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LOI CAM DOAN

To1 xin cam doan luan an: "Nghién cuu sy hién dién va muc do nhiém vi nhua
trong cdc nguén mude thdi, nuée séng Sai Gon - Pong Nai va dé xudt gidi phdp gidm
thiéu" 1a cong trinh nghién clru cua chinh minh dudi sy hudng dan khoa hoc cua tap thé
hudng dan. Ludn an sir dung thong tin trich dan tir nhidu ngudn tham khao khac nhau va
cac thong tin trich ddn duoc ghi rd ngudn gdc. Cac két qua nghién ctru cua toi duoc cong
bd chung véi cac tac gia khac da dugc sy nhat tri ciia dong tac gia khi dua vao luan an.
Céac sb lidu, két qua duogc trinh bay trong luan an 1a hoan toan trung thuc va chua tung
dugc cong bd trong bat ky mot cong trinh nao khac ngoai cac cong trinh cong b cia tac
gid. Ludn an dugc hoan thanh trong thoi gian t61 lam nghién clru sinh tai Hoc vién Khoa
hoc va Cong nghé¢, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam.

Ha Noi, ngay 8 thang 8 nam 2025
Tac gia ludn an
(Ky va ghi ro ho tén)
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LOI CAM ON

Tran trong cam on Vién Khoa hoc Cong ngh¢ Nang luong va M6i truong, Hoc vién
Khoa hoc va Cong nghé¢, Vién Han 1am Khoa hoc va Cong nghé Viét Nam, Truong Dai
hoc Tai nguyén va Méi truong Thanh phd Ho Chi Minh d3 tao moi diéu kién thudn loi
cho t61 hoc tap, nghién ctru dé hoan thanh Luén an.

Cam on PGS. TS. Huynh Ph, GS. TS. Nguyén Thi Hué di truyén dat, chi day kién
thic, danh thie tiém nang, nhiét huyét, dam mé nghién ctru khoa hoc, hoc tap khong
ngung.

Cho phép t6i dugc giri 101 cam on dén cac Gido su, Pho Gido su, Tién si, ciing toan
thé thﬁy co, cac anh chi, cac ban dang cong tac tai Vién Khoa hoc cong nghé Nang lugng
va Moi truong, Hoc vién Khoa hoc va Cong nghé, Vién Han 1am Khoa hoc va Cong nghé
Viét Nam tao moi diéu kién thuén loi nhat cho toi trong sudt thoi gian thyc hién Luén an.

Cam on Vién Mai trudng va Kinh té tuan hoan Mién Nam IECES va phong phan
tich Nation Lab d3 tao diéu kién cho t6i tham gia nghién ctru khoa hoc dé tai: “Nghién
ctru vi nhya trong nude, tram tich song Sai Gon — Pong Nai va nguy co anh hudng dén
strc khoe nguoi dan” sd 68/2021-2022 MP_SGDN cua Vién va thyc hién phan tich miu
nudc cho nghién cuu.

Xin chin thanh cam on cha me, chdng va cac con, déng nghiép, ban bé di dong
vién, khich 1€ to1 trong subt qua trinh hoc tap va hoan thanh Luén an.

Xin tran trong cam on!

Ha Noi, ngay 8 thang 8 nam 2025
Tac gia luan an
(Ky va ghi ro ho tén)

—

_

Huynh Thi Ngoc Han
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MO DAU
Ly do chon dé tai

Nhuya 14 vat liéu tong hop duge ing dung nhiéu trong cudc song hang ngay do tinh
chét, hiéu qua vé chi phi, do bén, trong lugng thép va d& san xuét. Tuy nhién nhya rat kho
phan huy, sy tich tu 1au dai va san phim phan hily cta nhwa 13 cac vat chat vi nhua giy
tiém 4n cac nguy co rui ro dén strc khoe con nguoi va hé sinh thai. Vi nhya da dugc phat
hién pho bién trong méi trudng nudc va trim tich bun cta nhiu con séng trén toan cau
va ngay ca trong cac hé thong xur 1y tir cac nha may nudc thai. Do dong chay, vi nhua
duoc van chuyén ra dai duong va ching tdn tai & nhiéu dang khac nhau. Trong moi
truong nudc, vi nhya tdn tai chu yéu 0 dang manh, so1 va hat, chung hinh thanh tu su
phan ra cua cac vat thé nhua 16n hon. Tuy nhién cho dén nay cac thong tin dinh luong vé
hinh dang, kich thudc, mau sic cua vi nhua va danh gia xu hudéng dién bién cua ching
trong mdi trudng nudc cac con song con kha it. Cac nghién ctru vé loai bo vi nhua cua
qua trinh xtr 1y tir cdc nha may nudc thai cling chua phd bién. Pay chinh 14 linh vuc dang
duogc uu tién cho céc nghién ctru vé vi nhya. Hién nay, cac cong trinh khoa hoc vé vi
nhwra chu yéu tip trung nghién ctru vi nhya trong nuéc bién hodc nudce tai cac cira song,
trong khi nudc mét ¢ sau trong luc dia lai it dugc quan tam.

Hé théng song Sai Gon - Pong Nai hién dong vai trd 13 ngudn cung cip nudc sinh
hoat chu yéu cho ngudi dan tai Thanh phd HO Chi Minh va cho céc tinh 1an can. Tuy
nhién, hai con séng nay khong chi 1a ngudn cung cip nudc ma con 1a noi tiép nhan chat
thai va nudc thai, bao gém ca chét thai nhya. Viéc dinh danh, xac dinh mat do, su phan
bd ciing nhu ham lwong, hinh dang ctia vi nhya trong hé théng song Sai Gon - Pong Nai
cho dén nay van con rat it thong tin. Chinh vi vy, dé tai Ludn 4n “Nghién civu sw hién
dién va mirc dp nhiém vi nhwa trong cdc nguén nwéc thdi, nwde song Sai Gon - Pong
Nai va dé xudt gidi phdp giam thiéu” duoc thuc hién. Bang cac k¥ thuat danh gia nhu
ung dung cac thuat toan phan tich dir li€éu va dugc ma héda thanh ngon ngtr 1ap trinh trén
nén tang R 4.2.0 két hop phin mém théng ké SPSS dé phan tich dit liéu khoa hoc vé vi
nhua két hop voi cac phuong phap k¥ thuat nhu kinh hién vi dién tir, quang phd hong
ngoai FTIR, Luan an da dinh danh, x4c dinh sy phan bd cling nhu mat do, hinh dang,
mau sac cta vi nhua. Pay 13 hudng nghién ctru con kha méi tai Viet Nam.

Két qua nghién ctru cia Luan an hd trg mot phan cho cac nha quan 1y moi truong dé
¢ cac dir liéu ban dau vé thyuc trang vi nhya trong nudc song Sai Gon - Pong Nai va
nudc thai sinh hoat chdy vao hai con song nay khi qua cac nha may xu 1y nudc thai tap
trung; Pong thoi cung cap tong quan vé cc giai phap cong nghé loai bo vi nhua va cac
giai phap tai ché, tuan hoan vong doi cta nhwa, phong ngira va giam thiéu sy thai bo vi

nhya ra moi truong, thyce hién xac dinh va phan tich tinh kha thi ctia giai phap dé xuat.



NoOi dung nghién ctiru

(1) Xac dinh dugc mbi twong quan va dy bao xu hudng gan vé dic diém cua vi nhya theo
khong gian (vi tri) va thoi gian (theo mua trong ndm va theo thuy triéu trong ngay) trong
nude song Sai Gon — Pong Nai;

(2) Pua ra dugc cac chudi s6 liéu vé hinh dang, kich thudc, mau sdc, mat do cua vi nhua
trong nude song Sai Gon - Pong Nai va trong nudc thai ddu vao, dau ra cia cic nha may
xur Iy nudce thai tap trung trén luu vuce hai con song nay;

(3) Pinh danh dugc cac dang vi nhua trong tit ca cdc mau nude thai va nude mit da khao
sat.

(4) Dé xuat duoc giai phap giam thiéu va sir dung két qua danh gia phan tich SWOT vé
tinh kha thi cua giai phap.

Muc tiéu cua luan an

- Van dung quy trinh thu mau va phan tich mau vi nhua trong nudc bién cia NOAA
vao quy trinh thu miu vi nhya trong mdi trudng nude mit phu hop trong diéu kién moi

truong tai Viét Nam.

- Nghién ctru danh gia mat do6 va xu hudng bién doi dac tinh ctua vi nhya trong nudc

mat song Sai Gon - BPong Nai;

- Nghién ctru danh gid mac d§ nhiém vi nhya trong nudce thai dau vao va dau ra, cung
v6i1 hiéu suat loai bo chiing cua cac nha may xu 1y nudce thai tap trung trén luu vuc song
Sai Gon — Bong Nai;

- bé xuat gidi phap giam thi€u vi nhya trong moi truong nudc ngot luc dia 1a nudc

song Sai Gon — Pong Nai.
Y nghia khoa hoc va thue tién cia dé tai

Két qua nghién ctru cia Ludn 4n goép phan hoan thién phuwong phép ludn trong
nghién ctru vé vi nhua trong moi truong nudc mat luc dia va dua ra dugc hién trang
nhiém vi nhya trong nudc thai va nudc mat song Sai Gon — Pong Nai. Cac két qua
nghién ctru cung cép co sd khoa hoc cho viéc quan 1y va giam thiéu nhiém vi nhya trong
nudc thai va nudc mat song ¢ Viét Nam. Mat khac, cac két qua Luan an con cé gia tri

trong nghién ctiru mé rong tiép theo va gido duc hoc thuat ciia cac linh vuc lién quan.
Nhirng déng gop méi cia luan an
* X4c dinh dugc su ton tai va xu hudng bién d6i mat do, kich thude, hinh dang va
mau sac cta vi nhua trong nudce song Sai Gon - Pong Nai theo mua va thuy triéu.
* Xac dinh duoc hiéu qua loai bd vi nhua trong nudc thai va dé xut duge co ché

loai bo vi nhya ra khéi dong nude thai boi cac quy trinh xur Iy nude thai hién co.



3

CHUONG 1. TONG QUAN NGHIEN CUU
1.1. Tong quan vé chat thai nhya va vi nhya
1.1.1. Chit thai nhya va vi nhya

Trong nhitng nim gan day, van dé chat thai nhwa da thu hit sy quan tAm siu rong
cua cong déng khoa hoc va xa hoi. Mot phén 16n luong chat thai nhya, sau khi bi loai bo,
tiép tuc thAm nhdp vao moi truong thong qua dong chdy bé mit, ro ri hodc xa thai truc
tiép ra song, bién, hd... [1]. Bac biét, cac san phém bao bi nhya dung mat lan — thuong
dugc st dung dé dung thuc phém, dd uéng va duoc phém — dang chiém téi 61% lugng
chét thai nhya dugc ghi nhén tai cac bai bién trén toan cau [2]. Do déc tinh sir dung ngén
han, cac san pham nay nhanh chéng tré thanh rac thai ngay sau khi sir dung, gép phan
vao sy tich tu hon 6,3 ty tin chit thai nhwa trén toan thé gidi. Tuy nhién, chi khoang 9%
trong s6 d6 dugc tai ché, trong khi phan 16n (80%) bi chon lap hodc phat tan gay 6 nhidm
mai truong. Tinh trang nay dan dén udc tinh mdi nam c6 khoang 4 dén 12 triéu tan nhua
bi thai ra dai dwong [3]. Ké tir nam 2019, dai dich Covid-19 bung phét toan ciu cang lam
tram trong thém van dé chat thai nhua. Theo T chirc Y t& Thé gi¢i (WHO), nhu cau vé
thiét bi bao ho ca nhan (PPE) dung mot 1an di ting t6i 40% [4]. Néu mdi ngudi dan toan
cau sir dung mot khau trang ding mot 1an mdi ngay, luong rac thai nhua y t& hang thang
c6 thé 1én t6i 129 ty khau trang va 65 ty ging tay [5]. Tinh trang gia ting tiéu thu cac san
phﬁm nhya trong dai dich da dé lai hau qua nghiém trong, lam tang dot bién khdi lugng

chat thai nhwa trén pham vi toan cau [6,7].

Céc nghién ctru gan ddy cho thy, trong s6 10 qudc gia c6 muc tiéu thu nhya cao
nhét trén thé gidi, c6 dén 8 qudc gia thudc khu vuc chau A, trong d6 Viét Nam xép thu 4
[3,8]. Vong doi ctua nhya bao gdm ba giai doan chinh: san xuét, st dung va thai bé.
Trong giai doan san xuat, cic ngudn nguyén liéu hoa thach nhu than d4, khi dét va dau
mo dugc chuyén hoa thong qua cic quy trinh xuc tac tiéu tdn nhiéu ning luong dé tao
thanh cac san phém nhya. Giai doan st dung dién ra rong rai trong doi séng hién dai, dan
dén sy tiép xtc thudng xuyén ciia con ngudi véi cac hoa chat ¢ trong nhya. Nhua ding

mot 1an chiém ty trong 16n nhat, tiép theo 1a soi tong hop.

Tuy nhién, khau cudi cing — thai bé — lai dang la mat xich yéu nhét khi hé théng
thu gom va tai ché nhua toan cau chi dat dudi 10% hiéu qua. Héng nam, mot luong 16n
chat thai nhua bi xuat khau tir cac qudc gia c6 thu nhap cao sang cac nudc dang phat trién
va kém phat trién, noi chiing thudng bi xir Iy bang phuong phap chon 1ap hodc dot khong
kiém soat. Piéu ndy dan dén 6 nhiém khong khi, ngudén nudc, suy thoai cac hé sinh thai
ven bién va cira song, va cudi cung gay ton hai dén sirc khoe con ngudi — tao nén mot

bat 6n mdi truong ¢ quy mo toan cau.
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Tai Viét Nam, chét thai nhya chu yéu bao g@)m cac loai nhu tai ni-lon, vé chai nhua
ban, san ph'flm nhya dung mot 14n va cac loai nhya kho thu hoi hodc tai ché. Cac loai chét
thai nay phat sinh tur nhiéu nguén khac nhau, cu thé: (1) hoat dong sinh hoat, tiéu dung va
dong goi — chiém khoang 40% lugng nhya dugc san xuét, chu yéu dudi dang bao bi thuc
pham, do dung sinh hoat va san pham cong nghiép [9]; (ii) linh vuc nong nghiép — phat
sinh tir vat liéu nhu ni-lon che phu dat, bao bi phan bon, thudc bao vé thuc vat (chai
nhya, tGi nhua trang kém), phan 16n duoc xép vao nhom chét thai nguy hai; (iii) linh vuc
xay dung — nhyua duogc st dung phd bién trong cdu kién nhu khung cira, cira nhwa, gian
gido, ban ghé, tii va vai nhya che phu cong trinh; (iv) hoat dong du lich — chét thai phat
sinh tir khach du lich, tau thuyén va cac co s& dich vu du lich; (v) qu4 trinh tai ché nhwa —
phat sinh do that thoat vat liéu hodc loai bo céc san phém khong thé tai ché 1an trong

nhya thu gom [10].

B4o c4o tinh hinh chit thai nhua nim 2022 do T chic Qudc té vé Bao ton Thién
nhién (WWE Viét Nam) phdi hop v6i Bo Tai nguyén va Mai trudng va Cuc Bién va Hai
dao Viét Nam cong bd cho thiy: (i) vé thu gom, nim 2021 Viét Nam thu gom duoc
khoang 2.4 triéu tAn chat thai nhwa (twong duong 82% téng phat sinh), tuy nhién van con
khoang 0,53 triéu tin (18%) khong duoc thu gom, din dén ro ri ra méi trudng. Ty 16 thu
gom c6 su khac biét 16n giita cac vung, trong d6 cac khu vuc nhu Trung du va mién nuoi
phia Béc, Tay Nguyén, va Dong bang séng Ciru Long c6 ty 1& thip hon dang ké; (ii) vé
xtr 1y, phan 16n chat thai nhya hién nay van dugc chén 1ap hodc ddt, trong khi ty 18 tai ché
con kha thép. Nam 2021, chi c6 khoang 0,89 tri¢u tan chat thai nhua duge dua vao tai
ché, va trong sb d6 chi 0,77 triéu tan thuc su di vao quy trinh tai ché, do khoang 10% bi

that thodt trong qua trinh nay.

Bén canh do6, Viét Nam ciling nhap khau mot luong 16n phé liéu nhya nham phuc vu
hoat dong tai ché. Nam 2022, tong luong nhap khau dat khoang 420.000 tan, ting 11% so
v6i nam 2021. Tuy nhién, ha ting tai ché trong nudc hién van gip nhiéu kho khin trong
viéc xu 1y hiéu qua ca chét thai nhua ndi dia va nguén nhap khéau. Hién chi khoang 30%
luong chét thai nhua trong nudc dugc phan loai dung cach, va theo udc tinh, chi khoang

mot phﬁn ba luong phé liéu nhap khau duoc dua vao tai ché thuc té.

Téng luong chat thai nhya phat sinh hang ndm chi duoc thu hoi mot phan nho dé tai
ché, phan 16n con lai bi xir 1y bang hinh thirc thiéu dbt hodc chén 1ap [11]. Trong tong
luong chét thai ran sinh hoat ca nudc, chat thai nhya va tai ni-lon chiém khoang 10—12%,
tuong duong 2,6-2,8 triéu tin riéng trong nim 2019. Mot phan dang ké cua lugng chat
thai nay troi noi trén song, hd, ving dat ngap nudc, cira song va ven bién [12]. Theo
thong ké, trung binh mdi ho gia dinh Viét Nam str dung khoang 10 tai ni-lon mdi ngay,

tuong duong 1 kg tii mdi thang [8]. Viéc st dung phd bién bao bi nhya va ti ni-lon
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dang tao ra ap luc rat 16n d6i v6i moi trudng, gay 6 nhiém nghiém trong dat, nudc, khong

khi va h¢ sinh thai bién, v&i nguy co tiém an vé mot "thdm hoa 6 nhiém trang".

Tai cac do thi, luong thi nhya sir dung hang ngay dao dong tur 10,48 dén 52.4 tan,
nhung chi khoang 17% trong s nay duoc tai str dung [10]. Pang cha y, mdi nam co tir
2.000 dén 13.000 tan manh vun nhya tréi ndi duge ghi nhan trén cac hé théng kénh chinh
cua do thi [8].

1.1.2. Ngudn hinh thanh va phat sinh vi nhwa trong mdi trudng nwéc séng va nwéc
thai

Thuat ngit “vi nhya” lan dau tién duoc gi61 thiéu bd1 Thompson va cac cong su vao
nim 2004 nham canh bao vé nhitng tic dong tiéu cuc ciia cht thai nhya dbi vi moi
truong bién [13]. K& tir thoi diém d6, vi nhya da trd thanh mot trong nhiing van dé moi
truong toan cau dugc quan tim hang dau boi cong dong qudc té, bao gdm nguoi dan, co
quan quan 1y, gioi khoa hoc va truyén thong. Vi nhua dugc hiéu 1a cac hat nhya d3 bi
phan ra thanh cdc dang nhu sgi, manh, hat, vién hoac hinh thu khéc, vdi kich thudce rat
nho, tham chi khong thé quan sat bang mit thudng. Tai hoi thao qudc t& dau tién vé vi
nhwa do Co quan Quan 1y Khi quyén va DPai duong Hoa Ky (NOAA) t6 chuc &
Washington, vi nhya dugc dinh nghia 1a “cdc manh, hat hodc sgi nhyua co6 kich thudc nhd
hon 5 mm” [14]. Dinh nghia nay ciing dugc cung cb boi Arthur va cic cong su vao nim
2009, khi nhom tac giad xac nhan ré“mg vi nhua la cdc manh nhua cuc nho c6 kich thudc
dudi 5 mm [15]. Tur cac dinh nghia nay, co thé rat ra két luan rﬁng vi nhua la cac hat

nhua c6 kich thudc nho hon 5 mm va ¢ mat rong rai trong méi trudong tu nhién.

Dua trén ngudn gdc phat sinh, vi nhira duoc phan loai thanh hai nhém chinh. Thir
nhéit, vi nhya nguyén sinh (hay vi nhwa so cip) 13 cac hat nhya dugc san xuét va dua vao
str dung truc tiép nhu nguyén lidu dau vao trong cac quy trinh san xudt cong nghiép.
Chung thuong xuét hién dudi dang cac vién nhua nho, véi kich thude tir nanomet dén
micromet, dugc st dung phd bién trong cic san pham my pham, cham séc ca nhan, chat
tay rira, cong nghiép hang hai, va cong nghé giam ma sat trong dac khuon. Tha hai, vi
nhua thtr cap 1a két qua ctia qua trinh phan rd cic san pham nhya c6 kich thudc 16n trong
moi truong bién va trén can. Dudi tac dong cua cac yéu td vat 1y, sinh hoc va hoéa hoc,
c4u triic clia cac san pham nhya nay bi pha v& dan, hinh thanh cdc manh nhya nhé hon va
trd thanh vi nhua.

Trudc thuc trang do, viéc thuc hién nghién ctru ndi dung luan an la thuc su cép thiét
va mang tinh thoi su cao. Nghién ctru khong chi gop phan lap diy khoang trong dir liu

ve vi nhya trong nudc mat luc dia tai Viét Nam, ma con tao nén tang khoa hoc quan trong
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cho viéc xdy dung chinh sach quan Iy méi truong, thic didy mé hinh kinh té tudn hoan

nhya va bdo v¢ stic khde cong dong.

1.1.2.1. Con dwong van chuyén ciia vi nhya vao nuwéce song Sai Gon — Pong Nai

Nguon phat sinh vi nhya trén cac song, kénh rach lién quan dén cac hoat dong nhan
sinh, du lich, van tai... ciia con nguoi (Hinh 1.1). Phéan 16n 98% vi nhua co nguén géc tr

cac hoat dong cua con ngudi trén dat lién [14].
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Hinh 1. 1. Con duong van chuyén cua vi nhya vao nudc song Sai Gon — Pong Nai

Ngudn vi nhua tir cac khu d6 thi chu yéu duoc van chuyén qua cic dong chay do
mua rira tréi, hodc tir sy mai mon cua cac bé mit nhua phu duong, cao tde, duong bo,
duong ray, bai dd xe, mai nha, cung véi chét thai thuc phém, chat thai, xang dau, cao su,
16p xe, v.v. O nhiém vi nhwa tir hoat dong néng nghiép ciing dong goép dang ké vao su
hién dién cia ching trong dong nudc. Giéng nhu cac chat 6 nhiém khéc, vi nhua xam
nhdp vao moi trudng nudc tu nhién tir cac hoat dong sinh hoat, cong nghi¢p, thuong mai
hay nong nghiép qua cac dong chdy nudc mit, nudc mua hoic cic dong chay tir cong
thoat nudc. Huong phan bd va mat do da dang cua vi nhya phu thudc vao cac yéu tb tu
nhién nhu dong chay, gié, nhiét 6 va anh sang. Nguyén nhan chinh din dén nong do vi
nhya cao trong nudc mat 1a su gia tdng do thi héa va mat do dan s6 tai cac khu vuc nay

[16].
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Hién trang thuc t€ hién nay trong khu vyc nghién ctru cua Luén an 1a théi quen xa
rac bua bai ciia cong dong dan cu la mdt trong nhitng nguyén nhan chinh lam gia tang 6
nhiém nhuya va vi nhya trong méi trudng nudc song. Cu thé:

- X4 réc truc tiép xudng song: Nhidu nguoi cé thoi quen vit rac, bao bi nhua, thi
nylon va chai 19 nhya xuéng song, ao hd do su tién loi hodc thiéu y thirc bdo vé moi
truong. Khi rac nhya bi cudn troi theo dong nudc, dudi taic dong luc vat ly, hay cac yéu
td tw nhién nod phan ra thanh cdc manh nho hon, tao ra vi nhya, gay nhiém vi nhyua nguén

nudc.

- Hé théng thoat nuéc khong kiém soat rac thai nhwa: O nhiéu khu vuc do thi trén
lwu vuce song, chat thai nhua tir sinh hoat hing ngay khong duoc thu gom déng cach ma
bi cudn vao hé théng thoat nudc. Khi tro1 mua, rac tur céng thoat nudc do thi bi cudn theo
dong chay va d6 ra song, bién. Piéu nay khién luong 16n vi nhya tich tu trong hé sinh
thai nudc.

- Tich tu rac tai c4c bai rac 19 thién ven bo song: Tai nhiéu noi, bai rac 16 thién dugc
dat gﬁn cac con song. Khi c6 gi6 16n hodc mua Iii, rac nhya tir cac bai nay bi cudn Xuéng
song. Ngoai ra, qua trinh phan huy tu nhién ctia rdc nhya & bai rac cling tao ra vi nhya, va

cac hat nay dé dang tham vao ngudn nudc ngam hodc troi ra song.

- Hoat dong danh bat va nudi tréng thuy san: Trong nganh thuy san, ngu din thuong
str dung ludi danh c4, diy nhwa, phao x6p va cac vat dung bang nhya. Khi nhimg dung cu
nay hong, chiing c6 thé bj bo lai dudi long séng, bién, hodc muc nat, tao ra vi nhwa gay

hai cho sinh vat thuy sinh.

- Théi quen str dung nhya mot 1an va khong tai ché: Sy gia ting sir dung nhira dung
mot 1an (chai nudc, tai nylon, hop dung thuc pham, dng hat...) ma khéng c6 bién phap
thu gom va tai ché hop 1y khién luong rac thai nhua bi x4 ra méi truong ting manh. Khi
bi phén rd do tac dong cta anh ning, nudc va vi sinh vat, chiing tré thanh vi nhwa va lan
truyén vao ngudn nudc song.

- Qua trinh giat gili va xa thai vi nhya tur soi téng hop: Nhiéu loai quﬁn ao lam tr so1i
tong hop (polyester, nylon) thai ra vi nhya mdi khi dugc giat. Nudc thai sinh hoat tir qua
trinh gidt gili thuong khong dugc loc hét vi nhua trudc khi xa ra song, gop phan lam ting

6 nhiém vi nhwa trong nguon nudc
- Hau qua cua 6 nhiém nhwa va vi nhua trong song Sai Gon — Pong Nai:

v Gay hai cho sinh vat thuy sinh: BDong vat dudi nude co thé nudt phai vi nhua, dan

dén suy dinh dudng, ton thuong noi tang, va c6 thé chét.



v Gay 6 nhiém chudi thic an: Con ngudi co thé hp thu vi nhya khi an c4 hoic
udng nudce bi 6 nhiém.

v Lam tic nghén dong chay: Réac nhua tich tu c¢6 thé 1am nghén dong nudc, gop
phan gy ngdp tng va anh hudng dén hé sinh thai song ngoi.

Toém lai, viéc thay d6i thoi quen xa rac ciia con nguoi dong vai trd quan trong trong
viéc giam thiéu chét thai nhua va vi nhua trong séng, gop phan bao vé moi trudng nudc
va hé sinh thai.
1.1.2.2. Con dwong vin chuyén vi nhia tir cic dong nwéc thai vao sdng Sai Gon —

Pong Nai

Céc nganh cong nghiép dét may, san xuat do nhwa, hoa chit tay rta 13 c6 kha ning
thai ra mdt lugng 16m vi nhya vao moi truong. Cac nha may xir ly nudce thai tap trung céd
thé 1a mot trong nhitng con duong quan trong 1am vi nhwa di vao ngudn nudc mit (Hinh

1.2).
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2 b
Contfuction Nute ngot & wing :h:Tm I
Cua, tom, ch..
Thiy lgi

Séng Sai Gon - Dong Nai

4
Sy phin ri boi méi truimg

ssocip wp MPssocip
L]

Cée nha may xu ly
nwde thai

ng dong, tichty  Phin tin
MPs chiu dnh budmg the

MPs ti trong cao
MPs trong bé siah  \{Ps phin tin theo dong
vit thiy sinh chiy )

MPs trong bin, trim MPs dwoc vin chuyén
tich hip noi b thiy hii

Hoat djng nong nghiép:
Mun nhya, chai lo, tii, type...

Hinh 1. 2. Con dudng van chuyén vi nhya tir cac dong nude thai vao song Sai Gon —
Pong Nai

Vi nhya trong dong nuéc thai co thé xuat phat tir nhiéu nguén khac nhau. Cu thé,
cac nguyén nhan chil yéu bao gém: i/ Tir sinh hoat cta cong dong dan cu va cac ho gia
dinh; i1/ Tt cac do thi tdp trung va céc cong trinh cong cong; iii/ Tur cac co s& xi nghi¢p
va nha may san xuat; iv/ TUr cdc co s y té, nudi cay va nghién ciru. Tai cac ho gia dinh,
vi nhya xam nhap vao dong nudc thai qua cac thiét bi nhu nha vé sinh, bdn rua, may giat

va bon tam. Ngoai ra, vi nhya con c6 thé dugc van chuyén qua hé thong thoat nudc
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chung ctia dong nudc mua, dong thai hay qua cac cong, hd tap trung, noi cic dong nudc
thai khac nhau hop dong va chuyén tiép. Su xuét hién cta vi nhua (ca ngudn so cap va
thir cdp) trong dong thai chu yéu xdy ra khi chung dugc dua vao cac nha may xir 1y nudc
thai va ro ri vao ngudn tiép nhan [17]. Vi vi nhua c6 kich thudc nho hon 5mm, chung dé
dang bi cudn theo dong nudc chay vao cong, ranh thoat nude va tip trung tai dau vao cia
cac qua trinh xur Iy nudce thai trong cac nha may. Tai do, chung s€ dugc xur 1y theo cong
nghé dic trung cia timg nha may, tiy thudc vao tinh chit va cic thanh phan khéac trong
dong thai.

1.2. Pic tinh cia vi nhua va tac dong cia chiing dén hé sinh thai mdi trwong va sirc
khée con nguoi

1.2.1. Pac tinh cia vi nhua

Diic tinh vé hinh dang: Theo nghién ctru cua Strady va cong su (2021), phan loai
hinh dang ctia vi nhya dugc nghién ctru theo nguyén tic: i) Soi vi nhuwa 13 cac vét chat
nhua soi dai, c6 chiéu dai 16n hon dang ké so véi chiéu rong cta né; ii) Manh vi nhya l1a
vat chat nhya c6 hinh dang bat thuong, dang manh, miéng; 111) Hat vi nhya 1a vat chit
nhya dang hat cung, cac hat déo phéng co cac canh nhan hodc gbc canh, hodc cac hat
hinh dang gan nhu hinh cau [18].

Diic tinh héa ly: Mot sb dic diém chung cua vi nhua 1 chiing c6 tinh chét co hoc,
déo, kha nang chiu duogc luc x¢é va luc va cham manh, chéng thdm khi va thAm nuéc
manh, c6 dd bén cao. Theo Quinn va cong su (2017), khéi luong riéng cua mat s6 loai

nhwra phd bién dugc trinh bay trong Bang 1.1 [19].

Bang 1. 1. Khéi luong riéng cua cac loai nhya thudng gip

Tén loai nhya Ky hiéu | Khéi lwong | Ung dung

riéng (g/cm?)
Low-density polyethylene | LDPE 0,91-0,93 Tai nhya, chai nhya...
High-density HDPE 0.94-0.97 Hop dung sira, nudc trai
polyethylene cay...
Polypropylene PP 0.83-0.92 Can nhya, ludi nhya. ..
Polystyrene PS 1.04-1.10 Hop nhua dyng thuc pham
Thermoplastic Polyester | PET 0.96-1.45 Chai, thung nhya. ..
Poly(vinyl chloride) PVC 1.16-1.58 Cdc nhura, phim, chai nhya

1.2.2. Anh huéng ciia vi nhwa dén hé sinh thai méi trudng va sirc khée con nguoi
Maic du con nguoi c6 thé ti€ép xuc vdi vi nhya bdi nhiéu con duong khac nhau nhu
qua da, qua ho hap, tiéu hoa..., nhung cac nghién ctru vé tac dong bat loi cia vi nhya doi

v6i co thé nguoi van con it bang chimg khing dinh. Bing ching gan diy chi ra ring con
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ngudi lién tyc hit phai va an phai vi nhya thong qua hai san bi 6 nhiém, bao gdom ca ca va
dong vat c6 vo. Dua trén phan tich cita WHO vé nghién ctu hién tai lién quan dén vi
nhra, hién c6 rét it bang chimg cho thdy vi nhya dang giy ra nhitng tac dong tiéu cuc
dang ké dén stc khoe. Tuy nhién mic du it nhung khong c6 nghia 1a khong co su tac

dong tiéu cuc dén strc khoe con nguoi.

Vi nhya va cac hoa chat lién quan 1a nguyén nhan giy 6 nhiém trén dién rong.
Chung 1am 6 nhiém moi truong nudce (bién va nudc ngot), trén can va khi quyén trén toan
cau. Pai duong la diém dén cubi cung cua nhiéu loai nhya va vi nhya duogc tim théy.
Nhiéu loai rac nhwa dudng nhu chdng lai sy phin huy ctiia méi truong va cé thé ton tai
trong nhiéu thap ky. Céc vi nhya da dugc xac dinh trong hang tram loai sinh véat, bao
gém cac loai dugc con nguoi tieu thy. Con nguoi co thé bi nhiém doc té bao, nhiém doc
than kinh, rdi loan hé théng mién dich va chuyén vi nhwra sang ciac mo khac sau khi tiép
xuc voi chung [20]. Theo nhiéu nghién ctru khac nhau, vi nhya da dugc tim théy trong
cac loai ca an dugc va do qua trinh ngung tu sinh hoc, vi nhya xam nhap vao hé théng
ctia co thé con ngudi [21-23]. Su suy giam do vi nhua gy ra & cac loai khac nhau, tir su
x40 tron t6i thiéu trong hé thong sinh hoc dén nhitng hau qua bat loi dang ké dan dén tir
vong [24-25]. Chung ciing déng vai trd trung gian van chuyén chat 6 nhiém hitu co va
kim loai dang vi luong dén moéi truong nude [26]. Vi nhua anh huéng dén hanh vi sin
moi cua ca giy nham tudng vi nhua 13 thic 3n [27], dan dén sy tich trit vi nhua trong
mang, rudt va da day [28-30], vi nhwa ciing duoc tim thdy trong co, mé, thit ca [31-34].
Tich tu vi nhya gay cham tang trudng, r6i loan noi tiét t6, roi loan trao doi chét, stress
oxy hoa, truc trac vé mién dich va nhiém ddc than kinh cling nhu thay ddi hanh vi nhiém
doc gen [28, 35].

Vi nhya xam nhép vao hé théng sinh hoc theo nhiéu cach nhu qua da, nudt hodc hit.
Céc sinh vat 16n hon ciing c6 thé an cac sinh vat nhé c6 chira vi nhya. Céc sinh vat dudi
nudc nhu sinh vat nhuyén thé, ca va tom co thé tiéu thu va chuyén vi nhya 1én bac dinh
dudng cao hon, din dén tich lily sinh hoc trong chudi thirc an. Nhitng vat chat vi nhya
nay da dugc tim thdy & nhiéu loai bao gdm san ho, giun, loai giap xac, dong vat than
mém, ca va hai sam... Viéc tiéu thu vi nhua c6 thé din dén nhiéu tac dong khac nhau,
chang han nhu vi nhya bam vao bé mit co quan (da) lam giam kha ning van dong, gay
tac nghén dudng tiéu hoa va dan dén céc triéu chung viém, suy giam kha nang phat
trién... [36].

Pong vat thuy sinh duoc st dung lam nguén thirc an cho con nguoi, chéng han nhu
¢4, tom, so,...chiing c6 thé an va tich ty vi nhya trong dudng tiéu héa cta chiing gdy nguy
co suc khoe cho con nguoi. Vi du, ca thudc ho Melanotaenia fluviatilis ti€u thu vi nhya

va tich liiy ham lugng cao ca Ete Diphenyl Polybrominated (PBDE) trong thit ciia ching
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[37]. Tuong tu, c4 vugc (Perca fluviatilis) dn va tich tu vi nhya c6 thé bi suy giam kha
ning phét trién, han ché sinh san va thay doi hanh vi, lam ting nguy co gy hai cho con
ngudi khi tiéu thy chung [36]. Cac nha nghién ctu ciing da tim thiy vi nhua trong duong
tiéu hoa cta loai trai, luu ¥ dén tic dong tiéu cuc cua cac hop chét lién két nhua (chang
han nhu Hydrocarbon thom da vong (BaP-Benzo(a)pyrene) d6i voi cac gen chong oxy
hoa va gy cang thing ¢ nhitng sinh vat nay [38]. Hon nita, cac vi nhua c6 chira Axit
Polylactic di dugc phat hién c6 tac dung ting cudng ho hap ¢ con hau [36]. Mit khéc,
nhwra c6 thé truc tiép hodc gian tiép anh hudng dén chat lwong méi trudng nhu thay doi

cuong do anh sang trong thuy vuc va dic diém cua tram tich [39].

Trude khi phan huy thanh vi nhya, nhya cé thé chira mot luong dang ké cac chat
phu gia nhu Phthalates va Bisphenol A, nhitng chit nay c6 kha ning gy rdi loan noi tiét
& ca dong vat c6 xuwong sdng va khong xuong song, ngay ca khi & ndng do thap [36]. Bén
canh d6, cac chit 6 nhim khac phat sinh tor nhya, nhu Nonylphenol, Triclosan,
Phenanthrene va Ete Polybrom Diphenyl (PBDE-47), c6 thé giy viém, giam strc song va
thay ddi hanh vi cta sinh vat [36]. Vi nhua, véi bé mat 16n va tinh ky nudc, c6 kha nang
hap thu cac chat 6 nhidm hitu co nhu Hydrocarbon thom da vong (PAHs), Ete Diphenyl
Polybrominated (PBDE), Biphenyl Polychlorin (PCB) va Dichloro-Diphenyl-
Trichloroethane (DDT), diéu ndy c6 thé anh hudng tiéu cuc dén sinh vat khi ching nudt
phai vi nhya [36].

Nhua chiém khoang 80-85% tong luong chit thai ran tim thay trong dai duong, véi
cac kich thudc hat khac nhau [36], trong d6 khoang 80% c6 ngudn gdc tir dét lién, chi
18% tir cac hoat dong nudi trong va danh bat thay san [40]. Bio, Iii lut va gié manh c6
thé nhanh chéng van chuyén nhya tir dat lién vao cac vung nuée. Tai cac nha may xir 1y
nude thai, viéc loai bé hoan toan cac hat vi nhua khoi nude thai van chua duge thuc hién
hi€u qua [40].

Céc nghién ctru vé vi nhwa va doc tinh cua ching trong méi trudng bién di duoc
trién khai nhiéu hon so véi trong méi truong nude ngot [39]. Cac nha khoa hoc thuong sir
dung sinh vat bién thay vi sinh vat nudc ngot trong thtr nghi€ém ddc tinh ctia vi nhya [41].
Nhua va vi nhua rat khé 1am sach do ching ton tai phé bién trong nhiéu loai moi truong
nudc trén toan thé gioi. Sy hién dién, nguén géc, su phan tan va tac dong cua vi nhya van
chua duoc hiéu rd hoan toan trong ca nudc ngot va dai duong [40]. Téc do phan hiy va
qua trinh phan hiy ctia nhya thanh vi nhya van chwa duoc nghién ciru day du, diéu nay
gay ra nhiing lo ngai vé mdi trudng, sinh thai va sirc khoe con nguoi. Viéc ngin chin va
quan ly vi nhya la mot thach thirc 16n vi vi nhua rat nho va khé nhin thr?iy, khién cho céc
phuong phdp va giai phap lam sach ching tré nén phuc tap [36]. Mdc du ddc tinh cua vi

nhya doi voi mdt sO sinh vat trong nudc da dugc thu nghiém va bio cdo, nhung cac
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nghién ctru vé tac dong ti€u cuc cua vi nhya va cac chat phu gia trong chat thai nhya doi
v6i sinh vat dudi nudc van con han ché [41]. Thém vao d6, phan ung tong thé cua cac
sinh vat dudi nude, dac bi¢t 1a sinh vat phu du, do1 voi vi nhya va phu gia nhya khi tiép

xuc kéo dai van chua dugc nghién ctru day du [39].

Viéc sir dung vi nhua trong cc san pham chiam soc sic dep di bi cAm & nhiéu qubc
gia tai chdu Au (nhu Ha Lan, Ao, Bi, Thuy Pién) va Bic My (Canada, Hoa Ky). Tuy
nhién, tai Viét Nam, mdc du c6 cac quy dinh cu thé vé& chat thai nhua, nhung van thiéu
cc canh bao hodc 1énh cAm cling nhu cac quy chuén, tiéu chuén vé vi nhya. Vi nhya c6
mit rat phd bién ¢ song hd, nhung van chua dugc dua vao cac quy dinh an toan. Céc
manh nhya 16n c¢6 thé bi phan hity bai nhiéu yéu t6 khac nhau nhu qua trinh sinh hoc, 4nh
sang, nhi¢t dJ, co hoc, oxy hoa va thiy phan. Qué trinh phan huy nhya bat dau béng oxXy
hoa dudi tdc dong cua dnh sdng mat tro1, sau do6 1a oxy hoa nhiét, dan dén hinh thanh céc
san pham phéan huy 13 vi nhya c6 kich thuéc vi mé hodc nano [40]. Cac manh nhya nho
c6 thé tiép tuc phan hiy qua cac qua trinh sinh hoc, trong d6 carbon cdu tric chuyén
thanh CO; va trd thanh mot phan cua sinh khdi [40]. Qua trinh phan huy nhua trdi ndi
trong nudc bi can tré boi nhiét 46 va ndng d6 oxy thap, khién cho nhwa 16n hon phan huy
thanh vi nhua trén dat 1ién nhanh hon so voi trong nude [40]. Ngudi ta wdc tinh ring viée
phan huy hoan toan nhya c6 thé mat hang trim, tham chi hang nghin nim [40]. Vi vy,
dé giai quyét van dé vi nhwa, can c6 su phdi hop chit ché giita cac nha khoa hoc, co quan

quan 1y va ning cao nhan thirc cong dong.
1.3. Cac phuong phap phan tich vi nhua

Phéan tich dinh danh vi nhua hién nay, cac nha nghién ctru va ky thuat phan tich ap
dung chu yéu 1a cac phd hdéng ngoai huynh quang nhu thiét bi quang phd FTIR-ATR,
kinh dién tir SEM, kinh hién vi soi ndi, Raman hay dau do phdi ph6 Py-GC/MS [42]. Cac
phuong phap déu c6 nhitng vu nhuge diém khac nhau, Sau ddy 1a mot sé phuong phap

dinh danh vi nhya hi¢n dai thuong dugc st dung.
1.3.1. Phwong phap hién vi huynh quang véi thuéc nhuém Nile Red

Phuong phap hién vi huynh quang (Fluorescence microscopy) st dung thudc
nhuém Nile Red dé nhudém bé mit cua vat chat, nhu 13 vi nhua. Tin hiéu huynh quang thu
dugc tir qué trinh nay giup k¥ thuat vién xac dinh s6 luong, hinh dang va kich thudc cua
vi nhya. Khi dugc chiéu sang bang 4nh sang c¢6 budc soéng ngin va ning luong cao, cac
dién tir trong phan tir vi nhua dugc kich thich 1én quy dao cao hon véi miic nang lugng
16m hon. Khi cac dién tir quay lai quy dao cii, chiing phat ra 4nh séng véi bude song dai
hon va niang lugng thap hon, thudng nam trong phd anh sang nhin thay, tao ra hinh anh

huynh quang. Uu diém cua ky thuat nay 1a cé thé dinh lugng vi nhya, xac dinh kich
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thudc va hinh dang cta ching vé6i chi phi thip hon so v6i cac phuong phap quang phd
hdng ngoai va sic ky. Tuy nhién, phuong phap nay khong thé dinh danh vi nhwa chinh
xéac va dé bi nham 13n véi cac vat chit khac, vi chung ciing ¢6 thé bi nhuém boi Nile Red
[43].

1.3.2. Phwong phip quang pho hong ngoai bién d6i Fourier FTIR

Cac nhom phan tir hay nguyén tir trong phd hong ngoai (IR) hap thu birc xa hong
ngoai va giy ra cac song dao dong. Cac IR khac nhau tiy thudc vao cac lién két khac
nhau cua vat chét phan t mau, bén canh d6 cac nhom chirc khac nhau cling c6 cac tan sb
hap thu phd hdng ngoai khac nhau. Nho véo d6, dé dinh danh vi nhua hay dé xac dinh
ciu trac phén tir ctia chiing c6 thé dua vao céc tan sd cua IR. Céc chung loai polyme cta
vi nhya s& d& dang dugc xac dinh bing phuong phap nay. Cac ché do truyén di va phan
xa [44-46] hay d6 phan xa tong suy giam (ATR) [47-48] duoc tich hop sin trong k¥ thuat
FTIR. ATR tao ra cac phd khong 6n dinh ¢ ché d6 phan xa, hay néi cach khac néu dong
chét nhung bé mat vi nhya khong déu, ATR van tao ra cac phé on dinh. Hon nita, phuong
phap nay khong can budc chudn bi xtr Iy mau trude khi phan tich dbi véi vat chét vi nhya

trong sudt va co bé day.
1.3.3. Phwong phip quang phé Raman

Raman 13 phuong phap khong can phd huy miu ma van x4c dinh dugc ciu trac
phan tir vat chét cua vi nhya, n6 phan tich duogc ca dinh tinh va dinh lugng vat cht nhua.
Nguyén 1y co ban 13 dung anh sang don sic (laser) phat hién cac anh sang tan xa. Mot
phan 4nh san tan xa bi thay dbi ning luong thanh cac tan xa khong dan hoi hay goi 1a
hiéu tng Raman [49-50]. Tuong ty nhu FTIR, nhung céc chum tia laser voi dudong kin
nhé hon nén ¢6 thé xac din duge cac vi nhya chi vai um [51]. Tuy nhién, han ché cua
phuong phap Raman 1 c6 thé d& dang x4c dinh ngay ca cac chat phu gia trong nhua, giy

can tré muyc tiéu dinh danh chiang [49].
1.3.4. Phwong phap Py - GC/MS

Py-GC/MS (Pyrolysis—gas chromatography—mass spectrometry) 1a phuong phap sic
ky khi nhiét phan, cho phép phan tich mau ma khong can qua budc xir 1y trudc. Qua trinh
phan tich gdm ba giai doan: nhiét phan, tach va xac dinh. Trong giai doan nhiét phan,
mau dugc phan hity nhiét trong diéu kién khong c6 oxy (trén 600°C) trong khoang thoi
gian 10 gidy. Qua trinh gia nhiét thuong dugc thyuc hién bang k¥ thuat dién tro, gia nhiét
cam ung hodc 10 dang nhiét. Giai doan tach: Sau khi mau bi phan hity thanh cac phan tir
nho va cac chat dé bay hoi, chung s€ dugc bom vao thiét bi GC ¢ nhiét d6 300°C, su
dung khi Heli, va dua vao cdt GC dai 30 m. Cot GC duy tri nhiét do tir 40 — 320°C trong
td sdy, noi hon hop dugc tich ra tity theo do bay hoi clia cac thanh phan. Giai doan dinh
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tinh va dinh lugng: Cac phan tir dé bay hoi dugc tich dién (ion hoa) va phan tach trong
truong dién tir theo khdi lugng cta ching. Phd khéi lugng cua cac chat duge phat hién
boi may do ion [52-55]. Tuy nhién, phuong phap ndy gan nhu pha hay mau vi nhya do
qua trinh gia nhiét, diéu nay gy kho khin cho cac bude phén tich tiép theo. Hon nita, dit
lidu dinh danh nhua trong phuong phép nay con han ché vé sb lugng va thu vién dit liéu
ctia thiét bi cling kh4 it 6i.

1.4. Cac nghién ciru trong va ngoai nwéc vé vi nhua
1.4.1. Vi nhya trong nwéc song

O nhiém dai duong va h¢ sinh thai nudc ngot voi chit thai nhya 13 van dé dang lo
ngai vi dic tinh bén cta nhua tong hop trong méi trudng nude dan dén tich tu nhya cao
theo thoi gian [1]. Cac con dudng khac nhau ma nhya di vao mai truong nude va phan bd
rong rai rac nhya tir cic hd [56] va song [57-58] dén cac khu vuc ven bién, bd bién, day
bién, dao [59-69].

Ngudi ta ude tinh ring khoang 80% cac manh vun bién c6 ngudn gbc tir dat lién
[70]. Bac biét 1a cac con song da dugc chirng minh 1a bi 6 nhiém nang boi chét thai nhua
[60-61, 71] va c6 kha ning mang luong nhua ndy ra dai duong. Nhiéu nghién ctu trén
thé gidi di diéu tra tinh trang 6 nhiém nhya cua cac vung ven bién, chu yéu 13 cac bii
bién. Nam 2002, mot danh gia cua Derraik (2002) da liét ké 37 nghién ctu danh gia
thanh phin cta cac manh vun bién vé ham luong nhya, 24 trong sé d6 1a trén cac bai
bién. O nhi®m nhua cta cic bai bién d3 duge phat hién c6 tuong quan véi cac khu vuc do
thi [72] nhung cac bo bién cling 1a mot bé chia chit thai nhua duogc troi qua cac dai
duong va sau d6 ling dong trong cac khu vuc gié xudi chiéu do chuyén dong cua thuy
triéu [63, 73].

Céc ctra song 1a noi chuyén tiép tir hé thong thoat nudc ngot trén dit lién ra bién,
chung thuong dé bi nhiém badi cac chat 6 nhiém do con ngudi giy ra trong d6 c6 nhya
[63, 74-76]. Ngoai ra, dau vao nhua tr dai duong tao ra mdt con dudong xam nhap tiém an
[63]. Cac mau nudc duge phat hién mat do nhua cao 1én dén trén 4.137,3 manh nhua/m>
trong ludi kéo tir ctra séong Duong Tir, Trung Quéc [77]. S luong cac cong bd vé 6
nhiém nhya trong méi trudng nudc ngot ciing dang tang 1én, chu yéu 1a tir nim 2014.
Nghién ciru duge cong bd tir nam 2011 dén nam 2014 vé vi nhya trong cac thay vuc
nuéc ngot & Chau A, Chau Au va Bic My da duogc khao sat [39], va cac nghién ctru bd
sung & cac dija diém Chau My, Chau A, Chau Au va Chau Phi di duoc xuét ban vao nim
2015 va 2016. O nhidm tir cic bai rac hodc chét thai nhan tao di dugc bao cdo nhung
cling ¢6 cac manh nhya nhé va sgi do cic san pham tiéu dung va quan 4o thai ra [1] gop

phan giy 6 nhiém méi trudng nudc ngot. Faure va cong su (2015) ciling da thuc hién mot
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nghién ctru nham mé& rong dién tich tap dir licu vé 6 nhi®m vi nhya trong nudc mat Thyy
Si (cac hd Geneva, Constance, Neuchatel, Maggiore, Zurich va Brienz), phat hién vi nhya
trong tat ca cac mau duoc thu thap [77]. Nghién ciru khao sat muic d6 vi nhua trong nudc
mit cta 20 hd d6 thi va cac khu d6 thi song Duong T tai Vil Han, Trung Quéc c6 vi
nhya dao dong tur 1.660,0 + 639,1 dén 8.925 + 1.591 vi nhya/m? ddi véi vung nudc dugce
nghién ctru, cao nhit duoc tim thay 1a hd Bei [58]. Piéu nay phu hop véi dit liéu tir song
Rhine & Chau Au noi da bao cdo PS 13 thanh phan cao nhat trong s6 wéc tinh 191 triéu vi
nhya ma song van chuyén hang ngay [78]. O nhiém vi nhua trong méi truong nudc ngot
d3 bat dau thu hat su cha ¥ trén toan thé gidi [79]. Cac nghién ctru cho rang cac nha may
xtr Iy nuée thai va nude thai cong nghiép 14 ngudn gy 6 nhiém vi nhya trong hé sinh thai
nuéec ngot [80-82]. Nhitng nghién ciru nay cho thy rang vi nhwa khong chi 1a chét giy 6
nhiém bién ma con 1a chat gdy 6 nhidm nudc ngot dang ké [83]. Mudi nim qua di ching
kién su gia tdng nhanh chéng cic nghién ctru vé su hién dién cua vi nhya trong moi
truong nudc ngot bao gdm: soéng, hd, ao va hd chira [79]. Két qua di ching minh sb
lwong vi nhwra dang bao dong trong cac hé sinh thai nay, ngay ca mot hd trén nai xa x6i &
Moéng C ciing bi 6 nhidm béi vi nhua [84]. Hau nhu 99,9% vi hat nhd hon 2mm (vi
nhwa nguyén sinh, vi nhua vét liéu) dugc tim thiy trong cac san phim danh cho da mat
ctia con ngudi [85]. Tuy nhién, ndng d6 cua cac hat duoc bo cdo trong cac nghién ciru
nude ngot thiéu nhat quan, dic biét 1a ho di st dung cac phuong phap va don vi ldy mau
khac nhau dé dinh luong [80].

Séng Sai Gon chay qua thanh phé H6 Chi Minh, noi ¢6 dan sb hon 10 triéu ngudi
[86]. Gidng nhu nhiéu thanh phd 16n & Péng Nam A, noi day dang d6i mat voi van dé
nghiém trong vé quan 1y chat thai rin, v6i khoang 8.175 tin chat thai rin dugc tao ra moi
ngay [87]. Song Sai Gon hién duoc xép 1a con séng x4 ra nhiéu nhya th 4 & Viét Nam
va thir 45 trén thé giéi [90]. Dén nay, mot sb nghién ctru di dugc tién hanh dé danh gia 6
nhiém chéat thai nhya va vi nhya tai mién Nam Viét Nam [89-90]. Nhém nghién ctru cua
Van Emmertik va cong sy da trinh bay mot sé phuong phap udc tinh luong vi nhya noi
trén 16p nudc mat (to 0 - 70 cm dudi mat nudce) cua song Sai Gon, dac biét tai cau Thu
Thiém [91]. Két qua cho thdy nong d6 6 nhiém vi nhua cao nhat & ving bién Tién Giang
va thap nhat & ving bién Can Tho, vdi kich thudc vi nhua dao dong tir 0,25-0,5mm va 1-
2,8mm, mau sac kha da dang [92]. Van Emmerik va cic cong su da khao sat phuong
phap phat thai vi nhua ra bién, 4p dung cho song Sai Gon. Két qua nghién ctru chi ra
noéng do6 6 nhiém vi nhya cao gip 4 1an so v&i nhitg cong bo trude day [91]. Trong khi
do, nghién curu cua Lisa Lahens va cong su (2018) vé 6 nhiém vi nhua tai song Sai Gon,
thuc hién tai kénh Nhiéu Loc-Thi Nghe, da udc tinh téng luong manh vun nhya & thuong
lwu song Sai Gon vao nam 2018 1a 1,1x10° tdn/nam [92]. Thém vao d6, nghién ciru cia

Bui va cong su (2020) di cung cap thong tin vé cac cong nghé ap dung dé loai bo vi nhya
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trong hé thong xir Iy nudc thai, dong thoi danh gia cac dic diém, ngudn phat thai, duong

van chuyén va tdc dong ctia vi nhya doi vai strc khde con nguoi va hé sinh thai [93].

Mot s6 nghién ctru so bd vé hat vi nhua trong moi truong trAm tich tai khu vuc Can
Gio va cira Ba Lat d3 chi ra diu hiéu 6 nhi®m tir chat thai nhyua trong moi truong [92, 94-
95]. Tuy nhién, cac nghién ctru ndy chua cung cip thong tin chi tiét vé quy trinh tach va

phan loai vi nhya trong méi truong tram tich phu hop véi diéu kién cta Viét Nam.

Mtc vi nhya duoc do & hd Tri An va song Déng Nai cua tinh Déng Nai, song Sai
Gon ciia TP.HCM, ho Dau Tién cia tinh Tay Ninh va séng Vam Co cia tinh Long An,
mién Nam Viét Nam dao dong khoang 2.522 vi nhwra/m? (dy an COMPOSE (2019-2021)
va du an CounterMEASUREII (2021-2022) [96]. Hau hét cac loai nhua phd bién (PE,
PET, PA, PP, PVC, PS va PMMA) di duoc phat hién va hau hét ching déu ¢ dang soi
nho hon 5000 pm. Toéng lwong vi nhua giam dan tir ngudén nude do thi (1én téi 220 vi
nhwa /1it) thong qua Khu du trit sinh quyén rimg ngdp mian Can Gid UNESCO (10 vi
nhura /1it) va dén Bién Dong (3 vi nhwa/lit), didu nay cho thiy vai trd tiém ning cia rimng

ngdp man trong viéc gidm cac chat gay 6 nhiém bién bao gom vi nhuya.

Trong mot nghién ctru ctia Emilie Strady va cong su (2020) vé séng Sai Gon, nong
do vi nhya dang soi nhan tao dao dong tur 22 dén 251 soi mdi lit nude, chua tinh dén céc
yéu t6 tac dong nhu lwong mua, luu lwong nudce hay cac yéu td phi sinh hoc khac. Udc
tinh m&i nam c6 tir 115 dén 164 x 102 soi vi nhua duoc thai ra dai duong tur song Sai
Gon [97]. Cac ndng d6 vi nhua do duge thap hon so v6i két qua trude day tai song Sai
Gon va cac kénh rach do6 thi, noi néng do 1én té1 251.000 soi nhan tao/m? vdoi gidi han
quan sat tir 40 dén 5.000 pm. Song Sai Gon chiu anh huéng dang ké tir nganh dét may,

trong d6 cac manh nhya chiém dudi 1% téng s6 hat nhua duge xac dinh [97].
1.4.2. Vi nhya trong nwéc thai

Ngay cang c6 nhiéu sy tap trung vao viéc xem xét moi quan hé gitta xa thai vi nhua
tir cac nha may xir 1y nude thai (NMXLNT) va lugng vi nhya dbi dao trong kénh tiép
nhan [98-100]. Néng do vi nhya ¢ ha lvu cia NMXLNT cao hon so véi thugng luu - dua
trén cac quan sat trén kénh North Shore ¢ Chicago [98] va ¢ song Raritan & New Jersey,
Hoa Ky [100]. Tuy nhién, khong c6 qua trinh xdm nhép tir thuong luu dén ha luu duoc
quan sat thiy & cac khu do thi ¢ Paris [99]. Tai luong tit NMXLNT va hiéu qua loai bo
cua cac giai doan xur Iy khac nhau cling da dugc xem xét [101, 102-106]. Vi dy, & New
York, luong xa lan luot 1a 109.556 vi nhya/ngay, 81.911 vi nhua/ngay va 1.061.953 vi
nhya/ngay da dugc bao cdo cho ba NMXLNT khac nhau [102], trong khi lugng x4a thai
trung binh hang ndm 14 9x10® vi nhya/ndm dugc bao cdo tir mot NMXLNT & Dire [103].
Trong mdt nha may nhé hon & Langeviksverket & Lysekil, Thuy Dién, phuc vu khoang
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12.000 dan s6, mic du hau hét cac vi nhwra di vao nha méy xir 1y duoc do luong dé giit lai
trong bun nudc thai nhung nha may van thai ra vi nhya [104]. Cac vi nhya dugce biét 1a di
vao cac nha may xtr Iy nudc thai thong qua cac san pham sinh hoat; giat quan 4o [107-
108], san pham chiam soc ¢4 nhan [109-110]. Cac nghién ctru gan day duoc thuc hién
trong NMXLNT & Glasgow [101] va Nam California [105] di quan sat thdy viéc xtr Iy c6
hi¢u qua trong viéc gilr lai cac vi nhya thong qua loai bo cat, bun léng va dau mo
(Glasgow); va qua trinh loc va ling (California). Tuy nhién, trong ca hai nghién ctru, cac
nha may xt 1y tht cap tiép tuc thai vi nhwa véi luong twong duong 65 triéu vi nhwra/ngay.
C6 thé 1a nha may xu 1y 16n hon s€ dong gop luong vi nhya 16n hon, do do, mot budc xi
1y b6 sung trude khi xa nude thai ra ngudn tiép nhan c6 thé giup giam ndng do vi nhua
nén duoc can nhic. Dy bdo nay dua trén viéc quan sat mot s6 it hodc khong c6 vi nhya
trong dong chay cép ba ctia mét NMXLNT ¢ Nam California [105]. Tuy nhién, céc
nghién ctru dinh luong xem xét viée loai bo & mdi giai doan cua qua trinh xt Iy chwa phod

bién, khién day la linh vuc dugc uu tién cho cac nghién ctru vi nhya ti€p theo.

Céc nghién ctru vé vi nhwa trong nuéc thai tai cac hé thong xir Iy nude thai & Viét
Nam hién tai chi mé&1 mo6 ta mot cach té)ng quat, chua thyc hién phan tich dinh lugng vé
$6 lugng, kich thudc hat va tic dong cia vi nhya dén strc khoe con nguoi cling nhu sinh
vat. Hon nita, van thiéu cac co sé khoa hoc vitng chic dé dé xuét cac giai phap bao vé
ngudn nude khi xa nudce thai vao méi trudng nude mit, diéu nay dang 1a mot van dé cap
bach cin dugc chu trong. Quy trinh xir Iy nudce thai ciia mot hé thong xtr Iy thong thudng
thudng bao gdm céac giai doan: xir Iy so bd, xir Iy bac 1, xir Iy bac 2 va xu Iy bac 3 (Bang
1.2).

Bang 1. 2. Phuong phap xt Iy mot sd hop chit tro, vo co ¢ trong nudc thai

Vat chat

XU LY CAP BAC
1

XU LY CAP BAC
2

XU LY CAP BAC
3

Vat chit cin va lo

lirng trong nwéc

Song va ludi chan
rac, lang can, cat so
bd

Giai doan keo tu va
dong tu bang hoa
chat, lang loc bong

can

Vit chat nhe, dau

va mo

Tuyén noi hay tach
dau bang bé talh

trong luc

Giai doan tuyén noi

va keo tu

Xyanua

Giai doan xur 1y bin
hoat tinh, oxy hoa
khir cac chat

Thuc hién dién
phan
Loc bang mang

tham thau nguoc




18

Chat Crom

Khtr mudi C* tré
thanh mudi C*3
Keo tu va lang loc

bong can

Loc bang trao doi
on

Thuc hién dién
phéan

Loc bing mang

tham thau nguoc

Cac vat chat kim

loai nang

Keo ty, dong tu,
oxy hoa khtr va

le‘ing, loc

Loc bang trao do1
on

Thuc hién dién

phéan
Loc bing mang

tham thau nguoc

Chit Clo va cac

hop
chit ciia né

Dung kiém trung Str dung than hoat

hoa tinh

Trong cac thiét ké hé théng xtr 1y nudc thai tai Viét Nam hién nay hau nhu khong
c6 k¥ thuat cong nghé khir vi nhira ma chi c6 thé loai boé theo huéng tach chung khoi
dong chay. Quy trinh xtr Iy nuée thai cia mot hé thdng xur 1y thong thuong bao gdm: xir
1y cap so bo, xir Iy cdp bac 1, xtr Iy cAp bac 2, xtr Iy cAp bac 3 va hiéu suat loai bo vi nhya

trong cac giai doan xur Iy nay dugc trinh bay trong Bang 1.3 [112].

Bang 1. 3. Hiéu sudt cta cac cip bac xir 1y trong loai bo vi nhua

Cic cip bac xir Iy Hiéu suat (%)
Xt Iy cp so bd 35,1
Xtr Iy cap béc 1 88,4
Xt Iy cAp bac 2 89,8
Xt 1y cap bac 3 97,2

Hé thong xur 1y nudc thai hién nay khong dugc thiét ké dé loai bo vi nhya [112-
113]. Mot nha may xu 1y nudc thai dién hinh c6 thé van hanh quy trinh 1am sach nudc
thai trudc khi thai ra moi truong gdm céc giai doan xir 1y so cap, thit cap hodc cap ba. Su
loai bo vi nhua c6 thé dugc thuc hién tir viéc thong qua céc giai doan sang loc, léng dong,
tuyén noi, qua trinh keo tu, két bong va loc [112-114]. Hiéu qua phuc hoi va tai trong
hang ngay dbi véi ngudn nudc tiép nhan & giai doan xir Iy cta nha may xu 1y nudc thai
Tha Dau Mot thay doi tir 1.860 vi nhua/m® dén 125.000 vi nhwa/m?® & dong chay vao va
tir 140 vi nhuya/m? dén 813 vi nhuya/m® & nudc thai cudi cung [115]. Khao sat vi nhua
trong mot s6 mau nuéc thai sinh hoat trén dia phén thanh phé Ha Noi nam 2021. Két qua

cho thiy ham lugng vi nhya dao dong trong khoang rong, tir 1.046 — 78.153 vi nhya/m’.
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Vi nhua dang soi va kich thuéc nho hon 1.000 pm chiém wu thé trong cac miu quan tric
[116].

Hiéu sut loai bo vi nhwa trong cac nha may xir Iy nuéc thai dugc tinh toan dua trén
mat d6 cia vi nhya trong dong thai truéc va sau khi duoc xtr Iy. Cong suit loai bod vi
nhya mdi ngdy tir cac cong nghé xir Iy chinh ctia cic nha may xir Iy nude thai tham khao

dugc liet ké trong Bang 1.4 [21] va Bang 1.5 [99, 101, 111, 117-120].

Bang 1. 4. Hi¢u suat ciia nha may xtr Iy nudce thai tai mgt s6 quoc gia

Qudc gia Nong dd vi nhua Gidi han Hiéu suat
kich thwéc
pm

Phéan Lan 1,05 vi nhya/lit 250 99,4%
Thuy Dién 0,00825 vi nhya/lit 300 99,9%

UK 0,25 vi nhya/lit 11 98%

M5 0,88 vi nhra/lit 45 99,9%

Uc 0,28 vi nhya/lit 25 99%

Puc 0,1 - 10,1 vi nhwa/lit | 20 97%

Ha Lan 9 - 91 vi nhua/lit 0,7 72%

Phéap 14 - 50 vi nhya/lit 100 83% - 95%
Nga 70 vi nhya/lit 20 95,6%

Y 7,02 vi nhya/lit 0,4 84%
Trung Qudc | 9,04 vi nhwra/lit 1.000 97,2%

Béang 1. 5. Cong suat va hi€u qua loai bo vi nhya moi ngay cua cdc nha may xu 1y nudce

thai trén thé gi6i

STT | Quac gia/ Cong | Hi€u qua | Quy trinh xirly | Loai nwéc | Tai li¢u
NMXLNT | sudt | loai bo vi thai tham
(m’/ngd) | nhua khao
(Y0)
1 Anh 260.954 | 73,5 Xt Iy cap bac 1 | D6 thi [102]
Xtr Iy bac cap 2
Ki khi/thiéu
khi/Hiéu khi
2 Phap 240.000 |94 Xt Iy cap so bd | D6 thi va [99]
Xt Iy cap bac 1 | cong nghiép
Xt Iy cap bac 2
3 My 2.500.000 | 98,5 Xt Iy cap so bd | Nude thai tho | [111]
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Xt 1y cap bac 1 | va nudc mua
Xt Iy cap bac 2
bia loc
4 Thai Lan | 200.000 | 83,6 Xt 1y cap bac 1 | D6 thi va [117]
Xtr Iy cap bac 2 | cong nghiép
5 Trung 1.000.000 | 97,8 Xu 1y cap bac 1 | Do thi [118]
Qudc Xtr 1y cap bac 2
Xtr Iy cap bac 3
6 Han Qudc | 26.545 89,9 Xt Iy cap bac 1 | D6 thi va [119]
Xt Iy cap bac 2 | cong nghiép
Xt 1y cap bac 3
7 Uc 17.000 |90 Xt 1y cap bac 2 | Do thi [120]

Trong mot nghién ctru danh gia sy hién dién vi nhya trong nudce thai sinh hoat va bun
thai tinh Binh Duong, Viét Nam da phat hi¢én dugc vi nhya trong nudc thai tr 0,11 dén
0,52 vi nhua/lit nude. Hiéu suat ciia hé thong xir Iy nude thai sinh hoat dat 99,9% (Bang
1.6). Cac dang manh vi nhya chiém khoang 55,8% trong nudc thai va 39,2% trong bun,
dang soi vi nhya la 13,4% trong nudc thai va trong bun 1a 12,6%. Mau xanh duong la
mau chiém uu thé 31,6% + 15,3, tiép theo 1a mau d6 chiém 22,4%+ 0,91, mau hong 1a
11.4% + 8.5, mau xam chiém 10.6% + 10.2, va mau nau 1a 7% + 4 [121].

Béang 1. 6. Vi nhya trong qua trinh xtr ly nudc thai sinh hoat tinh Binh Duong, Viét Nam

Nha May Nudce thai Mat do Kich thudc
(vi nhua/lit) (Micronmet)
Tha Dau Mét | Vao 128 9,1 -1.927.2
Ra 25um: 0,41 10,4 — 643,5
100um: 0,23 50 —879,7
300um: 0,04 169,1 —1.383
Di An Vao 180 14,3 -203,15
Ra 25um: 0,45 18 - 97,8
100um: 0,52 19,9 — 648,4
300um: 0,11 27,85 — 692,84

Nhiéu coéng bd cho rang cac phuong phap xir Iy cling d duoc phén tich cac tiéu chi
khac nhau vé hiéu qua. Cac nghién ctru cling da néu rd nhiing loi thé va bat loi cia moi
truong than thién, cac khia canh cong nghé va kinh té cua timg phuwong phap nhu budng

lang can so cap [122], cac cong doan tuyén ndi [112-113], déng tu, cac qua trinh loc nhu
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loc céat, than hoat tinh, loc mang [119, 123], bun hoat tinh [124] hay cong ngh¢ mang loc
MBR [114].

Bo6 loc cat nhanh (RSF) dugc lam tur nhiéu 16p phuong tién khac nhau. Mgt nghién
ctru dién hinh st dung bd loc cat c6 do sau 6 m, kich thudce hat cat khoang 0,8 — 1,2 mm,
thoi gian luu khoang 1,08 gio. Khodng 74% vi nhya duoc loai trir khi di qua RSF véi dau
Vao néng dd cua vi nhya 1a 215 vi nhya/lit [119]. Loc than hoat tinh dang hat (GAC)
cling dugc sir dung dé giai quyét cac chat 6 nhiém ndi trong nudce, vi nhua twong tu. Kha
ning loai bo vi nhya cia cong nghé nay 1én dén 60,9%, khong hiéu qua bang cac cong
nghé keo tu, dong ty, tao bong, loc cat, RSF va ozon hoa. Song song do, két qua nghién
ctru ciing cho thiy so voi PP, PE bi loai bo nhiéu hon [123]. Quy trinh bun hoat tinh
thong thuong (CASP) 13 mot cong nghé xtr Iy nude thai phd bién duwa trén qua trinh phan
hay sinh hoc bang bun hoat tinh sau d6 dugc tach bang bé lang. Hiéu suét c6 thé 1én dén
98% ddi v6i cong nghé nay khi ma cac vi nhua bam vao chét rin lo ling va dugc tach
khoi nudc bang qua trinh ling [114]. Mang sinh hoc (MBR) 1a cong nghé két hop giita
qué trinh sinh hoc va tach mang. Khoang 99.4% vi nhya dugc loai bo khoi dong thai sau
khi qua MBR [114]. Trong qua trinh xur 1y ozon hoéa, cac dac tinh hoa ly ctia polyme cé
thé bi thay ddi, vi du nhu tang vé d6 bam dinh, strc cang bé mat, tinh hoa tan va tinh chat
ky nuéc ciing nhu giam diém noéng chay va do nhot. Khoang 90% vi nhua da bi loai bo
bdi qua trinh ozon hoa sau 30 phut [119]. Mot nghién ctru khac ciing chi ra rang hon 90%
vi nhya bi loai bo sau 60 phut khi tiép XUc vGi ozone & nhiét do tir 35 dén 45°C [125].

1.5. Téng quan cac giai phap giam thiéu vi nhua

Mic du nhiéu nghién ctru dé chi ra ring vi nhya gy tac dong tiéu cuc dén moi
truong va sinh vat, lam ting ty 1& tir vong cua ching, nhung cho dén nay van chua cé
nghién ctru chinh thirc nao khiang dinh rang vi nhya anh hudng truc tiép dén strc khoe con
nguoi. Tuy nhién, véi tinh trang 6 nhiém vi nhua ngay cang gia ting, dic biét 1a trong co
thé cac loai thiy san nhu cé, tom, von 13 mot phan trong chudi thirc 4n ctia con ngudi,
viéc bao vé mdi truong va giam thicu chat thai nhua tré nén vo cing cap thiét. Dé dat
dugc diéu ndy, can phai han ché toi da sy phat sinh vi nhua ngay tir ngudn gbc cua
chung.

Trén toan thé gidi, nhiéu giai phap di duoc trién khai nham giam thiéu chét thai
nhua va vi nhua, tap trung vao cac chién lugc chinh sau [126-127]:

- Giam thiéu va thay thé nhua str dung mot lan: Nhiéu quéc gia da ban hanh 1€nh
cAm hodc han ché st dung cac san phdm nhua ding mot 1an nhu tai nylon, 6ng hut va
hop dung thuc phém. Thay thé bﬁng vat liéu than thién moi truong: St dung cac san

pham thay thé tir ndng san hodc vat liéu phan huy sinh hoc dé giam thiéu 6 nhiém nhua.
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- Tang cudng tai ché va kinh té tuan hoan: Cong nghé tai ché tién tién: Ao da su
dung cong nghé sinh hoc dé tai ché nhya PET bang enzym tir ndm, phan hily nhya thanh
phan tir va sau d6 chuyén d6i lai thanh nhya chat lugng cao. Chuong trinh Trach nhiém
mo rong cua nha san xuét (EPR): Yéu cau cac nha san xuét tai trg cho viéc thu gom, tai
ché va xu 1y cac san phém nhyua khi hét han sir dung, ddm béo tinh tuan hoan cua hé

thong.

- Nang cao nhan thtrc va thay doi hanh vi: Chién dich truyén thong cta Lién Hop
Quéc da phat dong chu dé "Giai quyét 6 nhiém nhwa va nilon" nham tuyén truyén, van
dong thay d6i thoi quen sir dung san phdm nhya ding mot 1an, giam thiéu 6 nhiém moi
truong va bao vé suc khoe con ngudi. Hop tac quéc té tai Viét Nam, 41 dai st quén va t0
chtre qudc té di ky két Bo quy tic ung xt vé chong 6 nhiém nhya, cam két giam thiéu sir

dung nhya dung mdt 1an va nang cao nhan thurc vé tac hai cua 6 nhiém nhya.

- Phat trién chinh sach va quy dinh: Lo trinh giam 6 nhiém nhya theo Chuong trinh
Méi trudong Lién Hop Qudc (UNEP) dé xuat 16 trinh giam 80% 6 nhiém nhya viao nim
2040 théng qua cac thay doi sdu sic vé chinh sach va thi truong, bao gdm thiét ké san

phém tuan hoan va thay thé bé“mg vat li¢u than thi¢n moi truong.

Nhitng giai phap nay doi hoi sy hop tac chat ché gitta chinh phu, doanh nghiép va
cong déng dé dat duge hiéu qua trong vi¢c giam thiéu chét thai nhua va vi nhya, bao vé

moi truong va suc khoe con nguoi.

Niam 2023, Uy ban Nhwra va Strc khoe con nguodi Minderoo - Monaco udc tinh, chi
riéng tai My trong nim 2015, chi phi cho bénh tat, khuyét tat va tir vong sém do tiép xuc
v6i cac hoa chat BPA, DEHP va PBDE c6 trong nhua di vugt qua 675 ty USD [126]. Bé
bao vé€ stic khde con ngudi va hanh tinh, dac biét 1a stc khoe cia cac nhom dan s6 d@ bi
tén thuong va c6 nguy co, va dua thé gi6i di dung huéng dé cham dut 6 nhidm nhuya vao
niam 2040, Uy ban nay tng hd viéc cac qudc gia trén thé giéi khan truong thong qua mot
Hiép udc toan cau vé nhua manh mé va toan dién theo nhiém vu dugc néu trong nghi
quyét thang 3 ndm 2022 cta Pai hoi dong Moéi truong Lién hop qudc (UNEA) [126]. Céc
bién phap qudc té nhu Hiép udc toan cau vé nhua 13 can thiét dé han ché san xuét va o
nhiém nhua, vi tac hai déi véi stc khoe con ngudi va moi truong do nhua, hoa chét lién
quan dén nhya va chat thai nhua giy ra vuot ra ngoai ranh gidi qudc gia, ¢6 quy mé toan
cau va co tac dong khong can xtimg dén sirc khoe va hanh phuc ciia ngudi dan ¢ cac quoc
gia nghéo nhat thé gii. Viéc thuc hién hiéu qua Hiép udc toan cau vé nhua s& doi hoi
hanh dong quéc té phai dugce phdi hop va bd sung bang cac bién phap can thiép & cap
qudc gia, khu vuc va dia phuong. Uy ban nay thuc giuc rang viéc gidi han san xuat nhya
toan cdu véi cac muc tiéu, thoi gian biéu va dong gdp cua qudc gia phai 1a mot diéu

khodn c6t 161 cua Hi¢p udce toan cau vé nhua.
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Viéc sir dung nhya c6 chira cac chét phu gia ho tro vat liéu phan huy, cling la van dé
dang lo ngai, vi ching chi phan manh va lam ting thém ganh ning vé moi trudng cua vi
nhua; do d6, Lién minh Chau Au d3 cé dong thai han ché st dung chung [127]. Vi 6%
san lugng dau mo toan cau hién nay (bao gdm ca khi tw nhién 16ng) duogc sir dung dé san
xudt cac mit hang nhwa, dy kién s& ting 1én 20% vao nam 2050, nén cic phuong phap
tiép can hién tai dé san xuét va sir dung nhya (bao gém cd muyc dich sir dung cudi cung)
doi hoi phai stra d6i ngay lap tirc [127]. Viéc thu gom va tai ché rong rai hon cac san
pham nhura khi hét vong doi, dé tai sir dung trong san xuit méi, nham bu dap cho viée st
dung nhya nguyén sinh, 12 mot khia canh quan trong dé giam luong chét thai nhya thai ra

moi truong va cai thién hi¢u qua str dung tai nguyén hoa thach.
1.6. Cac van dé con ton tai cin tap trung nghién ctu gidi quyét

Hién nay, cac nghién cuu khoa hoc vé vi nhya tai Viét Nam van con nhiéu han ché
trong viéc dinh luong, xac dinh kich thudc hat ciing nhu danh gia sy bién doi hinh thai va
dic tinh cua ching dudi tic dong ctia chu ky tu nhién. Ngoai cic nghién ciru vé phat
hién, phén tich va d4nh gia su tn tai ctia vi nhwa, nhiéu giai phap quan 1y, xtr 1y va giam
thiéu 6 nhidm vi nhwra d3 dugc dé xuat. Trong do6, hé théng xtr 1y nudce thai dong vai tro
quan trong va can duoc nghién ctru chuyén sau hon. Tuy nhién, su thay do6i cta vi nhya
theo ché do thuy triéu ciing nhu sy bién dong gilta cac mua trong nim van chua dugc dé

cap day du trong cac nghién ctru trong nudc va quoc te.

Duya trén tong quan tai liéu trong va ngoai nudc, nghién ciru ndy duogc thyc hién

nham:

1) Xac dinh su hién dién cua vi nhya trong nudc tai luu vuc song Sai Gon va Déng
Nai;

i1) Phan tich hinh thai, kich thudc, dac diém (hat, so1, manh) va chung loai vi nhua;

ii1) Panh gid muc d§ anh hudng cling nhu méi lién h¢ ctia vi nhya trong nguodn
nudc song Sai Gon va Bong Nai theo mua va ché do thuy trieu, dong thoi dy doén xu

hudng bién dong cua vi nhua theo thodi gian va khong gian bang phuong trinh hoi quy;

1v) Xac dinh hi€u suat loai bé vi nhya trong nudc thai cuia mdt s6 nha may xu ly
nudc thai sinh hoat va khu cong nghi¢p tiéu bi€u trén Iuu vyc song Sai Gon va Bong Nai,

dac biét tai cac khu vuc dong dan cu.

Tir nhitng két qua trén, nghién ctru di dé xuat giai phap quan 1y vi nhya, cling nhu
xay dung so d6 cong nghé xir 1y nudc thai nham loai bo vi nhya trude khi xa vao moi
truong, tap trung vao nudce thai sinh hoat tir cac khu dan cu doc luu vuc song Sai Gon va

Pong Nai.
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CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twong nghién ciru
2.1.2. Nudc song Sai Gon va song Pong Nai

Hé théng song Sai Gon - Pong Nai bao gdm nhiéu dong chay chinh nhu séng Pong
Nai, song B¢, song Sai Gon, song Thi Tinh, song Vam Co6 cung cac nhanh song khac,
cudi cing dd ra song Soai Rap trude khi chay ra bién (Hinh 2.1). Séng Sai Gon khai
ngudn tir cac subdi Cham, ndm gin bién gii Viét Nam - Campuchia, sau d6 chay vao hd
Dau Tiéng, tiép tuc qua trung tim TP.HO Chi Minh (TPHCM) r6i nhap vao séng Dong
Nai tai khu vuc Nam Cat Lai, véi luu luong trung binh khoang 54 m?/s. Trong khi do,
song Déng Nai la con song ndi dia dai nhat Viét Nam, kéo dai 437 km va do ra bién
Péng qua khu vuc Can Gio. Poan hop luu gitta Soai Rap va Long Tau, con goi 13 song
Nha Bg, 1a noi giao nhau cua dong chinh tir hai con song 16n nay [128-130].
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Hinh 2. 1. Song Dong Nai, song Sai Gon va ving phu can

Song Pong Nai va séng Sai Gon co giai trd quan trong trong nén kinh té - xa hoi
khu vuc phia Nam Viét Nam nhu: du lich, van chuyén, nuoi tréng thuy hai san, tudi
tiéu... Pang chu trong 13 ngudn nudc tir 2 con song 16n niay dang 1a nguon cap nudc
chinh cho cac nha may xir Iy nudc cip trén luu vuc song dé giai quyét nhu cau vé nudc
cap sinh hoat, an udng ciia hang triéu ngudi dan trong khu vyc. Hon nita, canh quan thién
nhién séng nudc, nét dep dic trung cho ving tir sy wu dai ty nhién cta 2 song la rat 16n.
Trong d6, riéng song Sai Gon con 1a ngudn cung cip nude sinh hoat quan trong nhét cho
hon 10 triéu dan caa Thanh phd HO Chi Minh. Nhu cau dung nudc sach ctia Thanh phd
HCM hon 2.500x1.000 m*/ngaydém, trong d6 nguén nudc tho khai thac tir nude mit cua
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cac song Sai Gon va séng Pong Nai véi tong khdi luong chi tir 800x1.000 dén 1 triéu
m?/ngdy, con lai khai thac tir nudc ngdm khoang trén 530x1.000 m*/ngay [129].

Soéng Sai Gon ganh chiu mdi ngay hang triéu mét khéi nude thai sinh hoat dan cu,
hon 400x1.000 m? nudc thai tir cac co s cong nghiép, 20x1.000 m® nudc thai y té va
hang ngan tan cht thai sinh hoat. V&i 11 khu cong nghiép trong dia ban, chi riéng tinh
Binh Duong xa nudc thai mdi ngay tir 1x1.000 m?® dén 5,6x1.000 m>. Lon nhét phai nhac
dén Thanh phé HCM, con sb thuc té 1én dén 250x1.000 m’/ng.d; cic noi san Xuét ngoai
khu céng nghiép mdi ngay thai 45x1.000 m?/ng.d. Hién c6 3 nha may xir Iy nudc thai tap
trung 16n 1a NMXLNT Binh Hung Hoa véi cong suat 46x1.000 m?/ng.d, Binh Hung (giai
doan 1) v6i cong suat 141x1.000 m3/ng.d, Tham Luong-Bén Cat c6 tong cong suit giai
doan 1 1a 131x1.000 m*/ng.d. Téng luong nudc thai dugce tap trung xu ly trude khi tai
vao ngudn tiép nhan chi chiém duoc 13% trong tong hon 3 triéu m? nude thai sinh hoat

thai ra moi ngay [129].
2.1.2. Vi nhya trong méi truomg nwée song Sai Gon — Pong Nai

Déi twong vi nhua duge thuce hién quan sat trong nghién ctru nay duwoc gidi han tir
Imm - 5 mm trong cic mau nudc theo thuy triéu 1én xudng trong ngdy, theo mua trong

niam 2021 va 2022 nham dam bao tinh chuin x4c trong qué trinh phan tich dinh luong.
2.2. So db nghién ctru

Luén 4n duge thue hién theo so dd téng quat trong Hinh 2.2.
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Hinh 2. 2. So dd nghién ctru cta ludn 4n

2.3. Phwong phap nghién ctiru
2.3.1. Phwong phap diéu tra khio sat va phan tich tai liéu

Céc tai li€u va thong tin nghién ctu da dugc thu thap, danh gia va chon loc k¥
ludng, dong thoi trich dan day di theo dinh hudng cua nghién ctru. Ludn an ké thira va
phat trién c6 chon loc phuong phép tiép can, 1y luan khoa hoc ciling nhu kinh nghiém tir
cac nghién ciru trude do, sau dé tich hop va diéu chinh dé phu hop véi ddi tuong nghién
clru.

Panh gia thyc té tai hién trudng: Dir lidu can thiét s& dugc thu thap théng qua cac

cugc phong van tryc tuyén, phong van nhanh v4i cac cd nhan coé lién quan, két hgp quan
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sat thuc té. BO cau hoi khao st tip trung vao hai ndi dung chinh: (i) Cac loai san pham
nhwra phd bién trong sinh hoat gia dinh; (ii) Thoi quen xtr Iy san pham nhua d3 qua sir
dung, bao gém viéc ban phé liéu, tai st dung trong gia dinh hodc thai bo cung rac thai
nhya. Muc tiéu khao sat 1a 200 hd gia dinh tai TP.HCM, 150 h¢ tai Binh Duong va 50 hg
tai Dong Nai.

2.3.2. Phwong phap liy miu nuée

2.3.2.1. Nudc mat
a. Vi tri ldy miu

Trong hai nam 2021 va 2022, cac mau nude chia vi nhua duge thu thap nham danh
gia su bién d6i theo thuy triéu trong ngdy ciing nhu sy khac biét gitta hai mua mua va
kho. Khu vuc 1dy mau bao gém séng Pong Nai (tir hd Tri An) va song Sai Gon (tir hd
Dau Tiéng dén nga ba Thanh Da). Té)ng cong co 18 vi tri dugc lya chon dya trén céc ti€u
chi nhu khu vuc hop luu kénh rach, cac nhanh séng nho chay vao dong chinh, vi tri dau
ngudn va ha ngudn, khu vuc déng dan cu nham phan tich mic d6 nhiém vi nhua giita
khu vue dan cu thua thét va khu vue ¢ mat do dan so cao. Ngoai ra, cac diém co diéu
kién thuan lgi dé st dung ludi phi€u sinh thu vi nhua, chéng han nhu bén do, bén pha hay

cau bac qua song, cling dugc nghién ctru tan dung.

Cu thé, c6 5 vi tri 14y mAu trén séng Pong Nai duoc ky hiéu 1a DNL1, DNL2,
DNL3, DNL4, DNLS, va 13 vi tri trén song Sai Gon dugc danh diu 1a SGL1, SGL2,
SGL3, SGL4, SGL5, SGL6, SGL7, SGLS8, SGL9, SGL10, SGL11, SGL12, SGL13.

Tan suat 1dy miu duogc thyuc hién hai 1an mdi nim, vao mua mua (thang 5 dén thang
12) va mua kho (thang 1 dén thang 4). Mdi ngay 14y mau tai hai thoi diém: khi thiy triéu
1én va khi thuy tridu xudng. O mdi vi tri, mau nudc duge thu thap 3 1an v6i khoang cach
gilta cac 1an lay tir 30 phat dén 1 gid. Qua trinh thu mau duogc thuce hién can than, dam
bao tinh khoa hoc dé phan tich anh hudng ciia dong chay trong diéu kién thuy triéu khac
nhau va sy thay d6i theo mua trén hai con song. Vi tri cac diém léy mau duge thé hién chi
tiét trong Hinh 2.3.

Bang 2. 1.Vi tri 14y mau vi nhua trén song Pong Nai va song Sai Gon

STT | Piém lay | Quy wéc | Toa dd | Toa dd Mo ta Can cwr lya chon
mau ky hiéu | X(m) | Y (m)
1 BénCui | SGL1 644.827 | 1.254.580 | Ngay cau | Noi dong chay tir

Dau Tiéng, | ho Dau Tiéng vao

tinh Tay song Sai Gon
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STT | Piém lay | Quy wéc | Toa dd | Toa dd Mo ta Can cwr lra chon
maiu ky hiéu | X(m) | Y (m)
Ninh (Thuong ngudn)
2 |BénSuc |SGL2 | 658.638|1.233.625 | Cach cau | Noi ma song Sai
Bén Stc | Gon bét dau chay
200-300m | vao cac do thi lon
3 Hoa Phu SGL3 676.392 | 1.215.574 | Dong chay | Noi ma song Sai
di qua tram | Gon cdp nudc cho
bom Hoa tram bom Hoa
Phu Phu
4 Cau Pha SGL4 679.897 | 1.214.384 | Dong chay | Noi ma song Sai
Cuong — di ngang | Gon chady qua TP
Thanh phé cau Phu Thii Dau Mot
Tha Dau Cuong tai | Binh Duong
Mot tinh Binh
Duong
5 Cua song | SGLS 681.022 | 1.208.298 | Dong chay | Noi ma song Sai
CAu Sang di qua cua | Gon hop luu voi
Céu Sang - | song Cau Sang
song Sai
Gon
6 Vitrigan | SGL6 684.991 | 1.205.652 | Dong chay | Noi ma song Sai
cau Phu song Sai Gon di vao khu
Long Gon di vuc Lai Thiéu, D1
ngang qua | An Binh Duong
cau Phu
Long
7 Vitri hop | SGL7 686.313 | 1.199.038 | Dong chay | Noi cua song
luu cura song Sai Vam Thuat trude
song Vam Gon hop khi hop luu song
Thuat luu song Sai Gon
Vam Thuat
8 Vitri hop | SGLS 691.208 | 1.197.649 | Dong chay | Noi song Sai Gon
luu véi song Sai trudc khi hop luu
Rach Gon hop voi Rach
Tracomeco Iuvu Rach Tracomeco (Nhiét
Tracomeco | dién Thu Drrc)
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STT | Piém lay | Quy wéc | Toa dd | Toa dd Mo ta Can cwr lra chon
maiu ky hiéu | X(m) | Y (m)
- song Sai
Gon
9 Vi tri hgp | SGL9 691.142 | 1.195.995 | Dong chay | Noi song Sai Gon
luu véi song Sai sau khi hgp luu
Rach Gon hop voi Rach Chiée
Chiéc luu Rach (dong chay Cang
Chiéc Phudc Long)
10 |Vitringd |SGLI10 |688.430 | 1.196.061 | Liy mau Noi song Sai Gon
ba Thanh ngay song | hop luu Kénh
Da chdy ngang | Thanh Da
Cau Kinh,
Binh
Thanh
11 | Vitrihop | SGLI1 687.240 | 1.192.886 | Liy mau Noi trude khi hop
luu Kénh ngay song | luu voi song Sai
Nhiéu Loc Sai Gon di | Gon (Cua Kénh
Thi Nghe qua Cong | Nhiéu Loc Thi
vién Cang | Nghe)
Ba Son
12 |Vitrihop |SGLI12 |688.430 | 1.189.976 | Liy mau Noi ctra Kénh Té
luu Kénh ngay Cang | trudc khi chay vao
T¢ Tan Thuan | song l6n
13 | Vitribao |SGL13 |690.745| 1.192.026 | LAy mdu | Noi cira Gidng
Kim ngay cau Ong T6 trude khi
cuong Thoi Pai chay vao song 16n
14 | Hiéu DNL1 738.880 | 1.239.992 | Lay mau | Noi thugng ngudn
Liém-Tri ngay cira ra | song Pong Nai
An HO Tri An
15 |Vitringda | DNL2 714.121 | 1.228.955 | Lay mau Noi hop luu 2
ba song ngay bén song
Pong Nai pha Hiéu
—song B¢ Liém
16 |Vitricau |DNL3 702.017 | 1.203.356 | LAy mau | Noi dong chay
An Hao ngay vi tri | song Dong Nai
trén song song Pong | bat dau chay




30

STT | Piém lay | Quy wéc | Toa dd | Toa dd Mo ta Can cwr lra chon
maiu ky hiéu | X(m) | Y (m)
Pong Nai Nai chay ngang TP. Bién
ngang cau | Hoa (Gan d6 c6
An Hao, cc noi san xuit
Bién Hoa | hoa chat Bién
Hoa, Cty
Proconco, Nhua
Pong Nai)
17 | Vitridi DNL4 702.810 | 1.199.387 | Liy mau Noi dong chay
qua Rach - cuara song Pong Nai
Déng Tron Rach Déng hop luu voi Rach
Tron trude | Dong Tron
khi chay
vao song
16n
18 | Vitringda | DNLS5 701.024 | 1.192.244 | Lay mau vi | Noi dong chay
ba song tri cura theo cira séng Tic
Soai Rap song Téc chdy vao song

Soai Rap
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Trong giai doan 2021 - 2022, téng cong 432 mau nudc da duoc thu thap tai 18 dia
diém, bao gdm ca thoi diém thuy tridu Ién, thuy triéu xudng, cling nhu trong cac mua
mua va mua kho. Céc vi tri 1dy mau duoc ma héa theo yéu t6 thoi gian va khong gian,

v6i thong tin chi tiét duge trinh bay trong Bang 2.2.

Bang 2.2. Bang lay mau nudc mat tai 18 vi tri theo khong gian va thoi gian trong 2 nim

2021-2022
STT | Ky S6 miu dwoe ldy nim 2021 S6 mau dwoe 1dy nim 2022
hi¢u Mua kho Mua mua Mua kho Mua mua
Khi Khi Khi | Khi | Khi | Khi | Khi | Khi
thiay | thay | thay | thay | thay | thiy | thay | thuy
triéu | triéu | triéu | triéu | triéu | triéu | triéu | triéu
Ién | xuong | 1én |xudéng | 1én |xudng| lén | xudng
1 SGL1 3 3 3 3 3 3 3 3
2 SGL2 3 3 3 3 3 3 3 3
3 SGL3 3 3 3 3 3 3 3 3
4 SGL4 3 3 3 3 3 3 3 3
5 SGL5 3 3 3 3 3 3 3 3
6 SGL6 3 3 3 3 3 3 3 3
7 SGL7 3 3 3 3 3 3 3 3
8 SGLS 3 3 3 3 3 3 3 3
9 SGL9 3 3 3 3 3 3 3 3
10 SGL10 3 3 3 3 3 3 3 3
11 SGLI11 3 3 3 3 3 3 3 3
12 SGL12 3 3 3 3 3 3 3 3
13 SGL13 3 3 3 3 3 3 3 3
14 DNL1 3 3 3 3 3 3 3 3
15 DNL2 3 3 3 3 3 3 3 3
16 DNL3 3 3 3 3 3 3 3 3
17 DNLA4 3 3 3 3 3 3 3 3
18 DNLS5 3 3 3 3 3 3 3 3
Tong 54 54 54 54 54 54 54 54
Téng s6 miu 432 miu

b. Phwong phiap thu miu

Hién nay, cdc nha nghién ctru vi nhya thudng thu mau nuée bang luéi lay mau dé
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thu théap cac mau sinh vat phu du trong nudc bé mit dé thu mau nude chia hat vi nhya
dua trén tiéu chuan cia NOAA, hay néi 16 hon day la phuwong phap thu mau vi nhya dai
duong [14]. Tuy nhién, v&i diéu kién nudc mat ndi dia cac song ngoi Viét Nam, diéu kién
dia hinh thyc té iy mau phuc tap, dong chay song va muc nudc thiy triéu lam cho cac
thoi diém, vi tri ma vi nhua hién dién kha phtrc tap. Ngoai ra, moéi truong nudc song ndi
dia chiu tac dong truc tiép tlr chit thai sinh hoat, hoat dong san xuét kinh doanh cling nhu
thoi quen tiéu dung va xir 1y rac thai ctia cu dan doc hai bén bo song. Duya trén dic diém
thuc té cia dong song, nghién ctru da diéu chinh va cai tién phuwong phap thu miu vi
nhya tir dai dwong ciia co quan NOAA nhiam xay dyng quy trinh ldy mau phu hop véi

di€u kién dia phuong, cu thé nhu sau:
+ Tai cdc vi tri cé diéu ki¢n réng, thodng trén mdt song:

Ludi phiéu sinh c6 kich thudc miat ludi 300 pm dugce gan vao bd thu mau Manta véi
kich thuée 30x30x15 ¢cm va cb dinh cung mot phao ndi dé duy tri vi tri on dinh. Thiét b
do dong chay ADCP duoc st dung dé xac dinh van tdc dong nudc tai diém 1€iy mau. Dit

lidu do tir thiét bj nay duoc chuyén d6i dé tinh toan luu luong nudc chay qua ludi Manta.

Mau nudc mit duoc thu thap tir thuyén dja phuong (c6 thé 1a thuyén thué hodc pha
qua song) & d6 siu 30 cm dudi mit nude. Ludi thu mau duoc tha tiép xuc voi dong chay
va tién hanh 14y mau lién tuc trong 10 phut trude khi kéo 1én. Tai mdi vi tri, qua trinh 1ay
mau duoc lip lai 3 14n v6i khoang thoi gian cach nhau 30 phat dé dam bao tinh chinh xac
va dai dién ciia mau. Mau ngay khi duoc 14y 1én s& duoc phén loai bang tay, sang dé loai
bé thanh ph?ln vat chét co kich thude > 5 mm. Sau do, cac mau nay s€ duogc tron déu véi
nhau trong chau thily tinh (da rira sach va trang bang ethanol 90%) va duoc chira trong

binh thuy tinh mau tbi ¢6 nép kin (dung tich binh hon tir 2 lit tré 1én).

& Tai cdc vi tri hep, bi viedng, cé nhiéu luc binh, xdc cdy céi va chit thdi nhwa to
trén luu vuc song, khong thé sir dung bé lwdi Manta gin vao thuyén hay tau chay

dé liy méu dwoc:

Lu6i phiéu sinh v6i kich thuée mét luéi 300 pm duge gan vao vanh thu nudc co
duong kinh 30 cm va c¢6 dinh bang ddy cap & do sau 30-50 cm so voi mat nudc. Mot dau
day cap duoc gén chit vao diém cb dinh trén bé mat (nhu thuyén hoac tau neo dau tai

chd), trong khi dau con lai duoc tha xudng day song dé giir vi tri 6n dinh.

Trong qué trinh 14y mau, thiét bi do luu tdc dong chay dugc sir dung dé xac dinh
van téc dong nudc. Ngoai ra, tai nhitng khu vuc c6 diéu kién thu mau kho khin nhung
quan sat thdy tap trung nhiéu rac thai nhya, Gau thiy tinh voi thiét ké miéng rong duoc
su dung dé thu thap nudc bé mat & do siu khoang 30-50 cm, gitp léy mau mdt cach

thuan tién va hiéu qua hon. Tuong tu, ludi thu mau duoc tiép xuc véi nudce song va thu
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mau kéo dai trong 10 phut, sau d6 dugc dua 1én. Mdi vi tri, cach 30 phut, thuc hién léy
mau lap lai 3 1an. MAu ngay khi duoc 13y 1én s& duoc phan loai bang tay, sang dé loai bo
thanh phén vat chit co kich thuéc > 5 mm. Sau d6, cdc mau nay s€ dugc tron déu véi
nhau trong chau thuy tinh (d4 rira sach va trang bang ethanol 90%) va duoc chua trong
binh thuy tinh mau t6i c¢6 nép kin (2 lit).

2.3.2.2. Nudce thai
a. Vi tri lay miu

Pé danh gia ndng do va hinh thai cta vi nhua trong dong nude dau vao va dau ra
clia cac nha may xir Iy nudc thai c6 ngudn tiép nhan tryc tiép hodc gian tiép tir hé thong
song Sai Gon — Pong Nai, nghién ctru di tién hanh 14y miu nude thai tap trung va nudc
thai sinh hoat tai cac diém dau vao va dau ra cta sau nha mdy xt 1y nudc thai. Cac nha

may nay bao gdm:
e Nha may xtr ly nudc thai Di An (XL _SG1)
e Tram xt Iy nudc Ba Bo, KCN Pong An (XL_SG2)
e Nha may xt Iy nudc thai Tham Luong — Bén Cat (XL_SG4)

e Nha méy xur Iy nu6e thai Nam Binh Duong (XL_SGS5), nam tai doan giao 16
Pht Hoa - Nguyén Thi Minh Khai, phudng Pha Hoa, TP. Thi Dau Mot

e Nha may xtr Iy nudc thai tap trung KCN VSIP1 (XL DNI)
e Khu cong nghé cao TP. H6 Chi Minh (XL DN2)
Tat ca cac nha may nay déu xir Iy nude thai dat tiéu chuan QCVN 14:2008/BTNMT

trude khi xa vao nguén tiép nhén. Céc dia diém nay duogc lya chon do nam trong khu vuc
ha luu song Dong Nai va song Sai Gon, noi c¢6 mat do dan cu déng duc, ha tang kinh té

phat trién manh. Vi tri cic nha may dugc minh hoa trong Hinh 2.3.

Qua trinh thu thip mau nudc thai trudc va sau cac cong trinh xir Iy duge thuc hién
trong giai doan 2021 — 2022, nham danh gia sy thay d6i theo hai mua: mua mua (thang 5
- thang 12) va mua kho (thang 1 - thang 4). Tai mdi dia diém, miu nudc dugc thu ba lan,
v6i khoang thoi gian gitta cac 1an 1ay tir 30 phut dén 1 gid. Viéc ldy mau duge thuc hién

theo quy trinh chit ché dé dam bao tinh chinh x4c va khach quan trong danh gia.

Tat ca cac nha may trong nghién ctru déu xur Iy nude thai sinh hoat tir cac khu dan
cu va khu dich vu trong khu cong nghiép. Nudc thai dau vao duoc thu gom tir cac hé
thong riéng biét, bao gom ca nudc thai sinh hoat va nudc mua trong cing mot tuyén
cong. Cong suét xir Iy cta ting nha may duoc thé hién trong Bang 2.3, trong khi vi tri dia
1y cua cac nha may duogc trinh bay trong Hinh 2.4.
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Bang 2. 3. Cong suit xir Iy ciia cac nha may xur 1y nude thai

TT | Nha may xir ly nwéc | Ky hiéu Vi tri (Toa do) Cong suat xir ly
thai cua nha may
X Y m’/ngay dém
1 | Nam Binh Duong XL _SGI1 | 106°36°24” | 10°56°55” | 17.000
(Thuan An)
2 | VSIP1 XL SG2 | 106°42°54” | 10°55°6” | 6.000
3 | BaBo (Pong An) XL SG4 | 106°43°54” | 10°53°25” | 20.000
4 | Tham Luong - Bén Cat | XL SG5 | 106°41°35” | 10°50°2” | 131.000
5 | DiAn XL _DNI1 | 106°47°5” | 10°55°20” | 20.000
6 | Khu Cong nghé cao XL DN2 | 106°48°52” | 10°50°31” | 5.000
Thanh phé HO Chi Minh
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Hinh 2. 4. Vi tri cdc nha may xtr ly nudc thai
b. Cong nghé xir ly chinh cta cdc nha may xir ly nwée thai

- Nha mdy xw Iy nwéc thai Nam Binh Dwong 4p dung cong nghé bun hoat tinh
theo mé cai tién (ASBR), trong d6 nudc thai duge dua vao lién tuc trong sudt cac giai

doan ctia qua trinh xtr 1y sinh hoc nang cao. Hé thong c6 cong suat xur Iy 17,65 tridu
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m?®/ngdy.dém, vuot tréi so voi phuong phap bun hoat tinh truyén théng (SBR), von chi
phu hop v6i quy mo xtr Iy nho hon.

Quy trinh van hanh ctia nha may bao gém: Nudc thai dugc dan vao bé thu hodc qua
song chan rac, sau d6 di qua bé lang cat co hé thong thdi khi. Tiép theo, nude thai duoc
chuyén vao bé ASBR, thuc hién khtr trung béng tia cuc tim trude khi dua vao hd 6n dinh
va x4 ra song Sai Gon. Ngoai ra, nha may con xay dung hé thong ha tang hd tro véi 10
tram bom nang va chuyén bic, cing mang ludi duong éng gém: tuyén cap 1 dai 29 km,

tuyén cap 2 dai 82 km, tuyén cip 3 dai 195 km va 6ng ap luc dai 3,6 km.

NUOC THAI .-
Khu Lién hgp XLCT
A,
l 'RAC
1
Tram bom | __Ii‘i(_:_ - Thiét bi rira va nén
rac
A I
i .
: KHI
: ' Nha khir mui
Nha diu vio b >

A y W
[ | KHI | KHI
i . f | to

CAT Bé phan Gng theo | N Bécodic | R Nha vét bun
Y mé cdi tién ASBR | BUN bun BUN ly tAm
Tach nuée,
Rira sach v
: Bé khur tring UV
qﬂl‘T Khu Lién hop XLCT
San |§p -y
Ho hoan thién

1

Rach Ong B

Hinh 2. 5. So do cac cong doan xir Iy nudc thai sinh hoat cia NMXLNT Nam Binh
Duong

- Nha mdy xir ly nwéc thdi Di An ip dung cong nghé bé phan ung sinh hoc ning
cao (ASPR) dé xur 1y nudc thai sinh hoat bang phuong phap bun hoat tinh. Trudc khi xa
ra moi truong, nude thai duge khir tring bang hé thong tia UV va khong dé lai du luong
hoa chat (Hinh 2.6).
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Hinh 2. 6. So dd cac cong doan xtr Iy nude thai sinh hoat cia NMXLNT Di An

- Tram xir Iy nwéc Ba Bo: Cong nghé xtr Iy dua trén nguyén 1y chudi cac hd sinh
hoc suc khi. Trong khu vuc c6 NMXLNT tap trung ctia Dong An véi cong sudt 3x1.000
m?/ngd, nude thai duoc thu gom vao bé chira ciia nha may xtr Iy nudc thai sau d6 phén ra
cac hé théng xir 1y, dan ra kénh Ba Bo d6 vao song Sai Gon.

- NMXLNT Khu Céng Nghé Cao Thanh phé Ho Chi Minh: Phuong phap cong
nghé duoc ap dung dé xir Iy nude thai 1a phuong phap hoa 1y, két hop voi phuong phap

sinh hoc st dung bun hoat tinh.

- NMXLNT Tham Lwong — Bén Cdt: Bé bun hoat tinh theo mé SBR cai tién duoc
st dung trong nha may nay nham xt 1y phét pho va nito, cac chat hitu co ¢ trong nudc
thai.

- Nha mdy xi¢ Iy nwéc thii khu céng nghigp VSIP 1: Linh vuc chu yéu cua khu
cong nghiép 1a dién tir, dét may, kim loai, san xuit nhwa, cao su, ...Cong nghé xir Iy dwa
vao k¥ thuat sinh hoc két hop loc sinh hoc va bun hoat tinh,

c. Phuwong phap lay miu

C6 tat ca 312 miu nudc thai tai 6 nha may xt 1y theo 2 mua mua va mua kho
(khong 14y theo triéu 1én xudng trong ngdy nhu miu nudc mat) trong 2 nim 2021 va
2022. Cac méiu dugc thu ngay hd ga dau vao nha may xir Iy (dong vao); ldy mau nude
thai dau ra hé thong xir Iy (dong xa thai) dung bom dé 1y mau; hodc tiép can phdi hop
cung v6i doi vé sinh moi trudong dinh ky theo cac dot can 1ay mau thi cong.

Bing 2. 4. Bang ldy miu nudc thai tai cdc nha may xur 1y

STT | Nha miy | Ky hi¢u Vi tri lay mau S6 mau lay | SO0 miu ldy
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xur ly nude nam 2021 nam 2022
thai Mua | Mua | Mua | Mua
kho | mwa | kho | muwa
1 Nam Binh | XL SG1 | Trudc song chan rac 3 3 3 3
Duong Sau XL so bd 3 3 3 3
(Thuan An) Sau XL cap 1 3 3 3 3
Sau XL cap 2 3 3 3 3
2 VSIP 1 XL SG2 | Trudc song chan rac 3 3 3 3
Sau XL so bo 3 3 3 3
Sau XL cép 1 3 3 3 3
Sau XL cap 2 3 3 3 3
Sau XL cap 3 3 3 3 3
3 Ba Bo XL SG4 | Trudc song chin rac 3 3 3 3
(Pdng An) Sau XL so bd 3 3 3 3
Sau XL cép 1 3 3 3 3
Sau XL cap 2 3 3 3 3
Sau XL cap 3 3 3 3 3
4 Tham XL SG5 | Trudce song chin rac 3 3 3 3
Luong — Sau XL so bo 3 3 3 3
Bén Cat Sau XL cap 1 3 3 3 3
Sau XL cap 2 3 3 3 3
5 Di An XL DNI | Truéce song chin rac 3 3 3 3
Sau XL so bd 3 3 3 3
Sau XL cap 1 3 3 3 3
Sau XL cap 2 3 3 3 3
6 Khu cong | XL DN2 | Trudce song chin rac 3 3 3 3
ngh¢ cao Sau XL so bd 3 3 3 3
Thanh phé Sau XL cap 1 3 3 3 3
HO Chi Sau XL cép 2 3 3 3 3
Minh
Tong 78 | 78 | 78 78
Tong s6 mau 312 miu

- Ldy mdu nwéc dong vao truéc khi vao hé thong xiv Iy ciia cdc nha mdy:
Nghién ctru tip trung vao vi nhya trong cdc mau nudc thai co kich thude tir 1 mm
dén 5 mm. Quy trinh thu miu dugc diéu chinh dya trén phuong phap liy mau nuéc bién
cua td chire NOAA, nham phu hop hon véi diéu kién thuc té tai khu vuc khao sat. Tai cac
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Vi tri céng tap trung, géu muc nudc duge st dung dé thu gom vi nhya mot cach thuan
tién, v6i do sau ldy miu khoang 30 cm trong hé thdng cong. Mau duoc thu thap vao ca
mua mua va mua kho trong giai doan 2021-2022. Tai mdi diém léy mau, viéc thu mau
duoc thuc hién ba 1an, cach nhau 30 phut. Méi mau c6 thé tich hon 2 lit, duoc chtra trong

binh thuy tinh t5i mau c6 nap day kin dé bao quan.

- Lay mau nwéc dong ra khoi hé thong xv ly cua cac nha mdy xd vao nguon tiép

nhdn:

—20m

i% ~30cm

\ P \\

SRERL . BEE "

Hinh 2. 7. Phuong phap thu mau vi nhya nuéc thai

Mau nuéc thai chtra vi nhua dau ra ctia cac NMXLNT dugc thyc hién tuong tu nhu
viéc thu mau vi nhua trong nudc mat nhung co6 diéu chinh dé phu hop hién trang moéi truong

thuc t€ cua miéng x4 thai vao nguon ti€p nhan cta cac nha may xu ly.

Mot lu6i phiéu sinh v6i dién tich mat ludi o 1a 300 pm? duge gan vao 1 khung thu mau
vi nhya véi kich thude dién tich 1a 50 X 50 cm, chiéu day 10 cm (Hinh 2.7), dugc neo 1 canh
cb dinh cach mat nude khoang 30 cm dé thu tit ca vat rén ndi trén 16p nudc mat bao gom ca
chit thai nhya va cac loai chat ran khac. Téc d6 dong chay ciia nude duge do bang phép do
cta luu luong nude di qua ludi lay mau. O mdi vi tri ldy miu, ba mau dugc thu thap voi
khoang thoi gian cach nhau tir 30 phut dén 1 gio. Ngay sau khi thu, miu duoc sang loc thu

cong nham loai bo cac thanh phan co kich thude 16n hon 5 mm. Sau d6, cic miu nay sé
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duogc tron déu véi nhau trong chiu thiy tinh (d4 rira sach va trang bang Ethanol 90%) va
duoc chira trong binh thity tinh ¢6 dung tich 2 lit c6 nap kin.

2.3.3. Phuong phap phan tich vi nhua

2.3.3.1. Hoa chit thiét bi

- Sang bang thép khong gi, c6 kich c& khac nhau dé phan loai vi nhya theo kich thuéce
- Binh xit chtra nudc cét

- Céc thuy tinh 500 mL

- Cén phan tich (chinh xac dén 0,1 mg)
- Thia kim loai

- Beaker thuy tinh

- Lo sdy (90°C)

- Axit sunfuric dam dac

- 30% Hydro Peroxide

- Thanh khudy

- Pia nong phong thi nghiém

- Kinh dong hd

- Dung dich ZnCl,

- Kep kim loai tiéu chuin

- Bo tach mat do, duoc lap rap bang phuong phap sau: Phéu thuy tinh (duong kinh

122 mm) duoc lép mot doan mu cao su 50 mm
- Thiét bi hit chan khong

- Kep 16 x0 (2 inch)

- Gidy loc

- Lo thuy tinh 4 mL

- May Quang pho FTIR

- Céc dia thuy tinh petri

2.3.3.2. Phwong phap phan tich vi nhua



Toan bo miu nudce thu thap trong nghién ctru ndy duoc bao quan can than va van
chuyén dén phong thi nghiém Nation Lab cling v&i phong phén tich ciia Vién M6i truong
va Kinh té Tuan hoan Mién Nam (IECES) dé thyc hién qua trinh phan tich va nhan dién

vi nhua.
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a. Quy trinh phan tich

Cong tac phén tich vi nhya trong mau da duoc thyc hién theo quy trinh cai tién va cac

budc tién trinh trong Bang 2.5 va Hinh 2.8 d& duoc cai tién dua trén quy trinh phan tich vi

nhya trong cac miu nude bién cta co quan NOAA [14].

Bing 2. 5. Cac budc phan tich vi nhya trong mau nuéc

Budc 1. Sang

S (mm)

1-2
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Budc 4. Xac dinh
loai polyme va
phan tich dir liéu

Mau sau khi loai bo vat chat, chat thai tho co kich ¢& 16n hon 5mm duoc séy kho.

Mau sau khi sy khd duoc cho vao cac 6ng thuy tinh, dan nhin dé chudn bi phan huy

hop chét hitu co. Quy trinh chuan bi va phan tich mau dugc thé hién trén Hinh 2. 8.
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Hinh 2. 8. Quy trinh phan tich x4c dinh vi nhua trong mau nudc

Phurong phdp loai b6 chit hivu co va khodng vit, kim logi

#+ Loai b6 chit hivu co: 20 mL dung dich H>0» 30 % (Hydro peroxide) va dé khong anh

hudng vi nhya ding 180 mL dung dich Kali hydroxit (KOH) 10% duoc thém vao thiét
bi (cbc). Hon hop duoc giit ¢ nhiét do phong trong 5 phut. Khudy déu hdn hop rdi dun
nhe trén bép dién (khi thiy c6 bot khi trén bé mit thi 1iy cdc ra khoi bép dién va cho vao
ti hit dén khi stii bot nho lai). Tiép tuc dun néng hdn hop nay va thém cho 20 ml 30%
H,0; cho dén khi phan tmg ddi mau tir mau ho phach sang mau vang nhat dé phan hay
hoan toan vat chat hitu co ciia mau. Cac cde duoge boc giéy bac va dat trén bép dién &
60°C trong 40 gid trong t hit va khudy. Khi chét hitu co bi loai bo hoan toan, dung dich
trd nén trong va c6 mau vang nhat 1 qua trinh phan hity hiru co duoc coi 13 hoan tat.

Tdch chiét vi nhwa: Thém dung dich ZnCl> (d = 1,6 g/mL) vao hdn hop mau, khudy
déu, sau do tiép tuc thém dung dich ZnCl, vao coe dé dé dang phan tach dugc vi nhya
1én bé mit cia dung dich mau, va dé léng trong luc dua trén sy chénh léch vé mat do
nham tach ti trong cac khoang vat ndng hon vi nhya ton tai. Vi nhyua ndi 1én bé mat dung
dich, khoang chat va kim loai chim xudng day hdn hop. Tiép theo, vi nhua duoc ra khoi
hén hop cac vat chat. Dung dich dugc loc bang bom chan khong qua cac gidy loc. Céc
mau da loc dugc dat vao dia petri thily tinh c6 dan nhan va sdy kho dé tiép tuc xac dinh

vi nhua.
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C. Phuwong phap dinh lugng va dinh tinh vi nhua
* Xdc dinh s6 lwong va khéi lwong vi nhua trong miu

Hé thdng loc chan khong Nalgene két hop v6i mang loc Milipore c6 dudng kinh 47
mm, kich thuéc 16 0,45 um va 6 ludi 3,1 x 3,1 mm dugc str dung dé tach vi nhya khoi dung
dich. Thyc hién nhe nhang léy bd loc ra va boc trong ti giéy nhom (bd loc da duogc can
trudc khi khong chira vi nhua (A mg)), siy kho trong khoang tir 18 gio dén 24 gid va can
chinh xac dén 0,1 mg (B). Khdi luong vi nhua trong mau 13 hiéu sé B trir di A. Nhan dang
truc quang dugce thyc hién dé xac dinh sb luong, vi nhya sau khi séy kho chtra trén bo loc
duoc ding nhip gip va dém thi cong trong timg dia petri. Dung cy hd tro ding trong nghién
ctru 1 kinh hién vi Leica Stereoscope S6D (d phong dai 0,5X — 80X) két hop véi may anh
HD chup lai cac hinh &nh thich hop.

Cong viéc xac dinh khéi luong hay ) luong vi nhya nhim tinh toan duoc mat do hién
dién cua chung (sé luong vi nhya/m? nuée hoic khdi luong mg/m?® nuée), tir 46 danh gia
dugc sy hién dién ctua chiing trong moéi truong nude, xac dinh dugc mat do cua ching khi
chuyén tiép tai cac vi tri tir khu vue thua dan dén noi c6 dan cu dong duc, phan tich dir li¢u

théng ké ra dugc dién bién mat do hién dién cua chung.
* Xdc dinh kich cé va hinh dang

- Xdc dinh kich cé: Nghién ctru da sir dung cac sang duong kinh 300 mm béng lam béng
inox 304, bao gdm 4 kich ¢& mit luéi ray khac nhau theo trinh tw dé phan loai vi nhwa theo
kich ¢&: 4 mm, 3 mm, 2 mm, va 1 mm. Ddi tuong vi nhya voi kich thudce tir Imm dén 5mm

dugc lua chon trong nghién ctru dugc phan loai kich c& vi nhya theo nguyén tac:

i/ Size 1 1a tit ca vi nhya tir 4 mm dén 5 mm (dung sang c6 kich thuéc 16 rdy 4mm?);

ii/ Size 2 1a tir 3 mm dén 4 mm (dung sang c6 kich thudc 16 rdy 3mm?);

iii/ Size 3 13 tir 2 mm dén 3 mm (dung sang c6 kich thudc 16 riy 2mm?);

iv/ Size 4 14 tir | mm dén 2 mm (dung sang c6 kich thudc 16 riy Imm?).

Pbi v6i vi nhua dang soi, su phan loai vé kich thudc dugce nghién ctru tinh theo chiéu
dai cua chung.

v Xidc dinh hinh dang vi nhua

Trong nghién clru ndy, vi nhya dugc phan loai theo ba dang chinh: s¢i, hat va manh.
Cu thé:

- Dang soi: La céc sgi vi nhua ¢6 chi€u dai vuot trdi hon dang ké so véi duong kinh.

- Dang manh: Gém c4c manh nhé c¢6 hinh dang khong c¢6 dinh, ¢ thé 1 cac manh v& tir
nhua 16n hon.
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- Dang hat: Bao gém cac hat nhya c6 hinh dang tron hoac gﬁn tron, voi bé mit co thé
nhan hodc goc canh.

- Nhoém khac: Cac mau khong thude mét trong ba dang trén s& dugc xép vao nhém hinh
dang khong xac dinh.

Qua trinh nhan dang hinh dang va kich thudc vi nhya dugce thuc hién béng phuong
phap truc quan, sir dung kinh hién vi Leica Stereoscope S6D (d6 phong dai 0,5x - 80x) két
hop véi may anh HD dé ghi lai hinh anh chi tiét. Vi nhya sau khi sdy kho trén bo loc duoc
thu thap va phan loai thi cong bang nhip, sau d6 duoc dém trong timg dia petri.

Viéc xéc dinh hinh dang va kich thudc vi nhya gitip danh gid mat do cling nhu sy phan
b6 cta ching tai cac diém ldy mau theo thoi gian va khong gian. Ngoai ra, nghién ctu ciing
c6 thé lién két hinh dang vi nhwa véi ngudn gdc phat sinh, ching han:

Vi nhya dang soi: Co thé xuét phat tir ludi danh c4, day cau, vai soi téng hop, tai
dung gao, khiu trang y té...

Vi nhya dang hat: C6 thé dén tr hat nhua trang tri, nhya ctig bi v, Xép nhdi bong...

Vi nhya dang manh: Cé thé hinh thanh do su phan ra cua céc tam nhuya 16n nhu 4o

mua, khan trai ban nhua, tai nilon...
Viéc phan tich hinh dang vi nhira khong chi gitip xac dinh ngudn gbc ma con hd tro
Iwa chon cac phuong phap xtr Iy phu hop, nhu loc, ling hay tuyén ndi dé loai bo vi nhua khoi
moi truong nudc.
v Xdc dinh mau sdc vi nhwa
Mau sic cua vi nhira duoc nhan dang théng qua quan sat trie quan duéi kinh hién vi
Leica-Stereoscope S6D (d6 phong dai 80X), két hop v6i may anh HD dé ghi lai hinh anh chi
tiét. Sau d6, cac mau duoc phan loai theo mau sic va do dac bang phan mém Imagel.
Phan tich mau sac gitp nhan dién phan nao ngudn phat sinh vi nhya. Vi du:
- Vi nhya trong sudt: C6 thé bat ngudn tir tti nilon dung thuc pham, bao bi dong
goi...
- Vinhua trang: Thuong xuat phat tir hop dung thuc pham, thung xop giit nhiét...
- Vi nhya mau xanh, d0, den: C6 thé lién quan dén ndp chai, éng hat nhya, 16p
Xe...
Nghién ctru vé mau sic vi nhua giup lam rd hon mdi lién hé gitta cac ngudn phat thai
va dic diém cua vi nhya trong moi trudng, tir d6 dé xuét giai phap kiém soat va xir Iy phu
hop.
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d. Phuwong phap dinh danh vi nhya

Cho dén nay, k¥ thuat quang phd phd bién cho viéc phan tich cac ching loai nhya
1a quang pho hong ngoai Fourier bién d6i theo phuong phap suy giam toan phan (ATR-
FTIR), day ciing 13 k¥ thuat chinh sir dung dé dinh danh vi nhua trong ndi dung luan an.
Anh sang héng ngoai di xuyén qua vat liéu nhya va ndng lugng duogc héip thu béi mau, va
anh sang duoc phan xa trd lai tao ra mot quang phd. Déi voi cac miu nhoé hon Imm, phu
kién ATR c6 thé cung cap kha ning xem

Guwong trang vang

va phong dai.

Cong tac dinh danh cho vi nhya trong Chiim tia phin tich ﬁ
tién hanh phan tich bang k¥ thuat quang pho Chineich o
hong ngoai bién doi Fourier (ATR-FTIR).  Neuén sing két hep AR

Khi ti€p xtc véi buc xa hong ngoai, cac vi

Chiim tia -

nhya hap thy blic xa ¢ cac budc song rat cu
ket hop Guwong dong

thé. CAu truc truc quang cta thiét bi phan
tich quang phd hong ngoai bién dbi Fourier Vit miu
(FTIR) dung dé phan tich x4c dinh ching
loai polyme vi nhwa trong cac miu nudc
duoc thé hién trong Hinh 2.9.

Viéc thu thap va phan tich dir liéu Hinh 2. 9. CAu tric may FTIR
dinh danh dugc nghién ctru st dung cong
cu quang phd hong ngoai tr déng thong qua viée str dung mdt kinh hién vi dugc trang bi
phu kién chyup anh ATR va phin mém phan tich cac phd peak cua cic loai polymer nhya,
cu thé 1a kinh hién vi hinh anh FTIR Nicolet™ iN10 MX nhu Hinh 2.10, cung cip muc

do tu dong hoa hitu ich nay.

Hinh 2. 10. Kinh hién vi hinh anh FTIR Nicolet iN10 MX v&i céc phu kién ATR.
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Sw cdi tién ciia phwong phdp phin tich xdc dinh vi nhwa trong cdc méu
nwoc dwoc ludn an dwa ra so voi phwong phdp phdn tich xdc dinh vi nhwa trong

cdc mdu nuwoc bién cuia NOAA co nhirng diém noi bdt sau:

i/ Cai tién trong giai doan xtr Iy mau — loai bo chit hitu co: NOAA st dung chu
yéu H20: 30% dé phan huy cht hiru co ¢ nhiét do thap (tir 60°C dén 75°C), nham
tranh 1am thay d6i cau tric vi nhua. Cai tién: Phuong phap méi két hop H20: 30%
va KOH 10% dé nang cao hiéu qua phan huy chit hiru co ma van giit nguyén hinh
thai vi nhya, giap giam thoi gian xt Iy va ting kha niang phan huy chét hitu co bén.
Két hop trén bép dién & 60°C trong 40 gid trong ti hut va khudy dé kiém soat qua
trinh phan (mg va tranh t6n hai dén vi nhua — day 1a mot diém khac biét so v6i quy
trinh NOAA vbn don gian hon.

ii/ Cai tién trong tach chiét vi nhya: NOAA thuong st dung dung dich NaCl (d =
1,2 g/mL) dé tach trong luc (density separation). Cai tién: Phuong phap nay sir
dung ZnCl: c6 ty trong cao hon (d = 1,6 g/mL) — cho hiéu qua tach vi nhya cao
hon, dac bi¢t vdi cac polymer c6 mat d§ 1on nhu PET, PVC (Vén khong ndi duogc
trong dung dich NaCl). Nho vdy, ting d chinh xac khi thu héi va dinh luong vi

nhya trong mau.

iii/ Cai tién trong dinh lugng va dinh tinh vi nhya: NOAA chu yéu tap trung dinh
tinh béng kinh hién vi va xac dinh s luong vi nhya dya trén dém thu cong. Cai
tién: Phuong phap nay két hop xac dinh khéi luong vi nhira bang phép can vi sai
(A — B), gitip ting dd chinh xac trong udc luong ndng d6 vi nhya trong miu
(mg/m?). Pong thoi st dung kinh hién vi Leica S6D do phéng dai cao (0.5x — 80x)
+ camera HD cho phép phén loai vi nhwra theo hinh dang, kich thudc, mau sic giup

danh gia ngudn gde tét hon.

iv/ Cai tién trong phan loai kich thuéc va hinh dang: NOAA thudng chi phén tich
cac mau sau khi loc qua ludi 0,3—5 mm, nhung it phan loai chi tiét theo c& ludi
nho. Cai tién: Str dung hé thdng 4 rdy inox phan c& tir | mm dén 5 mm gitp phan
loai chi tiét kich thudc vi nhua thanh 4 nhém (size 1 — size 4). Ngoai ra, phan loai
hinh dang cu thé thanh 3 nhém chinh (so1, manh, hat) va 1 nhém phu la khong xac
dinh — chi tiét hon so véi mo ta chung trong NOAA. Lién két hinh dang v&i ngudn
gbc tiém ning, cung cap thong tin hitu ich cho viéc xac dinh nguén 6 nhiém va

thiét ké bién phap can thiép.
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v/ Phuong phéap dinh danh vi nhua cai tién so v6i NOAA: Hién nay, ky thuat pho
bién dé dinh danh ching loai vi nhya 1a quang ph6 hong ngoai bién d6i Fourier
(FTIR), dic biét 1a theo phuwong phap suy giam toan phin (ATR-FTIR). Trong
nghién ctru ndy, ky thuat FTIR duoc cai tién véi viéc két hop kinh hién vi tich hop
hinh anh va phian mém ty dong phan tich phd, nng cao do chinh xac va kha ning
phan tich cac miu vi nhwa c6 kich thuéc nho dudi 1 mm — ddy 1a han ché thuong
gip trong phuong phap NOAA. Cu thé, hé théng kinh hién vi FTIR Nicolet™
iN10 MX duoc str dung, cho phép quan sat truc tiép va phong dai miu vi nhya
trudc khi phan tich phd hap thu, nhd tich hop phu kién ATR va phan mém phan
tich peak pho tu dong.

vi/ Pam bao chét luong va kiém soat chat luong (QA/QC): Trong qua trinh phan
tich vi nhya, cac bién phap QA/QC dugc thyc hién nghiém ngat nham dam bao do
tin cdy cua két qua. Cac budc bao gdbm str dung mau trang (blank sample) dé kiém
soat nhiém ban nén, kiém tra hiéu chuan thiét bi bang mau chuan polymer (PS, PE,
PET...), va ldp lai phén tich trén cing miu dé danh gia do lip lai (repeatability).
Thiét bi FTIR duoc kiém tra va hiéu chuan thuong xuyén theo huéng dan cta nha
san xuat dé dam bao d6 chinh xac phé. Viéc su dung thiét bj FTIR tich hop camera
va phin mém phan tich phd tu dong giup ting d6 chinh xic trong dinh danh

polymer.
2.3.4. Phuong phap danh gia SWOT va thang do Likert S bac

Trong nghién ctru ndy, phuong phiap SWOT duoc ap dung nham phén tich cac yéu tb
noi tai (bao gdbm diém manh va diém yéu) cing cac yéu td bén ngoai c6 thé tac dong nhung
khé kiém soét (co hoi va thach thirc) [131]. Muc tiéu ctia phuong phap nay 1a danh gia kha
nang thu hoi tai nguyén tir chat thai rin, dua trén gdc nhin tir cong dong, chuyén gia va cac

nha khoa hoc trong linh vuc lién quan.

Pé dinh luong két qua danh gia, nghién ctru sir dung thang do Likert 5 bac [132], trong

do cac yéu té dugc sap xép theo mirc do tir thap dén cao nhu sau:

- Piém manh (Strengths): Puoc chdm diém tir 1 (thap nhat) dén 5 (cao nhat).

- Diém yéu (Weaknesses): Yéu t6 c6 anh huong tiéu cuc nhit nhan diém 5 (gia tri Am).
- Co hoi (Opportunities): Kha ning kha thi nhat dugc chdm diém 5, muc thip nhat 1a 1.

- MGdi de doa (Threats): Yéu té gy trd ngai nghiém trong nhat nhan diém 5 (gié tri m).
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Viéc sir dung thang do Likert gitip chuan héa danh gia va so sanh mirc do tac dong cua
timg yéu to trong phan tich SWOT.
2.3.5. Phuwong phap phéan tich dir liéu vi nhua
2.3.5.1. So' @b thyc hién Kién tric thuc hién phén tich dit liéu trong nghién ctru

Tong quan cho phuong phap phan tich dir liéu vi nhya trén 18 vi tri 1dy mau cua 2
con séng Pong Nai va Sai Gon duge thé hién trong so dd kién truc ndi dung phan tich dit
liéu ¢ Hinh 2.11.

NHOM NGHIEN CUU

‘——>i Ay VA phin St i Phén tich bing phan mém SPSS, Excel va

ngon ngir R
Tién xtr ly dir liéu
i il B N
Phan tich K-Cluster

Trwe quan héa béng do thj
O Bua ra du bao ﬁ'r\rc quan héa bang do lhj
’ L v

Kiém tra da cdng tuyén

(Phén tich twong quan da biénJ

Xac dinh phwong trinh hdi quy
Khong

Cé
Phan tich PCA

y

\
/

[ PCA ném 2021

-,
—

PCA nim 2022 ]

i

E’ruc quan héa bang do tha

Hinh 2. 11. So dd kién trac mé hinh xir 1y dit liéu trong nghién ciru

Dt li¢u trong nghién ctru dugc phan tich thong qua vi¢e 1ap trinh hoda céc thuit toan
thong ké bang ngdn ngit R phién ban 4.2.0, két hop voi sy hd trg cia phan mém thong ké
SPSS 25.0 va Microsoft Excel trén nén tang Microsoft Office 2023.

1/ St dung ngdén ngir R

R 12 mot cong cu pho bién trong tinh toan thng ké tmg dung [133-134]. Phién ban
R 4.2.0 dugc st dung trong nghién ctru nay nham phan tich dir liéu, v6i cac goi thu vién
duogc tai tir trang web chinh thirc ctia R (http://cran.r-project.org). Cac thu vién chinh bao

gom:

Packages: psych, ggbiplot
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Cac ham R su dung: pairs.panels(data), princomp(data), summary(pca),
loadings(pca)
Phén tich tuong quan: Ham pairs.panels() thudc thu vién Psych duoc ap dung dé
danh gia méi quan hé giira cac bién.
Phén tich thanh phan chinh (PCA): Str dung cic ham prcomp() va princomp() dé
trich xudt cac thanh phan chinh. Két qua dau ra bao gdom:
v/ Ma trén tai trong (cac vecto riéng theo ting thanh phan chinh)
v' Do léch chuéan ciia cac thanh phan chinh
D6 1éch chuan cua bién, phan anh mirc d6 4nh hudng cua timg yéu to
Cac kha bién

Toa d0, dai dién cho vi tri ciia diém dir liéu trong hé quy chiéu da xac dinh

DN N NN

Phén tich PCA duoc 4p dung dé xir 1y dir liéu vi nhya theo khong gian va

thoi gian, dic biét trong cac truong hop gip van dé vé da cong tuyén.

Phan tich cum K-Means: Dir li€u vi nhua tai cac vi tri léy mau dugc phan cym
theo thoi gian va khong gian nhim nhom céac diém co dic diém twong dong. Trong
nghién ctru ndy, phuong phap K-Means duoc ap dung dé kiém tra mbi lién hé giira cac
yéu td cling nhu xéc thuc két qua tur PCA. S6 luong cum dugc xac dinh dua trén phan
tich hé sb Hopkins. Két qua tir K-Means s€ giup xac dinh céc vi tri c6 dac diém vi nhya

trong dong, hd trg trong viée danh gia tinh nhit quan cta cac phan tich trude do.

ii/ Str dung phan mém SPSS

Phan mém théng ké SPSS phién ban 25.0 duoc st dung dé phan tich twong quan
gitta mat do vi nhwa véi cac yéu t6 thoi gian va mue nude thiy triéu trong hai ndm khao
sat [135].

111/ St dung Microsoft Excel

Microsoft Excel 2016 trén nén tang Microsoft Office 2023 dugc sir dung dé thuc
hién céc phép tinh toan co ban va xtr 1y dir 1iu thd trong nghién ctru.
2.3.5.2. Phuong phap hdi quy phan tich da bién

Trong nghién ciru ndy, cac bién dau vao duoc sit dung dé xay duyng mo hinh hoi
quy, bao g6m cac dic diém hinh thai cia vi nhua (so1, manh, hat va cac dang khac) theo
timg mua va su bién dong cta thiy triéu [136-137]. Phuong trinh hoi quy tong quat duge
biéu dién nhu sau:

¥i = F(X1,X2, ..., Xk) = 00 + w1Xil + 02Xi2 + - + wpXik = WTX] (1)
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Trong d6, Xi la mgt vector dai dién cho quan sat thu i1, bao gém cac gia tri
(X1,X2,...,.Xk)(X1,X2,...,Xk). Ma tran X c6 kich thudc nxk, trong d6 mdi hang tuong
mg voi mot quan sat, con mdi cot biéu thi mot bién. Thanh phan Xi thé hién gia tri ciia
quan sat thir i d6i véi bién thir k. Ma tran X (ky hiéu 1a X) duoc mo rong bang cach thém

mét vector cot 1 & dau. Khi ap dung cho tap dir liéu vé hinh thai vi nhya, ta thu duoc két

qua nhu sau:
1 X11 Xlk

P=rFO0 =} T @
1 an Xnk

Két qua tinh toan phuong trinh hdi quy sé& xay dung, tir 6 c6 thé dy bao duoc xu
thé bién d6i ctia vi nhua theo cac diéu kién quan sat.
2.3.5.3. Phuong phap phéan tich twong quan da bién

Nghién ciru tién hanh phan tich twong quan nham dénh gia mic do lién két giita cac
thong s6 chat luong nudc trong hai mua. Hé sb twong quan (r) 1a mot chi s thong ké
dung dé xac dinh mac do quan h¢ gitra hai bién s6. Gié tri ctia hé sb nay duogc xac dinh
dua trén cong thuce (3) dudi day [138-139]:

r = Zi:l(xi_x}(yi_y) (3)

Z?:]_(xi_f)z Z:‘l:l(yi_}_’)z

Trong do: x va y hai bién s6 tr n mau.

Hé s6 twong quan (r) chi c6 ¥ nghia khi mirc ¥ nghia quan sat nhé hon 0,05 va duoc
dién giai trong cac truong hop sau:
v' Néu hé sb turong quan bang 0 (hodc gin 0), diéu d6 cho thiy hai bién khong co

moi lién hé nao dang keé.

AN

Khi hé sb twong quan dat -1 hodc 1, hai bién c6 mbi quan hé tuy¢t dbi v6i nhau.

<

Néu hé s6 tuong quan mang gié tri am (r < 0), diéu ndy c6 nghia 13 khi bién x ting,
bién y giam, va nguoc lai.

v' Néu hé s6 tuong quan duong (r > 0), diéu d6 thé hién rang khi x ting, y ciling ting
theo.

Viéc tinh toan hé sd tuong quan gitra cac bién dic tinh va mat d6 vi nhua theo
khong gian, thoi gian giup xac dinh méi quan hé giita chiing trong cac diéu kién khac
nhau. Diéu nay hd tro nghién ciu trong viéc danh gid mat do6 va dic diém vi nhua tai
timg thoi diém, chang han nhu khi thuy tridu 1én, thuy triéu xubng, trong miia mua hay

mua kho, hoic tai cic vi tri 1y mau cu thé. Ngoai ra, phan tich twong quan con gitip kiém
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tra hién tugng da cOng tuyén, danh gid do chinh x4dc va dam bio y nghia cua cac budc

phan tich tiép theo trong nghién ctru.
2.3.5.4. Phuong phap phén tich thanh phan chinh

Khi dit liéu ndm trén hodc gan mot khong gian con cua tap dit liéu, nhu trong
truong hop nay 1a hinh thai va mau sic cta vi nhya, phuong phap PCA gitip loai bé céac
dic trung khong quan trong, dong thoi xoay va giam s chiéu dir liéu. Nho dé, viéc phan

tich va quan sat tap dir li¢u vi nhya tr¢ nén tryc quan va hiéu qua hon.

Trong tap dir liéu vé hinh thai va mau sic cta vi nhua, mdi miu dugc biéu dién
dudi dang D chiéu (ddc trung). Ky thuat PCA sé€ tao ra cac véc-to dac trung c6 D chiéu,
huéng theo phuong sai 10n nhat trong toan bd dit liéu. Nguyén tic hinh thanh cac thanh
phan chinh (PC) ¢6 thé hiéu nhu sau:

e Chiéu hé dit liéu ban dau 1én cac PC nay.

e St dung cac PC dé xay dung mot tap dir li€u mdi, trong do cac bién ¢6 su

tuong dong vé hinh thai va mau sic.
Phép bién doi truc giao gitp chuyén doi tap dit liéu tir khong gian nhiéu chiéu sang
khong gian it chiéu hon nhdm tdi wu héa sy bién thién cua dit liéu [140-142]. Hinh 2.12

minh hoa cach dit liéu duoc biéu dién trong khong gian méi thong qua PCA.

4 a
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Hinh 2. 12. Khong gian mo6 phong cua PCA

(a) Khéng gian div liéu goc; (b) Khong gian dir liéu da dwoc diéu chinh.
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Theo tiéu chi Kaiser, cac thanh phan chinh (PC) c6 gia tri riéng 16n hon 1 va tong
phuong sai giai thich dat tir 50% dén 70% s& duoc giir lai [139].

2.3.5.5. Phwong phap phan tich cum Clustering

Phéan tich cym dugc st dung dé nhom céc vi tri léy mau vi nhya theo khong gian va
thoi gian dua trén didc diém chung cta ching. Trong nghién ctru ndy, phuong phap phan
cum K-Mean dugc dp dung nham kiém tra lai mdi lién hé gifra cac bién trong phan tich
tuong quan va PCA lién quan dén vi nhya. S6 lwong cum s& duoc xac dinh dua trén két

qua cua hé s6 Hopkins.

Thudc tinh phan tich cum: i/ Pic tinh twong ddng vi nhua s& duoc phat hién trong
khi thong tin vé chung khong dugc biét trude, van dé xur Iy duogc chay trén bo dir liéu
ngién ctru ngiu nhién tir thuc t&; ii/ Mdi cum 14 tap hop cac vi tri ma c6 twong dong
chung vé cac dic diém vi nhya [142-143]. Két qua phén tich cum Clustering s& gitip cho
nghién ctru dbi chiéu lai két qua luan giai hién trang va hudng bién doi cac dic tinh ddi
tuong nghién ciru, dff)ng thoi s€ chi ra dugc cac vi tri c6 cac dac tinh tuong déng duoc

quy hoach thanh cac cum khi phan tich Clustering.
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Vi nhya trong nuéc song Sai Gon — Pong Nai

Két qua phan tich tai 18 diém lay mau trén song Dong Nai va song Sai Gon cho
théy vi nhua xuét hién & tit ca cac vi tri khao sat. Mat do vi nhua cao hon dang ké tai
nhiing khu vyuc dong dan cu, noi cé khdi lugng réac thai 16n, cling nhu tai cic nga ba song
hodc diém hop luu v6i cac kénh nho chay tir khu dan cu vao hai con séng nay. Cac vi tri
c6 mat do vi nhwra cao nhit bao gdbm SGL4, SGL6, SGL7, SGL8, SGL11, SGL12, DNL2,
DNL3, DNL4 va DNLS, gitp lam sadng té muc ti€u nghién ctru.

Quan sat qua kinh hién vi soi ndi va hién vi dién tir quét cho thay vi nhua c6 nhiéu
hinh dang, mau sic va kich thudc khac nhau, dao dong tir 1 dén 5 mm (Hinh 3.1). Nhiing
hat vi nhya nay tap trung chu yéu tai cac khu vuc réc tich tu khi thay triéu xuéng, chiu
anh huong ctia dong chay hodc gan cac cira xa nude thai tir nha mdy san xuit lién quan

dén nhua.

Phan tich ban dau cho théy vi nhya dang soi chiém ty 1€ cao, voi mat d§ dao dong
tir 228.120 x 1.000 soi vi nhya/m® nuéc dén muc cao nhat 1a 715.124 x 1.000 soi vi
nhya/m? nudc (tai khu vuc ven bd 3—5 m). So véi cac nghién ctu trude day, mat do vi
nhwa tai hai con séng nay cao hon tir 3 dén 5 lan. Sy phan bd vi nhya trong mau nudc
khong dong déu va c6 mdi quan hé véi cac yéu td nhan tao nhu sé luong nha may xir 1y
nuée thai, luong rac thai hang ngdy, mat d6 din cu va muac do phat trién ha ting do thi.
C6 thé thiy, sy gia ting d6 thi hoa va cong nghiép hoa trong luu vuc song cb trong quan

chat ch€ vo1 mire do 6 nhiém vi nhua.

Ban dau, vi nhya cha yéu tdn tai & téng mit nude, sau d6 ¢ thé bi cudn theo dong
chay hodc ling xudng 16p tram tich bun. Dang vi nhya phd bién trong mau nudc song
gém so1 va hat, voi sy da dang vé hinh dang va mau sdc do tac dong tor mang ludi céng
thoat nudc mua va khu vuc dan cu, dac biét trong mua mua.

Nhiing dic diém vé hinh dang va mau sic cua vi nhya dugc ghi nhan 18 rang qua
kinh hién vi Leica-Stereoscope S6D (Hinh 3.1), gop phan cung cip dit liéu quan trong

cho nghién curu.
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dugc phat hi¢n

Hinh 3. 1. Hinh dang va mau sac cta vi nhya trong cac mau nudc dugoc ghi nhan qua

kinh hién vi Leica Stereoscope S6D

Trong nghién ctru ndy, vi nhua dugc phan tich nhdm x4c dinh méi twong quan va du
doan sy thay d6i dic diém theo thoi gian (bao gom chu ky thily triéu trong ngay, su khac

biét gitra mua mua va mua kho) cling nhu khong gian (tai céc vi tri nghién ctu).
3.1.1. Mat do vi nhua

Mat d6 vi nhua duoc théng ké dya trén mau thu thap tir 18 vi tri nghién ciru, voi
tong s6 mau phan tich 1a 432 trong giai doan 2021-2022. Thong tin chi tiét vé két qua
phan tich dugc trinh bay trong Bang 3.1. Hinh 3.2 va Hinh 3.3 minh hoa méat d§ vi nhya
tai cac vi tri khao sat, trong khi Hinh 3.4 va Hinh 3.5 thé hién mdi twong quan cua vi
nhya theo su bién doi thuy triéu va mua trong nam, dugc phan tich béng phﬁn mém
SPSS.
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Hinh 3. 2. Dién bién mat d6 vi nhwa trong cac mau nudc séng Dong Nai, song Sai Gon
nam 2021

a) Mucc mat do trung binh vé vi nhua theo sy bién doi cia thuy triéu; b) Mwr cmdt do
trung binh vé vi nhuwa theo sy thay doi miia trong nam; c¢) Biéu do thong ké tan sudt xudt
hién vi nhua theo su bién déi cia thuy triéu; d) Biéu do théng ké tan suat xudt hién vi

nhiea theo su thay déi miia trong ndm
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c) d)

Hinh 3. 3. Dién bién mat d6 vi nhya trong song Pdng Nai, song Sai Gon nim 2022

a) Murc mat do trung binh vé vi nhua theo su bién doi cia thuy triéu; b) Muirc mat do
trung binh vé vi nhwa theo sy thay doi miia trong nam; c) Biéu do thong ké tan sudt xudt
hién vi nhua theo su bién déi cia thuy triéu; d) Biéu do théng ké tan suat xudt hién vi

nhiea theo su thay déi miia trong nim

Két qua nghién ctru cho thiy vi nhya duoc phat hién tai tat ca cac diém lay méu voi
mat d6 khac nhau va gan nhu xuét hién trong hau hét cac mau thu thap. Nhing khu vuc
thwa dan cu ¢ thuong ngudn, dic biét gan hd Dau Tiéng va hd Tri An, ghi nhin ham
luong vi nhya thap hon dang ké. Trong dot khao sat thang 7 ndm 2021, nhém nghién ctru
d3 tién hanh thu thap 216 mau nudc tai 18 diém doc song Sai Gon va séng Pong Nai, qua

do phat hién téng cong 424.353 hat vi nhya.

Su da dang vi nhya cao nhét duoc ghi nhén tai cac khu vuc dong dan cu nhu Thanh
phd H6 Chi Minh, Binh Duong va Dong Nai, trong khi cac diém & thuong ngudn gan hod
Dau Tiéng va hd Tri An ¢6 néng do thép nhét. Vi nhya xuét hién trong moi dot léy mau,
bét ké vao mua mua hay mua kho. Pang cht y, mat dé vi nhwa thip nhét dugc tim thiy
tai cac diém thuong ngudn cua hai con song (SGL1 va DNLI) ciing nhu khu vuc hop luu
tai ha luu song Sai Gon va song Ddng Nai.

Song Sai Gon chiu anh hudng cua khi hau nhiét doi gié mua voi hai mua 1o rét:
mua mua tir thang 5 dén thang 11 va mua kho tir thang 12 dén thang 4 nam sau. Luu
luong nudc bién dong theo mua, dat dinh vao mua mua va giam xudng mirc thap nhat
vao mua kho. Ha luu song, dic biét tai Thanh phd H6 Chi Minh, thudng bi tac dong bai
triéu cudng, c6 thé gdy ngap lut tai nhitng ving thip triing. Theo Pai Khi twong Thuy
van tinh Binh Duong, muc nudc ha luu song Sai Gon dat dinh tridu cuong trong cac ngay
tr 19-21/9, lam gia tdng nguy co ngap ung cuc bg.

Song Pong Nai ¢6 ngudn goc tir cao nguyén Lam Vién, tinh Lam Pong, ¢ do cao
khoang 1.760m, chay theo huéng déng nam qua cac tinh Lam Pong, Pik Nong, Binh
Phuéc, Pong Nai va Thanh phé H6 Chi Minh truéc khi d6 vao bién Pong. Giéng véi

song Sai Gon, song Pong Nai ciing chiu anh huéng cta khi hau nhiét doi gié mua, dan
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dén sy thay doi dang ké trong luu luong nudc theo mua. Vao mua mua, dong chay gia
tang manh, co thé gay ra tinh trang 1{ lut tai mot s6 khu vuc. Bén canh d6, muc nude
song Pong Nai bién dong theo chu ky thuy tridu, véi dinh tridu thuong xay ra vao khoang
6:00 va 18:00, trong khi murc thdp nhat dugc ghi nhan vao khoang 3:00 va 15:00 trong
ngay.

Luong nudc cua song Sai Gon va song Pong Nai dugce bd sung tir nhiéu ngudn
khac nhau, bao g6m nudc mua, dong chay bé mit, cac phu luu, hd chia, nude ngém va

anh hudng cua thuy triéu. Cac nguon chinh c6 thé ké dén nhu sau:

- Nuéc mua va dong chday bé mat: Ca hai con song chiu tac dong manh tir ché do mua
theo mua. Trong mua mua (tir thang 5 dén thang 11), lugng nudc mua 16n gitp bd

sung nudc cho séng thong qua cac sudi va hé théng kénh rach trong khu vue.

- Céc phy luu va nhanh séng nho: Séng Sai Gon nhan nudc tir cac dong sudi va song
nho nhu song Thi Tinh, sudi Bén Cat, rach Cau Ngang... Trong khi d6, song Pong
Nai duoc bo sung tir song Bé (Binh Phudc, Binh Duong), song La Nga (Lam Dong,

DPdng Nai) va song Vam Co Pong (gian tiép qua cac kénh rach ving ha luu).

- HO chura va thuy dién: Cac hd 16n nhu hd Dau Tiéng (trén song Sai Gon) va ho Tri

An (trén song Ddng Nai) gop phan diéu tiét luu luong nude.

- Nudc ngam va mach nudc ngam: Mot s6 khu vuc c6 sy dong gop tor nudc ngam,

dac biét trong mua kho khi lugng nuéc mua giam.

- Anh huéng cua thay triéu tir bién Pong: Ha luu séng Sai Gon va séng Pong Nai
chiu tac dong cua thuy tridu, giup diéu chinh luu lwong nude trong sdng, nhat 1a

trong mua khé khi ngudn nuée tir thuong ngudn suy giam.

Nho su bo sung tir cic ngudn ndy, dong chay cua hai con séng duge duy tri quanh
nim, du luu luong 6 su thay d6i theo timg mua. Hai con song ndy dong vai trd quan
trong trong viéc cung cip nudc cho sinh hoat, san xuat nong nghiép, cong nghiép, ciing
nhu phyc vu giao thong dudng thity va phat trién kinh té. Tuy nhién, viéc quan 1y va bao
vé nguff)n nudc dang dbi dién vé6i nhiéu thach thire, dic biét 1a van dé 6 nhiém do rac thai

nhua va vi nhua.

Su gia ting manh mé cua mat d§ va sy da dang vi nhya dugc ghi nhan trong qua
trinh dich chuyén tir thugng nguén xudng ha luu. Piéu nay c6 mdi lién hé véi hé thong
céng thoat nudc mua, khi cac khu vuc c6 nhiéu céng thoat thuong c6 mat do vi nhua cao
hon. Bén canh d6, muc d6 vi nhya c6 mdi twong quan chat ché voi su phat trién cua cac
khu cong nghiép, khu dan cu va hé thong giao thong trong khu vuc nghién ciru (Thanh
phd H6 Chi Minh, Thit Dau Mét, Pong Nai...).
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Ngoai ra, nghién ctru ndy ciing chi ra rang mat do dan sb c6 tac dong dang ké dén
néng do vi nhya trong nudc. Chéng han, tai tinh Tay Ninh, v&1 mat do dan cu khoang
1.855 nguoi/km?, mirc do vi nhya trong cac mau nudc thép hon so v&1 Thanh phé HO Chi
Minh — noi ¢6 mat d6 dan sé 1én dén 4.375 ngudi/km?, véi sé lwong vi nhua dat 729.502
hat/m*. MJ&i quan hé nay c6 thé bi anh hudng boi cic yéu té dia phuong, thoi quen sinh

hoat, cling nhu mtrc d phat trién kinh té - xa hoi cua tung khu vyec.



Bang 3. 1. Mat do vé sb lugng cua vi nhya
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Nam 2021 Nam 2022
Thiy triéu Miia Thity triéu Miia
Triéu lén | Triéu xudéng | Mua khé | Muamwa | Triéulén | Triéu xuéng | Mua khé | Mua mua
(Vi (Vi nhwa/m®) | (Vi (Vi (Vi (Vi (Vi (Vi
nhua/m?) nhua/m*®) | nhwa/m®) | nhwa/m?®) | nhwa/m®) nhya/m’) | nhua/m?)
Mat do vi nhua
T © 1 195.604 236.552 215.652 216.503 197.788 234911 213.340 219.359
nho nhat
Mat d¢ vi nhya
< 699.370 659.567 713.426 592.114 705.612 726.196 715.032 729.502
cao nhat
Mat d¢ vi nhua | 440.363 481.020 497.030 424.354 482.172 504.657 491.258 495.572
trungbinh | 31651 | 20,767 £34,015 | +23.847 |+36,856 | +36,653  |+36,158 | +35010
Trung vi 460.009 516.356 509.467 459.992 503.076 523.630 501.739 514.561
Do léch chuin | 130.501 122.731 140.249 98.324 151.962 151.124 149.082 144.349




Correlations Correlations
Muakho | TrieuLen | TrieuXuong MuaMua | TrieuLen | TrieuXuong
Muakho Pearson Correlation 1 930 932 MuaMua Pearson Correlation 1 7 707
Sig. (2-tailed) o Sig. (2-tailed)
N 18 18 18 N 18 18 18
TrieuLen Pearson Correlation 930 1 734 TrieuLen Pearson Correlation 717 1 013
Sig. (2-tailed) 000 Sig. (2-tailed) 001 958
N 18 18 18 N 18 18 18
TrieuXuong Pearson Correlation 932 734 1 TrieuXuong  Pearson Correlation 707 013 1
Sig. (2-tailed) 000 001 Sig. (2-tailed) 001 958
N 18 18 18 M 18 18 18
a) = Correlation is Slgn]ﬁcanl atthe 0.01 level (2-Ialled) b] **_ Correlation is significant at the 0.01 level (2-tailed).
Hinh 3. 4. K&t qua tuong quan vi nhya khi tri€u xudng, triéu va theo mua trong nam 2021
a) Mua kho, b) Mua mua
Correlations Correlations
Muakho | TrieuLen | Trieuxuong : MuaMua_| TrieuLen | TrieuXuong
Muakho Pearson Correlation 1 961 966 MuaMua Pearson Correlation 1 933 933
Sig. (2-tailed) oo Sig. (2-talled)
N 18 18 18 N 18 18 18
TrieuLen Pearson Correlation 961 857 TrieuLen Pearson Correlation 933 741
Sig. (2-tailed) 000 C 00 Sig. (2-tailed) 000
N 18 18 18 N 18 18 18
TrieuXuong Pearson Correlation 966 857 1 TrieuXuong Pearson Correlation 933 741
Sig. (2-tailed) .000 000 Sig. (2-tailed) .000 .000
N 18 18 18 N 18 18 18
a) **_Correlation is significant atthe 0.01 level (2-tailed). ** Correlation is significant atthe 0.01 level (2-tailed).

Ddu ** biéu thi rang cdp bién nay c6 moi twong quan tuyén tinh véi do tin cdy lén dén 99% (twong vmg véi mire y nghia 1% = 0,01).
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b)

Hinh 3. 5. Két qua phén tich tuong quan vi nhwa vao liic triéu 1én va tridu xudng theo mua trong nam 2022
a) Mua kho, b) Mua mua

Dau * cho thdy cdp bién ndy cé sw twong quan tuyén tinh véi do tin cdy dat 95% (twong veng véi mike ¥ nghia 5% = 0,05).
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Hinh 3.4 va Hinh 3.5 thé hién két qua phan tich twong quan vi nhya theo mua trong
niam 2021 va 2022, duoc xuat tir phan mém SPSS. Khi xay dyng mé hinh nghién ciru, su
anh hudng va mdi quan hé giita s6 lwong vi nhya trong mua kho va mua mua duoc xem
xét. Két qua kiém dinh t tuong quan Pearson cho thay gia tri Sig (vong tron khoanh mau
d6) giira vi nhwa va cac mua déu nho hon 0,05. Piéu nay dap ung tiéu chi nghién ciru,
trong d6 hé sé Sig (ky hiéu 13 p) nho hon 0,05 va hé sb twong quan cang cao cang tot.
Ngoai ra, gia tri Sig (vong tron khoanh mau xanh duong) ciing nho hon 0,05, cho thiy
hién twong cong tuyén gitra murc vi nhya trong tridu 1én va triéu xubng trong ngay. Pay 1a
mot tinh hudng phd bién trong cac nghién ciru quan sat ngiu nhién hodc qua trinh thu
thap dir li€u, nhu trong nghién ctru nay.

bé khac phuc van dé so liéu ngau nhién tir thuc t€ bi da cong tuyén, nghién clru nay

lwa chon phuong phap loai trir bién bi cong tuyén ra khoi cac két luan.
% Nhan xét:

Nhu duoc hién thi trong Bang 3.1, trong 2 nim duoc khao sat, vao lac thiy triéu 1én
trong ngay, muc do vi nhya dao dong tur 195.604 dén 705.612 vi nhya/m3 va dao dong tur
234.911 dén 726.196 vi nhua/m? vao luc tridu xudng. Diéu nay cho thdy ring muc nude
thuy triéu c6 moi quan h¢ va anh hudéng dén murc d6 cao thép cua vi nhua tai cac vi tri
trén luu vuce séng véi p <0,05 (Hinh 3.4 va Hinh 3.5). Cu thé la:

- Néam 2021: Mua khd: ¢6 sy twong quan theo mua vao lac thuy tridu 1én (Hinh
3.4a). Mua mua: c6 su tuong quan theo mua ca vao lic thuy tridu xudng va 1én
(Hinh 3.4b).

- Nam 2022: Ca mua khod va mua chi ¢ tuong quan v6i myuc nude thuy tridu 1én
(Hinh 3.5a va Hinh 3.5b).

Xu huéng vé mat 1y thuyét khi thay triéu 1én déu c6 ham lwong vi nhwa giam
xubng. Nguyén nhdn can ké dén su pha lodng ctua 1 m? thé tich nudc mit chta vi nhya,
cong thém nita 13 khi muc nudc cao, luu luong nude 16n 1am ting téc d6 dong, vi kich
thuéc nhé va ti trong vi nhya nhé hon nude nén ching dé dang bi troi di, phan tan va lan

tda khip noi.

Duya trén dir li€u thu thap trong hai ndm khao sat, mat do vi nhua dao dong tir
213.340 dén 715.032 vi nhwa/m?® vao mua kho va tir 216.503 dén 729.502 vi nhwa/m? vao
mua mua. Theo nguyén tic pha lodng cia thuy triéu, mat d6 vi nhya vio mua mua
thudng c6 xu huéng giam so voi mua kho. Tuy nhién, phan tich thyuc té lai cho thiy mat
do vi nhya khong giam ma tham chi con cao hon, dac biét 1a trong nam 2022. Diéu nay
cho thiy céc vi tri khdo sat trén song Sai Gon — Pong Nai chiu anh hudng dang ké tir cac

cong trinh do thi trén luu vuc song. Luong nudc mua va dong chay bé mat vao mua mua
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¢6 thé cudn theo mot lugng 16n vi nhya tir moi trudng d6 thi, khu cong nghiép va cac khu

vuc lan can, dua tryc ti€ép vao hé thong song.

Ngoai ra, trong nhitng nim gan déy, dic biét 1a tir nam 2021 dén 2022, sy phat trién
clia cac co s san xudt nho 16 doc hai bén song ciing gop phan lam gia ting luong nudc
thai chtra vi nhya. Cac ngudn thai chinh bao gdm nuéc thai céng nghiép tir cac doanh
nghi¢p hoa chét, san xuét bao bi, tai ché nhua, cung vo1 nudc thai do thi, nong nghi¢p va
nudi tréng thiy san. Nhitng yéu t6 ndy 1am cho sy phan b vi nhya trong nudc song tré
nén phirc tap va lan rong hon. Cac nghién ctru trude ddy ciing da chi ra rang hoat dong
san xuat, thuong mai va cong nghiép 14 nhitng ngudn déng gop chinh gy 6 nhiém vi
nhya trong moi truong nudc mat. Khi xét dén diéu kién dia 1y cua song Sai Gon — Déng
Nai va luong mua trong khu vue, c6 thé thdy rang su gia ting lugng nudc sdong vao muia
mua khong chi bd sung nudc ma con 1am ting mét do vi nhua, dong thoi lam da dang

hinh thai, mau sac va kich thudc cua chung.

Mat dd vi nhya cling c6 su khac biét theo vi tri 1éy mau. Tai thuong nguén hai con
song (SGL1 va DNLI1), mtc d6 vi nhya tuong dbi thip, do tac dong tir hoat dong ctia con
ngudi chua dang ké. Vi nhua tai day chu yéu dén tir su lan truyén qua dong chay luu vuc
hodc cac hoat dong dia phuong nhé 18, diéu nay cling dugc xac nhan trong cac nghién
ctru khoa hoc trude d6 [144-145]. O khu vuc hop luu cudi cac nhanh song (SGL13), mét
d6 vi nhwa ciing thap hon so véi cac vi tri khac. Diéu nay c6 thé 1a do sy pha lodng khi
nuée séng Sai Gon hop luu véi cac nhanh séng nhé nhu Kénh Té, rach Bén Nghé, rach
Ca Tré... va cudi cung hdi tu voi song Déng Nai tai khu vuc Soai Rap. Vi d6 rong va do
sau 16n hon, qué trinh pha loang tu nhién tai diém hop luu lam giam mat d vi nhya trén
mdi mét khdi nudc.

Nhin chung, khi thay triéu 1én trong ngay va vao mua mua (néu khong tinh dén
lwong nudc mua tréi rira bé mit), mat d6 vi nhya trung binh c¢6 xu huéng giam do tac
dong pha lodng. Su bién dong mat d6 vi nhwa trong khu vuc nghién ctru phan 4nh méi

lién hé chat ché gitta mtc d6 6 nhiém vi nhya voi sy thay ddi thé tich nuée song [146].
3.1.2. Hinh thai vi nhua

Két qua thu thap vi nhua tir tit ca cac vi tri 1dy mau cho thay chii yéu c6 ba hinh thai
chinh: sgi, manh va hat, trong khi cac dang con lai dugc nhom vao danh muc "dang
khac". Su phong phu vé hinh thai vi nhua phan anh su da dang trong ngudn gbc phat sinh
ctia chiing [147]. Ty 1é phan b cua cac loai vi nhua tai cac khu vuc khao sat dugc minh

hoa trong Hinh 3.6, con s6 liéu théng ké mo ta chi tiét duoc trinh bay trong Bang 3.2.
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Hinh 3. 6. Ti 1€ % hinh dang vi nhya trong nam 2021-2022 tai cac vi tri khao sat
a) Ti 1¢ phdn b hinh dang vi nhwa trong niam 2021; b) Ti 1¢é phdn bé hinh dang vi

nhya trong nam 2022

Bang 3. 2. Sy phan b theo mua cac hinh dang cta vi nhya trung binh trong ndm 2021 —

2022 tai cac vi tri ldy mau nudc séng Sai Gon — Dong Nai

NAM 2021
Mua kho Mua mua
ia tri Dan
Glatri | o Minh | Hat ME | s Manh | Hat Dang khic
khac
(Vi (Vi (Vi (Vi (Vi Vi Vi Vi
nhya/m®) | nhwa/m®) | nhya/m®) | nhya/m®) | nhwa/m®) | nhya/m®) | nhwya/m®) | nhya/m?)
Nho nhét | 171.066 11.939 10.738 13.279 22.112 7.532 22.112 164.543
Lén nhédt | 576.707 71.495 50.148 117.670 69.707 29.545 69.707 425.126
Trung
binh 387.496 44.541 27.231 37.762 39.269 19.961 39.269 325.856
in
Trung vi | 393.327 46.986 24.579 32.569 36.739 20.869 36.739 351.376
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Do léch
. 115.631 | 16.394 10.533 24.035 11.528 5.970 11.528 75.730
chuan
NAM 2022
Mua kho Mua mua
i i Dan
Glatri | o Manh Hat o Soi Minh Hat Dang khic
khac
(Vi (Vi (Vi (Vi (Vi (Vi (Vi (Vi

nhya/m®) | nhya/m®) | nhya/m®) | nhya/m®) | nhwa/m®) | nhya/m®) | nhwa/m®) | nhya/m?)

Nho nhat | 185.483 12.447 7.658 7.753 170.621 11.567 8.585 20.882

Lén nhat | 561.563 82.925 42.374 87.266 587.850 59.083 31.923 91.395

Trung
binh

381.998 41.773 23.254 44.233 396.274 34.335 21.114 43.848

Trung vi | 405.298 35.762 23.162 41.158 406.117 33.242 22.171 31.406

b6 1éch

. 116.057 19.484 9.262 22.192 114.699 13.072 7.305 21.804
chuan

Hinh 3.6a va Hinh 3.6b cho thiy vi nhua dang soi chiém ty 1¢ cao nhét trong tt ca
cdc mua cua hai ndm khéo sat, lan lugt dat 79,17% va 79,23%, duogc trinh bay chi tiét
trong Bang 3.2. Vi nhua dang soi c6 ngudn gde tir nhidu yéu t6 khac nhau, bao gdm qua
trinh giit gifi quan 4o, su phan ri cla cic san phdm nhya trong qua trinh st dung, ciing

nhu chét thai nhua phat sinh tir cic hoat dong san xuét cong nghiép.

Mot trong nhitng nguyén nhan c6 thé dan dén su gia ting dang ké cua vi nhya dang
so1 1a viéc str dung rong rai cac san phém nhya dung mot lan, dic biét 1a khau trang y té
va cac loai nhua dé phan ra do tac dong co hoc. Cac vat dung nhu thung Xép dung da, hat
nhua xdp trong ghé ludi, hay soi bong gon nhan tao déu c6 kha ning tao ra vi nhua trong
thoi gian ngan. Pac biét, dai dich Covid-19 da gop phan lam gia ting dang ké luong vi
nhya trong moi trudng vao cac nam 2021 va 2022, véi vi nhua dang soi xuét hién phé

bién hon ca.

Ngoai ra, vi nhua dang soi c6 thé duoc giai phong tir cac san pham nhua 16n nhu
bao dung gao, khau trang y té va nhiéu loai bao bi nhya khac. Nhitng vat liéu nay dé bi
tac dong boi gid, dong nude, nhiét d§ va sy bao mon tir cac vat thé ran nhu da, soi hoac
cong trinh xay dyng trong qua trinh di chuyén, dan dén phan rd thanh cic vi nhua nho

hon. Co ché nay da duoc dé cap trong nhiéu nghién ctru khoa hoc vé vi nhya [148].
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Két qua phan tich twong quan va sy thay doi cta cic hinh thai vi nhya theo mua
trong nam duoc thé hién thong qua phan mém SPSS, véi dit liéu cu thé trong Hinh 3.7
(ndm 2021) va Hinh 3.8 (ndm 2022).
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Correlations Correlations
Muakho | MPs_Soi | MPs_Manh | MPs_Hat | MPs_Khac MuaMua | MPs_Soi | MPs_Manh | MPs_Hat | MPs_Khac
Muakho Pearson Correlation 1 970 ~770 602 I MuaMua Pearson Correlation 1 855 709 855 982
Sig. (2-tailed) 165 Sig. (2-tailed) 000
N 18 18 18 18 18 N 18 18 18 18 18
MPs_Sol Pearson Correlation 970 1 877 504 125 MPs_Soi Pearson Correlation 855 1 746
sig. (2-talled) 000 D D 620 Sig. (2-tailed) 000 .000
N 18 18 18 18 18 N 18 18 18
MPs_Manh  Pearson Correlation 770 677 1 518 324 MPs_Manh  Pearson Correlation 709 757 B11
Sig. (2-tailed) 000 002 @ 189 Sig. (2-tailed) 001 .000 007
N 18 18 18 18 18 N 18 18 18
MPs_Hat  Pearson Correlation 692 5047 518 1 392 MPs_Hat  Pearson Correlation 855 1.000 746
Sig, (2-tailed) 001 009 028 108 Sig. (2-tailed) 000 .000 .000
N 18 18 18 18 18 N 18 18 18
MPs_Khac  Pearson Correlation 342 125 324 392 1 MPs_Khac  Pearson Correlation 982 746 611 746 1
Sig. (2-tailed) 165 620 189 108 Sig. (2-tailed) 000 .000 .007 .000
N 18 18 18 18 18 N 18 18 18 18 18
**_Correlation is significant at the 0.01 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant atthe 0.05 level (2-tailed). b}
da
Hinh 3. 7. K&t qua tuong quan cac hinh thai vi nhya v41 mua trong nam 2021
Correlations Correlations
Muakho | MPs_Sol | MPs_Manh | MPs_Hat | MPs_Khac MuaMua_| MPs_Soi | MPs_Manh | MPs_Hat | MPs_khac
Muakho Pearson Correlation 1 968 617 902 735 MuaMua Pearson Correlation 1 985 768 891 680
Sig. (2-ailed) 001 Sig. (2-tailed) 000 002
N 18 18 18 18 N 18 18 18 18 18
MPs_Soi  Pearson Correlation 968" 1 427 572 MPs_Soi  Pearson Correlation 985 1 705 820 563
Sig. (2-tailed) 000 077 013 Sig. (2-tailed) 000 C oD C o) 015
N 18 18 18 18 N 18 18 18 18
MPs_Manh Pearson Correlation 617 427 1 817 693 MPs_Manh  Pearson Correlation 768 705 493
Sig. (2-tailed) 006 077 Coog) 001 Sig. (2-ailed) 000 001 038
N 18 18 18 18 18 N 18 18 18 8 18
MPs_Hat Pearson Correlation 902 786 817 1 817 MPs_Hat Pearson Correlation 891 820 844 1 740
Sig. (2-tailed) 000 000 .000 000 Sig. (2-tailed) 000 000 000 000
N 18 18 18 18 18 N 18 18 18 18 18
MPs_Khac  Pearson Correlation 735 572 693 817 1 MPs_Khac  Pearson Correlation 680 563 493 7407 1
Sig. (2-tailed) 001 013 001 000 Sig. (2-tailed) 002 015 038 000
N 18 18 18 18 18 N 18 18 18 18 18
*_Correlation is significant at the 0.01 level (2-tailed). **_Correlation is significant atthe 0.01 level (2-tailed).
a) « comslationis significant at the 0.05 level (2-tailed).

b) . Correlation is significant at the 0.05 level (2-tailed).

Hinh 3. 8. Két qua twong quan céc hinh thai vi nhya v6i mua trong nam 2022
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Trén thuc té, loai san phém nhya phuc vy nhu cau con nguoi két xuét thanh dang
soi vi nhya nhiéu hon dang ké so v6i céac dang vi nhya khac trong ca hai mua voi p <0,05
va bo qua cac dang khac cua vi nhya do van dé da cong tuyén voi cac gia tri sig duoc
khoanh mau xanh duong (Hinh 3.7 va Hinh 3.8); Hay noi cach khéc, vi nhya dang so1 co
su tuong quan theo mua kha rd réch trong cd 2 nam 2021 va 2022. Muc trung binh mét
dd cua cac vi nhya dang manh trong mua mua cao hon mua khdé mdgt chut (Bang 3.2), c6
thé do nhu ciu str dung va san xudt con ngudi vé loai san pham nhua két xuat thanh vi
nhya dang manh trong mua mua tang cao hon (4o di mua, tAm nhua che chin mua gio,...
cac san pham nay phan 16n tao thanh vi nhya dang tdm trong méi truong phu hop). Ciing
can luu y réng, so vO1 mat do vi nhua dang hat dugc tim théy trong moi truong bién, ctra
song [90] di duoc cong bd thi mat d6 vi nhua dang hat ¢6 khuynh huéng cao gip nhiéu
lan, dic biét tai cac khu vue dan cu dong dac. Cac vi nhya dang hat tir cac dang chét thai
nhua lién két yéu dé bi tac dong phan rd thanh vi nhua trong thoi gian ngan nhu thing
Xép nhua tre"lng, cac hop dung thuc phém, hat nhya trang tri, cdc hat nhya nhiéu mau
sdc... Diéu ndy co thé cho thiy cac con song tiép nhan ngudn vi nhya tir 2 bén luu vuc,
tir hoat dong dan sinh vao trong 2 con song nay 1 rat 16n. Cac loai chit thai nhu cac
thung xép dung da, cac hat nhya trang tri, cac hat xép tao san phém thiét ké nhu ghé luoi,
qua tang.... khong can sy anh hudng cac yéu t6 moi trudng trong mot thoi gian dai, doi
khi chi can ngoai lyc vira phai tdc dong, cac h¢ keo lién két bi pha v& thi vi nhya dang hat

s€ phat tan manh mé dudi sy di chuyén cua dong nudec.

Ty 1€ céc hinh dang vi nhya c6 sy khac biét gitra cac vi tri léy mau. bé phan tich su
phan b khéng gian cua cac hinh thai vi nhwa, phuwong phap phan tich thanh phan chinh
(PCA) duogc ap dung, dua trén bdn loai hinh dang chinh: soi, manh, hat va dang khéc.
Khi gia tri P-Value < 0,05, két qua cho thiy su khac biét giita cac nhém hinh thai vi nhwa

c6 ¥ nghia thong ké véi mic do tin cay trén 95%.

Ngoai ra, dé dam bao tinh chinh x4c cta phan tich PCA, cac bién hinh thai vi nhua
can dam bao tinh doc 1ap, tirc 1a khong c¢6 méi twong quan cao hodc chi & muc thip. Néu
hé s tuong quan giita cac bién vuot qua 0,5 (r > 0,5), dugc thé hién qua ma tran hiép
phuong sai, thi phan tich PCA c6 thé khong phu hop va két qua thu dugc sé khong dat

hi€éu qua mong mudn.

Két qua phan tich twong quan giita cac bién hinh thai vi nhya va PCA trong hai nim
2021 va 2022 dugc thé hién trong Hinh 3.9 va Hinh 3.10.
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d)

Correlation matrix

DangSoi DangManh DangHat DangKhac

DangSoi 1.00 0.63 0.44 0.08
DangManh 0.63 1.00 0.47 0.39
DangHat 0.44 0.47 1.00 0.47
DangKhac 0.08 0.39 0.47 1.00
Sample Size
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4 - @ Triéu lén vao mua
= Triéu xudng v3
» Triéu lén yva

PC1(56.6%)

e)
Hinh 3. 9. Két qua phan tich PCA ddi v6i hinh dang vi nhua trong mua kho nam 2021
a) Két qua phan tich thanh phan chinh (PCA) tie phan mém R, b) Biéu dién hé sé twong quan va gid tri P-Value ciia cdc logi hinh thdi vi
nhiea dwege phan tich bang R, c¢) Biéu do swon doc xdc dinh cdc thanh phan chinh quan trong trong tdp div liéu, d) Biéu dé thé hién moi
twong quan giika cdac bién két hop véi biéu do tan suat (Histogram), e) Biéu dé triwc quan héa két qua phan tich PCA.



71

% Nhin xét két qua PCA vé hinh thdi vi nhuea tai 18 vi tri ldy méu trong nam 2021:

Ba thanh phan chinh dau tién dap tng tiéu chi giai thich phuong sai trén 10%, véi
PCI1 (56,6%), PC2 (23,8%) va PC3 (12,7%), nhu minh hoa trong Hinh 3.9a va Hinh 3.9c¢.
Trong nghién ctru nay, hai thanh phan chinh dau tién, PC1 va PC2, duogc lya chon dé xay
dung phuong trinh hdi quy, vi chiing di mé ta duoc 80,5% tong phuong sai cia dit liéu.
Cac vector mau xanh dai dién cho mdi lién hé gifra hinh thai vi nhya va cac thanh phén
chinh duoc chon, véi d6 dai vector phan anh mirc d6 twong quan gitta cac bién gdc va
PC.

Phén tich ma tran xoay (Hinh 3.9a), biéu dd twong quan gitta cac hinh thai vi nhua
(Hinh 3.9d) va gia tri P-Value (Hinh 3.9b) cho thiy:

i) Hinh thai dang soi va dang khac c6 mdi twong quan rat thip (r = 0,08), trong khi
cip dang manh-hat c6 twong quan yéu (r = 0,47) nhung van dat mic ¥ nghia théng ké véi
P-Value < 0,05.

1) Biéu dd Hinh 3.9a cho théy dang manh va dang hat c6 mdi lién hé chit chd véi
PC1 hon so voi dang soi va dang khac, tuy nhién, cac hinh thai nay lai c6 twong quan cao
hon va1 PC2. Trong khi do, cdp dang s¢i - dang khac trong Hinh 3.9b khong dat y nghia
thong ké (P-Value = 0,48).

Két qua phan tich thanh phan chinh va ham hdi quy cta cac hinh thai vi nhua dugc

xac dinh nhu sau:
PC1 = 0,49 x Dang sg¢i + 0,56 x Dang manh + 0,53 x Dang hat (4)
PC2 = 0,75 x Dang khac (5)

Hinh thai vi nhua tai 18 vi tri khao sat trén song Dong Nai va song Sai Gon (tong
cong 432 mau) cha yéu duoc giai thich boi thanh phan chinh dau tién, PC1. Diéu nay c6
nghia 14 trong ca hai mua, bao gdm cé giai doan thiy tridu 1én va xudng, ca ba hinh thai

vi nhua déu duoc phat hién.

Dir liéu duoc truc quan héa trong Hinh 3.9¢ giup dé dang quan sat su phan bd cia
vi nhya. Cuy thé, khi triéu 1én (mua kho) va trong cé hai giai doan triéu 1én - triéu xudng
(mua mua), cac hinh thai vi nhya chiu tic dong chu yéu tir PC1, véi cac cum elip mau
tim, xanh 14 va xanh duong. Trong khi d6, vi nhya c¢6 hinh thai khac vao mua kho, khi

triéu xudng, lai bi anh huéng béi PC2 (cum elip mau do).

Ngoai ra, két qua PCA ciing chi ra rang mat do vi nhua dang hat, manh va sgi trong
nudc song Pong Nai va song Sai Gon ¢ cd hai mua déu cao, vuot troi so voi mdt so
nghién ctu trudce day, chang han nhu nghién ctru cua Lahens (2018). Mat dd vi nhya cua

ba hinh thai ndy c6 xu huéng gia ting do tic dong tir cac ngudn phat sinh trong luu vuc
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song. Do d6, ddc diém hinh thai cta vi nhua c6 thé 1a yéu té quan trong trong viéc truy

vét nguon goc 6 nhiém va xay dung cac bién phap kiém soat phat thai vi nhua.

Phén tich PCA cho nam 2022 dugc trinh bay chi tiét trong Hinh 3.10.
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Correlation matrix
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PC1(65.2%)

e)
Hinh 3. 10. Két qua phéan tich PCA d6i véi hinh dang vi nhya trong muia kho nam 2022
a) Két qua phan tich PCA sir dung phan mém R, b) Biéu dién hé sé twong quan va gia tri P-Value ciia cdc hinh thdi vi nhiea tir
két qua phan tich R, ¢) Biéu do swon déc xdc dinh cdac thanh phan chinh trong tdp dit liéu, d) Biéu @6 phdan bé twong quan va
Histogram cua dir liéu, e) Biéu do PCA minh hoa sy phan tach va phan nhom dir liéu
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% Nhin xét danh gid két qud phan tich PCA vé hinh thdi vi nhiwa nim 2022:

Hinh 3.10a va Hinh 3.10c minh hoa ba thanh phan chinh dau tién c6 mic do giai
thich phuong sai trén 10%, bao gdm PC1 (65,2%), PC2 (19,1%) va PC3 (12,3%). Trong
d6, hai thanh phan PC1 va PC2 duoc chon dé tiép tuc phan tich hdi quy, do tong phuong
sai cua chung da giai thich dugc 84,3% tap dir li¢u vi nhya nam 2022. So vd1 nam 2021,
cic vecto biéu dién hinh thai vi nhua dang soi c6 do dai 1on hon, phan anh mirc d¢ 6
nhiém vi nhwa dang soi cao va xu hudng gia ting trong nim 2022. Diéu nay dugc xac
nhan qua kiém dinh théng ké ctia toan bo dit lidu tir 432 mau khao sat, vdi gia tri P-Value
hoan toan nho hon 0,05 (Hinh 3.10b).

Pé xac dinh cac yéu té cau thanh PC1 va PC2, ciing nhu thiét 1ap phuong trinh hoi
quy, nghién ctru di tham khao Hinh 3.10a va Hinh 3.10d, dua ra két qua trich xut vé

hinh thai vi nhuya nhu sau:
PC1 = 0,43 Dang soi + 0,51 Dang manh + 0,46 Dang khac
PC2 = 0,52 Dang hat

Két qua phan tich cho thy hinh thai vi nhya tai 18 vi tri khao sat trén song Dong
Nai va song Sai Gon trong nim 2022 chii yéu chiu sy chi phdi cua thanh phan chinh dau
tién PC1, giai thich 65,2% tong dir liéu. No6i cach khac, trong ca hai mua (mua kho va
mua mua), ciing nhu trong cac giai doan thuy triéu 1én xudng, ba hinh thai vi nhwa chinh

déu duoc phat hién.

Dit lidu duge truc quan hoa trong Hinh 3.10e giup d& dang quan sat su phan bd cia
vi nhya. Trong diéu kién triéu 1én vao mua kho, ciing nhu triéu 1én va triéu xudng vao
mua mua, PC1 c6 anh hudéng manh mé voi gia tri dao dong tir -2 dén 2 don vi (cac cum
elip mau cam, d6 va xam). Trong khi d6, vi nhya c6 hinh dang khac vao thdi diém triéu
xudng trong mua mua bi tac dong bai PC2, gidi thich 19,1% phuong sai dit liéu (cum elip

mau xanh 1a).

Ngoai ra, phan tich PCA con cho thiy mat d6 vi nhua dang soi trong nudc song
Pong Nai va Sai Gon duy tri & muc cao trong ca hai mua. Piéu nay khang dinh rang vi
nhua dang soi 1a loai phd bién nhét, véi mat do gia ting dang ké trong nam 2022 so véi
nam 2021. Vi vay, can dic biét quan tim dén cac ngudn thai ¢ kha nang phat sinh vi
nhua dang soi, chéng han nhu so1 téng hop tir khau trang y té, day cudc cau ca, ludi danh
bét thily san va tai nilon, nham dwa ra cac bién phap kiém soat va quan Iy phu hop.

Pé cing cb thém nhitng két ludn trén, nghién ctru di tién hanh phan tich dic diém
hinh thai tai 18 vi tri khao sat (tong cong 432 mau), nham ddi chiéu va kiém chimg tinh

chinh x4c cua cac két qua thu dugc. Phuong phap phan tich cum K-Mean duoc ap dung



dé danh gia moi twong quan va ki€ém tra lai két qua PCA vé€ vi nhya. Viéc xac dinh so
lugng cum can trich xuat dua trén h¢ s6 Hopkins, vdi cac vi tri lay mau cu thé trén song

Déng Nai va song Sai Gon dugc trinh bay trong Bang 3.3. Phan tich cum dya trén mat dg
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hinh thai vi nhya trong hai nam 2021 va 2022 dugc minh hoa trong Hinh 3.11.

Bang 3. 3. Ki hiéu vi tri 1y miu trong phén tich cum Cluster

STT | Ky hi¢u | Ky hiéu vi tri ldy miu vao | Ky hi¢u vi tri ldy miu vao
vi tri ldy | mua kho mua mua
maiu Triéu Ién Triéu xuong | Triéu Ién Triéu xuong
1 SGL1 1 19 37 55
P SGL2 2 20 38 56
3 SGL3 3 21 39 57
4 SGL4 4 22 40 58
5 SGL5 5 23 41 59
6 SGL6 6 24 42 60
7 SGL7 7 25 43 61
8 SGLS8 8 26 44 62
9 SGL9 9 27 45 63
10 | SGL10 |10 28 46 64
11 | SGLI11 |11 29 47 65
12 | SGL12 |12 30 48 66
13 |SGLI3 |13 31 49 67
14 | DNLI 14 32 50 68
15 | DNL2 15 33 51 69
16 | DNL3 16 34 52 70
17 | DNL4 17 35 53 71
18 | DNL5 18 36 54 72
e - ctustr i

b)

0
Dim1 (56.6%)
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Hinh 3. 11. Két qua phan tich K-Mean duya trén hinh thai ciia vi nhya
a) Nhém lién két theo mau sdc (xanh dwong va do) trong nam 2021, b) Biéu do
phadn cum (Cluster Plot) ndm 2021, ¢) Nhém lién két theo mau sdc (xanh dwong
va dé) trong nam 2022, d) Biéu do phdn cum (Cluster Plot) nam 2022.

Véi chi s6 Hopkins dat 0,76 (cho thay dit liéu thich hop dé phan tich cum) va hé s
K-cluster t6i uu 13 2, nghién ctru da phéan chia cac vi tri 1dy miu thanh hai nhém mau
xanh duong va d6 dé d& dang quan sat. Két qua phan tich cho thiy sy khac biét rd rang
trong viéc phan loai cac vi tri 14y mau. Nhom mau xanh duong va dé c6 dic diém tuong
dong vé hinh thai vi nhya, dwgc giai thich boi thanh phan chinh PC1, chiém 56,6%
phuong sai. Cu thé, vi nhua dang manh chiém 56%, dang soi dat 49%, va dang hat chiém
53%. Két qua nay duoc thé hién trong Hinh 3.11b.

Nam 2022, chi sé6 Hopkins ting 1én 0,78 v6i K-cluster toi wu van 1a 2, tiép tuc chia
cac vi tri 14y mAu thanh hai nhom xanh duong va do, phan anh su twong dong vé dic
diém hinh thai. Két qua phan tich tiép tuc cho thiy sy khac biét rd rét trong viéc phén loai
cac diém léy mau. Céc vi tri thudc hai nhom nay cé dic tinh hinh thai vi nhya tuong tu,
duogc giai thich bai PC1 véi 65,2% phuong sai, trong d6 vi nhya dang manh chiém 51%,
dang soi dat 43%, va cac dang khac chiém 46%. Nhitng két qua phan loai nay dugc trinh
bay chi tiét trong Hinh 3.11d.

Phéan tich cum K-Mean da xac nhan su tuong thich véi két qua PCA vé hinh thai vi
nhya. Ca 18 vi tri léy mau déu cho théy vi nhya dang soi xuét hién voi ty 1€ cao, dff)ng

thdi ¢6 xu hudng gia tang tir nam 2021 dén 2022.
3.1.3. Mau sic vi nhua

Céc vi nhya thu thap tir cac vi tri khao sat cac song Sai Gon — Pong Nai duoc phan

loai theo mau sac. Gidi han phan loai mau sac vi nhya trong nghién ctru nady bao gom la
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mau trang, xanh 14, vang, do, xanh duong, xam, trong suot va con lai 1a cac mau khac. S6

liéu thong ké vé mau sic vi dugc trinh bay trong Hinh 3.12 va Bang 3.4.
Két qua twong quan va dién bién mau sac vi nhya theo thily triéu trong ngay bang R
dugc thé hién trong Hinh 3.13 va Hinh 3.14. Két qua phan tich cum céc dic diém mau

sac vi nhua theo vi tri 1dy mau bang R duogc thé hién trong Hinh 3.15.
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Ti1& phan bd mau sic cha MPs trong nim 2022

W Xanh la vang EHo mEXanhdwong mXam Trong sudt

B Mau khac

a) b)

Hinh 3. 12. Ti 1& % vé mau séc cta vi nhua trong nim 2021-2022 tai cac vi tri khao sat
a) Ti I¢ phan béf mau sd’c vi nhya trong nam 2021;
b) Ti l¢ phan bo mau sdc vi nhya trong nam 2022.
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Bang 3. 4. Sy phan b theo mau sic cia vi nhya trong nam 2021 — 2022 tai cac vi tri ldy mau nuéc song Sai Gon — Pdong Nai

NAM 2021

Gia tri Mua kho Mua mua (%)
Tring Xanhla | Vang bé Xanh Xam Trong Mau Tring Xanhla | Vang bo Xanh Xam Trong Mau
duwong suot khac dwong suot khac
(Vi (Vi (Vi (Vi (Vi (Vi (Vi (Vi (Vi (Vi (Vi (Vi (Vi (Vi (Vi (Vi
nhya/m®)| nhwa/m?®)| nhwa/m®)| nhya/m®)| nhua/m?)| nhwa/m?®)| nhwa/m®)| nhya/m| nhwa/m®)| nhya/m3)| nhwa/m?)| nhya/m®) nhwa/m?®)| nhya/m?)| nhwa/m?)| nhwa/m?)
%)

Nho nhét | 33.670 3.005 18.243 50.523 75.018 18.797 5.111 290 34.880 3.666 24.291 44.226 61.811 19.571 6.111 5326

Lon nhét | 129.758 | 37.456 78.642 159.704 | 244.784 | 71.267 36.461 43.132 | 95.836 35.326 67.616 127.875 | 183.089 | 87.540 21.061 44754

Trung 83.756 15.368 48.412 103.492 | 163.230 | 48.761 19.534 14.478 | 69.819 13.361 45.117 89.370 127.574 | 45.222 13.889 20001
binh

Trung vi | 88.417 11.580 47.901 101.245 | 168.862 | 49.076 17.841 12.155 | 73.558 9.663 45.418 94.696 131.664 | 45.321 14.517 18401

Do lech 24.169 11.083 15.421 30.312 43.981 14.477 9.449 10.344 | 1.454 8.643 12.431 20.815 31.183 13.917 4.090 11542
chuan

NAM 2022
Gia tri Mua kho Mua mua (%)
Tring Xanhla | Vang bo Xanh Xam Trong Mau Tring Xanhla | Vang bo Xanh Xam Trong Mau
dwong sudt khac dwong sudt khac
(Vi (\% (\% (\% (Vi (Vi (Vi (Vi (Vi (Vi (Vi (Vi (Vi (Vi (Vi (Vi
nhya/m®)| nhya/m?®)| nhya/m®)| nhwa/m3)| nhwa/m3)| nhwa/m?®)| nhwa/m®)| nhwa/m| nhwa/m?®)| nhwa/m®)| nhwa/m3)| nhwa/m®) nhya/m?®)| nhwa/m®)| nhua/m3)| nhya/m?®)
)

Nhoé nhat | 33.051 2.249 23.269 45.311 68.218 19.710 6.659 1.773 | 35.708 3.865 26.466 47.209 62.641 24.776 6.765 3615

Lon nhat | 126.266 | 39.678 84.956 14.9392 | 224.836 | 84.539 25.960 2420 | 126.799 | 60.326 87.636 153.974 | 218.126 | 91.283 25.062 23251

Trung 82.570 16.040 56.009 104.030 | 153.949 | 54.159 16.017 8.483 83.380 17.518 58.169 103.980 | 151.263 | 56.596 16.354 8311
binh

Trung vi | 88.375 11.963 57.459 109.956 | 164.101 | 57.224 16.337 6.445 | 86.684 11.627 58.684 106.157 | 163.402 | 57.416 16.651 5728

Do léch 25.439 11.202 16.909 31.804 47.247 17.414 5.566 5.806 | 25.295 14.549 17.189 30.786 40.262 17.702 5.440 5918
chuan
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Correlation matrix
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m Triéu xubng v3
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e)

Hinh 3. 13. Két qua phan tich PCA d6i v6i mau sic vi nhya trong mua kho nam 2021
a) Két qua phdn tich PCA thu duoc tir R, b) Biéu dién hé so twong quan cing gia tri P-Value ciia mau sdc vi nhwa theo két qua tir R, ¢) Biéu
do swon doc ding dé xdc dinh cdc thanh phan chinh trong tdp div liéu, d) Biéu do thé hién moi quan hé twong quan va phin bé dir liéu
théng qua Histogram, e) Hinh minh hoa két qud phdn tich PCA.
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Duya trén két qua phan tich PCA, ba thanh phan chinh dau tién lién quan dén
mau sic vi nhya trong nam 2021 da giai thich hon 10% phuong sai, cy thé gom PC1
(61,8%), PC2 (14,8%) va PC3 (11,1%), nhu thé hién trong Hinh 3.13a va Hinh
3.13c. Trong nghién ctru, hai thanh phan chinh dau tién (PC1 va PC2) dugc chon dé
tiép tuc phan tich, vi tong cong ching chiém 76,6% phuong sai cua tap dit liéu vi
nhya. Céac vector mau xanh dai dién cho moi quan h¢ gitra cac bién mau sic vi nhya

vl PC1 va PC2, trong d6 dg dai cua vector phan anh mtc dg tuong quan.

Dua trén két qua phén tich ma trin xoay (Hinh 3.13a), mdi lién hé giira céc
mau sic vi nhya (Hinh 3.13d) va gia tri P-Value (Hinh 3.13b), nghién ctru di tién

hanh trich xuit cac bién mau sic vi nhwa voi cac ham hdi quy thu duoc nhu sau:
PC1 = 0,42 Trang + 0,413 Vang + 0,434 Do + 0,42 Xanh duong + 0,39 Xam (8)
PC2 = 0,68 Xanh 14 + 0,42 Trong sudt + 55,3 Mau khac (9)

Hau hét cac mau sic vi nhua tai cac diém khao sat trén song Sai Gon — Bff)ng
Nai ¢6 lién hé voi thanh phan chinh dau tién (PC1), trong khi vi nhia ¢6 mau xanh
14, trong sudt va cac mau khéc it phd bién lai c6 mbi quan hé v6i thanh phan PC2.
Nhitng mau sic ndy duoc ghi nhan 13 nhom vi nhya chinh thudng gip trong nudc
mat tai khu vuc nghién ctru, xuét hién vao ca hai mua va vao cac thoi diém triéu lén,

triéu xuong.

Biéu d truc quan hoéa dir liéu st dung hai thanh phan chinh (Hinh 3.13¢) thé
hién két qua phan tich PCA vé& mau sic vi nhya trong nam 2021. Tai cac diém lay
mAau, vi nhwa xuit hién vao mua kho (ca khi triéu 1én va triéu xubng) ciing nhu
trong mua mua khi triéu xubng, chiu tac dong chu yéu tir PC1 (cum elip xanh
duong, xanh 14, d0). Trong khi d6, vi nhua trong mua mua khi tridu 1én bi anh

huéng chu yéu boi PC2 (cum elip tim).

Két qua PCA ciing cho thiy luu vuc song Pong Nai va Sai Gon chiu an huong
tir cic vi nhya c6 mau trang, vang, do, xanh duong va xam trong ca hai mua. Pic
biét, vi nhya mau xanh duong xuat hién véi mat do cao, co kha nang bat nguén tur
cac ngudn phat thai trong luu vyc song. Phat hién nay cho thiy viéc phan tich mau
sdc ¢ thé gitip xac dinh ngudn gdc vi nhua va hd trg kiém soat 6 nhiém. Cac san
pham nhua lién quan, chang han nhu nip chai, nhdn méac nhua st dung trong
thuong mai (thuong c6 mau xanh 14), cdn dugc giam sat chit ché dé han ché tac

dong dén moi truong.

Phan tich tuong ty cting da dugc thuc hién cho ndm 2022, véi két qua PCA
dugc trinh bay trong Hinh 3.14.
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Hinh 3. 14. Két qua phan tich PCA d6i véi mau sic vi nhya trong mua kho nam 2022
a) Phan tich PCA cua R
b) Hé s6 twong quan va gid tri P-Value ciia mau sdc vi nhua theo két qua tir R, ¢) Biéu d6 swon déc xdc dinh cdc thanh phan chinh
trong tdp di liéu, d) Biéu do twong quan két hop véi Histogram, e) Biéu do triec quan PCA
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Hai thanh phan chinh PC1 va PC2 lién quan dén méu sac vi nhya trong nim
2022 da giai thich hon 10% phuong sai, trong d6 PC1 chiém 73% va PC2 chiém
15,3%, nhu thé hién trong Hinh 3.14a va Hinh 3.14c. Tong cong, hai thanh phan
nay da mo ta 88,3% phuong sai cta tap dir lidu. Cac vector mau xanh biéu thi méi
lién hé gitra cac bién mau sic vi nhya véi PC1 va PC2, trong d6 do dai vector phan
anh muc do tuong quan. Dya trén phan tich ma tran xoay (Hinh 3.14a), tuong quan
mau sic (Hinh 3.14d) va gia tri P-Value (Hinh 3.14b), cac thanh phan chinh duoc

xac dinh nhu sau:
PC1 = 0,40 Trang + 0,38 Trong sudt
PC2 =0,71 Xanh 14 + 0,13 Vang + 0,25 Xanh duong + 61,9 Mau khac

Hinh 3.14e minh hoa két qua phéan tich PCA vé mau sic vi nhya trong nim
2022. Vi nhya thu thép tai céac diém léy mau vao thoi diém triéu 1én va triéu Xuéng
trong mua kho, ciing nhu triéu 1én trong mua mua, chii yéu chju tac dong cua PC1
v6i gid tri dao dong tir -2 dén 1,8 (cum elip tim, do, xanh dwong). Trong khi d6, vi
nhuya xuét hién trong mua mua khi triéu xué)ng lai chiu anh hudng chinh tir PC2, véi
gia trj PC1 trong khoang -1,8 dén 2,2 (cum elip xanh 13). Ngoai ra, két qua phan
tich ciing chi ra rang luu vuc song Sai Gon va Pong Nai chiju anh huéng tir cac vi

nhya ¢ mau vang, xanh duong, trang va xam trong ca hai mua.

bac bi¢t, ham luong vi nhya mau xanh duong trong nam 2022 c6 xu hudng
gia ting, cho thdy muc d6 anh hudng dang ké tir cic ngudn phat thai trén luu vuc
song. Do d6, can tip trung phéan tich ngudn gdc phat sinh vi nhwa c6 mau sic nay va

dé xuat bién phap ki€m soat 6 nhiém hi¢u qua hon.

Nham xac dinh cac dia diém c6 dic diém mau sac vi nhua tuong dong, nghién
ctru da tién hanh phan tich cum dya trén mau sac trung binh cua vi nhya trong mua
kho va mua mua (Hinh 3.15). C4c vi tri 1y mau dugc ma hoa bang so thir tu va

trinh bay chi tiét trong Bang 3.3.
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Hinh 3. 15. Két qua phan tich Cluster mau sic cta vi nhya trong trong 2 nim 2021 - 2022
a) Phdn cum theo mau sdc (xanh dwong va do) trong nam 2021, b) Biéu do cum (cluster
plot) ciia 18 vi tri khdo sat nam 2021, ¢) Phdn cum theo mau sdc (xanh dwong va do)
trong nam 2022, d) Biéu do cum (cluster plot) cia 18 vi tri khdo sdt nam 2022.

Nghién ctru x4c dinh tong cong bén cum mau co ban gom do, xanh 14, xanh
duong va tim, voi chi s6 Hopkins lan luot 14 0,77 vao nam 2021 va 0,81 vao nam
2022, cho thay dit liéu phu hop dé phan tich cum. Phuong phap K-cluster xac dinh
s6 cum t6i wu 13 bon, do d6 dir liéu duoc phan thanh bén nhém dé quan sat. Phan
nhém mau sic cua cac dia diém ldy mau trong hai nim duoc thé hién trong Hinh
3.15a va Hinh 3.15¢. Céc vi tri thuoc cac nhém mau xanh duong, xanh 14, dé va tim
c6 sy twong dong vé tan suat xuat hién vi nhya c6 mau sic twong tng, duoc gidi
thich boi PC1 trong ca hai nam. Nhiing dic diém mau sic nay duogc chia thanh cac
cum riéng biét, nhu thé hién trong Hinh 3.15b va Hinh 3.15d.
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Két qua phan cum xac nhan tinh chinh x4c cta phéan tich PCA vé mau sic vi
nhua trong giai doan 2021-2022. Tat ca cac vi tri 1dy mau trén luu vuc song Sai
Gon va Déng Nai déu ghi nhan muc do nhiém vi nhua mau xanh duong va dé cao,
c6 kha nang xuét phat tir cac vat dung nhya nhu nip chai, day thun, ng hut nhya va
san pham nhua tai ché. Pang chu ¥, xu huéng 6 nhiém vi nhua mau xanh duong va
d6 c6 diu hiéu gia ting theo thoi gian. Céac dia diém ldy mau thudc cing mot phan
nhém c6 thé duge xem xét nhu mot don vi nghién cuu doc lap, cung cép co s& tham
khao cho viéc quan 1y méi truong. Thong qua cac nhém nay, ngudn phat sinh vi

nhwra ¢ thé dugc truy vét va kiém soat hiéu qua hon.
3.1.4. Kich thwéce vi nhya

Trong nghién ctru nay, cac hat vi nhya dugc phan loai theo kich thudc thanh
bbn nhém chinh: 4-5 mm, 3—4 mm, 2—-3 mm va 1-2 mm. Thdng ké chi tiét vé phan
b kich thudc vi nhya duge trinh bay trong Bang 3.5, trong khi ty 1& phan trim cua

timg nhom theo timg vi tri 14y mau duoc thé hién trong Hinh 3.16.
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Hinh 3. 16. Su phan bd kich thudc cta vi nhya tai cac vi tri 1ay vao mua kho va mua mua

a) Nam 2021; b) Nam 2022
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Bang 3. 5. Ti 1€ kich thudce vi nhya trong cac nam 2021-2022

NAM 2021

Gia tri| Mua khé (Vi nhua/m’®) Miua mura (Vi nhura/m?)
<1 1 - 212 - 3|3 -414 - 5|<1 1 - 212 - 3|3 -4|4 -5
(mm) (mm) (mm) (mm) | (mm) (mm) | (mm) (mm) (mm) | (mm)

Nho 6.038 | 43.562 | 141.683 | 23.075 | 1.294 5.269 | 46.981 131.526 | 25.436 | 3.437
nhat

Lén 20.521 | 150.890 | 451.468 | 78.955 | 54.220 | 19.836 | 130.265 | 357.637 | 65.132 | 45.932
nhat

Trung | 13.017 | 107.009 | 298.865 | 54.909 | 23.230 | 11.263 | 90.141 | 256.538 | 48.291 | 18.120
binh

Trung | 13.350 | 112.234 | 304.878 | 57.449 | 17.535 | 10.849 | 90.319 | 267.193 | 50.108 | 17.965
vi

bo 4.035 | 28.284 | 85.808 | 15.265 | 16.335 | 4.138 | 20.937 | 58.400 | 10.888 | 11.234

léch

chuin

NAM 2022

Gia | Mua khd (Vi nhua/m’®) Mua mua (Vi nhua/m®)

tri <1 1 - 212 - 3|3 -414 - 5|1 1 - 2(2 - 3|3 -4|4 -5

(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) | (mm)

Nhg’) 5.800 |41.815 | 131.524 |26.241 |4.463 6.581 |49.027 |133.261 |27.639 | 2.852
nhat

Lén 20.695 | 166.245 | 436.346 | 81.156 | 237.506 | 22.250 | 160.137 | 432.595 | 81.467 | 42.269
nhat

Trung | 12.952 | 107.952 | 285.047 | 55.638 | 29.669 | 12.973 | 105.883 |299.058 | 56.755 | 20.902
binh

Trung | 13.165 | 110.458 | 300.136 | 57.310 | 12.403 | 12.617 | 108.131 | 302.384 | 58.971 |21.282
Vi

Bé 3.646 |34.154 [86.762 |16.231 |52.012 |4.223 |32.377 |83.932 |17.265 | 12.620
1éch
chuan

Su khac biét vé ty 1& vi nhwa giita cac mua va nim khong qua 16n, cho thiy
kich thuéc vi nhya khong c6 su thay ddi dang ké theo mua. Diéu nay ciing chimg to
rang vi nhya ton tai lau dai trong moi trudng nude cua luu vue séng Sai Gon —
DPdng Nai, gdy anh hudéng lién tuc dén hé sinh thai cia hai con séng nay. Cac vi
nhwa c6 kich thuéc 16n (4-5 mm, 3—4 mm, 2—3 mm) xuit hién vé6i tan suét cao hon
vao mua kho va co xu hudng gia ting theo thoi gian, v6i sb lugng ghi nhén trong
nam 2022 cao hon so vi naim 2021. Xu huéng ndy goi ¥ rang vi nhya kich thudc
16n dang ngay cang tich lily, dong thoi ¢ kha nang phan rd va tao ra nhiéu vi nhua

kich thudc nho hon trong tuong lai.

Phén tich dit lidu cho thay cac yéu té mdi truong nhu khi hau, lugng nudc thay
d6i theo mua hay thuy triéu khong tac dong dang ké dén qua trinh phan hiy vi nhya
thanh cac kich thudc nho hon. Noi cach khac, cac diéu kién tu nhién khong anh
hudng 1d rét dén su ting hay giam cua vi nhua trong cac nhom kich thude khac
nhau trong khoang thoi gian ngan (vai nam). Pay c6 thé 1a mot trong nhiing nguyén
nhan ly gidi vi sao ham lugng vi nhya kich thuéc nhéd trong nudc mat cua song

Pong Nai va song Sai Gon & mirc twong ddi thap.
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Két qua nghién ctru con chi ra rang vi nhya c6 mat trong moi trudng nudc cua
hai con song nay xuat phat tir nhiéu nguon khac nhau, trong dé cé sy phan ra cua
cac manh nhua 16n va sy phat thai tr cac nguyén liéu nhya nguyén sinh cling nhu

cac nha may san xuat nhua.
3.1.5. Cac dang polyme dwoc phat hién

Téng cong co 100 mau vi nhua dugc chon ngﬁu nhién tir tit ca 432 mau da
dugc thu thap tur 18 vi tri trén luu vuc 2 song trong 2 nam 2021, 2022 dugc nghién
ctru dé dinh danh céc loai polyme cua chung bdi phuwong phap FTIR két hop phu
kién ART. Két qua phéan tich quang phd FTIR, nghién ciru di phét hién duoc cac
chung loai polymer duoc tim thiy trong cac miu nudce theo gdc hoéa hoc: nhua gde
VINYL chiém 3,29%; nhua gbc ETHYLENE chiém 30,8%; nhua gbc keo tong hop
MUF chiém 0,16%; nhiwa TEFLON (Poly Tetra Fluorethylene) chiém 7,06%; nhya
PROPYLENE chiém 8.58%; nhua tong hop OLEFIN chiém 1,37%; nhua tong hop
AMINO chiém 1,22%; nhya STYRENE chiém 1,52%; NYLON chiém 42,14%; ty
phan chiém 3,86% con lai 1a cac loai polymer khac (Hinh 3.17).

Ti 18 % céc loai polyme xuat hién trong cic mau nwéc mit
song Sai Gon - Pong Nai

3.29
\ 0.16
1.52

1.37
1.22

= VINYL = ETHYLENE = MUF = TEFLON = PROPYLENE
OLEFIN AMINO u STYRENE = NYLON = POLYME KHAC

Hinh 3. 17. Ti 18 % cac loai polyme xuat hién trong cac mau nudc séng Pong Nai,

song Sai Gon
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Két qua phan tich quang phd hong ngoai bién d6i FTIR, nghién ciru di phét
hién hon 60 polymer types tlr vi nhya di duoc tim thdy trong miu nudc mit cua

song Sai Gon — Pong Nai. Két qua nay dugc biéu thi trong Bang 12.

Bang 3. 6. Cac loai polyme ctia vi nhya trong cac mau nudc duoc tim thiy trong

moi truong nudc mat song Sai Gon — Pong Nai

STT | Loai polyme duwgc kham | STT | Loai polyme dwgc kham
pha pha
1 EVOH EVAL FILM 31 UREA-FORMALDEHYDE
COND.
2 FLUOROPOLYMER #2 32 POLY(ETHYLENE:VINY
L CHLORIDE),~1:1
3 HDPE 30060M 33 POLY(TEREPHTHALOY
L
OXAMIDRAZONE)+SRC
03
4 LINEAR LOW DENSITY |34 POLY(N-METHYL
POLYETHYLENE ACRYLAMIDE)
5 MELAMINE-UREA- 35 POLYVINYL ALCOHOL
FORMALDEHYDE RESIN AV.MOL. WT. 10
6 OLEFIN 36 POLY (1,4-CIS-
ISOPREHE)
7 NYLON 37 POLY (2-
HYDROXYETHYL
METHACRYLATE)
8 POLY(PROPYLENE::ETHY | 38 POLTACRYLONITRICE
LENE);62% P BUTADIENE STYRSHE
9 POLY(PROPYLENE:ETHY | 39 POLYBUTYLENE
LENE);7MOL%C2 TEREPHTHALATS
10 POLY(VINYL ALCOHOL); | 40 POLYETHYL ACETLATE
SYNDIOTACTIC
11 POLYBUTYLENE/ETHYL |41 POLY(D,L-LACTIDE-CO-
ENE COPOLYMER #5 GLYCOLIDE)
12 POLYETHERURETHANE |42 POLYURETHANE
13 POLYETHYLENE 43 POLY (N-
ISOPROPYLACRYLAMI
DE)
14 POLYETHYLENE (TYPE | 44 POLYSTYRENE/ACRYL
I1) #1 ATE COPOLYMER
15 POLYETHYLENE LOW | 45 POLY
DENSITY #3 METHACRYLATED
HYALURONIC ACID
16 POLYETHYLENE 46 POLY ISOBORNYL
MARLEX CATALYST METHACRYLATE
17 POLYETHYLENE 47 POLYETHYLENE
TERAPHALATE (PET) GLYCOL
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18 |[POLYETHYLENE; 48 [POLY CELLULOSE
FOAMING AGENT MIX #1 NITRATE
19 | POLYPROPYLENE #1 49 | POLYVINYLPYRROLID
ONE
20 | POLYPROPYLENE 50 | POLYURETHANE
COPOLYMER
21 | POLYPROPYLENE 51 |POLY
HOMOPOLYMER #1 TRIMETHYLSILOXYSILI
CATE (SILICONE RESIN)
22 | POLYPROPYLENE- 52 | POLYTETRAHYDROFUR
POLYETHYLENE AN
COPOLYMER
23 | POLYSTYRENE #3 53 | POLYPROPYLENE
OXIDE
24 | POLY(STYRENE-CO- 54 | POLYMETHYL
ALLYL ALCOHOL) METHACRYLATE
(PMMA)
25 | POLYSTYRENE 55 | POLY (N-HERTL
STANDARD;  TYPICAL METHACRYLATE)
MW 200;000
26 | POLY(TETRAFLUOROET |56 |POLY LAUROLACTAM
HYLENE) INTL ON 12 OR AMIDE-2
27 | POLY(VINYL ALCOHOL); |57 |POLYETHYLENE VINYL
100% HYDROLYZED; ACETATE
M.W.14;000
28 | POLYVINYL FLUORIDE |58 |POLYCAPROLACTAM
(NYLON 4)
29 |POLYVINYL ALCOHOL |59 |POLYACRYLONITRILE-
AV. MOL. WT. 10 BUTADIENE-STYRENE
(ABS)
30 | TEFLON 60 | POLYACRYLONITRIL
(PAN)

Nhitng phat hién nay cho thdy vi nhya di xuat hién trong ngudn nudc cua hai
nhanh séng, bat nguodn tir nhicu loai san pham nhua khac nhau nhu bao bi, lugi
danh ca, 6ng hat, khau trang va cac san pham dung mot lan. Cac loai nhya pho bién
bao gom Polypropylene (PP), Polyvinylchloride (PVC), Polyethylene (PE),
Polyethylene Terephthalate (PET), ciing véi cac loai keo nhua tong hop nhu Resin
va Epoxy, vén dugc st dung trong san xuat d6 trang tri, d6 choi, mong tay gia, ...
Nhiing loai nhya nay c6 thé két dinh va phan rd dudi tic dong cia tia UV trong moi
truong tu nhién hodc khi tiép xuc tryc tiép véi dén UV.

Két qua nghién ciru di xac dinh 1d cac loai vi nhwa c6 mit trong moi truong
nudc va méi lién hé giita ty 1 polymer phat hién duoc vdi ngudn gdc san pham sinh

ra vi nhua. Chéng han, nhya Nylon (thuéc nhém Polyamide - PA) c6 dac tinh chéng
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tham nudc, chong nim mde va con trung, thuong duge dung dé san xut soi nhan
tao, tham, 40 mua, tui dung rac, khan trai ban, gang tay, mang boc thuc phém,...
Nhitng san phiam nay d& phan rd thanh vi nhua dang soi hodc manh vun. Trong khi
do, nhya Polypropylene (PP) — mdt loai nhya nhié¢t déo c6 d§ cung va déo dai —
dugc st dung dé san xuét nép chai, hdp nhya, thung chura thuc phém,... Duéi tac
dong cua anh sang va luc co hoc, loai nhya nay ¢6 xu huéng v& thanh cac manh vi
nhya nho, cung. Tuong tu, nhua Polyethylene (PE) — thuoc nhom Polyolefin — 1a
vat li€u linh hoat, phé bién trong san Xuét mang boc thuc phém, 6ng hut, tai zip,...,

c6 kha nang bi nong chay hodc dit gdy dudi nhiét dd cao va anh sang mat troi.

Su da dang ctia cac loai polymer trong cac mau nudc thu thap vao ca mua kho
va mua mua trong hai nim 2021 - 2022 da phan anh rd ngudn gdc phat sinh vi
nhwra. Du diéu kién thoi tiét c6 thay doi, thanh phan vi nhua phat hién tai cac vi tri
14y mAu van twong dong nhau, cho thiy cac khu vuc khao sat c6 ngudn phat sinh vi
nhya tuong tu, chu yéu dén tir sinh hoat ctia cu dan doc theo luu vuc song Sai Gon
va song Pong Nai. Vi nhwa so cip dong vai trd chinh trong viéc gop phan gia ting
vi nhwra trong nudc sdng, trong khi cac manh nhya 16n c6 thé tiép tuc phén rd thanh
vi nhya nho hon nhung van gitt nguyén thanh phan polymer ban dau dudi tic dong

clia méi trudng. Piéu ndy ciing phu hop véi nhimg nghién ciru khoa hoc trude day.

Viéc thu thip miu nudc vao cac mua khac nhau trong hai nim khao sat déu
cho thiy su hién dién cta vi nhya vé6i ciing loai polymer, gitp 1am sang to xu huéng
st dung nhua trén thi truong. Nhimg loai polymer phd bién nhu PE, PVC, PP duoc
san xudt v6i hiéu sudt cao, ung dung rong rdi va c6 gia thanh hop ly. Vi du,
Polypropylene (PP) thuong xudt hién trong vai soi, chin mén, trong khi
Polyethylene (PE) lai duoc sir dung dé ché tao bao bi, dng nhya va hop dung thuc
pham. Ngoai ra, mot s6 loai keo tong hop nhu MUF, Resin va Epoxy UV ciing gop

phan tao ra vi nhya trong moi truong.

3.2. Vi nhua trong dong nwéc thai ciia cac nha may xir ly trén luu vue song Sai
Gon — Pong Nai

Trung binh, vi nhya (tong cong 312 mau) trong dong thai vao va ra khoi qua
trinh xt 1y nudc thai sinh hoat cia 6 NMXLNT trong 2 nim khdo sat va cong suat
trung binh loai bo vi nhwa ciia chung mdi ngay tir cic cong nghé ky thuat xir 1y
chinh trong Hinh 3.18.
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e) f)

Hinh 3. 18. Mat do vé khdi luong vi nhya trong dong nudc thai trude va sau khi
ra khdi cdc nha may xur 1y

a) Nam Binh Duong (Thudn An);

b) VSIP 1;

¢) Ba Bo (Dong An);

d) Tham Lwong — Bén Cdt;

e) Di An;

1) Khu c¢éng nghé cao Thanh phé Ho Chi Minh

Hiéu suét loai bo vi nhua khoi dong thai trong cic NMXLNT dugc tinh toan

dua trén gia tri mat do cua chiing dugc xac dinh trong dong nudc thai di vao song
chic rac ciia cac nha may va trong mau nudc ciia nguodn tiép nhan cach miéng xa
mot khoang udc Iugng 20 m. Vi¢e tinh toan hi¢u suét loai bo vi nhua cua cac cong
trinh xur 1y dua vao cong thtrc sau:

HRe =w (12)

Trong do:
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Cr: Nong d6 vi nhya trong nudc dau vao hé thdng xir Iy cua cac nha may nhu cng
tap trung
C.: Nong d6 vi nhua trong nude cua ngudn tiép nhan cach miéng xa mot khoang
udce lugng 20 m
Hie: Hiéu suét loai bo vi nhya

Hi¢u qua trung binh dugc danh gia dat 89,1% tur vai tro cong nghé xur 1y nudc
thai tai cac nha may trong viéc loai bo vi nhya khoi dong thai (Hinh 3.19). Vi nhya
trong nudc thai co thé duoc loai bo hiéu qua tai cac giai doan xu 1y ddc trung trong

toan bd quy trinh.

Hiéuxuat loai bé vi nhura trong cac nhamay
96.00
94,00
92.00
90.00 T
88.00
86.00
84.00
82.00
80.00
78.00
76.00

——

%

XL_SG1 XL_SG2 XL_SG4 XL_SG5 XL _DN1 XL_DN2

Hinh 3. 19. Ty 18 phan trim vé& hiéu suét trung binh loai b6 vi nhya khoi dong thai

cua cac nha trong 2 ndm quan sat 2021-2022

Su khac biét vé mat do vi nhwra c6 thé bi chi phdi bai nhiéu yéu tb phirc tap
nhu quy mé dan sé dugc phuc vu, nguén goc nudc thai (d6 thi hay cong nghiép),
diéu kién kinh té va thoi quen sinh hoat. Tai cac thanh phé 16n nhu TP. HO Chi
Minh, Binh Duong hay Pong Nai, mat do vi nhua trong nudc thai tai cac nha may
xtr ly nude thai cong nghi¢p ghi nhan mac dao dong tur 12,63 mg/l trudc xu 1y
xuéng con 1,4 mg/l sau xur 1y, voi hiéu suat trung binh dat 89,1% (Bang 3.6).

Bén canh d6, mat do vi nhya cling co mbi quan hé ty 1€ thuan véi dac diém
dan sd tai cac khu vuc dat nha may xir Iy nudc thai. Ngoai ra, phuong phap thu mau
va ldy mau ciing tac dong dang ké dén két qua xac dinh mat d6 vi nhua. Khéi luong

mau nudc thai han ché cé thé 1am gia ting muc d6 sai so, anh huéng dén do chinh
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xac cua nghién ctru va gay kho khan trong qua trinh phan tich vi nhya tai cac nha
may xu ly nude thai.
Bang 3. 7. Vi nhwa trong dong thai ddu vao va dau ra ctia qua trinh xtr Iy nudc thai

sinh hoat trong mot s6 nha may trén luu vuc song Sai Gon — D@)ng Nai

STT | Nha may Mat d¢ vi nhwa | Mat dd vi | Hiéu xuit
dong vao nhua dong | xirly
(mg/l) ra (%)
(mg/l)
1 Nha may xur 1y nudc thai
Nam Binh Duong 14,432 2,107 85,4
2 Tram Xu Ly Nuoc Ba Bo | 12,229 1,516 87,6
3 Nha May xu ly nudc thai
Khu Cong Nghé¢ Cao | 10,851 0,684 93,7
TPHCM
4 Nha may xur 1y nudc thai
Tham Luong — Bén Cat 15,074 1,749 88,4
5 Nha may xu 1y nudc thai
KCN VSIP | 10,188 1,114 89,1
6 Nha may xur 1y nudc thai
(gan tram cdp nudc An | 12,986 1,286 90,1
Binh)
Hiéu xuit trung binh 89,1

Hinh thai 1a mot yéu td phan loai quan trong cua hat vi nhya. Céc hinh thai cta
vi nhya anh huong dén hiéu suit loai bo ching trong cac NMXLNT [81]. Soi hay
mét cu tric vi mod dang soi, 1a hinh thai chiém wu thé trong 6 nha may dugc khao
sat. Hon nita, cac hinh dang vi nhya khéac, chéng han nhu bot, hat, hinh elip, duong
va vay cling dugc phat hién trong cdc nha may nay va dugc nghién ctr goi la “dang
khac”. Cac dang soi1, hat, manh va mang duoc phat hién rong rai nhét vé vi nhya
trong nudc thai. Su phan bd ti 16 va céc gia tri ngoai bién theo mat do cac hinh dang
vi nhua va hiéu suit xu 1y cia cac NMXLNT duogc thé hién trén Hinh 3.20.
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B HS®sSoi ®E)Naph EEHat B8 Khac

Higu suat loai bo MPs MPs dang soi MPs dang manh
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Hinh 3. 20. Phan b gia tri phén tram va cac gia tri ngoai bién theo mat do cac dang

vi nhya va hi€u qua xtr Iy cta tram xur Iy nudce thai

Hinh 3.20 mo ta sy phan bd gia tri ph?m tram mat d§ vi nhya véi 4 phan loai
hinh dang 1a soi, hat, manh, va dang khac tuong ung voi tat ca hinh dang khac con
lai. D dai cua biéu dd hién thi pham vi cia 50% gia tri trung tam cua céac hinh dang
vi nhya trong dong nudc thai dau ra xa vao ngudn tiép nhan. Trong d6 cho thay ti 1&
vi nhya dang sgi van xuat hién wu thé nhit vé& tin sudt xudt hién tir 49,8%
(XL_SG5) dén 81,96% (XL _SG2). Du vay, trung vi cia chung van & muc thép.
Trén thuc té, loai san phém nhya phuc vu nhu cu con nguoi két xuét thanh dang
soi vi nhua nhiéu hon dang ké so véi cac dang khac, vi du nhu khéu trang, bao chura
gao, day cau cd, ludi danh bét thuy san.... Bén canh do6, vi nhua dang so¢i c6 kha
nang ra ra tir cac khdi 16n bang nhua (bao dung gao, khau trang...), d& bi anh huong
boi gid, dong nude, nhiét d§ va x61 mon boi cac chét cung (da, sdi, cong trinh...)
trong qua trinh di chuyén. Mic du hat vi nhya trong nudc thai co thé dugc loai bo
thong qua qua trinh ling, loc, tuyén ndi,...trong nha may xir 1y nudc thai, nhung
ngay tir ban dau, khong c6 quy trinh ndo trong sé nay duogc thiét ké dé loai bo vi
nhya. Két qua 13, van con mot lugng dang ké vi nhya trong nha may xir Iy nude thai

c6 thé thoat ra ngoai theo nudc thai va di vao nguon tiép nhan. Két qua nay dua ra
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rang cac vi nhua dugc dwa vao moi trudng nudc thai c¢é khuynh hudng tir nhiéu
ngudn dd c6 chira Vi nhua so cip hodc ngudn ma cic chét thai nhya c6 diéu kién
moi trudng, di thoi gian phan rd nhu nude chay tran, nuéc mua chay vao vé thong
thoat nudc chung, cong tap trung. Trong cac thiét ké hé thong xir 1y nudc thai tai
Viét Nam hién nay hau nhu khong c6 k§ thuat cong nghé khir vi nhya ma chi co thé

loai bé thao hudng tach chiung khoi dong chay.

SIZE_3 -0.32
SIZE_2 -0.02 05
Corr
- 10
05
0.0
-0.5
- -1.0
SIZE_1 -0.44 02 -0.55

EFFICIENCY 0.02 0
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Hinh 3. 21. Ma trin twong quan giira hiéu sut xtr Iy ctia nha may va cac vi nhya c6
kich thudc khac nhau

DPé danh gia tac dong cua kich thudc hat dén hiéu suat xir 1y tai cac nha may
xur Iy nude thai, nghién ctru da phan tich mbi quan h¢ gitta hi¢u suét loai bo vi nhua
va kich thuéc cia chung, dugc minh hoa trong Hinh 3.21. Két qua cho thay hiéu
suat xir Iy ¢6 moi twong quan chit ché véi vi nhua c6 kich thudce tir 2 mm dén 3 mm
(Size_3), v6i hé s6 tuong quan dat 0,83. Piéu nay cho thiy vi nhua trong khodng
kich thudc nay dé dang bi loai bé nho cac qua trinh lang, loc va tuyén noi trong hé
thong xir Iy do trong luong va kich thudc phi hop véi cac phuong phap xur Iy hién
co.

Qua trinh xir Iy nuéc thai duge chia thanh ba cip d6 chinh nham loai bo vi
nhya va cac tap chat khac.
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v X ly cip 1:

Giai doan nay bao gém luu trit tam thoi nude thai trong bé lang, noi cac hat
ran c6 khoi lugng 16n s& lang xudng ddy, trong khi diu, m& va cac tap chat nhe hon
ndi 1én bé mit dé duoc tach loai. Cac phuong phap co hoc va vét Iy nhu song chin
rac, ludi chin, bé diéu hoa, bé ling so cip, bé tuyén ndi va cac thiét bi loc duoc ap
dung d¢é loai bo cac tap chat. Trong d6, cong nghé tuyén ndi c6 hiéu qua cao dbi voi
vi nhya nhe nho kha nang bam dinh vao bot khi va ndi 1én trén bé mat. Tuy nhién,
cong nghé nay khong phu hop voi hé thdng xtr Iy quy mo nho. Mat khac, viée lang
cat va loc trong hé théng c6 thé loai bo vi nhua cb trong lugng lon hodc két dinh

thanh cym, nhung lai kém hi¢u qua ddi v6i vi nhya soi hodc ¢6 kich thude cuc nho.
v’ X ly cdp 2:

Giai doan ndy tap trung vao viéc loai bo cac chit hoa tan va chit hitu co lo
limg. Trong qué trinh xir Iy bun hodc str dung bd loc nho giot dé xtr Iy nhu cau oxy
sinh héa (BOD) va nito, mot phém vi nhya cling co thé bi loai boé. Ngoai ra, vi¢c su
dung cac chét keo tu nhu sunphat sit va sunphat nhém trong cong nghé keo tu tao
bong gitp vi nhuya tich ty thanh cum va d& dang ling xubng bé xir Iy so cip. Tuy
nhién, can luu ¥ rang cac thiét bi thoi khi, gia thé sinh hoc va cac bd phan lam tir
nhwa trong hé théng xir 1y ¢6 thé gdp phan lam ting mat d6 vi nhyua do qua trinh bao
mon va phan ra. Bén canh do, cong nghé mang loc va bd loc sinh hoc véi chi phi

thdp cling dong vai trd quan trong trong viéc giam luwong vi nhwra trong nuée thai.
v’ X ly cip 3:

Giai doan nay két hop cac phuong phap hoa hoc va vat Iy dé loai bo vi nhua
cling nhu cac vi sinh vat gy hai. Cac cong nghé thudng dugc sir dung bao gdm loc
tinh va khir trung. Trong mét sb trudng hop, viée xtr 1y vi nhwa c¢6 thé két hop véi
qua trinh loai bo chat dinh dudng nhu nito va photpho. Cac hé théng loc cip 3 st
dung nhiéu loai vat liéu nhu cat va than hoat tinh, déng thoi cac ho suc khi va ho

sinh hoc cling dong vai trd quan trong trong viéc loai bo vi nhya.

Nhiéu nghién ctru trudc ddy da ching minh hiéu qua cua ting giai doan xir 1y.
Giai doan liang so cap co thé loai bo khoang 41% vi nhua [111], trong khi cong
nghé tuyén ndi dat hiéu suét cao, 1én dén 95% theo nghién ctru cua Talvitie va cong
su (2017a) [112-113]. Tuy nhién, khi ndong d6 vi nhya trong nude thap, hiéu qua tao
bong giam, khién hiéu suat xtr Iy bang phuong phéap keo tu bi anh hudng. B loc cat
va khtr tring c6 thé loai bo khoang 56% vi nhua con lai [112-114].
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Su t6n tai ctia vi nhya trong chudi thirc dn ctia méi truong tiép nhan cha yéu
phu thudc vao kich thudc cua ching, thay vi hinh dang. Bén canh do, hi¢u Suét xur
1y va su bién d6i trong qua trinh loc tai cac nha mdy xur Iy nude thai cling 1a yéu t6
quan trong anh huéng dén mic d6 luu gilt vi nhwa trong mai trudng. Do 6, viée

nghién ctru va danh gi4 kich thudce cua vi nhya la di€u can thiét.

Vi nhwra so cip c6 thé bi phan ra thanh vi nhua thir cap voi kich thude nho
hon. Nhitng hat vi nhya nay dé bi sinh vat phu du, dong vat an loc va ca hép thu,
gdy ra nhiéu tac dong tiéu cuc ddi véi hé sinh thai. Khi con ngudi tiéu thy thuc
pham nhiém vi nhya, nguy co anh huéng sirc khoe cling tré nén kho luong. Vi vy,
nghién ctru vé kich thudc cia vi nhya khong chi gitp hiéu ré hon vé tac dong sinh
hoc ma con dinh hudéng cac nghién ctru lién quan dén sy bién d6i moi trudng cia
loai chat 6 nhiém nay.

Cac mau nude thai tir nha may xir Iy trude khi chay vao ngudn tiép nhan da
ghi nhan sy xuét hién caa hon 31 loai polymer vi nhya khac nhau, dugc trinh bay
trong Hinh 3.22.

2 4
EVOHEVAL film — ———— ’ 7 @
FLUOROPOLYMER #2 — ™
HDPE 30060M — P— POLYETHYLENE; FOAMING AGENT MIX #1
Linear low density polyethylene — POLYPROPYLENE #1
Melamine-urea-formaldehyde resin POLYPROPYLENE COPOLYMER

POLYPROPYLENE HOMOPOLYMER #1
Polypropylene-polyethylene copolymer
POLYSTYRENE #3

Poly(styrene-co-allyl alcohol)

Polystyrene standard; typical MW 200;000
Poly(tetrafluoroethylene)

NYLON

OLEFIN

Poly(propylene::ethylene);62% P
Poly(propylene:ethylene); 7mol%C2

Poly(vinyl alcohol); syndiotactic
POLYBUTYLENE/ETHYLENE COPOLYMER #35

POLYETHERURETHANE Poly(vinyl alcohol); 100% hydrolyzed; M.W.14;000
Polyethylene — POLYVINYL FLUORIDE
POLYETHYLENE (TYPE II) #1 — POLYVINYLALCOHOL AV. MOL. WT. 10
POLYETHYLENE LOW DENSITY #3 — TEFLON

Polyethylene Marlex catalyst Urea-formaldehyde cond.

Polyethylene Teraphalate (PET) —=

Hinh 3. 22. Danh muc polyme vi nhya phat hién trong cac mau nudc thai bang
phuong phap quang phd hong ngoai bién do6i FTIR

Hinh 3.23 cho thy ti 18 xuat hién cac loai polymer c¢6 gbc tong hop nhu sau:
EVOH (Vinyl+Ethylene) 0,28%, Teflon (Poly Tetra Fluorethylene) 9,86%,
Propylene 9,3%, Amides (nylon-PA) 36,9%, Vinyl 4,79%, Styrene 1,41%, Ethylene
34,08 , MUF 0,28%, Olefin (Polyethylene va Polypropylene) 1,41% va nhya tong
hop Amino 1,69%. Vao mua kho, mat do khdi lugng vi nhya trung binh tir 116x1072
dén 265x102 mg/1 va tir 44x102 dén 187x102 mg/l vao mua mua. Hat vi nhya dang

soi chiém ty trong 16n nhat, véi tan suat dao dong tir 49,8% (tai nha may xur ly
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Tham Luong — Bén Cat) dén 81,96% (tai nha may xu Iy nudc thai Khu cong nghiép
VSIP).

Ti I& % cac goc polyme tong ho'p cia vi nhua duworc tim thay trong
cac mau nudrc thai dau ra ciia cdc NMXLNT

1.69

141

34.08

h1.41

36.9

0 5 10 15 20 25 30 35 40 45
%
B Amino synthetic resin H Olefin (Polyethylene and Polypropylene)
m MUF m Ethylene
Styrene H Vinyl
B Amides (nylon-PA) M Propylene
H Teflon (Poly Tetra Fluorethylene) B EVOH (vinyl+ethylene)

Hinh 3. 23. Ti 18 % cac gbc polyme tong hop cuia vi nhwa dugc tim thay trong cac

mau nudc thai dau ra cua cadc nha may

Maic du cac nha may xu ly nudce thai dat hi¢u suit loai bo vi nhua tuong ddi
cao, dao dong tur 85,4% dén 93,7%, nhung sau qua trinh xtr ly, mgt lugng vi nhua
van ton tai trong dong nude thai trude khi xa ra moi truong. Vao mua kho, nong do
vi nhya trung binh dao dong tir 116x1072 dén 265x102 mg/l, trong khi vao mua

mua, con sO nay giam xudng khoang 44x1072 dén 187x102 mg/1.

Trong s6 cac dang vi nhuya, loai sgi chiém ty 1¢ cao nhét, dao dong tir 49,8%
tai nha may xt 1y nuéc thai Tham Luwong — Bén Cat dén 81,96% tai nha may xu Iy
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nuée thai Khu cong nghiép VSIP 1. Néu phan loai theo kich thuéc, vi nhua co kich
thudc nho nhét (size 1) chiém tir 44,67% dén 54,03%, tiép theo 14 size 2 véi ty 1é
tir 28,77% dén 38,64%, size 3 tir 10,2% dén 12,55%, va cubi cung la size 4 véi
muc tir 4,72% dén 14,13% (Hinh 3.24).
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Hinh 3. 24. Phan bd gia tri phan trim va cac gia tri ngoai bién theo phén loai kich

thudce cac vi nhya va hi¢u qua xur 1y cta tram xtr 1y nudce thai

Két qua nay ciing chiu anh hudng boi do chinh xac trong cac thao tac cta
nguoi quan sat, tuy nhién nhin chung tan suat xuat hién cac vi nhua véi kich ¢& trén
3 mm chiém uu thé (Size 1 va Size 2). Mic du ngudng gidi han gia trj cua size 3
1a cao va trung vi xuat hién tai khoang cac gia tri 1on nhung tan suat xuat hién cta
size 3 va ca size 4 con lai cling rat thip, twong tmg trung binh chi tir 10,2% dén
12,55% va 4,72% dén 14,13%.

Nhu da 18p ludn vé cac két qua nghién ctru da co, hiéu suat loai bo vi nhya
duogc tinh toan dya trén cac gia tri mat do cua ching trong dong thai. Dya vao céac
tinh chat cua vi nhya trong nudc, c6 thé xem xét hi¢u suat loai bé vi nhya gan nhu

tuong tu v6i viée loai bo Tong chét ran lo limg trong nude (Turbidity & Suspendid



Solids — TSS). Két qua nghién ctru hiéu suét loai bo vi nhua ciia 6 nha may dugc thé

hién trong Bang 3.8.

Bang 3. 8. Hiéu suit trung binh loai bé vi nhya cta 6 nha may xir Iy nude thai

104

Cong Hiéu suit
suit xir | trung
o Nam Binh Nha may xw ly | | . . .
STT | Ky hi¢u ly nwéce | binh loai
nudc thai » ) .
thai bo vi
(m*/ngd) | nhua (%)
1 XL SG1 | Duong (Thuin An) 17.000 85,4+0,05
2 XL SG2 | KCN VSIP 1 6.000 89,1
+3,75
3 XL SG4 | Tram Xt Ly Nudc Ba Bo | 20.000 87,6
(KCN Dong An) +0,35
4 XL SG5 | Tham Luong — Bén Cat 131.000 | 88,4 +5,0
XL DNI | Di An 20.000 90,1 £1,0
6 XL DN2 | Khu Cong Ngh¢ Cao | 5000 93,7 £0,3
TPHCM

Céc cong nghé xir Iy khac nhau dugc ap dung trong 6 NMXLNT bao gdm quy
trinh xtr 1y so cap (xir 1y lang so cip, xtr 1y cin va ddu mé xtr 1), quy trinh xt Iy tht
cap (loc sinh hoc va cac quy trinh khac nhu phan tng sinh hoc) va cac qua trinh xur
1y bac ba (UV, Os, Clo hoa, loc hoat tinh sinh hoc,...) hién thi két qua phan tich tong
hop vé loai bé Vi nhua cua cac giai doan xir Iy khac nhau. Qua trinh xir 1y so cAp va
thir cap dat dugc hiéu qua chinh trong viéc loai bo vi nhwra thong qua co ché ling,
loc hay tach ti trong. Qua trinh xur Iy bac ba dat dugc hi¢u qua loai bo han ché. Hiéu
suat loai boé vi nhua qua céc cong trinh don vi trong cac nha may dugc trinh bay &
Bang 3.9.
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Bang 3. 9. Hiéu suit loai bo vi nhua qua céc cong trinh don vi trong cac nha may
STT | NMXLNT Nim 2021 Nim 2022 Hiéu suit
Lang so | X ly | Loc va | Hiéu suat | Lang so | Xw ly | Loc va | Hiéu suat | trung  binh
by  va|sinh hgc, | khir cia toan | by  va |sinh hgc, | khir cia toan | (%)
tuyén noi | keo tu va | trung nha mdy | tuyén noi | keo tu va | tring | nha may
(%) lang bun | (%) (%) (%) lang bun | (%) (%)
(%) (&)
1 Nha may xu ly nudc thai Nam | 66,6 2,1 0,2 85,3 71,1 3,32 0,2 85,4 85,4+0,05
Binh Duong (Thuan An)
2 Nha may xt 1y nudc thai KCN | 49,9 43 2,2 81,6 69,6 71,5 14,9 96,6
VSIP 1 89,1 £3,75
3 Tram X Ly Nudc Ba Bo (KCN | 58,2 434 10,2 88,3 56,0 40,2 12,9 86,9
A 87,6 £0,35
bong An)
4 Nha may xu ly nudc thai Tham | 73,3 86,6 0,4 98,4 57,7 1,8 0,2 78,4
Fapy 88,4 £5,0
Luong — Bén Cét
5 Nha may xtr Iy nude thai Di An 62,5 56,1 0,2 92,1 58,1 48,2 0,3 88,1 90,1 £1,0
6 Nha may xu ly nudc thai Khu | 84,0 13,7 0,3 93,1 66,6 64,3 0,3 94,3 93.7 40,3
Coéng Nghé Cao TPHCM ’ ’

Trong cac thiét ké hé théng xur 1y nudc thai hién nay hau nhu khong c6 k¥ thuit cong nghé khir vi nhwa ma chi ¢ thé loai bé thao
hudng tach chung khoi dong chay, cu thé qua cac qua trinh t6i vu nhu: i/ Qua trinh tach cat (ling/loc) trong hé thdng ciing c6 kha ning loai
b6 vi nhua ti trong 16n hay cac t6 hop vi nhwa két dinh, khong phu hop véi cac hat vi nhwa size nho hay dang soi.; ii/ Cong nghé tuyén ndi
c6 hiéu qua rat 16n trong loai bo vi nhua ra khéi dong chay nho dac tinh ti trong nhe, vi nhya bam dinh trong cac 16p bot ndi trén bé mat va

dé dang duoc loai bo.
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Trong s6 cac hinh dang, vi nhya dang s¢i1 dugc phat hién rong rai nhét trong
nuée thai. Xt Iy cdp mot ¢6 vu thé hon xtr 1y cdp hai va cap ba trong viéc loai bo
s¢1 vi nhya khoéi dong thai. Sgi d& bi mac ket trong qua trinh xtr Iy so bo do sy keo
tu va ling dong. Trong qua trinh xir 1y so cAp, hau hét cac hat d& lang hoic duoc hét
bot déu bi loai bé, nhung phén con lai ¢ thé co d6 ndi trung tinh. Nguoc lai, cac
manh duogc loai bo khoi dong thai & mirc cao, thé hién trong qua trinh xt 1y thir cap.
Cac manh c6 cu trac dang l6p dan dan két tu va bi bun hoat tinh hép thu trong céc
bé Aerotank (tuy nhién ciing can cha y thém vé su phat sinh vi nhya do qua trinh
bao mon cac hé théng suc khi, ddy ciing 1a mot trong nhitng diém han ché cia
nghién ciru ndy). Hiéu qua loai bo vi nhya cta qua trinh xtr 1y so cap va thir cap cao

hon so véi cac qua trinh xtr 1y bac ba.

Vi nhua dang hat lai dé dang duoc loai bé hon trong qua trinh qua trinh xir Iy
bac ba. Trong xir 1y bac ba, cac vi nhya thuong c6 dang hat nho (nhé hon 1mm),
khé phat hién hon va khé loai bo hon. Ngoai ra, trong cac qua trinh oxy hoa bac
cao, cac vi nhua lién tuc bi nghién nat, tao thanh kich thudc nho hon gay tré ngai
trong viéc loai bé ching. Vi vy, nghién ciru va phan tich tong hop nay chi duoc
thue hién trén cac quy trinh xir 1y so cap va thir cap. Vi nhua c6 kich thudc hat nho
hon 1 mm d& bi méc ket trong qué trinh xir Iy thir cAp. Vi nhwa véi kich thude tir 3
mm dén 5 mm duoc loai bo tét hon trong qua trinh xir 1y so cAp. Mit khac, cac soi
va manh vi nhua c6 kich thudc hat 16n, mat do thép, chiing dugc loai bo dé dang
bing qua trinh tuyén ndi va loai b ddu md. Cac hat vi nhya thi chung thudng chim

xubng day bé do trong luc.

Su twong tac va co ché loai bo giita vi nhya va cac chét trong cong nghé xir 1y
kha khac nhau. Keo tu thong thuong tuong tac voi cac vi nhua thong qua luc Van
Der Waals hay cac lién két Hydro, hay lyc tinh dién trong cong nghé keo tu. Hé
thong phan tng sinh hoc loai bo vi hat nhua chi yéu thong qua viéc an phai vi
khuan va sy hinh thanh cac khdi bun (bun hoat tinh). Qua trinh oxy hoa nang cao
anh hudng dén tinh chat vat 1y va héa hoc cua vi nhua, pha vo céc lién két hién co
va tao cac lién két moi. Trong cong nghé loc mang, su twong tac giita cac hat vi
nhua véi cac 16 va bé mit cia mang lam cho cac vi nhya dé dang hip phu 1én bé
mit mang. Mot sd vi nhwra thoat khoi xir 1y boi cac cong nghé trén duoc chuyén vao
bun thai, phan con lai theo dong thai dugc thai ra khoi nha may xu Iy nudc thai giy
doc hai va rui ro cho moi truong.

Tuy nhién, nghién citu trong luan an nay van con kho khin va han ché dé xac

dinh vi nhya cho toan bg cidc nha may trong khu vuc, cho toan b timg cong trinh
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xtr 1y riéng 1é cua quy trinh xur ly. Chung loai PE, dugc phat hién thuong xuyén
nhét, day la loai polyme vi nhya trong NMXLNT da dugc loai bd mot cach hi¢u
qua trong qua trinh xir Iy thir cap, diéu ndy cling dung v6i ching loai nhya PS. Cac
vi nhya PE va PS tich dién duong c6 ty 1€ cao ai lyc voi khdi bun hoat tinh tich dién
am duoc nghién ciru ghi nhan tai cac bé xur Iy aerotank va lang bun hoat tinh, dong

hoan luu bun tuan hoan chi & giai doan ban dau, con nhi€u han ché.

Tém lai, két qud nghién citu so véi cdc nghién civu twong tw trwde day tai
Viét Nam va trén thé gidi cé nhitng diém chinh sau: Két qua nghién ctru di khang
dinh su hién dién phé bién cta vi nhya trong moi truong nudc mat va nudce thai tai
lwu vuc song Sai Gon — Pong Nai, twong dong vai cac két qua ghi nhan tai nhiéu
qudc gia. Nghién ctru ctia Lebreton va cong su (2017) va Li va cong su (2018) cho
thiy mat do vi nhua tai cac con séng 16n & chau A, nhu song Duong Tir (Trung
Quéc), dao dong tir hang trdm ngan dén hang tri¢u hat/m?3, dac biét tai cac do thi co
mat d6 dan sb cao. Tai Viét Nam, nghién ctru cua Nguyén Thi Thanh va cong su
(2021) trén song Cau va song Nhué ciing ghi nhan mat do vi nhua trong khoang
200.000 — 600.000 hat/m?, phti hop véi muc ghi nhén tai TP. Hb Chi Minh (729.502

vi nhuya/m?®) trong nghién ctru nay.

V& hinh dang va thanh phan polymer, nghién ctru hién tai xac dinh chu yéu 1a
soi (fiber) — twong dong véi két qua cuia Dris va cong sy (2016) tai Phap, noi cac soi
tor dét may duoc xac dinh la nguén vi nhya chinh trong nudc thai. Ty 1€ cao ctua
nylon (PA) va ethylene ciing pht hop voi két qua cua Browne va cong su (2011)

khi khao sat cac ngudn vi nhwa tir quin 4o tong hop va bao bi nhua.

bang chu y, mat do vi nhya trong nudc thai sau xur Iy tai cdc nha may duogc
ghi nhan cao hon 3-5 1an so vdi cac nghién ctru trude day trong nude. Didu nay co
thé xuét phat tir dic diém do thi hoa nhanh, thoéi quen tiéu dung san phim nhya,
cling nhu han ché vé cong nghé xur Iy nudce tai Viét Nam. Tuy vay, hiéu suit loai bo
vi nhua ciia cac nha may dat muc 85,4-93,7% cho thay tiém ning cai thién hé théng
xtr 1y hién c6, twong dong véi nghién ctru cua Carr va cong su (2016) tai Puc va
Talvitie va cong su (2017) tai Phan Lan, noi hiéu suit xur 1y dat tir 88—96% tuy theo

cong nghé loc.

Cudi cung, phuong phap SWOT két hop thang Likert dé danh gia giai phap
giam thiéu vi nhya thé hién cach tiép can toan dién va phi hop voi xu hudng nghién
ctru hién nay, dugc khuyén nghi bai UNEP (2021) nham 16ng ghép khoa hoc va

chinh sach trong quan 1y vi nhuya.
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3.3. Két qua nghién ciru dé xuat cac giai phap vé giam thiéu vi nhya
3.3.1. Giai phap quéan ly chung

v’ Hoan thi¢n chinh sdach va gidi phdp qudn Iy chit théi nhwa

Can tiép tuc hoan thién va d6i méi cac co ché, chinh sich nhim cu thé héa
quan diém, dinh huéng cua Pang trong cong tac bao vé moi trudng, quan ly tai
nguyén va tmg phé véi bién d6i khi hau. Piéu ndy bao gdm viéc thyc hién cac nghi
quyét quan trong nhu Nghi quyét s6 24-NQ/TW ngay 03/06/2013 cta Ban Chap
hanh Trung wong Pang vé ting cuong quan 1y tai nguyén, bao vé méi trudng va
mg ph6 voi bién doi khi hau; Két luan s 36-KL/TW ngay 23/06/2022 cua Bo
Chinh tri vé dam bao an ninh nguén nude va an toan hod dap dén nam 2030, tam
nhin dén nam 2045; cung v&i Luat Bao vé méi truong 2020 va cac van ban phap 1y

lién quan.

Dua trén cac két qua nghién ctru, Luan an nhan thiy cac giai phap can tap
trung vao mot sd van dé cép thiét. Trudc hét, can thay d6i thoi quen xa rac cia
ngudi dan tai cac khu vuc séng ngoi thong qua viée didy manh cong tac tuyén
truyén, ning cao ¥ thirc bao vé méi trudng. Bén canh do, viéc quan 1y chét thai
nhwa tai cac dia phuong can dugc cai thién bang cach xay dung hé thdng thu gom
va xtr Iy hiéu qua. Ngoai ra, hé thdng thoat nudc can dugce nang cip véi cac bién
phap nhu ldp dit ludi chin rac tai cira xa dé han ché rac troi ra song, dong thoi thuc
hién nao vét dinh ky. Cudi cung, can thic déy viéc gidm thiéu nhya dung mot lan

bang cach khuyén khich str dung cac san pham than thién v6i moi trudng.
v’ Bdo vé va quan Iy nguon nudc

Can ting cudng hiéu qua trong cong tic giam sat, quan 1y va bao vé tai nguyén
nudc nham dam bao su phat trién bén vitng. Viéc kiém soat chit ch& chat thai, dic
biét 13 nudc thai trude khi xa vao cic ngudn nudc, phai tudn theo cac tiéu chuin
chat luong ph hop véi chitc nang cia timg khu vuc nude mat va nudc ngam. Bén
canh do, truyén thong dai chung dong vai trd quan trong trong viéc nang cao nhan
thitc cong dong vé cac chinh sach va quy dinh lién quan dén an ninh nguén nudc
cling nhu tac dong cta chat thai nhwa dén maéi truong nude. Can diy manh cong tc
gido duc, tuyén truyén va hudng dan nguoi dan sir dung nudc mot cach tiét kiém,

hi€u qua, gbp phan bao vé tai nguyén nudc cho cac thé h¢ sau.

v’ Qudn Iy chit thdi nhwa, vi nhwa va chinh sich méi truong
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Viéc cai tién co ché va chinh sach bao vé méi trudng 14 yéu té quan trong
trong kiém soat chét thai nhya va vi nhya. Can thiét 1ap céc tiéu chuan va quy dinh
cu thé vé san xuat, str dung cling nhu xir 1y cac san pham nhya nham han ché tac
dong tiéu cuc dén hé sinh thai. Pong thoi, can ting cuong giam sat va kiém soat
chat ché viéc phat thai nhya, dic biét l1a vi nhya, ra méi truong. Phuong tién truyén
thong déng vai trdo quan trong trong viéc ning cao nhén thirc cong ddng, khuyén

khich c4ac hanh dong bao v¢ nguén nudc va gidm thi€u 6 nhieém nhya.

Xay dung hé théng phap 1y toan dién lién quan dén vi nhya 13 diéu can thiét,
bao gdm quy dinh vé viéc sir dung vi nhwa lam nguyén lidu dau vao trong san xuét
cling nhu kiém soat lugng thai ra méi trudng. Can co cac diéu khoan nghiém ngit
han ché hodc cAm san xuét cac san phém nhua khong thiét yéu, dac biét 1a mat hang
nhira ding mét 1an nhu vi nhya nhan tao trong my pham, kem danh ring va cic san

phdm chdm sdc ca nhan.

Trach nhiém mé rong ctia nha san xuit (EPR) nén duoc ap dung nhim budc
cac doanh nghiép san xuét nhya, bao gém cd nhya tr nguyén li¢u hoa thach, chiu
trach nhiém vé tac dong ctia san pham trong toan b vong doi clia chung. Ngoai ra,
can dua ra cac tiéu chuin nham giam thiéu do phtc tap vé hoa hoc ctia nhya, kiém
soat chit ché céac chit phu gia va dam bao sir dung vat li€u an toan, bén viing. Viéc
cong khai thanh phan nhya va kha ning truy xudt ngudn gdc ciing 1a mot bién phap

quan trong dé ting tinh minh bach trong quan 1y chat thai nhura.

Can phat trién giai phap kiém soat tai ting giai doan trong vong doi san phim
nhua, bao gém xac dinh mot sd loai polyme nhya la chit 6 nhiém hitu co kho phan
hay (POP) theo Cong uéc Stockholm. Dong thoi, can thiét 1ap hé thong ghi nhin
san phdm dé hd trg ngudi tiéu dung lwa chon cac san pham than thién voi moi
truong. Bén canh do, khuyén khich cac hoat dong tai ché, tai st dung chét thai nhya
cling nhu phat trién cac co ché wu dai cho cic cong nghé tan thu ning lugng tir xtr

1y nhya.

Quan ly chat thai nhya nguy hai ciing can dugc chu trong, trong d6 nén thanh
1ap mot co quan tu van chinh sach khoa hoc thuong truc dé hd trg danh gia va trién
khai cac giai phap hiéu qua trong giam thiéu tiéu thu nhua, thu hoi va tai ché. Ngoai
ra, viéc giam sat chat ché hoat dong nhap khéau chat thai nhua 1a can thiét dé tranh
tinh trang 6 nhiém tir ngudn bén ngoai.

Cudi cung, can c6 chinh sach hd tro nghién ctru dai han vé vi nhua nhim danh
gia chinh x4c su phan bd va tac dong ciia ching d6i voi méi trudng. Viéc nghién

ctru vi nhya trong linh vuc y sinh ciing can dugc ddy manh dé xac dinh anh huéng
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cua vi nhya dén strc khde con nguoi, chuoi thirc an va hé sinh thai, tir do dua ra céc

giai phap kiém soat phu hop.
v’ Gidi phdp cong nghé trong qudn Iy chit thdi nhwa

Viéc khai thac cac nguén nang lugng sach, than thién véi moi trudong can duogc
mo rong dé tré nén phd bién va cé chi phi hop 1y hon. Pong thoi, can dau tu phat
trién doi ngli chuyén gia khoa hoc va k¥ thuat co trinh d6 cao nham theo ddi, danh
gia va han ché tac dong ti€u cuc clua chét thai nhya va vi nhua déi vi méi truong.

Cong nghé hién dai trong xur 1y rac thai nhya va vi nhya can duoc cap nhat va
tmg dung, vu tién cac giai phap tai ché than thién voi moi trudng, tiét kiém chi phi
va han ché phat thai 6 nhiém. Hop tac nghién ctru nham xac dinh cac phuong phap
xtr 1y hiéu qua, dong thoi tim kiém cac bién phap giam thiéu tac dong tiéu cuc cla
chét thai nhya d6i voi h¢ sinh thai.

Bén canh do, viéc quan ly chit thai mot cach bén viing can duoc trién khai
ddng bo, bao gdm phat trién hé thdng thu gom va xtu 1y hién dai. Tang cudng kha
ning tiép can cac dich vu thu gom rac thai dinh ky, dong thoi khuyén khich dau tu
vao co s& ha tang quan 1y chat thai nhim ngin chin vi nhya phat tan ra méi trudng.
Ngoai ra, viéc ap dung cac cong nghé sin co dé kiém soat va ngin chin rac thai
nhwra troi vao hé théng song ngoi va dai duong ciing can duoc ddy manh, gbp phan
bao vé nguén nudce va hé sinh thai bién.

v’ Gidi phdp kinh té va tai chinh trong qudn Iy chit théi nhwa

Viéc trién khai cac chinh sach vu déi vé von dau tu va hd tro tiéu thu nguyén
liéu nhwa sinh hoc, ciing nhu san pham tai ché tir chét thai nhya, déng vai trd quan
trong trong viéc thuc day nén kinh té tuin hoan. Pdng thoi, can nghién ctru va hoan
thién cac cong cu kinh té nham giam thiéu rac thai nhya va vi nhya, bao gém: diéu
chinh thué bao vé moéi trudng ddi véi thi nilon kho phan huy, bo sung thué dbi véi
nhya dung mat lan, ap dung thué cho hat nhua trung gian va danh thué d6i v6i nhua
nguyén sinh dé khuyén khich tai ché.

Ngoai ra, cac lgi ich kinh té - x4 hoi tir viée giam thiéu xa thai nhua can duoc
cong nhan va thic déy, nhu tao thém viéc lam, hd tro lao dong khu vuc phi chinh
thirc, phat trién du lich bén viing, duy tri nguon lgi thay san va bao vé da dang sinh
hoc. Céc chinh sach quan 1y chat thai can dugc xdy dung dua trén danh gia tac dong
toan dién, xem xét ca chi phi va loi ich vé kinh té, x4 hoi va moi trudng.

Viéc ting cudng giao tiép va hop tac giita cac thanh phd, khu vuc chiu anh
hudng va cac bén lién quan khac ciing rat can thiét. Dicu nay s& giup két ndi cac

linh vuc kinh té nhu du lich, thuiy san, van tai bién, cang bién va cong nghiép nhya,
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tir 46 xdy dung cac quan hé dbi tac chién luge dé quan 1y chat thai va kiém soéat 6
nhiém hiéu qua hon.

Cudi cung, ndi dung vé phat trién kinh té tudn hoan va quan 1y chét thai nhwa
can duogc 10ng ghép vao cac chién luogc phat trién nganh va quy hoach tong thé, bao
gdém quy hoach bao vé méi truong qudc gia, quy hoach nganh, ving va tinh, nham
dam bao tinh bén vitng va déng bo trong qua trinh trién khai.

v’ Nhin té con ngwoi trong qudn Iy chit théii nhwa

Dé nang cao nhan thirc cong dong vé giam thiéu chét thai, tai st dung va tham
gia vao hé théng thu gom rac, cin ddy manh cac chién dich truyén thong rong rii
cho ca ngudi dan va doanh nghi¢p. Viéc td chirc cac chuong trinh dao tao, hoi thao
va trao ddi chuyén gia s& gitp ning cao niang luc, ddng thoi phat trién d6i ngli nhan
luc c6 chuyén mon. Song song d0, can khuyén khich str dung cic san pham thay thé
nhya dung mot lan nhu tai giéy, tai vai tai st dung, coe giéy hoac cac san phém

nhya sinh hoc than thi¢n v&i1 moi trudong.

Su phdi hop giita chinh quyén dia phuong, t6 chtc xa hoi, doanh nghiép, to
chure tai chinh va gidi khoa hoc dong vai trd quan trong trong viéc quan Iy chat thai
nhwra. Viéc thu hit sy tham gia ctia khu vuce tu nhan khong chi gitp giam thiéu rac
thai ma con thac day cac giai phap xt Iy va quan 1y tong hop chét thai hiéu qua hon.
DPodng thoi, mé rong hop tac qudc té véi cac to chirc va qudc gia khac s& tao didu
kién trao d6i kinh nghiém, 4p dung cong nghé tién tién trong kiém soat 6 nhiém

nhua va vi nhua.

Bén canh d6, can khai thac tiém ning tir cic doanh nghiép dang hoat dong dé
ting cuong dbi thoai vé trach nhiém cia nganh cong nghiép trong viée giai quyét
van dé 6 nhiém nhya. Viéc phdi hop giita cac co quan bao vé méi truong ciing cin
duoc thuc déy dé trién khai céc bién phap kiém soat rac thai nhua va vi nhya mot

cach dong bo, hiéu qua.
3.3.2. Pé xuit giai phap giam thiéu chat thai nhya, vi nhua

3.3.2.1. Pé xuat md hinh kinh té tuin hoan cho nganh nhwa va cic san pham

nhya

Hién nay, ngudn cung nguyén liéu nhya trong nudc tai TP.HCM va céc khu
vuc 1an can van con han ché, din dén mot nghich ly: du phai nhap khau nhua
nguyén liéu, nhung chat thai nhyua ndi dia lai chua duoc tan dung hiéu qua, gay lang

phi, 6 nhiém mai trudng va 1am ting chi phi xir 1y.
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Theo béo cdo cta T6 chic Tai chinh Quéc té (IFC) va Ngan hang Thé gidi,
néu nganh tai ché nhua dugc nang cao va dat ti€u chuan, Viét Nam c6 thé tiét kiém
gan 3 ty USD mdi nam. Mot nha may xtr 1y 300 tan rac sinh hoat mdi ngay c6 thé
san xuat khoang 450 tin hat nhya tai ché mdi thang. V&i muc gia trung binh 10

triéu déng/tén, tai ché nhua mang lai loi ich kinh té dang ké.

Tai Viét Nam, luong chat thai nhya phét sinh dat khoang 18.000 tin/ngay,
trong khi chi phi san xuit nhua tai ché thip hon dang ké so v6i nhua nguyén sinh.
Kim ngach xuat khiu san pham nhya ciing duy tri mirc ting trudng binh quan 20%
mdi nam. Viéc tai ché khong chi gitp giam nhu cau khai thac nhya nguyén sinh, ma
con tiét kiém nang luong, han ché phat thai khi doc, gidm st dung hoa chat trong
san xudt, dong thoi cit giam chat thai va chi phi dau vao, gop phan giam gia thanh
san pham nhya. Dya trén khdi luong chat thai ran phat sinh hang ngay, loi ich kinh

té tir san xuat nhya tai ché dugc trinh bay trong Bang 3.10.

Bang 3. 10. Loi ich kinh té dy kién tir nguyén liéu 1a chét thai nhua khi duoc tai ché

. . |Lwenghat | Glahat | ;o yinh
Cic dia Chat thai nhya tai | nhya tai ché t6 du kién
STT huon sinh hoat che trong thi ( trie
P g (tan/thang) | (tan/thang) | truwong Viét adn /tlﬁgn )
[149] Nam [150] githang
1 H(.) Chi 270.000 13.500 135-675
Minh
Binh 39,91 -
2 Duong 79.830 3:991 10 - 50 triéu 199,55
3 Pbong Nai | 27.600 1.380 dong/tan 13,8 - 69
4 Ba — Ria, |39 609 1.980 19.8 - 99
Viing Tau
5 Tay Ninh | 12.300 615 6,15 —30,75

Hé thong thiét ké tai tao, 1ay cam hing tir nguyén tic "hoc hoi tir thién nhién",
gitip t6i wu hoa viéc sir dung tai nguyén trong do thi va giam thiéu chat thai thong
qua tai str dung. Thay vi ton kém dién tich dat cho chén lap hodc dau tu vao 1o dot
s dung nhién li¢u va vat li€u chiu nhiét dét do, chat thai nhua sau xur 1y co thé tai

ché thanh nguyén lidu phuc vu nhiéu nganh san xuat, tiy theo nhu cau thuc té.

Viéc quan 1y hiéu quéa chat thai nhua bao gom ting cudng ty 1& tai ché, thic
day mo hinh kinh té tudn hoan, han ché rac thai ra moi truong va giam thiéu 6
nhiém. Thanh cong ctia doanh nghiép trong linh vuc ndy phu thudc vao kha ning
phan loai chinh xé4c, 1am chii cong nghé va sang tao trong viéc chuyén doi rac thai

nhua thanh san pham c6 gia tri kinh té cao.
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Thi truong san pham tir nhya tai ché rat phong phu véi nhiéu kiéu dang, mau

sdc va ung dung da dang, tir chau cay, 6ng kinh may anh, dung cu lam vuon, dd
trang tri dén vat liéu 1am dudng. Mot nha may xir 1y 300 tin rac sinh hoat mdi ngay
c6 thé tao ra hon 450 tan hat nhua tai ché mdi thang. V&i mirc gid trung binh
khoang 10 triéu dong/tan tai Viét Nam, cé thé thiy tai ché nhua khong chi gop phan
bao vé moi truong ma con mang lai loi ich kinh té dang ké.
Lu4n 4n nay dé xuat mot giai phap toan dién cho nganh nhya nham giam thiéu vi
nhya trong méi trudng nude. Tam nhin vé nén kinh té tudn hoan trong nganh nhya
dugc xay dung dwa trén sau nguyén tic cot 15i:

i) Loai bo cac san pham nhua khong can thiét hodc tiém an rui ro bang cach cai
tién thiét ké, d6i mdi cong nghé va ap dung mé hinh phan phdi hiéu quéa hon;

ii) Khuyén khich cdc mé hinh tai sir dung nham han ché nhu cau ddi véi bao bi
dung mat lan;

1i1) Pam bao tat ca san phém nhua c6 thé duoc tai su dung hodc tai ché hoan
toan;

iv) Thuc ddy kha ning tai str dung, tai ché hodc phan hiy sinh hoc mot cach thyc
té va kha thi;

v) Giam sy phu thudc vao ngudn tai nguyén khéng tai tao trong qua trinh san
xuét nhya;

vi) Pam bdo san phém nhya khong chira hoa chat doc hai, bao vé strc khoe con

nguodi, an toan moi trudng va quyen loi cua cac bén lién quan.
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Nhién liéu thé aé
san xuat nhua Nhi may dot ric tao dién nang

Cic san pham nhwa tinh Kkhiét

Ric thai nhya khéng thé tai ché
(c6 thé lvm nhya duwomg hoac
d6t tao nhién liéu)

Ll

—

Sw dung lai/tai ; | 4
- g ‘- :
;‘ - ‘

s dung san
pham nhya

o

vi nhua

Nhura ti(;p tuc dwge phan loai
trén co s man sac va cic loai
ma ching cé the dat dwoc mirc

Cac hat t:ii sinh sé déong vai tro 6 tinh khiét 1én dén 90

San pham nhiya tai ché phit hop cho muc Ia nguyén li¢u dé san xuat san
dich sw dyng an toan, tiét Kiém pham theo muyc dich sw dung

* )

Hinh 3. 25. Giai phap dé xuat tong thé cho nganh nhya nham giam thiéu phat thai chat thai nhya va vi nhya vao méi trudng
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3.3.2.2. Pé xuit so @6 cong nghé tai ché chat thai nhya

T4i ché nhua 1a qua trinh chuyén ddi cac san pham nhua da qua sir dung thanh
nguyén liéu méi dé tai str dung trong san xuat. Cac phuong phap tai ché hién nay
khong chi gitip giam thiéu tac dong tiéu cuc ciia nhya dén moi trudong ma con tao ra
gi4 tri kinh té tir nhitng san pham tai ché. Dya trén két qua phan tich vé thuc trang
rac thai nhya va vi nhya tai TP.HCM cung cac tinh lan can doc theo song Sai Gon -
Pong Nai, nghién ciru dé xudt mot mo hinh tai ché nham han ché 6 nhiém vi nhya
va thuc dy phat trién bén vimg. Quy trinh nay duoc toi wu hda cho cac loai nhwa
phd bién trong chit thai sinh hoat, bao gdm PET (Polyethylene Terephthalate),
HDPE (Polyethylene mat do cao), PVC (Polyvinyl Clorua) va LDPE (Polyethylene
mat do thap), hinh 3.26.

| Thu gom pheé héu nhua
vaniléong, phan phoi
| cho cac nha may tai che

| Sap xeép vaphan loa

Nghien, bam, xay nho
rac thai nhua

Nhaét nong chay

Tao hat

nhua tai sinh

\\ Phan pha san pham

Hinh 3. 26. So dd cong nghé tai ché chit thai nhya sinh hoat
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Budc 1: Thu gom va van chuyén rac nhya

Réac thai nhya duoc thu gom thong qua mang ludi thu gom bao gdm ngudi
nhdt rac, cac dai ly phé liéu, doanh nghiép tai ché va hé théng thu gom réc thai cua
dia phuong. Sau khi thu thap, rac nhya dugc chuyén dén céc co so xir Iy dé tién
hanh phan loai va tai ché. Qua trinh thu gom c6 thé do cic t6 chirc chuyén trach
thuc hién hodc ngudi din ty mang dén cac diém tap két nhu thung rac tai ché hay

trung tam thu gom.
Buéc 2: Phan loai nhua trude khi tai ché

Nhuya dugc phéan loai theo mau sdc, chat liéu va ma nhan dién dé tach biét céc
tap chat khong phu hop. Phuong phap phén loai c¢6 thé thuc hién thu cong hoic
bang may méc hién dai nhu hé thong phan loai quang hoc, gitip xac dinh chinh xéc
thanh phﬁn nhya. Tai Viét Nam, viéc phan loai chu yéu van dua vao stc lao dong,
nhung cac nha mdy tai ché tién tién di ung dung cong nghé ty dong hoa dé nang

cao hiéu suat va do chinh xac.
Budce 3: Xay nhé va nghién nhua

Sau khi phan loai, nhua duoc dua vao may nghién dé cit nho thanh cdc manh
vun, gitip qua trinh xt 1y tiép theo dién ra thuan loi hon. Nhya nghién nho s& nhe
hon va dé& dang tach biét cac thanh phan khac nhau. Mot s6 may nghién con duoc
trang bi nam cham dé loai bo tap chét kim loai nhu sit, ddm bao chét luong dau ra

cho qua trinh tai ché.
Budc 4: Rira sach nhua

Cac manh nhya sau khi nghién s& dugc rira bang nudc hodc dung dich tay ria
chuyén dung nham loai bo bui ban, keo dan, tem nhén, thirc an thira va cc tap chét
khac. Cong doan 1am sach déng vai tro quan trong, quyét dinh dén 80% chat lugng
ctiia hat nhua tai ché. Nhua sau khi rira sach s& dugc séy kho trudce khi tiép tuc cac

budc xu 1y tiép theo.
Budc 5: Nung chay nhua

Sau khi lam sach va séiy kho, nhua dugce dua vao hé théng nung chay & nhiét
d6 phu hop nham dam bao cau triic vat liéu khong bi pha hity. Nhua nong chay sau
d6 dugc ép dun va dinh hinh thanh dang hat nho dé thuan tién cho qua trinh san

xudt tiép theo.

Budc 6: Tao vién nhua
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Céc hat nhya sau khi nung chay s€ duogc phan loai dya trén ti trong va do day.
Phé liéu nhya duoc cho vao nude dé tach riéng cac loai c6 tinh chat khac nhau, sau
d6 ép thanh vién nho giup dé& dang van chuyén va sir dung trong san xuét. Viéc tao
vién nhuya ciing hd trg phan loai theo mau sic, gitp qua trinh phan phdi va ung dung

tré nén hi¢u qua hon.
Budc 7: Phan phdi san pham tai ché

Sau khi hoan thanh quy trinh tai ché, cac san pham nhua tai ché s& dugc cung
cap dén thi truong thong qua cac kénh phan phdi phu hop, phuc vu nhu cau san xuét
va tiéu dung.

Hoat dong tai ché va tai st dung dong vai trd quan trong trong viéc giam chi
phi dau vao va ha gia thanh san pham trong nganh nhya. Thay vi can dién tich 16n
va tén kém chi phi dt dai cho viéc chon 14p hodc dau tu vao cac 10 dbt rac, tdi vu
hoa ty 1é tai ché mang lai hidu qua cao, gop phan xay dung nén kinh té tudn hoan
bén vimng va han ché 6 nhiém moi trudng. Hiéu qua kinh té cia doanh nghiép phu
thudc vao kha ning phan loai rac, 1am cha cong nghé va sang tao trong viéc chuyén
d6i chat thai thanh san phdm c6 gia tri.

Thi truong nhwa tai ché rat phong phu, dap timg da dang nhu cau sir dung, tir
san xuét chiu cdy, bao vé éng kinh may anh, dung cu 1am vuon, do trang tri dén vat
liéu xay dung nhu mat duong. Tai ché khong chi gitp tiét kiém ning luong ma con
bao ton tai nguyén khong tai tao nhu ddu mo, tao viéc lam, giam 6 nhidm va han
ché luong rac thai can chon 1ap. Bén canh d6, nganh cong nghiép tai ché con mé ra

co héi dau tu tir khu vuc tu nhan, gidam sy phu thudc vao nguon von cong.

Ngoai ra, tai ché nhua gép phan giam phat thai khi nha kinh, hd tro cit giam
lugng CO: tir cic nganh céng nghiép 16n nhu xi ming, sit thép va san xuit dién.
DPéi véi nhiing loai nhya khong thé tai ché, chung co thé dugc tan dung lam nhién
lidu trong cac nha may dong xtr 1y, gitip tiét kiém than va thu hoi nang luong hiéu
qua hon so voi phuong thirc chon lap hodc d6t thong thuong, dong thoi giam thiéu

tac dong tiéu cuc dén moi trudng.
3.3.2.3. Phan tich tinh kha thi khi 4p dung gidi phap mé hinh kinh té tudn hoan

Luan an danh gia tinh kha thi cua viéc 4p dung mo hinh kinh té tuan hoan
trong nganh nhwya nham giam thiéu rac thai nhuya va vi nhua trong méi truong.
Phuong phap phan tich SWOT dugc thuc hién dua trén khao sat thoi quen ti€u dung
nhya cua ngudi dan, két hop véi danh gia tir cic chuyén gia theo thang diém Likert
5 bac. Két qua phan tich SWOT dugc trinh bay trong Bang 3.11.
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Bang 3. 11. Két qua phan tich SWOT khi ap dung giai phap dé xuat

Diém manh Diém yéu

Chét thai sau khi thu gom co -

thé duoc van chuyén truc tiép
dén nha may, giup tiét kiém dién
tich dat, loai bo nhu cau chén lap
va toi uu hoa tai nguyén.

Giam thiéu nguy co phat sinh
khi thai, mui hoi, nudce ri rac va
han ché luong khi nha kinh thai
ra moi truong.

Giam anh huong tiéu cuc dén
chat lwong moi truong sdng cua
cong dong.

Tai ché va tao ra nhiéu san
pham hiru ich phuc vu nhu cau
doi sbéng.

Cit giam chi phi van hanh va
giadm su phu thudc vao nguyén

liéu nguyén sinh nhap khéu.

Viéc xac dinh dia diém phu hop dé trién

khai phwong 4n con gip nhicu thich
thirc.

Chi phi dau tu ban dau va van hanh cao,
ddng thoi yéu cau luc luong lao dong
16n.

Nha mdy can dién tich rong, trong khi hé
thdng may moc va day chuyén san xut
co kich thudc lon.

Can nang cao y thic phan loai rac tai
ngudn clia ngudi dan.

Co ché, chinh sach hién nay chua di hap
dan dé thu hat nha dau tu.

Cong nghé san xuit van chua theo kip
xu hudng hién dai.

Viéc huy dong vén dé dd6i méi cong
nghé con nhiéu kho khin, dic biét ddi

v61 doanh nghiép vira va nho.

Co hoi Thach thirc

Su gia tdng nhu cau doi voi cac -

san pham trén thi trudng.

Nguén nguyén liéu dau vao doi
dao voi chi phi hop 1y.

Thi trudng rong mo, diy tiém
nang va co6 it sy canh tranh tr
doanh nghiép nudc ngoai.

Ho6 trg tir chinh sach vu dii cua

nha nudc.

Su thay doi dot ngdt trong cac quy dinh
phap 1y c6 thé anh hudng dén hoat dong
san xudt va kinh doanh.

Ngudn cung nguyén liéu ddu vao c6 thé
khong on dinh, ddng thoi nganh cong
nghiép con phu thudc nhiéu vao cong
nghé, hoa chét va thiét bj nhap khau.

Rui ro tai chinh cing véi sy bién dong
cua thi truong nhua co thé tac dong dén
tinh bén vitng ctia nganh.

San pham nhuwa tai ché gip kho khin
trong viéc canh tranh v6i nhya nguyén

sinh do chat luong va gia thanh.




V6i thang diém thang diém Likert 5 bac tir 1 dén 5, két qua danh gia tinh kha thi cta giai phap dugc thé hién trong so d6 nhén ¢ Hinh

3.27.
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Hinh 3. 27. Biéu d6 mang nhén Radar vé danh gia SWOT trong viéc ap dung giai phap

(a) Diém manh; (b) Piém yéu; (c) Co héi; (d) Nguy co thach thire
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Biéu d6 Radar cho thay nganh nhua c6 nhiéu diéu kién thuan loi va co hoi dé
ap dung mo hinh kinh té tuan hoan. Hién nay, nganh nay dang phét trién manh mé
véi tiém nang mo& rong trong tuong lai. Pac biét, nguén chét thai nhua gia ré co thé
tr¢ thanh nguyén liéu dau vao cho qua trinh san xuét nhya tai ché, d@)ng tho1 tao ra
nguén tai chinh ho tro hoat dong kinh doanh. Bén canh d6, xu huéng st dung nhya
tai ché ngdy cang phd bién, khong chi dap tmg nhu cau da dang cta nguoi tiéu dung
ma con thé hién y thirc bao vé méi trudng.

Tuy nhién, nganh nhya ciing dang d6i mat véi mot sd thach thirc, bao gdm
cong nghé tai ché chwa hién dai, quy mo san xut nho, thiét bi tho so va hiéu suit tai
ché con thip, anh huong dén chat luong san pham. Pé khic phuc nhimg han ché
nay, Chinh phii cdn ban hanh cac chinh sach hd trg, nhu hoan thién khung phap 1y
nham thuc ddy sy phat trién cta kinh té tudn hoan, dong thdi xac dinh rd trach

nhiém cua cac co quan quan ly nha nudec.

Phan tich SWOT chi ra réng, dé dat duwoc muc tiéu phat trién bén viing, can
thiét 1ap mot 16 trinh cu thé v6i cac bude di va giai doan trién khai 16 rang. Viéc
ting cuong hop tac gitta cac bén trong chudi gia tri nganh nhya dong vai tro quan
trong trong viéc thiét ké, str dung va tai ché nhya hiéu qua, giup giam thiéu luong
rac thai ra moi trudng va hudng téi mot nén kinh té tuin hoan bén vimng. Pong thoi,
can xac dinh nhimng co hoi trong chudi cung tmg dé t6i wvu héa qua trinh giam thiéu,
tai str dung va tai ché nhwa. Ngoai ra, viéc dau tu va phat trién céng nghé méi s&
g6p phian tao ra cac san pham, dich vu ciing nhu nganh céng nghiép hd trg phu hop
v6i mé hinh kinh té tudn hoan, gitip ning cao hiéu qua san xuit va bao vé moi

truong.
3.3.3. Dé xuit giai phap cong nghé xir Iy nwée thiai nhim giam thiéu vi nhua

Céc nghién ctru trude day da danh gia hidu qua loai bé vi nhya bang cach phan
tich cac mau thu thap tir hé thong xt Iy nudc thai. Tuy nhién, nhitng nghién ciru nay
chua thé xac dinh chinh x4c quy trinh xtr 1y t6i uu ciing nhu co ché loai bé vi nhua
hiéu qua nhat. Do d6, nghién ctru ndy tap trung vio viéc so sanh hiéu suat cta cic
cong nghé xir Iy khac nhau tai 6 nha may xir Iy nude thai thong qua phan tich tong

hop.

Két qua cho théiy hiéu suét loai bo vi nhua phu thudc vao cac giai doan xu 1y
chinh, bao gém loc sinh hoc, qua trinh léng SO cép, loc, phan rng sinh hoc ciling nhu
loai bo can, cat va dau md. Dir liéu thu dugc tir 6 nha may xir 1y nudc thai trén luu

vue song Sai Gon — Bong Nai chi ra rang cac cong nghé hién c6 dap tmg dugc quy
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chuan QCVN 14:2008/BTNMT va dong thoi giam thiéu dang ké luong vi nhwa

trong nudc thai.

Tuy vay, dé nang cao hi¢u qua xur 1y, nghién ctru dé xuat mot so d6 cong nghé
cai tién, c6 thé di€u chinh linh hoat tuy theo cong suat va yéu cau dau ra. Giai phap
nay nham t61 vu hoéa kha nang loai bo vi nhua, gdép phan bao v¢ moi truong va nang

cao chit luong nude thai sau xtr Iy (Hinh 3.28).
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Hinh 3. 28. So d6 cong nghé xir Iy nudc thai dugc dé xuat dé giam thiéu vi nhya trong dong thai vao ngudn tiép nhan (song Sai Gon —

Pong Nai)

a) Khi nuéc sau xir Iy da dat QCVN 14:2008/BTNMT chi can khi tring va dwa vao nguon tiép nhdn, b) Khi meoe sau xir Iy chwa dat

QCVN 14:2008/BTNMT, con nhiéu can ban (trong do co ca vi nhua) can loc ap luc truoc khi dwa vao nguﬁn tié}) nhan.




123

X 1y so bd 1a qua trinh loai bo tat ca cac vat liéu c6 thé dé dang thu duoc tir
nude thai ban dau, nham ngan chan hu hai hodc tac nghén cac may bom va duong
éng. Trong giai doan nay, cac vat liéu nhu rac, canh cdy, la va cac vat thé 16n khac
thudng duoc loai bo. Vi nhua trong dong nudc thai dau vao dugce thu gom va loai
b6 qua bé ling, ddng thoi cing voi ddu md ndi trén bé mit nude sé& duge tach ra &
bé tach dau m&, nham tranh 1am tac nghén hé théng may bom va duong 6ng phia
sau (hi¢u suét loai bo dat 95% nho vao tinh ti trong cua vi nhya trong nudc thai,
diéu nay phu hop véi cac nghién ctru trude day) [82]. Tai bé diéu hoa, luu lugng va
néng do cac chit duge 6n dinh va can béng do pH, bao gém ca vi nhua. Sau khi cac
yéu td nay duoc diéu chinh, nudc thai tiép tuc dugc xur ly theo cong nghé AO. Khi
két hop bé Anoxic va Aerotank, diy duoc danh gia 13 phuong phép hiéu qua va tiét
kiém cho qua trinh xir 1y nudc thai. Bé sinh hoc thiéu khi Anoxic sir dung cac vi
sinh vat tiy nghi sinh (c6 thé sir dung hoic khong sir dung oxy) dé phan huy céac
hop chit hitu co c¢6 chira Nito va Phdtpho trong nudc thai. Trong bé nay, hai chudi
xtr 1y s& dién ra, bao gdm khir Nitrat va khtr Phosphorit. Bé Anoxic ¢ kha ning loai
b6 mot lwong 16n chat hitu co trong nude, voi kha nang xtr Iy BOD tir 80% dén
90%. Loai bé nay khong yéu cau nhiéu thoi gian va ning luong, va con ¢ thé san
sinh khi biogas co thé st dung Iam nhién liéu. Bé Aerotank 1a bé sinh hoc hiéu khi
vO1 hé théng khuéy tron. Bé nay hd trg cac vi sinh vat hoat dong, tao ra bun hoat
tinh lo lng va phan hiy cac chét hiru co. Dé tao diéu kién cho vi sinh vat hiéu khi
phat trién, bé duoc trang bi may suc khi cung cdp oxy va khudy tron dong nudc.
Lép dém vi sinh trong bé c6 dang gip nép, voi nude va khi di qua theo duong dich
dat véi goc nghiéng 60%, gitp ting kha ning tiép xuc giita bun hoat tinh va nudc.
Qua trinh xtr Iy nay giup loai bo photpho, giam mam bénh, 6n dinh luong bun va
loai bo khoang 97% chit rin lo limg, bao gdm ca vi nhwa. Tuy nhién, dé dam bao
hi€u qua hoat dong cua bé, téng ham luong TSS va vi nhya khong duoc vuot qua
150 mg/1.

Tiép theo, nuéc dugc dua qua cic tim lang Lamella, cic tam ling nay gitip
lrfmg trong luc cac hat can lo lung gém ca vi nhya ra khoi nuéc. Nho trong luc,
nudc thai duoc phan lam ba pha riéng biét (pha huyén phi, pha bun cin, va nudc
trong). Bun ling & day doc cua thiét bi bom mot phan tuan hoan tré lai bé Aerotank.
Phan bun xa c6 bao gdm céa vi nhua lang dugc bom dinh ky sang bé chtra bun xa
thai. Tai bé lang nay, 98% hat vi nhua bi loai bo trong bé khi chung lién két véi chat
ran lo limg va duoc phéan tach bang qua trinh ling dong. Mot phan bun hoat tinh s&
dugc tuan hoan lai bé on dinh dé xu 1y tiép. Khi nudc sau xir Iy di dat QCVN
14:2008/BTNMT chi can khir tring va dwa vao ngudn tiép nhan (Hinh 3.28a).
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Nhung néu nudc sau xtr Iy chwa dat QCVN 14:2008/BTNMT, con nhiéu cin ban
(trong d6 bao gém co ca vi nhya) can loc ap luc loai trir trude khi dua vao ngudn
tiép nhan (Hinh 3.28b).

Uu diém va kho khin ctia cong nghé AO: Néu sir dung riéng 1é bé Anoxic hay
chi dung riéng Aerotank thi nhitng dang nuéc thai c6 nhiéu vi nhya, vun kim loai va
tao ra mui hoi thdi thi viée sir dung don 1¢ bé Anoxic hay Aerotank thuong khong
mang lai hiéu qud quad vuot tréi. Tuy nhién, viéc thi cong bé Anoxic két hop
Aerotank 13 kha khé khan va tén kém. Chinh vi thé, thong thuong chi nhimg du an
16n méi co thé tinh toan bé Anoxic két hop Aerotank va thi cong ddy du nhat. Muc
tiéu két hop Anoxic va Aerotank trong hé thong xir Iy nham xt 1y triét dé duogc ham
lugng chat thai hitu co tir hoat dong sinh hoat cua cong déng dan cu trén song Déng
Nai va séng Sai Gon; thém nita 13 quy trinh cong nghé dugc dé xuat cd thé chiu

duoc tai trong chat hitu co cao va cong suat xa thai cua khu vuc tuong doi 16n.

So d6 cong nghé dugc dé xuit trong Hinh 3.28 phu hop dé xur 1y ddi véi cac
dbi tuong:

1) Nudc thai tap trung trong cac khu céng nghiép co nganh san xuit dién
hinh 14 san xuét san ph'flm bao bi, chai lo, nép nut chai lo nhya, dién tr, dét, may
mac... V&1 dac trung ham luong céc chit BOD, COD, TSS, Nito, photpho, nudc

thai tr nganh san xuat trén déu cao so voi quy chuan;

1) Nudc thai sinh hoat, d6 thi c6 chira nhiu céc vi sinh vat gay bénh vi
khuén, vi rat, hay ham lugng cac chat dinh dudng nhu BOD, Nito, Photpho cao, cac

chat hitu co kho phan hay va vi nhya.

Vi nhya dang sgi co kich thudc hat 16n (3—5 mm) co thé dé dang duoc tach ra
bing qué trinh ling so cip. Polyethene (PE) va cac vat chat vi nhwa c6 kich ¢& nho
(nho6 hon 1 mm) dé dang bj vi khuan giit lai trong bun hoat tinh, ling trong bé ling
2val phﬁn bun hoan luu. Vi vay, viéc lua chon phu hop k¥ thuat xu 1y loai bo vi
nhya khoi dong thai trong cdc nha may xur ly nudc thai cd tinh kha thi cao. Tac
dong cua cac hinh dang, kich thudc hat va ching loai polyme khac nhau trong viéc
loai bo chung trong cac quy trinh xir Iy khac nhau nén nhan dugc nhiéu sy quan

tam, nghién ctru sau hon.
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KET LUAN VA KIEN NGHI
Két luin

Luan 4n da hé théng hoa co so 1y thuyét va thyc tién lién quan dén vi nhua
trong mdi trudng nudc, tir cac ngudn phat sinh dén phuong phap nghién ctru theo
huéng din NOAA, két hop vé6i kinh nghiém qudc té va diéu kién dia phuong. Quy
trinh thu mau va phan tich vi nhua trong nudc song va nudc thai duoc xay dung phu
hop véi dic thu hé thong séng Sai Gon — Pong Nai va cac nha may xt Iy nude thai

dién hinh, ddm bao dg chinh xac va tin cay.

Két qua nghién ctru cho théy vi nhua hién dién phé bién trong toan bo 432
mau nudc mat va 312 mau nude thai, vai mat do cao, phan bd phu thudc vao mua,
thity tridu va mat do dan sé khu vuc. Nudc séng ghi nhan hon 60 loai polymer,
trong khi nudc thai phat hién 31 loai, trong d6 Nylon-PA va Ethylene chiém wu thé.
Vi nhya trong nudc thai chu yéu la dang so1, voi ham lugng cao hon 3-5 1an so vai
cac nghién cuu trude, mac du cong nghé xur 1y hién tai chua dugc thiét ké riéng cho
vi nhya nhung van dat hiéu suit loai bo 1én dén 93,7% ddi v6i vi nhya kich thude

16n.

Trén co s& két qua thuc nghiém, luin 4n dd dé xuat cac giai phap giam thiéu 6
nhiém vi nhwa trong nude song va nudce thai, duoc danh gia tinh kha thi bang phan
tich SWOT va thang do Likert. Cac giai phap déu cho thay tinh phu hop cao véi
diéu kién thyc tién, gép ph?m xay dung co sé khoa hoc cho viéc hoach dinh chinh

sach kiém soat vi nhua tai Viét Nam.
Kién nghi

Cong trinh trén cin duoc mé rong dinh hudng nghién ciru tiép theo vé pham
vi kich thuéc quan sat (kich thudce vi nhwa nhé hon 1mm), dé phat hién dugc nhiéu
loai vi nhya dai dién khac trong cac mdi trudng mau, dic biét trong nguén nudc

cap.

Cho dén hién nay, Quy chuan Viét Nam chua c6 gi61 han nao vé vi nhya cua
cac nha may xtr 1y x4 thai vao ngudn tiép nhan nudc thai hodc ngudn cung cap nudc
cho cac nha may xur Iy nudc cp. Vi vay, can phai ¢ cac nghién ciru xay dung Tiéu
chuan, Quy chuan cu thé vi nhya trong méi truong nudce, dic biét 1a nude cip cho

an uong va sinh hoat.
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PHU LUC 1. CAC PHIEU KHAO SAT

1. Phiéu khdo sdt cic hg dén vé théi quen siv dung sin pham nhwa

CONG HOA XA HOI CHU NGHIA VIET NAM
Boc lip — Te do — Hanh phac

Tp. Hé Chi Minh, ngdy  thdng  ndm 20

PHIEU KHAO SAT NHANH VE THOI QUEN
SUDUNG SAN PHAM NHUA

Nhim chwong trink nzhidn cim gidi phip zidm thitu vi nhea v rac thii nhea vio mai
trromz mwec sdng Sai Gon — BDong Mai, rat mong Anh'chi nhiét tinh dang gop v kign,
Phan 1. Théng tin chung
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4. 83 hrome thinh vién tromg hé gladinh:
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T R ERE oo e ee st

Phan 2. Khdo sit théi quen st dung sdn phim nhwa
§. Ong'Ba cé thdi quen nhw the nio 44i voi cic sin phim nhvs khéng con ding? (Bénh
dan (7 vao ndi dung lra chon).

STT San phim nhwa Co Khing
Ed hoan toanm nhw rac thai sich
hpoat
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2. Phiéu khao sdt tinh kha thi ciia mé hinh kinh té tuan hoan

CONG HOA XA HOI CHU NGHIA VIET NAM
Bac lip — T do — Hanh phic

Tp. Hé Chi Minh, ngdy  thdng  ndm 20

PHIFEU KHAO SAT Y KIEN CHUYEN GIA

Nhém muc dich gifm thidn vi nhre va ric thii nhra vio mai 1:nrf:rng miroc sdng Sai
Fon — Eung Mai, gidi phap md hink kinh t3 tmin hoin nhira va |:an: zdn ]:-ham nhira di dwoc
de mlat, rat mong Quv chuyén gia nhiét tinh dong gop v kién ve chwong trinh dao tao hién
nay cia Mhi mrong.

Phan 1. Thing fin chung vé oo quan/td chirc/cd nhiin cang cap thing tin

A Thing tin chung vé newdi cung cdp thing tin
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Phan ?. Dénh gii sir cin thiét vé gidi phiap gidm thitu rac thii nhwa va vi nhwea

9. Omg/Ba dinh zii nhw the nio vé mirc dé cin thidt vé gidi phip gidm thidy ric thii nhra
vavinhea? (Brank dau ) vao mec 36 Ira chon).
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Phan 3. Panh gia tinh kha thi cia mé binh kinh té tuin hoin nganh nhra va cic 3dn
ph;m nhra

10. Omz/B3 dink gid nhw thé nio v& tink khi thi cdz mé hinh kinh t& min hodn nzinh nhra
2 cac :dn phim nhye (Hink)? (Banh diu () vio mkc 35 hra chon).
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Co hoi (Cportumis)

Sty gia tang nhi c30 Ve cac san pham
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PHU LUC 2. HINH ANH THUC HIEN LUAN AN

1. M{t 56 hinh dnh tai phong thi nghiém

PL 1.1. Hé théng may FTIR-ATR (A7nh chup tai phong thi nghiém Vién Cong nghé mai truong — Hoc vién
Khoa hoc va Cong nghé - Vién Han lam Khoa hoc va Cong nghé Viét Nam)

PL 1.2. Phy kién kém theo ctia FTIR-ATR (Anh chup tai phong thi nghiém Vién Cong nghé méi triong —
Hoc vién Khoa hoc va Céng nghé - Vién Han lam Khoa hoc va Cong nghé Viét Nam)

f
—

PL 1.3. Khu vuc chuan bi, tich chiét mau (4nh chup tai phong thi nghiém Vién Cong nghé méi truong —
Hoc vién Khoa hoc va Cong nghé - Vien Han lam Khoa hoc va Cong nghé Viét Nam)
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PL 1.5. Khu vuc chuan bi mau va phan tich khéi lwong (Anh chup tai phong thi nghiém Nation Lab —

IECES)
2. Mpt sé hinh dnh vé céng tic thu méu va tién hanh thi nghiém

PL 2.1. Lu6i thu mu vi nhua (Avnh chup tai khu vuc song Sai Gon)



148

e it e e i =

PL 2.2. Cong tic ldy mau song Pong Nai (Anh chup tai khu vyc song Dong Nai)

et < b,

PL 2.4. Cong doan van chuyén mau (Anh chup tai phong thi nghiém Nation Lab — IECES)
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3. Mgt sé hinh dnh tién hanh phd méu, tich chiét vi nhwa khéi cdc hop chit hivu co

va khodng vt

"Y -. 3 A X ‘ |
PL 3.2. Cong doan rdy va rira mau (Anh chup tai phong thi nghiém Vién Céng nghé méi truong — Hoc
vién Khoa hoc va Cong nghé - Vién Han lam Khoa hoc va Cong nghé Viét Nam)

PL 3.3. Cong doan oxy hoa dé loai bo cac chit hitu co (Anh chup tai phong thi nghiém Vién Cong nghé

moi truong — Hoc vién Khoa hoc va Cong nghé - Vién Han lam Khoa hoc va Cong nghé Viét Nam)
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PL 3.4. Giai doan dung dich mau dan tré nén trong hon, oxy hoa hoan toan cac hop chat hitu co (Anh
chup tai phong thi nghiém Vién Cong nghé moi truong — Hoc vién Khoa hoc va Cong nghé - Vién Han
lam Khoa hoc va Cong nghé Viét Nam)

PL 3.5. Giai doan cho dung dich NaCl vao nham tach ti trong, vi nhya ndi trén bé mat, khoang vat va kim

loai chim xudng day cbc (Anh chup tai phong thi nghiém Nation Lab — IECES)

(P~

PL 3.6. Giai doan loc chin khéng (Anh chup tai phong thi nghiém Vién Cong nghé méi truong — Hoc vién
Khoa hoc va Céng nghé - Vién Han lam Khoa hoc va Cong nghé Viét Nam)
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4. Mt s6 hinh dnh xdc dinh sé lwong, hinh dang va mau sic, polyme vi nhwa trong

cdc mau

PL 4.3. Vi nhya dugc phén loai theo kich thudc
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Thermo

SCIENTIFIC

Pl 4.4. Chuan bi guong vang dé soi vi nhwa bang may quang phd FTIR

Identified Library Components
el

‘Matc AreaWof  Col
18 40w % HR Library 50 2
19 SODIUM BISULFATE IN KBR Georgla State Crime Lab Sample Library 7140 1
20 by Additi @850 1
2 FATE Sample Libary 779 0 1
22 POLYGALACTURONIC ACID SODI Sample Library 940 1

IONOMER RESIN

Polyethylene Teraphalate (PET)

[Methyl 2-hydroxyethyl cellulose

2500

{em-1)

500

PL 4.5. Mot s6 phd polyme dugc phat hién boi may
FTIR két hop chup anh

Thermo

SCIENTIFIC

Collected Spectra

1D Pariicle/Spectrum Position  CID Identified Component Name. Maich Area Width
1 X=2680,Y=-6374 5 POLYPROPYLENE #1 9163 10.28 37215 11473
2 X=10812.Y=-7207 18 RAYON 87.87 E) .9
3 X=10039,Y=-5008 8  Glycynhizic acid, monoammonium salt hydrate, ¢ 90.91 004 1478 1106
4 X=4216Y=-3446 14 SERA HUMAN POOLED NORMAL 9419 001 1201 406
5 X=804,Y=2347 8 izic acid, monoammonium salt hydrate, ¢ 91.34 001 856 62
6 X=519,Y=-2550 2 POLYVINYL ALCOHOL AV. MOL. WT. 10 39 903 37202 10055
7 X=863Y=-1450 13 NYLON 9118 001 839 462
8 X=859,y=-1529 13 NYLON 9394 0 60 27
9 X=4Y=-1086 12 Dextrin £7 003 1276 933
10 X=3906,Y=-2017 6  Poly(propylene:ethylene), 7mol%C2 9629 011 789 56.1
11 X=10940,¥=-1075 7 Starch, soluble, A.C.S. reagent 9182 01 9874 418
6 Poly(propylene:ethylene), Tmol%C2 9532 001 586 465
13 NYLON %82 0 646 278
14 X=-549,Y=828 15 MPA-60 (TOLUENE) 918 001 676 573
15 X=3106,Y=1635 16  Polyethylene Teraphalate (PET) 7516 001 60 394
16 X=6701,Y=1380 9 CONDUCTIVE CTG 076 93156 005 1957 1088
17 X=10925,y=2093 4 XANTHAN GUM %002 1411 64416 910
18 X=1933,¥=2029 2 POLYVINYL ALCOHOL AV. MOL. WT. 10 9001 1338 47075 11805
19 X=042,Y=2524 10 EVOH EVAL film $691 003 386 371
20 X=-777,Y=3860 6 Poly(propylene:ethyiene), 7mol%C2 9833 05 23002 871
21 X=995,Y=3868 19 RO-3097 KROMA RED 604 0 30 19.1
22 X=1077,¥=4330 20 Sodium dimethyldithiocarbamate hydrate, 98% 8274 0 30 16.7
23 X=10046,Y=5455 3 UCARAW-850 8572 1398 3678 15786
24 X=3315¥=7171 1 NACRYLIC X78-3730 8617 2089 45584 27224
25 X=5730,Y=8311 11 POLYESTER 2848 003 0 ()
26 X=5636,Y=8206 17 76 RES P-546 8595 0 45 255
27 X=571,Y=7572 3 UCAR AW-850 8734 838 369 10384
X268 74
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VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Pgc lip - Ty do - Hanh phiic
HOQC VIEN KHOA HQC VA CONG NGHE

Sé: A5% IQP-HVKHCN Ha Ngi, ngay L6 thang 3 nam 2025

QUYET PINH
Vé viée thanh lip Hji d?)ng dinh gid lufin dn tién si cip Hoc vién

GIAM POC
HOQC VIEN KHOA HQC VA CONG NGHE

Cén cir Quyét dinh 56 364/0D-VHL ngay 01/3/2025 ctia Chu tich Vién Han lam
Khoa hoc va Céng nghe Viét Nam vé viéc ban hanh Quy ché Té chire va hoat dong cua
Hoe vién Khoa hoc va Cang nghé;

Can cit Thong tu 56 08/201 7/TT-BGDDT ngay 04/4/2017 cia Bo Gido duc va
Dao tao vé vige ban hanh Quy ché Tuyén sinh va Dao tao trinh do Tién si:

Can cir Quyel dinh 56 1 948/0D-HVKHCN ngay 28/12/2018 cua Gidm déc Hoce
vién Khoa hoc va Céng nghé veé viéc ban hanh Quy dinh dao tao trinh do tién s7 tai Hoc
vién Khoa hoc va Cong nghé;

Can cir Quyét dinh s6 1119/0D-HVKHCN ngay 10/8/2021 ctia Gidm déc Hoc vién
Khoa hoc va Céng nghé vé vige cong nhdn nghién citu sinh;

Xét dé nghi cia Trudmg phong Dao tao.

QUYET DINH:

Diéu 1. Thanh 1dp Hoi ddng dénh gi ludn n tién si cip Hoc vién cho nghién ciru
sinh Huynh Thi Ngoc Han véi dé tai:

“Nghién ctru sy hién di¢n va mire d9 nhiém vi nhua trong cic ngudn nwée thii,
nuée song Sai Gon —Dong Nai va dé xuit gidi phap giam thiéu”.

Nganh: K§ thudt méi trudng Ma s6: 9 52 03 20

Danh séch thanh vién Hoi dong danh gi ludn 4n kém theo Quyét dinh nay.

Piéu 2. Hoi ddng co trach nhiém déanh gia ludn n tién si theo diing quy ché hién
hanh cia B9 Gido duc va Pao tao, Hoc vién Khoa hoc va Céng nghé.

Quyét dinh c6 hiéu luc ti da 90 ngay ké tir ngdy ky va ddm béo thoi han dao tao
theo ding quy dinh cia Hoc vi¢n. Hoi ddng ty giai thé sau khi hoan thanh nhi¢m vy,

Piéu 3. Truing phéng Té chirc - Hanh chinh, Trudng phong Dao tao, Trudng
phong K& toan, céc thanh vién co tén trong danh sdch Hoi démg va nghién ctru sinh cé
tén tai Piéu 1 chiu trdch nhiém thi hanh Quyét dinh nay./. %

Noi nhin: . GIAMPOC 3~
- Nhu Diéu 3;
- Luu hd s0 NCS;

- Lwu: VT, BT. HK16.

Vu Pinh Lam



DALY

HOC VIEN

ACH HQ1 DONG PANH GIA LUAN AN TIEN Si

CAP HQC VIEN

oIt dinh s6 455 /QD-HVKHCN ngay 28 / 3 /2025
am déc Hoc vién Khoa hoc va Cong nghé)

¢nghién ciru sinh: Huynh Thi Ngoc Han

nuée thii, nwéc song Sai Gon — Ddng Nai va dé xuit gidi phap giam thiéu”.
Nganh: K§ thuit méi truong
Ngudi huéng din 1: PGS.TS. Huynh Pha, Trudng PH Cong nghé TPHCM.
Ngudi huéng din 2: GS.TS. Nguyén Thi Hué, Vién Khoa hoc cong nghé Nang

lugng va Moi trudmg, Vién Han lam KHCNVN

Mi s8: 9 52 03 20

Tén d¢ tai: “Nghién ciru sy hién dién va mire d§ nhiém vi nhyra trong cic ngudn

Trach
Ho va tén, hoc ham, Chuyén . nhi¢m
hoce vi nganh Coquan chng the trong Hji
dong
K9 thud Vién Khoa hoc cong nghé
PGS.TS. D3 Viin Manh b e Ning luong va Mbi truomg, | Chi tich
MUE | Vien Han lim KHCNVN
Trudng DH Khoa hoc Ty nhién, e
) i 5 ; Phéan bién 1
PGS.TS. Tir Binh Minh Héa hoc Pai hoc Quéc gia Ha Noi -
R - Trudmg Pai hoc Su pham Ha Noi, WL RY
PGS.TS. Lé Minh Cim Hoéaly 4 G 406 Vi Dl 156 Phan bién 2
Hiba mdi Trudng Pai hoc Khoa hoc va
PGS.TS. Mai Huong : gl Cong nghé Ha Noi, Phan bién 3
Vién Han 1dam KHCNVN
Vién Khoa hoc cong nghé S
a AR U -
TS. Duong Thi Hanh - 3::;;‘:8 Nang luong va Méi truomg, | 0
Vién Han lam KHCNVN y
PR S K¢ thugt | Truong DH Cong nghi¢p Ha Noi, | . .
PGS.TS. Pd Thi Cam Vin a1 g B Céng thuong Uy vién
s Ky thuat | Trudng Pai hoc M6 - Dia chit, ——
PGS.TS. P6é Van Binh Qﬁi trudng B Giko:dic vi Dio 180 Uy vién

o
Hoi dong gom 07 thanh vién./. ;1/\







VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Pic lip - Ty do - Hanh phic
HOC VIEN KHOA HQC VA CONG NGHE

Ha Ngi, ngay 12 thang 6 nam 2025
BIEN BAN HOI PONG PANH GIA LUAN AN TIEN ST CAP HQC VIEN

Nghién ciru sinh: Huynh Thi Ngoe Hiin

Tén ludn dn: Nghién ciru sy hién di¢n va mic d§ nhiém vi nhya trong cic ngudn
nuée thii, nuée song Sai Gon - Ddng Nai va d& xufit gidi phap giam thiéu.

Chuyén nganh: K§ thudt moi trudng  Ma sé: 9520320

Ngudi huéng din khoa hoc: PGS.TS. Huynh Pht va GS.TS. Nguyén Thj Hugé

Thoi gian hop: 9h00, thir Nim, ngay 12/6/2025

Dia diém: Hi trudng 1705, nha A28, Hoc vién Khoa hoc va Cong nghé, sé 18 dudng
Hoang Quéc Viét, Cau Gidy, Ha Nbi.

NOI DUNG

danh gid luan 4n céip Hoc vién. D& nghj Chu tich Hoi dong diéu khién budi hop.

- Chui tich Hoi ddng didu khién budi hop:

+ Tuyén b s6 thanh vién Hji dong c6 mit: 07/07

+ Thu ky hdi ddng doc 1y lich khoa hoc va két qua hoc tép cua nghién ctru sinh.
2. Tir 9 gir 15 dén 9 givr 45:

- Nghién c(ru sinh Huynh Thi Ngoc Hén trinh bay ni dung luén an.
3. Tir 9 gitr 45 dén 11 givr 00:

-PGS.TS. Tir Binh Minh - Phan bién 1 doc nhin xét ludn 4n va dit ciu hoi
(kém theo toan vin nhén x¢t).

-PGS.TS. Lé Minh Cim - Phan bién 2 doc nhén xét ludn an va dit céu hoi (kém
theo toan vin nhén xét).

-PGS.TS. Mai Huong - Phén bién 3 doc nhén xét ludn an va dat cdu héi (kém
theo toan vin nhin xét).
Cic ciu hoi cia phin bién va ciiu tra 10 ciia nghién ciru sinh: (ghi rd ho tén, hoc
vi, chirc danh khoa hoc ciia nguai hoi)

- PGS.TS. Tix Binh Minh - Phan bign 1

Ciu 1: D& tai cin so sanh két qua nghién ciru clia minh véi cdc nghién ciru
tuong tu trong nudc va trén thé gigi?

- PGS.TS. Lé Minh Cém - Phdn bi¢n 2

1




Céu 2: Quy trinh 1&y mfu duge sir dung trong ludn én 12 quy trinh da dugc quy
chuéin hoa hay ké thira tir cic nghién ciru da duge cong bb?

- PGS.TS. Mai Hwong - Phan bi¢n 3:

Ciu 3: Lam rd tai sao trong nhiéu phuong phap phén tich thanh phén vi nhya
lai chon phwong phép pFTIR?

NCS. Hupnh Thi Ngoc Hén tra loi cdc cdu hdi ciia phan bign:

Ciu 1:

Pé tai da so sénh mét dj vi nhya trong nuée mit séng Sai Gon — Déng Nai va
cho thdy mirc 6 nhiém cao hon nhiéu nghién ciru truée. Thanh phin polymer va hinh
théi vi nhya phi hgp v6i xu huéng chung toan clu, dic biét 1a dang sgi chiém wu thé.
Hiéu sufit xir 1y vi nhya trong nuée thai cling twong duong véi cdc nha méy do thj &
nhiéu quéc gia.

Ciu 2:

Quy trinh 14y mAu trong luéin 4n dugc ké thira tir phwong phép da duge quéc té
chudn héa va céng bé. Tuy nhién, quy trinh ndy di dugc diéu chinh linh hoat dé phu
hop véi didu kién thyc té tai hé théng sdng ngdi ndi dia Viét Nam. Viéc két hop nhiéu
cong cy 14y miu dam bao tinh dai dién, kha thi va tudn thi nguyén tic phuong phép
chuén.

Ciu 3:

Phuong phép FTIR dugc lya chon vi ¢6 kha ning dinh danh chinh xac loai
polymer dua trén phd hip thy djic trung, v&i d§ tin cdy cao, dir ligu thu vi¢n phd 16m.
FTIR cho phép phén tich khéng pha hiy, gitr nguyén hinh dang hat vi nhya va pht hop
véi kich thuéc phd bién trong méi trudng. Ngoai ra, phwong phap ndy c6 chi phi hop
Iy, d& trién khai va dugc sir dung rong rdi trong nghién ciru vi nhya.

Ciu héi khdc ciia cdc dy vién Hi déng: Khéng
4. Tir 11 gier 00 dén 11 gio 15: Nghi gidi lao
5. Tir 11 giér 15 dén 11 gier 40: Hop hi dong riéng

- Thong qua két lugn ciia Hoi ddng (6 viin ban kém theo).

- Ghi phiéu nhén xét luén an.

- Két qua kiém phiéu 07/07 thanh vién tan thanh va d& nghj Hoc vién ra quyét dinh
cdng nhén hoc vi Tién si Ky thudit mdi trudng cho nghién ctru sinh Huynh Thj Ngoc Han.
6. Tir 11 gior 40 dén 12 givr 00

- Chu tich Hoi ddng doc két ludn cia hdi déng d4nh gid lugn 4n:

+ Ludn 4n c6 khéi lugng nghién ciru 16n, két qua nghién ctru phong phi, duge
trinh bay rd rang, ¢6 d tin cdy va dap img dugc myc tiéu dit ra cla lufin dn. Két qua
nghién ctru cta ludin 4n c6 ¥ nghia khoa hoc va thye tién 16n.



+ Luén én ddp {mg diy du céc yéu cdu cia mft lun 4n Tién sT chuyén nganh
Ky thudit méi trudng, mi sb 9 52 03 20.

+ Hoi ddng théng nhét thong qua ban ludn én tién si ciia Nghién ciru sinh va dé
nghi cong nhin hoc vi Tién si K§ thuft mdi trudng cho nghién ctru sinh Huynh Thj
Ngoc Han sau khi NCS chinh stra va hoan thi¢n ludn én theo céc ¥ kién gop ¥ cia céc
thanh vién Hji déng.

- Hoi ddng két thic lic 12 gio 00 cing ngay.

THU KY HQI PONG CHU TICH HOI PONG
TS. Dwong Thj Hanh PGS.TS. P6 Vin Manh
XAC NHAN CUA CO SG PAQ.TAO
KT. GIAM POC
PHO GIAM POC

Nguyén Thj Trung



VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Déc 1ap - Ty do - Hanh phiic
HOC VIEN KHOA HQC VA CONG NGHE

BAN GIAI TRINH CHINH SUA, BO SUNG LUAN AN TIEN ST
CAP HQC VIEN

Ngay 12 thang 6 nam 2025, Hoc vién Khoa hoc va Cong nghé di td chirc danh
gid ludn 4n tién si cdp Hoc vién cho nghién ciru sinh Huynh Thj Ngoc Hén theo Quyét
dinh 56 155/QD-HVKHCN ngay 26 thang 3 nim 2025 ciia Gidm déc Hoc vién.

Dé tai: “Nghién ciru sw hi¢n dién va mirc dj nhiém vi nhyra trong cic ngudn
nuéc thii, nwée song Sai Gon — Ddng Nai va dé xudit giai phap gidm thiéu”.

Nganh: K§ thuit méi trudng, Ma s6: 952 03 20

Ngudi huémg dan khoa hoc:

Ngudi huéng din 1: PGS.TS. Huynh Phi, truomg DH Cong nghé TPHCM.
Nguoi huéng din 2: GS.TS. Nguyén Thi Hué, Vién Khoa hoc cong nghé
Nang luong va Méi truong, Vién Han 1am KHCNVN.

Theo Bién ban cua Hoi déng, NCS phai bd sung va chinh sira ludn 4n céc diém

sau day:

i 2 : % N§i dung da dwgc chinh sira, bo sun
STT Néi dung dex nghi chinh s, (Ghi ré s6 lrang/chuang/muc dd dugce ch§nh
bo sung stéa)
1 B6 sung ndi dung nghlén ciru. Muc | Luén dn da dugc bé sung va diéu chinh.
tiéu nghién ciru can ngin gon tép | (Trang s6 2 — Phdn mé dau)
trung vdo vén dé nghién ctu cua
ludn an.

Chuong 1

2 g’l%?g quan diéu chinh cho siic tich, Phin tong quan da duge diéu chinh sic tich, 16
mach lac, 15 rang dé lam ndi bat | rang, mach lac. Lam ndi bt ndi dung thye hién
ndi dung nghién ciru. cua nghién ciru.

(Tir trang s6 3 dén trang s6 23 — Chﬂng 1)

3 Bo6 sung tong quan vé tinh hinh | N§i dung tong quan di dugc diéu chinh, bd
quan ly chét thai nhua hién nay tai | sung. :

Viét Nam va trén thé gii. (Tt trang s6 3 dén trang s6 5 — Chweong 1)
Chuong 2
4 Cy thé hon vé co so, 1y do lya chon | Luén 4n di dugc diéu chinh xdc dinh r3 d6i
d6i tugng nghién ciru va dia diém | twong nghién ciru 12 vi nhwa trong nuéc sdng
nghién ciru. va nuée thai cia sdng Sai Gon — Dong Nai.

(Tir trang 56 24 dén trang s6 25 — Chwong 2)
Co s& lya chon dia diém iy miu da dugc xdc
dinh.

(Bang 2.1 trang s6 27 va nji dung trang s6 34
— Chuwong 2)

5 Lam 13 céch thirc lya chon khu vye | Ludn én déd dugc diéu chinh bo sung.




thu mau, phuong phdp thu thip va
xir Iy mdu vi nhya.

(Muc 2.3.2 va muc 2.3.3 - Chieong 2)

Quy trinh phén tich vi nhyra (tr, 42)
nén cu thé hoa duge cde didm da
cdi tién trong quy trinh phén tich tir
quy trinh phén tich cia NOAA nhur
thé ndo?

Ludn dn da duge bd sung ndi dung cai tién
phuong ph(\y phéin tich ctia NOAA.
(Tir trang 56 47 dén trang sé 48 — Chuong 2)

Nén bo sung thong tin ngin gon vé
QA/QC (Pam bdo chit lugng/
Kiém sodt chit lwgng) cua viée
phdn tich vi nhyra va gid trj giéi han
phdt hi¢n cia phwong phap.

Chuong 3

Lugin dn da duge diéu chinh bb sung.
(Trang s6 48 — Chueong 2)

8

Keét qui ve twong quan, cdc Hinh
3.4,3.5,3.7, 3.8 m6 ta tom tit két
qua cla cdc ciip tuong quan.

Lugn 4n d dugc diéu chinh bo sung.
(Trang s6 62 va trang s6 68 — Chuong 3)

Nén lugn gidi, binh lufin cdc keét
qua nghién ciru va so sanh véi céc
nghién clru tuong tyu trude diy tai
Viét Nam va trén thé gidi.

Luén 4n da dugc diéu chinh b6 sung.
(Trang 56 107 — Chuong 3)

10

Ra sodt chiqh sira lai mot so 16i
chinh td. Cin bd sung do léch
chuén cho céc két qua phan tich va
cac cha thich hinh vé.

Db léch chuén, trung binh, trung vi dd dt&qc bd
sung ddy du trong céc bang sb liéu vé két qua
phén tich.

Toan bd ludn 4n di dugc ra sodt va didu chinh

Phan két luén

céc 16i chinh td, vin phong.

11

Nén viet gon lai cho cd dong, tip
trung vao céc két qua chinh, diém
mdi cua ludn én,

Phan két luan cua lun 4n dd dugc viét lai, cd
dong lai vé két qua nghién ciru.
(Muc Két lugn cua ludn dn)

Nghién ciru sinh chan thanh cim on Qui thay, c6 trong Hoi ddng dénh gia lugn
an tién si cdp Hoc vién da gop ¥ va tao co hdi cho NCS hoan thién luén 4n ciia minh.

Xin trn trong cam on./.

TAP THE HUONG DAN

el

PGS.TS. Huynh Phi

Nguyén Thi Trung

GS.TS. Nguyén Thj Hué

H

Ha Néi, ngay 8 thang 8 nam 2025
NGHIEN CU'U SINH

en_

-
Huynh Thi Ngoc Hin

CHU TICH HOI PONG



VIEN HAN LAM CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Dic lip - Ty do - Hanh phic
HQC VIEN KHOA HQC VA CONG NGHE

Ha Ngi, ngay 12 thdng 6 nam 2025

. ~ QUYET NGHI
CUA HOI PONG DANH GIA LUAN AN TIEN SI CAP HQC VIEN

Ho va tén NCS: Huynh Thj Ngoc Héin

Tén @2 tai ludn 4n: Nghién ciru sy hi¢n dién va mic d nhiém vi nhya trong céc
nguén nudc thii, nude song Sai Gon - Dng Nai va dé xuét gidi phap giam thiéu.

Chuyén nganh: K§ thudt méi trudng

Mi sb: 9 52 03 20

Nguwdi hwéong din: PGS. TS, Huynh Phii va GS. TS. Nguyén Thj Hué

S6 thanh vién Hoi ddng danh gié luan 4n tién s cdp Hoc vién c6 mat: 07 /07

Hoi ddng dénh gi ludn 4n tién si cdp Hoc vién cia NCS. Huynh Thi Ngoc Hén da

hop tir 9 gitr 00 phut ngay 12/6/2025 tai Hoc vién Khoa hoc va Cdng nghé, sb 18 dudmg
Hoang Quéc Viét - Cu Gidy - Ha Noi. ;

Sau khi nghe nghién ciru sinh Huynh Thi Ngoc Han trinh bay ndi dung luén
trong thdi gian 30 phat, Hoi déng da nghe céc phén bién va thanh vién khéc trong Hg e
ddng phét biéu, doc nhan xét lugn dn va djt cdu hoi. Hoi déng da tién hanh thio lu
chung tai Héi trudmg, sau d6 Hoi ddng da hop riéng va nhit tri quyét nghi nhu sau:
1. Két qua bé phiéu dénh gid luin dn ciia Hji ddng:

- 86 phiéu tén thanh la 07/07

- 86 phiéu xuft sic 1a 03/07
2. Nhirng két luin khoa hoc co bin, nhimg diém méi, déng gép méi ciia ludn dn

- Tén luén 4n va tom tt ludn én c6 ndi dung phi hop v6i chuyén nganh Ky thuft
moi trudmg, ma s6 9 52 03 20. Ban tém tit luén 4n phan 4nh diy du va trung thuc nbi
dung cua ludn &n.

- Noi dung ciing nhu céc két qua trinh by trong ludn 4n 1& méi, khong tring l3p
véi ndi dung va céc ket qua cla céc ludn én tién si da bao vé trude. Cic trich dn trong
ludn 4n la trung thyc, day du va cdp nhét.

- Luén 4n c6 déng gép méi:

+ D1 xéc dinh dugc mat d (vi nhya/m?), ddng thdi 1am r3 xu huéng bién dadi vé
mit d§, kich thuée, hinh dang va mau sic cia vi nhya trong céc mau nude séng Sai Gon
va song Dong Nai theo mua va theo chu ky thiy triéu trong 2 nim 2021 va 2022.




+ Ludn én da ddnh gid duge hiéu qua logi bd vi nhya trong céc cong doan xir 1y
nude thai hién nay, tr d6 phén tich va Iip lufn rd ring co ché loai bé vi nhya ra khéi
dong nude thai thdng qua céc quy trinh xir ly dang duge ép dyng,

+ Da xéc dinh duge mit d¢ vi nhya (mg/L), thanh phén polymer cia vi nhya
trong mau nude thi tai cdc vi tri khac nhau trong 06 tram xir 1y nuéc thai trong 2 nim
2021 va 2022.

+ Di dé xufit so bd duge céc gidi phap quan 1y, k§ thudt trong quan ly va gidm
thiéu phét sinh chét thai nhya, giai phdp céi tién cdng ngh¢ dé tang cudng hiéu qué xir Iy
vi nhya trong nuée thai. Céc dé xudt cé co s& khoa hoc va kha thi trong thyc tién, phu
hop véi diéu kién dja phuong.

3. Co s& khoa hoc, d9 tin cdy cia nhimg luin diém va nhimg két lugn néu trong
lud@n én

- Luéin 4n d4 so dd héa trinh ty cdc bude thuc hién nghién cru tuong d6i mach lac,
rd rang. Cdc phuong phép thuc n%hiém, b6 tri thi nghiém phu hop véi ndi dung nghién
ciru ctia lugn 4n duge md ta chi tiét va cy thé nhu: phuong phap ké thira va téng hop tai
liu chuyén nganh; phuong phap diéu tra, khao sét thyc dja va ldy mau véi cic cdi tién
phu hgp diéu kién nghién ciru; phuong phép phan tich vi nhua trong phong thi nghi¢ém
duge cai tién nhiim ting d§ chinh x4c va hiéu qua; phuong phép dinh danh vi nhya bing
thi?t bi quang phd FTIR-ATR véi d¢ nhay cao va kha niing x4c dinh chinh x4c céc thinh
phan vi nhyra.

- Ngoai ra, ludn 4n da vén dung hiéu qua cic phuong phdp phéan tich dir li¢u hi¢n
dai nhu: phén tich SWOT, hdi quy tuyén tinh phén tich da big , phén tich tuong quan da
bién, phén tich thanh phin chinh (PCA), va phin tich cym (Clustering). Céc phuong phdp
ndy duge-tich hgp va xir 1y trén nén ting ngdén ngi 1dp trinh R — mdt cong cu phén tich
théng ké manh, gép phin nang cao tinh khich quan, do chinh x4c va kha ndng khai thac
sdu dir liéu nghién ciu.

- Luén én dugc thuc hién bai ban, céng phu, b cuc cin ddi, logic. Céc két ludn va
luén diém néu ra trong luéin én c6 co s& khoa hoc va d¢ tin cy cao.

4. Nhimmg wu diém ciia ludn 4n (¥ nghia vé Iy ludin, thye tién va nhimg aé nghij sir
dung céc két qua nghién ciru ciia lujn 4n)

- Lun 4n d dat dugc myc tiéu nghién ciru dé ra, cu thé:

- Noi dung nghién ciru bam sét myc tiéu dé ra, ¢6 chiéu sdu khoa hoc va déng
g6p thiét thuc vio thyc tién.

= Luén én dugc thyc hién bai ban, thé' hién tinh logic va tu duy nghién clru mach
lac. Ket cdu chuong myc cia ludn 4n dugc sip xép hop 1y, ddm bao tinh ké thira va lién
két giira cc phan trong luén 4n.

- Céc bang biéu, hinh anh minh hoa dugc sit dung hop 1y, gép phén hd trg viée
trinh bay két qua nghién ciru mot céch tryc quan va dé hidu. Ngén ngir trinh bay khoa
hoc, stic tich, rd rang. Ludn 4n dép tmg yéu chu vé ndi dung va hinh thie ciia luéin 4n tién
si theo qui dinh hién hanh.

5. Nhitng thiéu s6t v& ndi dung va hinh thirc cAn bd sung, sira chira ciia luin in

- Bo sung pham vi nghién ciru. Myc tiéu nghién ciru cén ngén gon tdp trung vao
vin dé nghién ciru cta luén 4n.



Chuong 1:
- Téng quan lan man, cn viét lai lam ndi bét tinh cAp thiét cia lugn 4n.

- Lam rd co s& Iya chon déi tugng nghién ciru 12 vi nhya, co s& lya chon dja diém
nghién ciru,

- B sung tng quan v& tinh hinh quan ly chét thai nhya hién nay tai Viét Nam va
trén thé gidi.

Chuong 2:

- Nén 1am rd thdng sb ky thudt, chi tiéu chét lugng, xuit xir va myc dich sir dung
cho céc héa chit, thiét bj duge liét ké.

- Lam rd céch thirc Iya chon khu vye thu miu, phuong phép thu thip va xir ly
mau vi nhya.

- Quy trinh phan tich vi nhya (tr.42) nén cy thé héa dugc céc diém da cai tién
trong quy trinh phén tich tir quy trinh phén tich cia NOAA nhu thé nao?

Chuong 3:

- Phén két qua nén b sung thong tin ngén gon vé QA/QC ciia viéc phan tich vi
nhya va gid trj giéi han phat hién cia phuong phép. _

- Két qua vé twong quan, céc Hinh 3.4, 3.5, 3.7, 3.8. C6 thé m ta tom tit két qua
clia céc ¢ip twong quan (gid trj 1, 1%, p), céc két qua cy thé xuét ra tir phin mém SPSS ¢6
thé dua vao phan phuy lyc.

- Nén tang ludn giai, binh ludn cic két qua nghién ciru va so sanh v6i cdc n
clru tuong ty truée ddy tai Viét nam va thé giéi. IEN

- R4 soét chinh sira lai mot sd 15i chinh ta, thudt ngir chuyén nganh va viéPhdd
thudt ngir. Cin bd sung do léch chudn hogc sai s6 chuén cho céc két qua phén ticiNA
chuén héa chit sé c6 nghia trong biéu dién sb liéu cia ludn an. Hiéu chinh lai c&
cho 1 nét va chuén héa chi thich ciia cac hinh ve.

- Phiin két ludn: Nén viét gon lai cho c6 dong, tip trung vao céc két qua chinh,
diém méi cia luén én.

6. Két luin va kién nghj ciia Hoi dong vé viée cong nhén trinh d§ va cfip bing tién st
cho nghién ctru sinh

- Lufn 4n c6 khéi lugng nghién ctu 16m, két qua nghién ciru phong phu, dugc
trinh bay rd rang, c6 d§ tin cdy va dap ing dugc myc ti€u dat ra cia ludn 4n. Két qua
nghién ctru ciia ludn 4n c6 ¥ nghia khoa hoc va ¢6 tiém niing ting dung vao thyc tién.

- Céc ndi dung nghién ciru cia ludn én duge cong bd trén céc Tap chi KHCN
trong nuéc, cu thé 06 bai bao khoa hoc duge dang trén Tap chi Khi tugng thiy vin, 01
cong bb trén Tap chi M6i trudng va 05 cdng b thude ky yéu Hdi thao khoa hoc chuyén
nganh trong nuéc va québc té. Céc cong trinh cdng bd ghn véi két qua cia lugn 4n, c6 gid
trj khoa hoc va phan 4nh tinh méi va y nghia khoa hoc cia céc két qua nghién ciu cla
luén 4n.

- Ludn 4n dép img ddy du cdc yéu cdu ciia mét ludn én Tién si chuyén nganh K§
thuat mi trudmg, mé s6 9 52 03 20.

- Bén t6m tét cia ludn 4n trung thyc véi ndi dung co bén cta ludn an.
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- Nghién ciru sinh Huynh Thi Ngoc Hén ximg déng nhén hoc vj Tién s7 K§ thujt
mdi trudmg.

Cin cir két qua bd pméu, H¢i ddng dénh gid lugn én tién si cfp Hoc vién nht tri
dé nghj cong nhén hoc vj Tién st K§ thuit méi trudmg cho nghién ciru sinh Huynh Thj

Ngoc Han.
Cudc hop két thic vao 12:00 ciing ngay.
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