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LOI CAM ON

Pé tai “Panh gia ham lugng khi Amoniac (NH;) tir hoat déng canh tac
néng nghiép anh huéng dén néng do bui PM, s tai huyén Hoai Pac, Ha N6i” 13
ndi dung ma em d4 nghién ctru va 1am luén vin tbt nghiép sau thoi gian theo hoc
tai Khoa Cong nghé méi trudng — Hoc vién Khoa hoc va Cong nghé. Trong qua
trinh nghién ctru va hoan thanh luén vin, em d3 nhan duoc nhidu su quan tam,
gitip do tir Quy thay c6 dé hoan thanh luan vin cia minh, em xin gt 161 cam on

chin thanh dén vai:

Trude het, em xin dugc bay to 101 cam on va long biét on sdu sic téi tap
the thay gido, c6 gido ctia Khoa Cong nghé méi truong — Hoc vién Khoa hoc va

Céng nghg, da diu dit, huéng dan em subt qua trinh hoc tap va nghién ctru.

Em xin dugc biy to long biét on chan thanh téi gido vién huéng din
TS. Phan Quang Théng, nguoi da danh nhidu thoi gian tin tinh huéng dan em

trong viéc dinh hudng, lua chon va thyce hién dé tai luan vin cia minh.

Téi xin trdn trong cam on Quy phét trién khoa hoc cdng nghé Quéc gia

(Nafosted) da tai trg cho nghién ctru ndy (ma sb dé tai 104.04-2020.20).

Em cling xin tran trong cam on Ban giam hiéu va doi ngli gido vién Hoc
vién Khoa hoc va Céng nghé di tao co hdi cho em dugc ¢6 co héi hoc tap, rén

luyén va tao diéu kién t6t nhit @& em hoan thanh duogce khoa hoc ciia minh.

Xin chén thanh cdm on cac ¢4 nhén, co quan, t6 chiic d cung cip va cho

pheép sur dung tai liéu trong qua trinh thyc hién lun van nay.
Ha Noi, ngay  thang nam 2024

Hoc vién: Nguyén Thi Thiy, Lop: ENT2021-B
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LOT CAM DOAN

T6i xin cam doan luén van “Panh gid ham lugng khi Amoniac (NH;) tir
hoat dong canh tic ndng nghiép anh hudéng dén ndng d6 bui PM, s tai huyén Hoai

Dtrc, Ha N6i” 1a cong trinh nghién ciru cia riéng téi.

Céc s liéu duoc sir dung trong ludn van la trung thue. Két qua nghién ciru

trong ludn vin ndy chua tiimg duge cong b tai bat ky cong trinh nao khéc.

Ha Noéi, ngay thang nam 2024
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1
MO PAU

Cung véi sy gia ting dan sb, qua trinh cong nghiép héa nhanh chéng, 6
nhiém khéng khi da tr¢ thanh mot van dé khong thé tranh khoi va dang bao dong
trén toan cau, trong d6 6 nhiém khong khi, bui min 13 mot van dé nghiém trong.
Céc nguyén nhan dan dén tinh trang bui min ngdy cang nghiém trong co6 thé ké
dén (1) nguyén nhan ty nhién (ndi lira phun trao, chay ring, gio, bio, thién tai,...),
(2) nguyén nhan xuét phat tir con ngudi (san xuét cong nghiép, nong nghiép, giao
thong van tai, quan su, xay dung, sinh hoat,...). Céc nguén gdy 6 nhiém khong
khi bui min néi trén, 1am day 1én mdi lo ngai 16n vé tic dong ciia ching ddi véi

chat luong khong khi xung quanh va strc khoe cong dong.

Theo t6 chic Y té Thé gigi WHO, c6 dén 91% dan sé dang song trong
khong khi bi 6 nhiém va Viét Nam 1a mot trong nhitng quéc gia c6 mirc bao dong
cao. Tuy rang, cic co quan, tO chirc dang va da c¢b gang thuc hién nhimg chinh
sach bao vé moi trudng nhung tinh trang 6 nhiém khong khi van tiép tuc ting cao.
Trong do, cac loai bui min va bui si€u min dugc ghi nhan la mot trong nhirng tac
nhan 6 nhiém anh huong dén strc khoe con nguoi. Kich thudc cua bui min rat da
dang, khé c6 thé nhin thay bang mat thuong va dugc tinh theo don vi micromet
(um), cac hat thudng dugc nhic dén nhiéu nhat nhu: PMy (c6 kich thude tir 2,5
dén 10 um), PM2 ;s (c6 kich thude < 2.5 um). Bui min c6 dudng kich nhé hon 2.5
MM (PM35) trong khong khi ngay cang thu hit sy quan tdm cua cac hoc gia va co
quan quan 1y. PM,s giy giam tdm nhin va d3 duoc chimg minh 13 nguyén nhan
gy ra mot sO bénh lién quan hé ho hap, Alzheimer [1], tiéu duong tuyp 2 [2] va
cac bénh lién quan dén phdi [3, 4]. Ngudn gbc cta bui PMys co thé duoc phat
sinh tir phat thai truc tiép hodc sinh ra do 6 nhiém thtr cap. Thanh phan hoa hoc
trong bui PM35 gém cac cation, anion, kim loai, hop chit hitu co.... Trong sb do,
khi NH3 phat thai tr hoat dong nong nghi€p va chan nudi dong gép vao thanh buyi
PMys dudi dang sol khi chta cac mudi (NH4)2SO04, NH4CI va NH;NO;[5, 6].
Nong d6 khi NH3z & mirc ppb trong méi truong khong khi xung quanh khong gay
doc cap tinh cho con ngudi va dong vat. Tuy nhién, khi chuyén qua cac dang sol
khi thi cac chit 6 nhiém tht cip nay s& gdy anh hudng dén strc khoe con nguoi
vi ¢d kich thudc nho va 1a chat mang hap phu cac chat hitu co nhu PAHs, PCBs...

di sau vao phoi, co quan khéc cua con nguoi.
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Viét Nam 13 nudc o trén 70% la dién tich dat ndng nghiép, tdp quan san
xuét dung phan chudng, phan hoa hoc dé cham bén cho ciy trong va dt rom ra
sau khi thu hoach dugc cho 1a nhitng nguyén nhan gia ting 6 nhiém bui trong
khong khi. Qua danh gia tong quan cac nghién ciru trong va ngoai nude cho thiy,
nghién ctu vé thanh phén, dac tinh va nguén phat thai cia bui PM; s da dugc thuc
hién nhiéu & ca Viét Nam va trén thé gidi. Tuy nhién, nghién ctru vé sy anh huong
ctia phat thai khi NHs tir hoat dong canh tac nong nghiép dén ham luong bui PM,s
méi chi duge thue hién & mét sd nghién clru trén thé gidi va cong bd nhitng nam
gan day. Nong nghiép va chian nudi & Viét Nam van chiém ty trong cao trong nén
kinh té, voi diéu kién khi hdu néng am, mat d6 dan s cao cing voi phuong tién
giao thong gia ting nhanh chong trong nhitng nim gan day duoc cho 1a mot trong
nhimg nguyén nhan lam gia ting nong do PM25 von trung binh di vuot ngudng
quy dinh theo canh bao ctia EPA My va t6 chitc WHO. Céc nghién ctru vé thanh
phan chit 6 nhiém trong bui PMys va ndng d6 bui cling nhu sy phat thai NHs tir
hoat dong ndéng nghiép ciing da dugc dé cap dén. Tuy nhién, nghién ctru sy anh
huong ctia khi NH3 dén luong bui PMys, phan trim dong gop 1a bao nhiéu thi van
con han ché. Do d6, nghién ctru vé su anh hudng cua khi NHs phét thai tir hoat
dong nong nghiép dén ndng do bui PM2s 1a can thiét va mang tinh thoi su, do do
t6i lya chon dé tai: “Panh gid ham lugng khi NH3 tir hoat dong canh tac nong
nghiép anh huéng dén nong do bui PM, s tai huyén Hoai Ptrc, Ha Noi”.

Muc tiéu nghién cuu:

Muc tiéu nghién ciru chinh ctia dé tai 1a nghién ctu, danh gia dugc ham
lwong khi amoniac (NHs) va cac qué trinh chuyén d6i cia NH; tir hoat dong san
xuat nong nghiép anh huéng dén ndong do bui PM, s tai huyén Hoai Pirc, Ha Noi.

Luén van tap trung mot s6 nodi dung nghién ctru chinh nhu sau:

-Lay mau danh gia duoc nong d6 khi NHs, NH,* va PMys & trong va ngoai
nha kinh tai khu vuc canh tac va theo mua hoat dong ndong nghiép khu vuc huyén
Hoai Buc, Ha Noi.

-Nghién ctru qua trinh chuyén dbi tir dang khi NHs sang dang sol khi NH4*

¢ dang mudi, lam gia tdng nong d§ bui min PM3s.
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- X4c dinh thanh phan NH,* trong bui min va danh gia méi twong quan cta
NH4+, NH3 va bu1 PM2_5.
-Kiém ké luong phat thai NH; do hoat dong trong trot va chin nuoi.
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CHUONG 1. TONG QUAN
1.1 Tinh hinh 6 nhiém bui PMzstrong khong khi tai Viét Nam va thé giéi

PM 14 viét tit ciia hat vat chat (con goi 1a 6 nhiém hat): thuat ngir chi hon
hop cac hat ran va giot chat 1ong dugc tim thay trong khong khi. Mot s hat,
chang han nhu bui, chat ban, b hong hoic khoi, ¢6 kich thude 16n hodc tdi dén
mirc c6 thé nhin thiy bang mét thuong. Mot sé khac thi nho dén muc chi co thé
dugc phat hién béng kinh hién vi dién tu. Nhirng hat nay co nhiéu kich ¢, hinh
dang va co thé duoc tao thanh tir hang tram loai hoa chit khac nhau. Mét sb duge
thai ra truc tiép tir mot ngudn, chang han nhu cong truong xay dung, duong trai
nhua, canh dong, 6ng khoi hodc dam chay. Hau hét cac hat hinh thanh trong khi
quyén 1a két qua ctia cac phan tmg phirc tap cta cac hoa chat nhu sulfur dioxide
va nito oxit, 1a nhitng chat 6 nhiém thai ra tir cac nha may dién, cong nghiép va
giao thong.

PM ,51a cac hat min

PM2 s ®
Hat kim logl, s&n phdm
sau adt chay

c0O thé hit Vélo, co dub’ng kinh 16C NGUSI

50 - 70um

thuong tir 2,5 micromet trd

xuong, Cac hat PM; s rat nho, -
PM
Byl, phdn r:go. méc

chung chi c6 thé duoc nhin
thiy bang kinh hién vi dién
tr. PMas c6 thé duoc tao ra

boi cac chat gy 6 nhiém

khéac phan img hoa hoc trong %0um
khi quyén, gdbm cac phan tng gitra luu huynh dioxide, oxit nito, amoniac, carbon,
bui khoang, cac hop chat d& bay hoi.

Nghién ctru cac yéu té anh huong dén bui PMys5 va PMyo tai Ha Noi, mau
bui dugc thu tir thang 12/2006 dén 2/2007. Nong dod bui PMas va PMyg trong
khong khi 1an luot trong khoang 26—143 pg/me va 37—-165 pg/mé. Thanh phan
hoéa hoc trong bui nhu cac anion, cation, EC (element carbon) va OC (organic
carbon) dugc phéan tich. M6 hinh lan truyén HYSPLIT va PMF duoc ap dung dé
udc tinh ngudn gbe phat thai bui PMas, két qua cho thay c6 7 ngudn chinh trong

d6 ngudn thir cip (40%), dong co st dung diesel (11%), nau an tir khu vuc dan
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cu va thuong mai (16%), th cip giau sulfate (16%), mudi bién (11%), 1o d6t
cong nghiép (6%) va xay dung (1%). [2]

1.1.1 Tinh hinh & nhiém bui PM.5s trong khong khi tgi Viét Nam

Céc nghién ctru vé 6 nhiém mai truong khong khi dic biét 1a PMys dd duoc
tién hanh béi boi cac nhom nghién ctru tai Viét Nam hodc do cac nghién ctru sinh
dang hoc tdp ¢ nudc ngoai vé 1dy mau khao sat tai Viét Nam, Ha Noi va thanh
ph6 H6 Chi Minh 14 2 d6i tugng nghién ctru duoc dé cap nhiéu nhat.

Nhom nghién ctru cia GS. Nghiém Trung Diing, Truong Pai hoc Bach
Khoa Ha Noi da sir dung cam bién do bui PM_ s cia hing Panasonic dé danh gia
dac tinh ctia bui theo thoi gian. Sau 1 nam do néng do bui tai Ha Noi tir thang
7/2016 dén 6/2017, két qua thu duoc tir cam bién c6 hé s6 twong quan tot véi tram
quan trac tu dong lién tuc (R?=0.73), néng dd bui trung binh thu dugc cao nhét
vao thang 12 (62 pg/m?3), thap nhat thang 6 (19 pg/m®). Két qua nghién ctru ciing
chi ra c6 13 1an xuat hién swong mu v6i nong d6 PM, s trong khong khi cao hon
100 pg/md trong mua kho (10/2016 — 7/2017) [1].

Nghién ctru vé thanh phan hoa hoc trong bui PMys va PMy tai Ha Noi tir
thang 12/2006-2/2007 [2], két qua nghién ctru cho thiy cac ion SO42, NOs", NH,*,
Cl, va K* chiém thanh phan chinh trong bui PM2s. M6 hinh PMF (Positive
Matrix Factorization) va mé hinh truy xuat sy lan truyén chat 6 nhiém trong
khong khi (HYSPLIT trajectories) cho thdy ngudn 6 nhiém thir cap dong gop
40%, tiép theo 1a hoat dong sinh hoat ctia con nguoi 16%, giao thong 10%, mudi
bién 11% ... Ngudn gdc 6 nhiém bui caa Ha Noi trong thoi gian ldy mau duogc
cho rang lién quan truc tiép dén cac hoat dong phat thai tir dia phuong. Nghién
ctru khac vé thanh phan héa hoc ctia bui PMg1, PMys va PMyo tai Ha Noi [3] cho
thay cac bon hitu co, nguyén t cac bon va 6 nhiém thir cap anh huéng dén nong
do bui tai Ha N6i. Thoi gian ddt rom ra quanh khu vuc ngoai thanh cling lam gia

tang néng do bui.

Nhém nghién ctru cia Gido su Phung Dtrc Hién [4] dd nghién ctru sy anh
huong cua diéu kién khi twong dén néng do bui PMys va PMys 10, két qua cho
thay khi ting dao nhiét (temperture inversion layer) xuét hién, khong khi tai bé
mat trai dat bi nén lai khién su khuéch tan cta bui giam dang ké. Diéu kién khi

tuong nay dan toi sy gia ting ndng do bui PMas va PM2s.10 6 Ha ndi vao mua thu
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va mua dong. Nong d6 bui PMys trung binh tir 8/1998 dén 7/1999 13 36.1 pg/m?.
Ciing theo két qua nghién ctru ctia nhoém tac gia, ham luong NOs, SO, va NH,*
1a nhitng thanh phan chinh trong bui tai Ha Nbi [5, 6].

Nghién ctru vé& ngudn gbe bui PM s trén toan cau bang cach quan trac thanh
phan hoa hoc bang vé tinh quan sat hé thong bui trén bé mit trai dat (SPARTAN
- surface particulate matter network) két hop str dung mo hinh lan truyén hoa cht
toan cau (GEOS-Chem, global chemical transport model) trong d6 c6 Viét Nam.
Két qua nghién ctru cho thay Viét Nam c6 dén 50% bui PM, s 13 do viéc d6t nhién
liéu ran (than d4, cui, rom ra ...). Nong d6 bui PMys trung binh trong khi tai Ha
Noi do trong khoang thoi gian tir thang 05/2015-03/2016 14 50.9 + 7.5 pg/m? dbi
v6i phuong phap do qua vé tinh va 45.0 pg/m® d6i voi phuong phap mé hinh [7].

Mot nghién ctru khac khi nghién ciru thanh phan hoa hoc trong bui, sau
do st dung m6 hinh PMF dé xac dinh nguén géc bui PM3 5 cia Ha Noi giai doan
tir 2001 dén 2008. Nong d6 bui trung binh cua Ha Noi 1a (54 # 33) pg/m® cao
hon rat nhiéu dbi vai tiéu chuan quy dinh cia EPA-M¥ (15 pg/m®). Thanh phan
chinh trong bui PM> 5 ctia Ha Noi 13 NH,* (29%), tiép theo 1a chat hitu co (28%),
carbon den (9,2%), bui dat (8,9%). Ngudn gbc ctia bui do giao thong chiém
40%, dbt rac va than chiém 30%, cong nghiép 19% va do 6 nhiém thir cip gbc
S0.* 1a7,8% [8]

Trong mdt nghién ctru gan day khi udc tinh ndng d6 bui PM; 5 bang phuong
phap vé tinh MODIS tai khu vuc phia Pong Béc, Viét Nam, s6 liéu cho thiy
trung binh thang trong khoang tir 50—100 pg/m3. Nguon phat thai dugc cho 1a tir
giao thong, hoat dong cong nghi¢p, cong trinh xay dung va hoat dong ndong nghiép
[9]. Nghién ctru kiém ké su phat thai chat 6 nhiém vao khong khi do hoat dong
d6t rom ra tai luu vuc dong bang séng hong cho thay khi dét 3,24 Mt rom ra s&
phat thai 27 Gg bui PM2s [10], dit liéu duoc kiém ké dua trén s liéu vé tinh va
wdc tinh hé sb phat thai.

Nghién ctru cac yéu to anh huong dén bui PM,5 va PMyp tai Ha Noi, mau
bui dugc thu tir thang 12/2006 dén 2/2007. Nong d6 bui PM,s va PMy, trong
khong khi 1an lugt trong khoang 26 — 143 pg/m? va 37 — 165 pg/m?3. Thanh phan
hoa hoc trong bui nhu cac anion, cation, EC (element carbon) va OC (organic
carbon) dugc phén tich. M6 hinh lan truyén HYSPLIT va PMF dugc ap dung dé
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udc tinh ngudn gbe phat thai bui PMas, két qua cho thay c6 7 ngudn chinh trong
d6 ngudn thtr cap (40%), dong co st dung diesel (11%), nau an tir khu vuc dan
cu va thuong mai (16%), tht cip giau sulfate (16%), mudi bién (11%), 1o d6t
cong nghiép (6%) va xay dung (1%) [2].

Nghién ctru néng do bui PM; s tai khu vuc dan cu gﬁn diém khai thac mé
tai thi trin Mong Duong, va khu vuc nong thon tinh Quang Ninh dé so sanh. Khu
vuc khai thic mé c6 ndng d6 35 pg/m? vao mua mua va 60 pg/m® vao mua khd,
trong khi d6 tai khu vuc so sanh 1a 27 pg/m?® vao mua mua va 53 pg/m? vao mua
kho. Tuwong tu nhu cac nghién ciru khac, nghién clru nay cling phan tich thanh
phan hoa hoc trong buyi sau khi thu mau bang giay loc. St dung moé hinh PMF két
qua cho thay nguyén nhan do bui thtr cap chiém dén 35 —40% (cac sol khi vo co
c6 thé hoa tan trong nudc), tiép theo 1a giao thong 15 — 22% va hoat dong xay
dung chiém 3 — 8% [11]. Nhom nghién ctru ndy ciing cong bd nghién ctru anh
huong dén bién ddi ndng do bui PMa s tai thanh phd HCM 1a do giao thong [12].

Theo Béo cao hién trang moi truong quéc gia giai doan 2016-2020 (CV
6877/BTNMT), gia tri trung binh ndm ciia thong s6 bui PM,s va PM10 tai tat ca
cac diém quan tric moi truong khong khi ty dong déu vuot ngudng QCVN
05:2013/BTNMT tir 1,1 dén 2,2 14n, khu vuc mién Bic thong s6 bui min cao hon
khu vuc mién Trung va mién Nam. Gia tri thong s6 bui chiu tac dong rat rd rét
boi yéu t6 khi hau, tao nén quy luat dién bién chat lugng moi truong khong khi
theo cac mua trong nam. Diéu nay thé hién rat rd ¢ khu vuc mién Béc, 6 nhiém
bui tép trung vao cac thang mua dong, it mua (thang 10 nam trudc dén thang 3
nam sau). Pdi v6i khu vue mién Nam, mutc d6 6 nhidém bui cling gidm 10 rét vao
cac thang muia mua va cao hon vao thoi gian mua khé. Tuy nhién, ¢ khu vuc mién
Trung, quy ludt ndy khong thé hién rd. Dién bién nong do bui trong khong khi
ciling thay doi theo quy luat trong ngay, thé hién rd nhét tai cac khu vuc gan tryc
giao thong. Nong d6 bui ting cao vao cac gid cao diém giao thong, giam xudng

thap nhét vao giira trua va dém.

Theo s6 liéu bao cdo mdi nhat thang 1/2019 cia to chuc y té thé gigi WHO
thi trén thé gidi hang nam cé 4,2 triéu ngudi chét 1én quan dén cac bénh vé 6
nhiém moi trudng khong khi va 91% dan sb thé gidi phai song trong diéu kién,

chét luong khong khi vuot qua tiéu chuin cia WHO. Trong khi d6 & Chau Au



8

nghién ctru chi ra ring 800.000 ngudi chét hang nim do lién quan dén 6 nhiém
khong khi ma nguyén nhan cha yéu 1a do bui PMzs va Oz6n [7]. PMa2s 1 mot
trong nhiing tic nhan gy nén nhiéu loai bénh va lam suy giam sirc khoe ctia con
ngudi, nd 1a ddi tugng nghién ctru lién quan dén ty 18 chét ¢ tré em, nguoi gia &
nhiéu thanh phd trén thé giéi. Ngoai cac thanh phan truc tiép tao ra bui PMa s nhu
cac chét hitu co, khi thai tir hoat dong cong nghiép va giao thong thi 6 nhiém thi
cap ciing 12 nguyén nhan quan trong lam ting ndéng dd6 PM,s trong khéng khi.
Nghién ctru vé 6 nhiém thr cap va chuyén hoéa tir khi NH3 sang NH,* qua qué
trinh phan ng quang hoa trong khong khi ngay cang dugc quan tim. Cac tién
chét dé tao ra sol khi chira cac mudi nhu (NH,)2S04, NHsHSO,4, NHNO3, NH,CI
1a cac khi 6 nhiém SO,, NO,, NH; va Cl. Trong d6 NHjs 1a tién chat quan trong
va c6 ngudn goc tir ndng nghiép. Cac nghién ctru vé thanh phan chat 6 nhiém
trong bui PM2s va ndng do bui cling nhu su phat thai NHs tir hoat dong nong

nghiép ciing da dugc dé cap dén tuy nhién van con nhiéu han ché.
1.1.2 Tinh hinh 6 nhiém bui PM2s trong khong khi trén thé gidi

Cac nghién ctiru vé bui PM,s va PM10 da duoc nhiéu cong trinh nghién
ctru trén thé gidi dé cap dén. Cac diém nong vé 6 nhiém bui min trén thé gidi co
thé ké dén nhu Bic Kinh - Trung Quéc, Bombay - An bo, Kathmandu —
Bangladesh ... cac nghién ctru nay thudng tap trung dén phan tich thanh phan hoa
hoc trong bui, sau d6 ap dung cac phuwong phéap thong ké va mé hinh ngudn phat
thai dé tim ra méi lién hé gitta nong d6 bui, thanh phan byi véi ngudn phat thai.
Mot s6 nghién ctru nghién ciru vé cac diém néng 6 nhiém nay nhu: sy lan truyén
bui trong khong khi [13, 14], hodc xu thé ndng bui trong thoi gian dai thuong tir
5 nim dén 10 nam [15, 16]. Mot hudng nghién ctru khac dé cap dén 6 nhiém thi
cap hinh thanh tir cic mudi v6 co dudi dang cac sol khi lam gia ting ndng do
PM;s. Cac ion nay thuong duogc goi la cac ion hoa tan (F, Cl, NOs,, SO42, Na*,
NH,*, Mg,*, Cay"...), phat thai vao khong khi do san xuit cong nghiép, nong

nghiép, hoat dong clia con nguoi va ca tu nhién [17, 18].

Theo nghién ctru ctia Yonghui Yang va cong su, cho thdy rang viéc tiép
xuc lién tuc voi bui PMas trong thoi gian dai lam bénh hen suyén tré nén trim
trong hon do OVA giy ra ¢ phoi thong qua con duong truyén tin hiéu JAK-

STAT6. Viéc tiép xtic lién tuc vdi PMys lam ting dang ké tong s6 globulin mién
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dich huyét tuong E (IgE), sb luong té bao dich rira phé nang phé nang (BALF),
bach cau 4i toan va dai thuc bao, dan dén ting ton thuong phdi. Tac dung nay
duoc diéu chinh thong qua viéc ting san xudt cdc chemokine va cytokine, chang
han nhu interleukin (IL)-1p, protein hip din héa hoc don nhan 1 (MCP-1), IL-
12, IL-5, IL-13 va prostaglandin D2 (PGD2). Viéc str dung dai thuc bao trong
qua trinh xtr Iy PM2.5 lién tuc dugc diéu hoa thong qua qua trinh phosphoryl hoa
con duong JAK/STAT6. Nhu nghién ciru nay cho thdy, viéc tiép xtc lién tuc
PMzs 1am bénh hen suyén trim trong hon dang ké so voi viéc chi tiép xtic mot
1an véi PM, 5 hodc OVA.

1.2 Tinh hinh & nhiém NHs trong khong khi tai Viét Nam va thé gi6i
1.2.1 Tinh hinh 6 nhiém NHs trong khdng khi tgi Viét Nam

Tac gida Duong Hiru Huy cung cong su da thuc hién cac phép do lién tuc
va dong thoi khi amoniac (NHz) va amoni dang hat min (PMzs, NH4") duogc thuc
hién tai hai khu vuc d6 thi riéng bi¢t: Osaka, Nhat Ban va Thanh pho Ho Chi
Minh (TPHCM), Viét Nam. Cac phép do duogc thuc hién bang méot cong cu truc
tuyén méi. Hai dot do duoc tién hanh trong khoang thoi gian tir ngay 11 thang 2
dén ngay 12 thang 3 nam 2015 (thoi ky lanh) va ngay 1 thang 7 dén ngay 14 thang
9 nam 2015 (thoi ky 4m ap), tai khu d6 thi & Osaka, trong khi do 17 ngay, tir ngay
21 thang 5 dén ngay 8 thang 6 nim 2015, duoc tién hanh tai khu do thi
TP.HCM. Nf’)ng do NHj trung binh tai khu vuc TP.HCM cao hon nhiéu so véi
khu vyc Osaka. Sy khac biét ciia NHs mirc do giita hai thanh pho 1a két qua cua
cac nguon phat thai khac nhau. Khi thai giao thong 1 nguyén nhan dang ké lam
tang ndng d6 NH3 trong khu vuc d6 thi & Osaka. Nguoc lai, sy dong gop cua phat
thai giao thong vao mirc NHz & khu vuc d6 thi TP.HCM la khong dang ké. Vai
dan sb khoang 8,5 triéu ngudi sdng ¢ khu vuc ndi thanh TP.HCM, ndng d6 NH;
cao la do nguén nhan luc va hé théng quan ly chét thai kém, dic biét 12 do nhiét
do cao (30°C) va mat do dan ) day dac cua thanh phé (mat do 1én téi 42.000
ngudi/km?). Nguoc lai vi ham luong NHs, PMys, NHs* cao nhat muc do xdy ra
trong thoi ky lanh tai dia diém Osaka va mirc trung binh tai dia diém nay cao hon
tai dia diém TP.HCM. Su sin co cua axit trong khi quyén, nhiét do thép va do Am
cao tao diéu kién cho sy hinh thanh amoni. Két qua cua nghién ctru chi ra réng

NH; déng vai tro chinh trong viéc hinh thanh cac sol khi vo co thi cap; do d6, no
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gop phﬁn tao ra mot lugng dang ké PM,s tai dia diém Osaka. Nguoc lai, mic
PM2s5 cao quan sat dugc tai khu vuc TP.HCM c6 kha nang 1a do khi thai giao
thong duong bo, cha yéu 1a do xe may, chir khong phai do hinh thanh khi dung

v co thir cap.
1.2.2 Tinh hinh 6 nhiém NH; trong khong khi trén Thé gigi

Céac ngudn khi amoni (NH4*) dugc quan tAm vi kha ning NH,* tac dong
dén can bang buc xa cta Trai dit ciing nhu stc khoe con ngudi va sy da dang
sinh hoc. Viéc phan bo ngudn dong vi ciia khi dung NH4* 1a mot thach thirc trong
bau khong khi d6 thi, noi ¢6 luong amoniac du thira (NH3) va noi thudng xay ra
qua trinh phan doan ddng vi nito. Dua trén cac phép do dong vi quanh nim & do
thi Biac Kinh, tac giad cho théy su phu thudc vao nguén ctia dd doi dao déng Vi cua
sol khi NH,*, voi dong vi nhe (-33,8%o) va ning (0 dén +12,0%0) NH,* twong tmg
v6i gid bic manh va gié nam kéo dai. Trén co sé hang nim, 37-52% ndng do
NH; ban dau ¢ d6 thi Bic Kinh phat sinh tir phat thai nhién li¢u hoéa thach, duoc
ting cuong theo timg dot do sy & dong khdi khong khi trude khi cac dot khong
khi lanh di qua. Nhitng két qua nay cung cip bang chting manh mé vé sy dong
g6p clia cac ngudn phi néng nghiép vao NHz & khu vuc thanh thi va cho thiy can
wu tién kiém soat luong khi thai nay dé diéu tiét khoi mu.

Theo nghién ctru cua Mengna Gu va cong su, NH3 tang cao khi phan bon
duoc bon nhidu ¢ Pong bang Bic Trung Qudc véi ndng do theo gior cao nhat 1a
66,9 pgm-3 trong sudt ca nim. Pong vi Nito 6n dinh ctia NH3 trong giai doan nay
(-37,0 dén -20,0%0) nam trong giai doan cudi cing cta phan bon va chin nuéi,
cho thdy NH; duoc van chuyén trong khong khi tir nong thon dén thanh thi. Dua
trén mo hinh Bayes, sy dong gop cta nong nghiép (phan bon) vao nong d6 NHs &
d6 thi duoc phan bo 1a 43,5% (26,0%) vao nhiing ngay 6 nhiém. Tuy nhién,
nhimg dong gop nay di giam xudng con 29,1% (12,8%) khi xem xét phan doan
dong vi nito gitra NHz va amoni. Nguoc lai v6i su dong gop han ché cua cac
ngudn ndéng nghiép, cac tic gia nhan thay rang khi thai phi nong nghiép, dic biét
1a phurong tién giao thong, chiém wu thé trong ngudn NH; ¢ d6 thi Bic Kinh, ngay

ca trong tho1 ky bon phan.
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1.3 Anh hwéng NH3z dén nong do PMzs

Nhoém nghién ctru ctia GS. Takenaka, Pai hoc phu Osaka, da nghién ctru
phat trién phuong phap do khi NH3 va NH,* dong thoi trong 2 pha khi va bui [19,
20]. Sau d6 phuong phéap nay da duoc ap dung 1dy mau khi NH3 va NH,4* trong
pha bui tai thanh phé H6 Chi Minh va Osaka Nhat Ban. Nong d6 khi NH3 tai
Osaka trong khoang tir 0.49 dén 8.51 ppbv, trong khi d6 tai thanh phd Hb Chi
Minh 14 tir 3.25 dén 17.52 ppbv. Nghién ciru dugc trién khai tai 2 d6 thi 16n coa
Viét Nam va Nhat Ban, két qua chi ra rang ngudn goc khi NHs & Osaka c6 30%
1a do giao thong, trong khi d6 lugng phat thai khi NHs tai Tp HCM chu yéu 1a do
hé théng nude thai va thu gom rac chua dugc xt 1y triét dé gdy mui héi thdi, thém
vao do6 nhiét do trung binh tai thanh phé HCM cling cao hon so v&i Osaka. Nhém
nghién ctru ciing chi ra co ché hinh thanh NH,4* tir khi NH; va dong gop cua nd
vao nong d6 bui PM,s, NH,* dong gdp cao nhit 1a 10% vao bui PM,s. Do khu

vuc nghién ctru déu 13 d6 thi nén ngudn PMy s cha yéu 1a do giao thong [21].

Céc nghién ctru vé bui PMy2s ¢ Viét Nam tap trung vao ndng do trong khong
khi, ddc tinh thanh phan héa hoc cta bui, nguyén nhan va ngudn goc phat thai.
Trong khi d6 nghién ctru vé xu hudng nong do bui theo thoi gian dai, luong phat
thai khi NH3 va anh hudng cia n6 tir hoat dong néng nghiép dén nong do bui
PM25 con nhiéu han ché tir d6 chwa c6 chinh sach giam thiéu cho phu hop. Viét
Nam 13 nudc c6 trén 70% 1a dién tich dat néng nghiép, tp quan san xuét ding
phan chudng, phan héa hoc dé cham bon cho cy trong va dbt rom ra sau khi thu

hoach duoc cho 1a nhitng nguyén nhan gia ting 6 nhiém bui trong khong khi.

Khi NH3 phat thai vao khong khi chiém dén 60% 1a tir cac hoat dong nong
nghiép. NH3 lai 14 tién chat quan trong tao ra cac sol khi chita mudi v6 co chira
gbc NH;* chinh nhimng sol khi nay gép phan tao 1én bui min PM, s trong khong
khi. Trong khi d6 hoat dong nong nghiép & Viét Nam dién ra quanh nim vi nam
trong khu vuc khi hau nhiét doi, diéu nay lam tang sy phat thai khi NHz vao khong
khi. Theo mdt s6 nghién ctru gan day, hoat dong canh tic néng nghiép 1a mot
trong nhitng ngudn phat thai anh huéng dén ham luong bui PM,s. Trong qua trinh
canh tac, lugng NH3 dugc dua vao moi truong dudi tdc dung cua phan ing quang
hoa NH3 chuyén thanh ion NH,*, va dy 1a mot trong nhiing thanh phan tao nén
bui PMys.
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Luong phat thai NH; toan cau hang niam ting tir khoang 1,9 Tg trong nhirng
nam 1960 1én 16,7 Tg vao ndm 2010. Cac béo cio da chi ra rang nguén NH; trong
khi quyén chinh ¢ quy md toan cau 1a cac hoat dong néng nghiép lién quan dén
chin nudi, phan bon, dat va ciy trong; nhitg hoat dong nay chiém khoang 60%
tong lwong NH; phat thai tir chau A trong nhitng nim 2000. NH; rat quan trong
vi no co thé gop phan vao qua trinh axit hoa hé sinh thai. Hon nita, n6 déng mot
vai trd quan trong trong cac phan tng hoa hoc trong khi quyén, trong d6 viéc
chuyén ddi né thanh dang hat amoni co thé dan dén néng dd hat vat chét cao.
Nhirng hat amoni nay c6 thé anh huong dén chat lugng khong khi, tim nhin va
stc khoe con nguoi [22, 23].

Cac phép do thyc dia cho thdy nong d6 NH3 trong khi quyén nhin chung
thay doi tuy theo mua va dia diém. Néng dd NHj3 phu thudc vao nhiét do; chiing
ting vao mua heé va giam vao mua dong. Vi du, ndng d6 NH; xung quanh trung
binh 14 ~36,2 ppb, véi mirc dao dong tir ~73,9 ppb vao thang 7 dén ~13,5 ppb vao
thang 9, da duoc phat hién & DPong bang phia Bac Trung Qudc vao ndm 2013. Chi
c6 mot sd nghién ctru duge thuc hién & Han Qudc cho thiy nong do NHj trung
binh ¢ Seoul 14 ~6,0 ppb tir ndm 1996 dén 1997 va ~11,0 ppb tir nam 2010 dén
nam 2011 va 10,5 ppb & Jeon-ju tir ndm 2019 dén nam 2011. 2020, voi ndng do

cao hon xay ra vao mua he[22].

NH; trong khi quyén c6 thé phan Gmg véi cac loai axit, chang han nhu axit
sulfuric (H,SQ,), axit nitric (HNO3) va axit clohydric (HCI), ddn dén tao ra céc
sol khi v co thir cap (SIA) bao gom amoni sunfat (NH4)2SO,), amoni nitrat
(NH4NO3) va amoni clorua (NH4Cl). Cac nghién ctru truée day di chi ra rang
nhing SIA ndy c6 thé chiém t&i ~70% khdi lugng PM, s, tily thudc vao vi tri va
mua. Hon nita, cic nghién ctru gan day da chi ra rang ty 1& chuyén ddi cao cua
amoni tlr pha khi sang pha hat c6 thé thuc day dang ké nong do PMys cao. Tai
cac vung nong thon ctia Thuong Hai, Trung Qudc, ndng do PM, s duoc phat hién
13 bi anh hudng bai NH,* thir cdp tir NHs véi ty 18 chuyén doi 1én t6i ~0,8 trong
thoi ky 6 nhiém PM, 5 cao vao thang 10 nam 2013. Tai Delhi, An Do, ty 1€ chuyén
dbi tir NH; thanh NH,* d3 tang 1én t6i ~0,6 trong cac dot 6 nhiém PM, s tir nim
2013 dén nam 2015 [24]. Su gia ting SIA sau khi ham luong nuéc trong sol khi
tang 1én dan dén cac phan Gmg pha nudc khac nhau va nong d6 PM,s cao. Mic

dd NHs trong khi quyén 1a mot trong nhing tac nhan chinh hinh thanh SIA, gay
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6 nhiém khi dung nhung cac nghién ctru danh gia tac dong cua NHs dén sy hinh
thanh PMy5 van con han ché. Ngoai ra, dic diém cuia NH; trong khi quyén va tac

dong cta né dén 6 nhidm PM, s rat hiém ¢ khu vyc thanh thi
1.4  Sw hinh thanh sol khi vé co tir NHs anh hwéng dén ndng @ PM;s
Péi v6i cac nghién ctru vé NH; trong hoat dong nong nghiép, cac nghién
ctru thudng tap trung lam rd sy anh hudng cua NHs, co ché chuyén tir pha khi

sang cac dang mudi vo co lam ting ndng d6 bui PMystrong khong khi.

Co ché hinh thanh 1én cac sol khi mubi v co (inoganic aerosols) trong
khong khi tir khi NHs dugc thé hién ¢ hinh 1. Co ché nay duogc tong hop tir cac
cong trinh cong bd trude ddy [25, 26]. Chinh céc sol khi mudi vo co nay lam gia
tang nong do bui PM, s trong khong khi.

@ N-O + NO3 radical

NOZ(g

2 5(g
SOz = 505 Hoy * HO
\HZO @ ? Aals
250, ) + HNO; (g (low T, high RH)
Je i NH4N03
high T, low RH

OH & peroxy radicals

Hinh 1. Co ché hinh thanh céc sol khi vé co tir NH3 1am gia tiing nong dé
bui PM2.5, trong do g — pha khi, p — pha bui.

Tur s6 liéu kiém ké phat thai ciia B Pao Nha, NHs phat thai trong khong
khi c6 dong gop 80% tir ndong nghiép, 4% tir xtr 1y chét thai, 3% tir hoat dong
cong nghiép, 3% tir hoat dong giao thong va con lai 1a cic ngudn khac. Nhom
nghién ctru da xur dung m6 hinh WRF-CAMNx (Weather Research & Forecasting
Mode - Comprehensive Air Quality model with Extensions) dé danh gi4 su lién
quan dén dong gop cua khi NHz dén ham luong bui PMys. Két qua cho thay NHa
dong gop tir 31% dén 40% vao su hinh thanh 1én cation NH,4* va lugng cation nay
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chiém 10% trong thanh phan bui PM,s. Pdng thoi nghién ctru cling chi ra rang
mic du hoat dong cong nghiép it thai ra NHs nhung lai 1a ngudn chinh phat thai
ra NH,* trong khéng khi [27].

Hai mé hinh RSM (Response Surface Model) va CMAQ (Community
Multy-Scale Air Quality Model) dugc phat trién boi EPA di dugc sir dung dé
danh gia anh huong ctia sy phat thai khi NH3 1én sol khi v co (Inorganic Aerosol)
& phia Tay Trung Qudc [28]. Két qua ctia nghién ctru nay chi ra raing NH; dong
gop tir 8-11% vao ndng dd bui PMa s trong khi d6 SO, (9-11%) va NOy (5-11%).
Tuy nhién, sy anh hudng dén néng do bui PM;5 1a khong tuyén tinh do céc tién
chét 6 nhiém ludn c6 xu hudng dich chuyén tir noi c6 ndng do cao vé noi co6 ndng
d6 thap. Két qua nghién ctru ndy cling cho thay tir nim 1990 — 2005 luong NH3
da tang 1én 90%, kém theo d6 thi lwong NOs- va SO4? ciing ting 1én khoang 50-
60%. Vi vay, cac bién phap 1am giam ndng d6 bui PM, s can phai thuc hién dong
bd giam NHs, SO, va NOx.

Wu va cong su [29] di nghién ctru vé anh huong cua khi NH; tir nong
nghiép dén byui PM, 56 Trung Qudc. M6 hinh Panel di duoc ap dung dé udc tinh
lurong bui tang trung binh thang khi gia tang Iuwgng phat thai khi NH3 vao khong
khi. Két qua nghién ciru ciing chi ra NH3 anh hudng dén su gia ting bui PMys
nhiéu hon so v6i SO, va NOy. Két qua uée tinh néu tang 1 tin NHa/km? thi luong
PMys ting trung binh trong 1 thang 13 33 pg/m®. Nghién ctru nay ciing khuyén
cdo dé giam luong phat thai NHs vao khong khi thi nganh néng nghiép can ap
dung khoa hoc cong nghé tién tién trong canh tac va sau thu hoach. Ban hanh cac
quy dinh nghiém ngt vé st dung phan bén héa hoc. Hon nita ché d6 an tét cho
strc khoe, giam an thit cling gitp giam phat thai khi NH3 vao khong khi.

Nghién ctru so sanh su thay doi theo khong gian va thoi gian ctia NH3 tai
khu vuc d6 thi va khu vuc san xuat nong nghiép & phia bac Colorado, My chi ra
rang nhiét do trong khong khi anh huong dén su phat thai NHs, nhiét do cang cao
su phat thai tir chan nudi va canh tac cang 16n. Khi NHs dugc 1dy mau bang
phuong phap thu dong, sau d6 phan tich trén sic ky ion (IC), két qua sau 6 nam
quan tric, ndng d6 NHj3 trong khong khi trong khoang 2.66 to 42.7 ng/m?, nong
d6 khong co su thay doi gitra cac nim nghién ctru tai 6/9 diém lay mau. Phan bo

theo khong gian phu thudc nhiéu vao ngudn phat thai; ving sau ving xa it anh
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huong do cc hoat dong canh tac ciia con ngudi va nong nghiép c6 néng do thap
nhat, tiép theo dén khu vuc d6 thi va cao nht 1a khu vuc san xuét nong nghiép

va chan nuoi [30].
1.5 Phwong phap kiém ké lwong phat thai

Hoat dong kiém ké 1a mot trong nhirng nhiém vu quan trong ctia cong tac
quan 1y chit luong va kiém soat 6 nhiém nham bao vé mdi trudng khong khi.
Kiém ké phat thai dong vai trd quan trong trong qua trinh 1ap ké hoach quan 1y
chat lugng khong khi. Kiém ké phat thai hién nay & nudc ta la cong cu méi dugce
tiép can va ciing chua duogc 4p dung rong rii trong cac linh vuc, ap dung pho bién
van 13 linh vuc cong nghiép dudi goc dd quan 1y nha nudc. Kiém ké phat thai
trong nong nghiép gip khong it kho khan nham dua ra duoc két qua chinh xac va

c6 do tin cay cao.

Kiém ké phat thai 1a co s& dir liéu vé lugng chat 6 nhiém thai vao khi quyén.
Kiém ké phat thai thudong bao gdm tong lwong phat thai ciia mot hodc nhiéu chét
gy 6 nhiém khong khi cu thé, c6 ngudn gdc tir tat ca cac loai ngudn (ndng nghiép,
nang lugng, cong nghiép, chat thai va mot s6 ngudn khac) trong mot khu vuc dia
1y nhat dinh va trong mot khoang thoi gian xac dinh, thuong 13 mot khu vuc cu
thé. N6i chung, kiém ké phat thai cung cp cac thong tin sau: (1) cc loai hoat
dong gay ra phat thai, (2) nhan dang hda hoc hodc vat 1y cua cac chét gay 0 nhiém,
(3) khu vuc dia ly bao phu, (4) khoang thoi gian trong d6 luong phat thai dugc
udc tinh, (5) phuong phap duge thuc hién dé kiém ké (cac) luong phat thai. Viéc
kiém ké phat thai duoc phat trién cho cac ing dung khoa hoc ciing nhu cho cac

qua trinh chinh sach va ra quyét dinh.

Gilliland va cong s, 2006 thuc hién viéc kiém ké phat thai va chi ra rang,
hé s6 phat thai NH; trong san xuat nong nghiép can dugc xem xét theo mua khi
thue hién kiém ké. Su phan b6 phat thai NH3 theo mua cha yéu 1a chian nudi va
st dung phan bon. Cac nghién ctru trude do6 udc tinh dugc lugng phat thar NHs
theo tinh thoi vu, cac két qua mo hinh nghich dao cho thiy rang phat thai NH;
nén ting vao mua hé va giam vao mua dong, song két qua mua thu va mua xuin
con nhiéu nghi van do yéu t6 anh huéng boi luong mua. Nghién ciru ndy ciing
dua ra phuong phap phan tich dinh lugng bang st dung dit liéu phan tich phong
thi nghiém dé dua ra dugc nhimng két qua c6 do tin cdy cao hon. Luong khi thai
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NH; trong chan nudi cao hon ¢ nhitng khu vuc dugc dac trung boi chan nuoi
thAm canh voi viée diéu chinh ché d6 an udng va rai dat mang lai tiém ning 16n
nhat cho cac phuong an giam thiéu NH; (Carew, 2010). Khoang 94% luong phat
thai NHs do con ngudi gay ra trén toan cau vao khi quyén c6 ngudn goc tir linh
vuc néng nghiép, trong d6 gan 64% co lién quan dén quan 1y chin nuoi (FAO,
2006). Mirc phat thai NHs qua mirc gop phan gy ra hién tuong pht dudng va
axit hoa (Schuurkes va Mosello, 1988). Qua trinh 1én men dudng rudt va quan ly
phan chiém 35% dén 40% tong lugng phat thai CH, do con ngudi tao ra va 80%
luong CHjy thai ra tor ndong nghi¢p (FAO, 2006). Hoat dong chan nudi dong gop
t61 65% luong khi thai N,O do con ngudi tao ra trén toan cau va chiém 75% dén
80% lugng khi thai tir nong nghiép (FAO, 2006).

Tac gia Hoang Anh Lé cung cong su, 2017 thuc hién kiém ké khi thai NH3
tor hoat dong chan nuoi tai tinh Hung Yén. Lya chon st dung hé $6 phat thai cua
timg loai gia suc gia cAm phu hop voi diéu kién cua Viét Nam. Két qua cho thay
Theo do, téng luong khi thai phat sinh tir hoat dong chan nudi tai xa Tho Vinh
udc tinh véi NHs 1a 4.946 kg, N2O la 406,33 kg, va CH4 la 12.084,16 kg, trong
d6 phat sinh khi thai NH3 tir hoat dong chan nuéi gia cam 1a 16n nhat sau chin
nudi lon, do s6 ho nudi va sd luong gia cdm 16n hon chin nudi lon. Tac gia dwa
ra giai phap dé gép phan giam thiéu luong phat thai NH; quan 1y tot ngudn thai
tor hoat dong chan nudi la nguén thuc an du chat, du dinh dudng va it phat sinh
khi nha kinh hon. Viéc kiém ké khi thai duoc str dung rong rai s& c6 nhiéu dong
g6p vao nhiém vu quan Iy méi truong dia phuong, qudc gia ma nhu cac nude trén

thé gi6i da va dang sir dung.

Trong diéu kién nghién ctru ndy, tac gia thuc hién kiém ké lugng phat thai
NH; tir hoat dong néng nghiép. Phuong phéap kiém ké nay duoc ap dung dé tinh
toan dinh lugng NHj; tir hoat dong nong nghi€p, mang tinh img dung phuong phap
kiém ké lugng phat thai va c6 tinh kha thi.
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CHUONG 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Tong quan vé diéu kién tu nhién, kinh té, xa hoi khu vuc nghién

2.1.1. Vitridialy

Hoai Pirc 14 huyén ven d6 nam ¢ phia Tay thanh phd Ha Noi, cach trung
tam Ha Hoi khoang 16 km, theo quy hoach chung xay dung Thu d6 Ha Noi dén
nam 2030 va tAm nhin dén ndm 2050 da dugc Thu tudéng Chinh phil phé duyét tai
Quyét dinh s6: 1259/QD-TTg ngay 26 thang 7 ndm 2011 huyén sé& 1 d6 thi trung
tam ctia thanh phé Ha Noi. Vi tong dién tich ty nhién 8.246,77 ha, toan huyén
¢6 20 don vi hanh chinh gdm 1 thi trdn va 19 xa véi 53 lang (130 thon), dan s6
trén 230.000 nguoi.

Huyén Hoai Ptrc ndm & trung tdm, (vé hanh chinh) ndm phia tiy trung tim
Ha Noi va tiép giap voi cac quéan, huyén:
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- Phia Bic: giap véi Huyén Pan Phugng, Phic Tho va quan Bic Tir Liém

- Phia Tay: giap v6i Huyén Qudc Oai va Phuc Tho

- Phia Nam: giap véi Quan Ha Pong va huyén Quédc Oai

- Phia Bong: gidp v6i Quan Ha BDong va Nam Tu Liém

Vé giao thong, voi hé thong dudng x4 giao thong thuan tién, Hoai Pirc da
x6a di cach khoang cach vai thu d6 Ha Noi va céc tinh, thanh trong ca nudc bang
quéc 16 6, qué)c 16 32 va Pai 16 Thang Long, két hop cac tinh 16 70, 72, 79, 422
chay qua.

2.1.2. Dia hinh dia mago

Hoai Ptrc nam trong khu vuc chau thé song Hong va song Péy, dia hinh
nghiéng tir Bac xudng Nam va tir Tay sang Pong dugc phan lam 2 ving ty nhién
10 rét:

- Ving bai: Bao gém dién tich cta 10 xd: Minh Khai, Duong Liéu, Cat
Qué, Yén So, Pic So, Tién Yén, Song Phuong, An Thuong, Pong La, Van Con.

- Vung dong: Bao gdm mot phan dién tich cac xi ven song Dy va toan bo
dién tich cua 10 x4, thi tran: Thi trAn Tram Troi, Puc Thuong, Ptrc Giang, Kim
Chung, Di Trach, Van Canh, Son Déng, Lai Yén, Yén Khanh, La Phu.

Pic diém dia hinh nay cho phép huyén Hoai Pirc ¢6 thé xay dung co cau
kinh té da dang bao gdm san xuat ndong nghiép két hop vai san xuét cong nghiép

va thuong mai dich vu.
2.1.3. Khi hgu

Huyén Hoai Buc nam trong vung khi hau nhiét dé1 gié mua, véi 4 mua khi

hau kha 10 nét voi cac dac trung khi hau nhu sau:

- Nhiét d6 khong khi: nhiét d6 trung binh nam tir 23,1 — 23,5°C, chia lam
hai mua rd rét, mua nong kéo dai tir thang 4 dén thang 10, mua dong kéo dai tir
thang 11 dén thang 3 nam sau; nhiét do trung binh thang tir 15 - 22°C.

- Luwong mua: Luong mua trung binh nam khoang 1.600 — 1.800mm, phén
b trong ndm khong déu, mua tap trung tir thang 4 dén thang 10, chiém 80 — 86%
téng lwong mua ca nam (chu yéu 1a thang 7,8,9). Mua kho tir thang 10 dén thang
3 nam sau, mua it nhat 1 thang 12, thang 1 va thang 2, lwong mua trung binh
khoang 17,5 — 23 mm.
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- D6 4m khong khi: Do 4m khong khi trung binh nam 1a 83 — 85%, tuy
nhién su chénh 1éch d6 am giita cic thang trong nim khong 16n.

- Gié: Hudng gi6 thinh hanh vé mua khé 14 gié mua Pong Béc (tir thang
11 d&én thang 3 niam sau), con lai cac thang trong nam chu yéu 1a gié Nam, gi6
Tay Nam va gio Pong Nam.

- Thuy van: trén dia ban huyén Hoai Buc c6 song Pay chay qua, day la
phan luu cta song Hong, luu doan song chay qua huyén dai 23km. Vi hé théng
song nhu trén di tao cho huyén mot ngudn cung cap phu sa hang nim cho ving
bai bdi ven sdng.

2.1.4. Pdc diém kinh té - xa hgi

Co cu kinh té huyén Hoai Pt

- Thuong mai dich vu: 57,23%
- Cong nghi¢p xay dung: 39,12%
- Nong nghiép: 3,65%

Dan s6 huyén Hoai DPtrc khoang 230 nghin ngudi, mat do dan sé khoang
23,3 ngudi/ha, co cau dan sd cha yéu van 13 dan sb néng thon (93% dan sd).
Trong khi d6 luc luong trong do tudi lao dong khoang 150 nghin ngudi hoat dong
chinh trong céic linh vuc: ndng nghi€p (7%), cong nghi€p (47%) va thuong mai
dich vu (56%).

Co so ha tang, hé thong giao thong chi c6 giao théng dudng bo 14 chinh gom:

- Hé théng dudng qudc 16:
+ Pai 10 Thang Long chay qua huyén dai 8,4 km di qua cac xa An
Khanh, An Thuong, Song Phuong, Van Con.
+ Qudc 16 32 qua huyén dai 5,5km qua cac xd Kim Chung, thi trAn Tram
Tro1, xa Buc Giang, Buc Thugng.

- Hé thong tinh 16: duong tinh 16 70 (0,6km); duong tinh 16 423 (7km);
duong tinh 16 422 (7,9km); duong tinh hd 422B (4,02km).

- Hé théng dudng huyén 16 gdm 6 tuyén dudng vai tong chiéu dai 19km.

Déy manh hoat dong san xuét, kinh doanh tai cac lang nghé, cum cong

nghiép, duy tri hiéu qua cac loi thé ctia huyén, xay dung cic ving san xuit ndng

nghiép tap trung. Thu hit dAu tu cac trung tdm thuong mai dich vu. Thuc day
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phat trién céac hoat dong thuong mai, dich vu. Chéng buodn lau, hang gia, gian 1an
thuong mai, v¢ sinh an toan thuc phém dugc chu trong. Xtc tién thuong mai, hd
trg doanh nghiép dugc quan tdm. Giao thong - van tai co budc phat trién manh.
Nhiéu cong trinh quan trong dugc dau tu, nang cap, dua vao st dung da két ndi,
mo rong khong gian d6 thi, nang cao doi sdng nhan dan. Cac loai hinh vén tai
phat trién, co ban dap tng nhu cau van chuyén hang héa, kinh doanh va di lai cta
nhan dan.

2.2 Poi tweng nghién ciu

Nong d6 khi NHs, bui PM, 5 va thanh phan hoa hoc ciia né trong khong khi
khu vuc hoat dong canh tac nong nghi€¢p, chan nuoi tai huyén Hoai Ptrc, Ha Noi.

2.3 Pham vi nghién nghién cau

- Khu vuc canh tac nong nghiép (trong va ngoai nha kinh) tai huyén Hoai
buc, Ha Noi

- Két qua kiém ké luong phat thai khi NHs tir hoat dong cach tac hoa mau
va chan nuodi dugc tinh trén toan dia ban huyén Hoai Durc

- Khu vuc thuc hién léy mau quan trac 1a khu vuc dang thuc hién canh tac
ndéng nghiép gom khu vuc trong cdy 1au nam, khu vyc trong ciy ngan ngay, khu
vuc trong ciy gidng tai xd Pong La, huyén Hoai Puc Ha Noi. Mau duogc tién

hanh 14y ca khu vuc canh tac trong nha kinh va ngoai nha kinh.
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Hinh 3. Vi tri khu vue thuc hién 1iy miu tai Hoai Pirc — Ha Noi

- Vi tri lay mau:

Bang 1. Vi tri lay miu

STT Tén Toa do DPac diém
Piém liy mau khu vuc trong ciy ngan
Mau ngoai ngay va dai ngay, cach dudng ndi
E20.976167; A , e 1R J4
Mau 1 | khu vuc nha \105 715464 dong khoang 100m. Thoi diém lay
kinh ' mau khong c6 hoat dong bon phan, chi

c6 hoat dong tudi nude.

- Khu vuc trong cdy ngan ngay, thoi
diém ldy mau khong co hoat dong bon
E20.975746; | phan, chi c6 hoat dong tudi nudec.

N105.716457 | - Khu wom ciy giéng: cay gibng da

Mau trong
MaAu 2 | khu vue nha

kinh : .
vom dugc tur 15-20 ngay bang gié thé,

chi c6 hoat dong tudi nudc.
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- DPia diém lay mau dugc phu bong
kinh xung quanh dé tranh tac dong tur
cac yéu t6 bén ngoai, co ludi den dé

tranh ning tryc tiép.

Mau tur tram

quan tric
mdi truong Dt liéu tai cac tram nay duoc bao
) ) E21.021570; N N X 4 N 2
Mau 3 | khong khi dudng va ki€ém chuan dinh ky, cong bod
_ N105.818974 | z ... L in 1 .
cta Dai st s0 liéu thyc c6 do chinh x4c cao
quan My ¢
Ha Noi
- Piéu kién tu nhién khu vuc léy mau
Thoi gian 1dy mau:
Muia hé: Tir ngdy 4/6/2022 dén ngay 18/6/2022
Bing 2. Piéu kién tu nhién khu vue lay mau thang 6/2022
NG Ap sudt | Toc dd gié Huéng gié Nhiét do P Am
Y | (atm) (m/s) (d9) (C) (%)
4/6/2022 11,88 2,7 1354 32,1 70,7
5/6/2022 11,88 3,1 54,4 30,6 79,1
6/6/2022 11,88 1,5 290,6 27,1 87,5
7/6/2022 11,88 2,2 171,4 28,6 82,7
8/6/2022 11,88 2,1 102,3 27,1 87,7
9/6/2022 11,88 2,2 87,4 29,4 82,7
10/6/2022 11,88 2,3 57,0 29,2 83,8
11/6/2022 11,88 1,8 81,0 28,2 89,0
12/6/2022 11,88 2,2 169,5 31,0 76,1
13/6/2022 11,88 2,7 113,4 29,6 78,8
14/6/2022 11,88 2,8 284,6 27,7 85,4
16/6/2022 11,88 2,3 171,4 28,2 81,6
16/6/2022 11,88 2,5 130,7 30,4 73,4
17/6/2022 11,88 2,5 167,4 31,7 68,1
18/6/2022 11,88 2,9 198,0 32,6 60,7

Mua déng: tir 01/12/2022 dén 15/12/2022.
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Bang 3. Piéu kién khu vuecj iy miu thang 12/2022

Ngay Ap suit Téc dd gié Huwéng gié Nhiét d Po Am

(atm) (m/s) (d9) (0C) (%)
1/12/2022 11,88 4,9 32,0 14,4 76,7
2/12/2022 11,88 3,0 89,9 15,7 67,9
3/12/2022 11,88 2,2 68,2 18,0 73,0
4/12/2022 11,88 4,2 20,4 16,7 77,6
5/12/2022 11,88 2,9 97,8 16,6 69,3
6/12/2022 11,88 2,4 49,9 17,7 60,7
7/12/2022 11,88 2,8 70,7 16,4 74,0
8/12/2022 11,88 2,8 48,0 16,5 81,2
9/12/2022 11,88 2,9 63,9 16,2 84,9
10/12/2022 | 11,88 2,1 67,0 16,8 81,5
11/12/2022 | 11,88 1,9 79,7 18,6 59,9
12/12/2022 | 11,88 2,6 117,2 17,8 59,9
13/12/2022 | 11,88 2,3 63,0 18,8 47,7
14/12/2022 | 11,88 2,5 112,8 17,3 53,6
15/12/2022 | 11,88 2,4 101,8 17,9 59,5

2.3 Phwong phap nghién cuu

+ Phuong phép lay mau ngoai hién truong: Liy va bio quan miu bang
phuong phap 40 CFR Part 50 Appendix L

Mau bui PM, s duoc 14y tai khu canh tac hoa mau xa Pong La, huyén Hoai
Prtic bang thiét bi Sibata HV-500R. May 1y mau bui thé tich 1on Sibata HV —
500R c6 khoang thé tich hut tir 200 — 800 L/phut gom phu trg dau ldy mau bui
PMys, gidy loc bui tron, dudng kinh 110 mm. Chung loai gidy loc soi thuy tinh
GB — 100R SIBATA. Chinh luu lwong bom hat 200 L/phat. Pau hit khi phai
dugc dat sao cho tranh xa dugc moi chudng ngai vat, dugc dat trén bé mat béng
phang. Thoi gian 1dy mau trong 8h lién tuc vao ban ngay.

Buéc 1: Chuan bi gidy loc trude khi 1ay mau

Say gidy loc & 150°C trong 2 gid sau d6 bo ra dé ngudi ¢ nhiét do phong
va dé trong binh hit am 24 gid dén khdi lugng khong doi. Gidy loc dugc can 2
lan vao 2 ngay khac nhau trén can c6 do chinh xac 5 s6, lay gia tri trung binh

trude khi ldy méu.

Bwéc 2: Thuc hién 14y mau bang thiét bi Sibata HV-500R
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Buére 3: Sau khi 1y mau

Gidy loc duoc boc bang phoi nhdm va dé lai trong binh hiit am 24 gio. Khi
khéi luong gidy bui khong doi, tién hanh can tuong ty nhu trude khi 1y mau.
Khéi lugng bui thu dugc sé tinh bang khéi lugng trung binh cta 2 1an can) sau
ldy mau va trude khi ldy mau. Nong do bui trong khong khi duoc tinh bang pg/m?
téng thé tich khong khi da hut.

Luu y: Sau thoi gian 14y mau can thiét, tit may. Dung panh gip gidy loc
vao t0i zip c6 khoa kin. Ghi chép thong tin 1dy mau: Cac thong tin ghi trén bién
ban 1dy mau bao gom thoi gian két thic va ldy mau, luu luong trung binh, nhiét
d6, ap suat khi quyén, gid, hudéng gio... phuc vu cong tac tinh toan két qua va
danh gia két qua nghién ctru.

Van chuyén va bao quan mau: Tat may khi két thuc qua trinh 1y mau, gap
giir gidy loc can than, tranh cham hoic giy hu hong bé mit gidy loc, néu khong
c6 thé anh huong dén khdi luong can va két qua phan tich. Gidy loc dugc bao
quan trong ting gbi gidy bac va tii miét dung hop riéng, c6 dan nhan cu thé va
chdng bui ban. Toan bo miu duge dit vao hop dung mau hién truong dé tranh su
nhiém ban. Két thuc timg ngdy quan tric, mau can dugc dua ngay vé phong thi
nghiém, tranh t6i da rung lic va su va cham cia mau véi diéu kién bat loi bén
ngoai. Sau khi can tinh toan khdi luong bui, giéy loc can duoc bao quan mau
trong t -20°C phan tich thanh phan NH,* sém nhét co thé.



25
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Hinh 4. Thiét bi 14y mAu tai hién truwong
+ Phuong phap phan tich trong phong thi nghiém

Chi tiéu NHs, NH4" va bui PM, s dugc phan tich trong phong thi nghiém tai
phong phan tich doc chat moi truong, Vién Cong nghé méi trudng. Phuong phap
phan tich st dung theo Vimcert dugc cap hién hanh.

Phan tich khi NH3 bang phuong phap MASA Method 401 (gi6i han phat
hién 2,0 um/m?) sau khi d4 hip thy bang dung dich: Phuong phap duoc sir dung
dé xac dinh ham luong ammoniac trong khong khi timg 1an va trung binh ngay
dém trong khoang tir 0.1 dén 1,0mg/me. Phuwong phap dura trén co s tac dung clia
ammoniac véi hipochlorit va phenol ¢6 sy tham gia cta chat 6n dinh phan tng
natri nitropruxit. Cuong dd nhu¢m mau xanh cua dung dich indophenols phu

thudc vao ham lugng ammoniac. Po mau & budc séng A = 625 nm trén thiét bi
UV-VIS Hitachi 2900.

Buwéc 1: Diéu ché dung dich hip thu khi NHa:

Hut 0,5 mL dung dich H,SO4 dam déac ( d = 1.86) cho vao binh dinh muc
1000 mL, dinh mtrc dén vach bang nudc cat. Bao quan dung dich trong chai thity
tinh & nhiét 46 phong. Qua trinh tién hanh ldy mAu tai hién trudng sir dung thiét
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bi Kimoto SHO7, véi téc 6 dong khi 1a 0.3 L/phit trong vong 1gid. Khi 14y mau
c6 ap dung mAu tring hién trudng va mau tring trong phong thi nghiém khi phan
tich.

Buwéc 2: Diéu ché dung dich chuan NHz 100mg/l:

Hoa tan 0,3141g NH4Cl1 d3 duoc sdy kho dén khéi lugng khong d6i & nhiét
d6 105°C trong nude cat khong chira NH; trong binh dinh mirc 1000 mL.

Budc 3: Phan tich bang thiét bi UV-VIS Hitachi 2900

Sau khi d c¢6 dung dich chuan va dung dich hap thy, ta tién hanh do bang
méy UV-VIS do mau ¢ budc séng A = 625 nm, va doc két qua.

Phan tich NH," tir gidy loc bang thiét bi sic ky lon IC Shimadzu 2010 sau
khi d4 siéu am gidy loc hoa tan cac cation trong nudc milipore: Phan tich ion dugc
thuc hién bang may sic ky ion Shimadzu. Phét hién cation dugc thuc hién trén
cot Shim Park SC. Pha dong la dung dich HNOj3 0,02 mol/L, & tdc do dong 0,75
ml/ phit. Dung dudng chuan va xac dinh ndong d6 NH4* trén hé théng phan mém
két n6i dir liéu phan tich cua detetor do do ddn Shimadzu solution.

Cac budc chuan bj mau khi phén tich ion

- Budc 1: Sir dung 6ng nhua 10 ml sach khé

- Budc 2: Lay % mau gidy bui thu dugc cho vao trong 6ng, sau d6 thém
10ml nudc cat 2 1an da loc qua mang loc 0,45um.

- Budc 3: Mang 6ng mau thu duoc di siéu 4m trong thoi gian 30 phit, muc
dich rung siéu Am 1am hoa tan hoan tan céc ion tir bui trén gidy loc va nudc.

- Budc 4: Sau khi siéu 4m dng mau xong, sir dung mang loc 0,45um dé hat
mau cho vao ong dung trong khay mau (ghi rd tht ty cac miu dung trong khay
mau dé tranh nham 13n s liéu).

Cac budc thuc hién khi phan tich trén thiét bi sic ky cation

- Buéc 1: Khai dong va cai dat cac diéu kién cho thiét bi

- Budc 2: Hiéu chinh diéu kién cta thiét bi (tuning): Viéc hiéu chinh nham

muc dich mang lai d§ nhay t6i wu va tbi vu do phan giai.
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- Buéc 3: Phan tich mau; Str dung phuong phap phan tich da dugc cap nhat
thoi gian luu. Phat hién cac chit dua trén thoi gian luu, dinh luong bang duong
chuan c6 sin trong co so dir liéu. Thyc hién qué trinh phan tich mau theo hai
cach: Do mau don (Sample login) hoic tu dong do nhiéu mau theo thu tu (Batch
Processing).

- Bude 4: Xuat két qua do; Sau khi may chay xong mau va xuét ra file két qua.
2.4. Phwong phap thu thap dir liéu

S lidu PM s lién tuc theo gid duoc ly tir tram quan tric méi trudng khong
khi cta Dai sit quan My & Ha No6i (E21.021570; N105.818974) vao mua he 1a
thang 6/2022 va mua déng 1a thang 12/2022 tai website thong tin truc tuyén chat
lugng khong khi tai cic khu vuc ma Chinh phu My dat Pai st quan:
https://www.airnow.gov/. Dit liéu tai cac tram nay dugc bao dudng va kiém chuan
dinh ky, cong bd s liéu thuc c¢6 do chinh xac cao, dugc liy 1am ngudn dir liéu
cho nhiéu cong trinh cong bd trén thé gidi va Viét Nam [31, 32]. S6 liu bui
PM2.5 cuia tram Dai st quan My theo timg gid duoc ldy trung binh ngay va dé

lam cédn ctr so sanh vai cac két qua do ctia nghién clru nay.

2.5. Phuong phap kiém ké sw phat thai NH; trong hoat déng ndng
nghiép va chan nuoi

Cac phuong phap kiém ké phat thai: can ct vao diéu kién, ning luc thuc té
cta dia phuong, c6 thé ap dung mot trong cac phuong phap: (1) phuong phap tiép
can tlr trén xudng (top-down); (2) phuong phép tiép can tir dudi 1én (bottom-up);
(3) két hop ca hai phuwong phap cho céc loai ngudn phat thai khac nhau trong cting

mdt chuong trinh kiém ké phat thai.

Trong nghién ctru ndy, tic gia sit dung phuong phap kiém ké tiép can tur
trén Xuéng. Pé kiém ké duoc luong phat thai NH3 tir chdn nu6i hodc trén khu vuc
canh tac nong nghiép dya vao s6 liéu théng ké sb lugng chan nudi, ching loai vat
nudi hodc dién tich canh tac, loai hoa mau canh tac. Mdi loai vat nudi hoic loai
cay canh tac s& co hé sd phat thai (emission factor) khac nhau. Phan loai hé sb
phat thai dd duoc EU hodc EPA ciia My cong bd [33-35]. Cong thirc tinh luong
phat thai khi NH3 nhu sau:

ZNH3 = Z i (Ai,j X Efilf X 17/14)


https://www.airnow.gov/

28

Trong d6: Y nus 14 tong lugng phat thai NHs, A 1,j 14 tong s6 lwong chin nudi
i hodc dién tinh canh tac j & khu vuc kiém ké A, EF 13 hé sb phat thai dugc phan
loai va cho sin tir EPA hodc EU, 17/14 1a hé s6 chuyén d6i NHj tinh theo N.

2.6 Phwong phap xir Iy so6 liéu

Phan mém SPSS statistics 23 duoc st dung dé tinh mdi twong quan,
Microsoft office dung dé xir Iy sb liéu tho, 14p bang biéu dua dir liéu vao cac phan
mém tiép theo nhu R-program.

S6 liéu can bui trén can c6 d6 chinh xac 10%g cua Mettler Toledo, s6 liéu
phan tich da dugc tinh theo QC/QA hién truong va phong thi nghiém dam bao do

chinh xac trong nghién cuu.
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CHUONG 3: KET QUA VA THAO LUAN

3.1. Nong @9 NH3 va PM2s trong nha kinh va ngoai nha kinh khu vuc
nghién cau

Pé danh gia anh huong cia NHj dén ndng d6 bui PMys, ndng d6 khi NHs

va bui PMys duoc tién hanh do dong thoi trong va bén ngoai khu canh tac dé danh

gia su thay d6i nong do NHs va bui PMasvao 2 dot quan trac 1a mua hé va mua

déng. Mic du khu vuc nghién ctru 1y miu khong gin véi tram quan tric online

cia Pai st quan My dit tai phd Lang Ha, tuy nhién ham luong bui min PMys

duoc so sanh 1am tham chiéu.

Biang 4. Nong d khi NH; va bui PMysvao mua hé

Nong dd
A A A A A A A A PM2s tai
. X Nong d0 | Nong do0 | Nong d0 | Nong do
Ngay lay ) . ) . tram
~ NHs bén | bui PM25 | NHsbén | bui PMzs .
TT mau (mua . . A .| online
. trong | bén trong | bén ngoai | bén ngoai
he) 3 3 3 3 cia Ha
(Mg/m?) | (ng/m®) | (ug/m®) | (ug/md) N
(ng/m?)
1 4/6/2022 203,4 30,54 239,4 25,27 29,52
2 5/6/2022 278,9 34,98 256,1 30,26 43,43
3 6/6/2022 294,6 29,04 288,0 26,85 26,40
4 71612022 280,6 30,57 260,5 23,25 22,61
5 8/6/2022 3214 32,97 298,0 30,66 33,99
6 9/6/2022 385,5 42,98 305,5 35,54 48,48
7 10/6/2022 3249 34,84 324,5 30,25 34,14
8 11/6/2022 420,3 42,54 386,6 38,68 52,57
9 12/6/2022 342,0 45,04 325,6 38,27 40,82
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Nong do
A A A A A A A . | PM2s tai
.z Nong do | Nong do0 | Nong do | Nong do
Ngay lay . i . . tram
~ NHz bén | bui PM2s | NHzbén | bui PM2s _
TT mau (mua A A A .| online
. trong | bén trong | bén ngoai | bén ngoai R
he) s 3 2 2 cua Ha
(bg/m?) | (ug/m’) | (ug/m?) | (ug/m’) N&i
(hg/m?®)
10 13/6/2022 254,9 32,94 234,9 30,28 34,26
11 14/6/2022 234,0 28,65 220,5 20,28 18,85
12 15/6/2022 220,3 23,85 215,6 20,90 21,10
13 16/6/2022 230,5 22,02 225,1 20,54 22,27
14 16/6/2022 200,3 21,46 203,6 18,60 20,56
15 18/6/2022 256,3 25,95 241,3 23,39 24,70
Trung binh | 283,19 31,89 268,35 27,53 31,58
Min 200,30 21,46 203,60 18,60 18,85
Max 420,30 45,04 386,60 38,68 52,57
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Hinh 5. Nong dd NHs va bui PM25vao muUa heé tai khu vwe nghién ciru

Nong do NH3 khu vuc canh tac bén trong nha kinh c6 xu hudng ludn cao
hon so véi khu vuc canh tac bén ngoai nha kinh. Thoi diém ldy mau quan tric
lién tuc theo ngay tir ngay 04/6/2022 dén ngay 18/6/2022 cho thay, nong d6 NHs
khu vyce canh tac bén trong nha kinh ludn giao dong & mirc 200-420 (ug/m?), thoi
diém nong d6 NHs thap nhat 1a 200,3 (ug/m3) vao ngay 16/6/2022; nong do NH3
cao nhat 13 420,3 (ug/m®) ngay 11/16/2022. Nong d6 NHz khu vuc canh tac bén
ngoai nha kinh, dudi su tac dong ciia do am khong khi, khuéch tan khong khi boi
gid, xe ¢d di lai giao dong khoang 203 - 387 (ug/m?). Bén canh d6 bui PM; s khu
vuc canh tac bén trong nha kinh cling luén cao hon khu vyc canh tac bén ngoai
nha kinh. Khu vuc canh tac bén trong nha kinh nong do PMzstrung 31,89 (ng/md),
giao dong trong khoang 21-45 (ug/m?®). Khu vuc canh tic bén ngoai nha kinh
ndéng do PM, strung binh 27,53 (ug/m?), giao dong trong khoang 18 - 39 (ug/md).
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Nong N | Nongdd | . Nong dd
Lz . Nong do . | Nong d¢ bui .
Ngay lay | do NHs ) NHsbén . PM2.5 tai
N A bui PM2.5 . PM2.5 bén .
TT | mau (mua | bén A bén .. tram online
\ bén trong .. ngoai o
he) trong (Lg/md) ngoai (ug/m?) cua Ha Noi
(ng/m®) (ng/md) (ng/md)
1 | 1/12/2022 | 150,0 22,56 140,7 20,39 18,33
2 | 2/12/2022 | 143,9 20,24 112,6 19,36 21,92
3 | 3/12/2022 | 212,1 34,76 203,6 38,28 40,83
4 | 4/12/2022 | 236,9 25,78 230,5 28,95 31,83
5 | 5/12/2022 | 260,4 26,87 256,8 23,65 22,17
6 | 6/12/2022 | 292,0 56,75 280,4 50,58 59,33
7 | 7/12/2022 | 303,4 73,65 290,4 70,68 75,04
8 | 8/12/2022 | 220,1 54,98 213,9 47,85 48,17
9 | 9/12/2022 | 2419 56,10 230,4 50,65 53,46
10 | 10/12/2022 | 250,5 46,98 202,3 42,37 49,00
11 | 11/12/2022 | 270,5 70,43 268,0 65,95 70,42
12 | 12/12/2022 | 277,8 76,93 257,71 68,85 77,25
13 | 13/12/2022 | 301,3 83,85 296,8 80,95 90,08
14 | 14/12/2022 | 290,3 94,84 287,0 90,68 96,21
15 | 15/12/2022 | 3125 120,56 305,5 105,48 109,52
Trung
250,91 57,69 238,44 53,64 57,57

binh
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Nong N | Nongdd | . Nong dd
oz R Nong do .| Nong do bui .
Ngay lay | do NHs ] NHzbén . PM2.5 tai
x . A bui PM2.5 A PM2.5 bén .
TT | mau (mua bén . bén . tram online
he) trong bén trong ngoai ngod! ia Ha Noi
cua Ha Noi
o | (ng/im’) 3 (ng/m®) 3
(Hg/m?) (Hg/m?) (Hg/m?)
Min 143,90 20,24 112,60 19,36 18,33
Max 312,50 120,56 305,50 105,48 109,52
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Hinh 6. Nong dd NH; va bui PM25 vao mua déng tai khu vue nghién ciru

Nong d6 NH3 vao mua dong cling c6 xu hudng nhu mua hé, khu vuc canh
tac bén trong nha kinh luén cao hon so vdi khu vuc canh tac bén ngoai nha kinh.
Thoi diém ldy mAu quan tric lién tuc tir ngay 01/12/2022 dén ngay 15/12/2022
cho thay, ndng d6 NH3 khu vuc canh tac bén trong nha kinh ludn giao dong &
mitc 250 (pg/m?3), thoi diém néng do NHa thap nhat 13 143.9 (ug/m®) vao ngay
3/12/2022; nong d6 NH3 cao nhat 1a 321.5 (ug/m®) ngay 15/12/2022. Nong do
NH; khu vuc canh tic bén ngoai nha kinh giao dong khoang 55-58 (ug/m?). Bén

canh do6 bui PM;s khu vuc canh tac bén trong nha kinh cling luén cao hon khu
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vuc canh tic bén ngoai nha kinh. Khu vuc canh tic bén trong nha kinh ndng do
PM_s trung binh 57.69 (ug/md), giao dong trong khoang 20-121 (ug/m?). Khu
vuc canh tac bén ngoai nha kinh néng d6 PMy;s trung binh 53.64 (ug/m?3), giao
dong trong khoang 19 — 106 (ug/md).

Nong d¢6 NHs trung binh mua hé cao hon mua dong khoang 1,1 - 1,2 lan.
Muia hé ¢6 nén nhiét do cao hon sy hinh thanh va bay hoi NH;s vao khong khi
nhiéu hon. Su phat thai NH3s tir phan bén trong qua trinh cach téc ciing nhiéu hon
mua dong. Nguoc lai, néng do bui PMy 5 cia mua hé lai thép hon mua dong
khoang 1,8 — 1,9 1an. Xu hudng két qua nay cé su twong dong voi cac két qua
cong bd trude day [36, 37]. C6 su chénh 1éch cao vé ndng do bui PMys gilta mua
dong va mua he, 1y giai cho viéc ¢6 su chénh 1éch nay 1a mua hé cé lugng mua
16m hon, lam sach ham lugng bui trong khong khi. Mét khac, mua heé phan tng
quan hoa dién ra manh hon, sy khuéch tan khong khi cling 16n hon nén lam ham
luong bui PM, 5 trong khong khi giam dang ké so véi mua he. Khi lay trung binh
ngay két qua & tram quan tric online cho thay két qua c6 mdi tuong quan rd rét
(p<0.05).

Két qua trén ciling cho thay 100% ndng d6 khi NH3 vao mua hé déu cao
hon ngudng NH; cho phép quy dinh trung binh 1 gio cua QCVN 05:2023 cua Bo
Tai nguyén va méi truong 1a 200 pg/m3. Chi c6 2/15 ngay s liéu NHz c6 nong

d6 thap hon quy chuan nay vao mua dong.
3.2. Ham lwgng NH4" trong bui PM2s

Bui min PM,5 chita nhiéu cac thanh phﬁn hoa hoc, trong d6 cac cation va
anion c6 thé hoa tan trong nudc chiém phan 16n. NH4* ton tai trong bui PMys dudi
dang cac mudi nhu NH4NO; va (NH,)2S04, va NH;HSO,. Trong cac mudi nay
thi (NH,)2SO4 ¢ tinh 6n dinh cao nhit va ton tai nhiéu trong khi quyén. Trong
khi d6 NH4NO;3 bi anh huéng 16n béi nhiét d6 va d6 am khi quyén do tinh khong
6n dinh nhiét va ton tai trang thai can bang khi-hat giita NHs* va HNO3. NH;NO;
ton tai nhiéu dang hat hon vao mua xuan va mua dong [38]. Su bién dong cia
mudi nay c6 thé lién quan chit ché dén su thay doi phat thai cia cac tién chat cia
chung nhu SO,, NO, va NHs. Hiéu dugc sy bién d6i lau dai cia cac chat nay
trong PM2 cho thay ban chat, dic diém 6 nhiém & cac giai doan khac nhau theo

cac bién phép kiém soat khi thai lién quan.
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Cung khu vuc nghién ctru 1a Ha Noi Cohen va cong su d3 chi ra rang ndng
d6 NH,4* chiém dén 11,7% khdi lugng ctia bui min PMa s chi sau SO4* 24,1% [8],

cac két qua nghién ctru vé thanh phan héa hoc trong bui PMys déu cho thy vai

tro dong gop 1on ctia NH,* dac biét nhitng ving cé nguy co phat thai ham lugng

khi NH3 16n nhu hoat dong canh tac nong nghiép va chan nudi gia stc [39]. NH,*

12 mot trong cac cation d& hoa tan trong nude khi duge 1y trén gidy loc bui ciing

cac cé4c cation va anion khac dugc goi chung 13 cac ion vo co dé hoa tan trong

nudc (water-solube inorganic ion). Bang 3 dudi day cho thdy cac nghién ciu

trude day vé cc ion ndy trong thanh phan bui PM, s cling cho thdy su c6 mit cia

NH,* 12 dang ké chi sau anion SO,%. Trong bang nay chi nong d6 NH4* & ngoai

nha kinh dugc so sanh véi cac nghién ctru khac

Bang 6. Khéi lwong trung binh bui PM5 va nong d khoi lweng cac ion

(Ug/ M®) ciia mét s6 thanh phd trén thé giéi

Nghién | Son La, | Son La, | Chiang | Tanzania | Rondonia,
ctru nay | 2012 2013[40] | mai, , DPong | Brazil [43]
[40] Thai Lan | Phi[42]
[41]

Thoi gian | 6/2022 | 3-4 3-4 /2013 | 3-4 /2010 | Mua mua | 9-2002
ldy miu va /2012

12/2022
PM_5s 40,59 51,4 57,3 45,5 39 -
Na* - 0,2 0,1 0,4 5,64 4,7
K* - 3,1 2,2 3,89 14,01 2,98
NH,* 2,62 6,4 6,7 4,46 8,46 2,06
NO3 - 3,5 3,8 1,95 1,64 1,59
S0,> - 17,6 18,2 14,87 2,37 5,34
Cl - 0,4 0,3 0,27 0,73 0,12
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Bang 7. Két qua quan tric ndng d NH4*, PM25s tai khu vwre nha kinh noi

canh tic hoa mau tai xa Pong La, huyén Hoai Dirc vao mua hé

A A . | Nong
Nong x .. | Nomgdo | _ | .
o R Nong do do bui | Nong do PM2s
Ngay lay | do NH,* . NH,* ) ]
. . bui PM2s | . PM_s | tai tram online
TT mau bén A bén bén A
o bén trong . bén cua Ha Noi
(mua he) | trong (Lg/md) ngoai ngoai (ug/m?)
(ug/m?) (ug/m?) ;
(Hg/m°)

1 | 4/6/2022 1,94 30,54 1,32 25,27 29,52

2 | 5/6/2022 2,05 34,98 1,93 30,26 43,43

3 | 6/6/2022 1,57 29,04 1,26 26,85 26,40

4 | 7/6/2022 2,45 30,57 1,84 23,25 22,61

5 | 8/6/2022 2,03 32,97 1,74 30,66 33,99

6 | 9/6/2022 2,44 42,98 2,17 35,54 48,48

7 |10/6/2022 | 2,96 34,84 2,15 30,25 34,14

8 | 11/6/2022 | 3,26 42,54 2,91 38,68 52,57

9 | 12/6/2022 | 2,76 45,04 2,15 38,27 40,82

10 | 13/6/2022 | 2,92 32,94 2,15 30,28 34,26

11 | 14/6/2022 | 1,65 28,65 1,11 20,28 18,85

12 | 15/6/2022 | 1,88 23,85 1,11 20,90 21,10

13 | 16/6/2022 | 1,68 22,02 1,23 20,54 22,27

14 | 16/6/2022 | 1,79 21,46 1,33 18,60 20,56
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5 .| Nong
Nong x .. (Nongdo |
o R Nong d¢ do bui | Nong d¢ PMas
Ngay lay | do NH,* . NH,* ) )
~ . bui PM_5 . PM2s | tai tram online
TT mau bén A bén bén . .
< bén trong .. bén cua Ha Noi
(mua he) | trong ngoai ..
(Hg/m?)
15 | 18/6/2022 1,65 25,95 1,43 23,39 24,70
Trung
. 2,20 31,89 1,72 27,53 31,58
binh
Min 1,57 21,46 1,11 18,60 18,85
Max 3,26 45,04 2,91 38,68 52,57
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Bang 8. Két qua quan tric nong do NH4*, PM,s tai khu vire nha kinh noi

canh tac hoa mau tai xa Pong La, huyén Hoai Pirc vao mua dong

, .| Nongdp | , | Nongd} N
Nong do . Nong do . Nong do
Ngayly | NHe | W NHe | oW PMos tai
ay l1a al
say Y - PM;s o PM2s .
TT | mau (mua bén A bén bén . tram online
\ bén . bén .
he) trong ngoai .. cua Ha Noi
(om®) | oM | gy | "N ugimy
(Hg/m?®) (Hg/m?®)
1 | 1/12/2022 3.56 22.56 2.83 20.39 18.33
2 | 2/12/2022 3.75 20.24 2.24 19.36 21.92
3 | 3/12/2022 4.31 34.76 3.14 38.28 40.83
4 | 4/12/2022 4.16 25.78 3.17 28.95 31.83
5 | 5/12/2022 3.02 26.87 2.83 23.65 22.17
6 | 6/12/2022 3.12 56.75 2.77 50.58 59.33
7 | 7/12/2022 3.16 73.65 3.74 70.68 75.04
8 | 8/12/2022 3.66 54.98 3.71 47.85 48.17
9 | 9/12/2022 3.45 56.10 3.04 50.65 53.46
10 | 10/12/2022 3.78 46.98 3.35 42.37 49.00
11 | 11/12/2022 4.15 70.43 3.05 65.95 70.42
12 | 12/12/2022 3.96 76.93 3.82 68.85 77.25
13 | 13/12/2022 4.32 83.85 4.68 80.95 90.08
14 | 14/12/2022 4.94 94.84 4.65 90.68 96.21
15 | 15/12/2022 4.86 120.56 5.81 105.48 109.52
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, . |Nongdp | , | Nongdd N
Nong do . Nong do . Nong do
Neayihy | NHe | O Nme | W PM,s tai
sy PMzs | . | PMas %
TT | mau (mua bén bén bén bén bén tram online
he) trong ngoai .. cua Ha Noi
(i) | 9 gy | O (ugim)
(hg/m?) (Hg/m?)
Trung binh 3.88 57.69 3.52 53.64 57.57
Min 3.02 20.24 2.24 19.36 18.33
Max 4.94 120.56 5.81 105.48 109.52

Maic du NH; c6 vai tro quan trong trong vi¢c hinh thanh PM; s nhung n6
lai twong d6i cham khi so sanh véi cac tién chat khac nhu SO, va NO,. Trén thuc
té, NHs c6 thé 1am gia tang téc d6 phan Gmg quang héa cta ca SO2 va NOy trong
khi quyén, dan dén néng do cac hat tham chi con 16n hon. Vi du: & Chau Au, chi
thi ctia Lién minh Chau au yéu cau rang vao nam 2020, lugng khi thai SO, va
NOx phai giam lan luot 1a 59% va 42%, nhung so voi lugng khi thai NH3 chi giam
6% [44]. Tai Hoa Ky, trong khi Pao luat Khong khi Sach (CAA) cép cho chinh
quyén lién bang quyén quan 1y NHs, va Pao luat Trach nhiém, Bdi thuong va
Phan tmg Moi trudng Toan dién (CERCLA) yéu cau mot sd bao céo vé chét giy
6 nhiém nay, nhung khong c¢6 quy dinh dut khoat nao vé phat thai ngudng cho
NHs. Trung Quéc, mic du dugc coi 1a diém néng vé amoniac toan cau nhung viée
quan 1y NHs con nhiéu han ché, nhung cac nghién ctru gan diy vé NHj tir phat
thai, co ché chuyén hoa va sy dong gop vao thanh phan bui min dugc nghién ctru
va dé cap nhiéu.

Mot s6 nghién ctru d goi y rang mot trong nhitng hinh thirc giam PM, s
hiéu qua nhat 1 giam phat thai NH; trong ndng nghiép, dic biét & nhiing khu vuc
ma noéng nghiép 1a tac nhan chinh lam giam chat lugng khong khi. Bang cach
giam sy hinh thanh ctia PM;s, cac tac dong lién quan dén strc khoe cua chat gay
6 nhiém nay ciing s& giam di. Do d6, mdt phuong phép tiép can tong hop dé diéu
chinh tién chat PM, s, dic biét tap trung vao NHj va strc khoe, sé& rat ¢ loi trong

viéc gidm tong the viéc tao ra PMy s thir cap.
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Hinh 8. Nong dd NHs* va PM2s vao mua dong tai khu vure nghién ctru va

tram quan trac Dai sit quan My

Két qua do ham lugng NH,4* trong nha kinh khu canh tac cho thay cao hon
v6i bén ngoai. Trong nha kinh d6 4m va nhiét d6 cao hon, phan (mg quang hoa
dién ra manh hon, mit khac lai khong c6 su luu thong vé khong khi s€ lam gia
tang ham luong NH4* trong nha kinh. Chinh vi yéu t6 nay ma canh tac trong nha
kinh s& tranh duogc su that thoat khi sir dung phan bén vao méi truong 1am cho
cdy phat trién nhanh hon. Tuy nhién, bang két qua do dac va két qua cong bd tir
nhiéu cong trinh khac cho thiy trong hoat dong nong nghiép, st dung va lam
dung nha kinh gép phan lam gia ting cac thanh phan chit 6 nhiém trong méi

truong.
3.3. Méi twong quan ctia NH; va NH4*

Khi amoniac (NHs) 14 loai khi ¢ tinh kiém c6 nhiéu nhat trong khi quyén.
Ngudn phat thai NHz 16n nhat 1a nong nghiép, bao gdm chin nudi va st dung
phan bon trong ndng nghiép c6 chira NHs. Cac ngudn NHs khac bao gdm cac qua
trinh céng nghiép, khi thai tir phuong tién giao théng va sy bay hoi tir dat va dai
duong. Cac nghién ctru gan day da chi ra rang luong khi thai NHs di ting 1én

trong vai thap ky qua trén quy mo toan cau. Pay 1a mot mdi lo ngai vi NH3 dong
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vai trd quan trong trong viéc hinh thanh cac hat vét chét trong khi quyén, 1am suy
giam tam nhin va ling dong nito trong khi quyén dén cac hé sinh thai. Nhu vay,
su gia ting phat thai NHs anh hudng tiéu cuc dén moi truong va ste khoe cong
ddng ciing nhu bién d6i khi hau. Vi nhiing 1y do nay, diéu quan trong 13 phai hiéu
rd vé ngudn, sy ling dong va dic tinh khi quyén cia NHa. Trong vai thap ky qua,
mot s tai liéu nghién ctru di dé cap dén cac van dé lién quan dén phat thai NHs
vao khi quyén & quy mo toan cau, khu vuc va dia phwong. Nghién ctru dénh gia
duoc néng do NHs tur cac nguén thai khac nhau, sy hinh thanh NH4* tir NHz 1a co
s& dé kiém soat 6 nhiém khong khi NH3 va bui PM;s.

Khi NH3 duoc giai phong tir cac ngudn ndng nghiép, nd cé thé di chuyén
& dang khi trong khi quyén vé&i khoang cach ngan hodc dai. Khi NH3 tuong tac
v6i mot bé mit, nd bam dinh va bi loai bo khoi khi quyén (tic 1 ling dong kho
trén bé mat thuc vat), hodc sau qua trinh bién ddi hoa hoc, n6 duogc léng dong tu
xa thong qua luong mua (ling dong uét). Toc do lang dong kho va wdt phu thude
vao mdt sb yéu td bao gém diéu kién khi tuong, tinh chét vat 1y va héa hoc cua
chéat 6 nhiém va diéu kién bé mit xung quanh ciing nhu ndong do cua cac chat 6
nhiém khi quyén khac [45].

Céc phan g héa hoc trong khi quyén lién quan dén NH; gbp phan déng
ké vao viéc tao ra PMys. Khi NH3 phan tmg véi cac sol khi chira axit sunfuric,
axit nitric va clo dé tao ra cic hat nhu amoni nitrat (NH4sNOs), amoni sunfat
((NH4)2S04) va amoni clorua (NH4CI). Phuong trinh phan tmng dién ra nhu sau:

2NH3 + H,SO4 —>(NH4)2504 (1)

NH;+ H,SO4 —>( NH4)HSO4 (2)

NH3 + HNO3; «— — (NH4)NO; (3)

NH; + HCI <« — NH,CI (4)

Pay 1a qua trinh chuyén tir pha khi sang pha ran dudi dang sol khi vé co.
Khi ndng d6 céc sol khi ny cao trong méi trudng khong khi tao thanh hién tuong
mu quang hoa. Tan suat hién twong nay xuat hién ngdy cang cao tai Ha Noi ciing
la nguyén nhan chinh nhitng nam gan day Ha Noi luén duoc coi 1a nhitng khu

vuc 0 nhiém nhat thé gidi.
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Nho su chuyén d6i khi NHs thanh NH,4* sol khi ¢ thé cho phép chat gy 6
nhiém nay di chuyén xa hon khoi ngudn diém va duoc ling dong thong qua qua
trinh lang dong wét. Lam cho qu4 trinh lan truyén chat 6 nhiém di xa hon tham
chi 1a 6 nhiém xuyén bién gisi va khu vuec.

Két qua thé hién mbi lién quan giita NH4* va NH; trong va ngoai nha kinh
dugc thé hién ¢ hinh 9, 10 va 11 dudi day:

NH,* va NH; trong nha kinh
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Hinh 9. Néng @9 NH; va NH4* trong nha kinh theo moa
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NH,* va NH; ngoai nha kinh
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Hinh 10. Nong @6 NHs va NH.4* ngoai nha kinh theo mia

Két qua cho thdy su chuyén doi tir NHs sang NH4* ¢6 su khac nhau theo
mua, vao mua hé mic du néng d6 khi NH3 cao nhung su ¢6 mat cia NH4* vao
mua hé khong cao hon mua dong. C6 thé giai thich thém rang, mua dong do am
khong khi thdp hon mua he, sy x40 tron khong khi thap hon, phan img quang héa
it hon lam kha nang phan hity cdc chat 6 nhiém thap, mua dong lwong mua ciing
it hon nén sy rtra tréi 1am sach céc sol khi chira NH,* ciing thap hon. Vi vay, du
trong nha kinh hay ngoai nha kinh thoi diém vao mua dong méi lién quan giira
NH; va NH4* 13 tot hon mua hé va nong d6 NH4* cao hon mic du nong do NHs
trong khong khi thap.
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Hinh 11. Méi twong quan giira NH; va NH.* trong va ngoai nha kinh theo mia

Tir két qua hinh 11 c6 thé thdy méi tuong quan giita nong do khi NHs va
NH,*. Tuy nhién, su chuyén di tir khi NH3 sang dang hat sol khi NH4* duéi dang
mudi bi anh hudng béi nhiu yéu té nhu diéu kién nhiét do, do 4m, sy co mit cta
cac hoi axit trong méi trudng. Trong két qua nghién ctru ndy vao mua dong va

bén trong nha kinh méi tuong quan nay 14 chua rd rang.
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Hinh 12. Méi twong quan giira PM25 va NH,* trong va ngoai nha kinh theo mia

Dung cach tuong tu phan tich mdi twong quan tuong ty nhu dbi voi NHs,
PM2s va NH4* cho két qua twong quan tét hon 16n nhat 1a mua dong & bén ngoai
v6i r? = 0.79, mua dong & bén trong nha kinh van ¢ nhiéu yéu t6 anh huong dén
bui PMys do d6 chua co sy twong quan véi ham lugng NH4*. Trong khi d6 cung
thoi diém bén ngoai v6i su thong thoang khong khi cho méi twong quan tot hon.

Mot trong nhitng yéu t6 bat dinh gy nén sai s6 khi ddnh qua mau tai cac
thoi diém léy mau trong nha kinh tai dia diém nghién ctru: hoat dong cham séc
ctia con ngudi nhu cham séc cdy, don o, 1am dat dan dén gia ting ndng do bui &
thoi diém tirc thoi va khong mang tinh dai dién & thoi diém d6. Nhiing yéu to bat
dinh gay anh huong dén qua trinh 1dy mau khu vuc ngoai nha kinh tai dia diém
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nghién ctru: hoat dong ctia con nguoi nhu cham soc cay, tudi cdy, don cd, lam
dat, xe c0 di lai trén duong; hoat dong tir tuy nhién nhu hudng gi6, do am khong

khi va ap suat khi quyén.
3.4. Két qua kiém ké lwong phat thai NHs trong hoat ddng néng nghiép
3.4.1. Ter hoat dong ndng nghiép

Mic du d6t rom ra ngoai troi 1a mot trong nhitng ngudn gy 6 nhiém khéng
khi chinh & cac nudc chau A noi chung va Viét Nam néi chung, nhung van dé
van ton tai va chua c6 chiéu huéng giam. Qua trinh d6t md (open burning) ¢ cac
khu dan cu, ven dudng ngay cang phd bién 1am cho chat luong méi truong khong
khi ciia Ha Noi ngdy mot xau di. Nhiing thang mua xuan dic biét khi thoi tiét
ném am, khong co su luu thong khong khi thi chi s6 chat luong khong khi AQI
ludn & mirc canh bdo tham chi c6 ngay & mirc nguy hai, canh bado nguoi gia va tré
nho khong nén ra khoi nha va tham gia cac hoat dong ngoai troi. Bé cé cac bién
pham giam thiéu 6 nhiém, ngudn phat thai thi co so dit liéu dé kiém ké, tinh toén
duoc luong phat thai dic trung ctia khu vue nghién ctru 1a can thiét. O Viét Nam,
két qua tir cac phuong phap thu thap s liéu truyén thong duoc Tong cuc Thong
ké Viét Nam bdo cdo c6 mirc do khong chic chan cao. Piéu nay phan 1én 1a do
thiéu ngudn nhan luc va tai chinh. Dé cai thién diéu nay, nhiéu nghién ciu da
danh gia nghiém tuc loi ich cua viéc két hop dit liéu dién tich canh tac thu dugc
tir vé tinh Radar khau d6 tong hop (SAR) Sentinel-1 két hop voi ho so san luong
cay tréng thuc té. Két qua cho théy rr:ng viéc két hop dir liéu vién tham, dic biét
1a dir liéu vé tinh, vao mo hinh cay trong dua trén quy trinh c6 thé cai thién su
phan bd khong gian ctia udc tinh ning suat. Trong nghién ctru ndy tac gia tinh
toan dua vao sd liéu ca Cuc nién giam thdng ké hang nam theo timg dia phuong
va dia gidi hanh chinh. S6 liéu chung loai vat nuoi, dién tich hoa mau, luong phan
bén sir dung dugce tham khao tir trang web chinh thic ciia Tong cuc thong ké
(https://www.gso.gov.vn/so-lieu-thong-ke/) Hé sé phat dic trung ctia Viét Nam

mic du da duoc dé cip dén nhiéu boi co quan quan 1y Nha nude nhung cho dén
nay van chua ban hanh dugc bo hé sb phat thai cua Viét Nam, do d6 tac gia su

dung hé s6 phat thai theo UPA va cac cong trinh cong b trude day.


https://www.gso.gov.vn/so-lieu-thong-ke/

47

Bang két qua kiém ké luong phat thai NH; tir hoat dong canh tic nong
nghiép dugc bao cdo & bang 6 dudi ddy. Tir sé liéu théng ké cho thiy day la

nhiing loai cay dac trung cua huyén Hoai Duc.

Bang 9. Kiém ké lwong NH; thai ra tir hoat dong canh tic nong nghiép &
huyén Hoai Dirc

: : Cay
Dién | Khoali . R
Dién tich | =~ Cay rau lau
Nam \ta (ha) tichngd | lang (ha) §
nam
(ha) (ha)
(ha)
2019 3558 860 69 2133 969
2020 3113 781 51 2224 1125
2021 2762 564 28 2049 1190
Phan (tan/ha)
. , 10.3 0.2 0.25 20.33 50.8
H¢ s6 phat thai 10kg/nam
2019 366.474 1.72  0.1725 | 433.6389 | 492.252
2020 320.639 | 1562 |0.1275|452.1392 | 571.5
2021 284.486 | 1.128 0.07 |416.5617 | 604.52
Tong kg NHa/nim 971.6 4.4 0.37 | 1302.3 | 1668.3

Tac dong moi trudng cua NHs trong khi quyén da dugc ghi nhan rd rang
trong tai liéu khoa hoc va cong b trudce day va ciing di dugc ban luan & cac phan
trude, chi yéu 1a do qua trinh axit hoa va phu dudng cta hé sinh thai, thuong dan
dén thay d6i quan thé loai. Hién tai, nhiing tac dong da biét ciia NH3 dbi voi da
dang sinh hoc la thanh phﬁn quan trong trong vi¢c phat trién céac chinh sach quéc
gia va khu vire khac nhau nham bao vé méi trudng tét hon khoi 6 nhiém va tuan
thtt Chi thi Méi trudng sdng (92/43/ EEC). So voi nhimng tac dong moi trudng
duogc ghi chép 16 rang nay va cac chinh sach dugc tao ra tir d6, con it nghién ctru
vé tac dong tiém tang ciia NH3 trong ndng nghiép d6i véi strc khoe con ngudi.

Nhitng nim gan day khi tinh trang 6 nhiém mai truong khong khi va bui min



48

PMy5 dugc quan tim hon thi ngay cang c6 nhiéu nghién ctru chuyén sau vé anh

huong va kiém ké sy phat thai caa NHa.

Su gia tang cac hoat ddng néng nghiép tham canh quy mé 16n di gop phan
lam tang luong khi thai NH3 va tac dong tiém an cta chat 6 nhiém nay dbi véi
strc khoe con nguoi di tré thanh mdi lo ngai. Luong khi thai NHs tir nong nghiép
1a nguyén nhan gy ra 30% tong lugng PMys & M va luu vuc song Hang ciia An
Do, 50% & chau Au va tir 15 dén 23% & Trung Qudc [46]. Phoi nhiém PM,s c6
thé gy ra cac bénh nhu rdi loan phoi tic nghén man tinh (COPD), ung thu phoi
va tham chi con duoc ghi nhan 14 yéu t6 nguy co hang dau dan dén tir vong sém.
Nhiéu tién chit cia PMys dugc kiém soat tt, chang han nhu oxit nito (NOx) va
sulfur dioxide (SO,), mic du cac nghién ciru da chi ra rang NHs 1a tién chat co
tac dong l6n nhéat dén su hinh thanh chit 6 nhiém nay. Vi vay, diéu bat buoc 1a
phai hiéu rd NH; nong nghiép duoc thai vao khi quyén nhu thé nao. Néu khong
hiéu dugc diém khoi dau cta chudi tir ngudn NHz dén tic dong stc khoe cia
PM3 5 thi sé khong thé dat duoc mirc giam tdi wu vé tac dong suc khoe tur chit &
nhiém nay. Biét duoc mitc 6 ma nong nghiép gop phan vao ca phat thai NHz va
tao ra PMy5 c6 thé cho phép kiém tra k¥ ludng hon vé cac tac dong tiém tang d6i
v6i stic khoe con ngudi ma NHs trong nong nghiép co thé gay ra va cach giam
nhing tac dong nay dén sirc khoe bang cach kiém soat khi thai tir nguon. Su gia
tang cac hoat dong nong nghiép tham canh quy mé 16n da gép phan lam ting
lugng khi thai NH3 va tac dong tiém an cua chat 6 nhiém nay ddi vai stc khoe
con ngudi di tré thanh mdi lo ngai. Luwong khi thai NHs tir nong nghiép 1a nguyén
nhan gay ra 30% tong luong PMys & My va luu vuc song Hang ctia An Do, 50%
& chau Au va tir 15 d&én 23% & Trung Qudc [46]. Nhiéu tién chat ctia PM2 s dugc
kiém so4t tbt, chang han nhu oxit nito (NOy) va sulfur dioxide (SO,), mic du cac
nghién ctru da chi ra rang NH; 14 tién chat c6 tac dong 16n nhat dén sy hinh thanh
chat 6 nhiém nay. Vi vay, diéu bat budc 1a phai hiéu r6 NH3 nong nghiép duoc
thai vao khi quyén nhu thé nao. Néu khong hiéu dugc diém khoi dau caa chudi
tir ngudn NHs dén tac dong sire khoe ctia PMy s thi s& khong thé dat duge muc
giam t6i wu vé tac dong sire khoe tir chat 6 nhiém nay. Biét dugc mirc d6 ma nong
nghiép gop phan vao ca phat thai NHz va tao ra PMys c¢6 thé cho phép kiém tra

k¥ ludng hon vé cac tic dong tiém tang d6i véi stic khoe con ngudi ma NHs trong
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ndéng nghiép cé thé gy ra va cach giam nhiing tac dong nay dén stc khoe bang
cach kiém soat khi thai tir ngudn.

Phat thai Amoniac (NHs) dé ting nam tht tu lién tiép, ting 0,4% trén toan
EU, tr nam 2016 dén nam 2017, theo béo cdo tom tat chi thi vé tran phat thai
quéc gia (NEC - National Emissions Ceilings) nim 2019 hang nim ctia EEA —
khu vye kinh t& Chau Au (European Economic Area). Giai doan 2014-2017, muc
tang chung khoang 2,5%. Nhitng su gia ting nay 1a do thiéu bién phap giam phat
thai trong linh vuc nong nghiép. Phat thai amoniac c6 thé dan dén ting su ling
dong axit va luong chat dinh dudng qua mirc trong dét, song hodc hd, c6 thé tac
dong tiéu cuc dén hé sinh thai dudi nudc va gay thiét hai cho rimg, cay trong va
tham thuc vat khac. Hién tuong phti dudng c6 thé dan dén suy giam nghiém trong
chét lugng nudc véi cic tac dong tiép theo bao gom giam da dang sinh hoc va

anh huong ddc tinh.

Niam 2017, nim gan day nhat ma dir liéu duoc bao cdo, tong lugng phat
thai ctia bon chat gay 6 nhiém khong khi chinh 1a oxit nito (NOy ), hop chét hitu
co dé bay hoi khong chira metan (NMVOC), sulfur dioxide (SO,) va amoniac —
déu ¢ dudi muc tran twong tmg dit ra cho toan bd EU. Trong khi 21 Qudc gia
thanh vién EU tuén thu mic tran phat thai amoniac vao nam 2017 thi 6 Quéc gia
(Ao, Croatia, Puc, Ireland, Ha Lan va Tay Ban Nha) lai khong tuan thu va ngay
cang nhiéu Qudc gia Thanh vién dugc du doan s& khong dat duoc murc phat thai
nam 2020 va 2030 cam két giam thiéu. Ban tom tit cia EEA luu ¥ rang can phai
giam dang ké hon ddi véi tat ca cac chat gay 6 nhiém néu EU muén dat duoc cac
cam két giam phat thai vao nam 2030.

Ban tom tit cia EEA ciing bao gdm ban cp nhat vé luong phat thai dy
kién duoc cac Quédc gia Thanh vién EU béo cao cho nam 2020 va 2030 theo Chi
thi cua NEC lién quan dén cac cam két giam thiéu riéng 1€ cta ho duoc dat ra
trong Chi thi ciia NEC trong nhiing nim nay. Can giam khoang 15% d6i véi
NMVOC va amoniac, hon 30% d6i v6i chat dang hat (PMas) va sulfur dioxide,
va gan 40% d6i véi oxit nito.

3.4.2 Ter hoat dong chin nuoi

Cac qua trinh lién quan dén phat thai NHs tir chan nudi 1a do cac chat thai

chtra Nito dugc bai tiét dudi dang uré (& dong vat c6 va) hoic axit uric (¢ gia
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cam), tic 13 qua nudc tiéu, phan cia gia stic, gia cAm. Sau d6 cic qua trinh vi sinh
vat va hoa ly lam phat sinh phat thai NH3. Mat khac cac protein kho tiéu cling

dong gop vao su gia ting ndng do NHs trong chin nudi.

Khi thai chan nudi phét sinh cac ngudn chinh sau day:

- Khi thai tir hé théng chudng trai chan nudi: Lugng phat thai cac khi 6
nhiém tur chué)ng nudi phu thudec mot $6 yéu t8: loai hinh chin nudi, trinh do quan
ly, cach thu gom va cach du trit phan, mac do thong gio cua hé théng chudng
nudi....Luong khi phét thai tir hé thong chudng nudi con phy thude vio thoi gian
vi du ban ngay khi gia suc gia cAm hoat dong thuong phat tan nhiéu khi thai hon
ban dém, hay mua he phat thai khi cao hon mua dong, do van dong ctia con vat
hay nhiét d0 cao lam tang kha nang phan huy chat thai ctia vi sinh vat.

- Khi 6 nhiém phat thai tir hé thong luu trir chat thai chan nudi: Tuy thudc
vao loai hinh bé chura, hé théng thu gom, xr 1y... (hd c6 nén xi miang hay hb dao
dudi dat). Bé chtra bang xi ming kin thudng han ché phét thai khi 6 nhiém.

- Khi 6 nhiém phat thai tir ddng rudng, vuon cdy. .. duoc bon phan gia stc
hay tir ao cé stir dung phan gia suc lam thtrc an. Lugng phan, trang thai cua phan
hay k¥ thuat bon phan déu anh hudng dén luong khi phat thai tir phan. Néu bon
phan 0 dung k¥ thuat s& giam khi gdy mui. Bén phan 16ng s& dé phan giai tao khi
hon phan ran. Bon phan ldp kin s& han ché viéc tao va phat thai khi vao moi
truong. ..

Nhin chung, cac khi 6 nhiém c6 thé phat sinh khap moi noi tir chudng chin
nudi, qua trinh thu gom, du trit va st dung chét thai. O nhiém khong khi dac biét
13 6 nhi®m mui tir chan nudi dang 14 van dé duoc quan tAm va 13 sy phan nan cua
dan cu nhitng vung c6 nganh chin nudi phat trién. Su thAm canh trong chin nuéi,
su phat trién cua cac yéu t6 phuc vu cho chin nuéi tap trung nhu chudng trai hay
thirc n tong hop dang lam trim trong thém cac van dé moi truong, gop phan gay
nén su suy thoai moi truong, 1am 6 nhiém bau khi quyén, gép phan giy nén tac
dong toan cau nhu hiéu tmg khi nha kinh (chu yéu sy dong gop cac khi CHg, NO,,
CO,...tr chin nudi), mua axit (do su dong gop cuia NHs)... 1am anh hudng dén
moi trudong dat, nude, pha hoai mia mang va lam chét rimg.

Chét thai chian nudi cac chat khi chtra nito nhu amoniac va khi chira luu

huynh nhu H,S 1a céac loai khi c6 tic dung gay muii 16n nhat. Trong cac axit béo
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dé bay hoi dugc tao bui tir chét thai chin nudi thi axit axetic 13 axit chiém ty trong
16n nhét, chiém t6i 60% tong céc axit béo dé bay hoi.

Qua trinh phat thai NH; tir qua trinh chin nudi duoc thé hién qua 3 cong

thire sau:
CsHsO3N, + 1,50, + 4H,0 > 5CO; + 4 NH3T (5)
CO(NH,), + H,0-> CO, +2NH; T (6)
Chét hitu co khé phan hay + Vi sinh vat > NH3T (7)

Tir hé sb phat thai dd duoc nghién ctiru va cong bd trude day [47] két hop
sO liéu tir nién giam thong ké cua Ha Noi. Ta tinh toan dugc lugng phét thai NHs
tir chdn nudi ctia huyén Hoai Ptrc. Tir hé s phat thai da duoc nghién ciru va cong
b6 trude day [47] két hop sb licu tir nién gidm théng ké cua Ha Noi. Ta tinh toan
duogc lugng phat thai NH3 tir chan nuoi ctia huyén Hoai Drrc.

Bang 10. Kiém ké lwong phat thai NHz do hoat dong chin nudi gia sic tai
huyén Hoai Pirc, Ha Noi

Ni Trau Bo Lon Gia cim Ga
am
(con) (con) (Con) (Con) (con)
2019 702 2737 37873 434 332
2020 767 2720 29033 514 396
2021 770 2720 33771 514 396
Heé s phat thai
NH; 3,4 3,0 1,5 0,12 0,12
(kg/con/nam)
2019 2386,8 8211 | 56809,5 52,08 39,84
2020 2607,8 8160 | 43549,5 61,68 47,52
2021 2618 8160 | 50656,5 61,68 47,52
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Ni Trau Bo Lon Gia cim Ga
am
(con) (con) (Con) (Con) (con)
Téng kg
7612,6 24531,0 | 151015,5 175,4 134,9
NHz/nam

Qua bang kiém ké phat thai, cho thdy luong phat thai NHj tir chan nudi lon
tai huyén Hoai Puc 1a 16n nhat 16n hon luong phat thai NH; cia ga 1118 lan do
$6 luong chan nudi lon tai huyén Hoai Buc 1a 16n nhat véi khoang 2900 dén 3800
con. Phat thai NHs tir dong vat 1a tong luong phét thai tir chudng nudi dong vat
bao gdm ca chudng nudi, khu chtra phan tam thoi va bén ngoai khu vuc kho chia
xtr 1y phan. Nhiing phat thai nay chu yéu bat ngudn tir nito bai tiét qua nudc tiéu
va mot phan nho tir qua trinh khoang héa hitu co, lién két N trong phan. O dong
vat c6 vii, N duoc bai tiét dudi dang uré (CH4N20) va dang axit uric (CsHsO3Ny)
d6i v4i gia cam. Ca uré va axit uric déu duge chuyén d6i boi cac enzyme cua vi
khuan (urease va uricase) thanh amoni (NH4"). Déi voi uré, qua trinh ny thudng
mat it hon 24 gid, trong khi axit uric phan hity chdm hon. O murc d6 pH cao, NH4*
duoc chuyén thanh NHs, duoc phét ra trong mot qua trinh bj anh hudng béi nhiéu
yéu t6 khac nhau nhu yéu té vat 1y: do luu thong khong khi, dién tich, nhiét do va
yéu to hoa hoc: ndong d6 NH,*va do pH.

Phat thai amoniac, oxit nito va métan tir chan nuéi & Nam, BPong Nam va
Pong A nam 2000 udc tinh 1an luot 14 khoang 4,7 Tg NHz —N, 0,51 Tg N,O-N
va 29,9 Tg CHy theo co s& dir liéu cua FAO. va co s¢ dir liéu théng ké cua cac
quéc gia dudi dang dit 1iéu hoat dong va hé sb phat thai co tinh dén dic diém khu
vuc. Hau hét cac thanh phﬁn khi quyén nay, 1én to1 60-80%, dugc san XUt &
Trung Qudc va An D¢. Pakistan, Bangladesh va Indonesia, nhitng quéc gia c6
ngudn phat thai 16n bén canh Trung Qudc va An P9, da dong gop hon vai phan
tram tong luong phat thai cua timg thanh phan khi quyén. Vat nudi phat thai 1on
nhat 13 gia stuc c6 mirc déng gop cao dang ké & Nam, Pong Nam va Pong A; hon
mot phﬁn tu lugng phat thai amoniac va oxit nito: hon mét ntra lugng phat thai
khi métan. Vat nudi chinh khac phat thai oxit nito va amoniac 1a lon. V& phat thai
khi métan, trau la ngudn chin nudi thr hai. Bé cung cap sy phan bd khong gian
ctia cac loai khi nay, lwong phat thai & cip quan va quan duge phan bd vao ting

ludi 0,5° bang cach tinh trong s6 bang bo dit lidu che phu dat c6 ¢ phan giai cao.
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Céc khu vuc c6 luong phat thai cao dang ké & tat ca cac thanh phan c6 thé dugc
tim thiy ¢ dong bang séng Hang va luu vuc song Hoang Ha. Sy phan b khong
gian vé phat thai amoniac va oxit nito 1a twong tu nhau nhung cé sy khac biét

dang ké so voi phan bd khi métan.
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KET LUAN VA KIEN NGHI
1. KET LUAN

Pay 14 nghién ctru dau tién, kiém ké danh gia sy anh hudng ciia khi NHs

dén noéng do bui min tai Viét Nam.

Duya vao céc s6 liéu thuc nghiém thu duoc cho thdy nong d6 ion NH,* va
NH; ¢ trong khu vuc canh tac nha kinh ¢6 ham lugng cao hon bén ngoai moi
truong khong khi xung quanh. Mua dong ndng d6 cac chat 6 nhiém nhu NH,",
bui PM25 cao hon mua he rd rét. Nhung NHs trong khong khi mua déng lai thap

hon mua hé, do qua trinh chuyén héa NHs3 vao muia hé nhanh hon mua déng.

Nong d6 bui PMys trung binh vao mua hé bén ngoai nha kinh trong khoang
thoi gian nghién ciru thang 6/2022 la 27,57 pg/m?®, mua dong la 53,64 pg/md.
Tuong tng voi ndng d6 NHs va NH,* 14 (268,35; 1,72 ng/m®) mia he va (238,44;
2,24 ng/m?) vao mua dong.

Nong do bui PM,s trung binh vao mua hé bén trong nha kinh cach tac &
thoi gian nghién ctru thang 12/2022 1a 31,58 mua dong 1a 57,69 pg/m®. Tuong
mg v&i ndng 6 NHs va NH,4* 1 (287,19; 2,20 pg/m®) mia hé va (250,91; 3,02

1g/md) vao mua dong.

Pi kiém ké duoc lugng phat thai NHs tir canh tic hoa mau 13 3947 tin
NHa/nam, trong khi d6 do hoat dong chin nudi chiém ty 1¢ thap hon nhiéu 0,18

tan N Hs/nam.

Nong d6 NHs trong khong khi trong va ngoai khu vuc canh tic nong nghiép
da duoc khao sat phan tich. Két qua cho thay tai cac khu nha kinh canh tac rau tai
huyén Hoai Dtrc, ndng do NHs trong nha kinh cao hon bén ngoai dic biét 1a khi
duoc bon phan hitu co va vo co. Nong d6 NH; giao dong tir 85,3 ug/m3 dén 317
ug/m® d6i v6i ngoai khu vuc canh tac, trong khu vuc giao dong tir 112,6 ug/m®
dén 420 ug/m®.

P4 budc dau danh gia dugc nguyén 1y va diéu kién cta qué trinh chuyén
hoa NHj; dang khi sang dang sol khi NH," 1a thanh phﬁn chinh trong bui PM3s.
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2. KIEN NGHI

- Pé c6 danh gia chinh xac sy anh huong ctia NHs tir hoat dong néng nghiép
dén ndng d6 bui PM, s trong khong khi can tién hanh khao sat trén dién rong hon
v6i s6 lugng mau nhiéu hon.

- Céan c6 nhitng nghién ctru b sung dé loai bé anh huong ciia hoat dong
cong nghi¢p tir d6 tinh dugc anh hudng riéng ctia nong nghi¢p trén pham vi rong
vi du nhu ca nudc.

- Nghién ctru danh gia cac yéu t6 diéu kién, anh huéng dén qua trinh
chuyén hoa tir khi NHs sang dang sol khi NH4*



10.

11.

12.

13.

56

TAI LIEU THAM KHAO

Ly, B.-T., et al., Characterizing PM2.5 in Hanoi with New High Temporal
Resolution Sensor. Aerosol and Air Quality Research, 2018. 18(9): p. 2487-
2497,

Hai, C.D. and N.T. Kim Oanh, Effects of local, regional meteorology and
emission sources on mass and compositions of particulate matter in Hanoi.
Atmospheric Environment, 2013. 78: p. 105-112.

Thuy, N.T.T., et al., Mass Concentrations and Carbonaceous Compositions of
PMO0.1, PM2.5, and PM10 at Urban Locations of Hanoi, Vietnam. Aerosol and
Air Quality Research, 2018. 18(7): p. 1591-1605.

Hien, P.D., et al., Influence of meteorological conditions on PM2.5 and
PM2.5—10 concentrations during the monsoon season in Hanoi, Vietnam.

Atmospheric Environment, 2002. 36(21): p. 3473-3484.

Hien, P.D., V.T. Bac, and N.T.H. Thinh, Investigation of sulfate and nitrate
formation on mineral dust particles by receptor modeling. Atmospheric
Environment, 2005. 39(38): p. 7231-7239.

Bac, V.T. and P.D. Hien, Regional and local emissions in red river delta,
Northern Vietnam. Air quality, atmosphere, & health, 2009. 2(3): p. 157-167.

Weagle, C.L., et al., Global Sources of Fine Particulate Matter: Interpretation
of PM2.5 Chemical Composition Observed by SPARTAN using a Global
Chemical Transport Model. Environmental Science & Technology, 2018.
52(20): p. 11670-11681.

Cohen, D.D., et al.,, Characterisation and source apportionment of fine
particulate sources at Hanoi from 2001 to 2008. Atmospheric Environment,
2010. 44(3): p. 320-328.

Nguyen, T.T.N., et al., Particulate matter concentration mapping from MODIS
satellite data: a Vietnamese case study. Environmental Research Letters, 2015.
10(9): p. 095016.

Le, H.A., D.M. Phuong, and L.T. Linh, Emission inventories of rice straw open
burning in the Red River Delta of Vietnam: Evaluation of the potential of satellite
data. Environmental Pollution, 2020: p. 113972.

Hang, N.T. and N.T. Kim Oanh, Chemical characterization and sources
apportionment of fine particulate pollution in a mining town of Vietnam.
Atmospheric Research, 2014. 145-146: p. 214-225.

Huong Giang, N.T. and N.T. Kim Oanh, Roadside levels and traffic emission
rates of PM2.5 and BTEX in Ho Chi Minh City, Vietham. Atmospheric
Environment, 2014. 94: p. 806-816.

Wang, L., et al., Long-range transport and regional sources of PM2.5 in Beijing
based on long-term observations from 2005 to 2010. Atmospheric Research,
2015. 157: p. 37-48.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

57

Han, L., et al., The changes and long-range transport of PM2.5 in Beijing in the
past decade. Atmospheric Environment, 2015. 110: p. 186-195.

Geng, G., et al., Estimating long-term PM2.5 concentrations in China using
satellite-based aerosol optical depth and a chemical transport model. Remote
Sensing of Environment, 2015. 166: p. 262-270.

Ahmed, E., etal., Long-term trend of airborne particulate matter in Seoul, Korea
from 2004 to 2013. Atmos. Environ., 2015. 101: p. 125-133.

Squizzato, S., et al., Factors determining the formation of secondary inorganic
aerosol: a case study in the Po Valley (Italy). Atmos. Chem. Phys., 2013. 13(4):
p. 1927-19309.

Xu, J.-S., et al., Temporal and spatial variation in major ion chemistry and
source identification of secondary inorganic aerosols in Northern Zhejiang
Province, China. Chemosphere, 2017. 179: p. 316-330.

Huy, D.H., T.T. Hien, and N. Takenaka, A new continuous measurement method
for gaseous ammonia by counter-current flow tube sampling and indophenol
reaction. Journal of Atmospheric Chemistry, 2016. 73(3): p. 223-240.

Huy, D.H., et al., Development and application of a simultaneous measurement
method for gaseous ammonia and particulate ammonium in ambient air. Aerosol
Science and Technology, 2016. 50(9): p. 959-970.

Huy, D.H., et al., Characteristics of ammonia gas and fine particulate
ammonium from two distinct urban areas: Osaka, Japan, and Ho Chi Minh City,
Vietnam. Environmental Science and Pollution Research, 2017. 24(9): p. 8147-
8163.

Park, J., et al., Contributions of Ammonia to High Concentrations of PM2.5 in
an Urban Area. Atmosphere, 2021. 12(12): p. 1676.

Bhattarai, G., et al., Maternal exposure to fine particulate matter during
pregnancy induces progressive senescence of hematopoietic stem cells under
preferential impairment of the bone marrow microenvironment and aids
development of myeloproliferative disease. Leukemia, 2020. 34(5): p. 1481-
1484,

Ge, B, et al., Role of Ammonia on the Feedback Between AWC and Inorganic
Aerosol Formation During Heavy Pollution in the North China Plain. Earth and
Space Science, 2019. 6(9): p. 1675-1693.

Behera, S.N., et al., Ammonia in the atmosphere: a review on emission sources,
atmospheric chemistry and deposition on terrestrial bodies. Environmental
Science and Pollution Research, 2013. 20(11): p. 8092-8131.

Wang, S., et al., Insight into the formation of secondary inorganic aerosol based
on high-time-resolution data during haze episodes and snowfall periods in
Zhengzhou, China. Science of The Total Environment, 2019. 660: p. 47-56.



58

27.  Martins, H., et al., The role of ammonia on particulate matter pollution over
Portugal. International Journal of Environment and Pollution, 2015. 57(3-4): p.
215-226.

28.  Wang, S., et al.,, Impact Assessment of Ammonia Emissions on Inorganic
Aerosols in East China Using Response Surface Modeling Technique.
Environmental Science & Technology, 2011. 45(21): p. 9293-9300.

29.  Wu, Y., etal., PM2.5 pollution is substantially affected by ammonia emissions
in China. Environmental Pollution, 2016. 218: p. 86-94.

30. Li, Y., et al., Temporal and spatial variability of ammonia in urban and
agricultural regions of northern Colorado, United States. Atmos. Chem. Phys.,
2017. 17(10): p. 6197-6213.

31. Tran, C.-T., etal., Co-effects of COVID-19 and Meteorology on PM2.5 Decrease
in Ho Chi Minh City, Vietnam: A Comparison of 2016-2019 and 2020-2021.
Aerosol and Air Quality Research, 2024. 24(3): p. 230186.

32. Li, C., etal., Improvement of Surface PM2.5 Diurnal Variation Simulations in
East Africa for the MAIA Satellite Mission. ACS ES&T Air, 2024. 1(4): p. 223-
233.

33. Wang, C., et al., High-resolution ammonia emission inventories with
comprehensive analysis and evaluation in Henan, China, 2006-2016.
Atmospheric Environment, 2018. 193: p. 11-23.

34. Amann, M.B., I.; Borken, J.; Chambers, A.; Cofala, J.;, F.H. Dentener, C.;
Hoglund, L.; Klimont, Z.; Purohit, P.; Rafaj, P.;, and W.T. Sch€opp, G.; Wagner,
F.; Winiwarter, W. ;, A Tool to Combat Air Pollution and Climate Change
Simultaneously; Methodology report. International Institute for Applied Systems
Analysis (IIASA): Laxenburg, Austria.

, 2008.

35.  Vonk, J, et al., Methodology for estimating emissions from agriculture in the
Netherlands. Calculations of CH4, NH3, N20O, NOx, PM10, PM2.5 and CO2
with the National Emission Model for Agriculture (NEMA). Conference
Proceedings, 2016.

36. Shankar, S., et al., Insights into seasonal-variability of SVOCs, morpho-
elemental and spectral characteristics of PM2.5 collected at a dense industrial
site: Faridabad, Haryana, India. Chemosphere, 2023. 323: p. 138204.

37. Tsao, T.-M., et al., Urban climate and cardiovascular health: Focused on
seasonal variation of urban temperature, relative humidity, and PM2.5 air
pollution. Ecotoxicology and Environmental Safety, 2023. 263: p. 115358.

38. Sun, Y., et al., The air-borne particulate pollution in Beijing—concentration,
composition, distribution and sources. Atmospheric Environment, 2004. 38(35):
p. 5991-6004.

39. Zhang, X., et al., Ammonia Emissions May Be Substantially Underestimated in
China. Environmental Science & Technology, 2017. 51(21): p. 12089-12096.



40.

41.

42.

43.

44,

45.

46.

47.

59

Lee, C.-T., et al., Aerosol Chemical Profile of Near-Source Biomass Burning
Smoke in Sonla, Vietnam during 7-SEAS Campaigns in 2012 and 2013. Aerosol
and Air Quality Research, 2015. 16.

Chuang, M.-T., et al., Characterization of aerosol chemical properties from
near-source biomass burning in the northern Indochina during 7-SEAS/Dongsha
experiment. Atmospheric Environment, 2013. 78: p. 72-81.

Mkoma, S.L., K. Kawamura, and P.Q. Fu, Contributions of biomass/biofuel
burning to organic aerosols and particulate matter in Tanzania, East Africa,
based on analyses of ionic species, organic and elemental carbon, levoglucosan
and mannosan. Atmos. Chem. Phys., 2013. 13(20): p. 10325-10338.

Kundu, S., et al., Diurnal variation in the water-soluble inorganic ions, organic
carbon and isotopic compositions of total carbon and nitrogen in biomass
burning aerosols from the LBA-SMOCC campaign in Rondoénia, Brazil. Journal
of Aerosol Science, 2010. 41(1): p. 118-133.

Brunekreef, B., et al., Reducing the health effect of particles from agriculture.
The Lancet Respiratory Medicine, 2015. 3(11): p. 831-832.

Wyer, K.E., et al., Ammonia emissions from agriculture and their contribution
to fine particulate matter: A review of implications for human health. Journal of
Environmental Management, 2022. 323: p. 116285.

Bauer, S.E., K. Tsigaridis, and R. Miller, Significant atmospheric aerosol
pollution caused by world food cultivation. Geophysical Research Letters, 2016.
43(10): p. 5394-5400.

Yamaji, K., T. Ohara, and H. Akimoto, Regional-specific emission inventory for
NH3, N20, and CH4 via animal farming in South, Southeast, and East Asia.
Atmospheric Environment, 2004. 38(40): p. 7111-7121.



60




Khu vwe wom ciy trong nha kinh va khu ngoai troi
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Thiét bi cin 6 s6 ciia Mettler Toledo cin gidy loc bui PM2s

Thiét bi UV-Vis Hitachi 2900 phan tich NH3 trong khong khi



