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MO PAU
1. Tinh cép thiét ciia ludn an

Amoni 13 cht 6 nhidém pho bién va kho xir 1y trong nudc thai tir
cac hoat dong cong nghiép, nong nghiép va xi ly chét thai ran, dic
biét 1a nude thai chin nudi va nude ri rac bai chon lap. Nhiéu cong
nghé di duoc nghién ctru va ap dung nham loai bé amoni, bao gdm
cac phuong phap sinh hoc, keo tu hoa hoc, hép phy, trao ddi ion, mang
loc va stripping. Tuy nhién, cic cong nghé nay chii yéu chi dat higu
qué cao ddi voi nude thai co nong d6 amoni thap, trong khi hidu suat
xtr 1y, kha nang van hanh va tinh kinh té suy giam dang ké khi nong
do amoni tang cao. Cac qua trinh sinh hoc d& bi e ché do mat can
bang ty 1& C/N, trong khi cac phuong phéap hoa 1y thuong tiéu ton nhiéu
hoa chat, vat liéu hodc chi phi dau tu 16n.

Trong bbi canh d6, stripping durge xem la giai phap phu hop hon
cho nudc thai giau amoni nhd kha nang loai bé NHs thong qua didu
chinh pH va nhiét do. Tuy nhién, cong nghé stripping truyén thong
gip han ché vé hiéu qua truyén khdi, kich thudc thiét bi va chi phi dau
tu khi van hanh & quy mé 16n. Viéc ung dung nguyén ly lyc ly tam
cuong do cao (HiGee) cho phép ting cudng truyén khéi, giam thé tich
thiét bi va nang cao hiéu suét xir Iy, mé ra hudng tiép can méi cho
cong nghé stripping.

Nghién ctru nay danh gid hi€éu qua qua trinh stripping amoni
bang thiét bi phan tng hiéu ning cao dang quay (HP2R), ing dung
nguyén Iy HiGee, d6i v6i nuée thai mo phong, nude thai chin nudi va
nudc ri rac, dong thoi khao sat cac théng sé van hanh chinh, xay dung
md hinh dy doén va danh gia kha nang thu hdi amoni theo dinh huéng

xtr 1y bén vimg va kinh té tuan hoan.



2. Muc tiéu nghién ciru ciia luin an

- Khao sat va danh gia mot s6 yéu td anh huong toi qua trinh stripping
va thu hoi NH3-N nong do cao tir nudc thai sir dung thiét bi HP2R.

- Chuan hoéa dugc diéu kién van hanh thiét bi HP2R trong xtr 1y va thu
hdi amoni ndng d6 cao tir nudce thai. Pé xuat hé théng cong nghé dé
g dung trong xir Iy nude thai va thu hdi vat chat theo hudng kinh
té tun hoan.

3. Cac nfi dung nghién ciru chinh cia ludn an

- Khao sat cac yéu t6 anh hudng ciia qua trinh stripping amoni bang thiét

bi HP2R tir nudc thai md phéng, nudce thai chan nudi va nudc ri rac.

- Tinh toan hiéu suét stripping, hé s6 chuyén khéi tong quat pha long va

tinh toan mo hinh dy doan hiéu qua stripping amoni bang thiét bi HP2R.

- Thir nghiém xir 1y két hop thu hdi amoni tir nude thai mo phong va

nudc ri rac bang thiét bi HP2R.

- Tinh toan hiéu suét stripping, hiéu suét thu hoi amoni va mé hinh

dong hoc cta qua trinh xur 1y két hop thu hdi amoni tir nuéc thai md

phong va nudc ri rac bang thiét bi HP2R

- Tinh toan so b hiéu qua kinh té - k§ thuat va d& xuit mo hinh tmg

dung cta nguyén 1y tiép xuc ly tdm trong xir 1y va thu hdi amoni trong

nudc thai & quy mo thuc té

4. Nhirng dong gop méi cia ludn an

- Luan an da khao sat toan dién cac yéu td anh hudng va diéu kién van

hanh cua thiét bi HP2R t6i hidu qua stripping NH3-N va hé s6 chuyén

khéi tong quat Kpa ciia qua trinh dbi véi ba d6i tugng nudc thai.

- Ung dung thiét bi HP2R d4 nang cao hiéu hiéu qua xur 1y va thu hoi

t61 da dat 1an luot 95% va 85%, dic biét véi néng dd amoni cao trong

nudc thai dao dong xap xi 2000 mg/L.



CHUONG 1. TONG QUAN

1.1. Tdng quan vé amoni trong nuwéc thai
1.1.1. Tong quan vé amoni/amoniac

Tong quan vé amoni/amoniac (NH,/NH3), vai tro va didc tinh
hoa — 1y, ciing nhu sy phan b trong chu trinh sinh dia héa nito. Noi
dung ciing trinh bay cac yéu t6 anh huéng dén can bang NH4/NHs,
tac dong cta ching dén méi truong va stc khoe.
1.1.2. Amoni trong nwoc thdi

Khai quat dc tinh, vai trd va co ché can bang NH,"/NH; trong
mdi trudng nudc; cac yéu td anh huong va tac dong toi sinh thai, strc
khoe. Dong thoi, trinh bay tinh chat 6 nhiém amoni trong nudc thai tir
nong nghiép va bii chon lap.
1.1.3. Tac hai ctia amoni trong moi truwong nudc

NH," giy tac dong tiéu cuc téi hé thiy sinh, strc khoe con nguoi
va chat lugng ngudn nude thong qua doc tinh truc tiép, hién trong phi
dudng va nguy co hinh thanh nitrosamine gy ung thu.
1.2. Cac cong nghé xit ly amoni trong nwéc thai
1.2.1. X ly sinh hoc

Uu diém cua cac phuong phap sinh hoc 1a chi phi xtr 1y thap do
chu yéu dya vao kha nang phan huy cia cac vi sinh vat. Tuy nhién,
han ché ciia phuong phép nay 1a thoi gian nudi cdy dai, thoi gian luu
dang Kké, va nhay cam véi sy thay dbi cta nhiét do, néng d6 chat thai
dau vao va ti 18 C/N trong nudc thai.
1.2.2. Két tiia hod hoc

Két tia struvite c6 hiéu suat xir Iy NH," cao, dién ra nhanh, 6n dinh
va cho phép thu hdi N, P dudi dang phan bén nha cham. Phuong phap
hoat dong tot & pH trung tinh—kiém nhe, it bi anh huong boi MgO du
nhung phu thudc nhiéu vao ti 1& mol N:P va néng do6 PO4* trong nuéc
thai. Sy hién dién ctia Ca®* hodc thiéu P 1am giam dang ké hiéu qua.
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1.2.3. Trao doiion

Trao ddi ion ¢ thé xir 1y hiéu qua nhidu mic ndng d6 amoni
nhung chi phi van hanh cao do can tai sinh vat liéu va d& xay ra giai
hap khi nong d6 dau vao giam. Cong nghé nay phu hop khi ding vat
liéu gia ré cho xu 1y bac 3, nham 6n dinh hiéu qua va han ché anh
hudng cua cation canh tranh.
1.2.4. Hip phu

Hép c6 chi phi thap, van hanh don gian, khong tao 6 nhiém thi
cip va c6 thé sir dung nhiéu loai vét liéu nhu than hoat tinh, zeolit hay
vat liéu nano dé dat hiéu qua cao. Tuy nhién, hi¢u suat ¢ thé giam do
ion canh tranh, chit hitu co, ddng thoi viée tai sinh gay ton kém va tao
dong thai thir cép.
1.2.5. Mang loc

Mang loc cho phép loai bo NHz/NH,4" véi hiéu suat rat cao, thoi
gian xir Iy ngén, khong tao 6 nhiém thtr cip, van hanh & ap suét thip
va xtr Iy dugc dai nong do rong. Tuy nhién, nhuoc diém chinh 14 chi
phi dau tu va bao tri cao, tudi tho khong 6n dinh va dé bi tic nghén .
1.2.6. Stripping

Phuong phap stripping c¢6 wu diém ndi bét 1a hiéu suat loai bo
NH,"/NHj; cao (Ién téi 98%), van hanh on dinh, d& kiém soat va khong
phu thudc nhiéu vao qua trinh sinh hoc. Tuy nhién, qua trinh nay yéu
cau pH cao, nhiét d6 thich hop va ti 16 Qu/Qr tdi uu, dan dén tiéu ton
nang luong va nguy co tac nghén cot khi luu lugng khi 16n.
1.2.7. So sanh cdac phwong phdp xir ly amoni trong nwoc thdi

O néng dd cao, cac cong ngh¢ sinh hoc, hép phu, trao ddi ion,
keo tu va mang loc déu gap han ché vé hiéu qua, chi phi va van hanh.
Nguoc lai, stripping khéng phu thudc ndng do amoni ddu vao ma phy
thudc vao diéu kién thiy dong luc va vat 1y, nén thuong duge ding dé
tién xir Iy amoni cao trudc khi 4p dung cac cong nghé khac.
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1.3. Xu huéng xir Iy nuée thai két hop thu hi tai nguyén
1.3.1. Xu hwéng thu hoi amoni tir nuwéc théi
Nhu ciu amoniac toan cau ting manh do san xuat phan bon phuc
vu an ninh lwong thye, chi yéu dua vao quy trinh Haber—Bosch, nhung
quy trinh nay tiéu ton 1-2% nang lugng toan cau va phét thai nhiéu khi
nha kinh, giy mit can bang chu trinh nito. Trong nudc thai, amoni tir
phan bon va chat thai sinh hoat gay pht dudng va lam ting chi phi xir
1y sinh hoc. Xu hudng hién nay chuyén tir “loai bo” sang “thu hdi” dinh
dudng, tan dung amoni va cc hop chét nito trong nudce thai dé tai san
xuét phan bon theo huéng kinh té tuan hoan va bén vimng.
1.3.2. Khd nang thu hoi amoni tir nude théi bang phuong phap stripping
K thuat stripping — hip thy c6 thé thu hdi trén 90% amoni tir
nudc thai nong d6 cao (>1000 mg/L) bang cach chuyén NH," sang
NH; ¢ pH kiém va hap thy thanh mudi amoni sunphat, vira xir 1y vira
tao san pham phan bon c6 gia tri kinh té..
1.3.3. Nhwoc diém ciia sir dung thdp stripping truyén thong
Thap stripping c6 16p dém 16n dé tang dién tich va thoi gian tiép
xuc pha khi —16ng, gitp nang cao hiéu qua tach NHs nhung doi héi kich
thudc thiét bi 16n va chi phi dau tu cao. Do d6, can tim giai phap cai tién
hoic thay thé thiét bi nhim khic phuc han ché nay trong xtr Iy va thu
héi amoni ndng do cao.
1.4. Téng quan vé k¥ thuit tiép xic ly tAm va cac ing dung dé
ting cwong truyén khoi trong thue tién
1.4.1. Lich str hinh thanh va nguyén Iy ciia ky thudt tiép xiic ly tim
Dong luc thic day khic phuc nhuge diém cia thap hap thy hay
thap stripping truyén théng da din ti nhitng nghién ctru tiép can khai
thac truong trong luc cao dé ting cudng qua trinh truyén khdi khi —
long. Su kha thi ctia nguyén 1y tiép xuc ly tim duge chimg minh khi



Ramshaw va Mallinson lan dau ding ky sang ché cho hé thiét bi tiép

xtc ¢6 dém quay vao nam 1981.
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Hinh 1.1. Co ché hoat dong cua thiét bi RPB
1.4.2. Pdc tinh thiiy lyc ciia qud trinh chuyén khoi tiép xic ly tim

Mot sb dic tinh thity luc cta qué trinh chuyén khéi trong thiét
bi HiGee can xét toi gdm c: Ton that ap suat, Cau hinh chay ctia chat
long, o luu chét 1ong, Thoi gian luu thuy luc, Diém ngap.

1.4.3. Mt 56 teng dung ciia thiét bi tiép xiic ly tém

a, Ung dung trong nghién ctu: stripping amoni, VOCs, ethanol
va ClO,; hap thu CO, va VOCs tir khi thai.

b, Ung dung trong céng nghiép: Khir khi trong nuéc bién,
Stripping phan tmg axit hypochlorous, Xt Iy SO, Hap thu chon loc
H,S, Khir khi trong nudc trong san xuat nudc giai khat dong chai, Tach
hén hop trong chung cét.

1.5. Tong quan vé sy cin thiét ciia nghién ctru Wng dung cong
nghé ly tim trong xir Iy nwée thii giau amoni tai Viét Nam

1.5.1. Tinh hinh nghién ciru va irng dung cong nghé trong xir ly
amoni tai Viét Nam



Tai Viét Nam, xt ly amoni néng dd cao trong nudc thai (nhu
nudc ri rac, nudc thai chan nuodi) thuong uu stripping do cac phuong
phép sinh hoc hay hép phu kém hiéu qua & diéu kién nay. Stripping dugc
ap dung rong rai dé tién xir Iy amoni nho hiéu qua cao va it dung hoa
chat, song quy mo thiét bi 16n, chi phi du tu cao va nguy co phat thai
NH; ra moi trudng van con 1a thach thirc.

1.5.2. Tinh hinh nghién civu trong nwéc vé ky thudt tiép xic ly tim

Cong nghé tiép xac ly tim hién van con 1a cha d& méi, hau nhu
chura c6 nghién ciru ndo tiép can tdi cong nghé nay. Vién Khoa hoc cong
nghé Ning lugng va Mbi truong) da budc dau tiép can cong nghé nay
va da co kinh nghiém tmg dung nhit dinh vao ting cudng qua trinh, cu
thé 1a k¥ thuat tiép xac ly tAm trong cic cong doan lam sach khi biogas
va xu ly amoni trong nudc thai.

1.5.3. Sw cdn thiét phii trién khai nghién ciru

Tir nhitng vu diém trong tmg dung xtr Iy nuéc thai ciia nguyén ly
HiGee thong qua nghién ctru & cic qudc gia phét trién, cling nhu cac
khé khin va ton tai trong viéc xir Iy amoni nong do cao trong nude thai
ri rac tai nuéc ta, vi€c thir nghiém tng dung thiét bi HP2R cho qua trinh
stripping amoni thay thé cho thiét bi ct nhoi truyén thong khong nhiing
gitip khic phuc cac nhuge diém khi sir dung thap stripping nhu giam
tai, thu nho kich thudc thiét bi, rat gon thoi gian luu, ting cong sudt xir
1y, giam chi phi dau tur thiét bi, ma con 1a nghién ciru tién dé cho viéc
nghién ctru img dung thiét bi HP2R n6i chung va dé xir Iy amoni va cac
chét thai hoa hoi khac trong nudc thai.



CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twong nghién ciru
2.1.1. Thiét bi HP2R

Dbi twong chinh cta nghién ctru nay 14 thiét bi tiép xtc ly tim
hiéu nang cao HP2R (High-performance rotating reactor) cua Vién

Khoa hoc cong nghé Nang lugng va Méi trudng

Dém xoa V6 thiét bi

1| xaewnsivei  16p nhbi biii nhii thép

Buéngkhira h
déng coquay
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Budng nuée vao

ri: ban kinh trong dém tiép xdc

ro: ban kinh ngoai dém ti€p xuc

Zg: chigu cao 16p dém tiép xdc

Zg

Buongnudcra

Hinh 2.1. Cdu tao cua thiét bi HP2R

2.1.2. Nwdc thdi

a, Nudc thai gia lap: Nudc thai chira amoni dugc mo phdong tir NH4Cl
va nude cat khir ion dé dat n(‘3ng d6 ¢b dinh 1000 + 50 mg/L.

b, Nudc thai chan nudi lon: Nudc thai chan nuéi dugc thu thép tu
mot trang trai lgn hd gia dinh tai xa Vinh Tuodng, tinh Vinh Phtc.

¢, Nudc thai ri rac: Nude ri rac tai Bii chon 1ip rac Nam Son
2.1.3. Hoéa chit, thiét bj: Cic héa chat, thiét bi, may méc phit hop cho
nghién cuu tai phong thi nghiém cua Vién Khoa hoc cong ngh¢ Nang
luong va Maéi truong.
2.2. Phwong phap nghién ciru
2.2.1. Phwong phap thuwc nghié¢m

So db thé hién chi tiét cac bude thuc hién trong nghién ctru nay

dugc mo ta trong Hinh 2.2.



(Nué‘c thai chan nuéD @u’éﬂ: thai mé phéng) Nwdc ri rac
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Thire nghiém khao sat yéu t& anh ol Thyc nghiém xtt Iy két hep thu hdi
huéng tai qua trinh stripping amoni amoni tir nwdc thai
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[ L | L | [ L I I ]
Tinh toan higéu Tinh toan hé sé Tinh toan hiéu Tinh toan hiéu
sudt stripping chuyén khai suat stripping sut thu hoi
(n) (Kia) (Aremoval) (Rrecover)
Tinh toan mé hinh dw doan hé sé Tinh toan moé
chuyén khai va hiéu suat stripping hinh déng hoc
béng thi€t bj HP2R bic 1
Diéu kién van hanh t3i wu thiét bj Tiém nang (rng dung thiét bj HP2R
HP2R dé xtr ly amoni trong x{r Iy amoni & quy mé thuc té

Hinh 2.2. So d6 khdi trinh tir nghién ctru xur ly amoni ndng do cao bang
thiet bi HP2R
2.2.2. Phwong phadp phdn tich
« Nong dd NH3-N: phuong phap dién cuc ion chon loc amoniac
(TCVN 7872:2008)
D pH: do bang dién cuc HI1131B (Hanna, USA)
*Nhiét d9: do bang dau do nhiét do HI 7662-T (Hanna, USA)
2.2.3. Phwong phap tinh todn
Céc phuong phép tinh toan phu hop dé xac dinh: Hiéu suit
stripping (77), Hé s chuyén khéi tong quat pha long (Kia), hiéu suit
thu hdi amoni (Myecoper)s- - -
2.2.4. Phwong phdp xir ly 56 liéu
Céc két qua thuc nghiém trong nghién ctru duoc thuc hién lip
lai 03 1an (n=3). S6 liéu thue nghiém dugc xu ly bﬁng cac ham trong
phan mém Microsoft Excel.



CHUONG 3. KET QUA VA THAO LUAN

3.1. Két qua khao sat cic yéu té anh hwong téi qua trinh stripping
amoni bing thiét bi HP2R tir nwéc thai

3.1.1. Két qua khdo sdt stripping amoni bang thiét bi HP2R véi nwéc
thdi mé phong

Két qua thi nghiém da thé hién hiéu qua stripping NH3-N tir
nude thai moé phong. Két qua cho thiy pH trén 10 gitp ting dang ké
hiéu suat loai bo amoni. Tang toc dd quay ( = 900 - 1200) va ty 1&
lwu luong khi/long ting déu lam cai thién hiéu suat, trong d6 toc do
quay cao con ning manh hé s6 chuyén khdi thé tich tong (Kra) va giam
chiéu cao don vi truyén khéi (HTUor). Thi nghiém theo chu ky cho
thdy thém mot chu ky stripping gitp ning tong hiéu suit 1én 83,0—
92,69% (twong tng giam ndng d6 NH;-N tir 1000 ppm xubng 162—
73,1 ppm) khi pH; tir 10-12. Két qua chimg minh HP2R 14 giai phap
tiém ning cho xir Iy hoa 1y so cép trudc cong doan xir 1y sinh hoc.
Trong thi nghiém tiép theo v&i nudc thai chin nuéi, tdc d6 Qa/Qr s&
duoc lya chon ¢ dai cao hon, d6 pH lugc bé muc pH; =9, gilt nguyén
dai ® tir 300 — 1200 va bo sung khao sat anh huong cta luu luong

nudc thai.

—©—®= 1200 rpm

—&— o =900 rpm

—E—® =600 rpm

—— =300 rpm
.

. .
8.5 9.5 105 115 125
pH;

Hinh 3.1. Anh huong ciia pH dén hiéu qua xir Iy NH; tai Qo/QL = 855
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3.1.2. Két qua khdo sdt stripping amoni bang thiét bi HP2R véi nwéc
thdi chan nudi

Két qua thi nghiém trén da thé hién hiéu qua stripping NH3-N tir
nude thai mo phong. Két qua cho thay pH trén 10 gitp ting dang ké
hiéu suét loai bo amoni. Ting toc d6 quay (o =900 - 1200) va ty 18 luu
lwong khi/long ting déu 1am cai thién hiéu suét, trong do6 toc do quay
cao con nang manh hé s6 chuyén khdi thé tich tong (Kya) va giam chiéu
cao don vi truyén khdi (HTUor). Thi nghiém theo chu ky cho thdy thém
mdt chu ky stripping gitip nang tong hiéu suat 1én 83,0-92,69% (twong
tmg giam ndng d6 NH;-N tir 1000 ppm xudng 162-73,1 ppm) khi pH;
tir 10—12. Két qua chimg minh HP2R 1a giai phép tiém ning cho xr 1y
hoa 1y so cip trude cong doan xir 1y sinh hoc. Trong thi nghiém tiép
theo v&i nude thai chan nudi, toe do Qa/QL s€ duoc Iva chon & dai cao
hon, d6 pH luoc bé mirc pHi =9, giit nguyén dai o tir 300 — 1200 va bd

sung khdo sat a&nh hudng cia luu lugng nudce thai

10 11 12
pHi ()

Hinh 3.5. Anh huong cua pH; dén hiéu qua stripping amoni tir nudc
thai chan nudi
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Hinh 3.6. Anh huéng cua o d&én 1 va Kia caa qua trinh stripping
NHj; tir nude thai chan nudi
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Hinh 3.7. Anh hudng ciia Qs/Qr dén ) va Kya clia qua trinh stripping
NH;3 tir nude thai chan nu6i
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Hinh 3.8. Anh huong cta Q dén 7 va Kra clia qué trinh stripping
NH; tu nudce thai chan nudi
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3.1.3. Két qua khdo sdt stripping amoni bang thiét bi HP2R véi nwéc
ri rdc

Két qua thi nghiém trén da thé hién kha ning loai bo amoni tir
nudc ri rac bai chon 1ap bang thiét bi HP2R. Hiéu suét xir Iy cao hon dang
ké so véi thap stripping, nhung thap hon so véi mot s6 nghién ciru trudc
trén nudc thai md phong do su xuat hién ciia tap chét rin trong qua trinh
stripping. Véi cac diéu kién van hanh pH; 9,5-11,5; Qg 76-272 L/phut;
Qv 0,05-0,20 L/phut; @ 300-1200 rpm & 30 °C, hi¢u suat 4 dat 17,1—
71,8% va Kia 0,0005-0,0039 s~. HP2R ¢6 uu diém duy tri hiéu qua loai
b6 véi it hoa chat kiém hon nho bu bang toe do quay hodc luu luong khi
cao. Nhiéu chu ky stripping c6 thé nang tong # 1én 94,6% sau 5 chu ky
(100 phut) tai pHi 11,5. Hién twong rung lac thiét bi manh & © > 1200

rpm s& can phai dugc khic muyc khi thiét ké thiét bi quy mé 16n.
50

—-QG/QL = 762
40 | =—QG/QL = 1420

8 9 10 11 12
pH; ()
Hinh 3.9. Anh huong cia pH; dén hiéu qua stripping NH3-N tir nudc ri rac
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Hinh 3.10. Anh huong ciia © dén n va Kya clia qua trinh stripping

NHs5-N tir nudce ri rac
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Hinh 3.11. Anh huéng cua ti 1& Qa/Qr dén 5 and Kya cia qua trinh

stripping NH3-N tir nudc ri rac
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Hinh 3.12. Anh hudng ctia Q. dén 5 va Kya ciia qua trinh stripping
NH;-N tir nude ri rac

Hinh 3.13.

pH; ()
Két qua thi nghiém stripping NH3-N tir nude ri rac & ché
do tuan hoan
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Hinh 3.14. Sy thay d6i cia ndong do NH3-N va pH trong qua trinh thi
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Hinh 3.15. So sanh gitra gia tri thuc nghi€ém va du doan cia # (a) va

Kia (b) ctia qua trinh stripping NH3-N tur nudce ri rac.
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3.2. Két qua thue nghié¢m xir Iy két hop thu hoi amoni bing thiét
bi HP2R tir nuéc thai

3.2.1. Két qud xir Iy két hop thu hoi amoni bang thiét bi HP2R tir
nwoc thai moé phong

Két qué xir 1y két hop thu hdi amoni tir nue thai mo phong sir dung
thiét bj HP2R cho thdy pH ban dau = 12 dat hiéu suat xr Iy cao (pH 12:
94,0%; pH 11: 89,7%) nhung pH = 11 cho hiéu suat thu hdi t5t hon (77,1%
s0 v&i 74,3%). Tang luu lugng khi gitip pha loang NHs, céi thién phén ung
voi HaSO4, nhung qua 16n (Qg = 300 L/phut) lam giam thoi gian tiép xuc,
han ché hép thu. Tang luu lugng nude tir 0,05 1€n 0,20 L/phut nang higu
suat xtr Iy tir 75% 1én 89,8%, nhung hiéu suat thu hoi giam dan (74,6% —
69,2%). Két qua cho thay can t6i vu dong thoi pH, luu luong khi va luu

luong nude dé dat hidu qua xtr 1y — thu hdi amoni cao nhat.

100 12.5
l 80
1 12.0
80 ."‘I.,
L 4 11.5 60 |
—_ “a -
£ 60 .‘__‘. 110 £
= ) ‘A, 5
§ . g .. | 10.5 [=" §40 L
£ 40 .. g 1O £
‘.,
4 10.0
bl L
20 o 20
] 9.5
‘s
0 1 1 I I I 9.0 Qo 1 L 1 L 1
0 30 60 90 120 150 180 0 30 60 90 120 150 180
(a) t (phut) (b) t (phut)

Hinh 3.16. Dién bién hiéu qua xir 1y (a) va thu hdi amoni (b) trong
nudce thai qua qué trinh stripping
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Hinh 3.17. Dién bién hiéu qua xir 1y (a) va thu hdi amoni (b) trong
nude thai qua qué trinh stripping
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Hinh 3.18. Anh huong ciia pH dung dich hip thu dén hiéu qua thu hdi amoni
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3.2.2. Két qud xi¢ Iy két hop thu héi amoni tiv nuéc ri rdc

Thoi gian tuan hoan can thiét dé dat hiéu suit loai bé 95% dao
dong tir 1,54 gio, twong ng voi Kia tir 0,74 dén 2,48 h''. Higu suat
thu hoi amoni bang thiét bj hap thu don dao dong tir 67,1-84,8% va
chiu anh hudng chinh béi ndng d6 amoni trong pha khi, von phy thudc
vao Qg va Q. Piéu kién van hanh t6i wu dé dat 95% hiéu suét loai bo
va 80% hiéu sut thu hdi 1a: Qg = 200 L/phut, Q. = 0,2 L/phut, toc do
quay 900 vong/phut, Ty; tir 3040 °C. Dung dich thu hdi dat ndng d6
amoni cao (1930-3360 mg/L).

2000 100
T (a) 0

1600 D
1200 ﬁ

Nrecover (%0)

Cr, (ppm)

&
800 .§\ m\§

400

0 60 120 180 240
t (phut) t (phit)

Hinh 3.19. Anh huéng cta Qg t6i hidu qua xtr 1y (a) va thu hdi (b)

amoni tir nudce ri rac bang thiét bi HP2R
2000 i 100

@

80

60
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40

20

0 30 60 90 120 150 180
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Hinh 3.20. Aqh huong cia luu lugng nude thai t6i hiéu qua xu 1y (a)
va thu hoi (b) amoni tir nudc ri rac st dung thiét bi HP2R
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Hinh 3.21. Aph hudng cua nhiét d6 nude thai t6i hidu qua xu 1y (a) va
thu hoi (b) amoni tir nudc ri rac sit dung thiét bi HP2R

3.3. Pé xuit mé hinh tiém ning ng dung ciia nguyén ly tiép xic
ly tAm trong xir Iy va thu hdi amoni & quy mé thue té
3.3.1. So bj hiéu qua kinh té - kj thudt xir ly két hop thu hoi amoni
bang thiét bi HP2R quy mé 150 m3/ngay.dém

Chi phi xir Iy amoni d6i véi 1m® nudc thai ndng do 1000 mg/L
amoni 1a: 21.000 ~ 22.000 VND/m>.

C6 thé thay, so véi phuong phap stripping bang thiét bi HP2R,
chi phi dién nang cho HP2R c¢6 kém h¢ thu hoi (1,81 kWh/m3) c6 chi
phi dién ning thap hon so véi thap hap thu thong thuong (4,1 kWh).
Sy tiét kiém trong ning luong dién tiéu tén cua hé thiét bj HP2R dén
tir wu diém hiéu suét truyén khdi va xtr Iy amoni rat nhanh, dan dén
thoi gian dé dat hiéu qua xir Iy mong mudn véi mot don vi thé tich 1a

nhanh hon rét nhiéu so véi hé thdng stripping thong thuong.

Vé chi phi & quy md thuc té, chi phi van hanh duéi dang tiéu
thu dién ning cho bom nudc thai, may thoi khi va cac thiét bi bo trg
(vi du: bom lam mat truc quay) c6 thé dugc bu dip néu cong suat xur
Iy tiém can quy mé thyc té (vi du: Qr > 100 m*/ngay) thong qua dong

san pham mudi NH," thu héi. Cac nghién ciru trong tuong lai ciing can
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tap trung vao danh gia, xac dinh tudi tho thiét bi, chu ky thay thé va
qué trinh lam giau mudi NHs" thu hdi dé phuc vu tmg dung tiép theo
clia san pham thu hoi.
3.3.2. Pé xuit hwéng dp dung mé hinh & quy mé thue té

Déi véi cac dong thai cong nghiép c6 ndng d6 amonia vuot qua
10.000 mg/L, cac thiét bi dua trén cong nghé HiGee van la lya chon
tiém ning nho hiéu suat stripping gan nhu khong bi anh huéng boi
nong do ban dau ciia NH;-N trong nudc thai. Dy kién trong quy mo
thue té trong xu ly nudc thai tai Viét Nam, cong nghé HP2R sé€ co tiém
nang tmg dung dé xur 1y va thu hoi amoni tir nuGe thai nong do cao

(nudc ri rac, nudce thai chan nudi theo huéng mo ta trong Hinh 3.23.

Clean gas
Thiét bj HP2R

Hoéa chat,

phén bén,...

Nudc thai

Dong amoni
ndng dé thip

T
Hé théng xi¥ Iy nuwére thai

Hinh 3. 22. Huéng ing dung thiét bi HP2R ¢ quy mé thyc té
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KET LUAN VA KIEN NGHI
Két luan
Nghién ctru d4 chimg minh tiém ning ciia thiét bi tiép xuc ly tam

hiéu ning cao (HP2R) trong cong nghé stripping dé xir Iy va thu hoi

amoni tr nudce thai mé phéng, nudce thai chin nuoi va nudec ri rac. Céac

két qua chinh gom:

- pH > 11 gitp chuyén héa NH4* thanh NH; d& tach, nang cao hiéu
suét stripping;

- Tdc d6 quay cao (o) ting manh hé s6 truyén khdi (Kpa) va hidu suat
so véi thap truyén thong;

- Tang ty 1€ Qa/Qv cai thién hi¢u qud, nhung o tdc dong manh hon;

- Tang Qv giam hiéu suat mdi chu ky nhung rat ngan thoi gian xir 1y
trong ché do tudn hoan;

- Nhiét d6 cao thiic ddy bay hoi NH3, can kiém soét tranh that thoat
nhiét;

- HP2R dat Mremoval = 95%, Kira = 0,7-2,5 h™!, nrecover = 67-85%
trong 1,5-2 gid cho nudc thai >1000 mg/L NH;3-N;

- Tinh toan so bd & quy md 150 m*/ngay cho thay hiéu qua kinh té,
moi trudng va bén viing cao.

Kién nghi

- Nghién ciu CFD t61 wu thiét ké roto, vat liéu dém; thi nghiém pilot
va thuc té tai Viét Nam v6i nhiéu loai nude thai; tich hop HP2R voi
cong nghé khac dé t6i wu hidu qua va giam chi phi;

- Cai tién thiét ké khic phuc qua nhiét va rung truc & tde do cao;

- Nghién ctru giai phap chdng cin bam, danh gia tic dong cia dong

stripping VOCs dé dam bao d6 tinh khiét amoni thu hoi.
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NHUNG PONG GOP MOI CUA LUAN AN
e Luan an da khao sat toan dién cac yéu t6 anh hudng va diéu kién van
hanh ciia thiét bi HP2R t6i hiéu qua stripping NH3-N va hé s6 chuyén
khéi tong quat Kya cta qua trinh ddi voi ba dbi tugng nude thai.
e Lan déu tién khi img dung thiét bi HP2R d4 nang cao hiéu hiéu qua
xtr 1y va thu hoi toi da dat lan lugt 95% va 85%, dic biét voi nong

d6 amoni cao trong nudc thai dao dong tir 2000 dén hon 3000 mg/L.
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