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TOM TAT

Nuéi trong, danh bt va ché bién thity san (CBTS) la mét nganh kinh té quan trong cia Viét Nam. Dé xudt
khdu céc san pham ché bién thity san ra nwdéc ngoadi thi khong chi can mét cong nghé san xudt sach ma con can
phdi giam thiéu é nhiém méi truong tir cdc cong doan san xudt, xir Iy nude thai dam bdo dat tiéu chudn trude
khi thai ra méi truong. Ddc trung ciia nganh san xudt ché bién thiy san la ham heong Nito, Photpho rdt cao,
kho ¢6 thé xit Iy bang cdc bién phdp thong thuong. Cong nghé xir Iy Ammonium truyén thong chii yéu diea vao
sw két hop ciia hai qua trinh la Nitrate va khir Nitrate héa. Xir Iy Nito theo cach nay doi héi mat bang lom ma
khong phai noi nao ciing dap vng duoc.

Bai bdo ndy dé cdp t6i viée xir Iy Nito trong miede thai ché bién thiy san sau xi 1y ky khi bang cong nghé
SNAP. Cu thé la tim ra duwoc 1y s6 COD/N, gid tri pH, tdi trong dau vdao phit hop dé xit Iy nuée thai CBTS. Sir
dung nuweée thai ché bién ca Basa da qua xir Iy ky khi ciia Cong ty C6 phan Xudt nhdp khdau Thity san Ciru Long
An Giang dé van hanh mé hinh xir Iy. Pong thoi sit dung 2 logi gid thé la gid thé xo dira va soi nhiea tong hop
dé vi sinh vdt bam dinh, tim ra hiéu qua t6i wu ciia hai gi thé trén dé dp dung vao thuec té.

Tir khéa: Nuée thai ché bién thity san, cong nghé SNAP, nong dg Nito, 6 nhiém méi trwong ché bién thiy
san, xur ly ky khi logi Nito.

ASTRACT

Farming, catching and processing seafood is an important economic sector in Vietnam. For exporting
seafood processing products to foreign countries, it is not only necessary to produce clean technology, but
also to minimize environmental pollution from production stages, to ensure that wastewater meets standards.
The characteristics of the seafood processing industry are very high nitrogen and phosphorus, difficult to treat
with conventional measures. The traditional ammonium treatment technology is based on a combination of
two processes, nitrate and nitrification. Nitrogen treatment in this way requires a large area that is not always
responsive.

This paper deals with the treatment of nitrogen in wastewater discharged after anaerobic treatment by
SNAP. Specifically, we found the COD/N ratio, pH value, suitable input load for processing fishery waste wa-
ter. Anaerobic digested waste water of Cuu Long An Giang Fisheries Import and Export Joint Stock Company
was used to operate the treatment model. At the same time, by using two types of substrate is coconut fiber
and synthetic fiber to make increase microorganism adhesion, optimal effect of the types was found and can be
applied in practice.

I. PAT VAN PE thiéu khi, hiéu khi,...dé loai Nito va Photpho.
Cong nghé xir 1y nude thai ché bién thuy Tuy nhién hiéu qua khong cao va ton dién tich
san hién nay ¢ Vi¢t Nam dang dung la cac mo mat bang. Vlec. ung dung cong f}gh@ SNAP
hinh xtr 1 vi sinh truyén théng: xir 1y ky khi, voi su két hop sir dung hai nhom vi sinh vat tu
—— dudng Nitrosomonas va Anammox trong xu ly
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1y ky khi trong cing mot mé hinh sé& khic phuc
duoc nhuge diém cua cac cong ngh¢ hién tai vé
dién tich va nang lugng trong khi hi¢u qua xu
ly twong duong hodc ¢o thé cao hon, vira hiéu
qua kinh té vira dat duoc yéu cau xir y. Pong
thoi viée img dung nay c6 thé mo ra huéng méi
khong chi dé xir Iy Nito trong nudc thai nganh
CBTS sau xtr Iy ky khi ma con dé xi Iy cac loai
nuéc thai giau Nito khac gbp phan vao hoat
dong bao vé€ moi truong.

II. POI TUQNG, VAT LIEU VA PHUONG
PHAP NGHIEN CUU

1. P6i twong

Dbi twong nghién ctru 12 nude thai CBTS
ca Basa dugc mo phong tuong tu nudce thai sau
cong doan xu ly ky khi cia Nha may CBTS
Cuu Long An Giang. Gia tri trung binh duoc
ldy sau 7 lan phén tich nuéc thai ky khi cua
Nha may nay. Sau d6 tién hanh mua ca Basa
nghién nho va cho vao thung 120 lit ngdm
trong khoang 1 thang ¢6 bo sung vi sinh ky khi
dé phan huy cac chét hiru co. Sau do tién hanh
phan tich cac thong sd toi khi ndong d6 chat hiru
co thip con Ammonium cao dap ung theo cong
nghé Anammox thi pha mau véi nudc may va
chay mo hinh.

2. Vit liéu nghién ctru

Gi4 thé nghién ciru:

Str dung hai loai gi4 thé 1a xo dira va soi
nhya tong hop

Bun chay mé hinh: Bun duogc lay tir mo
hinh hé théng xir Iy nude thai CBTS ciing bang
phuong phap két hop Nitrite hoa/Anammox
cua vién Sinh hoc nhiét d61 TP.HCM.

M6 hinh nghién ciru:

Bé phan Ung c6 dang hinh hop chir nhat,
lam bang kinh trong, day 5Smm, c6 kich thudc
nhu sau:

Kich thudc ngén phan tmg: dai x rdng x cao
=26x 15x42 (cm)

Thé tich bé phan tng: 16 lit

Kich thudc ngin ling: dai x rong x cao = 15
x 10 x 42 (cm)

Ong phan phdi nuéc vao méd hinh: ong
nhya déo c¢6 duong kinh Smm, 6ng din nudc
ra c6 duong kinh 10mm, dat cach thanh
khoang 4cm.

3. Phuong phap nghién ciu
3.1. Phuwong phap tong hop tdi liéu

Trén co so dinh huéng nghién ciru cia dé
tai, tién hanh thu thap va tong hop tai liéu trong
va ngoai nudc, cac tap chi, bai bao,...lién quan
dén dé tai.

Diéu tra, khao sat thuc té cong nghé xtr ly
nudc thai & nha may ché bién thuy san Cong ty
C phan Xuat nhap khau Ciru Long, An Giang.
3.2. Phuwong phadp thwc nghiém trén mo hinh
SNAP.

Van hanh mé hinh trong cac diéu kién thay
d6i hai loai gia thé, thay doi tai trong dau vao
dé xem xét hiéu qua xir Iy dbi véi timg loai tai
trong va gia thé.

3.3. Phuong phdp ldy mau va phan tich mau

- Xéc dinh ham lugng Ammonium N-NH,
bang phwong phap so mau véi thude thir
Nessler.

- Xéc dinh Nitrate N-NO, bang phuong
phap so mau voi thude thir Phenoldissunfonic.

- Xéac dinh Nitrite N-NO, bang phuong
phép Diazo hoa.

- Xac dinh COD bang K,Cr,0.,.

3.4. Phirong phdp xir Iy s6 liéu: s6 liéu sau khi
phan tich dugc xtr 1y trén phan mém excel.
3.5. Phuwong phép héi ciru

Tir két qua dat duoc ciia mo hinh nghién
ctru, tién hanh so sanh voi cac nghién ciru khac
da thyc hién va dua ra cac nhan xét li€n quan.
3.6. Nguyén tic hoat déng ciia mé hinh

Khai niém vé mé hinh SNAP: SNAP (Single
stage nitrogen removal using anammox partial
nitritation) dwoc hiéu 1a qua trinh xir 1y Nito
két hop Nitrite hoa ban phan va Anammox chi
trong mot thiét bi phan ung. Trong moé hinh
nay khi duogc cép cuc bd va han ché tai bé
phan tng. Su tdn tai cua cac vi khuan oxi hoa
hiéu khi Amonium (AOB - Amonium aerobic
oxidizing bacteria), oxi hoa Nitrite (NOB-
Nitrite oxidizing bacteria) va oxy hoa ky khi
Amonium (4nnammox-Anaerobic Ammonium
Oxidation) trén 16p bun da duoc xac nhan.

Nudc thai duge bom tir can chira nudc thai
301 vao md hinh xur Iy v6i luu luong 10l/ngay
(twong tng voi thoi gian luu nude lat=V/Q =
16/10 = 1,6 ngay), dugc diéu chinh thong qua
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van chinh luu luong.  Khong khi cap cho md
hinh théng qua bom cap khi. Khi dugc phan
phdi vao bé thong qua cac dau phan phdi khi.
Nudc thai sau khi qua md hinh xtr Iy s€ chay
vao ngan ling, sau d6 thoat ra ngoai theo miéng
dng dat ¢ phia trén ngan lang, cach thanh 4cm.

Van hanh mo hinh trong vong 153 ngay voi

gi4 thé xo dira va nhwa tong hop ¢ 3 tai lugng
khéo sat 1a 0,06kgN-NH,/m?*/ngay, 0,075kgN-
NH, /m3/ngay va 0,094kgN-NH,/m* ngay.
IIL. KET QUA NGHIEN CUU VA THAO
LUAN

1. Sw thay ddi pH theo thoi gian
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Hinh 1. Sy thay d6i pH theo thoi gian

pH cua nuédce thai dau vao kha dn dinh, dao
dong trong khoang 7,49 — 8,84. pH trong nudc
thai dau ra thip hon dau vao, dao dong trong
khoang 6,72 —7,79. Biéu nay dugc giai thich 1a
do sy thay doi do kiém duoc vi khuan sir dung
trong qua trinh Nitrat hoa.
2. Su thay déi N - NO, theo thoi gian

Pay 1a chi tiéu dugc quan tdm nhiéu nhat
va lién quan dén hoat dong cua vi khuan
Nitrosomonas va Anammox. Nong do Nitrite
dau vao thap hodc khong co, dao dong tir 0
~ 0,4 mg/l. Pau ra c6 xu huéng ting nhe so
v6i dau vao va dao dong trong khoang 0 — 0,6
mg/1 & ca 3 tai trong. Chiéu hudng thay d6i cia
Ammonium va Nitrite trong bé phan ing nguoc
nhau nhung xay ra dog thoi va lién quan dén
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nhau. Hoat dong cua vi khuan Nitrosomonas
dong vai trd rat quan trong trong cong nghé
SNAP, ching c6 vai tro tich liily nguon Nitrite
dé cung cép co chit cho vi khuin Anammox
hoat dong hoan tit ca qua trinh. Khi hiéu suat
tao Nitrite ctia vi khudn Nitrosomonas cao thi
hiéu sut xir Iy Nito ctia ca qua trinh s& cao.
3. Su thay d6i N - NO, theo thoi gian

Nhin chung, xu huéng thay doi ctia Nitrate
& c4 hai qué trinh van hanh bang gia thé xo dura
va nhya V = Qxt tong hop déu theo xu hudng
dau vao thap, ting 1én sau xtr 1y. Khi sir dung
gi4 thé xo dira, ndong do Nitrate dau vao dao
dong trong khoang tr 0 — 2,8mg/l va tang 1én
sau xur 1y. Pau ra dao dong trong khoang 11,2
— 22,7mg/l. Khi thay bang gia thé nhya tong
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Hinh 3. Sw thay déi N-NO; theo thoi gian
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hop thi ndng d6 Nitrate dau ra dao dong trong
khoang 11,5 — 22,6mg/l. Nong do dau ra cua
Nitrate cao hon nhiéu so véi Nitrite.

Nguyén nhan luong Nitrate dau ra ting lén
¢6 thé 1a do luwong Nitrite hinh thanh tir quéa
trinh oxy hoa Ammonium tiép tuc bi oxy hoa
thanh Nitrate nho cac nhém vi sinh khac hinh
thanh trong ngan phan tng. Trong sb cac nhom
vi sinh méi xuat hién c6 thé c6 nhém vi sinh
hiéu khi di dudng Nitrobacter. Trong diéu kién
suc khi, nude thai dau vao c6 Carbon hitu co
(COD) la moi truong rat thuan loi cho nhom vi
sinh nay phat trién. Mic khac vi khuan oxy hoa
Ammonium-Nitrosomonas ¢6 thé khong lan at

hoan toan vi khudn oxy hoa Nitrate-Nitrobacter.
Chinh vi vdy, ¢6 thé nhom vi sinh hidu khi di
dudng nay da hinh thanh va canh tranh véi hoat
dong cua vi khuén Nitrosomonas. Thém vao do,
mot lugng Nito mat di co thé ton tai & dang sinh
khdi vi sinh hinh thanh va ciing c6 thé dudi dang
khi Nito do vi khudn Anammox sinh ra.
4. Hiéu suét xir Iy

Hinh 4 biéu dién su thay d6i cia Ammonium
theo thoi gian van hanh va hi¢u suét xir ly dat
dugc cua ca qua trinh. Ammonium la chi tiéu
dugc quan tAm nhét trong qua trinh van hanh vi
day 1a thanh phan Nito chu yéu c6 trong nuéc
thai CBTS, 1a déi twong quan tim xir 1y.
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Hinh 4. Hiéu suit xir ly

Qua hai giai doan van hanh véi hai loai gia
thé khac nhau, két qua dat duoc cho thay hiéu
sudt xtr 1y Nito ciia hai nhom vi sinh vat st
dung & gia thé xo dira cao hon va 6n dinh hon
han gi4 thé soi nhya tong hop.

6] giai doan 1, gi4 thé xo dira c6 khoi lugng
rleng thip, bé mat bam dinh va do xo cao, it
gdy tic ngh&n dong chay, tao diéu kién tiép Xuce
giita nudc thai voi vi sinh, ngan can sy ngin
dong hay vung chay chét xay ra trong ngin
phan ung. Hiéu suat xtr ly ddi voi gia thé xo
dira 1a 67,1 — 96,7%. Hiéu suat cao nhét 1a
96,7% tai tai trong 0,075kgN-NH, /m’/ngay
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vao ngay thu 19 cua mo hinh xt ly (twong Gng
voi thoi gian luu nudc 1a t = 1,6 ngay).

O giai doan 2, gia thé 1a soi nhya tong hop
xép 16p ¢b dinh quan quanh mot cdy que nho,
lam cho kha ning tiép xtic giita nudc thai véi
vi sinh han ché hon nén hiéu suat xtr 1y véi
loai gia thé nay thap hon. Hi¢u quat xir Iy trong
khoang 60,7% dén 89%. Gia thé xo dira c6 kha
nang luu gitr bun tdt hon gia thé soi nhya tong
hop. Bun vi sinh luu gilt dugc lau trong ngan
phan tng khong bi tr6i theo nudc ra ngoai.
Chinh vi vy hiéu suat xtr 1y chay gi4 thé xo
dira cao hon gia thé nhya tong hop.
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5. Ty s6 COD/N
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Hinh 5. Méi lién h¢ giira hiéu suit va ty s6 COD/N

Hiéu sudt xtr 1y cao nhat khi chay & ba tai
trong vd&i hai loai gia thé khac nhau 1a 96,7%.
Ty s6 COD/N bién d6i tir 2 t6i 6,7 tlly vao
nong do chat hitu co va nong d6 Amonium dau
vao thay doi.

Ty s6 COD/N thay déi thi hiéu sudt xu ly
cling thay d6i theo theo xu huéng COD/N nho
thi hiéu suét cao va nguoc lai. COD/N = 6.7,
hiéu suat dat 56,48%, COD/N = 6,5 thi hi¢u
sut xur 1y dat 58,16%. Con khi COD/N = 2 thi
hiéu suét xur 1y 1én t6i 96,7%.

Két qua nghién ctru ty s6 COD/N cua cac
tac gia N.Chamchoi, S. Nitrisoravut, and
J.E.Schmidl trong bé UASB cho két qua
nhu sau: Khi ty s6 COD/N = 0,6 thi hi¢u
suat loai N 1a 84%, loai COD la 60%. Khi
ty 16 COD/N = 1,3 thi hiéu suét loai N giam
xubng con 59% va hiéu suat loai COD ting
lén 82%. Diéu nay c6 thé dugc giai thich
trong moi trudng chét hitu co cao thuan loi
cho vi khuan khir N phét trién va canh tranh
v6i vi khuidn Anammox, dé chuyén héa Nitrite
va Nitrate thanh khi Nito [14]

Tai mdt nghién ctru khac cua tac gia Y.Eum
and E.choi trong bé SBR v6i nudc thai chin
nudi heo thi khi ty s6 COD/N cao téi 6 — 7 hi¢u
sudt xtr Iy N ciing kha cao, 1én t6i 95% [20].

IV. KET LUAN

- Sau mo6 hinh xtr ly, ham luong Nito trong
nudc thai ddu vao giam nhiéu, hidu suat xir 1y
1én téi 96,7%. Luong ban dau chu yéu 1a Am-
monium dugc loai bd thong qua con duodng
chuyén hoéa thanh khi Nito, mét luong rat it ton
tai ¢ dang Nitrite va Nitrate. Qua trinh xu ly
tiét kiém nhiéu chi phi van hanh so véi cong
nghé Nitrate — khtr Nitrate truyén thong.

- M6 hinh khéng chi loai hiéu qua ndng do
Amonium ma con xur 1y chét hiru co kha cao,
dén 90%.

- Str dung gia thé xo dira 1am vat liéu bam
mang lai hiéu suit cao hon so véi st dung gia
thé soi nhya tong hop. Piéu nay cé thé giai
thich do xo dira tao bé mit khong gian 16n hon
so v6i soi nhua tong hop hon nita chiing c6 thé
gilt bun tot hon nén vi sinh khong bi rta troi
khoi md hinh. D nhdm bé mit xo dira 16n hon
nén c6 kha nang bam dinh cho vi sinh t6t hon.

- Nudc thai sau xtr Iy dat QCVN 11-2015/
BTNMT, c6t A (Ammonium < 10mg/1).

- Véi nhimg wu diém di duge phén tich va
két qua tir cac thi nghiém cho thy qua trinh két
hop vi khuéan Nitrosomonas va Anammox trong
cting mot thiét bi thich hop dé xir Iy Nito trong
nuée thai c6 nong d6 Ammonium cao.
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