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NGHIEN CUU LAM GIAU ANAMMOX (ANAEROBIC AMMONIUM OXIDATION)
TU BUN CUA HE THONG XU LY NUOC THAI SAN XUAT NUOC TUONG

ThS. Ping Viin Dién
Trwong Pai hoc Cong nghiép Thyc pham TP.HCM
TOM TAT
Nghién ciru nay khao sat thanh phan va tinh chat caa vi khuan Anammox c6 trong bun thai duoc lay tir
bé ling ciia h¢ théng xir 1i nude thai nha méay ché bién nudc tuong. Hé thong dwoc van hanh bang nudc thai
chan nudi heo, diéu chinh nong d6 ciia N-NH, va N-NO, tir 50 mg/l dén 200 mg/1. Khi dwgc sinh ra trong suét
qua trinh van hanh. Khi hiéu suat tiéu thu ammonium trén 75%, kém theo cac dau hiéu nhan biét phan tng
Anammox, tién hanh thu mau khi va goi di phan tich. Tir nhitng két qua, dau hiéu dic trung ciia phan @ng
Anammox trong subt qua trinh van hanh md hinh, x4c dinh duoc sy hién dién cua vi khuan Anammox trong ban
cua hé thong xtr 1i nudc thai nude tuong qua qué trinh 1am giau bang nudc thai nudi heo.
Tw khda: Anammox, ammonium, nitrate
ABSTRACT

This study investigates contents and characteristics of Anammox bacteria existing the sludge taken from
clarifier of wastewater treatment plant of soy sauce producing factory. The model was operated with swine
wastewater, being adjusted concentration of N-NH,; and N-NO, from 50 mg/l to 200 mg/l. Volume of gas
producted during operation time. Once ammonium consumption efficiency is over than 75%, together with
recognition signs of Anammox reaction, produced gas sample was collected and sent to laboratory for analysis.
From the results, feature symbols of the Anammox reaction during the operation time of the model, the presence
of Anammaox bacteria was identified in the sludge of wastewater treatment plant, which was enriched with swine
wastewater.
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1. PAT VAN BE

CAc trang trai chin nudi heo hang nim tiéu thu mot lwong nudc rat 16n ding cho vé
sinh. Tir d6 thai ra mot lugng nudc thai rat I6n ¢d nong d6 amoni khé cao. Viéc xa bo nudc
thai chira amoni chua dugc Xu 1y vao moi trueong 1a mot trong nhitng nguyén nhan chinh gay
nén hién tuong pha dudng héa ngudn nude, dan dén 6 nhidm va mat can bang sinh théi. Vi
vay, viéc nghién ctu ung dung céc qua trinh khir amoni trong cac loai nudc thai giau Nito
mang mot y nghia thuc tién cao.

Vé mit (g dung, trong tinh hinh xt 1i nudc thai bac hai bang sinh hoc dang phat trién
manh & Viét Nam, nhu cau xu Ii bac cao (loai Nito, Photpho) s& 13 budc ké tiép tat yéu. Hon
nira, & Viét Nam, c6 nhiéu loai nuéc thai thich hop cho viéc 4p dung Anammox va cac cong
nghé trén co s& Anammox (tic 1 c6 ham lwong Nito cao va Cacbon hiru co thip) nhu nuéc
ri réc, nudc tach tir bun caa bé biogas, nudce thai ché bién thity san. Nhu cau thyc té d6 da tac
dong tich cuc dén viéc nghién cau, ap dung cia Anammox va cac ¢ong nghé lién quan dé xir
1y nude ¢6 ham luwgng amoni cao.

Su phét hién ra phan tng Anammox gitra thap nién 1990 m¢ ra nhirng huéng tng dung
trién vong cho cong nghé xir 1i Nito noi riéng, xtr 1i nude thai néi chung. So véi cong nghé xir
Ii truyén théng Nitrat hoa - khir nitrat, cong nghé Anammox |a qué trinh hoan toan tu dudng,
cho phép tiét kiém chi phi xt If va t6 ra thich hop véi mot sb loai nudc thai c6 ham lwong
Nito cao, cacbon hiru co thap.
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O Viét Nam d3 c6 nhiéu nghién ciru lién quan dén Anammox. Lé Coéng Nhat Phuong
va cong su (2006) da “Nghién ciru tng dung nhdm vi khuan Anammox trong xir li nudc thai
c6 nong d6 ammonium cao”. Hiéu suit loai ammonium dat trén 90% sau giai doan xu Ii ki
khi [1]. Ngoai ra, Nguyén Puc Canh va cong sy (2002) “Nghién cau tng dung Cong Nghé
Sinh Hoc hiéu khi va thiéu khi xur 1i amoni trong nuéc thai nudi heo cong nghiép” [2]. Luan
van thac si cia Nguyén Xuan Hoan (2005) va L& Thi Thu tdm (2006) nghién cau vé
Anammox dé xtr i nuéc ri rac va nuéc thai thay san [3] do PGS.TSKH Ngd Ké Suong
huéng dan, hai dé tai trén thudc dé tai “Nghién ctu tng dung nhém vi khuin Anammox
trong xur li nudc thai 6 nong dd amoni cao” do Lé Cong Nhat Phuong lam cha nhiém. Cong
bé chinh thuc trén tap chi Khoa Hoc, s6 5/2008 do L& Cong Nhat Phuong va Tran Hiéu Nhué
thuc hién “Nghién ciru lam giau va dinh danh nhdm vi khuan Anammox” tir nudc thai chin
nuoi heo [4].

Nghién ciu nay khao sat thanh phan va tinh chat caa vi khuan Anammox c6 trong bun
duoc ldy tir bé ling cua hé thng xtr 1i nude thai nha may ché bién nude twrong. Nghién ctu
diéu kién moi truong thich hop dé vi khuan Anammox trong bin phat trién tét. Quan sét dién
bién caa bun, phan tich céc chi tiéu SS, VSS cua bun; ghi nhan thé tich khi sinh ra trong sudt
qua trinh van hanh mé hinh thi nghiém. Phan tich thanh phan khi sinh ra khi hiéu suat dat trén
75%.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat ligu

Bun: Bun duoc ldy tir bé ty phan - hé thong xir 1i nudc thai nude twong tai Cong ty
nudc chim Chin-su - Khu cdng nghiép Tan Binh. Pic diém cta bun c6 mau den, hat bun rat
min véi néng d6 SS=11,6 g/lit. Bun goc dung dé lam giau sinh khdi nhém vi khuan
Anammox.

M@éi trwong lam giau Anammox: Moi truong tu nhién duge dung la moéi trudng nudc
thai chan nudi heo sau bé UASB cua Xi nghiép lon giong Pong A — Di An — Binh Duong,
dic diém cua nudce thai nudi heo (nudc rira chudng heo) cd ndong dd amoni dao dong tir 200-
800 mg/l, COD tur 1800-3200, BOD tir 1000-1800, pH = 6,8-8,5.

2.2. Phuwong phap nghién ciru

M6 hinh thi nghiém

Cot UASB lam bang nhwa PVC mau xam, hinh try, ¢ chiéu cao 1m, dudng kinh 0,116
m, thé tich hitu ich 10 lit. Van toc dang nude: 0,042 m/gid. Luu lwong: 10 lit/ngay.

Van hanh mé hinh: M6 hinh dugc van hanh tai Vién Sinh Hoc Nhiét Bgi — Phuong
Linh Trung — Quan Thu Bac — TP. H3 Chi Minh. Thé tich bun cén dua vao mdi cot thoi diém
ban dau 1a: 2.9 1it twong (ng véi 33% thé tich cot thi nghiém.

Thi nghiém lam giau vi khuan Anammox: sau khi lam sach ban va tao thich nghi,
bun dugc dua vao cot UASB, dung bom dinh luong c6 luu lugng 10 lit/ngay dua mdi truong
nudc thai chin nudi heo vao cot tir dudi 1én di qua 16p bin. Qua trinh Anammox dién ra khi
nudc thai tiép xdc vai 16p ban. Thoi gian van hanh 1a 160 ngay.

Pic diém nwéc thai thir nghiém: tién hanh pha lodng (Voi nude may) dé co dugc
nong d6 cia N-NH, va N-NO, ting dan tir 50 dén 200 mg/l theo ti & (1:1). Thi nghiém duoc
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tién hanh & néng do thap, sau khi on dinh, tiép tuc chay ¢ ndng d6 tiép theo. pH cua nudc thai
dau vao dugc kiém soat & mac 840,2.

3. KET QUA VA THAO LUAN
3.1. Két qua

Sau khi phan tich ndng do N-NH,; va N-NO, cé trong nudce thai, tién hanh pha lodng
(v&i nudc may) dé co dugc ndng do N-NH4 va N-NO, dau vao la 50; 100; 150; 200 mg/l theo
ti 1& (1:1). Trong sudt qua trinh van hanh, ca 4 giai doan dién ra phan ang, ngoai su tiéu thu
ddng thoi N-NH4 va N-NO,, con ¢d su tao thanh mot luong nhd N-NOs, ham luong COD dau
ra giam.

Bdng 1: Téng hep hiéu sudt thi nghiém

Giai  Thoi gian van Nongdd  Nongddo  Hiéusuat  Hiéu suat
g : N-NH,4 N-NO, loai amoni  loai nitrit

doan  hanh (ngay)

(mg/l) (mg/l) (%) (%)
1 60 50 50 17,54 21,62
2 40 100 100 33.50 43.94
3 130 150 150 52,55 65,69
4 30 200 200 80,08 83,07

3.2. Thao luan
Sau 160 ngay thich nghi, tich iy va lam giau trong moi truong nudc thai nudi heo tu
bun bé phan giai cua hé thdng xir 1y nudc thai nudce twong, nhém vi khuan Anammox da xuat
hién va phat trién tét. Khi hiéu suat caa qua trinh thi nghiém dat trén 75%, kém theo céc dau
hiéu nhan biét phan wng Anammox, tién hanh thu mau khi va goi di phan tich.
Bdng 2: Két qud phan tich mdu khi

Khi Ponvi Két qua Phwong phap
GC-Supe;co chromatography
Nitrogen % 99,84 product, p. 767,1995-Alltech,

chromatography catalog 350, p.24.
(Két qud phan tich tgi Trung Tam Phan Tich Dich Vu Thi nghiém TP.HCM)
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Hinh 1. Hiéu suat tiéu thu N-NH,va N-NO, trong suét qué trinh van hanh
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Hinh 2. Sw giagm N-NH, va higu sudt cia qué trinh 1am giau vi khudn
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Hinh 4. Sw thay déi mau sdc ciia bun trong qué trinh 1am giau vi khugn Anammox

Cac dau hiéu nhan biét co ché phan tng Anammox: mét luong nho N-NOs sinh ra
trong quéa trinh phan tng. Pac biét su chuyén mau caa bun trong méi trudng nudc thai nudi
heo ciing xay ra rat nhanh, bun c6 mau nau do khi phat trién tét.

4. KET LUAN
Tir mot s6 két qua nghién ciu trén mé hinh phong thi nghiém c6 thé rt ra:

Bun Iy tir bé ty phan trong hé thong xu 1i nuéc thai nudce tuong, sau qua trinh 1am giau
trong moi truong nudc thai chan nuoi heo, da tich luy dugc vi khuan Anammox vai mau nau
do dac trung.

Nghién ciu 1am giau Anammox trén md hinh thyc nghiém cho thay vi khuan Anammox
c6 trong bun nudc thai nude twong thich nghi tot véi ndng d6 amoni trong khoang tir 50 —
200mg/Il. Hiéu suét tiéu thy amoni trong nudc thai chin nudi heo cho thay: nong do N-NH,
ciing dao ddng tir 50 — 200 mg/l ¢6 hiéu suit tiéu thy dat trén 80% kém theo cac diu hiéu
nhan biét co ché phan tng cua vi khuan Anammox.
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Két qua phan tich mau khi khi hiéu suat st dung amoni trong nudc thai chin nuéi heo
trén 75% la: 99,26% va 99,86%.

V6i cac két qua hiéu suat dat duoc thi nudc thai dau ra c6 thé ap dung qué trinh
Anammox vao céng nghé xtr ly nudc thai nudi heo nodi riéng va nudc thai giau amoni noi
chung.
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