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TOM TAT

Su thay ddi ctia cac nhém vi khuan, vé sb lwong va ching loai, theo nhiét d6 duwgc nghién ciru
song song v&i cac diéu kién héa ly trong qua trinh van hanh thiét bi SBR (Sequencing Batch
Reactor) & quy mé phong thi nghiém x& ly nwéc thai tir nha may san xuét rvou & 3 diéu kién:
27°C (Diéu kién mdi trwdng), 40°C (Diéu kién wa 4m), va 55°C (Diéu kién wa nhiét), tr dé dwa
ra diéu kién t6i wu dé xt ly nwéc thai co6 ndng dé hivu co cao.. Sy thay dbi va méi twong quan
ctia cac nhém vi sinh vat trong thiét bi phan rng dwoc lam sang té nhd ap dung cac ky thuat
cao nhv PCR-DGGE (Polymerase Chain Reaction — Denaturing Gradient Gel Electrophoresis)
va FISH (Fluorescence In-Situ Hybridization), tr dé tim ra méi twong quan gitra cac thdng sb
héa ly v&i sy thay ddi trong cau triic clia cdng ddng vi sinh vat.

ABSTRACT

Patterns of bacterial cluster shift in quantity and diversity with temperature are studied in
parallel with physico-chemical conditions during operation phase of SBR (Sequencing Batch
Reactor) at pilot scale for distillery wastewater treatment at three conditions: 27°C
(Environmental condition), 40°C (Mesophilic condition), and 55°C (Thermophilic condition).
Then an optimal operation and conditions are given to treat high strength organic matter
wastewater. The change and relationship between micro-organism clusters in reactors are
elucidated due to high techniques such as PCR-DGGE (Polymerase Chain Reaction —
Denaturing Gradient Gel Electrophoresis) and FISH (Fluorescence In-Situ Hybridization) as
well as relationship between physico-chemical parameters and microbial communities’
structure shift.

1. Giéi thiéu

Phuong phap nay ddc biét thich hop cho cac loai nudc thai c6 ham lugng hitu co cao

do kha nang phan huy sinh hoc cao, bun tao ra rat thép, d6 6n dinh cao (La Para, 1998). Hon
nira, trong qua trinh phan huy, do ham luong hitu co cao nén ndng luong tich iy cao, khi cac
chit hitu co bi phan hily, ching giai phong nhiéu nhiét nang, gitp giit cho hé¢ thong luon hoat
dong ¢ nhiét 46 cao ma khong can phai gia nhiét tir bén ngoai, tiét kiém niang luong
(Ginnivan, 1981). Vi hoat dong & nhiét d6 cao nén qua trinh nay sé& loai nhiéu vi sinh vat gy
bénh trong nude thai, giup qué trinh van hanh an toan, lai khong giy 6 nhiém moi truong va
anh huong x4u dén sirc khoe con nguoi (La Para, 2000).

Bang 1. Pic diém ciia nuwée thai

Thong sb Gia tri

COD (mg/L) 11,160+1,100
BOD (mg/L) 4,490+450
TKN (mg/L) 250425

Téng P (mg/L) 45

TSS (mg/L) 530450

pH 4.2-4.8




2. Phwong phap thuc hién

Nudc thai duge xir 1y theo tirng mé, qua trinh phan tng, ling, hit nude sau xur 1y duoc thuc
hién trong ciing mot thiét bi (SBR) (Metcalf and Eddy, 2004). Céc thiét bi van hanh & 27, 40,
va 55°C song song va kéo dai trong 3 thang. Mau duoc 14y dinh ky 2 1an mot thang vao ngay
1-3 va 14-16.
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1-Thung chira nudc thai; 2-May nén khi; 3-Bom cép; 4-SBR; 5-Thiét bi gia nhiét;
6-Bom hut; 7-Thung chira nudc sau xu 1y
Hinh 2. So' db b tri h¢ thong thiét bi SBR
Mot chu ky van hanh thiét bi SBR dién ra trong 8h, trong dé:

¢ 5% Nap nudc thai vao thiét bi phan tng;
4 5h30”: Cung cap 6xy dé phan tng;

¢ 2h: Lang trong;

¢ 257 Thoi gian rat nude sau xu 1y ra;



Bang 2. Céac thong s6 van hanh hé théng

Cic thong s6 hoat dong Gia tri
Chu trinh hoat dong (h) 8

Thoi gian Iuu nude thai (HRT), h 1.67

Thoi gian luu bun (SRT), ngay 10

Tai luong OLR; (kg COD/m°.d) 9.72

Tai luong OLR, (kg BOD/m?*.d) 3.91

pH 7.0-8.5
MLSS (mg/L) 7,000-9,000
DO (mg/L) 2-6

BOD: N: P 100:5.5: 1
BOD: COD 0.40

Mau dugc dem di phan tich cac chi tiéu hoa 1y, ddng thoi ciing phan tich vé cau tric vi
sinh vat. Ky thuat FISH str dung 10 dau do (Probe) dua trén doan gene 16S rRNA Targeted
Oligonucleotide.

Bing 3. Cac diu do dwoc sir dung trong nghién ciru

Pau do Doan gene: (5’-3°) Nhém vi khuin dic trung
EUB338 GCT GCC TCC CGT AGG AGT Hau hét cac vi khuan
ALF1b CGT TCG CTC TGA GCC AG a-proteobacteria
BET42a GCCTTCCCACTTCGTTT f3-proteobacteria
GAM42a GCCTTCCCACATCGTTT y-proteobacteria
CF319a TGG TCC GTG TCT CAGTAC Cytophaga-Flavobacterium gr.
HGC69a TAT AGT TAC CAC CGC CGT Nhom vi khuan gram duong c6 ty
1€ GC cao (Actinobacteria)
NIT3 CCT GTG CTC CAT GCT CCG Nitrobacter spp.
NSO1225 CGC CATTGT ATT ACG TGT GA Nitrosomonas sp.
NTSPA662 GGA ATT CCG CGC TCC TCT Genus Nitrospira
LGC353b GCGGAAGATTCCCTACTGC Nhoém vi khuan gram duong c6 ty

1¢ GC thap (Bacillus)

3. Két qua, thio luin, két luin
Qué trinh phan tich dong luc ctia qua trinh san xuat EPS (Polysccharide va Protein)
trong cac diéu kién nhiét d6 khac nhau d dan dén cac két qua: Luong tong EPS, tong EPS
protein, EPS protein hoa tan va tong EPS hoa tan dugc tiét ra & 55°C 16n hon so véi ¢ 40°C va
27°C. Qua trinh lang, tirc 1a tach loai nudc-bun, cang kém khi ham lugng EPS hoa tan cao, tirc
1a cang kho khan hon khi nhiét d6 cang cao. O 55°C, tuy kha niang phan huy sinh hoc cao,
nhung kha ning tach bun-nudc kém nén chit luong nudc dau ra kém khi SBR & diéu kién wa
nhiét c6 cing thoi gian lang véi cac diéu kién khac. Thanh phan protein ctia EPS lu6n 16n hon
thanh phan polysaccharide trong moi diéu kién. Va ty 1¢ protein/polysaccharide trong EPS hoa
tan 16n hon trong EPS bao. Trong nhdm S-Proteobacteria, loai Alcaligenaceae dugc xem la
san xuét ra nhiéu EPS nhat.

Tir cac phan tich dung k¥ thuat FISH, cau tric ciia cong ddng vi khuan dugc 1am sang
to nhu sau: Céc loai (proteobacteria) chiém da so trong cidc mau phan tich, trong do, f-
Proteobacteria chiém da s6 & 55°C, a-Proteobacteria (dai dién boi cac nhom vi khuan gram



duong c6 ham lugng GC cao), vi khudn gram dwong cé ham hrong GC thap, Nitrospira chiém
vu thé & 40°C, y-Proteobacteria (dai dién boi nhdm Cytophaga-Flavobacteria) chiém wu thé &
27°C. Tuy nhién, téng sé lwong vi khudn & 55°C it hon so véi 2 diéu kién con lai. Cac két qua
phan tich hoa 1y cho thiy a-, -, y-Proteobacteria trong moi diéu kién déu phat trién tot hon
v6i su can bang dinh dudng (BOD:N:P = 100:5:1). Qua su bién thién ctia BOD va céc vi sinh
vat, su phat trién ctia cac nhom o-, -, y-Proteobacteria, vi khudn gram dwong cé ham lrong
GC thdp ty 1& v6i ham lugng BOD, diéu nay ching t6 cic nhom nay dong vai trd chinh trong
qua trinh lam giam BOD cua nudc thai. Tuong tu, nhém Cytophaga-Flavobacteria dong vai
tro chinh trong viéc lam giam COD. Trong diéu kién wa nhiét, quan sat trén kinh hién vi cho
thdy cac vi khuan hinh soi chiém uu thé, diéu nay co thé giai thich kha nang ling kém, do céc
vi khuan nay xudt hién nhiéu s& gdy ra hién tugng bulking — gay x6p khéi bun va lam cho khéi
luong riéng ctia bun thap di, kho ling;

Két qua phan tich PCR-DGGE cho thay su thay d6i rong vé ciu tric cong dong vi sinh
vat trong SBR 55°C cho két qua hiéu qua xir Iy BOD va COD thép Khi nhiét d0 cang tang, su
da dang vi sinh vét cang giam, ngoai ra khl nhiét do cang cao, sy 6n dinh trong hoat dong cua
hé théng cang dién ra 1au hon, nghia 13 ciu tric vi s1nh vét phai mat nhiéu thoi gian méi 6n
dinh. Tuy nhom «a-Proteobacteria khong chiém da s ¢ 55°C, nhung loai Asaia Siamensis lai
phat trién manh trong diéu kién ua nhiét.

4. Dé nghi

- Hiéu rd hon vé co ché san xuat EPS cua vi sinh vat, tir 46 khéng ché tot hon ham luong
EPS d tao nén cac hat dong tu d& lang hon, dong thoi tranh hién tugng kho tach nude khoi
bun;

- Nghién ctru sau hon vé cac loai vi khuan wa nhiét nhu méi truong hda Iy wa thich, dinh
dudng, ty s6 BOD:N:P... dé nang cao hiéu suét qua trinh trao ddi chét, ting hiéu qua xur 1y
cac chét hiru co trong diéu kién nhiét do cao;

- Céy tryc tiép céc vi sinh wva nhiét vao méi truong xir Iy dé qua trinh nhanh chéng dat trang
thai on dinh, rat ngan thoi gian xir 1.
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