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NGHIEN CUU UNG DUNG CONG NGHE VI SINH
PE XU LY NUOC THAI NHIEM MAN

k*khkkhkkkkhkkkhkkhkkkhkkhkkhkhkkhkkikkikkikikkikikkikkikikikx

. TONG QUAN TINH HINH NGHIEN CUU TRONG VA NGOAI
NUOC:

Nuéc thai nhiém min hay nuéc thai co @6 man cao (saline wastewater hay
high salinity wastewater) gom nhiéu loai hinh: nuéc thai sinh hoat, chan nu6i
hay san xuat, dich vu.

v' Nudc thai sinh hoat va chan nudi: Trén nhiéu dao hay ving ven bién, do
thiéu nudc ngot, nude bién thudng xuyén dugc sit dung cho cac nhu cau vé sinh,
bao gém rda thuc phém, v¢ sinh giét mo, chuéng trai chan nuoi, rida nha vé
sinh... Két qua 13 dong chét thai hitu co bi hoa véi nudce bién, tré thanh mot
dong chét thai sinh hoat hodc chin nuéi nhiém man cao do, ngoai cac chi s6 dic
trung COD, tong N, tong P cao, con ¢6 ham luong NaCl cé thé 1én t6i 20 — 30g/1,
khac han vdi cac dong chét thai trén bo hay trén cac dao c6 ngudn nudc ngot
phong phd.

v' Nudc thai cong nghiép nhiém min thuong sinh ra tir cic nha may ché
bién hai san, mudi hay san xuit do hop rau qua, thudc da va san xuit hoa chat.
Pic biét 1a cac nha may ché bién hai san ndm gan bién ¢ ving thiéu nudc ngot
thuong str dung nudce bién cho nhiéu cong doan nhu rd dong hay rira nguyén liéu
thd.. Nudc thai sinh ra tir cdc cong doan nay bén canh cac chi s6 6 nhiém dic
thi, con c6 d6 min cao gan nhu nude bién: tir 10 — 30 g/l NaCl (Lefebvre, 2006).

Nudc thai sinh hoat ¢ thanh phan kha phac tap, dao dong phu thudc vao
nhiéu yéu t6: mac séng, khéi lugng nude cap sir dung hang ngay, hé théng thu
gom...co cac dic rung co ban nhu sau:

Bang: Pac trung ctia nwoc thai sinh hoat

Cuong do
Chat & nhiém Pon vi
Yéu Tr\ung Manh
binh :

1. Chat ran tong cong (TS). | mgl/l 350 720 1200
= Hoatan (TDS). mg/I 250 500 850
= Lo lung (SS).

. I 1 22
2. Chét rén ling duc. mg/ 00 0 330




3. BOD;s™ . mg/l 5 10 20
4. Tong céc-bon hitu co mg/l 110 220 400
5. COD. mg/I 80 160 290
6. Ni to - tong (tinh theo mg/l 250 500 1000
N mg/I 20 40 85
o, | | e | s |
= Nitrit. mg/l 12 25 50
7. Phé'i\I pl):sttléng (tinh theo Mg/l 0 0 0
P). mg/| 0 0 0
* Hftu co. mg/I 4 8 15
= Voco mg/l 1 3 5
mg/I 3 5 10
8. Téng Coliform. No/100 ml | 10°-10" | 10’-10° | 10’-10°
9. Cac bon hitu co bay hoi. ug/l <100 100-400 >400

Nguén: Wastewater Engineering. Treatment, Disposal, Reuse. Mc GRAW-HILL International
Edition. Third Edition. 1991

Nudc thai sinh hoat nhiém min 1a nudc thai co cac dic trung dién hinh cua
nudc thai sinh hoat: BODs dao d@ong tir 100 - 200 mg/l; COD 200 - 400mg/I;
TKN: 60 -120 mg/l ; NH4-N: 15 — 30 mg/l... va d0 man tinh theo NaCl dao dong
tur 3000 — 30000 mg/I, tuy thudc vao lugng nudc sur dung va ty 1€ nudc man dung
dé vé sinh. Tuong tu, nudc thai chan nudi (truong hop nudi heo) nhiém man co
COD dao d@ong tur 5000 -10000 mg/l, TKN 400 — 600 mg/l va NH4-N 150 - 300
mg/l, véi @6 man tinh theo NaCl dao dong tir 3000 — 30000 mg/I, tuy thudc vao
lurong nudce vé sinh va ty 1é nudc mian duoc st dung.

Trong mdi trudng nudc man, cac vi sinh vat (VSV) mat hoat tinh vi qué
trinh plasmolysis xay ra véi sy ¢6 mat cia mudi an, nghia 13 hién tuong co hep
cta chat nguyén sinh céch xa véach té bao cua vi khuan do mat nuéc dudi tac
dung cua &p suat tham thau, dan dén nhiing khoang trong gitra cac té bao va
mang té bao. Piéu nay tac dong xau dén kha ning sinh truong cua cac VSV. Vi
thé, cac hé thong xir ly sinh hoc truyén thong thuong khong hiéu qua trong viéc
loai bo céc chat 6 nhiém hitu co trong méi trudng nudc min (Lefebvre, 2006)
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% Tinh hinh nghién citu trén thé giéi:

C6 nhitng loai vi sinh vat can mubi 4n dé tang truong duoc goi la cac VSV
halophilic. Nong do mudi noi bao cua cac VSV halophilic (ra mudi) va chiu
mubi (halotolerant) thudng thap va ching duy tri mot can bang tham thau gitra
dich bao (cytoplasm) cua ching véi méi trudng bén ngoai bing cach tich liy ¢
ham lugng cao cic chit tan tham thau hitu co khac nhau. Do d6, viéc st dung
cac VSV chiu muéi trong céc hé thdng xir 1y sinh hoc ¢6 thé 1a giai phép loai bo
COD trong nudc thai nhiém man (Kapdan, 2007).

Phan I6n céac nghién cau xi 1y nudc thai nhiém man bang phuong phap sinh
hoc di ap dung ciac VSV ua min va cac ky thuat hiéu khi. Dincer va Kargi
(2001) d3 nghién ctru loai bo COD trong nudc thai nhiém min bang hé thng dia
sinh hoc quay (rotating biological discs) véi sinh khdi bun hoat tinh ¢4 bo sung
dong vi khuan chiu man halobacterium halobium. C4c tac gia ciing nghién ctu
qua trinh nitro hoa va phi nitro héa ciing nhu loai bé dinh dudng trong nudc thai
nhiém man véi cac ki thuat khac nhau.

Xir Iy nuée thai nhidm man bang phuwong phap ky khi 13 mot tiép can méi
can duoc nghién cau chi tiét. Cac nghién ctru da duoc tién hanh véi cac diéu
Kién moi truong va cac cau hinh qué trinh sinh hoc khac nhau véi sinh khéi ky
khi duoc thich nghi. Tuy nhién hién nay c6 nhiéu chung VSV ky khi uva man da
dugc phan lap nhu Haloanaerobacter chitinovorans, Haloanaerobium
congolense, Haloanaerobium lacusrosei, Haloanaerobium praevalens,
Haloanaerobium alkaliphilum, trong d¢6 Haloanaerobium praevalens duoc ghi
nhan c6 kha nang loai carbon cao (Dincer va Kargi, 2001))

Kapdan va cong tac vién di st dung thiét bi dang UAPB (Upflow
Anaerobic Packed Bed) dé xir Iy nudc thai nhiém man nhan tao véi COD dao
dong tir 1900 — 6300 mg/l, ham luong mubdi dao dong tir 0 — 5% , va thoi gian
luu thuy lec (HRT) tor 11 — 30h, véi chung cha dao la Haloanaerobium
lacusrosei. V&i COD ban dau 1900 mg/l va HRT 19h va ham lwong mubi 3%,
hiéu qua loai COD dat t6i 94%. Véi COD dau vao 3400 mg/l va do man 3%,
tang HRT tir 11h 1én 30 h dan dén tang hiéu qua loai COD tir 60 — 84%. Khong
ghi nhan dugc hiéu tng tc ché co chat. Uc ché phan huy hiru co quan sat dugc
bat dau tir @6 man 3% tro di. M6 hinh Stover — Kincannon duoc str dung dé xac
dinh céc hé s dong hoc. Hang sd gia tri bdo hoa Kb = 5.3 g/l.ngay, Hang sé téc
d6 phan huay cuc dai umax= 7.05 g/L.ngay (I.K.Kapdan, B.Erten, 2007)

Nudc thai nhidm dau cua tau bién, chu yéu tir cac budng dong co (bilge
waters) va tir cong doan rira cac ting chira dau 1a loai nudc thai rat 6 nhiém va
khé xt ly vi ching chira cac chat khé phan huay va doc hai d6i véi méi truong
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ddng thoi nhidm mian téi mic 25000 mg/l. Do d6 cong nghé sinh hoc dugc quan
tam &p dung nham xu 1y trudce hét 1a nudc thai vé sinh tau dau. Dac biét, cong
nghé tai sinh sinh hoc d6i véi than hoat tinh hat (GAC) di bdo hoa cac hop chat
chtra trong nuéc thai can dau duoc thai bo va Thiét bi loc mang sinh hoc
(Biofilm Membrane Bioreactor — BF MBR d3 dugc nghién cau. Két qua cho
thay viéc sir dung cac VSV thich nghi v6i nudc min c6 kha ning phan huy céc
chat & nhiém Ia rat kha thi (Mancini G etal, 2012)

Mot loai vi khuan chiu min - Staphylococcus xylosus ciing da dugc sir dung
lam vi khuan mdi ( inoculum) cho thiét bi hitu co dang mé phan hiy nudc thai
nhiém man nhan tao trong diéu kién hiéu khi vai ba dang sinh khéi: bun sinh
hoc, hdn hop  Staphylococcus véi bun sinh hoc; va S. xylosus thuan ching véi
cac mac nhiém man lan luot 12 5, 10 va 15 g NaCl/L. Két qua nghién cau cho
thay:

— Hon hop Staphylococcus thuan ching véi bun sinh hoc cho phép loai bo
92.59% COD véi ndng ¢6 mudi 5g/L NaCl va thoi gian luu thay luc HRT
la 24h.

— Vi S. Xylosus thuan chuang, hiéu qua loai bo COD dat 86.36% Vvéi nong
d6 muoi 10g/1 NaCl va dat 72.57% véi nong d6 mudi 15g/1 NaCl khi thoi
gian luu thuy luc HRT dat 24h.

— Thoi gian luu thiy lyc HRT ting 1én 48h khong c6 hiéu tmg gi dang ké
dén hiéu qua phan hay hiru co, vi vay HRT = 24h thich hop ké ca véi
nong dd mudi cao nhat (15g/1)

Bén canh céc vi khuan chiu man, cac chang ndm men da thich nghi véi
nong do man twong doi cao ciing 1a mot nguon vi sinh vat cé kha nang xu ly
nudc thai nhiém man mot cach hiéu qua.

Mét s6 nghién ciru méi cho thay sir dung cac chung ndm men chiu man la
mét hudng nghién ciu rat cé trién vong. Tuy cac chung nim men ndi chung c6
hang s tang truong dac thl cuc dai — umax (maximum specific grow rate) tai
nong do mudi 20g/I thap hon so vai vi khuan, nhung khi ndng ¢6 mudi tang 1én
dén >30g/1, hang so tang truong dac thd cua nAm men khong bi suy giam, trong
khi dai lwong ndy & cac vi khuan suy giam rat manh. Ngoai ra cac ching nam
men chiju man c6 thé hoat dong trong mot khoang gia tri pH rong hon so véi cac
vi khuan va cd kha ning loai COD hiéu qua nhét trong khoang pH: 5,0-5,5. Két
qua van hanh so sanh 2 thiét bi sinh hoc sir dung mang loc véi nim men
(YMBR-Yeast Membrane Bioreactor) va vi khuan (BMBR-Bacterial Membrane
Bioreactor) trong diéu kién COD thap: 1000mg/I va ndng d6 mudi cao 32g/I
NaCl cho thy hiéu qua loai COD dat t&i 90% véi HRT 5h. Trong ciing diéu
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kién, YMBR c6 thé hoat dong vai ap luc xuyén mang 10 1an thap hon va it gay
tat nghén mang hon so véi BMBR (Dan N.P.,2003).

Mét s6 nghién ciru véi mot vai loai hinh nuée thai dac thu khac, chang han
nudc thai thude da (Lefebre, 2005), nude thai sdc rira tau dau (Mancini, 2012),
nuéc thai ché bién hai san (Vidal, 1997, Mosquera-Corral, 2001) nuéc thai ché
bién dau oliu (Vitolo, 1999) ciing di duoc bude dau nghién cau.

+¢ Tinh hinh nghién ctru trong nwéc:

Trong nhimg nim gan day, cac nha khoa hoc trong va ngoai quan doi da
thuc hién mot s6 nghién ctu vé chu dé nay va da phan 1ap, tuyén chon cac ching
vi sinh vat c¢d kha nang phan huy chat hitu co trong diéu kién nudc man, thir hoat
tinh proteinaza, ddng thoi nghién ctu anh huong cua cac diéu kién ngoai canh
nhu nhiét d6, pH ban dau, nong d6 mudi, nong do co chat... dén hoat tinh cua
cac VSV nay. Mot s chung, chang han céc chang VSV ky khi chiu man P21,
chung P3 chung T9 d3 dugc phan loai, bang cach xac dinh va so sanh trinh tu
gen ma hda véi cac chung da duoc cdng bd trén ngan hang gen quéc té (NTT
Thu, 2010 a,b, 2011; BTT Ha, 2010)

Cac nha khoa hoc trong va ngoai quan d6i ciing da c6 nhiéu nd lyc dé thu
gom va xur ly chat thai va nudc thai nhidm man trén mot sé dao néi riéng, ciing
nhu xu 1y nudc thai nhiém man caa mot s6 nha may ché bién hai san, véi cong
nghé xtr 1y nudce thai chu dao 1a st dung ché pham sinh hoc, hoic céc cong nghé
c6 dién nhu bé tu hoai, bun hoat tinh....

Tuy nhién cac cong trinh ndy c6 hiéu qua kha thap, chu yéu do ap dung
cdng nghé chwa phu hop, chang han viéc sir dung ché pham sinh hoc ¢6 han ché
|6n 1a doi hoi thoi gian thich nghi va thuong xuyén phai b sung, thay thé. Hon
nita, cac ché pham vi sinh hinh thanh tir méi trudng nuéc ngot trén bo rat kho
phét trién trong méi trudong nudc min ngoai dao

Cac hé thong xtr Iy nudc thai 4p dung cong nghé c6 dién cling gap khé khan
vi trong mdi trudng nuédc thai cd6 do min cao cac VSV thuong phat trién rat
cham, khong dat dugc mat do sinh khéi trong hé théng di cao dé phan hay hiéu
qua. Cac mé hinh st dung bun hoat tinh cting gap kho khan twong tu. Theo cac
nghién cau quéc té duoc cdng bd, voi d6 man tir 3000 mg/l tro 18n, sinh khéi
hiéu khi bi tac dong rd rét, dan dén hiéu qua phan hay hitu co giam manh.
Nguyén nhan 1a ¢6 man cao c6 thé gay ra ap luc tham thau hoac e ché cac con
duong phan tng trong qué trinh phan hay hiru co



Ngoai ra céc ky thuat truyén théng con doi hoi dién nang dé cap khi, 1a mot
yéu cau rat kho dap ang trén phan 16n cac dao

Trong khi chua c6 cong nghé phl hop, hién nay trén cac dao chat thai/nudc
thai sinh hoat va chan nudi dugc dua thang ra méi truong khéng qua xu ly, dan
dan tich ty, trén mat dat ciing nhu ving nude ven dao, co thé tham xudng tang
nuéc ndng, hoiac gay 6 nhidm cho nudc mua chay tran, din dén suy thoai chat
lwgng ngudn tai nguyén nudc von rat khan hiém trén dao.



II. PHAN TICH XU HUONG NGHIEN CUU XU LY NUOC THAI
NHIEM MAN TREN CO SO SO LIEU SANG CHE QUOC TE

1. Tinh hinh ndp don ding ky sang ché vé xir Iy nwéc thii nhiém min
theo thoi gian:

Theo khao sat tinh hinh ding ky sang ché vé cong nghé xur Iy nudc thai
nhiém man trén CSDL Thomson Innovation, hién nay c6 khoang 300 sang ché
nop don ding ky bao ho vé van dé nay.

Bi¢u do: Tinh hinh ndp don ding ky béio hd
sang cheé theo thoi gian

70

60 55

SM\
50 / &
40

30 26—

20
11 10 /
10 A 6

Tur dau thap nién 90, bat dau c6 sang ché nop don diang ky bao ho vé van dé
nay. Tinh hinh ndp don dang ky sang ché c6 xu hudng tang dan theo thoi gian va
tang manh tir nam 2009 dén nay:

v' Giai doan 1991-2009: trung binh mdi nam cé 5 sang ché ndp don ding

ky bao hd.

v' Giai doan 2010-2015: trung binh mdi nam c6 44 sang ché nop don diang

ky bao hd.

2. Tinh hinh ndp don ding ky sang ché vé xir Iy nwéc thai nhiém min &
cac qudc gia:

Hién nay, sang ché vé céng nghé xur 1y nuéc thai nhiém min dang duoc nop
don ding ky bao ho ¢ 15 québc gia: Trung Québc (CN): 249 SC, Han Quéc (KR):
11SC, My (US): 8 SC, Uc (AU): 6 SC, Nhat (JP): 6SC, Mexico (MX): 3SC,
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Canada (CA): 2 SC, bai Loan (TW): 2SC, Nam Phi (ZA): 2 SC, Anh (GB): 1
SC, An B¢ (IN): 1 SC, Singapore (SG): 1 CS, Brazil (BR): 1 CS, Hong Kéng
(HK): 1SC, Tay Ban Nha (ES): 1 SC.

Ngoai ra, sang ché vé cong nghé xt 1y nudc thai nhidm min con dugc nop
don ding ky bao ho ¢ 2 t6 chuc:

T chic so hitu tri tué thé gigi (WO): 10 sang ché
T chtrc chau Au (EP): 4 sang ché

Biéu d6: Sang ché ndp don ding ky bao hd & cac qudc gia
249
250 -
200 -
150 -
100 -
50 -
1186 6 3 22 2111111
0 i i i i i i i i I-I-I-I-I-I-I
N ud )4 ch > W R o

Sang ché vé cong nghé xtr Iy nudc thai nhiém man dang ky bao ho & cac
quéc gia thudc céc chau luc, cu thé nhu sau:

v Chau A: ¢6 7 quoc gia ( Trung Qudc, Han Quéc, Nhat, Pai Loan,
Singapore, Hong Koéng, An Do)

v' Chau M¥: ¢ 4 qudc gia ( My, Mexico, Brazil, Canada)
v/ Chéu Au: ¢6 2 quéc gia ( Tay Ban Nha, Anh)

v/ Chau Phi: ¢6 1 quéc gia ( Nam Phi)

v" Chau Uc: ¢6 1 qudc gia ( Uc)

3. Tinh hinh ndp don ding ky sang ché vé xir Iy nuéc thai nhiém min
theo bang phan loai sang ché quéc té IPC:
Theo bang phan loai sdng ché qubc té IPC, sang ché vé cong nghé xu Iy
nuéc thai nhiém man tap trung nhiéu vao cac huéng nghién ciru sau:
-11-



v' Huéng nghién ctru tich hop nhiéu phuwong phép trong viée xt 1y nudc
thai nhiém man, luong sang ché chiém 30%. Trong cic phwong phap tich
hop dé xur 1y nudc thai nhidm min, lugng sang ché tap trung nhiéu veé:
phuong phap xur ly nhi¢t, phuong phap hoa hoc, phuong phap dién hoa,
phuong phap sinh hoc, ...

v Huéng nghién ctru g dung vi sinh trong xtr Iy nudc thai nhiém min,
luong sang ché chiém 14%.

v' Hudng nghién ctru khac, luong sang ché chiém 56%. O day, gdbm nhiéu
huéng nghién ctru nhé nhu: nghién cru vé ban chét cua nudc thai nhidm
min; ban chét cta chit gay 6 nhiém; phan 1ap cac chung vi sinh chiu man,

Cac hudng nghién ciru chinh theo bang

phén loai sang ché quoc té IPC ppyong
phap tich
hop nhiéu

Hwéng 0
nghién clru bgoc trong
khéac viec xtr ly

nwoc thai
nhiém man
30%

56%

Phuwong
phap rng
dung vi sinh
trong x& ly
nwéc thai
nhiém man
14%

4.  Tinh hinh ndp don ding ky sang ché & hwéng nghién ciru ing dung
cong nghé sinh hoc trong xir Iy nwéc thai nhiém miin:

Trong cac hudng nghién cau tap trung nhiéu sang ché nop don diang ky bao
ho, huéng nghién ciru tng dung vi sinh trong xir Iy nuéc thai nhiém man c6 sang
ché som nhét vao dau thap nién 90, nhin chung luong séng ché thugc hudng
nghién ctru nay cé xu huéng ting dan theo thoi gian.

Cac huéng nghién ctu xi 1y nuéc thai nhiém min con lai (phuong phéap
nhiét, phuong phap hoa hoc, phuong phap dién hda): c6 sang ché nop don diang
ky bao ho trong khoang thoi gian 10 nim gan day
= Nhu vay, huéng nghién ctru tng dung cong nghé vi sinh trong xur 1y nudc
thai nhiém min co sang ché sém hon cic hudng nghién ctru khac khoang 10 nim
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va hudng nghién ctru nay van tiép tuc duoc quan tdm trong khoang thoi gian gan
day.

Tinh hinh ndp don ding ky sang ché &
huwéng nghién ciru ing dung vi sinh trong xir ly
nuwoéce thai nhiem man theo thoi gian
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Tinh hinh ngp don ding ky sing ché ¢ hwéng nghién ciru iing dung
phuwong phdp xir 1y nhigt, xi Iy hoa hec, xi Iy dién hoa
trong vi¢c xar Iy nwoc thai nhiem mgn theo thei gian
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Sang ché vé ng dung vi sinh trong xir Iy nuéc thai nhidm man dang duoc
nop don ding ky bao ho ¢ 10 qudc gia: Trung Québc, Han Qudc, My, Uc,
Canada, An D9, Mexico, Nam Phi, Nhat Ban va Brazin

Ngoai ra, sang ché vé ung dung vi sinh xt 1y nuéc thai nhiém man con
dugc nop don ding ky bao ho & 2 to chic:

T chic thé gisi (WO): 3 séng ché
T chtrc chau Au (EP): 4 sang ché

Tinh hinh np don ding ky sing ché vé ing dung
vi sinh trong xir ly nwéc thai nhiem mén ¢ cac quoc gia
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Nhin trén d6 thi, c6 thé thay sang ché vé tng dung vi sinh trong xtr 1y nuéc
thai nhidm man duoc ndp don diang ky bao ho chu yéu ¢ Trung Qudc, lugng
sang ché nop don bao ho & qudc gia nay chiém téi 68% trén tong lugng sang ché
vé ung dung vi sinh dé xu Iy nudc thai nhiém man.

Tuy sang ché vé tng dung vi sinh xir Iy nuée thai nhiém man nop don bao
ho cha yéu & Trung Quéc nhung day khong phai 1a qudc gia dau tién c6 sang ché
vé van dé nay, sang ché dau tién duoc ndp don diang ky bao ho & My; con &
Trung Quéc, sang ché ndp don dang ky bao ho trong khoang 10 nam gan day.

Trong nhitng nam thap nién 90, sang ché vé tng dung vi sinh xir 1y nudc
thai nhiém man nop don dang ky bao ho ¢: My. Uc, Nam Phi, Canada va 2 t6
chuc: To chue thé gigi (WO), T6 chirc chau Au (EP).
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Tinh hinh nép don ding ky sang ché vé &ng dung vi sinh
xir Iy nwéc thai nhiém méin trong thap nién 90

1991 | 1992 1993 1994
My Uc My Uc
EP Nam Phi | EP
WO Canada

T ndm 2005 dén nay, khu vuc chau A bit dau c6 sang ché vé ung dung
cong nghé sinh hoc xur 1y nuéc thai nhiém man, sang ché dang ky bao ho ¢ 3
qudc gia: Trung Quédc, Nhat, Han Quéc. Trong d6, Trung Qudc 1a qudc gia lién
tuc c6 sang ché ndp don tir 2005-2015.

Tinh hinh ndp don ding ky sang ché vé wng dung vi sinh
xir Iy nuwéc thai nhiém méin trong giai dean 2005-2015

2005 2006 2007 2008 2009
Trung Trung Trung Trung Trung
Quodc Quodc Quodc Quodc Quodc
Nhat Mexico My
Braxin An Db
Nam Phi
Canada
Uc
EP
2010 2011 2012 2013 2014 2015
Trung Trung Trung Trung Trung Trung
Quoc Quodc Quodc Quodc Quoc Quodc
Mexico | Han Qudc | Han Qudc | Han Quéc | Han Qubc
Uc My M5
WO WO
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I1l. NGHIEN CUU UNG DUNG CONG NGHE VI SINH PE XU LY
NUGC THAI HU'U CO NHIEM MAN_BE TAI NGHIEN CU'U CUA VIEN
NHIET POI MOI TRUONG _ VIEN KH&CN QUAN SU

1.  Muc tiéu caa de tai:

Nudc thai nhiém man 1a mot ddi twong kha da dang va phuc tap, nhung co
dic diém chung 1a c6 ndong d6 mudi cao, doi hoi nhitng cong nghé xtr 1y dac biét,
phU hop véi ddi tuong nay. Trén thé gigi trong khoang 15 nim gan day ciing da
c6 mot sé cong trinh nghién ciu vé cha dé nay, tap trung chi yéu vao cac noi
dung nhu str dung cac vi khuan chju min (halotolerant) va wa man (halophilic),
cling nhu mot s6 chung nAm men véi céc ki thuat hiéu khi két hop voi mang loc,
& quy mo phong thi nghiém. Tuy nhién ky thuat ky khi va nghién cttu quy moé
pilot 1a nhitng van dé con it dugc dé cap. Riéng & Viét Nam, trong khi cac doi
tuong nghién ciu kha rd, va yéu cau rat cap bach, lai chua co cac cong trinh
nghién cau cp bo va cip nha nudc nao vé cdng nghé xt Iy nudce thai nhiém man
duoc thyc hién trong nhitng nam gan day.

Vi thé dé tai nay duoc dé xuat, véi cac muc tiéu sau day:
< Muc tiéu trwéc mit:

Phan lap mot s6 ching vi sinh vat ¢6 san tai Viét Nam ¢6 kha ning loai bo
cac chit hitu co (COD) va dinh dudng (N) ¢é trong nudce thai bi nhiém man, trén
co s d6 xdy dung va thir nghiém mot sé quy trinh ¢éng nghé vi sinh ¢ kha
nang xt Iy nudc thai sinh hoat/chian nuéi/san xuat nhidm man mot cach hiéu qua.

X/

¢ Muc tiéu dai han:

Xay dyng cac quy trinh céng nghé xtr Iy nuéc thai bi nhiém man bao gom
nudc thai sinh hoat/chin nuoi va cac loai hinh nuéc thai cong nghiép nhiém man
dac th (ché bién thay hai san vv...) hiéu qua dé sir dung trén cac hai dao va cac
viing nhiém man, thiéu nudc ngot khac.

Pé dat duoc cac muc tiéu nay can thuc hién mot sé noi dung nghién cau cha
yéu bao gom:

e Phan lap va dinh danh mét sé chang vi sinh vat, bao gdm ca nam men va
vi khuan c6 kha nang phat trién trong mdi truong nudc man.

e Phét trién sinh khéi mat do cao trong mdi truong nudc man bang cac
phuong phap khac nhau nhu thich nghi ting budc; ¢b dinh hoa té bao
(cell immobilization) bang vat liéu hd tro hay cb dinh hoa té bao bang vat
mang.
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e So sanh dic tinh ky thuat cua cac loai sinh khdi mat do cao vé kha ning
phan huy hitu co; loai bo N,P, tinh 6n dinh va cac théng sé dong hoc trong
diéu kién hiéu khi va ky khi.

e Thu nghiém tinh ning phan hiy nuéc thai nhiém man quy md phong thi
nghiém va quy mé pilot.

2. Néi dung nghién ciru khoa hoc ciia dé tai:

N@i dung 1: Tong quan cac nghién ctiu trong va ngoai nudc vé Xt 1y nudc
thai nhiém man bang céng nghé sinh hoc. Diéu tra, khao sat mot sé chang vi sinh
vat (VSV) c6 kha ning phat trién trong méi trudng nudc min va nudc thai nhiém
man & Viét Nam.

1.1.Téng quan cac nghién ciu trong va ngoai nudc vé xir Iy nudc thai
nhiém man bang cong nghé sinh hoc.

1.2. Diéu tra, khao sét, 1ay mau va lya chon so bo mét sé chung vi sinh vat
c6 kha niang phat trién trong méi trudng nudc min va nudc thai nhidm man ¢
Viét Nam.

Noéi dung 2: Phan lap va nudi cady mot sé chang VSV (nim men va Vi
khuan) c6 kha nang phat trién trong méi truong nudc man, nudc thai nhiém man
va khao sat cac dac tinh hinh thai, dong hoc co ban caa chung.

2.1. Nubi cay mot so chung ndm men c6 kha nang phat trién trong moi
trudng nudC Min va nudc thai nhiém man.

2.2. Nudi cay mot s6 chang vi khuan c6 kha ning phat trién trong moi
trudng nudC min va nudc thai nhiém man.

2.3. Phan 1ap mot sé chiung nam men c6 kha niang phat trién trong moi
trudng nudc man va nudc thai nhiém man va khao sat cac dic tinh co ban cua
ching (hinh thai, dong hoc).

2.4. Phan 1ap mot s6 chang vi khuan cd kha nang phat trién trong moi
trudng nudc man va nudc thai nhiém mian va khao sat cac dic tinh co ban cia
chung (hinh thai, dong hoc).

Néi dung 3: Binh danh mét s ching VSV chiu man va ua man.

3.1. Thiét ké primer

3.2. Ly trich DNA

3.3. Nhan doan gen dac hiéu

3.4. Panh dau huynh quang trinh tu dich

3.5. Giai trinh ty gen dich
17-



3.6. Phan tich trinh tu gen va dinh danh ching

Noi dung 4: Phat trién va khao sat tinh nang xu 1y nudc thai nhiém min cua
VSV hiéu khi trong cac thi nghiém mé.

4.1. Phét trién sinh khdi nAm men va vi khuan mat do cao trong moi trudng
nuéc man trong diéu kién hiéu khi bang phuong phéap thich nghi timg budc.

4.2. Phét trién sinh khdi nAm men va vi khuan mat do cao trong mdi trudng
nuéc man trong diéu kién hiéu khi bang phuong phap c¢é dinh héa té bao (cell
immobilization) véi vat lidu ho tro.

4.3. Phét trién sinh khdi nAm men va vi khuan mat do cao trong mdi trudng
nuéc man trong diéu kién hiéu khi bang phuong phap c¢é dinh héa té bao (cell
immobilization) bang vat mang.

4.4. Khao sat tinh niang xu 1y nudc thai hitu co nhiém man cua sinh khéi
nam men va vi khuan hiéu khi trong cac thi nghiém mé.

N@i dung 5: Phét triénva khao sat tinh nang xu Iy nudc thai nhiém man cua
VSV ky khi trong cac thi nghiém mé.

5.1. Phét trién sinh khdi nAm men va vi khuan mat do cao trong méi truong
nudc man trong diéu kién ky khi bang phuong phap thich nghi timg budc.

5.2. Phét trién sinh khdi nAm men va vi khuan mat do cao trong méi truong
nuéc man trong diéu kién Ky khi bing phuwong phap c¢d dinh héa té bao véi vat
liéu hd tro.

5.3. Phaét trién sinh khdi nAm men nam men va vi khuan mat d6 cao trong
moi truong nudc man trong diéu kién ky khi bang phuong phéap c¢6 dinh hoa té
bao bing vat mang.

5.4. Khao sat tinh ning xtr 1y nudc thai hitu co nhiém man cua sinh khéi
nam men va vi khuan ky khi trong cac thi nghiém me.

N@i dung 6: Lua chon va thir nghiém sinh khdi véi cac thiét bi lién tuc.

6.1. Lua chon sinh khdi trén co s so sanh dac tinh ky thuat caa cac loai hinh
sinh khdi nam men va vi khuan mat do cao hiéu khi va ky khi vé:

— Kha nang phan hay hitu co (COD)
— Kha nang loai TN va NH4-N

— Céc thong sé dong hoc

— Tinh én dinh
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6.2. Thir nghiém tinh ning phan huy nudc thai nhiém man trong céc thiét bi
lién tuc ap dung ky thuat ky khi quy mé phong thi nghiém.

6.3. Thir nghiém tinh ning phan huy nudéc thai nhiém man trong céc thiét bi
lién tuc ap dung ky thuat hiéu khi quy md phong thi nghiém.

6.4. Thir nghiém tinh ning phan huy nudc thai nhiém man trong céc thiét bi
lién tuc ap dung k§ thuat két hop hiéu khi va ky khi quy mé phong thi nghiém.

Noi dung 7: Thiét ké, ché tao, lip dat va van hanh pilot xir 1y nuéc thai
nhim man sir dung sinh khéi dugc lua chon.

7.1. Lua chon so d6 cdng nghé phu hop.

7.2. Thiét ké pilot xtr Iy nuéc thai nhidm man st dung sinh khéi duoc lua
chon.

7.3. Ché tao va lap dat pilot xtr Iy nudce thai nhiém man.
7.4. Nudi cay sinh khéi nap pilot.
7.5. Van hanh pilot xtr 1y nuéc thai nhiém man.

N@i dung 8: Tong hop danh gia quy trinh cong nghé; dinh hudng trién khai,
hoan thién va mé rong két qua nghién ctu.

3.  Phwong phap nghién ctru, ky thuat sir dung:

Str dung cac phwong phap thu thap théng tin, diéu tra thuc té nhu cau va
hién trang trong nudc, tham khao tinh hinh cdng nghé va phuong phép trién khai
cua quoc té, tir d6 dua ra giai phap phi hop cho hoan canh Viét Nam.

Khao sat mot s6 nha may ché bién thity hai san ven bién dé tim nguén VSV
chiu man, thu cac mau bun/nudc thai chira VSV chiu man.

Str dung cac phwong phap ki thuat phan 1ap nAm men chiu min va ua min
VGi c&C mau bun/nudc thai chra VSV chiu min thu duoc.

Str dung cac phuong phap k¥ thuat phan 1ap vi khuan chiu min va va man
cac mau bun/nudc thai chira VSV chiu min thu duoc.

Ap dung phuong phap dinh danh vi khuan va ndm men da phéan lap bao
gom cac cong doan: thiét ké primer; ly trich DNA; nhan doan gen dac hiéu; danh
dau huynh quang trinh tu dich; giai trinh tu gen dich; phan tich trinh tu gen va
dinh danh chung.

Str dung cac phuong phap k§y thuat cd dinh héa VSV nhu ding cac polymer
dic dung hay cac vat liéu hd tro bam dinh.
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Str dung cac phuong phap phan tich hoa 1y cong cu nhu kinh hién vi dién tir
quét SEM, dé danh gia hinh thai VSV hoac sinh khdi.

Str dung cac phwong phap tiéu chuan dé xac 1ap céac thong sé dong hoc caa
VSV.

Str dung cac phuong phap phan tich hoa hoc va héa ly tiéu chuan dé do dac,
danh gia hidu qua xir 1y nu6c thai.
Phuong phap thi nghiém dang mé.

Phuong phap thi nghiém sir dung cac thiét bi don 1¢ hay két hop dang lién
tuc (UASB, UFAF, FBR, SMBR...).

4. Phan lap, dinh danh 4 ching vi sinh vat chju mén va wa man:

Pé c6 thé phan lap dugc céc vi sinh vat va man/chju man trong thoi gian
ngan va thu duge lugng sinh khéi da 16n, phi hop véi muc tiéu nghién ctu phat
trién cong nghé, nhom thuc hién dé tai da phan 1ap cac vi sinh vat wa man/chiu
man trong cac nguon bun thai/nudc thai nhidm man tir mot nha may ché bién hai
san gan bién c6 nudc thai san xuat voi cuong do 6 nhiém twong ddi cao va nhiém
man.

Nhom dé tai cling da sir dung Ky thuat thich nghi ting buéc, véi dd man cao
dan tir 5, 10, 15, 20, 25 va 30 g/l NaCl, dé thu duoc sinh khéi vi sinh vat.

4.1. Phan lap, nudi cay va dinh danh vi sinh vét hiéu khi chiu min:

Vi khuan hiéu khi do nhom dé tai phan lap duoc c6 do twong ddng cao Ién
dén 99% vai chung Staphylococcus arlettae (AB009933), qua khao sat hinh thai
khuan lac va hinh théai té bao dudi kinh hién vi dién tir quét (SEM), chung vi
khuan dugc dinh tén Ia Staphylococcus sp. BH4. Téc d6 ting truong toi da pma
tai cac nong d6 NaCl 5 g/L, 10 g/L va 15 g/L lan luot 1a 4,625; 1,064 va 2,203
ngay . Hé sé ning suét ting truong (Y) cua cac vi khuan hiéu khi ting dan
twong Gng VoI Sy ting dan ndng 46 mudi NaCl: 3,293; 4,66 va
11,723mgVSS/mgCoD.
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o9 - Staphylococeus sp. ATCC43764 (DB3360)

L Staphylocaccus delphini (AB009938)

Staphylococcus carnosus (AB009934)
qo0| Staphylocaccus condimenti (Y 15750)

91

Staphylococcus auricularis (D83358)

Staphylococcus caprae (AB009935)
811 Staphylococcus epidermidis (DB3363)
Staphylococcus cohnii(D83361)

| Staphylococcus arlettae (AB009933)
99 | Staphylococcus sp. BH4

0.005
4.2. Phan lap, nudi cay va dinh danh vi sinh vat ky khi chiu min:

Két qua giai trinh ty gen cho thay chung vi khuan ki khi phan lap duoc c6
murc tuong dong cao véi cac vi khuan ki khi thuoc chi Desulfovibrio va tuong
ddng 100% véi chung Desulfovibrio desulfuricans ATCC27774 (M34113),
chung vi khuan ki khi nay c6 thé thuoc chi Desulfovibrio va dugc dit tén I3
Desulfovibrio sp. BH.

Desulfovibrio ferrireducens (DQ143944)

100
89 Desuffovibrio frigidus (D()148943)
100 Desulfovibrio dechloracetivorans (AF230330)
Desulfovibrio halophilus (U48243)
| 35 Desulfovibrio gracilis (U33464)

Desuffovibrio fruciosivorans (AF030101)
Desuffovibrio gabonensiz (U31030)

a7 Desuffovibrio giganiews (FRT49398)
Desuffovibrio cuneatus (X99301)
Desulfouibrio sp. BH

31 —
100 | Desuffovibrio desuffiricans ATCC 27774 (M34113)

002
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4.3. Phan lap, nudi cay va dinh danh nAm men chiu man:

Nhém nghién ctru da phan 1ap ching nim men YH c6 quan hé gan giii va
mutc d6 twong ddng cao véi cac chung nam men thudc chi Candida. Pac biét,
chung YH tuwong dong 92% chung Candida sp. YS W113A (AM410670). Két
hop Vvéi viéc quan sét hinh thai khuan lac va hinh thai té bao dudi kinh hién vi
dién tir quét, chung YH duoc dinh tén 1a Candida sp. YH. Téc d¢ ting truéng ti
da u™ tai cac ndng do NaCl 20 g/L, 25 g/L va 30 g/L lan luot 12 2,79; 2,77 va
2,93 ngay™. Hé sé ning suat ting trudng (Y) cua nAm men giam dan tuong wng
Véi sy tang dan nong ¢6 mudi NaCl: 0,4271; 0,281 va 0,2564 mgVSS/mgCOD,
kha twong dong véi cac sb liéu qudc té.

Condida mucifera CBS7409 (NR_130678)
Candida mucifera WM 815 (EF568082)
Trichomonascus ciferriiCBS 5295 (NR_111160)

Trichomonascus ciferri WM 1069 (KP132795)

Condida sp. DBVPG 5835 (KF478995)

Candidasp. YS W113A (AM410670)

Candidasp.YH

Blastobotrys adeninivorans (KP412242)

{ Arxula adeninivorans (FJ713087)

Blostobotrys raffinosifermentans (KP131654)

Chiing YH twong dong 92% chiing Candida sp. YS W113A (AM410670)
dwoc dinh tén la Candida sp. YH.

Két qua SEM dugc trinh bay trén hinh sau, cho thay hinh thai té bao duoc
quan sat dudi kinh hién vi dién tir quét c6 dd phong dai 9.000 lan (Hinh a) va do
phong dai 20.000 lan (Hinh b). Té bao c6 dang hinh ovan, 14 hinh thai co ban cua
nam men. Mat do té bao nAm men day dic va chiém uu thé trong mau bun quan
sat. Két qua nay ciing phu hop véi mot s6 nghién ctu trén thé gisi st dung nam
men dé xir Iy nudc thai trong diéu kién nhiém man. Két qua hinh SEM cho thay
nim men c6 kha nang chiu man tét, sinh truéng va phét trién trong diéu kién do
man 1én dén 30.000 mgl/l.
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Hinh: Hinh th&i té bao ndém men tgi néng dé muéi 30.000mg/L

4.4. Phan lap nudi cdy va dinh danh vi khuan Anammox chiu man:

Nhom nghién ctru d& phan lap cac chung Anammox hoat dong tét véi do
man 25g/L va két qua giai trinh tu gen, cho thay trinh ty mau tuong déng 100%
véi cdc chung: Uncultured bacterium clone Anal7-2-17 (gb|KP693147.1));
Uncultured anaerobic ammonium-oxidizing bacterium clone ZG4737
(gb|KJ917252.1|); Uncultured bacterium clone UASB_37 (gh|KC736554.1));
Uncultured planctomycetes clone KT3 (gb|GU294781.1)).
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5. Khio sat tinh niing xir Iy nwéc thai nhiém méin ciaa cac vi sinh vat chiju
Man, wa man

5.1. Khao sat tinh ning xir Iy nudc thai nhiém min cida vi sinh vat trong thi
nghiém mé

5.1.1.Khdo sdt tinh ning xi Iy nwéc thai nhiém mén cia vi sinh vat hiéu khi
trong cac thi nghiém me:

MLSS (mg/L) Hiéu suat,% MLSS (mg/L) Higu suiil %o
3000 90 1000 90
e 80 80
2500 ‘/‘_k/‘_*/‘/ﬁ 20 | | 2500 70
2000 6l 2000 60
. 50 50
1500 40 1500 10
1000 30 1000 10
500 i 20 500 = e 20

-B-MLSS —&Hi¢u sudt logi COD (%) 10 —-MLSS —a—Hiéu suit logi COD (%) 10
0 0 0 0
0 12 3 4 5 67 & 910 0 1 45 6 7 8 9 10 11 12,4
35[5%5 (mg/L) Hidu sut % MLSS (mg/L) Higu suat.%
" 2000 80
_ 1800 70
2000 70 1600 ©
i
_ 60 | | 1400
1500 50 | |1200 50
1000 40
1000 10 400
30 30
600
500 20 400 20
8-MLSS —&-Hiéu suitloai COD (%) 1011 200 . 0
0 ¥ \ ) —B-MLSS 0
01 23 456 7 89 10111213M 1 2 S 6 7 8 9 10 11 12 13 Mé

< Sinh khéi hiéu khi:
v 5 g/L: dat max 3.250 mg/l sau 9 mé.
v 10 g/L: max 3.025 mg/l sau 11 mé
v 15 g/L: max 3.015 mg/l sau 13 mé.
v 20 g/L: max 3.015 mg/l sau 13 mé.

% Hiéu qua xu ly:
Sinh khéi hiéu khi tai ndng do 5- 10g/L c6 hiéu qua loai COD trung binh
khoang 80%. Khi tang dén 20g/L vi khuan can thoi gian thich nghi 1au hon va
hiéu qua loai COD giam dang ké.
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5.1.2. Khdo sdt tinh ning xir Iy nwéc thdi nhiém mgn cia n@m men trong cac
thi nghiégm mé:

Sau khi phan lap nim men, thi nghiém duoc tién hanh voi nong d6 mudi
NaCl thay doi lan luot 20.000mg/1, 25.000mg/1, 30.000mg/1 va do dac céc gia tri
dau ra COD va MLSS. Trong sudt qua trinh 1am giau, sinh khdi ndm men va
hiéu qua loai COD tang dan theo thoi gian.

Tai nong d6 mudi 20g/l, thi nghiém hoan thanh khi MLSS ting dan
3.000mg/l trong 6 mé véi hiéu qua xir Iy COD cao, trén 90% tir nhitng mé dau
tién. MLSS ting dan, ting cham & nhiing mé dau tién cua thi nghiém. Sau do, co
su tang rd rét tir mé 4 cho dén khi dat 3.000mg/l & mé tha 7. Hiéu qua loai COD
cao nhat 1én dén 96% v&i gia tri COD dau ra twong @ng 203mg/I.

Tai nong do mudi 25g/1, thoi gian hoan thanh thi nghiém 1a 8 mé. Hiéu qua
loai COD tang dan theo thoi gian, tuy nhién, khéng cé sy thay doi r rét giita cac
mé, dan dan 6n dinh trong khoang 89% dén 90% & 4 mé dau tién. MLSS ciing
theo xu hudng ting dan theo thoi gian va dat 3000mg/I tai mé tha 8. Hiéu qua
loai COD cao nhét 95% véi gié tri COD dau ra tuong tng 1a 250mg/I.

Tai nong d6 mudi 30g/1, thi nghiém két thic sau 9 mé. Hiéu qua loai COD
bat ¢au giam so véi ndng d6 mudi 20g/1 va 25g/1. Nhitng mé dau tién tai nong do
mudi nay, hiéu qua xir 1y dat 83% vai gia tri COD déu ra 1a 805mg/l. Sau do,
hiéu qua loai COD tang dan va két thic thi nghiém véi hiéu qua loai cao nhat 1a
93.6% tuwong (ng voi gia tri COD dau ra la 320 mg/l.

Su khac biét gitra hiéu qua xu 1y cling nhu thoi gian hoan thanh qua trinh
lam giau nam men c6 thé duoc giai thich bang anh huong caa nong do mudi, 1a
nhan t6 gay nén sy thay d6i can bang ion trong té bao nAm men, vi thé yéu cau
thoi gian dé thich nghi. Ngoai ra, d6 man c6 kha ning gy uc ché nhiing phan
ing trong quéa trinh phan hay sinh hoc, gay ly giai té bao 1am ting luong chat
thai rai. Diéu nay co thé ly giai gia tri COD déu ra ting dan ¢ nong do mudi cao
hon mac di MLSS tai mdi néng do mudi déu dat khoang 3000mg/I khi két thic
thi nghiém.
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Hinh: Higu qua loai COD ciia nAm men tai
nong do muoi 209/, 259/l va 30g/I

. : MLSS , mgl . Hiéu sult, %
Esm;tss‘ mgl 20g NaClIL Higu sudt, % ol 3500 25g NaCIL 100
2500 96 2500 96
2000 - 94 2000 94
1500 92 1500 92
1000 90 1000 90
500 88 | | 500 - 88
—k—MLSS (mg/l) ——Higu suit logi COD (%) —&—MLSS (mg/l) ~8-Higu sult logi COD (%)
0 86 0 86
1 2 3 4 5 6 Mé 1 2 3 4 5 6 7 By
MLSS, mg/l 30g NaCl/L Hiéu suat, %

3500 100

3000 - %

96

2500 - 94

2000 9

90

1500 88

1000 - 86

84

500 82

+\ILSS (m-al] —I—H1¢u suat Ina1 COD
0 - - 80
1 2 3 4 5 7 8 9 Me
Thich nghi:

NaCl 20 g/L: SKNM dat 3.250 mg/l sau 6 mé
NaCl 25 g/L: SKNM dat 3.025 mg/l sau 8 mé
NaCl 30 g/L: SKNMdat 3.015 mg/l sau 9 mé.
Hiéu qua loai COD tai NaCl 30 g/L: > 93%.
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5.1.3. Khdo sdt tinh néing xir Iy nwéc thai nhiém mdan caa vi sinh vat ky khi
trong cac thi nghiégm mé

1:;IDL55 (mgL) MLSS (mg'L) Hitusuit %
120 1600 - 60
100 14007 50
N 1200
1000 - 4
B0 -
800 - 30
407 500 - "
201 iz T ——
0 1 i 200 ] 10
o 1 2 3 4 5 6 1
—&Khing cothan hoattinh  —8—Than hoattinh 0 - ' ' - - - 0
0 1mMSS -alHidustitioaiGoD(wp e
That thoat MLSS Hieu suat loai COD

NaCl 20g/L; 7 mé

Than hoat tinh gitp gitr lai MLSS trong thiét bi, giam that thoat sinh khéi, qua
d6 tang dang ké hiéu qua loai COD

MLSS (mz L) MLSS (mg'L) Higu suat %
L 1600 - 60
120 1400 5
100 1200 p
. 1000
800 - 30
60
p 600 20
400
L 1] - 10
D T T T T T T 1 D T T T T T T I:I
b1 nindooBertonite ° 0 T 01 Gwdmed 56 T
-=-Bentonite ] —&-Hiéu suatloai COD (%)
That thoat MLSS Hiéu suit loai COD

NaCl 20g/L; 7 m¢

Bentonite gidp gitt lai MLSS trong thiét bi, giam that thoat sinh khéi, qua d6
tang dang ké hiéu qua loai COD, cao hon so véi GAC.
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5.1.4. Khdo sdt tinh ndang xit Iy nwéc thai nhiém mén cia vi khu@n Anammox
trong céac thi nghiém mé:

Hiéu qua loai ammonium cua vi khuén Anammox ¢ cac n6ng dé
mudi khac nhau (n6ng d@ Ammonium ban dau la 200 mg/l)

100

90 ——NaCl (0 g/l) —=—NaCl (5 g/l)
30 | —4—NaCl (10 g/) —e—NaCl (15 gfl)
NaCl (20 g/) —e—NaCl (25 g/l)

70 A
60 -
50 -

Hiéu suat (%)

40 -
30 A
20 A
10

Ngay

Hiéu qua loai ammonium cua vi khuén Anammox ¢ cac néng do
mudi khac nhau (néng d¢ Ammonium ban dau la 300 mg/l)

100
90 A
80
70
60
50
40 4
30 +
20
10

—m-NaCl (0 g/l) ——NaCl (5g/l)
===NaCl (10 g/l) —4=NaCl (15 g/l)
===NaCl (20 g/l) —a-NaCl (25 gl)

Hiéu suét (%)

Vi khuan anammox, phan 1ap tir nude thai chin nudi heo, da thich nghi va
phat trién voi cac nong do mudi cao dan tir 5, 10, 15... dén 25g/I NaCl, trong
cac thi nghiém mé cho phép loai bo NH4-N, voi hiéu suat giam dan tir 75 dén
40%.

5.1.5. Két qud nghién ciru:

Két qua nghién ctru véi cac thi nghiém mé cho thdy dé phan huay hitu co,
loai b COD trong nudc thai nhiém man co thé st dung:
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- Sinh khéi vi khuan hiéu khi, vi khuan ky khi va nAm men hiéu khi dd 1am
giau qua cac thi nghiém tinh (m¢), véi khoang do man tr 5 — 30 g/l véi hiéu qua
giam dan theo d6 man tang.

- Tuy nhién viéc phan lap, lam gidu nAm men ky khi khong cho két qua kha
quan.

- Pé loai b6 NH,-N can s dung vi khuan anammox, tuy nhién khé khan 1a
can thich nghi sinh khéi anammox tir nhitng d6 mén twong d6i thap (2-4 g/L) dén
cac dO min cao va rit cao: 5,10... 30g/1 NaCl.

- Vé mat thiét bj lién tuc, c6 thé st dung céc dang thiét bi ky khi cao tai
(UASB, hybrid UASB...) va thiét bi nam men doc lap hoiac ndi tiép, voi 2
truong hop khac nhau: c6 diéu chinh pH va khong diéu chinh pH.

5.2. Thir nghiém sinh khdi vi sinh vat véi cac thi nghiém lién tuc:

5.2.1. Théz nghiém sinh khaéi vi sinh vét ky khi véi cac thiét bi lién tuc:

pH
9.0

8.0 -
7.0
6.0
5.0
4.0 -
30

——Cot1 ——Cot2 R
2.0 Nedy

0 50 100 150 200 250 300 350

Hidu sudt, % Néng d¢ NaCl, mg/L
100 35

90
80
70 4
60
50
40 ‘ p———— N ‘ 15
30 ¢ mssgesssss 10
20
10 y

0 0

0 50 100 150 200 250 300 350
—e—Cot 1 —e—Cot 2 = === Nong dd muoi

............. 30

25

20

Két qua thtr nghiém va danh gia kha ning phan huy hitu co trong cac thi
nghiém lién tuc trong vong 350 ngay, cho thay:
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- Sinh khéi vi sinh vat ky khi dugc phan 1ap, 1am giau tir hé thong xir Iy
nuéc thai ché bién thiy hai san va thich nghi véi cac ndng d6 mudi cao dan tir 5,
10, 15... dén 30 g/l NaCl.

- Puoc stir dung trong cac thiét bi dang UASB v61 HRT 24h, loai bo 80 —
90% COD trong truong hop c¢6 pH on dinh 7,5 — 8,0 nhd dung dich dém
NaHCOg,.

- Khoang 50 — 60% trong truong hop khong c6 dung dich dém NaHCOgs,
khi d6 pH cta nuée thai sau xtr Iy ¢6 xu huéng giam xudng 5 — 6, do qua trinh
axit hoa chiém uu thé.

5.2.2. Thar nghiém sinh khéi ndm men véi cac thiét bi lién tuc:

COD,mgL NaCl.gL
2600 35
2400 -

2200 +- - 30
2000 - _
1800 - - 25
1600 -
1400 - - 20
1200 - -
1000 - 15
800 - 10
600 - Ay
400 oA Y- L 5
208 l _\'%'a}
0 50 100 150 200 250

——Nongdd CODin (mgL)  —+=Nongdd CODout (mgl)  ——Nongddmuai(gL)

[é11 sudt, % NaCl.gL __
L 35
L I
E 4+ 30
80 e bk
70 - 25
60 - f r(\ 20
L B iiE
ot \/ ‘ \ 15
30 1 e . i 1 - 10
a0 b —+—Hiéu suat loai COD (%)
10 4 — Nang 36 muai (2L) -9
0 . 0
0 50 100 Ngay 150 200 250

Két qua thir nghiém va danh gid kha nang phan huy hitu co trong céc thi
nghiém lién tuc trong vong 350 ngay, cho thay:

* Nam men chiu d0 man cao tot hon.

e Hiéu qua phan huy hitu co cia ndm men cao hon.
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6. Thw nghiém quy mo pilot
6.1. Lwa chon déi tweng thir nghiém:

Lya chon dbi tuong thir nghiém céng nghé quy mé pilot 1a nudc thai ché
bién thay hai san vi :

- Ban chét nudc thai ché bién thuy hai san ciing kha twong dong véi nudce
thai sinh hoat. Chung déu c6 ham luong cac chat hiru co va cac chat dinh dudng
cao. Tuy nhién nudc thai ché bién thiy hai san c¢6 cudng do cao hon nudc thai
sinh hoat nhiéu va néu thir nghiém thanh cong véi nudc thai ché bién thuy hai
san, n6 chic chin s& gitp kinh nghiém dé xir Iy nude thai sinh hoat dé& dang.

- Ngoai ra, diéu kién can cua nuéc thai thu nghiém 1a c6 do man cao, it
nhat bat dau tir 5 — 10 g/l NaCl. Do tai dia diém dy kién ban dau 1a Khu Can ctr
Cam Ranh khong c6 nguén nude thai cd 36 min cao 6n dinh, nén viéc lya chon
ngudn nude thai ché bién thity hai san gan khu vuc TP H6 Chi Minh 1a hop 1y
hon nhiéu.

6.2. Pia diém lya chon nghién cieu quy mo pilot:

Ccong Ty TNHH Thanh An: Sé 12, Puong s6 2, KCN S6ng Than 1, KP Nhj

Pong 2, Phuong Di An, TX Di An, tinh Binh Duong.

Pic trung nudc thai san xuat caa Nha may Thanh An sau bé diéu hoa:

STT | Thong sé Pon vi Sau kh:]g: ll(itsriﬂbé diéu Trung binh
1 oH i 6,7-69
2 b6 man mg/I 5.000 — 10.000 6.000
3 SS mg/I 200 200
5 COD mg/I 500 — 1450 644
6 Amoni mg/I 200 — 290 266

Nguon: Vién Nhiér déi Méi trirong- Nha may Thanh An 2014 - 2015
6.3. Xac dinh muc tiéu nghién ciru pilot va tiéu chuan xi ly:
Muc tiéu:

v' Loai b6t cac chét hitu co (COD)

v" Loai amoni va tong Ni to
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Tiéu chuin can dat:
v" COD: khong qua 100 mg/I
v" Amoni (tinh theo N): khdng qua 10 mg/I

v' Tbng Nito: khong quéa 40 mg/I

Lwa chon phwong hwéng cong nghé thir nghiém quy mo pilot:

v Giai doan xur 1y ky khi: Sir dung qué trinh oxy héa céc hop chét hitu co

v

trong diéu kién ky khi. Uu diém ctia qué trinh ky khi 1a tao thanh bun
thap, cac vi khuan ky khi c6 kha ning thich nghi tot v6i nude thai co
noéng do mudi cao, ngoai ra hiéu suat xir 1y trong cac thi nghiém cho
thay hiéu qua loai bo COD trong qua trinh c6 thé dat trén 80%.

Giai doan hiéu khi ndm men: St dung chung nim men wa min da duge
phan 1ap trong trong diéu kién hiéu khi dé tiép tuc oxy héa cac chat hiru
co trong nudc thai.

Giai doan nitrit héa: St dung ching vi khuan hiéu khi wa min dé
chuyén héa amoni thanh nitrit, diéu kién can dé dién ra qua trinh
anammaox.

Giai doan xtr 1y ky khi ammoni: Sir dung chung vi khuan anammox ua
man dé chuyén hoa amoni va nitrit thanh khi nito phan tir.

6.4. Thiét ké, ché tao, lip dit hé thong thir nghiém pilot:

Bdn chifa B hidh khi 1

F 118
nuss thii Be uase

Nufic sau 7/%\%

vl 1§ S—

; GHI CHU:

Bf ling Fi: BOM NJOC THAI
P2: BOM W1 LU
AR: MAY THOI KKT
V: VAN KHOA

M: VAT LIEU BE M

B Anammox




6.5. Két qua van hanh hé théng thir nghiém pilot:

< Hiéu qua loai COD ciia thiét bi pilot:

COD({mg1L)

——inf_UASB —s—eff UASB —a—eff_Namhen

1400 -
1300 -
1200 -
1100 -
1000 -
900 -

800 -

700 -

600 -

500 -

400 -

300 -

200 -

100 -

|:| M

100
Negay

o0

Véi CODinf,tb 791 mg/l, dau ra caa thiét bi UASB c6 COD trung binh dat
171 mg/l, tuong duong véi hiéu suat loai bo COD khoang 78%. Dau ra cua thiét
bi nam men (tir ngay 10 dén ngay 70 chua chinh pH, sau ngay 70 c6 chinh pH)
c6 COD trung binh dat 89,7 mg/l, twong dwong v&i hiéu suat loai b6 COD
khoang 47%, hiéu suat loai COD cua 2 thiét bj két hop 1a 88,6%. Khoang tur
ngay 70, két qua COD cua nudc thai sau thiét bi nam men lubn thap hon

100mg/1, dat loai B QCVN 40, 2011/BTNMT

% Hiéu qua khir amoni cua pilot:

Ham lwong, mg/L NaCl, g/LL
280 TA «
260 [IVAS s AW : | 35
a0 IRV aNFEN
0 . I\ A Y
00 A\ f 1] \
150 faa \ I\ \ - 25
160 el NN, A A \
o NV TR N 3 - 20
TN A B AW S N N
100 \/ Rl | A I
20 \/ A / A : 10
s 1 /I\ / N/
40 L A '\y > 5
0 : : . W}:ﬂ"ﬂ' 0
Ngay
—e—cff NH4-N_UASB —a—eff NH4-N_NamMen
—e—cff NH4-N_BeKhuNito —e—cff NO2-
—e—eff NO3- —A—TéngN
——Doémian g/L
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Khoang 50 ngay dau la thoi gian thich nghi (46 mian ting dan tir 10 d&én
15¢/L), tr ngay 50 SK anammox chiu man dugc nap 1000 mg/l MLSS trong
thiét bi két hop nitrit hoa va khu nito.

Trong 7 ngay tiép theo, véi ndng do NH,-N dau vao trung binh 249 mg/I,
dau ra cua thiét bi anammox véi nitrit hda ban phan c6 NH4-N trung binh dat
116mg/1, twong dwong véi hiéu suat khir NH,-N khoang 53%.

Trong 10 ngay tiép theo, véi ndng do NH4-N inf th 87 mg/l, NH,-N eff, tb
dat 35.6 mg/l, trong duong véi hiéu suat loai bé NH,-N khoang 59%. Trong giai
doan 7 ngay cudi, véi ndong do NH,-N inf, tb 88 mg/l, NH,-N eff, tb dat
18.4mg/l, tuong duong véi hiéu suat loai bdo NH,-N khoang 79%.

Khoang tir ngay 22, két qua NH,-N va TN cuaa nuéc thai sau xa ly lubn thap
hon twong Gng 13 10mg/l va 40 mg/l, dat loai B QCVN 40, 2011/BTNMT.

% Tong két cac thong s6 cong nghé ciia hé thong pilot xir Iy nuwéc thai:

Vvantoéc | Thai gian Tai trong Tai trong
Hang muc doc luu thuay luc hitu co Ammonia
No v HRT OLR N-LR
Pon vi m*/m?.h h kgCOD/m?*.ngay Nl/(rgglrljgay
1 | Bédiéu hoa 8-24
2 Bé UASB 0.06 24 0.6—3.0
3 | Bénammen 0.04 24 0.25-1.0
4 Bé lang 0.04 2-3
5 | Bé chinh pH 0.04 0.2
6 | Bé nitrit hoa 0.04 24 0.1-0.29
7 | Béanammox 0.04 24 0.1-0.30
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% De xuat so do cong nghé:

Nudc thai hitu co nhiém man da qua xir ly
s0 bo (ling cat/luoe rac/...diéu hoa)

|

UASB/UFAF
Hé diéu Thiét bi ndm men  |e] H&  cdp
chinh pH 1 khi
He¢ diéu Thiét bi nitrit hoa He  cap
chinh pH khi
ném men l

Thiét bi anammox

|

Nudc thai da xtr Iy dat céc tiéu chuan vé COD, NH4-
N. Tong N, s& duogc khir tring va thai ra méi truong

C6 thé chia ra cac truong hop chinh:

« COD (mg/l) a) <1000 b) >1000
*  NH;-N( mg/l) a) <100 b) >100
« Do man (g/l) a)5-15 b) >15

Chang han trong trudng hop COD cua nudc thai dau vao nho hon 500 mg/l,
c6 thé chon mot trong hai giai phap don gian hoa:
v/ Bit dau ngay v6i cong doan st dung nam men ky khi.
v' Sir dung so d6 trén, nhung khong can dung dich dém cho UASB/UFAF
va khong can chinh héa chat cho thiét bi nAm men.
v' Trong trudng hop Tong N va NH4-N thap hon 100 mg/l, c6 thé két hop

hai cong doan nirtrit hda va anammox trong cung thiét bi c6 su dung
dém co dinh va cap khi cuc bo.
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< Khai toan phwong 4n xir Iy nwéc thii nhiém min: Luu lwong
trung binh, tai lwrong COD va NH,-N thap:

Théng sé/Hang muc Pon vi Gia tri Tai lwong
Luu luong m*/ngay 240
CODy s mg/l 500
NH4-Nins mg/I 100
P06 man g/l 10 - 15
Bé diéu hoa m° 80
Bé nim men m’ 240 0.5
Bé ling m’ 30
Bé nitrit +anammox m’ 240 0.1

So séanh voi truong hop nudce thai khdng nhiém main, nghia 1a khi nong do
NaCl < 5g/L, c6 thé thay khac biét quan trong la bé nAm men cé dung tich cao
hon 3 1an so véi bé aerotank truyén théng va can hé chinh pH trudc va sau bé
nam men. T4t ca cac hang muc khac nhu bom, may thdi khi, céc thiét bi phu tro
khong c6 khéc biét dang ké. Chi phi dau tu ban dau va chi phi van hanh hé théng
xt 1y nudc thai sé ting 10 — 15% so voi cac hé thong xir Iy nudc thai théng
thuong.

< Khai toan phwong an xir Iy nwée thiai nhiém min: Luu lrong
trung binh, tii lwgng COD va NH,-N cao:

Thong s6/Hang muc | Pon vi Gia tri Tai lwong
Luu lugng m*/ngay 240
CODjy¢ mg/I 2000
NH;-Nins mg/I 200
Do man g/l 10 - 15
Bé diéu hoa m° 80
Bé UASB m° 240 2
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B& nAim men me 240 0.4
Bé ling m’ 30

Bé nitrit hoa m® 240 0.2

Bé anammox m 240 0.2

Khi tai lwong COD va NH,-N cao, so sanh véi truong hop nudc thai khong
nhidm main, nghia 1a khi ndong do NaCl < 5g/L, c6 thé thay khéc biét quan trong
la bé UASB ¢6 dung tich cao hon 2 1an, con bé nAm men c¢é dung tich cao hon 3
lan so voi bé UASB va bé aerotank truyén théng. Ngoai ra can hé chinh pH trudc
va sau bé ndm men. T4t ca cac hang muc khac nhu bom, may thoi khi, cac thiét
bi phu trg khoéng c6 khéac biét dang ké. Chi phi dau tu ban dau s& ting 20 — 30%,
con chi phi van hanh hé théng xu 1y nuéc thai sé ting khoang 10 — 15%.

7. Két luan:

Nhom thuc hién dé tai da khao sat mot sé don vi/ co s& san xuét c6 thé co
nudc thai nhidm min, da lua chon dugc mot nha may ché bién thay hai san tai
Ba Ria Viing Tau va lay mau bun caa nudc thai c6 d¢6 man tir 2 — 3 g/l NaCl, tir
d6 lam giau va phan lap cac vi sinh vat chiu man.

Tur cAc mau ban 1y tai mét co sd ché bién thay hai san, nhom thuc hién dé
tai dd lam giau nhom vi sinh vat hiéu khi, ky khi va nim men va thich nghi
chiing véi d6 man cao dan tir 5, 10, 15, 20, 25 va 30 g/l NaCl.

D3 phan 1ap ching vi khuan hiéu khi va khao sat hinh thai théng qua chup anh
SEM cuia chuing nay. Két qua giai trinh tu gen cho thay chung phan lap dugc cd mic
tuong dong cao vai cac vi khuan hiéu khi thudc chung Staphylococcus sp. BH4.

Pa phéan 1ap chung vi khuan ki khi va khao sat hinh thai thng qua chup
anh SEM cua chung nay. Két qua giai trinh tu gen cho thay chang phan lap dugc
c6 muc twong déng cao vai cac vi khuan ki khi thudc chi Desulfovibrio va tuong
déng 100% véi chung Desulfovibrio desulfuricans ATCC27774 (M34113),
chang vi khuan ki khi nay c6 thé thuoc chi Desulfovibrio va dugc dit tén 1a
Desulfovibrio sp. BH.

Cac théng s dong hoc cua vi khuan hiéu khi da dugc xac 1ap cho thay téc
d6 tang truong toi da pmay tai cac nong d6 NaCl 5 g/L, 10 g/L va 15 g/L lan luot
la 4,625; 1,064 va 2,203 ngay-1. Hé s6 ning suat tang truong (Y) cia nam men
ting dan twong Gng Vvéi su ting dan nong d6 mudi NaCl: 3,293; 4,66 va
11,723 mgVSS/mgCOD.
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Két qua thir nghiém va danh gia kha ning phan huy hitu co trong cac thi
nghiém lién tuc va pilot, thuc hién lién tuc trong vong 16 thang, cho thay sinh
khi vi sinh vat ky khi dugc phan Iap, 1am giau tir hé théng xur Iy nuéc thai caa
nha may ché bién thay hai san va thich nghi véi cac nong ¢6 mudi cao dan tir 5,
10, 15... dén 30 g/l NaCl, c6 thé sir dung trong céc thiét bi ky khi dang UASB
v6i HRT 24h, cho phép loai bo 80 — 90% COD trong truong hop ¢6 pH 6n dinh
7,5 — 8,0 nho dung dich dém NaHCOs, hay khoang 50 — 60% trong truong hop
khong c6 dung dich dém NaHCOs;, khi d6 pH cua nudc thai sau xir ly c6 xu
hudng giam xudng 5 — 6, do qua trinh axit héa chiém wu thé.

Sinh khéi ndm men wa man/chiu man duoc phan Iap, 1am giau tir hé thdng
xt Iy nude thai caa nha may ché bién thay hai san va thich nghi vai cac ndng do
mudi cao dan tir 5, 10, 15... dén 30 g/l NaCl, c6 thé sir dung trong céc thiét bi
hiéu khi c6 dém dang FBR véi HRT 24h, tai trong hitu co & muc 0.1 — 1 kg
COD/m®.ngay, cho phép loai bd 80 — 90% COD trong trudng hop cé pH 6n dinh
& muc 3,5. O pH 5 — 6, kha ning loai bo COD cua thiét bi nAm men c6 xu huéng
giam xudng 40 — 50 %.

Vi khuan anammox, phan 1ap tir nudc thai chan nudi heo, da thich nghi voi
d6 man 6g/L NaCl cta nudc thai thudc da (mudi da), da thich nghi va phét trién
Vvéi cac ndng d6 mudi cao dan tir 10, 15... dén 259/l NaCl, c6 thé sir dung trong
cac thiét bi ky khi dong chay nguoc c¢6 dém (UFAF) véi HRT 24h, pH 6n dinh
7,5 — 8,0, tai trong ammonia & muc 0.1 — 0.2 kg NH,-N /m®.ngay cho phép loai
bo 70 — 80% NH,4-N, trong truong hop qua trinh nitrit hoa thuan loi, cha yéu khi
dd man cua nudc thai dudi 15 g/l NaCl.

Trén co s& phan tich va tdng két cac két qua nghién cau cua dé tai & quy md
phong thi nghiém va quy mé pilot da dé xuat 4p dung mot so 6 cong nghé sinh
hoc két hop tong quat dung vi sinh vat wa man/chiu man dé xu Iy nuéc thai hitu
co nhiém man bao gém UASB/UFAF, thiét bi nAm men, nitrit hda va anammox
dong thoi chi ra cac phuong an don gian hoa trong nhiing diéu kién cu thé.

Nhém nghién ctu da dé xuat cac phuong hudng nghién ciu hoan thién
cong nghé theo hudng ting cuong kha niang cd dinh hoa sinh khébi wa man/chiu
man va nghién ctu qua trinh nitrit hda & do man rat cao 25 — 30g/I NaCl.

Dau tu tiép tuc dé hoan thién céng nghé theo cac hudng cu thé nhu sau:

v Nghién ctiu céc loai gia thé thich hop cho vi sinh vat ky khi va hiéu khi ua
man/chiu man nham tang cuong kha niang c¢d dinh hoa céc vi sinh vat nay
trong thiét bi xu ly, giGp nang cao tai trong va hiéu qua xu Iy.

v Nghién ctiu tng dung cdng nghé SMBR dé gir lai hoan toan cac vi sinh vat

wa man/chiu man trong thiét bi, gilip nang cao tai trong va hiéu qua xu 1y.
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v" Nghién ctru hoan thién qué trinh khi tong N va NH4-N, vdi trong tam la
qua trinh nitrit hoa, ¢ cac do man 25 — 30mg/I.

v' Ap dung thir cong nghé dé xuét dé xtr Iy nudc thai sinh hoat va san xuat
trén mot dao véi cong suat 50 — 100 m*/ngay dém.
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