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TOM TAT

Nhiéu nhém vi sinh vat trong ty nhién cé kha ning chuyén hoa cac hop chét nito trong
nudée thai thanh cac chat khong doc hai voi méi trudng. Viée nghién ctru cong ddng vi khuan
xtr Iy ammonium (N-NH,*) trong bun hoat tinh va anh huéng cua ty 16 C:N:P dén kha ning
xu 1y N-NH4* 1a rat can thiét. Nghién ctru dugc thuc hién khao sat cong ddng vi khuén xir Iy
N-NH;* ciia mau bun bang phuong phap sinh hoc phan tir DGGE va lap dung md hinh khao
sat anh hudng ciia moi quan hé gitra COD, N- NH4 vaP-PO,* dén su thich ing va kha ning
xtr Iy N-NH,* ctia vi khuén trong bun hoat tinh. Két qua nghién ctru cho thdy hé vi khudn trong
mau bun tir hé théng xtr Iy nudce thai sinh hoat c6 sy da dang cao, trong do c6 su xuét hién 2
loai vi khuan c6 kha niang xir Iy N-NH,* gdm Nitrosomonas sp va Anammox. Mé hinh véi
ty 16 C: N:P twong tmg 100:15:1 ¢6 hiéu suat xtr Iy N-NH,*cao nhét trung binh dat 89,5% trong
4 giai doan thi nghiém.

Tir khéa: Ammonium, nudc thai sinh hoat, phuong phap DGGE, vi khuan xir 1y nito.

1. GIOI THIEU

Hién nay, bun hoat tinh 1a cong nghé xur Iy nudc thai dugc ap dung nhiéu trén thé giéi
ciing nhur tai Viét Nam. Bun hoat tinh hiéu khi c6 ddc diém ndi tréi nhu kha ning ling tot, duy
tri ndng d6 sinh khdi cao 1én dén 10-15 kg COD/m3.ngay, kha ning xir Iy chat hitu co cao,
chiu sc tai trong va dac biét c6 kha nang xir Iy N-NH4* trong nude thai. Tuy nhién, viéc xur ly
nudc thai bang phuong phép sinh hoc 1d mot qua trinh phirc tap boi d6 1a qua trinh phat trién
cua vi sinh vat xay ra trong thiét bi xtr 1y, bi rang budc bdi cac hién tugng hoa 1y lién quan dén
chuyén chét va ning luong.Viéc sir dung bun hoat tinh ¢6 nhuoc diém 1a mat do vi sinh giam
trong qua trinh van hanh, gay hiéu qua khong on dinh va 1am ting chi phi van hanh khi sir
dung nhiéu loai ché phém sinh hoc. Do d06, viéc khao sat cong df”)ng vi khuan trong bun hoat
tinh 1a rat can thiét nham xac dinh r3 sy hién dién cua mot s6 nhom vi khuén ¢6 loi, tir do co
nhig bién phap gitp duy tri t6t hon sy hoat dong ctia nhém vi khuan nay. Trong mot sd yéu
t6 gitip cho su phat trién ctia vi khuan trong bun hoat tinh, ty 18 cacbon (C), nito (N) va phospho
(P) 1a cac yéu t6 quan trong trong viéc lién két chu trinh sinh hoa cua vi khuan. Mbi quan hé
gitta COD, N va P ¢ anh hudng rat 16n dén su hinh thanh va kha ning oxy hoa cia bun vi
sinh. Chinh vi vay, viéc nghién ciru anh hudng cia ty 1& C:N:P dén kha niang xir Iy N-NH,*
trong nudc thai 1a mot yéu cau cap thiét [1]. Viéc khao sat cong dong vi khuan trong bun hoat
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tinh két hop véi ty 1¢ chat dinh dudng (C:N:P) 1am dit liéu co s trong viéc van hanh hé théng
xur ly nudce thai dat hi€u suat cao, gitip duy tri tinh 6n dinh hiu suat theo thoi gian.

Trong nghién ctru ndy, phuong phap dién di trén gel bién tinh (DGGE) duoc st dung dé
khao sat cong dong vi khuan xir Iy N-NH4* trong bun hoat tinh lam tién d& cho nghién ciru sy
6n dinh cac nhom vi khudn c6 mat trong bun. Phuong phap DGGE thuong duoc sir dung dé
nghién ctru da dang di truyén ciia cic cong dong vi sinh vat trong cic mdi truong sinh thai
khac nhau, cho ta cach nhin tric quan vé tinh phtre tap ctia vi sinh vt va c6 thé nhan biét dén
loai sau khi doc trinh tu cac bing di cét tir gel hay sau khi tién hanh phén tich lai v6i cac mau
do dac hiéu [2]. Do d6, phuong phap DGGE da dugc cac nha khoa hoc trong va ngoai nudc
ap dung rong rii trong nghién ctru da dang ciing nhu sy thay d6i cua cong dong vi sinh vat
trong sinh thai moi truong. Nam 2009, Yamamoto va cdng su da st dung phuong phap DGGE
dé nghién ctru cong dong vi khudn cac miu compost tir phan dong vat. DNA tong s cia vi
khuén dugce tach chiét tir cac miu thu tir cac nha may compost khac nhau & Nhat Ban. Céc tc
gia da thanh cong trong viée nhin dang cong ddng vi sinh vat bang k¥ thuat PCR- DGGE, va ciing
ghi nhan nhiing thay di ciia cong ddng vi sinh vét hién dién & nhitng nhiét d6 khac nhau [3]. Ciing
nam 2009, Nguyen Thi Tuyén va cong su budc dau tmg dung ki thuat DGGE dé nghién ctru
da dang vi khuan khir nitrat trong mot sé méi truong sinh thai & Viét Nam. Khi phan tich DNA
tong sd cua mau bang phuong phap dién di trén gel bién tinh, nhom tac gia nay da ghi nhan
dugc 2 nhém vi khuan chiém wu thé bao gdbm Ochrobactrum va Paracocus. Hai nhém vi khuén
trén c6 kha ning loai bo nitrat trong méi truong bi 6 nhidm va c6 sy bién dong trong qua trinh
lam gidu mau bun [4].

Trong mdt sé nguyén nhan anh huéng dén tinh on dinh cta vi sinh vét trong bun hoat
tinh, ty 1& cacbon (C), nito (N), va phospho (P) trong méi truong 14 cac yéu té quan trong anh
hudng dén sy hinh thanh va kha ning oxy hoa cua bun hoat tinh [5]. Trong d6, cacbon 1a thanh
phan chinh cuia cc chét hitu co duoc tim thdy trong nude thai. Cc chét hitu co dugc phan hay
boi vi sinh vat trong bun hoat tinh trong diéu kién hiéu khi. Cac vi sinh vét sir dung hop chat
cacbon dé xay dung cdu tric té bao va dé tao ra nang lugng. Vi sinh vat st dung nito dé tong
hop vit liéu té bao va protein. Qua trinh khir nito 1a viéc két hop cac budce oxy hoa cacbon,
nitrat hoa va khir nito trong mot qua trinh don 1é. Qua trinh nay, ngoai viéc lam giam khdi
luong khi can thiét dé hoan thanh qua trinh nitrat hoa, con lam giam tai lwong COD. Can thiét
phai thém cac ngudn chat hitu co cung cip cacbon cho qué trinh khir nito [6]. Nhu ciu phospho
ctia sinh vét 1 do vai trd dic biét cua phospho trong su chuyén hoa ning luong cua ching.
Phospho cin thiét dé tao thanh mang té bao va DNA. Trong qua trinh xtr Iy nuée thai sinh hoc,
polyphosphat va lién két hitu co phospho dugc chuyén déi thanh phosphat. Mot s6 phospho
trong nudc thai dugc loai bo sinh hoc. Phan con lai ¢6 thé duge loai bo boi hoa hoc phospho
két taa [1]. Nam 2014, nghién ctru ciia Mouginot va cong su dua ra trung binh cua ty 16 C:N:P
phu hop cho sy phat trién va sinh truéng cua vi sinh vét trong bin hoat tinh 13 88:15:1 [7]. Theo
Lé Van Cat (2007), d6i voi loai vi sinh di dudng hiéu khi trong hé xt 1y bun hoat tinh, ty 18
C:N:P thudng duoc khuyén céo 1a 100:5:1 [8]. Ty 18 ndy duogc st dung rong rdi trong cic hé
thong xtr Iy nudc thai. Cac ty 18 nay dwoc sir dung 1am ¢ so Iy thuyét dé tién hanh nghién ctru
anh hudng cua ty 18 C:N:P dén hiéu qua xt Iy N-NH,* ctia cong dong vi khuin trong mau bun.

Nghién ctru duoc tién hanh v&i 2 muc tiéu chinh: St dung k¥ thuat dién di trén gel c6
gradient bién tinh (DGGE) dé khao sat cong dong vi khuan xir Iy N-NH4* tir bin trong h¢
thdng xir Iy nudc thai sinh hoat; Lap dung chay mé hinh véi nudce thai dugc 1ay tir bé diéu hoa
ctia hé¢ thong xir Iy nudc thai sinh hoat tai Chi nhanh Cong ty C6 phan Toyota Dong Sai Gon
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dé khao st ty 1¢ C:N:P cho phu hop véi hoat dong ctia vi khuan xir 1y nito tir bun ctia hé thong
thong qua viéc theo ddi cac chi tieu COD, N-NH4* va P-PO4*>.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu nghién ciru

Méu bun thai lay tir bé hiéu khi va nude thai ldy tir bé diéu hoa ciia hé thong xir 1y nude
thai tai Chi nhanh Cong Ty C6 Phan Toyota Dong Sai Gon, dia chi 18 Phan Van Tri, Phuong
7, Quan Go Vip, Thanh ph6 H6 Chi Minh.

2.2. Phwong phap phan tich DGGE
Khdo sdt da dang céng dong vi khudn ciia mdu bin bang ky thugt DGGE

Ky thuat DGGE duoc ap dung dé xac dinh cong dong vi khudn xir 1y nito trong bun. Quy
trinh phéan tich bao gom tach chlet DNA bang phuong phap cetyltrimethyl ammonium
bromaide (CTAB), khuéch dai cac mau DNA véi cic mdi dic hiéu cho vi khuan.

Bang 1. Mdi dung trong phan @ng khuéch dai gen 16S rDNA

Mobi Trinh tu (5°-3”) S6 nucleic | Tham khao
27F 5’-AGAGTTTGATCMTGGCTCAG-3’ 20 (]
1492R | 5°-TACGGYTACCTTGTTACGACTT-3’ 21
357F- | 5’-CCTACGGGAGGCTGCAG-3’ 17
GC* GC*(5’-CGCCCGCCGCGCGCGGCGGGLCGGGGLCGGGGE

CACGGG -3") [10]
517R | 5’-CCGGGAAGCGCCTCATTCAGTTCA-3’ 24

Phuong phap DGGE gitip khuéch dai trinh tu vang V3. San pham PCR vung V3 tir DNA
gui di giai trinh ty tai Cong ty Macrogen, Han Quoc va dugc so sanh do twong dong bang cong
cu Blast trén ngan hang dir liéu NCBI.

2.3. Thiét ké thi nghiém khio sat anh hwéng ciia ty 1& C:N:P dén higu suat xir Iy N-NH,*
cua cong dong vi kKhuan xir ly nito

2.3.1. M6 hinh nghién cuu

Mo hinh nghién ctru dugc mb ta trong Hinh 1, bao gom: thing chira nudc thai dau vao,
bé phan mg, thung chtra nuéc thai dau ra. Trong d6, bé phan tng c6 dang hinh hop chit nhat
phia trén dé hé, kich thudc dai x rong x cao tuong tng 1a 300 x 150 x 280 mm (thé tich hiru
ich 1a 10 lit). Bé phan tmg chia lam 2 ngan: ngin phan tng 8 lit va ngan lang 2 lit, 2 ngdn nay
thong vdi nhau ¢ dudi day. Trong ngan phan tmg c6 chura gia thé va duoc bd sung bun vdi
ham lwong chit rin lo limg d& bay hoi (volatile suspended solids - VSS) trong bé phan g
5.300 mg/L. Nudéc thai duge bom vao bé phan tng véi luu lugng 10 lit/ngay.dém, vao dau
ngin phan tmg & phia trén, chay qua ngin ling tir phia dudi, tiép tuc chay vao bé dau ra tir
phia trén. M6 hinh duoc cép khi thong qua bom khi hoat dong lién tyc [11]. Sau 48 gid thu
nhan miu nudc dAu ra va tién hanh phan tich cac théng sé pH, COD, N-NH,*, P-PO,*. Cac thong
s6 COD, N-NH;*, P-PO* duoc do dua theo phuong phap “Standard methods for the examination
of water and wastewater” [12]. pH duoc do bang may do pH Sigma 950 Flow Meter.
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Hinh 1. M6 hinh thi nghiém
2.3.2. Thiét ké thi nghiém

Thi nghiém duoc tién hanh véi 2 giai doan, gdm:

Giai doan khao sat anh hudng cua pH: chay khao sat anh huong cua pH dén hoat dong
cua vi sinh vat trong mau bun. O giai doan nay, thuc hién chay 2 mé hinh (m6 hinh d61 ching
va mo hinh thyc nghiém) khac nhau veé dicu kién pH va giﬁng nhau vé diéu kién nhiét 36, DO
va nude thai ty nhién va ty 1¢ bun b6 sung. M6 hinh doi chiung (pH khoang 5,8-6,4) khong
dugc diéu chinh pH, mé hinh thyc nghiém dugc dicu chinh pH (pH duy tri ¢ mtc 7,0-7,5)
bang dung dich NaOH 10%. Thoi gian van hanh m6 hinh 1a 30 ngay.

Giai doan khao sét hidu suét xir 1y ciia mo hinh: khao sat hi¢u suat xir Iy N-NHa* cia mo
hinh thyc nghiém voi 4 giai doan khac nhau theo ty 1¢ C:N:P lan luot gom: giai doan 1 (GD 1)
14100:5:1, GD 212 100:10:1, G 3 14 100:15:1 va GD 4 1a 100:20:1. O céc giai doan khao sat
nay, mo hinh dugc diéu c}}inh mirc pH thich hop da QHQC khéo‘sét O giai doan trén, dé co6 duoc
cac ty 1¢ C:N:P mong muon, nudce thai sau khi dua vé dugc di€u chinh nong d6 COD, P-PO*
theo ham lugng l\!-NH4+ san co6 trong nudce thai. Nong do COD dugce diéu chinh bang mat ri
dudng, P-POs* diéu chinh bang KH,PO,. Thoi gian van hanh m6 hinh & moi giai doan khao
sat 1a 30 ngay.

3. KET QUA VA THAO LUAN

3.1. Tinh da dang céng dong vi khuan ciia miu bun hoat tinh

San pham DNA tong sd tir cic mau bun duoc khuéch dai doan genl16S rDNA véi ciap
moi chuyén biét cho vi khuan 14 27F va 1492R. San pham dién di sau khi PCR doan 16S rDNA
¢6 kich thuée khoang 1500 bp duoc thé hién & Hinh 2A.

M M1 M2 M3 M M1 M2 M3

A B
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1000

500
200
100

. Hinh 2.San phdm PCR cua DNA phan tach dugc tir cac mau bun.
A. San pham PCR doan gen 16S rDNA; B. San pham PCR vung V3 thu¢c doan gen 16S rDNA
trén gel agarose 1%; M: Ladder, M1, M2, M3 1a s6 lan 13p lai mau.
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San phdm PCR ciia doan gen 16S rDNA duoc sir dung lam khuén cho viée khuéch dai trinh
tu V3 bang cap mdi co GC clamp: 357F GC* va 518R trugc khi tién hanh chay DGGE. Két
qua & Hinh 2B cho thiy, ¢ ca 3 mau bun déu cho san pham PCR ving V3 giéng nhau véi kich
thudc khoang 200 bp. San pham PCR ving V3 dugc dem di phan tich DGGE trén gel
polyacrylamide (Hinh 3A).

A M1 M2 M3 B M Bandl Band2 Band3 Band4 Band5 M Band6 Band7 Band8
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1000
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200
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Hinh 3. Két qua dién di. A) San pham PCR ving V3 trén gel polyacrylamide.
B) San pham PCR viing V3 thudc trén gel agarose 1%.

Két qua chay DGGE cho thiy c6 su phan tach cac band trén gel 1, tong cong ¢ 8 trinh
tur c6 kich thudc khac nhau tao thanh cac band riéng 1é trén gel. Tién hanh cét 8 gel band va
ky hiéu tir 1 dén 8. Tach lay DNA tir cic gel band va tinh sach bang kit Gel Extraction ciia
QIAEX dé thu nhan DNA tinh sach tir gel polyacrylamide, sau d6 cic mau dugc khuéch dai
trinh ty V3 bang cap moi 357F va 518R trude khi dem di giai trinh tw. San pham PCR duoc
kiém tra trén gel agarose 1% (Hinh 3B). San pham PCR ving V3 cho két qua cac vach déu
sang rd kich thuéc khoang 200 bp. San pham dugc giri di giai trinh t tai cong ty Macrogen,
Han Quéc. Sau khi xtr 1y, trinh tu ctia cac chiung dugc BLAST trén NCBI dé so sanh d¢ twong
dong. Két qua c6 6 loai vi khuan khi so sanh cac band véi ngan hang GenBank c6 do tuong
ddng twong tg 1a: Clostridium sp - 94%, Gordonibacter sp - 93%, Actinobacterium sp - 96%,
Nitrosomonas sp - 100%, Anammox - 100%, Microbacterium phyllosphaerae - 93%.

Nhu vy, trong bun cta hé thong xtr 1y nudce thai sinh hoat cua Chi nhanh Céng ty CH
Phan Toyota Pong Sai Gon c6 sy hién dién ciia mot sé vi khuan xir Iy N-NH,* thudc 2 nhom
hiéu khi va ky khi. Két qua nghién ctru cho thiy nhém vi khuan hiéu khi xir Iy N-NHs* ¢6 vi
khudn Nitrosomonas sp. va nhom vi khuén ky khi c¢6 vi khuan Anammox. Két qua khao sat
trén pht hop v6i nghién ciru cua nhom tac gia Hoang Phuong Ha va cong sy (2016), khi nhom
tac gia tién hanh phan lap va dinh danh céc chung vi khuan khir nitrat tr mau nudc thai tram
xtr 1y Trac Bach. Két qua ghi nhan c6 sy xuat hién ctiia 2 nhom vi khuan Nitrosomonas sp. va
Anammox [13].

Két qua nghién ctru 1am co so cho viéc st dung bun cua hé théng xU Iy nudc thai sinh hoat
tai Chi nhanh Céng ty C6 phan Toyota Dong Sai Gon 1am bun hoat tinh chay mé hinh & quy mo
10 lit/ngay.dém. Sy hién dién ctia nhém vi khuan Nitrosomonas sp. va Anammox trong bun hoat
tinh 14 nhén t quan trong anh hudng truc tiép dén hiéu suat xir Iy N-NH,*c6 trong nudc thai.

3.2. Anh hwéng ciia pH dén hiéu suit xir Iy N-NH4* ciia mé hinh

Nude thai dugc lay tir bé diéu hoa ciia hé thong xir 1y nudc thai tai Chi nhanh Cong ty
Cb phan Toyota Pong Sai Gon c6 ham lugng N-NH,* dao dong khoang 30-40 mg/L, ham
luong COD khodng 180-220 mg/L va ham luong P-PO4> khoang 16-2,2 mg/L. bay la ngudn
nude thai diu vao st dung chay thi nghiém & cac mo hinh nhu dugc bd tri & trén. D6i véi md
hinh d6i chimg, sau 30 ngay theo ddi, hiéu suat xtr Iy N-NH,4* dat trung binh 26,4%, cao nhat
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dat 40,6% & ngay van hanh thir 23 va thdp hon nhiéu so v6i mé hinh thuc nghiém. O mé hinh
thuc nghiém, hiéu suét xtr Iy N-NH,* dat trung binh 62,5%, cao nhét dat 66,9% & ngay van
hanh thr 27. Bén canh d6, hiéu suit xtr Iy COD cua ca 2 mo hinh (déi chung va thuc nghiém)
déu khong cao chi dat trung binh 1an Iuot 1a 50,9% va 60,1%. Tuy nhién, hiéu suét xir 1y
P-PO,* trung binh ting tir 23,9% ¢ mo hinh déi chimg 1én 58,5% d6i vi mo hinh thyc nghiém
(Hinh 4). pH dau ra ctia m hinh trong sudt qué trinh van hanh thay d6i khong dang ké
(pH 5,8-6,4 d6i voi mod hinh ddi chung, pH 7,0-7,5 d6i v6i md hinh thyc nghiém). Diéu nay
c6 thé giai thich 13 trong mé hinh thi nghiém c6 su ton tai va hoat dong dong thoi ctia 2 nhém
vi khuan Nitrosomonas sp. va Anammox.

Anh hudng ciia pH dén hiéu sudt xir Iy ciia mé hinh

80

70 H dbi chy
01 chun
60 p g = e v ¥

50 _‘*.‘*A‘%‘%

40 /

30 B

0 TNk If-.\-' pH diéu chinh
-ty T
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—8— N-NH/* P-POS —e—COD Thoi gian (ngay)
Hinh 4. Anh huéng pH dén hiéu suat xir Iy N-NHg*.

Theo két qua khao sat anh hudng cua pH, & md hinh thuc nghiém cho hi¢u suét xir Iy
COD, N-NH4*, P-POs* tot hon 6 m6 hinh do61 chimg. Tur két qua ghi nhan dugc, chi tiéu pH
c6 sy anh hudng 16n dén hiéu suat xur Iy N-NH," trong mé hinh xtr ly nude thai. Vi khuan
Nitrosomonas tiéu thy HCO3™ 1am cho pH mdi truong giam xuong theo phuong trinh dudi day:

2,34NH," + 1,850, + 2,66HCO5 —0,024CsH/NO; + NH,* + 1,32NO; + 2,54C0; + 3,94H,0 (1)

Trong khi d6 vi khudn Anammox tiéu thu ion H* lam cho pH mdi truong ting 1én theo
phuong trinh:
NHs* + 1,32 NO; + 0,066 HCO5 + 0,13 H* = 1,02 N> + 0,26NO3 + 0,066CH2005No 15 + 2,03H,0 (2)

Hai nhém vi khuan nay tac dong qua lai lam cho pH moi truong tuong dbi on dinh. Boi
vi, pH mo6i truong tac dong truc tlep 1én qua trinh sinh truong va phat trién cta vi sinh vat.
Diéu kién pH khoang 7,0-7,5 & bé thuc nghiém phu hop cho sy phat trién ciia nhom vi khuén
nitrat hoa bao gém Nitrosomonas sp. va Anammox. Do dd, chon mirc pH duy tri tir 7,0-7,5 dé
ap dung cho cac mo hinh trong giai doan khao sat anh huong cia ty 16 C:N:P dén hiéu suat
chuyén hoa N-NH,*.

3.3. Anh huéng ciia ty 18 C:N:P dén hiéu suit xir Iy N-NH,* ciia mé hinh
Giai doan khao sat hiéu suat xir Iy N-NH,* & cac ty 18 C:N:P khac nhau cho két qua dugc

thé hién rd & Hinh 5. Sau thoi gian 30 ngay theo doi d6i véi mdi giai doan, & cac ty 18 C:N:P
khac nhau cho hiéu suat xtr Iy N-NH4* khac nhau.
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Hiéu sudt xir Iy ctia mo hinh qua céc giai doan khao sat
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Hinh 5. Hiéu suit xtr 1y cia md hinh thi nghiém qua cac giai doan khao sat.

Déi véi hidu suat xir Iy COD & GD 1 trung binh dat 55,6%, cao nhat dat 57,9% & ngay
khao sat thir 23; hiéu suét xtr 1y 6n dinh va ting dan trong GD 2 dat cao nhit 69,7% & ngay
thtr 43, trung binh dat 64,8%. Hiéu sut nay tiép tuc tang trong GP 3 dat trung binh 72,1% 1ol
sau d6 giam dan & GD 4 trung binh con khoang 60%.

D6i v6i hiéu suat xir 1y P-POs* & GD 1 trung binh dat 53,4%, cao nhét dat 59,5% & ngay
khao sat thir 9; hidu suét xir Iy 6n dinh va tang dan trong GP 2, dat cao nhat 66,7% & ngay thir
39, trung binh dat 62,4%. Hiéu suét nay tiép tuc ting trong GD 3, dat trung binh 73,2% ro1 sau
d6 giam dan ¢ GP 4, trung binh con khoang 57%. Piéu nay c6 thé 1a do trong diéu kién co
oxy, cac vi khudn da tich litly phosphat tring ngung trong sinh khéi tir phosphat don theo
phuong trinh:

C2H40; + 0,16NH4* + 1,20, + 0,2P04*—0,16CsH/NO; + 1,2COz+ 0,2(HPO3) + 0,440H" + 1,44H,0 (3)

Déi v6i hiéu sudt xur 1y N-NH4* & GD 1 trung binh dat 76,6%; hiéu Sut xir ly on dinh va
tang dan trong GD 2 trung binh dat 82,2%. Pac biét trong GP 3 dat hi¢u sut trung binh 89,5%
rdi sau d6 dot ngdt giam & GD 4, trung binh con khoang 61,4%. Hé vi sinh vat trong bun cua
mo hinh thi nghiém di hoat dong rat hidu qua trong qua trinh xtr Iy N-NH,* thong qua cac
phuong trinh (1) va (2) & trén. Bén canh do, ¢ su tao thanh luong nho N-NOj3” trong sudt qua
trinh van hanh thi nghiém.

Nhu vy, tir cac két qua trén cho thay trong vén hanh m6 hinh xtr ly nudc thai, viéc quan
tam den cac yéu td moi truong rat can thiét. Ngoai chi tiéu pH, ty 1& C:N:P anh huong 16n dén
hiéu sudt xtr Iy N-NH4* ¢6 trong nudc thai. Tuy thudc vao tinh chat cua cac loai nude thai khac
nhau ma c6 sy thay doi khic nhau cta ty 1& C:N:P. Trong 4 ty 1¢ khao sat trén, ty 1& C:N:P
twrong tng GB 3 1a 100:15:1 cho hiéu suat xir Iy N-NH4* cao nhat, phit hop véi nhimng loai
nudce thai ¢ ham luong N-NH,* dau vao khoang 30-40 mg/L. Diéu dang chi ¥, trong qué trinh
van hanh mo hinh thi nghiém khéng bd sung thém vi sinh vat hodc bat ky ché pham vi sinh
nao khac, hiéu suat xur 1y ctia md hinh dwa vao vi sinh vat hién dién sin c6 trong bun hoat tinh
va nude thai. Biéu do ching t6, cac yéu t mdi trudng nhu pH, ty 18 C:N:P anh hudng 16n dén
qua trinh xur ly nude thai, gitip duy tri sy 6n dinh hé vi sinh vat, tir d6 tang hiéu suat xu 1y.
Ngoai ra, viéc han ché sir dung ché pham vi sinh giup giam chi phi trong viéc vén hanh hé
thong nudc thai, ddy chinh 1a giai phap vira tiét kiém vira mang lai hiéu qua can dugc nghién
ctru nhiéu hon nita trong thoi gian t6i.
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Khao sét dic tinh cong dbng vi khuén tir bun hoat tinh va énh hudng cia ty 16 C:N:P...

4. KET LUAN

Két qua dién di DGGE trong nghién ctru cho thay h¢ vi khuan trong mau bun tir hé thong
xtr 1y nude thai sinh hoat c6 sy da dang cao, gdm cac vi khuan xtr Iy N-NH4* nhu nhom vi
khuan hiéu khi c6 Nitrosomonas sp va nhom vi khuan ky khi Anammox. Ngoai ra con ¢ sy hién
dién cua cac loai thudc ho Microbacterium, Actinobacterium, Clostridium va Gordonibacter.

Két qua chay mé hinh thu dugc, pH thich hop cho hoat dong ctia vi khuén tir 7,0-7,5 va
ty 1& C:N:P twong tng 100:15:1 14 ty 1& phu hop nhét cho vi khuan ting truéng va phat trién
dugc sir dung trong hé thdng xtr 1y nude thai sinh hoat. Hiéu suat chuyén héa trung binh COD;
N-NH,*; P-PO,* theo ddi sau 10 ngay lan lugt dat 72,5%, 93,5% va 74,3%. Két qua thi nghiém
la co s¢ dua ra cong nghé xur Iy nudce thai voi ty 1€ C:N:P thich hop cho hé sinh vat trong hé
thdng xir 1y nude thai sinh hoat.

Loi c:dm on: Nhoém tac gia xin chan thanh cam on Vién Sinh hoc Nhiét d61 va Chi nhanh Cong
ty Co6 phan Toyota Bong Sai Gon da giap do trong qua trinh thyc hién nghién ciru.
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ABSTRACT

STUDY ON THE CHARACTERIZATION OF NITROGEN-FIXING BACTERIAL
COMMUNITY IN ACTIVATED SLUDGE AND EFFECTS OF RATIO C:N:P ON
REMOVAL OF AMMONIA FROM WASTEWATER TREATMENT PLANT

Tran Trung Kien'", Huynh Thi Diep?, Nguyen Hoang Dung?,

Le Quynh Loan?, Tran Quang Vinh?, Nguyen Thi Ly?,

Vu Thi Tuyet Nhung?, Pham Anh Vu?!, Tran Thi My Ngoc!

Tropical Biology Institute, Vietnam Academy of Science and Technology
’Nong Lam University Ho Chi Minh City

*Email: trkientr@yahoo.com

Many groups of microorganisms in nature are able to convert nitrogen compounds in

wastewater into non-toxic compounds to the environment. It is necessary to exactly determine
the bacterial community that posed abilities to remove nitrogen in activated sludge and the
effect of the C:N:P ratio to efficiently convert ammonia of the bacterial community. This study
was aimedto investigate the bacterial community which can treat nitrogen in the sludge
samples by the DGGE method and investigated the effect of the relationship between COD,
N-NH,*, and P -PO.* on the formation and oxidation ability of bacteria in activated sludge.
This research results show that the bacteria community in the sludge sample from the domestic
wastewater treatment system is highly diverse, including the presence of two bacteria capable
of converting ammonia including Nitrosomonas sp and Anammox. A ratio of C:N:P of
100:15:1 yielded the highest ammonia removal efficiency for 89.5% in 4 experimental periods.

Keywords: Ammonium, domestic wastewater, DGGE method, nitrogen treats bacteria.

124



