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LAM GIAU SINH KHOI ANAMMOX TU MOT SO NGUON THAI CHUA HAM LUQNG

AMMONIUM CAO

Hodng Phuong Ha, D3 Thi Li¢o, BS Thj Té Uyén

Vién Cong nghé sinh hoc, Vién Khoa hoe va Cong ngh¢ Viér Nam

TOM TAT

Tar cac tepm xU ly nude thar chim ham hegng ammomun cao, cie hop chit nitrogen duge loai di ding ke
nhiv hé (hong bun hoat tinh b’\ng nhimng qua trinh riéng bigt nitrate héa-khir nitrate: Trong nhing nim qua, Mot
cong ngh¢ md1 trong viée doan bo cie hgp chat chita nitrogen i duge phit tricn thay the cho nhimg cong nghg
truyén thong do phi hop vai tinh chdr nuoe thai vi A giam @i thinh cong ngh¢ Con dwimg mai duge khim pha
nay 14 qud trinh oxy hoa anmonium ky hhi (ANAMMOX). Ao by chuyén dar 1hanh khi nyirogen trong
dicu kién Ky Khi vui nitrite nbhu chdt nhin dign tr. So sinh vér qui trinh truyén théng nitrate héa va kine mitrate,
nhu c.:u su dyng oxy gam di hon 80% vi ngudn cacbon giam di 1007, Dé phét hién qua lrlnl\ anammox 1ir
m 56 nguon thai trén dia ban HY Noi, sinh KhGi vi khuan anammox dd duge 13m guiu 1 3 mau bun thaj tar
Khu thau t3p trung cda iy nghé ché bicn thre phim Phis D3, khu vure giét mo lan Binh D va b ga cin khach
spn TOSERCO. Sau 54 npy lam giau vi khudn anammox. b m phat hi¢n hoat tinh anammox bai sy éu thu
dong thot ammonium v nirie trong h¢ Jam giau, linh chat ndy on dinh tir ngdy thit 97 trs di Trong qud trinh
anammox., ammonium cht co thé br mat di khi ¢6 mdt mitrte. Hoat tinh anammox di duge k .'mg dinh thém bon
sy hinh thanh hydrazine-la san pham trung gian cta qua trinh oxy héa ammonium ky khi vai nitnte 1a chit
nhgn dién tir Sau khi haat tinh anammox én djnh mau cia ¢a 3 mau bin chuyén tir mau den sang nau sim Két
qua cua cic thu nghiém hoat tinh 14 kha néing loar bo 10 mg N-NH./l.ngay vi S mgN-NOyI ngay trong binh ky
khi ¢é dung tich 250 ml chira 30m] bin ling (twong duong 2,6 21 bun kho)

Tir khda Bim thai. chat when dién ni, oxy héa ammonim ky khi-ANAMMOX, hoat tink anammos. sin phom

trung gian-hydrozine
MG PAU

Qué trinh loa1 bo cic hop chat chira nitrogen la
mdt van dé quan trong trong xu ly nudc thai von sy
tham gia cua cac nhom vi khuan nitrate héa va khi
nitrate, Céc qua trinh ndy duogc biét dén s nhimg
nam 1890 (Winogradski, 1890) va dugc tmg dung rat
thinh cong trong nhimg mé hinh xir ly nudc thai o
qui m pilot. Gan day, mét qua trinh logi bo céc hap
chit nitrogen mé1 duge phat hién trong cic bé phan
mg xir Jy nudc thai tai Ha Lan do 14 qua trinh
anammox (Mulder ¢r al | 1995).

Qua trinh anammox (anacrobic ammonium
oxidation) 12 mdt qua trinh dya vao sy chuyén ddi
ning lugng tir sy oxy héa ammonium teong diéu kién
k){ khi v6i nitrite nhu chit nhan dlen wr, khéng can
bo sung ngudn cacbon, san phim cudi ciing tao khi
nirogen  vd  10% nitrate.  Hydrazine va
hydroxytamine 1 san pham trung gian cua qua trinh
(Khin et al., 2004). Qua trinh ndy duge thuc hi¢n
theo phuong trinh:

NH,' + 1,3 NO;” — 1,02 N, + 0,26 NOy” + 2H,0.

Qua trinh ANAMMOX hira hen mét con dudng
méi trong viée loal bo cac hop chat mtrogen tir nude
thai (Jetten er al . 1997). Tham gia vao qua trinh nay
1a nhom vi khuin anammox, nguén cacbon chinh
cho sinh truong cua v1 khuan |4 CO, (van de Graaf et
al., 1996). Pay la nhom vi khuan hoa 1y dudmg.
ching sinh triong cham, thai gian luu sinh Khi tau.
Lo thé ctia qm trinh ANAMMOX 1a khéng doi hoi
b sung ngudn cacbon hin co dé xar ly nuée thi
gidu ammonium nhu qua trinh phan nitrate hoa
(demstrification). Ngodi ra, hoat tinh cta vi khuan
anammox khdng bi anh hudng dm tinh boi cac chat
hoa hoe co trong mudc.

Trong nhimg nam gin day. vigc Ung dung qua
trinh  ANAMMOX trong xir 1y nudc thar giau
ammonium duge cor |8 nhimg cong nghé mang tinh
dot pha do tinh kha thi & uét kigm dugc oxy va
nguon cacbon. Cac thi nghi¢m & mitc d6 phong thi
nghi¢m cho thay, trong cic bé phan (mg chia sinh
khéi anammox cé kha nang loai bo dén 88%
ammontum va 99% nitrite trong diéu kién ky khi
(Jetten et al.. 1999).
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Tai Viét Nam, rit nhicu nguén thai bj 6 nhiém
ammonium ¢ao nhur cic lang np,l\é ché bien tinre an,
nhimg néng trang chin nuor gia sic, nhimg nha mdy
plnn dom.. V| du nhu o haygn Hoii Dire,
in audt mién dong ngurdn din con chit
nh chin nudi (chu yéu nuor l(vn) o]
|Iwn Pha dé, 80% npirgi din \(‘mE Mng, nght Yim
bim két hap vén chan nudr. Cic logi phé thini, nurde
hai sinh hoat. chin nudi, in xuit & day déu o true
uép ra ho, a0, ma Khang qua mét khao \ur 1y nio nén
hitm hrgmg amimonium trong nweae thai ¢6 Khi én 16i
Iunl_ nam mg NH,'/ Diy li nguyén nhin gay 6
nhidm nang nl_uon nude M cling nhir nude ngam
(Trdn Vian Nhi. 2003)

D¢ logi bo cic hgp chat chita nitrogen vé co pay
& nhiém nay, cong nghé nitrat hoa - khar nitrat vin
chrge Ap dung 1@ e yéu Mt s6 nghacn ciru thim do
vé qua trinh oxy héa ammonium ky khi cting bat dau
uén hanh nhu truomg dai hoc Bach Khoa 111 N1
nhung két qua mén chi dimy lai & cac nghién ctru co
ban. Lé Cong Nhat Phucmg va cs da nghién cdu xir
Jy_ammonium trong nude tha nudr heo bing qua
trinh mitrate héa mot phan/anammox qui mé phong
thi nghigny dat hiéu suat 92% khi sir dung gia the
polyacrylic (L& Cong Nhat Phuong. 2012). Nghién
clru thim do trude ddy cia ching (31 ciing da phat
hién duoc kha nang oxy héa ammonium ky khi trong
hé théng xir ¥ nude thar tai lang bin Phit Bé (Hoang
Phuong Ha. 2010), By 13 mét phat hién quan 1rong
vé qua trinh oxy héa ammonium ky khi duoc phat
hién tar lang nghé ché bién thyc pham va cling la
mdt trong nhimg d&s twemg dé ching 16 ticp tuc
nghién ciru.

Qua trinh Jam giiu simh khéi anammox rong
diéu kign ky khi va phat hign qua trinh oxy hoa
ammonium Ky Khi trong mét so loai bin thar chira
ham lugng hiru co va ammonium cao i myc tiéu
nghién ciru cha ching (61 Pay la mot rde nglnén
ciru rit quan trong dé co thé phit tién cong nghé xir
Iy nuae thai 6 nhiém ammomum hi¢u qua how trong
tuong lai.

VAT LIEU VA PHUONG PHAP

Doi tuyng nghién ciru

Cac mau bon duge thu hip tar nhimg diém thai
€6 ham Juong ammonium cao. Mau bin duge Iay m
cdc cong thai cua lang bin Phi Do khu vie gidt md
lon @i Binh Pa; ho ga cua khach san TOSERCO
thude dia ban Ha Ny
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Chc héa chit sur dung trong mdi truémg lam gidu
bin Anamimox ¢6 nguon goe Trung Quéc.

Cac thiét b sir dyng dé lam gidu sinh khé;
anammox ky khi la cic binh plastic, binh thiy tinh
duge thiér ké 520 cho khong dé oxy lot vdo, ¢6 diu
vdo. ra dé lay mau v Juan chuyén khi. Sir dyng binh
Khi nitrogen dé day oxy ra khoi binh 1am gidu,

Cac thiét bj cin thiét cho thi nghiém nhu may ly
tam, mdy quang pho. W cay vi sinh...1a trang thiet bj
cua phong Cong ngh¢ Sinh hoe Mor trudng, phong

Cic chit Chire nang Sinh hoc, phong Thi nghiém
Trong diem ve Cong nghé Gene, Vién Cong nghé
sinh hoc.

Phisong phap nghién ciru

I. Méu duge ldy 1ai cac diém cdch mdt bin
khoang 10 - 30cm. va duge gir trong chai, 1o vo
trimg, Mau dugc liy day tran qua miéng chai (hay
10) trinh khong dé khoang khong chira khong khi va
duge bao quan lanh (0°C - 4°C) cho dén khi dem
phan tich

2. Mor truomg lam gidu vi khuin anammox (rong
dicu kién ky khi theo Egli (Jetten ef al.. 1999: Mora
et al., 2004).

3. Qua 1rinh lam giau vi khuan anammox ky khi
duge tién hanh trong cic binh plasic ¢6 thé tich
10ijt. hay binh thay tinh ¢6 dung tich 2 lit. Binh duge
thiét ké sao cho trong qué trinh lam gléu khong cho
khong khi lot vao, ¢6 dau v1o ra d¢ tién hanh suc
ki nurogm loai vy vit lay mdu (hinh 1). Hé thong
lam giau v Kkhuan anammox dugc duy tri g ohi¢t do
khaang 30"C £2, pH rong khoang 7.5-8. Méi trudng
Jam gidu dirge bd sung hang wan va duge khuay dio
bing hé thong may khudy toc do 100 v/ph. Cac hop
chdt chira nitrogen trong cac mau bin duge kiém ira
hang ngay.

Quit trinh lam gidu vi khuan anammox gtai doan
2 duge 1ién hanh trong c¢ic binh thay tinh co dung
tich 250 ml chita 30 mi bon ling, més ruong fam
giau sioh khdi vi khuan dua vao voi thé tich cudi
cling 200 ml. binh duge bit kin bang nit cao su dé
ngdn khénp cho khong khi lot vao. Sur dung khi
nitrogen dé day khong khi ra khm binh. Cic binh
chira miu duge diil trén may vor téc do 100 viph aé
tron déu moi lrudmg nudi vi khuan (hinh 1). Mau
duge lay hang ngay dé xac dinh cée hop chit chira
nitrogen

4 Xdc dinh hoat tinh anammox bﬁng céch phat
hién sy giam dong thai ham luong ammonium va
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nitrite trong diéu ki¢n Ky khi, san phim trung gian I3
hydrazine (NyH.).

5. Binh
htp://www.astm.org)

Dung dich p-dimethylaminobenzaldehyde: hoa
tan p-dimethylammobenzaldehyde trong 200 ml
mel}_)y] qlcohoL thém 20 m! HCI dam dac Dung dich
chuan goc hydrazine | mg/l.

luong  hydrazine:  (ASTM,

Tién  hanh: Thém 1 ml dung  diehy
dimethylaminobenzaldehyde va 0,1 ml HC) dim dic
vio 5 ml dung dich mau. Sau 10 phit o nhict d¢
phéng do d¢ hip thy dnh sdng & biroe song 458 nim.
Dimg ¢ 0 thi chuan hydrazine (i dung dich 1 mp/l von
cac nong do* S, 10: 25, S0: 100 va 200 pg/l. Tinh
lugng hydrazine tao thanl trong miu nghien ciru dya

pd!

Hinh 1. Cac thiét bi st¥ dung trong qua trinh ANAMMOX.

KET QUA NGHIEN CUU

Dinh gi4 mire dd & nhiém cia cde miu nurée thai

Cac mdu bun thai sau khi thu thip tr Phu B,
Binh Pa va khach san Toserko da  durge tién hanh xac
dinh mjt 50 thanh phan gy 6 nhiém (Bang 1).

Két qua phan tich cho thay, him luong

B4ng 1. Mot sé thanh phan gay 6 ntiém trong nuérc thas

vao do thy chuan.

6 Xac dinh ham hrgng BOD;, _hdm lrong
ammonium, nitrite, nirate, trong cic miu nude thai
theo cic phromg phap chudn quoc (¢ (Franson, 1995).

7. Xac dinh trong lugmg kho cia bin bang cich
say bun & nhiét dg 105°C/2 gio.

8. Nghién ciu dinh gia kha ning oxy hoa
ammoniun trong diéu Kign ky khi: 30 m) bin lﬁng
phir d6 ¢o hoat tinh anaminox dugce chia déu vio 3
binh nhé ¢o dung tich 100 ml a1 ca duge dil trong
didu kién ky khi: Binh 1 chira 10 my N-NH/1, binh 2
chirt § mg N-NO»/1; binh 3 chita 10 mg N-NHJ/I va
S mg N-NOY/I 3 binh thi nghi¢m dat trong didu kién
ky khi. Tit ca cic binh duroc duge dat irén may lic.
10c do 60 v/phiit & nhigt dd phong (25-30"C), pH 7.5.

ammomum va cic hop chat hiru co khi eao trong cac
mau bun thai, nhat 14 cic mau liy ¢ Phi D6 va 1o mo
¢ ham qung amonium |én t6i 120 mg/l Nudc thar
bi 6 nhiém nay khong duuc AU ly truoc khi thai ra
mai trudng s& gay 6 nhi¢m cho mor trudmg thiy sinh
va moér trudmg xung quanh. Ddy 13 ly do de tién hanh
nghién ciru cac ma hinh xir ly nude thai.

Miu bun Théng sé
pH 80D (mg/l) Nisng N-NH, N- NO; N-NO,
{ma/l) (mah) (mgh) (mgh)
Phu D6 78 2355 195 120 0.1 07
Lomb 78 2235 207 123 05 05
Hdga 7.5 1767 50 25 07 09
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LAm gidu vi kKhuin anamniox dé vac djnh quh
trinh loai bo ammonium ky Khi tlr trong miu
awdc thai phu dé. (0 ma, hi gn

Mau tuoi sau khi thu thip duge dé ling qua dcm,
logi bo dych va tién hanh rira Jogr bin di cic Qp chit.,

Hoang Phuong Ha e al,

mit & thanh phan chét hiru co va hop chit nitrogen,
Sau do bd sung méi truéng dac trung dé lam gidu
nhom vi khuan anammox.

K& qua 1am gidu vi Khudn trong 52 ngdy ddu
(giai doan 1) dugc thé hign & hinh 2 (A, B va C).
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Hinh 2. Su bién déng cac hop chat chira niltogen trong
qua lrinh lam giau bun anammox giat doan 1 A Bun Phu
©0.8 Bunlomé, C Bun héga

Ket qua lam gidu sinh khor vi khuan anammox
Ky khi trong 52 ngay dau tién cho thay, cic mau bin
thu v¢ chira nhicu hop chat hiru co chua phéin hay
nén trong giar doan dau cia qué trinh lam g di
xuat hien kha nang khir nitrate coa ¢a 3 mau bim,
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Hinh 3. Su tién dong céc hop chdt chira nilrogen trong qué
funh gidu bun anammox giar doan 2 A. Bun Phu D4, B. Bun
16 mé:C. Bun hé ga

lrong pitrite duge bd sung vao S ngdy dhu la 10
mgN/. ngdy. 8 ngay tiép theo la 20 mgN/. ngay,
ham lugng, nitrite nay déu gidm gan nhu hét va thim
chi khi tang nitrite (61 40 mg NA. ngay, Iuong nitite
ciing giam hét hojic gan hét. Sy giam thiéu ham
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lugng nitrite trong giai doan ddu ciing da chi ra, kha
ning khir mtrate cia bun hé ga va 16 mb gan nhu
it de hon bun Phi B8 (Hinh 2). Do cac mau biin
chira rét nhidu cac hgp chit hiru co chua phin hiy,
nén ham lugng ammonium dugce tao thinh r qua
rinh phén hiy c6 trong 3 mau bun la khac nhau.
Trong qué trinh lam giau vi khuan anammox. cic
hgp chdt hiru co phan huy theo thoi gian va duoc
giam dan do xuat hién qua urinh khir nitrate va cac
qua winh di dudng ky khi Khac, ham lugng
ammonium tir ngay 40 tr& di giam dén 60% so vai
nhimg ngay dau.

Pé c6 thé phat hién nhanh hon qua trinh
ANAMMOX trong giai doan am giau, mot phan bin
duge chuyén sang binh thay tinh ¢é duny tich nho
hon, 30 m) bun ling (twony, duong 2,6 g/l bin kho) da
duge chuyén sang binh cé dung tich 250 ml. Ket qua
1am giaw vi khuan anammox g1 doan 2 dugc uen
hanh wong 78 ngay tiép theo (Hinh 3 A, B, C).

Trong qud trinh Jam giau v1 khuan anammox giai
doan 2, ham lugng ammonium duge dua vao binh
hang ngay ludn 1a 5 mg N/l ham qumg mitrite dau
vio dugc thay d6i wy thuge vao timg mau Kél qua
cho |hay kha ning khur nitrite trong tho gian dau
cla giat doan 2 vin rit cao. dic bigt d6i vor bun hd
ga va 16 mo. 40mg N-NOy/lngdy dd duge khir hé
(ngay thir 95, 96). Tir ngdy thar 97 dén 101, ham

wiq =

PD LM

HG

lugng nitrite by khir giam di. Ham lugng ammonium
dau ra glam vi gidm gan hét tir ngay thr 95, dién
hinh v&i mau bin Phi DS, Ninr vay, rit ¢é thé qua
trinh ANAMMOX da xuat ign song song voi qud
trinh khir nitrite. T ngay thir 97, luong mirite duge
dua vao [0mg N/ ngay luong ammonium a § mg
N/l ngay doi voi har mau bin LM va HG Riéng mau
bin PD do lugng ammonium bj loai di triét d& hon
neén or ngay 112 lugng ammonium da ting tir §
mgN/l lén 10mgNAL luong nitrite Van giit 0 S meN/l.
Hat hop chat nay duge chuyén héa hét hang ngay va
ket qua duge on dinh tai ngay 130. Biéu nay chimg
to kha nang oxy héa ammonium trong diéu kién ky
khi da dién ravd rang.

Tai thét diém nay, bén canh sy xudt hién hoat
tinh anammox, mau cua cac mau bun cing thay ddi,
mau duge chuyén tir den sim sang ndu do (Hinh 4).

Nghién ciru vé qud trinh anammox trong bin
thai chan nudi lon cua Ahn va déng 1dc g1a (2004)
cing cho thdy, khi xuit hién hoat_tinh oxy héa
ammonium Ky khi la cé sy thay dé1 mau ban tir
den sang d6 didm. Van de Graaf va déng tac 21
(1996) lai cho rang, sy thay d6i mau bun ¢6 the 1
sy tang luong cy(ochrome theo than gian. Két qua
nghién clru cua chang 161 cling cho thdy, khi mau
bun thay ¢ thi hoat tinh anammox thé hién rd
rang hon.

4 5 6
o 15
e
|} - =%
PD LM HG

Hinh 4. Cac m3u bun thi nghiém trroc va sau khi c6 hoat tinh anammox (Irwée 1,2, 3.5au 4,56}

Danb gi4 kha ndng oxy héa ammonium ky khi
cia qui trinh ANAMMOX

Hoat tinh oxy hoa ammonium ky khi ngay cang
on dinh va c6 chidu huéng tang 1én, ham lugng
ammonjum va nitrite dugc chuyen héa hét hang ngay
khi hwgng ammonium dugc tang tén den 10mg N/I,
nitrite duge git & nong do 5,5mg N/ (hinh 5) Cing
i thii diém nay, ham fugng BOD clia 3 mau bin

PD, LM, HG tuong umg la 110, 125 va 135 mg/l.
giam 95% so voi ban dau Ham lwong BOD giam
dong nghia voi kha nang khir mirate gram, chinh vi
vay ma nitrite can cho qua trinh anammox

Qui trinh anaramox chi xudt hign trong dien
kién khéng c6 oxy véi ammonium [a chat cho dién
i, con mitrie 1a chit nhan dién 1. pé thém mot minh
chimg cho diéu nay. thi nghi¢m dugc 11én hanh vé
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30 ml bim ling (twong duong 2,6 g/} bin kho) duge
chia déu vao 3 binh nho ¢6 dung tich 100 ml, 14t ca
duge dit trong diéu kign ky khi nhu da winh bdy &
phan phuemg phip nghién el Két qua duge thé
én & hinl 6 vi hinh 7

Trong dicu kién ky khi, & binh | moi tnromg chi
chita ammuomum thi ham Jeong gan nhu khong thay
ddi trong sudt thai gian thi nghigm 10 gid, ninmg
nguoc lan o bink 20 ham hrgng nitr Jai giam dan tr
gior thit 4 (hinh 6). Khi Kél hop ca ammonium va
nitric rong moi truomg ¢l binh 3, két qua cho thiy

Hoang Phuong Ha et al.

cé hai hgp chét nay déu gidm nhanh theo thoi gian vi
khéng phét hign chung sau 6 gio (hinh 7). Nhu viy
trong dicu ki¢n ky khi, ki khong c6 mat nitrite ham
lugng ammonium khong_ thay déi. Ham luong nitrite
E,hm di @ binh 2 co thé qua trinh khir nitrite trong
didu ki¢n ky khi van xdy ra. Nhung khi nitrite ¢ mt
cang véi ammonium thi né lar 14 chat nhan dién tir
nén ci hai thanh phan nay déu giam ddng hai theo
thoi gian. Két qua nay ciing di duge minh chimg
trong cic nghién clru trude day cua ching 16 khi
tién hanh nghién ciru tham do kha nang oxy héa
ammonium ky khi ciia bun thaj Phi Do,

Ham lrong N (mg/l)

@ N-NH4 dau ra

uN—M—Wdauvao uN—NOZd uvao
B N-NO2 deu ra

Thei gian (ngay)

Hinh §. Hi¢u sut chuyén hoa ammonium va nitrite trong didu kign ky khi

6 —e— N-NH4 (mgil)
g —a— N-NO2 1)
25 (mgl)
£,

2
z,
o
82
2
£1
&
4

)

0 2 4 8 Thoi gifin (gio) 10

5
_ —— NN (M)
S —8— N-NO2 (mgf)
£
z3
o
3
g 2
£
T

0+

0 2 4 6 Thiylegian (g\g)

Hinh 6. Kha nang gidm ammonium & binh 1 va nitnte &
binh 2

Khi qui trinh oxy hoa ammonium ky khi xudt
hién, san pham trung gian 120 thanh 13 hydrazine va
hydroxylamine. Nghién ciu sy co mit coa hydrazine
trong cic mau bin da lam giau duge tién hanh, két
qua duge (rinh bay ¢ hinh &

Két qua nhan duge tr hinh 8 cho thiy. ham

586

Hinh 7 Kha nang gidm ammonium va nitnte & binh 3,

lugng hydrazine bit dau sudl hign & gio thir 2 va
ting dan dén gio thir 4 vai ham lugng 1,27 mg/l, ham
lugng niy dugc giam dan o gié thir 5. Song song véi
sy tao thanh sin phdm trung gian hydrazine, ham
fugng nitrite va ammonium cling g1am dan vA hiéu
suat loar bo 161 80 va 95% twong img & gid thir 5. Nhu
viy. ngodi sy gidm dong thoi ammonium va nitrite
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trong diéu ki¢n ky khi cia cic mau bun nghién ciru thi
sit tao thanh san pham trung gian (hydrazine) da thém
mt minh chimg dé khang dinh su hign dién cua qua
rinh ANAMMOX tong. céc h¢ thong 1am gidu v
khudn oxy héa ammonium ky khi. Ahn va dong tic
gia (2004) cho cAng. sy hinh thanh sin phdmn truag
gian hydrazine 1a mot théng sé quan trong danh diu
su thinh cong cia qua trinh loai bo cic hop chit chim
nitrogen bing con dudng ky khi.

N o

Ham lsong N (mgh)

[ 1 2

3 Theigidn (gie) 3
—e—N-NH4 (mg/) —e— N-NO2 (mg/l) —a— N-N2H4 (g

Hinh 8 Su hinh thanh hydrazine trong qua trinh oxy hoa
ammonium ky khi coa mu bun PO

Cac két qua thu duqc trong cong trinh nay da
ching minh dugc sy xuat hién qua trinh oxy hoa
ammonium trong diéu kién ky khi cia 3 mdu bun
thai chira ham lugng hiru co va ammonium cao. Ke}
qui nghién ciru da gép thém nhimg dir liéu méi ve
su oxy hoa ammonium xay ra trong diéu kién ky khi
cua céc Jogi nudc thar lang nghé va nude thai sinh
hoat. Qué trinh oxy héa ammonium ky khi dién ra
chic hin ¢o su tham gua ciia nhém vi Khudn
anammox va sy ¢ mat cia nhom v khuan nay sé
duge chimg 16 trong nhimg nghién clru tép theo
Céc nghién clru néy gop phdn ma ra hudng cong
ngh¢ méi rong xir ly nudc thai nhiém ammonium
bﬁnﬂ con dudng ky khi ¢o hi¢u qua cao va nét kiém
gid thanh tai Viét Nam.

KET LUAN

Dé l3m giau vi khuan anammox va phat hign qua
rinh ANAMMOX trong ¢a 3 mau bin ldy (5 nuse
thai lang nghe va nuéc thai sinh hoat. Hoat tinh
anammox duoc xdc dinh bing sy giam dong thér
ammonium vA otrite trong diéu kign ky khi, dac bigt
1a sy hinh thanh san pham trung glan hydrazine. K

€6 hoat tinh anammox. cé sy thay dé1 mau bin tir
den sangs maa ndu sam,

Qud tinh ANAMMOX di loai b 10 mgN-
NH/Lngdy va 5 mgN-NOy/\ngay teong binh thi
vghigm dung tich 250 inl chita 30 mJ bin lang.

Lo ciam am: Cac 1hi nghém dinre tién hanh rong
cong trinky nin co sie dyng trang thiét by cia Phong
thi nghiem Trong diém Cong ngheé Gen. Vign Cing
nehé Smh hoc.
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ENRICHMENT OF ANAMMOX BIOMASS FROM SOMF. SEWAGF. SLUDGE SOURCES
WITH HIGH AMMONIUM CONCENTRATION

Hoang huong Ha'. Do Thi Licn, Do T'hi To Uyen

Jnstinure of Botechnongy Vietmam Academy: of Science and Technology

SUMMARY

In wastewater treatment plants wih bigh annnonium  concentration.

nitragen  compounds would

signilicantly reduce by activated sludge system with separate reatments' mitrification and denitn fication. Over
the past few years, new technologies for mitrogen removal have been developed 1o change 1o the iraditional
waslewaler treatment technologies because it was consistenl with nature of waste water and reducing
technology costs. Newly discovered pathways are the anacrobic oxidation of ammoniim (ANAMMOX)
Amnonium is converied to nitrogen gas under anoxic conditions with nitrine sy the eleciron acceptor
Compared 10 conventional nitrification and denitrification, the acration and carbon-source demand is reduced
by over 50 and 100%, resp ly. Anacrobic oxidszing (A \) biomass was enriched from
sludge collected 1n Hanoy's areas such as food processing Phudo villages, semuge sludge of pig slaughtering
arca in Binhda and septic tank of TOSERCO hotel. Afler 54 days anammox activity slarted to be detected. by
the si of and mitrite in the sludge enrichment systen, this particularnity
stable (rom day 97 on\\:urds In anaerobic conditions, ammonia can b lost only s the presence of nitnle
Anammox actvity was further confirmed by the formation of hydraz ¢ hate products of bi
ammonium oxidation with nitnie as electron aceeplor Afler a \|’|b]L anammox activity, the color of biomass of
the 3 samples changed from black 1o dark brown The results of 1he activity tests is the abihity 16 remove 10 mg
N-NH4/).day and 5 mg N-NOu/I day in 250 ml glass bottles with 30 il of sediment sludge (equivalent 10 2,6 g
/1dry sludge).

Kevwordy Anacrobic oxidation of
miermediate product. sewage studge

(AN TAMNION),

actvire, electron acceptor. hvdrozie -
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