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TOM TAT 

Tai cac lr?m xCr ly nude that chira ham lugng ammonium cao, cac hgp chk nitrogen dugc loai di dang ke 
nhd he thong biin hoat tinh bang nhOng qua Irinh rieng biel nitrate hda-khir nilrale, Trong nhSng nam qua, mot 
cong nghe moi trong \ icc loat bo cac hgp chal chira nitrogen da dugc phat trien thay the cho nhung cdng nghe 
truyen Ihdng do phii hgp vdi tinh chat nude ihai va giam gia thanh cong ngh? Con dirong moi dirge kham pha 
nay la qua trinh oxy hda ammonium ky khi (ANAMMOX), Ammonium b] chuyen ddi thSnh khi nitrogen trong 
dieu kien ky khi \ai nitrite nhu chat nh^n dien tu. So sanh vdi qua Irinh Iruyen Ihong nilrale hoa va khu nitrate, 
nhu cau su dyng oxy giam di hem 50% va ngudn cacbon giam di 100%. De phat hien qua trinh anammox tir 
mgt so ngudn thai tren dia ban Ha N^i, sinh khdi vi khuan anammox da dugc lam giau tii 3 mau biin thai lai 
khu thai lap trung ciia lang nghe che bien Ihuc pham Phii Do, khu vuc giet md Ion Binh Da va ho ga cua khach 
ŝ n TOSERCO. Sau 54 ngay lam giau vi khuan anammox, bat dau phat hien hoal tinh anammox bdi sg lieu thu 
ddng ihdi ammonium va nilrite lrong h? lam giau, tinh chk nay dn djnh tir ngay thir 97 trd di Trong qua trinh 
anammox, ammonium chi co the bi mat di khi cd mat nitrile, Hoat linh anammox da dugc khang djnh them bdi 
sg hinh thanh hydrazine-la san pham trung gian ciia qua trinh oxy hoa ammonium ky khi vdi nitrite la chat 
nh^n dien tir Sau khi hoal tinh anammox on dinh mau ciia ca 3 mau bim chuyen tir mau den sang nau sam Kel 
qua cOa cac thu nghiem hoat tinh la kha nang I031 bo 10 mg N-NHj/l.ngay va 5 mgN-NO;/l ngay trong binh ky 
khi CO dung tich 250 ml chira 30ml biin lang (lucmg duang 2.6 g/l biin kho) 

Tic khoa Bim thai, chat nhan dien lu. oxy hoa 
trung gian-hydrazme 

fy khi-ANAMMOX. hoal linh anammox, sdn phai 

MCiDAU 

Qua trinh loai bd cac hgp chal chira nitrogen la 
mgt van dg quan trgng trong xu ly nude thai vdt su 
tham gia cua cac nhdm vi khuan nitrate hda va khu 
nitrate. Cac qua trinh nay dugc biel den iCr nhimg 
nam 1890 (Winogradski, 1890) va dugc ung dung rat 
thanh cdng trong nhCnig md hinh xir ly nude thai d 
qui mo pilot. Can day, mdt qua trinh loai bd cac hgp 
chat nitrogen mdi dugc phat hi?n trong cac be phan 
img xu ly nude thai tai Ha Lan dd la qua trinh 
anammox (Mulder er a / , 1995). 

Qua trinh anammox (anaerobic ammontuiri 
oxidatitm) la mgt qua frinh dua vao su chuyen ddi 
nang lugng tir sg oxy hda ammonium trong dieu ki^n 
ky khi vdi nitrite nhu chit nhan di^n lir, khong can 
bd sung ngudn cacbon, san pham cuoi ciing tao khi 
nitrogen va 10% nitrate. Hydrazine va 
hydroxylamine la san pham Irung gian ciia qua trinh 
(Khin el al, 2004). Qua trinh nay dugc thuc hi?n 
theo phuong trinh: 

NH4^ + 1,3 NO2" -* 1,02 N, + 0,26 NO3" + 2H2O. 

Qua frinh ANAMMOX hira hen mdl con dudng 
mdi trong viec loat bd cac hgp chat nitrogen lir nude 
thai (Jetten et al, 1997). Tham gia vao qua frinh nay 
la nhdm vi khuan anammox, ngudn cacbon chinh 
cho smh trudng ciia vi khuan la CO2 (van de Graaf er 
al., 1996). Day la nhdm vi khuan hda tu dudng, 
chiing stnh Irudng cham, thdi gian luu sinh khdi lau. 
Lgi the cita q̂ ua frinh ANAMMOX la khdng ddi hdi 
bd sung ngudn cacbon hCru co de xir ly nude that 
giau ammonium nhu qua trinh phan nifrale hda 
(denilrification). Ngoai ra, hoat linh cua vi khuan 
anammox khdng bi anh hudng am linh bdi cac chat 
hda hgc cd lrong nude, 

Trong nhtrng nam gan day, viec irng dung qua 
irinh ANAMMOX trong xir ly nude thai giau 
ammonium dugc coi la nhung cdng nghe mang linh 
dot pha do linh kha thi la ti^l kiem dugc oxy va 
ngudn cacbon. Cac thi nghiem 0 mirc do phdng ihi 
nghiem cho thky, trong cac be phan img chita sinh 
khdi anammox cd kha nang loai^ bd den 88% 
ammonium va 99% nifrile lrong didu kien ky khi 
(Jetten etal, 1999). 
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T îi Viet Nam, rai nhieu ngudn thai bj 6 nhiem 
ammonium cao nhu cac lang nghe che bien Ihirc in, 
nhimg ndng Irang ch5n nuni gia sue, nhung nha mdy 
san xual phan dam,., Vi d\i nhu d huygn Hoai Dire, 
ngoai nghe siin xual mien dong ngudi diin cdn chii 
trgng den nganh chan nudi (chii yeu nudi lgn), 0 
thdn Phil dd, 80% ngudi diin song b^n^ ngh^ liiin 
bun kC't hgrp vdi chiln nudi, Ctic logi phe thai, nut^c 
thai sinh hogt, ch5n nudt, sun xual d day deu dd Irgc 
Hep ra hd, ao, iiia klidng qua mgl khau \ir ly nao nen 
ham lugng ammonium Irong nirdc ihai cd khi len ldi 
hang iiiliii mg NH4VI Day la nguyen nhan gay d 
nhiem n?ing ngudn nude m^\ cung nhu nirdc ngam 
(Tran van Nhi, 2003) 

De logi bd cac hgp chal chira nitrogen vd co gay 
d nhiem nay, cdng nghe nilral hda - khir nilrat van 
dugc ap dgng la chii \cii Mgl sd nghien ciru thSin dd 
ve qua trinh oxy hda ammonium ky khi ciing b3l dau 
lien hanh nhu Irudng dai hgc Bach Khoa Ihi Ngi 
nhung kel qua nidi chi dimg lgi d cac nghien ciru co 
ban, Le Cdng Nhat Phuang va cs da nghien ciru xu 
ly ammonium lrong nude ihai nudi heo b5ng qua 
frinh nilrale hda mdl phan/anammox qui md phdng 
Ihi nghiem dai hieu sual 92% khi sir dung gia the 
polyacrylic (Le Cdng Nhal Phuong, 2012). Nghien 
cuu Iham dd frudc day cua chiing tdi cung da phat 
hien duoc kha nang oxy hda ammonium ky khi lrong 
he thdng xu 1\' nude ihai tai lang biin Phu Dd (Hoang 
Phucmg Ha, 2010). Day la mgl phai hien quan lrong 
ve qua Irinh oxy hda ammonium ky khi duoc phat 
hien tai lang nghe che bien thuc pham va cQng la 
mdt lrong nhirng ddi lugng de chung ldi liep tuc 
nghien ciru. 

Qua irinh lam giau sinh klidi anammox lrong 
dieu kien ky khi va phai hien qua Irinh oxy hda 
ammonium ky khi trong mgl sd Ioai biin that chira 
ham lugng hiru co va ammonium cao la myc lieu 
nghien ciru cua chimg ldi Day la mgl budc nghien 
ciru rat quan trgng de cd the phai tnen cdng nghe xu 
ly nude ihai d nhiem ammonium hieu qua hon lrong 
luong Iai. 

VAT LIEU VA PHU'ONG PHAP 

Ddi tugng nghien ciju 

Cac mau bim dugc thu thap igi nhiing didm thai 
cd ham lugng ammonium cao, Mau biin dugc \ky lai 
cac cdng thai cita lang bun Phii Dd; khu vgc giit md 
lon lai Binh Da; hd ga cita khach sEin TOSERCO 
thudc dja ban Ha Not 

Ckc hda chat sit dgng trong moi frirdng lam giau 
biin Anammox cd ngudn goc Trung Quoc. 

Cac Ihilt bi sii dyng de lam giau sinh khdi 
anammox ky khi la cac binh plastic, binh thuy tinh 
dugc thiel kS sao cho khong de oxy Igt v^o, cd d3u 
viio, ra d^ lay mau vii luan chuyen khi. Su dgng binh 
khi nitrogen de day oxy ra khdi binh lam giau. 

C^c thiel bj can thiel cho thi nghigm nhu mii^ ly 
lam, may quang phd, tii cay vi sinh...la trang thiet bi 
cLia phdng Cong nghg Smh hgc Mdt irudng, phdnj 
Cac chat Chirc nang Sinh hgc, phdng Thi nghiem 
Trgng diem ve Cdng ngh^ Gene, Vi^n Cdng nghe 
sinh hgc, 

Phuwng ph j p nghien cihi 

I, Mau dugc lay Igi cac diem each mat bim 
khoang 10 - 30cm, va dugc giir lrong chai, Ig vd 
triing. Mau dugc lay day trim qua mi?ng chai (hay 
Ig) tranh khdng de khoang khdng chira khong khi vii 
dugc bao quan lanh (0"C - 4"C) cho den khi dem 
phan lich 

2. Mdl trudng lam giau vi khuan anammox trong 
dieu kien ky khi theo Egli (Jetten et al., 1999; Mora 
etal, 2004). 

3. Qua trinh lam giau vi khuan anammox ky khi 
dugc lien hanh trong cac binh plastic cd the tich 
101 it, ha> binh ihiiy tmh cd dung tich 2 lit. Binh dugc 
thiel ke sao cho trong qua trinh liim giau khdng cho 
khdng khi lot vao, cd dau viio, ra de tien hanh sue 
khi nitrogen loai o.\y vii lay mau (hinh I), He thdng 
Iain giau vi khuan anammox dugc duy tri d nhiet do 
khoang 30"C ±2, pH trong khoang 7,5-8. Mdi frudng 
lam giiiu dugc bd sung hang tuan va dugc khuiiy dao 
bang h^ ihdng ma\ khuay tdc do 100 v/ph. Cac hgp 
chat chira nitrogen frong cac miiu biin dugc kiem tra 
hang ngay. 

Qua trinh lam giiiu vi khuan anammox gtai dogn 
2 dugc lien hanh trong cac binh thity tinh cd dung 
tich 250 ml chira 30 ml biin lang, moi truong lam 
giau smh khdi vi khuan dua vao voi the tich cudi 
cimg 200 ml, binh dugc bjt kin bang nut cao su de 
ng3n khdng cho khdng khi lot vao. Sir dyng khi 
nitrogen de day khdng khi ra khdi binh. Cac binh 
chira miiu dugc dai tren may voi tdc do 100 v/ph de 
trgn deu moi trudng nudi vi khuan (hinh I). Mau 
dugc lay hang ngay de xac dinh cac hgp chat chiia 
nitrogen 

4 Xac dmh hogt linh anammox bang each phat 
hien sg giam ddng thdi ham lugng ammonium va 
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mtrile trong dieu kidn ky khi, san phim trung gian la 
hydrazine (NiHj). 

5. Dinh luong hydrazine: (ASTM, 
http://www.astm.org) 

Dung djch p-dimethylaminobenzaldehyde: hda 
lan ;j-dimethylaminobenzaldehyde lrong 200 ml 
methyl alcohol, them 20 ml HCI dam dgc Dung didi 
chuan gdc hydrazine I mg/I, 

Tien hanh: Them 1 ml dung dich 
dimelhylaminobenzaldehyde va 0,1 ml HCI dam dac 
vao 5 ml dung dich mau. Sau 10 phiil o nhiel dg 
phdng do do hap thu anh sang d budc sdng 458 nm. 
Dung dd thi chuan hydrazine tir dung dich 1 mg/l vdi 
cac ndng dd' 5; 10; 25, 50; 100 va 200 pg/1, Tinh 
lugng hydrazine tao thanh lrong mau nghien ciru dua 

vaoddlhi chuan. 

6 Xac djnh ham lugng BOD3, ham luong 
ammonium, nitrite, nilrale, trong cac mau nude thai 
Iheo cac phuong phap chuan qudc t^ (Franson, 1995). 

7. Xac dmh Irgng lugng klid ciia bim biing each 
say biin d nhiel dg 105"C/2 gid. 

8. Nghien ciru danh gia klia nang oxy hda 
ammonium lrong di^u ki?n ky khi: 30 ml biin lang 
phii do cd hoal linh anammox dugc chia Aku viio 3 
binh nhd cd dung lich 100 ml tk ca dugc d^l trong 
didu kien ky khi: Binh 1 chira 10 mg N-NH4/I, binh 2 
chua 5 mg N-NO3/I; binh 3 chira 10 mg N-NH4/I va 
5 mg N-NO2/I 3 binh ihi nghiem dat Irong di^u kien 
k;> khi, Tai ca ciic binh duoc dugc dat Iren may l5c, 
Idc do 60 v/phiil 0 nhi?l dg phdng (25-30'C), pH 7,5. 

Hinh 1. Cac thiel bi sif dung lrong qua trinh ANAMMOX. 

KET QUA NGHIEN CUU 

Danh gia mirc do o nhiem ciia cac mau niroc thai 
Cac mlu biin that sau kht thu thap lir Phii Dd, 

Binh Dil vii khach san Toserko da dugc tien hanh xac 
dinh mdt sd thanh phSn gay d nhiem (Bang 1), 

Kel qua phan lich cho thay, ham lugng 

ammonium va cac hgp chat hiru co kha cao trong cac 
mau bim that, nhil la cac mau lay d Phii Dd va Id md 
cd ham lugng amonium Ien tdi 120 mg/l Nude thai 
bi 6 nhiem niiy khdng dugc xii ly trudc khi thai ra 
mdi Irudng se gay d nhiem cho mdi trudng thiiy sinh 
vii mdl Irudng xung quanh. Diiy la ly do de lien hanh 
nghien cuu cac md hinh xu ly nude thai. 

Bang 1. Mot s6 

M l u bun 

PhO 0 6 

L6m6 

H6ga 

thdnh ph i r gayc 

pH 

7,8 

7.8 

7,5 

nhiem Irong nuoc ttiai 

BOD (mg/l) 

2355 

2235 

1767 

(mg/l) 

195 

207 

50 

Thong s6 

N-NH4 

(mg/l) 

120 

123 

25 

N-NO2 

(mg/l) 

0,1 

0,5 

0,7 

N-NO3 

(mg/l) 

0,7 

0,5 

0,9 

http://www.astm.org
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\jkm gi^u vi khuan anammox de \:ic djnh quii 
trinh loai bo ammonium k\ khi tir (rong mau 
n\xt>-c thai phii d6,16 md, hd gii 

Mau luoi sau khi thu thgp dtrgc de l̂ ng qua dem, 
logi bd d{ch va lien hanh rira logi bot di cac tgp chal. 

mgt so th^nh phan chat hiru co va hgp chat nitrogen. 
Sau dd bd sung moi trudng &kc Irimg de lam giau 
nhdm vi khuan anammox. 

Kfil qu^ lim giau vi khuin lrong 52 ngiy diiu 
(giai dogn 1) dugc the hi?n d hinh 2 (A, B va C). 

ThW gian (ngAy) 

- NH4-N - • - N02-N (d^u v^o) - A - N02-N (d^u ra; 

Th6'iglan (ng^y) 
- NH4-N - A - N02-N(d^u ra 

Hmh 2. Sg bi^n d^ng c ^ hop ch^t chua nitrogen trong 
qua trinh lam giau biin anammox giai doan 1 A Bun Phu 
Do, B Bun lom6, C Biin ho ga 

W-N|dliuf3) 

ThM gian (ngiy) 
-N02-N(d^uvte) 
-NO;-NMiura> 

f fi&i gian (ngjiy) 
N02-N(dauvdo) 
t02-N(daura) 

Hinh 3. S g bi^n d^ng ckc hgp ch^t chua nitrogen lrong qu^ 
Irinh giau bun anammox giai dogn 2 A, Biin Phu Dfl . B. Bun 
l6m6:C. Bun h6 ga 

Kel qua lam giau sinh khdi vi khudn anammox 
ky khi lrong 52 iigay dau lien cho ihly, cac mau biin 
thu ve chira nhieu hop chat hun co chua phan hiiy 
nen frong giai doan diu ciia qua trinh lam giau da 
xual hien kha nang khir nifrale ciia ca 3 mlu bim. 

lugng nitrite dugc bd sung vao 5 ngay diu lit 10 
mgN/l, ngay, 8 ngay tiep theo la 20 mgN/I. ngiiy, 
ham lugng nitrite nity deu giam gan nhu het vii tham 
chi khi tang nitrite tdi 40 mg N/l. ngay, lugng nitite 
ciing giam het hoac gan h^. Sg giam thilu ham 
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lugng nitrite frong giai dogn diu ciing dii chi ra, kha 
nang khu nitrate ciia bim ho ga va Id md gan nhu 
tti^t de hon bim Phii Dd (Hinh 2). Do cac mlu biin 
chiia riit nhieu cac Iigp chiit hihi co chua phan hiiy, 
nen ham lugng ammonium dugc tgo thanh tit qua 
trinh phan hiiy cd frong 3 mau bim Iii khac nhau. 
Trong gua frinh lam giiiu vi khuan anammox, cac 
hgp chat hOii co phan hiiy theo thdi gian va dugc 
giam din do xuat hien qua trinh khir nitrate va cac 
qua trinh dj duong ky khi khac, ham lugng 
ammonium tir ngay 40 trd di giam den 60% so vdi 
nhiing ngay dau. 

De cd the phat hi^n nhanh hon qua trinh 
ANAMMOX tr(mg giai doan liim giau, mgl phan bim 
dugc chuyen sang binh thiiy tinh cd dung lich nhd 
hon. 30 ml bim ling (tucrng duong 2,6 g/I bim khd) da 
dugc chuyen sang b'mh cd dung tich 250 ml, Ket qua 
lam giiiu vi khuan anammox gtai doan 2 dugc tten 
hanh trimg 78 ngiiy tiep dieo (Hinh 3 A, B, C). 

Trong qua frinh lam giau vi khuan anammox giai 
doan 2, ham lugng ammonium dugc dua vao binh 
hang ngay luon la 5 mg N/l, ham lugng nifrite dau 
vao dugc thay ddi tiiy thugc vao timg mau Ket qua 
cho thiy, kha nang khir nifrite frong thdi gian dau 
ciia giai doan 2 van rat cao, dac biet ddi vdi bim hd 
ga va Id md, 40mg N-NO;/l.ngay da dugc khir het 
(ngay thir 95, 96). Tir ngay thii 97 d^n IOI, ham 

lugng nitrite bj khii giam di. Hiim lugng ammonium 
dau ra giam vii giam gan het tir ngiiy thir 95, di&i 
hinh vdi mau bim Phii Dd. Nhu vay, rit cd th i qua 
frinh ANAMMOX da xuat hi^n song song vdi qua 
frinh khu nitrile. Tir ngay thir 97, luong nitrite dugc 
dua vao lOmg N/I.ngiiy, lugng ammonium la 5 mg 
N/l ngay ddi vdi hat mau biin LM va HG Rieng mau 
biin PD do lugng ammonium bj Ioai di lri?t de ban 
nen frr ngay 112 lugng ammonium da lang tu 5 
mgN/l len lOmgN/l, luong nitrite van giir d 5 mgN/I. 
Hai hgp chat nay dugc chuyen hda het hang ngay vii 
kel qua dugc dn dinh ldi ngay 130, Dieu nay chung 
id kha n^ng oxy hda ammonium frong dieu kien ky 
khi da dien ra rd rang. 

Tai thdi diem nay, ben cgnh su xual hien hoal 
tinh anammox, mau cua cac mau biin ciing thay ddt, 
mau dugc chuyen hi den sgin sang nau do (Hinh 4). 

Nghien ciiu ve qua irinh anammox lrong biin 
thai chan nudi lgn cua Ahn vii ddng tac gia (2004) 
ciing cho thay, khi xual hien hoat linh oxy hda 
ammonium ky khi lii cd su thay ddi mau biin tir 
den sang dd dam. Van de Graaf vii ddng tac gia 
(1996) lai cho rang, su thay ddi mau bim cd the la 
su tang lugng cytochrome theo thdi gian. Ket qua 
nghien cuu ciia chiing tdi cung cho thay, khi mau 
biin thay ddi ihl hoat linh anammox the hien ro 
rang hon. 

":,*v̂ -i! i*^| mt\ 

•ii 
Hinh 4. C6c mSu bim ihi nghl$m Irudc va sau khi c6 hoat tinh anammox (trudc 1,2,3, sau 4,5,6) 

Diinh gij kha nang oxy hda ammonium kj; khi 
cQa qua trinh ANAMMOX 

Hoat tinh oxy hda ammonium ky khi ngay cang 
on dinh va co chi^u hudng lang Ien, ham lugng 
ammonium va nifrite dugc chuyen hoa het hang ngay 
khi lugng ammonium dugc tang Ien den lOmg N/I, 
nitrite dugc giii d ndng dg 5,5mg N/l (hinh 5) CQng 
tai thdi difim nay, ham lugng BOD cita 3 mlu bim 

PD, LM, HG tuong iing la 110, 125 va 135 mg/l, 
giam 95% so vdi ban diu Ham luong BOD giam 
ddng nghTa vdi kha nang khu nifrale giam, chinh vi 
vay ma nifrile cin cho qua frinh anammox 

Qua frinh anammox chi xuit hi^n frong dieu 
kien khdng cd oxy voi ammonium lit chiit cho dien 
tir, cdn nifrie la chit nlian dien tu. D^ thetn mgt minh 
chimg cho di^u nay, thi nghiem dugc lien hanh vdi 
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30 nil biin \kx\g (luong duong 2,6 g/l biin khd) dugc 
chia diu vao 3 binh nhd cd dung lich 100 ml, liii ca 
dugc d^l trong dieu ki?n ky khi nhu di! frinh biiy d 
phan phuong phap nghien cim, Kel qua dugc the 
hi^n dhinh 6 va hinh 7. 

Trong diiu ki?n ky khi, d binh 1 indi trudng chi 
chira ammonium thi ham lugng gan nhu khdng thay 
ddi lrong sudl thdi gian ihi nghiem 10 gid, nhung 
nguoc lai o binh 2. hiim lugng nitril lgi giam dan tir 
gid thir 4 (hinh 6), Kht kel hgp ca ammonium vii 
nitril lrong mdi trudng ciia binh 3, kel qua cho thay 

ck hai hgp chit nay diu gi^m nhanh theo thdi gian va 
khdng phM hi?n chung sau 6 gid (hinh 7). Nhu vay 
frong dieu ki?n ky khi, khi khdng cd mat nitrite ham 
lugng ammonium khdng thay doi. Hiim lugng nitrite 
giam di d binh 2 cd th i qua frinh khti nitrite frong 
dilu ki^n ky khi vIn xay ra. Nhung khi nifrite co miii 
ciing vdi ammonium thi nd Igi la chat nhSn d i ^ tir 
nen ck hai thanh phan nay deu giam ddng thdi theo 
thdi gian, Ket qua nay ciing da dugc mmh chimg 
trong cic nghien ciru trudc day ciia chimg toi khi 
lien hanh nghien cinj thSm dd kha nang oxy hda 
ammonium ky khi cua biin ihiii Phii Dd. 

JVitf'i gian (ngay) 

Hinh 5, Hieu su^t chuyen hoa ammonium va nitnte trong dî u kien ky khi 
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Hinh 7 Kha n^ng gî m ammonium va nitnte d binh 3. 

Khi qua frinh oxy hda ammonium ky khi xuat 
hien. san pham trung gian lao ihiinh la hydrazine va 
hydroxylamine. Nghien ciru sg cd mai ciia hydrazine 
frong cac mau biin da lam giau dugc liin hanh, kll 
quit dugc frinh biiy d hinh 8, 

Kit qua nhan dugc lir hinh 8 cho thiy, ham 

lugng hydrazine bat dau xuat hien d gid thii 2 vii 
tang dan den gid thir 4 vdi hitrn lugng 1,27 mg/l, ham 
lugng nity dugc giam dan d gid thir 5, Song SMig vdi 
sg tao thanh san pham trung gian hydrazine, ham 
lutpng nifrite va ammonium ciing giam dSn va hieu 
suit logi bd tdi 80 vii 95% tuong img d gid Ihii 5. Nhu 
vay, ngoai su giam ddng thtri ammonium va nifrite 
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frong dieu ki^n ky khi ctia cac mau bim nghien ctinj thi 
s\r tgo thanh san pham trung gian (hydrazine) da them 
mgt minh chimg de khang dinh su hi?n dien cua qua 
trinh ANAMMOX frong cac he thdng lam giau vi 
khuan oxy hoa ammonium ky khi. Ahn va ddng tiic 
gia (2004) cho rang, sg hinh thanh san phim trung 
gian hydrazine la mgl thdng sd quan irgng danh dau 
s\r thanh cdng cita qua trinh logi bd cac h(?p chit chua 
nifrogen bing con dudng ky khi. 
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Hinh 6 Su hinh thanh hydrazine trong qua trinh oxy hoa 
ammonium ky khi cua miu biin PD 

Cac ket qua thu dugc frong cdng frinh nay da 
chimg minh dugc sg xuat hien qua trinh oxy hda 
ammonium frong dieu kien ky khi ciia 3 mau bim 
thai chira ham lugng hint co vii ammonium cao. Ket 
qua nghien ciru da gdp them nhifrig dii lieu mdi ve 
sir oxy hda ammonium xay ra frong dieu kien ky khi 
ciia cac Ioai nude that lang nghe va nude thai stnh 
hoat. Qua frinh oxy hoa ammonium ky khi dien ra 
chic ban cd su iham gia ciia nhdm vi khuan 
anammox va su cd mat ciia nhdm vi khuan nay se 
dirge chiing td frong nhinig nghien ciiu liep theo 
Cac nghien cim nay gdp phan md ra hudng cdng 
nghe mdi frong xu ly nude thai nhiem ammonium 
bSng con dudng ky khi cd hieu qua cao vii liel kiem 
gia thiinh lgi Viet Nam. 

KET LUAN 

Da lam giau vi khuan anammox va phai hien qua 
trinh ANAMMOX frong ca 3 miu biin liy tir nude 
thai lang nghe va nude thai sinh hoal. Hoal linh 
anammox dugc xac dinh bang su giam ddng thdi 
ammonium va nifrite frong dieu kien ky khi, dac biel 
la sg hmh thanh san phim trung gian hydrazine. Khi 

cd hoal linh anammox, cd sg ihay ddt mau biin tir 
den sang mau nau siim. 

Qua frinh ANAMMOX da loai bd 10 mgN-
NH.,/l.ngay va 5 mgN-NOj/l.ngay frong_ binh ihi 
nghiem dung tich 250 ml chiia 30 ml biin ling. 

Ldi cam on: Cdc thi nghiem dtrgc lien hanh trong 
cdng trinh nd)' cd .ui- dipig Irang thiet bi cua Phdng 
thi nghiem Trgng diem Cdng nghe Gen. Vien Cdng 
nghe Sinh hoc. 
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E N R I C H M E N T OF A N A M M O X B I O M A S S FROM S O M E .SEWAGE S L U D G E SOURCES 
WITH HIGH A M M O N I U M C O N C E N T R A T I O N 

Hoang Phuong Ha", Do Thi Lien, Do Thi To Uyen 

Itislitule ot HioicchniHigy. Vietnam Academy of Science and Technolagv 

SUMMARY 

In wastewater treatment plants wilh high ammonium concenlralion, nitrogen compounds would 
significantly reduce by activated sludge system with separale trealments: nitrification and denilrification. Over 
the past few years, new technologies for nitrogen removal have been d<i\ eloped to change to the traditional 
wastewater Irealment technologies because it was consistent wilh nature of waste vtaler and reducing 
technology costs. Newly discovered pathways are the anaerobic oxidation of ammonium (ANAMMOX) 
Ammonium is converted lo nitrogen gas under anoxic conditions wilh nilrite as ihc electron acceptor 
Compared to conventional nilrificalion and denilrificalion, the aeration and carbon-source demand is reduced 
by over 50 and 100%, respecUvely. Anaerobic ammonia oxidizing (Anammox) biomass was enriched from 
sludge collected in Hanoi's areas such as food processing Phudo villages, sewage sludge of pig slaughtering 
area in Binhda and septic lank of TOSERCO hotel. After 54 days anammox activity started to be detected, by 
the simultaneous consumption of ammonium and nilrite in the sludge enrichment system, this particularity 
stable from day 97 onwards In anaerobic condiUons, ammonia can be lost only in the presence of nitnte 
Anammox activity was iurther confirmed by the formation of hydrazine-are inlcrmediatc products of anaerobic 
ammonium oxidation with nitrite as electron acceptor Alter a stable anammox acti\ ity, the color of biomass of 
the 3 samples changed from black to dark brown The results of the activity tests is Ihe ability to remove 10 mg 
N-NH4/l.day and 5 mg N-NOi/1 day in 250 ml glass boHles with 30 ml of sediment sludge (equivaleni lo 2, 6 g 
/1 dry sludge). 

Keywords Anaerobic oxidation of ammonium (ANAMMO.V). anammox acli\-in-. electron acceptor, hydrazine -
intermediate product, sewage sludge 
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