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TOM TAT

Trong nhimg nam gan day, cong nghé anammox khéng chi dem lai lgi ich vé kinh t€ ma con mang
lai nhiéu tiém nang cho xt ly nudc thai cé chia amoni cé ham lugng carbon hitu co thap. Cung vai
nhing budc dot pha trong cdng nghé xtrly ammonium trén thé gidi, ing dung qué trinh anammox
trong codng nghé IC x{r ly ammonium tai trong cao trong moi truong thiéu khi la cong nghé mai
dang dugc nghién ctu va phat trién. Trong nghién cliu nay, cot phan tng tuan hoan néi bo (IC)
dugc Ung dung dé lam giau bun anammox vai bun hat ki khi nuéi cdy ban dau va nudc rf rac ¢ ldy
tU bai chon 18p rac sinh hoat Go Cat. Bun nudi cdy la bun hat ky khi 1dy tir bé UASB clia hé théng
X0 ly nudc thai cong nghiép véi ndng do TSS va VSS 1an lugt 18 55,1 gL =1 va 454 gL~!, tuong tng
ty 16 VSS:TSS 1a 0,82. Sau 80 ngay van hanh lién tuc, bun trong cét IC dugc phan thanh hai vung rd
rang: viing bun hat ndm phan dudi day cot va viing buin bong & 16p trén. O tai trong 0,4 — 0,6 kg
N.m~3.ngay~!, hiéu sudt x(r ly trung binh téng nito 13 45%. Vao ngay th 61, hoat dong riéng clia
anammox (specific anammox activity- SAA) clia bun bdng va bun hat tang gdp 6 va 8 1an so vai
két qua clia ngay 27. Nghién ctiu nay cho thay rang qua trinh lam giau bun anammox mét nhiéu
thai gian va qua trinh tao hat bang cot IC la mét yéu t6 van hanh quan trong cho sinh trudng cla

vi khudn anammox.

Tu khoa: nudc ri rac ci, Anammox, ammonium, nitrit hoa ban phan

DAT VAN DE

V6i qud trinh d6 thi hoa, ting dan s6 va cong nghiép
hoa, lugng chat thai ran d6 thi da ting manh va chon
14p 1a cdch phé bién nhat d€ xti 1y chét thai rdn, nhung
diéu nay ciing dan dén viéc san xudt mot lugng 16n
nuéerirdc! Céc dic tinh dic biét ctia nude ri bai chén
14p, bao gobm nodng d6 amoniac cao, ty 1¢ BOD/COD
thép, d¢ mdn, cé thé giy ra cic tdc dong nguy hiém
va doc hai d6i v6i moi trudng va giy nguy hiém cho
stic khoe con ngudi. Trong s6 cic dic tinh khéc nhau
ctia nudc ri rac, ty 16 BOD/COD lién quan tryc tiép
dén kha nang phén huy sinh hoc ctia nude ri rac. Bén
canh d6, ndng d6 amoniac trong nudc ri rac ting dan
theo tudi clia nudc ri rac, cd thé trd thanh van dé moi
truong nghiém trong va gay kho khén cho viéc quanly
chit thai? Trong nhiing nim trudc ddy, phuong phip
sinh hoc thiéu khi/hiéu khi (nitrat héa/khti nito —
A/O) thudng dugc ting dung dé xti ly nito trong nudc
ri rac. Tuy nhién, hiéu sudt xt Iy nito cia qud trinh
A/O sé bi anh hudng dang ké néu nguén carbon dau
vao trong nudce thai bi han ché. BS sung ngudn cacbon
bén ngoai vao qua trinh xt ly c6 thé ting cudng kha
nang kht nito; tuy nhién, di€u nay sé lam tang chi
phi vin hanh. Do d6, nhiéu phuong phap khac nhau

da dugc dé xudt dé cai thién kha ning xt Iy nito trong
nudc thai véi ty 1é C/N thap nhu qua trinh loai bo nito
hoan toan tu dudng qua itrit (Completely Autotrophic
Nitrogen removal Over Nitrite - CANON), loai bo
nito mét giai doan bing céch stt dung anammox va ni-
trat héa mot phén (The single-stage nitrogen removal
using anammox and partial nitritation - SNAP), cong
nghé mang loc, v.v.. Trong d6, anammox 1a qua trinh
dugc xem la gidi phap thay thé hiéu qua trong viéc xu
1y nito cho cac loai nudc thai c6 ham lugng cacbon
hiiu co thdp>?. Qué trinh anammox 1 mét qua trinh
sinh hoc, trong d6 ammonium dugc oxy hda trong
diéu kién ky khi béi itrit 13 chat nhan dién t&t d€ tao
thanh N véi su tham gia ctia vi khudn anammox. San
phdm chinh ctia qua trinh anammox la khi Ny, tuy
nhién, khoang 10% ctia nito dua vao (amoni va nitrit)
dugc chuyén thanh nitrat. Phan ting anammox la qud
trinh oxy hda amonium béi nitrit bing mot phén ting
héa hoc don gidn véi ty 1é mol NO, ~-N/NH4T-N =
1:1,32. Trong d6 mét lugng nho nitrat dugc tao thanh
tu nitrit dugc gia thuyét tham gia dong hoa CO,. So
VGi cac qua trinh xt 1y nito thong thudng, qua trinh
anammox than thién véi moi truong va tiét kiém chi
phi do nhu ciu oxy thdp hon, khong yéu ciu bd sung
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ngudn carbon hiiu co bén ngoai, lugng bun sinh ra it
hon, va lam giam sy hinh thanh khi nha kinh N, O >°,
Mot trong nhiing thach thiic quan trong trong viéc
ung dung vao thuc t€ ctia quy trinh anammox la thoi
gian thich nghi lau va khong 6n dinh do téc do ting
trudng chim ctia cong déng anammox "%,

Két qua nghién ctiu ctia Phan va cong su. (2017) da
cho thdy dic tinh bun héa ly anammox anh hudng
dén hiéu qua loai bo nito ctia qud trinh. Thiét ké IC
da giap bun dugc luu giti tot, quyét dinh dén hiéu qua
lang va kha néng ting trudng sinh khdi ctia bun hat
anammox. Hoat tinh anammox cao SAA = 0,598 gN-
N».gVSS~'.ngay 1.

Lé Hoang Toan (2018) nghién ctiu qué trinh anam-
mox sti dung cong nghé IC d€ xii ly nito nudc ri rac
cii quy mo pilot, cong sudt 1 m3.ngay~!. M6 hinh van
hanh & tai trong nito (nitrogen loading rate - NLR)

' va t6c do6 loai bd nito (nitro-

4,1 kg N.m~—3.ngay~
gen removal rate - NRR) dat 3,41 kg N.m—3.ngay !,
tuong ting hiéu qua loai bo nito (nitrogen removal ef-
ficiency - NRE) dat trén 89%, trong d6 hiéu suit loai
b6 ammonium, nitrit dat trén 95% véi ty 16 NO, ™ -
N/NH4*-N 1 1,4. Nong d6 ammonium d4u ra xdp
xi v6i quy chuén quy dinh QCVN 25: 2009/BTNMT,
Cot B1. Diéu nay cho thdy, qua trinh Anammox ph
hop xt ly nudc ri rac cii ¢6 tai trong nito cao.

Tu nhiing ly do trén, nghién cttu nay da tién hanh
nghién ctiu phuong phap nuoi cdy, lam giau sinh khoi
anammox ti bun hat ki khi bang cong nghé IC dé
6 thé 4p dung qua trinh anammox xt ly nuéc ri rac
trong diéu kién thuc t€ tai Viét Nam.

PHUONG PHAP NGHIEN CUU

M6 hinh nghién ctu

Nghién ctiu nay st dung bé phan ting tudn hoan ndi
bo (IC) (Hinh 1) d€ tién hanh nghién ctu, lam gidu
sinh khdi bun anammox. Bé IC dugc lam bing nhya
acrylic, cao 1,92 m, dudng kinh 100 mm, va thé tich
ctia vung phén tng la 14,4 L. BE IC ¢6 2 phén, bao
g6m ngén phan ting (ngan A) va ngin phia trén (ngin
B). Ngoai ra, mét thiét bi thu khi N, dugc thiét ké &
bén trong bé phan tng IC. Khi N; sinh ra dugc dan
ti ngdn phan ting sang ngan B, va dugc thu gom béi
thiét bi tach khi-ran-long. Sau d6, khi N, dugc dan
tiép tuc dén phéu thu khi N; dit & trén cung ctia bé
IC. T6c do dong khi Ny dugc do bing cich dan khi
N tit phéu thu khi dén bo do luu lugng khi.

Trong nghién ctiu nay, nudc ri rac ¢t pha loang lién
tuc dugc bom xudng déy bé phan ting IC véiluu lugng
28,8 L.ngay ! va chay qua 16p bun ki khi. Thoi gian
luu nu6e (HRT) 1a 12 h. Nudc ri rac trong bé IC sé
dugc tuan hoan tii ngén B vé ddy b€ (ngan phan ting)

v6i luu lugng 12 432 L.ngay L.
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Trong qué trinh van hanh, do luu lugng dong vao va
tuan hoan thép, chua d manh dé khudy tron déu bun
hat & vung day cot IC, khi nito dugc dinh ky suc vao
cOt (1 - 2 1an/tudn, 10 s - 30 s cho 1 1an suc) dé€ ting
kha nang xdo tron blin va nang cao hiéu qua xt ly.

Nudc ri rac thit nghiém

Nghién ctiu stt dung nudc ri rac ct dugc ldy tit bai
rdac Go Cét, quan Binh Tan, thanh phé H6 Chi Minh.
Thanh phin nudc ri rac cit dugc trinh bay trong
Bang 1.

Do néng d6 ammonium ctia nudc ri rdc qué cao
(3.600 - 4.300 mg N.L™1), c6 thé anh hudng dén giai
doan lam giau cta vi khuin anammox, vi vay nghién
ctiu nay st dung nudc ri cit pha loang véi tai trong
nito (NLR) 0,27 kg N.m~3.ngay .

Nudc ri réc pha lodng dugc chuén bi bing céch st
dung nudc may theo ty 1¢ 24:1 (24 L nudc may va
1 L nuéc ri rac ban ddu). NaNO, dugc dung dé
diéu chinh no6ng d6 NO, ™ -N cho phu hogp véi ty 1¢
NO, ~-N/NH4"-N = 1,5 4+ 0,5 (NH; 7-N = 23 + 56
mg N NH4T-N.L71; NO, ™ -N = 8 + 138 mg NO, -
N.L~1), Na$,03 99% dé giam DO trong nudc ri rac,
NaHCOj3 d€ diéu chinh d6 kiém, HCI va NaOH dé
diéu chinh pH trong nuéc ri rac da pha loang. Thanh
phén ctia nudc ri rac pha loang dugc trinh bay trong
Bang 1.

Trong thuc té€, cong nghé xi 1y nito dua trén anam-
mox (anammox based - technology: Partial nitrita-
tion/anammox) doi hoi phai c6 cong doan nitrit héa
ban phan (partial nitritation process) & d6 vi khuidn Ni-
trosomonas (nitrifying bacteria) chuyén héa % lugng
ammonia trong nudc thai hay nuéc ri thanh nitrit 0.
Nudc ri rac nudi cdy ban dau ldy tai hdm bom cua bai
choén ldp Go Cat trong di€u kién thiéu khi nén néng
do nitrit thdp (< 1 mg.L ™). Vi vay d€ dam bao da
co chit cho sinh trudng vi khudn anammox, nhém
nghién cttu da b sung thém nitrit d€ dat dugc téng
TN = 150 mg.L~!. Trong thuc t& d€ giam thiéu chi
phi hoéa chit xt ly, qua trinh nitrit hoa ban phéan c6
thé stt dung dé€ chuyén hoa sinh hoc ammonia thanh
nitrit, trude khi cho di vao bé phan Ging anammox.

Bun nudi cay ban dau

Bun anammox trong nghién ctiu nay dugc nudi céy tit
bun hat ky khi 14y tit bé ki khi UASB clia cong ty ché
bién thuc phdm. Cé néng do nudi cdy ban dau TSS
va VSS lan lugt 1a 55,1 g.L~! va 454 g L1, ty 1é VSS:
TSS 14 0,82, kich thuéc hat 0,5 - 3,5 mm, t6c d6 ling
0,8 -3 cm.s L. Tong thé tich bun hat ki khi dugc st
dung dé€ nuoi cdy ban daula 4 L.
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Hinh 1: M6 hinh cdu tao bé IC
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Bang 1: Thanh phan nudc ri rac cii cla bai chén Iap Go Cat va nudc ri pha loang si dung trong thi nghiém

Thanh phin

pH

Do kiém
NH4™-N
TKN
NO, ™ -N
NO3; ™ -N
COD
BODs
TSS
Fep, O3

FeCl3

DPon vi

mg CaCO3
mg.L~!
mg.L~!
mg.L~!
mg.L~!
mg.L™
mg.L~!
mg.L™
mg Fe.L ™!

mg Fe.L ™!

Nudc ri cii ctia bai chon 14p rac sinh hoat ~ Nudc ri réc pha loang

Go Cat
8,5-8,9
8.000 - 10.000
2.800 - 3.500
3.600 - 4.300
0,01-1
0,01-0,1
3.000 - 4.000
100 - 300

12 - 60

7,3-8,2
1.000 - 1.200
23 -56
8-138

5

5
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KET QUA VA THAO LUAN

Hiéu suat cta bé phan ing IC-anammox

No6ng do nito trong nudc ri vao va dong ra sau xu ly
theo thoi gian dugc trinh bay trong Hinh 2. D€ tao
modi trudng thich hgp cho phan ing anammox xay ra,
nudc thai vao trong nghién ctu nay stt dung nudc ri
rac pha lodng véi ty 1¢ NO,~ -N:NH4"-N = 1,5 &
0,5. Trong 7 ngay d4u tién, phan Ging anammox chua
thé hién r6. Hiéu sudt khtt amonium dao dong tu 10
- 15%, trong khi hiéu sudt khit nitrit cao dao dong
trong khoang 61 - 100% (Hinh 2). Diéu nay c6 thé1a
do qua trinh khu nitrit dién ra béi vi khuén ki khi di
dudng khu nitrit trong bun ki khi nuéi cdy ban d4du
ma ching st dung co chit hitu co con ton tai trong
hat bun. Nguyén nhan khéc, liéu lugng nitrit dugc
b8 sung vao nude ri pha lodng bing héa chét khan
NaNO, theo ti1¢ NO, ~-N:NH4 " -N = 1,5, tuong véi
ndng do nitrit du kién 1a 70 - 90 mg.L~!. Méu dong
vao nhiing ngay sau d6 dugc 14y tai thung 300 L, chua
nudc ri pha lodng. Két qua phan tich cho thdy néng
d6 ammonia dong vao 6n dinh nhung néng d6 nitrit
giam nhiéu trong 15 ngay ddu so véi du kién la do
nitrit phan @ing véi Nay S, O3, ma né dugce st dung dé
loai bd oxy hoa tan (DO) va chlorine du tit nudc may
sti dung pha loang. Sau d6, nhém nghién ctu diéu
chinh li€u lugng Na;S$,03 st dung it hon hodc bing
cach suc khi nito va dé nudc mdy it nhét hai ngay cho
DO phén ting hoan toan. Mdy do DO dugc st dung dé
kiém tra viéc diéu chinh Na,SO3. Viéc diéu chinh DO
bang liéu lugng du Na,;SO3, khong kiém sodt tot, rd
rang d4 1am giam hiéu qua dang ké hiéu qua xti 1y cta
anammox, do khong du co chit nitrit cho sinh truéng
vi khuin anammox. Bén canh d4, Fe, O3 va FeCl, véi
ndéng do 5 mg.L~! Fe ciing dugc thém vao dé ting
cudng co chét sinh trudng cho vi khu&n anammox !
Sau ngay 15, phan ting anammox bét ddu xuét hién
nhung chua 8n dinh, c¢é nhiing ngay ty 1é NO, ™ -
N/NH4"-N cao hon hoic thdp hon ty 1¢ Iy thuyét
(NO,~-N/NHy*-N = 1,32). Hoat dong clia anam-
mox thudng bi dc ché & ty 16 NO, ~-N/NH4 " -N cao
hon 1,52, Vao thsi diém ngay 46 - 50, hiéu qua
khti TN tang tt 10% 1én 30%. Nhom nghién ctiu thi
nghiém da ting téng tdi nito 1én 1,5 14n, cu thé néng
do nitrit trung binh dong vao ting tli 80 mg NO, ™ -
N.L~!1én dén 125 mg NO,~-N.L !, va néng 6 am-
monia ting tii 55 mg NH; T -N.L~! 1én 82 mg NH,*-
N.L L Tuy nhién, trong vong 1 tuan van hanh hiéu
qua gidm déng ké (<15%), c6 thé do vi khuén anam-
mox bi tic ché manh trong trudng hgp TN ting lén
trén 200 mg N.L ™!, Biéu nay c6 khac biét v6i nghién
ctiu ctiia Nhit (2014), ham lugng nitrit vao 1én dén
trén 500 mg L1, st dung nudc ri sau xt Iy nitrit ban
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Hinh 2: Bién thién cla cac cac hgp chat nito va hiéu
qua khtr nito theo thai gian thi nghiém

phén (PN-SBR), thay vi la st dung héa chat NaNO,
nhu trong nghién cGu nay. Thét vy, qud qua trinh
nitit héa ban phan, qua trinh hiéu khi, ¢ kha ning
oxy héa sinh hoc mot s6 hgp chét hitu co doc cé trong
nudc ri ban dau, c6 thé gay anh hudng dén anammox.
Ti ngay 65 trd di, phan ting anammox d4 6n dinh hon
v6i hiéu sudt khii NH4*-N ting va dao dong trong
khoang 45% — 48%, hiéu suit kht nitrit cling ting lén
dén 43% - 46% (Hinh 2). Trong giai doan nay ty 1¢
NO, ~-N/NH4*-N trong nudc thai dong vao duy tri
tit 1:1,3 dén 1:1,4 (Hinh 3).

Nomalanga va cong su (2014) cho théy ti1é ammonia
va nitrit khdc nhau sé anh hudng dang ké dén t6c do
khti t6ng N. Cu thé, hiéu khii téng nito va téc do sinh
khi nitrogen cao hon trong trudng hop ti 1é NO, ™ -
N/NH4F-N = 2,0 khi so véi ti 1é 1,32 va 0,5, mic du
ham lugng nitrit ra con cao. Hon niia nghién ctu
ctia Nhat va cong su (2014) ciing cho thdy trong cot
phén ting anammox c¢6 ton tai vi khuén khtt nitrit, 1a
vi khudn di dudng, st dung oxy ctia nitrit dé khit chét
hitu co do qud trinh phan hay ndi bao ctia vi khuén va
COD chém phan huy sinh hoc (sbCOD) tén tai trong
nudc ri ca.

Nghién cttu ctia Nhat va cong su (2014) da st dung bé
phén ting theo mé cho qua trinh nitrit ban phan (PN-
SBR), néi tiép cot IC anammox xu ly nudce ri rac ci
Go Cat c6 néng do téng ammonia-N 1én dén 500 va
1.000 mg N.L. Két qua cho thdy dong ra ctia PN-SBR,
la dong vao clia anammox, dat ti s6 NO, ~-N:NH4 ™ -
N = 1,22 va 1,02, 1an lugt & thoi gian luu nuéc HRT 12
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h (v6i ham lugng TAN (total ammonia nitrogen) dau
vao = 500 mg N.L™!) va HRT 19 h (v6i ham lugng
TAN d4u vao = 1.000 mg N.L™!). Hiéu qua khit nito
ctia cOt anammox dat 93 & 1% and 81 + 1,2% téng
nitd. Piéu nay cho thdy vi khuin anammox khong
bi tic ché & ham lugng lén dén 505 mg NO, ~-N.L~1.
Vi véy, trong nghién ctiu nay, ndng do nitrit ctia dung
dich nudi cdy 83,1 + 24,6 mg NO, ~ _N.L ! chic chin
sé khong gay tic ché hoat dong ctia vi khudn anam-
mox.Viéc sti dung bé PN-SBR d€ oxy héa ammonia
thanh nitrit & liéu lugng TAN vao dudi 500 mg/L la
gidi phdp kha thi d€ cung cép co chit cho vi khudn
anammox ma khong gay ra tic ché sinh truéng.

Hoat tinh riéng (SAA) cua sinh khéi anam-
mox

Hoat tinh riéng ctia sinh khoi buin bong va bun hat
anammox dugc xac dinh vao ngay thti 27 va 61 ctia thi
nghiém. Trong giai doan d4u (mau buin ngay 27), cot
IC v4n hanh & tai trong NLR 0,27 kg N.m~3.ngay !,
gid tri SAA bun hat va bun bong thép, dao dong tu
0,19 - 0,23 mg NH4"-N.gVSS~1.h~! (Bing 2). Diéu
nay c6 thé do vao mot s6 ngay dau, cot IC van hanh &
DO trén 0,5 mg. L~! da anh hudng dén SAA ctia bun
anammox '3,

Bun hat, bun béng va bun hat ki khi nudi cdy ban déu,
dugc luu trii trong ti lanh, dugc xac dinh SAA vao
ngay tht 61, tuong G ng cot IC van hanh § téi trong
0,5 kg N.m~3.ngay. Bang 2 cho thdy gi4 tri SAA clia
bun anammox ngay 61 ting so v6i két qua clia ngay
27. SAA bun hat va SAA bun bong dat cac gia tri
tuong ting 1a 8,65 mg NH,*-N. gvSS~1.h~! va 6,42
mg NHyt-N.gVSS~1.h~!. Céc két qua trén cho thy
sinh khéi bun anammox dang thich nghi, nhung qua
trinh thich nghi va phét trién van con chim.

Trong cot IC, bun dang hat tap trung & viing ddy, cang
1én cao, mét d¢ bun hat cang giam. Mat khac, do qua
trinh nuoi cdy, mot lugng bun hat ki khi bi vé do sinh
khéi vi khuin ki khi chét di va do x40 tron manh ti
dong tuén hoan. Cac bun min nay d4n hinh thanh cac
bong bun do hoat dong ctia cong dong vi khuén ton tai
trong thi nghiém. Bang 2 cho thdy SAA ctia bun bong
thap hon SAA bun hat. Diéu nay cho théy vi khuidn
anammox dé bam dinh vao hat bun hon la bong bun.
Bén canh d6, SAA ctia buin hat ky khi nu6i cdy ban ddu
la rdt nho, & muc 0,002 mg NH4+—N.gVSS*1.h*1,
chiing t6 khong c6 vi khudn anammox ton tai trong
bun ki khi di dudng .

Bang 3 cho thdy két qua SAA ctia nghién ctiu nay cao
hon so v6i SAA (0,148 mg NH,*-N. gvss—Lh~1)
ctia nghién ctiu ctia TAm va cdng su (2021) tién hanh
nghién ctiu cho nude i rdc ¢t trong mod hinh bé phan

ting IC & ti trong 0,6 kg.m 3.ngay . So sénh vdi
qua trinh CANON duing d€ xtt Iy nudc ri rac ci 6 tai
trong nito 0,19 - 0,52 kg N.m>.ngay ') thi két qua
SAA ctia nghién ctiu nay ciing cao hon (Bang 3). Cac
két qua trén cho théy ciu hinh c¢t IC ¢ kha ning nudi
cdy sinh khéi bun anammox hiéu qué va phu hgp dé
xt Iy nito thanh phan nudc ri rac ca.

DAC TINH BUN ANAMMOX

Trudc khi 1dy mau d€ danh gid SAA vao ngay 27, su
phan bd néng do bun (TSS va VSS) theo chiéu cao
cdt IC da duge do dac. Két qua su phan bo nong do
sinh khoi thé hién trong Hinh 4. Mat d6 bun TSS va
VSS giam theo do cao ctia b€ IC. Két qua nay cho thay
bun hat cha yéu dugc tap trung & viung ddy cot, dong
mot vai trd quan trong trong viéc xi Iy nito. O do cao
26 cm tinh tl cot phan ting IC, nong d6 TSS va VSS
1an lugt1a 38,8 g TSS.L ™! va 14,6 g VSS.L ™! vac ty 1¢
VSS:TSS trung binh 0,38. Tai vi tri cach day cot IC 118
cm, noéng do TSS va VSS giam dén, co gia tri 14n lugt
120,85 g TSS.L ™! va 0,38 g VSS/L~! véi ty & VSS:TSS
trung binh 13 0,445. Nhin chung, ty 1¢ VSS:TSS ctia
bun khé thép, dao dong tit 0,32 dén 0,45. T biéu do,
téng sinh khdi trong bé 1a 84,46 g VSS v6i ndng do
sinh khéi trong bé dat 5,86 gVSS.L~!. Trong khi do,
néng d6 sinh khéi tli bé IC trong nghién ctiu ctia '’
cao hon so v6i nghién ctiu nay véi 26,1 g VSS.L ™.

40000
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32000

— 28000

Z 24000

20 30 40 50 60 70 80 90 100 110 120
Chiéu cao (cm)

Hinh 4: Su phan b6 n6éng d6 TSS va VSS theo chiéu
cao cotIC

KET LUAN

Nghién ctiu nay cho thdy viéc 4p dung cdng nghé bé
tudn hoan nodi b (IC) trén nén nudc ri rdc cua bai
chén 14p cit va buin hat ki khi nuéi cdy ban dau 13 mot
phuong phép kha thi d€1am giau sinh khéi bun anam-
mox. Ty 1é VSS:TSS ctia bun dao ddng tit 0,32 dén
0,75. Hoat tinh riéng ctia bun anammox ting dan theo
thoi gian v6i SAA ctia buin hat tang gip 8 so véi bun
nuodi cdy ban ddu. Sau 80 ngay thi nghiém lién tuc,
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Hinh 3: Ti |& NO, N/NH,; ™-N trong dong vao va dong ra theo thai gian van hanh

Bang 2: Két qua danh gia SAA ctia bun anammox

Mau bun anammox Loai bun

Ngay 27 Bun hat
Bun bong

Ngay 61 Bun hat
Bun bong

Bun nudi cdy

SAA (mg NH4+-N.gVSS-1.h-1)

sinh kh&i anammox van hanh &n dinh. Hiéu suit khit
NH,4"-N ting va dao dong trong khoang 45% - 48%.
Ty 16 NO;N:NH, "-N duy tri trong khoang 1:1,3 dén
1:1,4.

LGOI CAM ON

Nhoém tac gia tran trong cdm on DH Bach Khoa- DPH
Qudc Gia TPHCM da tai trg kinh phi cho dé tai nay
thong qua hop dong s6 To-MTTN-2021-225 va chan
thanh cdm on Trung TAm CARE da ho tr¢g cho sinh
vién thiét bi phan tich va dung cu thi nghiém d€ thuc
hién nghién ctiu nay.

XUNG POT LO1iCH

Nhém téc gia tuyén b6 khong c6 xung dot Igi ich.
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Bang 3: So sanh SAA cutia nghién ctiu nay va nhitng nghién cttu khac

Loai nudc thai Bé phan ting Tai trong (NH4™-N.gVSS™ Ih=1 Tai liéu
(kg N.m—3.ngay~ 1) SAA
Nuéc thii ténghop ~ SBR 1,02 17,92 L
Nudc ri rac 0,08 — 0,42 13,33
Nuéc thii ténghgp ~ SBR - 16 L
Nudc i rac cit IC-anammox 9,52 24,9 L
Nudc ri rdc cii CANON 0,19 3,38 17
0,23 527
0,41 6,25
0,52 4,35
0,28 3,04
Nudc ri réc cit IC 0,6 0,148 18
Nudc ri rac cat IC 0,5 8,65 Nghién ctiu

nay
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Enrichment of anammox sludge by using an Internal Circulation
Reactor innoculated with anaerobic granular sludge and old
landfill leachate

Vang Thi Thanh Tam’, Nguyen Phuoc Dan?", Le Linh Thy?, Le Nguyen Thien Long’, Pham Thi Ngoc Anh',
Le Quang Po Thanh?, Tran Nguyen Trung Hieu', Pham Thi Bich Tran’

ABSTRACT
In recent years, anammox has not only economic benefits but also potential for wastewater treat-
! ment containing ammonium and low organic carbon. Along with breakthroughs ammonium treat-
Use your smartphone to scan this ment in the world, anammox process in internal circulation reactor (IC) is a new technology being
QR code and download this article researched and developed in high-load ammonium treatment. There In this study, an laboratory

scale IC was used to enrich anammox sludge by seeding anaerobic granular sludge and feeding
old leachate from the Go Cat municipal solid waste landfill. The seed sludge, which was anaerobic
granular sludge taken from an UASB reactor of an industrial wastewater treatment plant was innoc-
ulated to IC at MLSS and MLVSS concentrations of 55.1 g.L.=! and 45 g.L~!, respectively, equivalent
to the MLVSS:MLSS ratio of 0.82. Since 80 days of operation, the sludge in the IC was divided into
two separate zones: a granular zone at the IC bottom part and the floc zone in the upper part.
The average total nitrogen (TN) removal efficiency was 45% at nitrogen loading rate 0.4 — 0.6 kg N.
m~3.day. The SAA of floc sludge and granular sludge on day 61, increased 6 and 8 times compared
to thosed on day 27. The study illustrated that the enrichment of anammox sludge took a long
'Faculty of Environment and Natural time and granulation in the IC reactor was an important operating factor for anammox growth.
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