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Nghién ciru két hop qua trinh nitrat hoa ban phan - khir nitrat hoa
bang vat liéu sinh khoi dang hat img dung trong xi Iy nwdc thai giau amoni
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Tom tit:

Qua trinh nitrat héa ban phﬁm (PN) - khir nitrat hoa sir dung gia thé dang hat gel dugc thir nghlem dé xir ly nwée
thai giau amoni. Trwéc khi thir nghiém, qua trinh thich nghi cia bun hoat tinh dug'c thye hién dé thic day sw phat
trlen cua cac vi sinh vat oxy héa amoni. Tlep d6, dé danh gia hiéu qua xir Iy ciia qua trinh nitrat héa ban phan, sinh
Kkhdi vi sinh vat dwge van hanh theo co ché ciia qua trinh sinh truwéng lo lirng. Cudi cung la qua trinh xi ly nwée
thai giau amoni bing viéc két hop qua trinh PN - khir nitrat héa bing vat liéu sinh khéi dang hat. Két qua thu
dugc, trong giai doan thich nghi, ty 1€ tich liy nitrat (NAR) 1én téi 95,32%, hleu qua xir ly cac chét twong dbi cao
khi sir dung bun hoat tinh lo lirng va sinh khéi dang hat. Hiéu suit xir Iy nhu cau oxy héa hoc (COD), amoni (NH,")
trong hai giai doan lin lugt 1a 98,04 va 92,04% déi véi bun hoat tinh; 97,53 va 93, 22% débi voi sinh Kkhéi dang hat
Két qua cho thay, viéc Kkét hgp qua trinh PN - khir nitrat hoa bang vét liéu sinh khdi dang hat cé tiém niing lém dé
xir ly nwée thai giau amoni.

Tir khda: bé xir ly theo mé, khir nitrat hoa, nitrat héa ban ph&“m, nuwéce thai giau amoni, sinh Khoi dang hat.
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Abstract:

The process of partial nitrification combined with denitrification using granular biomass materials was studied
to evaluate the ability to treat ammonium-rich wastewater. First, acclimation of activated sludge was performed
to promote the growth of ammonium-oxidising microorganisms. Next, to evaluate the treatment efficiency of the
partial nitrification process after the microorganisms have adapted, the suspended activated sludge biotechnology
with intermittent aeration was performed. Finally, the process of treating ammonium-rich wastewater by combining
the partial nitrification - denitrification process with granular biomass was carried out. The obtained results showed
that in the adaptation phase, the nitrate accumulation rate (NAR) is up to 95.32%, and the treatment efficiency of
substances is relatively high when using suspended activated sludge and granular biomass material. The treatment
efficiency of chemical oxygen demand (COD) and NH,” (ammonium) in the two stages was 98.04 and 92.04%,
respectively, for activated sludge; 97.53 and 93.22%, respectively, for granular biomass. The results exhibited that
the combination of partial nitrification - denitrification process using granular biomass materials has great potential
for treating ammonium-rich wastewater.

Keywords: ammonium-rich wastewater, denitrification, granular biomass, partial nitrification, sequencing batch
reactor.
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1. Dat van de

Amoni luén Ia cht 6 nhiém dugc quan tam nhiéu khi tinh toan
thiét ké cong trinh xir Iy nudc thai co néng d¢ amoni cao nhu nudc ri
rac, nude thai chan nudi... Amoni khi that thodt ra ngoai méi truong
co thé anh huong t6i moi trudng tw nhién va tac dong ticu cyc toi sy
sdng cia con nguoi va cac sinh vat. Bén canh d6, nong do gii han
cta amoni trong tiéu chuan nude thai dugce kiém sodt ngdy mot chat
ché& hon nham giam thiéu nguy co gdy phti dudng nguon nude [1].

Cac cong nghé sinh hoc luén dugc wu tién lya chon do hiéu qua
vé& mat chi phi va hiéu qua xir Iy so vdi cc cong nghé hoa 1y khéc.
Cac cong nghé sinh hoc ding bun hoat tinh nhu thiéu khi/hiéu khi
(A/O), ky khi/thiéu khi, hiéu khi (A2/0) dang duoc sir dung pho
bién tai Viét Nam. Tuy nhién, kha nang loai bo tong nito 601 Voi
nhitng loai nudc thai ¢6 nong do amoni cao gi4 tri nhu cau oxy
héa hoc (BOD) thip nhu nudc ri ric cia cic qua trinh xi 1y sinh
hoc nay khong cao. Két qua, chi phi van hanh cao do nhu cau ning
luong cho suc khi dé qué trinh nitrat hoa didn ra va phai bo sung
thém nguon carbon cho giai doan khir nitrat. Ngoai ra, mot van dé
cua cac hé théng nay d6 chinh 1a cac vi khuén, vi sinh vét s& bi rtra
tr6i mot phan trong qué trinh xtr 1. Cac nghién cru trude day cho
théy, viéc duy tri dugc mot lugng 16n céac vi khuén nay trong bé
phan tmg 14 rat can thiét dé xir 1y nito trong céc loai nudc thai co tai
trong 6 nhiém nito cao. Mot s§ cong nghé cai tién da dugc nghién
ctru va phét trién nhu cong nghé MBR (cong nghé xtr 1y sinh hoc
bing mang loc) hay MBBR (cong nghé bun hoat tinh ap dung k§
thuat vi sinh bam dinh trén gia thé chuyén dong). Tuy nhién, cac két
qua nghién ctru cho théy, nhimg cong ngh¢ nay phu hop voi nuée
thai c6 gia tri nito & muc thap. Khac véi cac phuong phap trén, qua
trinh PN két hop kht nitrat héa duoc nghién ctru va phat trién dé
xir Iy nude thai c6 amoni cao nhung ty 18 carbon/nito (C/N) thap.
Uu diém cta cong nghé lam giam nhu cdu nang lugng cho suc khi,
luong bun du thap gitip giam phat sinh chat thai ran, bén canh d6
hiéu sut xir Iy amoni dam béo yéu ciu [2].

Hién nay, k¥ thudt ¢d dinh sinh khdi vi sinh vt duoc cht y nho co
nhitng wu diém vuot trdi nhu: sinh khéi khé bi rira troi, ¢6 dinh du6i
dang hat nén vi sinh vat s& dugc bao vé, dé dang duoc tii sir dung.
Polyvinyl alcohol (PVA) thudng dugce lwa chon lam vat liéu cho qua
trinh ¢0 dinh sinh khoi [3, 4]. Tuy nhién, do ddc tinh co hoc kém nén
can bo sung cdc chat gia cuong kich thuoc nano [5]. Graphen oxit
(GO) ¢6 nhiéu tiém ning cho muc dich nay béi tinh chat co hoc tdt,
siéu tuong thich sinh hoc, dién tich bé mat riéng 1on.

Nhu vdy, cong nghg nitrit hoa ban phan hay sinh khdi dang hat
ciing da danh dugc sy quan tam cla cac nha khoa hoc. Cac cong
nghé di va dang duoc nghién ctru phét trién dé phu hop voi dicu
kién ctia Viét Nam. Tuy nhién, voi qua trinh PN, viéc nghién cuu
cht yéu méi dimg & viée xéc dinh cac yéu t6 anh huong, ciing nhur
thong s6 van hanh thich hop véi nudc thai thuong 13 nude thai tong
hop, hodc nudc thai pha lodng va két qua xir 1y van chua cao. Ngoai
ra, cac nghién ctru van chua xét dén tinh bién dong trong thanh phan
ctia nu6e thai thuce té khi cac yéu tévtu nhién thay d6i nhu: mua,
nhiét d9, luong mua. Viée duy tri sy on dinh cua hé théng trude su
bién d6i vé dic tinh ciia nudc thai cling 1a mot diém quan trong khi
lyra chon cong nghé xir Iy. Vi nhitng wu diém da duoc gidi thiéu, sir
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dung sinh khdi dang hat ¢6 thé nang cao tinh on dinh cta qua trinh
xu ly sinh hoc cua cac cong trinh xt Iy nude, tir do dat dugc hi¢u
qua xir [y mong mudn. Vi vay, trong nghién ctru nay, cong nghé sinh
hoc trén co s¢ bun hoat tinh va sinh khéi dang hat s€ dugc tap trung
nghién ctru phét trién dé xur Iy nude thai co ndng do amoni cao, phu
hop véi Viét Nam.

2. Nguyén vat liéu va phuong phap nghién ciiu
2.1. Nguyén vit liéu
Nude thai gia 1ap dugc tao tir cic hoa cht sau: amoni clorua

(NH,CI), glucose (C,H,,0,), natri hydrocacbonat (NaHCO,).

6712
Céc chét dinh dudng va vi lugng thiét yéu cho vi sinh vét ciing
dugc bo sung bao gom: ZnSO,-7H,0; CoCl,'6H,0; MnCl1,-4H,0;
CuSO,.5H,0; NaMoO,-2H,0; NiCl,-6H,0; NaSeO,-10H,0; H,BO,.
2.2. Mo hinh thi nghiém
Hinh 1 md ta so do tong quat hé thong xir Iy bing qua trinh PN
trong do6 st dung sinh khoi dang hat gel.
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Hinh 1. M6 hinh thi nghiém xt ly nwéc thai s dung trong nghién ctru.

Binh xtr Iy c6 thé tich lam viéc hitu ich 1a 0,005 m® (5 1) vé6i cac
kich thudc chidu dai x chiéu rong x chiéu cao = 150 mm x 150 mm
x 250 mm (hinh 1). Hé thong dia suc khi duoc dit dudi day bé xir Iy
nhim cung cap oxy cho vi sinh vt sinh truéng va phat trién trong
giai doan hiéu khi. Thiét bj khudy tron st dung trong giai doan thiéu
khi. Ché d6 van hanh dwoc kiém soat bfing cach st dung b hen gio
duoc két ndi véi bom suc khi, bom hut. Céc cam bién do pH, nhiét
d6 va nong do oxy hoa tan ciing dugc sir dung.

Nguyén Iy van hanh ciia hé xt Iy: hé thong xir Iy vén hanh theo
cong ngh¢ bun hoat tinh xir Iy theo mé SBR v6i 4 cong doan chinh:
lam day - suc khi - ling - rat nudc. Thé tich nudc trao doi tai mdi
chu ky van hanh 1a 0,0025 m? (2,5 1) twong dwong 50% thé tich be.

2.3. Quy trinh thuc nghiém

O giai doan dau, nghién ciru da tién hanh giai doan thich nghi
va phat trién qua trinh PN trong bé xtr ly theo mé (SBR). Bé phan
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{mg SBR dong chay lién tuc co thé tich 5 1 dd duoc st dung. Nong
d6 DO dugc duy tri trong khoang 0,5-1 mg/l. Ché d6 van hanh: 1am
day: 15 phut; phan tmg: 655 phit; ling: 40 phit; rat nu6e: 10 phut.
Trong khi d6, nong d6 NH , tang dan trong khoang 50-150 mg N/.

Sau khi hé théng dat trang thai on dinh, nghién clu tiép tuc
khao sat anh huong cua ché do suc khi gian doan tdi hiéu qua cua
qué trinh PN - khr nitrat hoa. Ché d6 van hanh trong giai doan nay:
2 tiéng suc khi va 2 tiéng dimg suc. Cac thoi gian khac ciia quy trinh
van hanh bao gom lang va rat nudc tuong ty nhu thi nghiém 1, véi
thoi gian mdi chu ky xir 1y 1a 12 tiéng. Nong d6 NH , -N tang dan
trong khoang 10-200 mg/I.

Cudi cing, nghién ciru két hop qué trinh nitrat hoa ban phan-
khir nitrat hoa sir dung gia thé dang hat gel ché tao tir PVA/GO. Hon
hop gom PVA (5%) va GO (1%) duogc phdi tron véi bim hoat tinh
¢ thé tich twong duong dé tao thanh nguyén liéu ché tao hat gel.
Hdn hop sau d6 dugc nho giot vao dung dich boric axit bio hoa dé
tao hat. Hat gel duogc rira bang nudc sach va bao quan & 4°C trudc
khi sir dung. Nong d6 amoni tang dan tir 10 1én 200 mg/I dé danh
gi4 khd ndng xur ly amoni. Quy trinh van hanh s¢ tuong ty véi qua
trinh nitrat hoa ban phan trén.

2.4. Phwong phap phdn tich

PH va ndng d¢ oxy hoa tan (DO) dugc xac dinh bang may do da
chi tiéu (HQ40d, Hach, Hoa Ky). Chi tiéu COD, NH,", NO,;, NO,
do bang may quang phd UV-VIS theo cac phuong phap SMEWW
5220-D, SMEWW 4500-NH,, SMEWW 4500NO,, SMEWW
4500-NO, [6]. Chi tiéu SS duge xac dinh theo TCVN 6625:2000.
Do kiém duoc xac dinh theo TCVN 6636-1:2000.

3. Két qua va ban luan

3.1. Két qud giai doan thich nghi va phat trién qud trinh nitrat
héa ban phan trong bé xir ly theo mé

Dién bién n?)ng d¢ ctia amoni, nitrit, nitrat trong giai doan thich
nghi dugc thé hién trén hinh 2 va hinh 3.

Gié tri amoni dau vao ting dan tir 50 toi 150 mg/l. Dya vao do
thi hinh v& nhan thiy, trong ba ngdy dau tién gia tri amoni diu ra
tuong ddi cao, tai ngay thir 3, NH,"-N diurala 152 mg/l, hiéu suat
xu ly chi dat 70,08%.
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Hinh 2. Hiéu suét x{ ly amoni trong giai doan thich nghi.

Trong nhitng ngay tiép theo, hiéu suat xir 1y ting dan, t6i ngay
thir 13, hi¢u suat xtr Iy dat 96,16%, gia tri amoni dau ra chi con 2,15
mg/l. Khi tdng gia tri amoni dau vao lén 75 mg/l, hi¢u suat xir Iy
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giam xudng 70,68%, va tang t6i gia tri 97 ,32%, gia tri NH,"-N dau
ra 2,1 mg/l. Hién tugng nay da dugc quan st lan nita khi nong do
NH,"-N dau vao 1a 150 mg/l. Gia tri nong do NO,, NO, dau ra va
ty le NAR dugc thé hién trén hinh 3. C6 thé thay, trong khoang thot
dau cta qué trinh van hanh, gi4 tri nitrat dau ra con tuong doi cao,
nguyén nhan ¢6 thé 1a do cac vi khuan oxy héa nitrit (NOB) chura
bi trc ché hoan toan, lugng 16n NO, tao thanh tic dung vdi oxy hoa
tan con du trong bé nén thich hgp cho sy phat trién cia NOB tao
ra NO, [7].
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Hinh 3. Dién bién ndng dé nitrit, nitrat va ty 18 tich iy nitrit trong giai doan
thich nghi.

Sau 8 ngy van hanh, NAR tang 1én 67,02% va sau d6 tiép tuc ting
dan, sau 55 ngay van hanh thi ty 18 tich Iy nitrit da dat gi4 tri twong d6i
¢a0 95,24%. C6 thé théy, vi khuan AOB hoat dong manh tao ra lugng
16m nitrit con cac vi khuan NOB da bi tc ché, nén gia tri nitrat dau ra
thip. Diéu nay ching to qua trinh PN dang dién ra hiéu qua.

Dua trén két qua phan tich, qua trinh da khoi dong thanh cong
v6i ty 16 tich Iy nitrit ban dau la 27,54%. Sau 50 ngay van hanh
6n dinh, khi ndng d6 amoni 1a 150 mg/l, gia tri NAR da ting Ién
95,24% va hiéu suét xir 1y amoni ¢ ndng do cao da dat 1a 99,84%.

—&— COD vao —O—CODra —+— Hiéu suit
500 100
400 80
= S
& 300 60 =
< S
S 2
20 200 40 S
=l
S =
100 20
0+ - - 0
0 20 40

Theoi gian (ngay)
Hinh 4. Hiéu qua xtr Iy nhu cau oxy héa hoc trong giai doan thich nghi.

Gia trj COD trong giai doan thich nghi tang dan tir 150 mg/1 toi
450 mg/]. Nhan thay, hiéu suat xir Iy COD trong giai doan nay chua
cao. Khi dau vao la 150 mg/l, ban dau higu suét xtr Iy 47,09% trong
ngay dau tién va tang dan 1én 72,61% tai ngay 13, gia tri COD 41,2
mg/l. Khi ting gi4 tri COD dau vao 1én 225 mg/l, hidu sut giam
xudng 59,03% sau do ting dan 79,09% tai ngay thir 35 ciia qua
trinh van hanh. Khi COD dau vao duoc tang [én 450 mg/l, hi¢u suat
ciing giam nhe nhung tiép tuc ting trd lai va dat 75%, gia trj COD
dau ra 100 mg/1.
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Céc két qua cho thdy, qua trinh PN dd duoc van hanh thanh
cong. Bé SBR dugc chuyén qua quy trinh van hanh gian doan dé
van hanh qua trinh PN,

3.2. Hiéu qud cua qua trinh nitrat héa bdn phiin - khir nitrat
héa véi bin hoat tinh lo lirng

Hinh 5 thé hién hi¢u qua x&r 1y amoni v6i hé bin hoat tinh lo limg.
Gia trj amoni dau vao ting dan tir 10 mg/l t6i 200 mg/l. Trong giai doan
dau, khi nong do NH,N dau vao 10-30 mg/l, hiéu sudt xir Iy dat 99,77;
98,74; 96,95% khi gia tri amoni dau vao twong ung la 10; 20; 30 mg/l.
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Hinh 5. Hiéu suat xt ly amoni véi hé bun hoat tinh lo’ Iieng.

Khi tang gia tri amoni dau vao 1én 60 mg/l, gia tri amoni dau ra
tang cao, hi¢u suat xur ly giam xudng thép trong nhing ngay dau,
sau d6 hi¢u suat xir 1y tang dan trong nhimg ngay tiép theo va dat
99,62% vao ngay thir 92, NH,"-N dau ra chi con 0,22 mg/l. Hiéu
suat xir 1y lai tiép tuc giam manh trong nhitng ngay du v ting dan
vao nhiing ngay tiép theo khi tang gia tri amoni dau vao lén 120
mg/l va 200 mg/l. Nguyén nhén la do nhimg ngay dau khi tang lén
mot nong do amoni mdi, vi sinh vét can khoang thoi gian nhat dinh
dé co thé thich nghi véi moi truong moi, nén trong thoi gian nay
higu suat xir Iy s& giam xudng. Sau do, khi d thich nghi voi moi
truong, hiéu suét xir 1y sé tang dan [8].

Dién bién ndng do cia nitrit va nitrat v6i hé bun hoat tinh lo
ling duogc thé hién trén hinh 6.
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Hinh 6. Dién bién ndng do amoni, nitrat va nitrit véi hé bun hoat tinh lo’ lirng.

Nhan thdy, khi ndng d¢ amoni du vao 10-30 mg/l, ca ba gia tri
14 amoni, nitrit va nitrat ddu ra déu thip. Cho thdy, hiéu qua xir Iy
cao. Do di ¢6 giai doan vi sinh vét thich nghi ban dAu, nén khi gia
tri d4u vao con thp thi céc vi sinh vat xir Iy hidu qua cac chét. Khi
tlep tuc tang gia tri amoni [én 60, 120, 200 mg/l, tai nhiing ngay
dau, gi4 tri nitrit dau ra & mirc cao.
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Hiéu sut xt ly COD véi hé bun hoat tinh lo Iing duoc thé hién
trén hinh 7. Dya vao d6 thi nhan thiy, hiéu suit xir Iy ting dan. Gia
tri COD dau vao dao dong 30-600 mg/l. Hi¢u suat xir Iy COD tang
tir 38,24% 1én 72,03% tir ngay thr nhét t6i ngay thir 9. Sau d6, higu
sudt giam nhe khi ting gia tri COD déu vao 1én 60 mg/l. Khi ting
COD Ién céc gia tri cao hon, hiéu suit bi gidam xuéng diu mdi giai
doan, nhung sau do lai tng tr¢ lai, dat hiéu suat xu ly cao. Hi¢u
sudt xir 1y dat 92,14% khi gia tri COD dau vao 1a 600 mg/l, luc niy
gi4 tri COD dau ra 12 48 mg/l. Nhur vy, ¢6 thé thiy, xu ly nudc thai
gidu amoni bing qua trinh PN - khu nitrat hoa v6i hé bun hoat tinh
lo lung trong nghién ctru nay da mang lai hiu qua xu 1y cao, cic gia
tri dAu ra amoni, nitrit, nitrat va COD déu dép tmg tiéu chuan dé ra.
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Hinh 7. Hiéu suét xt ly nhu ciu oxy héa hoc véi hé bun hoat tinh lo’ Iieng.

3.3. Hiéu qud ciia qua trinh nitrat héa ban ph&n - khir nitrat
héa véi sinh khoi dang hat
—— Hiéu suit
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Hinh 8. Hiéu suat xtr ly amoni trong giai doan str dung sinh khéi dang hat.

Trong giai doan dau khi ndng d9 amoni dau vao & khoang 10-
20 mg/l, nong d6 amoni ¢ dau ra thap, hiéu qua xir ly amoni ting
cao, dén 99,98%. Trong giai doan nay, amoni duogc xu 1y tot, dat
hiéu qua cao. Trong giai doan sau, khi nong d6 amoni dau vao ting
1én 40 mg/l, ndng d amoni & d4u ra tang cao hon so véi giai doan
dau, nhung khong chénh léch nhiéu, hi¢u qua chuyén hoa amoni
van & muc cao khoang 97%. Khi ting gi4 tri amoni dau vao 1én
lan Tugt 60, 120 va 200 mg/l, hiéu sudt chuyén hoa amoni giam
manh trong nhitng ngay dau, sau d6 hiéu suét ting dan trong nhimg
ngay tiép theo cho t6i cudi giai doan. Trong mot nghién ciru ciia
American Public Health Association (2005) [6] cho thiy, hiéu suat
xtr Iy ciing bi suy gidm khi ting nong d6 amoni tir 90 1én 250 mg/1
trong bé xtr 1y [6]. Vi sinh vat co thé da can thoi gian nhat dinh dé
thich nghi voi diéu kién méi truong méi. Hiéu sudt xir Iy da dat
99,15%, 96,49% va 97,53% tai cudi cac giai doan véi amoni dau
vao la 60, 120 va 200 mg/1.
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Hinh 9. Dién bién néng dé amoni, nitrat va nitrit trong giai doan str dung
sinh khéi dang hat.

Néng doNO, vaNO, dau ra dugc thé hién trén hinh 9. C thé nhan
thay, khi nong do amoni dau vao con thip, 10-20 mg/l thi gia tri NO,,
NO, dau ra cling twong dbi thap. Khi gia tri amoni dau vao tang Ién 40
mg/ 1 (tr ngay thtr 16 clia qud trinh van hanh), gi tri nitrit dau ra tuong
d6i cao tir ngay 16 t6i ngay 36, sau do gia tri nitrit giam dan tir ngay
40 t61 ngay 56 (gidm tir 9,76 mg/l xuéng con 3,99 mg/l). Piéu tuong
tu cling xdy ra khi tang gid tri amoni dau vao lén 60, 120, 200 mg/l.
Trong nhiing ngay dau cua timg giai doan, gia tri nitrit dau ra twong
d6i cao, sau mot thoi gian xir 1y, khi vi sinh vt da thich nghi dugc véi
su thay déi clia nong d9 amoni thi higu suat xir Iy tang tro lai.

Hiéu suét xtr Iy COD trong giai doan st dung sinh khéi dang
hat dugc thé hién trén hinh 10. Gié trj COD dau vao trong nghién
ctru ting dan tir 30 1én 600 mg/l, ting twong tng khi ting ndng
d6 amoni. Nhan thay, v6i gia tri COD trong khodng 30-60 mg/I,
nhin chung, gia tri COD dau ra thip mac di hiéu suat xr 1y khong
cao, do gia tri COD dau vao tuong d6i thap. Tiép tyc ting COD
1én céc gia tri cao hon, hiéu suit xur Iy ¢6 xu hudng giam trong
nhing ngay dau, sau do tang dan t6i cudi giai doan, gia tri dau ra
cta COD thép.
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Hinh 10. Hiéu suét xt ly COD trong giai doan str dung sinh khéi dang hat.

Khi COD dau vao ting 1én mic cao nhét 1a 600 mg/l, trong
nhing ngay dau hiéu sudt giam manh hon so véi cac giai doan
trudc. Nguyén nhan c6 thé do ndng &6 COD dau vao cao (ting hon
s0 voi giai doan trude d6 gan 2 lan), sy thay doi 16n vé ndng do
dan t6i vi sinh vat khong kip thich nghi, hiu qua xur ly gidm nhanh
chong. Trong nhung ngay tlep theo, hi¢u sudt da ting 1én tuy nhién
c6 nhing ngay gia tri COD d4u ra van con cao, phai toi ngdy thu
23 (giai doan dién ra tir ngay 121 téi ngay 151) hiéu suat 6n dinh va
tang cao dat 84,31%. Ngay 151 hiéu suat da tang 1én 93,22%, gia tri
COD déu ra 42 mg/l.
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Nhu vay, c6 thé thay két hop qua trinh PN - khir nitrat hoa bang
vat liéu sinh khéi dang hat da mang lai hiéu qua xu ly cao, khi gia
tri amoni va COD dau vao tang 1én 200 va 600 mg/l, hiéu qua xir Iy
ciia hé thdng cao, céc gi4 tri nitrit, nitrat, amoni, COD déu thap, dat
duoc tidu chuén da dé ra.

4. Két luan

Nghién ctru két hop qua trinh PN va khir nitrat hoa bang gia thé
dang hat gel dé xir 1y nudc thai giau amoni d mang lai hiéu qua xir
Iy cao. Sau 55 ngay van hanh trong bé SBR dong chay lién tuc, vi
sinh vat da thich nghi dwgc v6i moi truong DO thap (0,5-2 mg/l), ty
18 tich lily nitrit thu dugc cao dat 95%. Két qua xir ly nudc thai giau
amoni trong hai moi truong 1a bun hoat tinh lo limg va sinh khoi
dang hat d&u cho hiéu qua xu ly amoni, nitrit, nitrat, COD tuong aéi
cao, dap mg duoc tiéu chuan dau ra.

V6i nhitg wu diém ma cong nghé PN khi nitrat hoa két hop
v6i sinh khéi dang hat mang lai, viéc nghién ciru img dung trong xir
Iy nude thai gidu amoni véi quy md phong thi nghiém di budc dau
thanh cong. Céc két qua nghién ctru voi nude thai gia 1ap tao tién dé
cho nghién ctru sau hon véi cac loai nudc thai thyuc té. Cong nghé
nay c6 tiém nang 16n trong tmg dung xir Iy nudc thai giau amoni
nhu nude ri rac, nude thai chan nudi. ..

Nghién ctru ndy duogc thuc hién trong khuon khd dé tai cip Bo
Khoa hoc va Cong nghé nam 2023-2024 “Nghién ctru ché tao vat
liéu sinh khéi hoat tinh dang hat va mg dung trong xtr Iy nuéc
thai giau amoni” do Trung tim Cong nghé Vat liéu, Vién Ung dung
Cong ngh¢ ch tri thye hién. Nhom tac gia xin tran trong cam on B
Khoa hoc va Cong nghé da cap kinh phi cho nhiém vu nay.

TAI LIEU THAM KHAO

[1] N.V. Suc (2012), Wastewater Treatment Technology, Vietnam National
University Ho Chi Minh City Press (in Vietnamese).

[2] F. Ding, D. Liang, Y. Wu, et al. (2020), “Effect of C/N on partial nitrification
in an MBBR at low temperature”, Environ. Sci.. Water Res. Technol., 6, pp.3391-3399,
DOI: 10.1039/DOEW00654H.

[3]1N.T. Minh, M. Choti, N. Park, et al. (2020), “Critical design factors for polyvinyl
alcohol hydrogel entrapping ammonia-oxidizing bacteria: Biomass loading, distribution
of dissolved oxygen, and bacterial liability”, Environ. Eng. Res., 26(2), DOI: 10.4491/
eer.2020.010.

[4] Y. Wang, Y. Liu, M. Feng, et al. (2018), “Study of the treatment of domestic
sewage using PVA gel beads as a biomass carrier”, Journal of Water Reuse and
Desalination, 8(3), pp.340-349, DOI: 10.2166/wrd.2017.181.

[5] C.A. Tao, Z. Hao, W. Fang, et al. (2017), “Mechanical properties of graphene
oxide/polyvinyl alcohol composite film”, Polym. Polym. Compos., 25(1), pp.11-16, DOIL:
10.1177/096739111702500102.

[6] American Public Health Association (2005), Standard Methods for The
Examination of Water and Wastewater, 21, 317pp.

[7] PK. Lieu, F. Kenji (2008), “Development of a novel nitrogen removal process using
anammox reaction”, Hue University Journal of Science, 117(48), pp.109-118 (in Vietnamese).

[8] X. Liu, M. Kim, G. Nakhla (2017), “Operational conditions for successful
partial nitrification in a sequencing batch reactor (SBR) based on process kinetics”,
Environmental Technology, 38(6), pp.694-704, DOI: 10.1080/09593330.2016.1209246.

32



