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TOM TAT

Bai bdo ndy trinh bay két qua thi nghiém xir Iy nude ri rdc sau qu trinh ozon héa bang qua
trinh bun hoat tinh theo mé (SBR). Két qua cho thdy, qué trinh bin hoat tinh theo mé (SBR) d
mang lai hiéu qua tuong d6i cao, khi két hop hai chu ky hiéu khi/thiéu khi trong hé SBR dat hiéu
suét xir Iy COD 59%. Amoni d4 gidm déng k&, sau xir ]y amoni bing SBR véi chu ky hiéu
khi/thiéu khi dat 63%. Tuy nhién, qua trinh x{r Iy SBR ndy chua xir Iy duoc hoan toin amoni ma
m&i chi chuyén héa amoni thanh nitrat v nitrit. Sau qué trinth x1r Iy ndng d6 nitrat va nitrit cao hon
s0 véi trude xir Iy. Két qua cling cho thiy ti 16 thoi gian hiéu khi/thiéu khi (2:1 va 3:1) khéng cé
nhiéu anh huéng dén hidu qua xir 1y.

' ABSTRACT

This paper presents the results of landfill leachate treatment activated sludge batch (SBR)
after ozonation process. Results showed that the activated sludge batch (SBR) was relatively high
efficiency, 59% COD was removed by aerobic/anoxic systems. Ammonium was significantly
reduced about 63% after treatment by Serobic/anoxic systems. However, SBR treatment process
was not treated total ammonium. After treatment, high concentrations of nitrate and nitrite were
higher than input. Results also showed that time of aerobic/anoxic (2:1 and 3:1) did not affect much
on treatment efficiency. '

I. MO PAU

Hién nay nuéc ta dang trong thoi ki cong nghiép héa, hién dai héa. Bén canh
su phét trién kinh té néi chung va céng nghiép noéi riéng thi vén dé 6 nhiém méi
truong dang 14 vAn dé déng.lo ngai, de doa dén su phét'trién bén vitng. Luong chét
thai rin ngay cang ting, mic d6 6 nhifm ngay cang nghiém trong [2]. Trong d6
chét thai rén c6 thanh phan, tinh chat phirc tap, gdy 6 nhiém méi trudng dét, nuéc,
khoéng khi Xung quanh khu vuc dd thai, dac biét 12 nudce i rac sinh ra tir cac bai
chén 14p chét thai ran c6 ndng d6 chét 6 nhiém rat cao do d6 cin phai c6 bién phat
xir 1y thich hop, nhdm giam thiéu lugng chat 6 nhiém thai ra méi truong nham bio
v& moi trudong. Chét thai rén trong bai chon 1ip s& bi phan hiy nh qué trinh phan
hiy sinh hoc bén trong @ tao ra san pham cudi ciing 1a céc chit gidu dinh dudng
nhr axit hiru co, nito va mét s6 khi: CO,, CH, [1]

Céc phuong phép xir Iy nude ri rac hién nay ¢ Viét Nam chi yéu 12 sinh hoc.
Day 14 nhiing phuong phap c¢6 chi phi héa chét thip, c6 kha nang xir Iy tét c4c chat
hitu co d& phan hiy sinh hoc. M6t hé théng xi Iy nuéce ri réc thudmg gdm nhiéu giai
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doan x1r ly khac nhau dé dat hiéu qua cao. Bai bao nay, xtt Iy sinh hoc dugc thuc
hién nhu 14 giai doan x1r Iy sau giai doan xur ly Ozon.
% Muc tiéu:
Nghién ctru néng cao xu ly nuéce ri rac di qua qua frinh tidn xir Iy va ozon
héa bing phwrong phép sinh hoc.
IL. VAT LIEU PHUONG PHAP
_ Déi trong nghién ctru: Nudc ri rac tir bii chon 1ap chat thai ran Nam Son da
qua qua trinh ozon héa véi céc thanh phan nhw & bang 1 duéi day.

> ;\ A . 3 + by 4 r 4 r ¥ o) 7
Bang 1. Nong do COD va NH; ciia nwéce ri rdc sau qua trinh ozon héa

STT Thoéng sd Don vi Sau ozon héa
1 CO]DSau keo tu mg/l 2.236 i
2 CODsay oz0n héa mg/l 1.092
3 Hiéu suét % 51,16
4 NH4+Sau keo tu mg/l 1.192
5 NH4+Sau ozon héa mg/l 1.089
6 Hidu suat % 8,64

. Noi dung thuc nghiém.
- Thi nghiém x1r ly nuée ri rdc sau ozon hoa bing qué trinh bun hoat tinh theo‘
meé (SBR) hiéu khi. '
- Thi nghiém xtr 1y nuée i rac sau 0zon héa bang qua trinh bin hoat tinh theo
mé (SBR) két hop chu ky hieu khi/thiéu khi.
Phuong phép phén tich:
- COD duoc x4c dinh bang phwong phap Bicormat (theo TCVN 6491 — 1900
- Ammbnz’ (NH,") dugc x4c dinh theo TCVN 2311-78; ‘
- NOj3 duogc xac dinh theo TCVN 8742:2011; |
- NO, duoc x4c dinh theo TCVN 8742:2011.

M6 hinh thuc nghiém:

Hai qué trinh dugce nghién ciru 1a quaé trinh oxi héa — xt Iy vi sinh hiéu khi va
qué trinh xr 1y giédn doan (hiéu khi — thiéu khf) trong bé phan tmg 5 1it, dung tich
lam viéc 3 lit, c6 gén thiét bi suc khi va thiét bi khudy tron. Diéu kién thi nghiém:
ndng d sinh khéi MLSS = 3000 =+ 50 mg/l va suc khi duy tri DO =2,5 + 0,1 mg/l.
Nhiét d6 trong qua trinh thi nghiém nam trong khoang 25+3"C.




Hinh 1. So' 6 qu4 trinh xit Iy SBR Hinh 2. Mé hinh thi nghiém

a. Nghién ciru qud trinh oxi hda — xir Iy hiéu khi
Thi nghiém duge tién hanh trong thiét bi SBR:

Bang 2. Piéu kién qui trinh oxi héa - xir Iy hiéu khi

Théng sb Nong do

MLSS 3000 mg/1

DO ' 2,5 mg/l
Thot gian luu 8 gid

b. Nghién ciru qud trinh xu Iy gidn doan

Nghién ctru qué trinh xtr Iy nuéc ri rdc theo phwong phép gian doan (ké tiép
hiéu khi — thiéu khi) trong thiét bi SBR nhu sau: Nudc rac duge dua vao hé SBR.
Chu ky thi nghiém kéo dai 16 gi¢ gdbm 2 giai doan ké tiép nhau: hiéu khi/thiéu khi
v6i ti 16 thoi gian 12 2 gio/1 gio va 3 gio/ 1 giv. Tde d6 khudy tron trong giai doan
thiéu khi 1a 50 vong/phit.

Béng 3. Diéu kién qua trinh xir ly gidn doan

Théng s6 Nong do
MLSS ' 3000 mg/l
© DO piguni 2,5 mg/l
DO thibu kns 0-0,3 mg/l
Thoi-gian luu - ' 8 gidy

* Diéu kién thi nghiém.

- Céc thi ﬁghiém duoc tién hanh & nhiét d6 phong;
- Méy thdi khi c6 cong sut: 7 Uph ‘
- Bé phan tmg c6 thé tich: 5 lit.

- Thé tich nuée ri réc: 3V/mé;

- Thori gian liu nwdc ri réc trong bé: dén 16 gid.
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L KET QUA NGHIEN CUU
3.1. Qua4 trinh xit Iy hiéu khi

Cac yéu t6 COD, NH,", NO; va NO5™ dugc theo dai theo thoi gian. Két qua
duoc thé hién trén hinh 3, hinh 4, hinh § v& hinh 6.
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Hinh 5.-Sy bién doi nong do NOj ‘Hinh 6. Sy bién do6i néng d§é NO, trong
trong SBR hieu khi SBR hieu khi

Tir hinh 3 cho thy, ndng d6 COD trong nuée ri rac dugc xit Iy bang SBR hiéu
khi giam nhanh sau 6 gio dau tién; tir 6 - 16 gidy nbng d6 COD, giam chdm hon. Sau
16 gid ndng d6 COD giam khong déng k&. Nguyén nhén do ngudn cacbon dé sinh
huy d& can khong di cho vi sinh vét sir dung dé tdng hop té bao va phan hiy céc
chét 6 nhiém. | | |

Nong d6 amoni (NH,") trong hé SBR dugc thé hién & hinh 4 cfing cho thdy xu
huéng bién thién theo thdi gian twong ty ndng d6 COD. Sau 16 gid x Iy, ndng 49
NH," van tiép tuc gidm dén theo thoi gian. Nong d6 ¢4c chi tieu NO; va NO;™ ¢6 xu
huéng nguge lai, ndng d6 ban diu thép nhung sau xir Iy d4 tang dan 1én theo thdi gian.

Trong qua trinh x1r ly hiéu khi ndy, Amoni trong nuéc thai duge oxy hoa dén
nitrat va nitrit. Vi sinh vat tham gia phéa (ng thuong goi 1a céc vi khuén oxy hoéa
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amoni (Amonium Oxidizing Bacteria - AOB), cht yéu la cac vi khuin thudc chi
Nitrosomonas va mot s6 chi khac nhu Nifrosococcus, Nitrosospria, Nitrosolobus,
Nitrosovibrio ... vi khuan thudc chi Nitrobacter va mot sO chi khic nhu

Nitrosospina, Nitrosococcus va Nitrosospria [4,5]:

Hiéu suét xir Iy COD va NH," ctia SBR hiéu khi thé hién trén hinh 7.
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Hinh 7. Hiéu suit xir Iy COD va NH," trong hé SBR hiéu khi

Tir hinh 7 cho thiy téc d6 xit Iy COD chim dén theo thoi gian va téc do xir
1y NH," vén ting dan dan theo thoi gian. Hidu suit xir Iy amoni van tiép tuc ting c6
thé do ndng d6 amoni trong nwdc ri rac van con rat cao, sau 16 gid xir Iy ndéng d6
amoni van con 446,52 mg/l. Hiéu suat xir Iy nito cao hon hiéu sudt xu ly COD.
Hiéu suét xir ly nito cao c6 thé do hidu ting canh tranh vé& phuong dién oxy hoa khi
trong mot hé chira ddng thoi ca chét hiru co sinh hiy (biodegradable) va amoni.

3.2. Qua trinh xit I hiéu khi — thiéu khi trong thiét bi SBR

Tir cac dic trung cta nude i rdc va két-qua nghién ctru thu dwoc tir qua trinh
xtr Iy hiéu khi véi didu kién vét chit thuc té: K§ thudt mé ké tiép gidn doan duoc
chon @ thuc hién xir Iy nito dang t6 hop cia nitrat héa (oxi héa amoni) va khir
nitrat déng thoi trong mét bé phan tmg. | ’

Bang 4. Nong d cdc chit sau xi Iy SBR hiéu khi/thiéu khi (ti 16 2:1)

Thoi gian (gid) pH NH," NO,» ada-} can
(mg/l)* (mg/) (mg/l) (mg/l)
0 8,2 965 6,24 3,36 1081
4 8.4 689,3 33,39 13,2 911,52
6 84 661,75 47,25 37,83 832,94
10 8.4 482,55 78,03 47,7 609,76
12 8.4 432 106,59 60,06 479,53
16 8,3 360,85 126,6 81,9 457,38
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Béng 5. Nong d§ cic chit sau xir Iy SBR hiéu khi/thiéu khi (ti 1& 3:1)

| NH," NO, NOy COD
Thoi gian (gio) pH

(mg/1) (mg/l) (mg/T) (mg/l)

0 8,2 965 6,84 366 |- 1081

5 8.4 7392 49 41 12,96 880,5

7 8.4 714,35 57.12 3777 | 76541

13 8,3 421,7 74,25 40,53 554,33

14 8.2 374 85.5 47,01 442,24

Két qua thi nghiém theo hai ché d6 vé thoi gian suc khi/khudy twong tmg véi
diéu kién hiéu khi/thiéu khi duoc ghi lai trong bang 4 va bang 5. Nitrit va nitrat tao
thanh ké tiép nhau trong giai doan hiéu khi, khir nitrit v nitrat vé dang khi x4y ra
trong' giai doan thiéu khi ciing theo kiéu ké tiép nhau tir hoa tri +5 vé hoa tri khong.
Trong qué trinh hiéu khi, ndng d6 nitrit thudng rat thip trir tredmg hop do bi han
ché v& ndng d6 oxy hoa tan. Vi cdc mau nude ri réc, khi xir ly hiéu khi véi ndng
d6 oxy du, ndng d6 nitrit ludn cao hon nitrat dugc thé hién trong bang 4 va bang 5.

Trong didu kién thi nghiém da trinh bay, yéu t§ thic ddy ca qué trinh tao
thanh nitrit va nitrat 12 DO du duoc théa man, tuy vy néng d6 nitrit van cao hon
nitrat va & céc chu k¥ sau ndng dd amoni thdp hon & céc chu ky truée, trong d6 toe
d6 oxi héa amoni hay hiéu qua loai téng nito khong x4y ra hién tugng dot bién.
Hién tuong nay c6 thé 1a do ti 18 vi sinh AOB (Amonium Oxidizing Bacteria) cao’
‘hon NOB (Nitrit Oxidizing Bacteria) trong diéu kién cu thé cta thi nghiém.

Kha nang xur ly COD:
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Hinh 8. Hiéu qui xir ly COD phu Hinh 9. Oxi h6a Amoni trong diéu kién
thude vao ti 1é thoi gian ciia chu ky  thei gian cida chu ky hiéu khi/thiéu khi
hiéukhi/thiéu khi (2:1 va 3:1) (2:1 va 3:1)
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Mtrc d6 suy gidm COD theo thoi gian duoc thé hién trong hinh 8. Bién dién
kha nang loai bo COD trong trudmg hop thdi gian ctia chu ky hiéu khi/thiéu khi 1a
2:1va3:l.

COD giam do hai qué trinh: oxi héa do vi sinh di dudng trong giai doan
hiéu khi va tiéu hao trong giai doan thiéu khi. Téc do suy gidm COD giam nhanh ¢
giai doan ddu sau d6 chim dan lai. Ti 18 thoi gian suc khi/khuéy khéc nhau (2:1 va
3:1) it anh huéng dén két qua cudi cing (sau 16 gidy). Sau 16 gid xir Iy & thi nghiém
Vv&i ti 16 thoi gian hiéu khi/thiéu khi 2:1 va sau 14 giy xir Iy & thi nghiém véi ti 1€
thoi gian hiéu khi/thiéu khi 3:1, higu suét xir ly COD dat duoc twong tmg 12 58 va
59%. Trong giai doan thiéu khi COD ciing giam nhung véi téc do cham dan & céc
chu k¥ sau, rat ¢6 thé do thanh phén hiru co cang vé sau cang khé phén huy.

Khad ndng oxy hda Amoni:

Két qua tir hinh 9 cho théy, hiéu quéa qua trinh oxi héa amoni trong diéu kién
thoi gian cia chu ky hiéu khi/thidu khi 2:1 va 3:1 cling cho hiéu qua xu ly tuong
dwong. Hiéu suét xir 1y amoni sau 16 gid v&i chu ky hiu khi/thiéu khi 2:1 va chu
kv hiéu khi/thiéu khi 3:1 dat dwogc twong tmg 14 63 va 61%. Hiéu sut xir Iy amoni &
“ hé thi nghiém két hop hiéu khi/thiéu khi cao hon so v6i hé thi nghiém hiéu khi
khéng dang ké. Trong thoi gian xi Iy thiéu khi ndng d6 amoni trong nude hau nhu
khong suy giam. Tdc d6 oxi héa amoni phu thudc vao ndng d6 ban dau do chu ky
thi nghiém ngén, lwong oxi hoa tan ddy du, s canh tranh phan huy COD va amoni
do céc chiing vi sinh khac nhau khéng manh ma yéu té quan trong hon 13 mét d6
sinh khdi cta timg loai trong d6. Khi d6 ti 18 gifta ngudn thirc &n va vi sinh dong vai

trd quan trong hon.

IV.KET LUAN

Quaé trinh xur 'ly cac chat hiru co trong nudc ri téc sau ozon hoéa bing qua
trinh biin hoat tinh theo mé (SBR) da mang lai hiéu qua twong d6i cao, nhét 13 khi
* Kkét hop hai chu ki hiéu khi/thiéu khi trong hé SBR. Két qua da cho hiéu suat xir Iy
COD 59%. Trong qua trinh xir Iy bang SBR, amoni d3 gidm dang ké, két qua nay
khéc phuc duogc nhwoc diém ciia qua trinh xir Iy ozon (amoni giam khéng déng ké).
Két qua sau xtr Iy amoni bang SBR véi chu ky hiéu khi/thiéu khi dat hidu suét 63%.
Tuy nhién, qua trinh xr Iy SBR nay chua xtr Iy dugc hoan toan amoni ma mdi chi
chuyén héa amoni thanh nitrat va nitrit. Sau qua trinh xir Iy ndng d6 nitrat va nitrit
cao hon so véi trude xir ly. Két qua thi nghiém cfing cho thiy ti 1& thoi gian hiéu
khi/thidu khi (2:1 va 3:1) khéng c6 nhidu anh huéng dén hidu qua xir ly.
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