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Ung dung lgc sinh hoc nho giot két hO’p tlen
oxy hoa bang ozone dé xir Iy ammonia, sat va
carbon hitu co hoa tan trong nudce song Sai Gon

Lé Ngoc Kim Ngan, Nguyén Phudc Dan

Tém tit-Mb hinh pilot cong sudt 20m®/ngay dat tai
tram bom Hoa Phu dwoc xay dung va thir nghiém dé
danh gid kha ning loai bé ammonia, sit, DOC
(Dissolved Organic Carbon — carbon hiru co hoa tan)
trong nwéc sdng Sai Gon bing cdng nghé loc sinh hoc
nhoé giot két hep tién oxy héa bing ozone nhim cai
thién chit lweng nuéc phuc vu cho thanh phé Hé Chi
Minh. Nghién céru nhim giam thiéu nhu cau Clo khir
triing va tir dé giam thiéu nguy co hinh thanh cac sin
phim phu khir tring. Tinh chit nwéc dwoc siv dung
trong thi nghiém cé néng dd6 ammonia 0,52 + 0,19
mg N-NH4*/l, sét 0,14 + 0,06 mg/l, DOC 3,14 + 0,45
mg/l. Bé lgc sinh hoc nhé giot c6 kich thwéc dai 0,5m;
rong 0,2m; cao 2,0m dwoc thiét ké bing inox va mica.
Gi4 thé sinh hoc sir dung trong nghién ciru dugc lay
tir bong loc sgi tdng hop thwng dwoc sir dung cho bé
cé c6 dd day 30 mm. M4 hinh tién ozone héa véi cot
tiép xuc ozone kich thuéc dai 0,6m; réng 0,5m; cao
2,0m, thoi gian tiép xGc 15 phat, ndng dd ozone 0,5
mg/l. M hinh tién hanh nghién ciu hai trwong hep
theo tai trong thity lre: 3 m3/m2.h khi khong xi Iy tién
oxy héa bing ozone va 8 m¥m2h khi c6 xir Iy tién oxy
héa bing ozone (tudn hoan theo ti I 1:1). Hiéu qua
xir Iy khi c6 xir Iy tién oxy héa bing ozone ddi véi
ammonia, sit, DOC lan lwet dat 58%, 25%, 22%. K hi
khong co6 tién oxy héa bing ozone hiéu qua xir ly chi
dat 52% ammonia, 19% sit va 9% DOC. Két qua
cho thay hiéu qua qua trinh loc sinh hoc nhé giot két
hop tién oxy hoa bing ozone tét hon so véi van hanh
loc sinh hoc khong tién oxy héa bing ozone.

Tir khéa— Lgc sinh hoc nhé giot, nwéc song Sai
Gon, THMs, tién oxy héa bang ozone,
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1 DPAT VANDE

0 4p luc vé gia taing dan s, ap luc vé phat

trién kinh té x& hoi ngudn nude thd ¢ thanh
phd HS Chi Minh ngay cang 6 nhidm nghiém trong
v6i sy gia ting ham leong ammonia—2, sit, va chét
hitu co do cé&c hoat déng caa con nguoi, lam suy
giam chét luong nudc cap [13]. O nong do thap 0,5
— 5,0 mgN/I, ammonia dugc x4c dinh 1a chét 6
nhidm dang ké cho nudc thd, vi né anh huong dén
hiéu qua khir trang clo. Sit thuong c6 ham hrong
nhé trong nudc mat, tuy nhién chdng gay ra mui
khé chiu, két tia nau do lam duc nudc va hién
tuong két tia trong dudng ong. Su oxi hoa khir 1a
qua trinh quan trong dé xac dinh 6 nhiém ammoni,
sit, DOC (Dissolved Organic Carbon — Cachon
hitu co hoa tan). Sit bi oxi héa ¢ muc thap
(<200mV), ammonia ¢ muc cao (200 - 400mV)
[1]. Do d6 can c6 sy két hop cua nhiéu qua trinh
trong d6 c6 qué trinh oxi héa khir nham ting hiéu
qua xir ly [13]. C6 nhiéu phuong phap loai bo
ammonia, sit va DOC trong nudc cap, trong dé viéc
sir dung phuwong phap sinh hoc 13 wu thé hon vi it tén
ning lugng hoa chat, chi phi van hanh thap [9].
Trong d6 phuong phép loc sinh hoc nho giot
thuong dugc ap dung trong xir Iy nudce thai ciing
1a mot phuong phép c6 thé ap dung hiéu qua trong
nude cp [1,3] nham loai bo ammonia, sit va chat
hitu co.

DBPs (Disinfection By-Products) 14 san phim
phu ctia qua trinh khir tring trong nudc cép, hién
tai dugc xac dinh ¢6 hon 700 loai, phd bién nhat 1a
THMs (trihalomethanes) 1a nhitng hop chét c6 kha
nang gay ung thu cao. THMs 1 san phdm sinh ra
tir qua trinh oxy hoa khi trong nu6c ton tai chat hiru
co tu nhién va nhom halogen [9].

Ozone 1a mot tac nhan oxy hoa manh trong s6
cac chat oxy hoa thong dung, c6 thé oxy hoa 2,07V,

1 Ammonia Ia chdt 6 nhiém quan trong ciia mréc, gay ra hién nrong
khit oxi trong nwdc do phan haiy cia vi sinh vdt, gy déc cho ca va lam
tang san pham phu khir trung do nhu cau Clo cao [11]
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vi vy ozone c6 thé oxy hoa v6i nhidu chét hitu co,
chat khir v co trong nudce. Ozone oxy hoa cac chat
khir theo hai huéng chinh 1a: (1) oxy hoa truc tiép
bang phan tir Oz hoa tan trong nue va (2) oxy hoa
gian tiép thong qua gdc hydroxyl OH* hinh thanh
do su phan huy Oz trong nude. Qua trinh tién oxy
hoa bang ozone duoc sir dung rong rii nham giam
sy hinh thanh san phim phuy khir tring, bang cach
pha huy ciu tric cia NOM (Natural organic
matters — chat hitu co ty nhién) qua d6 giam hinh
thanh THMs (Trihalomethanes) theo [5], qué trinh
tién oxy hoa bang ozone c¢6 hiéu qua tich cuc dbi
v6i viée kiém soat qua trinh hinh thanh THMs [6].
Trong nhitng nim gan day, cc nha khoa hoc nhan
thdy qué trinh oxy hoa bang chlorine di tao ra cac
hop chét anh hudng dén strc khoe con ngudi. Nén
viéc thay thé tac nhan oxy hoéa truyén thong nay
bing cac tac nhan oxy héa khac nhu ozone ngay
cang duoc st dung nhiéu. Pién hinh nhu nha may
xtr Iy nudc & Choisy le Roi (Phap) di chuyén sang
dung ozone, nhu mdt tac nhan oxy hoéa chinh trong
cong ngh¢. Cong nghé xr ly nwdc mat & Langenau
(Pc) ciing st dung tic nhan oxy héa bang ozone
thay thé chlorine két qua thu dwogc chat lugng nudc
sau xur Iy c6 ham lugng DBPs rat thap va 6n dinh
2] | |

Theo mot s6 nghién ctru gan day, [13] ap dung
tién oxy hoa bang KMnO, nham loai bo st va sat
téng trong nudc sdng Sai Gon dat hiéu qua 79% va
84%. Nghién ctu [10] ap dung qua trinh BAC
(Biological activated carbon — than hoat tinh sinh
hoc) dé xir Iy nude song Sai Gon tai tram bom Hoa
Phu cho théy hiéu qua loai bé ammonia, Fe?*, Fe
tong va THMFP (Trihalomethane formation
Potential - Tiém ning hinh thanh THMs va cac san
pham phu khtr tring do qua trinh chlorine) dat lan
luot 62%, 31%, 29% va 19%. gitp giam thiéu kha
niang hinh thanh DBPs. THMFP 1a thong s6 nhim
danh gia ndng d6 hinh thanh t6i da THMs trong
diéu kién du chlorine va thoi gian phan timg 7 ngay.
Nghién cuu [1] 4p dung loc sinh hoc BioGill tai
tram bom Hoa Phu dat hiéu qua xu ly 33%
ammonia va 50% st tong. Tuy nhién chua co
nghién ctru vé qué trinh Igc sinh hoc nho giot két
hop tién oxy hoa bang ozone dé xir Iy ammonia, sit
va DOC trong xu 1y nude song Sai Gon.

Loc sinh hoc nho giot 1a cong trinh rng dung qua
trinh sinh hoc hiéu khi trong d6 vi khuan chuyén
hod co chét, bam dinh trén gia thé tro khong dat
ngap, tao thanh mang sinh hoc (biofilm). Céac vat
lidu loc c6 do rong va dién tich bé mat riéng (ti 1¢
dién tich bé mat tiép xuc trong mot don vi thé tich)
16n 1a phut hop cho loc sinh hoc nho giot. Nudc cap

duoc tudi tir phia trén 16p vat liéu loc tao thanh cac
dong hodc phun suong nho chdy thanh 16p mdéng
qua bé mit cua vat liéu, & d6 mang sinh hoc phat
trién tao thanh cac mang nhay/mang sinh hoc. Lop
mang nay 1 quan thé vi sinh vat hiéu khi va ki khi
¢6 kha nang chuyén hoa chét hitu co va nitrate hoa
trong nudc thd. Hai 16p chinh ki khi va hiéu khi,
theo chiéu tir trong ra ngoai so voi bé mat vat lidu.

Theo [4], nghién ctru tién xir Iy ammonia c6 trong
nudc mat bé'mg qua trinh Igc sinh hoc véi vt liéu
loc bang nhua téng hop. Ngudn nudc sir dung cho
nghién ciru ¢6 ndng d6 ammonia thap tir 0,5 - 5 mg
NH4-N/I. Két qua thu duoc cho thiy bé loc sinh
hoc ¢6 thé hoat dong thanh cong, khi thuc hién véi
ngudn nuwdc mit c6 ndng 6 ammonia thap hon 10
- 15 1an vén hanh & tai trong thuy luc cao hon 30 -
100 14n so v6i viée ap dung qua trinh nay cho nudc
thai. Giéi han truyén khoi giy ra boi ndng do
ammonia thép Ién toan bd hiéu qua cua bé loc
khong dang ké. O day tai trong nitrat hoa (0,4 —
1,69 NH4-N/m2.ngay) twong tu nhu céc bé loc sinh
hoc ctia nudce thai dd dugce ghi nhan. Vi tai trong
chat ran cao khong c6 anh huong xdu dén qua trinh
nirtrat hoa.

MO hinh pilot thuc hién tai tram bom Hoa Phu Kkét
hop ca hai qua trinh tién oxy hoa bang ozone va xir
1y sinh hoc bang loc sinh hoc nho giot dap tmg cho
viéc nghién ciru, danh gia, nham tim ra phuong
phap xtr Iy hiéu qua ammonia, sit, DOC gitp giam
thiéu kha ning hinh thanh san pham phy khir tring
(DBPs).

2  PHUGNG PHAP NGHIEN CUU

2.1 M®& hinh pilot

Hinh 1 m6 t& m6 hinh pilot dugc dat tai tram
bom Hoa Phu, huyén Hoc Mén, thanh phd H Chi
Minh. M6 hinh bao gdm bé diéu chinh pH nudc
tho, tiép theo bé loc sinh hoc nho giot va bé tiép
xuc ozone. Bé diéu chinh pH nuéc thd bang nhwa
c6 dung tich 5001, pH dugc diéu chinh ty dong dén
gia tri > 6,5 bang dung dich Na,CO3 3% nho pH
transmitter PC — 300 Suntex. Sau d6 nuéce tho duoc
bom 1én bé loc sinh hoc nhé giot ¢6 khung thép
khong gi va tim chan nudc nhya. Kich thude bé loc
sinh hoc nho giot dai 0,5m, rong 0,5m, cao 2m. Gia
thé bé loc sinh hoc trong nghién ctru sir dung bong
loc soi tong hop polypropylen do day 30mm, kich
thude gia thé 0,5m x 1,8m, d¢ rdng 85%. Bé loc
sinh hoc st dung 9 tdm gi4 thé, khoang cach giita
cac tAm 1a 5cm. Bé loc sinh hoc van hanh & hai tai
trong thuy Iyc 3 m3/m2h khong c¢6 tuan hoan va 8
m3/m2.h c6 tudn hoan dong nudc sau bé tiép xuc
ozone, nude duoc phan déu khip bé mit bé loc sinh
hoc béng éng cham 15. M6 hinh loc sinh hoc nhé
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giot duoc thiét ké kich thudc tuong ty so véi mo
hinh loc sinh hoc Biogill trong nghién clru trude
day dat tai tram bom Hoa Phu [1].

Mo hinh tién oxy hoa bang ozone c6 kich thudc
dai 0,6m rong 0,5m cao 2m, dugc thiét ké béng
inox lam khung bé va tim mica lam mit che phia
trén. Thiét bi tao ozone OBM (méy ozone nhan
hiéu OBM) cong suat 0,5 — 10,0 mg/l san xuét tai
Viét Nam. Nong do ozone trong nghién ctru
0,5mg/l, thoi gian Iuu t6i wu 15 phit [4]. Do d6 tai

trong thuy luc dugc chon trong nghién ctru la 3
m3/m2.h khi khong c6 tudn hoan va 8 m%mz2.h khi
¢6 tuan hoan tién ozone hoa, cac gia tri nay Iy theo
[1] va thoi gian lwu t6i wru clia qué trinh tién oxy
hoéa bang ozone theo [13]. Nudc vao duoc hoa tron
ozone, phan phdi déu trong bé bang hé thong dng
xuong ca. pH duoc diéu chinh ty dong > 6,5 bang
dung dich Na,COsz 3%.Théng sé k¥ thut cua mo
hinh dugc trinh bay trong bang 1.

Bing 1. Thong sb k¥ thudt cia mé hinh pilot

M6 hinh pilot Kich thudc (hodc thé tich ) Vit lidu
Bé chira nudc tho 500 lit Inox
B¢ loc sinh hoc nho giot 0,5x0,5x2 Inox, nhya
Bé tiép xuc ozone 0,6 x0,5x2 Inox, mica
Gia thé 05x1,8 Polypropylen
] 2.8Bm
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Hinh 1. M6 hinh loc sinh hoc nhé giot két hop tién ozone hoa



60 SCIENCE & TECHNOLOGY DEVELOPMENT, VOL 20, NO.M2-2017

2.2 Nudc cap vao va vi sinh nuéi cay

2.2.1  Visinh nuéi cdy

Mo hinh bé loc sinh hoc nho giot duoc tién hanh
chay thich nghi bang 2 lit bun hoat tinh nitrate hoa
dugc nuoi cay trong phong thi nghiém truong Pai
hoc Bach Khoa béng mo hinh bun hoat tinh mé
luan phién SBR ¢6 nong d6 MLSS 1700 mg/l va
MLVSS 1200 mg/l.

2.2.2  Nuwéce cdp vao
Nude du vao trong nghién ctru liy tir ngudn
nude tho song Sai Gon tai tram bom Hoa Phu,
thanh phén tinh chat nudc cip vao thé hién trong
bang 2.
Bang 2. Tinh chat nude tho tai tram bom Hoa Phu trong thoi
gian thir nghiém

Théng s6 | Pon vi Gia tri oe;zo?g\é'l\rlNMT
pH - 73£0,76 6-85
DOC mg/l | 3,95+1,29
D6 duc FAU 259 + 88
Pomau | Pt-Co 46 £17
Ammonia mg/I 0,48 +0,31 0,1
Sét tdng mg/l | 0,55%0,24 05
THMFP ug/l 1.184 + 84

2.3 Diéu kién van hanh

Thong s6 van hanh ciia mé hinh loc sinh hoc nhé
giot két hop tién oxy héa bang ozone duoc thé hién
trong bang 3.

Mo hinh van hanh ¢ hai tai trong thuy lyc 1a
3m?3/m2.h khi khong c¢6 tudn hoan va 8m3m?2.h khi
¢6 tudn hoan dong ra ti 1& 1:1 tir bé tiép xuc ozone,
nhim dénh gia hiéu qua cta qua trinh loc sinh hoc
két hop tién oxy hoa bing ozone so véi qua trinh
khong tuan hoan (tai trong 3 m3/m2.h).

Béng 3. Thong sb van hanh cia loc sinh hoc va tién ozone
Thong sb Pon vi 3m¥mZ2.h 8mé/m2.h
Loc sinh hoc
Luu lugng I/h 750 2000
pH 70-75 70-75
Tai trong ammonia g:‘j; ! 1,21-2,93 3,02-73
Tai trong DOC g/m%h | 7,82 11,34 |20,33 30,39
Tai trong Fe gFe/m2h| 0,98-2,74 | 2,05-575
Bé tiép xtic ozone:
Thoi gian tiép xuc phat 15
Nédng d6 ozone mg/l 0,5

Trong do: Tdi trong = (O x nong dg chdt é nhiém) +
dién tich bé mat bé loc sinh hoc nho giot
2.4 Ldy mdu va phirong phép phan tich

Sau khi tién hanh chay thich nghi mé hinh loc
sinh hoc nho giot bang bun nitrate hoa trong mot
tuan. Mau duogc 13y dinh ky ba lan/tuan, mdi lan
ldy hai mdu dé phan tich ammonia, sit, DOC.
Ammonia phén tich bang phuong phap dinh phan
thé tich sir dung may spectrophotometer Hach
DR/2010, DOC dugc phan tich theo Standard
Method 5310C [9]. THMs dugc phan tich bang
phuong phap séc ky khi khdi phd theo huéng dan
cia EPA Method 502.2 [14]. THMFP, thyc hién
theo huéng dan ctia Method 5710B [14] dwa theo
cong thirc sau:

THMFP = ATHM = THM7 - THMO

3 KET QUA VA THAO LUAN
3.1 Hiéu qua chuyén héa ammonia
Hinh 2 cho thay ndng d6 ammonia dau vao va
sau xir 1y & tai trong 3 m3m?2.h khi khong co tuan
hoan va ¢ tai trong 8 m%m?2.h khi cé tuan hoan tién
oxy hoa bang ozone theo ty 1¢ 1:1.
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Hinh 2. Hidu qua chuyén h6a ammonia & céc tai trong 3 m%m2.h va 8 m¥m2.h

O tai trong 3 m3/m2.h, nudc dau vao c6 nong do
ammonia 0,52 + 0,19 mg/I, sau khi qua bé loc sinh
hoc giam xudng 0,25 + 0,11 mg/l, dat hiéu suit 53+
12%. O tai trong 8 m*mZ2h nudc dau vao c6 nong
d6 ammonia vao khoang 0,42 + 0,12 mg/l, sau khi
qua bé loc sinh hoc giam xuéng con 0,18 + 0,05
mg/l, dat hiéu suit 57 + 8%. O tai trong 8m%m?2.h
cho thay dat hiéu qua tot hon & tai trong 3 m3/m2.h.
Theo [1], LSH Biogill quy moé pilot dit tai tram
bom Hoa Phu cho thdy hiéu qua chuyén hoa
ammonia dat cao nhit 34% O tai trong tudi 2,1
m3/m2.h, trong khi d6, thi nghiém nay c6 hiéu suét
chuyén hoa ammonia 58% 6 tai trong 3 m3/m2.h va
40% & tai trong 8 m¥m2h. Vi pH ludn 6n dinh
nho pH controller va DO du cao (>2 mg/I) cho cac
qua trinh chuyén hoa, nén két qua thu duogc 1a kha
quan. Két qua van hanh cho thiy c6 sy dao dong
ammonia ciia ngudn nudc dau vao rat 16n giira mua
mua va mia kho (co thoi diém ammonia 1én dén
0,85mg/l) dan dén ndéng d6 ammonia sau bé loc
sinh hoc ciing dao dong 16n. Hiéu suit ctia qua trinh
chuyén héa ammonia sau khi qua dong tuin hoan
dong ozone dat hiéu qua cao hon, do su cit mach
phan tir hitu co khong phan huy thanh hitu co dé
phan huy sinh hoc. O tai trong 3 m3/m?2.h thi sy that
thoat nito 1a 32% (tuwong ung véi N-Nitrate dong ra
0,21 mg/l) 16n hon so véi tai trong 8 m¥m2h la
16% (twong tmg ndng do N-Nitrate dong ra 0,14
mg/1). Piéu nay co thé giai thich do 16p mang sinh
hoc du day dé xay ra qua trinh khir nitrat trong diéu
kién thiéu khi & 16p sdu trong mang vi sinh. O tai
trong 8 m3/m2h co tuan hoan dong ozone hoa lam

tang ham lugng DO trong nudc, ting cudong qua
trinh nitrate hoa va han ché qua trinh khtr nitrate &
16p sau cua mang loc. Do d6 c6 thé ndi rang nito bi
that thoat chii yéu 1 do duoc khir nitrat hoa thanh
khi nito.

Két qua cho thdy qué trinh chuyén hoa TNOy
dién ra tuy nhién khong dang ké, két qua nay phu
hop v6i [3], ho cho rang thoi gian van hanh dai kha
nang chuyén hoa nitrate han ché hon do mang sinh
hoc day hon va cac vi khuén ndm sau hon trong 16p
gi4 thé 1am han ché qua trinh tiép xtic oxy. So sanh
hiéu qua chuyén héa TNOx & hinh 2 va 3 14 tuong
tu nhau, TNOx gan nhu khong ddi trong sudt qua
trinh van hanh & ca hai tai trong, diéu nay cho thay
tdc do va hiéu suét cua qua trinh nitrit hoéa va nitrat
hoa 1a 6n dinh, tuy nhién sy that thoat nito dién ra.
Su thit thoat nito ciia mé hinh loc sinh hoc ¢6 thé
xay ra theo cac hudng sau (1) nito di vao sinh khdi
té bao va (2) nito dugc khir theo qua trinh khtr nitrat
thanh khi nito (3) nito bi that thoat do bay hoi.

Hiéu suit chuyén h6éa ammonia cda vi sinh vat
trong gia thé loc sinh hoc & hinh 2 twong tmg vai
qué trinh chuyén ammonia thanh nitrit va nitrit
thanh nitrat 1a trong ddi cao va 6n dinh. Kha ning
chuyén hoa cao cho thiy su phat trién tét cua vi
sinh vat trong mang, c6 sy chuyén hoa ddy du phu
hop [4]. Do d6 khong can phai bo sung chét dinh
dudng trong hoat dong séng ctia vi sinh vat dii nong
d6 hop chét hitu co trong nudc cap 1a thap.

3.2 Loqi bé sdt

Hinh 4 bi€u hién nong 49 cua sat (IT) va sat tong
6 dau vao, sau loc sinh hoc va sau ozone tuong ing
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& tai trong 3 m3/m2.h va 8 m3m2h c6 tuin hoan ti
1€ 1:1.

O tai trong 8 m3/m2.h thé hién hiéu qua cao hon
& tai trong 3 m¥mPh (hidu suit 24,5% so voi
19,6%). Hiéu qua khir st o tai trong 3 m¥/m?2.h phi
hop véi [8], hi€u qua clia qua trinh lgoc sinh hoc
trong khir sit 1a khong cao khi tai trong 16n hon
0,1mg/I. Khi ¢6 tuan hoan tién oxy hoa bang ozone
& tai trong 8 m3/m2.h mic di ndng d6 dau vao co
tai trong cao hon 0,2mg/l thi hiéu qua khir sit van

3m®/m2.h

t6t. Tuy nhién két qua khir sit 6 tai trong 8 m3/m2.h
lai khong dat dugc sy 6n dinh mong doi vi sy dao
dong ciia ngudn nude song dau vao va dong thoi
do su bong tréc 16p mang vi sinh vét.

Cung v6i su chuyén héa cia vi sinh va sy oxy
hoéa béng ozone, lam ting hiéu qua khu sat, mot
nguyén nhan khach quan gitp giam lugng sét tong
1a do sét (IIT) con bam dinh trong mang sau khi bi
oxy hoa tir st (1I).

8m3/m2.h
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Hinh 4. Ndng d6 cua sit (I) va sit tdng & diu vio, ra twong tmg & tai trong 3 m3m2h va 8 m¥mz2h

3.3 Loai bo DOC

O tai trong 3 m3m2h nudc dau vao c6 ndng do
DOC vao khoang 6,6 + 1,0 mg/l, sau khi qua bé loc
sinh hoc giam xu6ng con 6 = 1 mg/l, dat hidu suat
9 + 6%. O tai trong 8 m¥m?h nudc dau vao co
ndng do DOC vao khoang 7,30 + 0,85 mg/I, sau khi
qua bé loc sinh hoc giam xudng con 5,70 + 0,83
mg/l, dat hiéu suit 22 + 14%. Hinh 5 thé hién hiéu
suat xir Iy DOC ¢ hai tai trong, ta nhan thiy & tai

trong 8 m3/m2h ¢ tuan hoan tién oxy hoa bing
ozone hoa hi¢u sut xir Iy cao hon so véi 3 m¥m2.h
khi khong c6 tudn hoan. Qua qué trinh oxy hoa bac
cao (0s), nhitng chét hitu co ¢6 cdu tric phan tur
phuc tap, khé phan huy sinh hoc trong nudc dudi
tac dung cuia cac gdc oxy hoa manh nhur OH*, dugc
cét mach thanh nhiing chat don gian hon va nhing
chit nay c6 kha nang phan hiy sinh hoc nhiéu hon
do kich thude phu hop voi kha nang tiéu thu cia vi
sinh vat din dén hiéu qua cua qué trinh két hop tién



TAP CHI PHAT TRIEN KHOA HQC VA CONG NGHE, TAP 20, SO M2-2017 63

ozone héa va loc sinh hoc nhé giot hi€u qua hon so
voi qua trinh don 1é. Pidu nay phi hop véi cac
nghién ctru trude day [10]. O ca hai tai trong thi
DO duogc cung cip day du dé xay ra qué trinh nitrat

héa va phan hiy sinh hoc, khong dan t&i sy canh
tranh oxy [14]. Tuy nhién do gidi han cta nghién
ctru nén khong thé xem xét dén sy anh huong tidu
cuc do ozone du trong nude dbi véi vi sinh vat.

DOC (mg/L)

—{3— DOC Vao

--@®--DOCRa

36 52 91 141

8u suét (%)

Hi

31

36 52 91 141

Hinh 5. Hiéu suat xir Iy DOC 6 téi trong 3 m¥m?2.h khi khong c6 tudn hoan va 8 m¥m2h khi c6 tudn hoan tién oxy hoa bing ozone

3.4  THMFPs

Hinh 6 cho thdy kha ning giam thiéu THMFPs
qua qué trinh loc sinh hoc nhé giot két hop tién oxy
hoéa bang ozone.

Ham luong THMFPs (Trihalomethane
formation potential — tiém ning hinh thanh THMs)
hinh thanh giam thiéu tir 1206 + 113 pg/l xudng
con 485 + 54 pg/l, hidu qua giam thiéu dat duoc
dao dong khoang 60%. Két qua cho thdy su hinh

thanh THMFPs lién quan dén DOC. Kha niang xir
1y hiéu qua ammonia, sét, DOC cua qua trinh loc
sinh hoc két hop tién oxy héa bang ozone lam giam
kha ning hinh thanh THMFPs. Viéc giam thiéu
hinh thanh THMFPs cho thay ring mé hinh dat
hiéu qua twong di trong viéc giam thiéu kha ning
hinh thanh san phdm phu khir tring (DBPs). That
su trong thuc té, THMs hinh thanh sau khir tring
chlorine s& thip hon nhiéu so voi THMFP, 1a ndng
d6 phan tng t6i da trong diéu kién du dai (7 ngay).
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Hinh 6. Khé ning giam thidu THMFP cua qua trinh loc sinh hoc nhé giot két hop tién oxy héa bang ozone

156 Ngay

156 Ngay
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4 KET LUAN

MO0 hinh thi nghiém loc sinh hoc nhé giot két
hop tién oxy hoa bang ozone quy md pilot duoc
xdy dung, thir nghiém va danh gia trong xu ly 6
nhiém trong nudce s6ng Séi Gon tai tram bom Hoa
Phu. Két qua cho thay rang qua trinh loc sinh hoc
két hop tién oxy hoa bang ozone mang lai hidu quéa
loai bé ammonia, sit va DOC cao hon so v6i quéa
trinh don 1¢. Vi tai trong cao, sy két hop cua qua
trinh loc sinh hoc nhd glot va tién oxy héa bang
ozone van cho thay su 6n dinh va hiéu qua xu ly tot
hon so véi qué trinh don 1¢. Qua d6 1am giam thiéu
su hinh thanh cac san pham phu khir tring (DBPS).
Viéc du tur cong nghé loc sinh hoc nhé giot két
hop tién oxy hoa bang ozone ¢ wu diém don gian
vé van hanh, chi phi du tu xdy dung va quan ly
van hanh thip 12 phit hop véi diéu kién Viét Nam.
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Application of pilot scale trickling filter couple
with pre-ozonation for ammonia, iron and
dissolved organic carbon removals from Saigon
river water

Le Ngoc Kim Ngan, Nguyen Phuoc Dan,

Abstract— A pilot scale trickling filter and pre-
ozonation contactor with capacity of about 20 m?/day
was run at Hoa Phu Pump Station which takes raw
water from Saigon River for drinking water supply
for Ho Chi Minh City. The raw water contains 0.52 +
0.19 mg NH4*-N/I, 0.14 £ 0,06 mg/I total iron and 3.14
+ 0.45 mg/l DOC. The study aimed to using the pilot
scale experiment to assess ammonia, iron and
dissolved organic carbon (DOC) removals from
Saigon Water River for the sake of reducing chlorine
demand and thus mitigating risk from Disinfection
By Products (DBPs) formation. The size of the
trickling filter was 0.5 m long x 0.5 wide x 2m high.
The bio-media was seven PE wool sheets with
thickness of 30 mm that is widely used as filter cloth

in aquariums. It run at hydraulic loading of 3
m3/m2.h of raw water, and 8 m3/m?2.h, where 50% of
total flow was the returned effluent of pre-ozonation.
The pilot scale pre-ozonation contactor which has the
size of 0.6 m long x 0.6 m wide x 2.0 m high was
operated at contact time of 15 minutes and ozone
concentration of 0.5 mg/l. The ammonia, iron and
DOC removals at 8 m¥/m2.h were 58%, 25% and
22%, respectively. Whereas, it obtained ammonia,
iron and DOC removals of 52%, 19% and 9% DOC
respectively. Thus, even though the experiment with
returned pre-ozonation effluent run at high
hydraulic loading rate, the better performance was
obtained as comparison to the experiment without
return.

Keywords—Saigon River water, trickling filter, pre-ozonation, THM



