Kha nang ap dung bé Biofor
cho xtt ly nuéc thai sinh hoat va cong nghiép éViét Nam

The ability to applicate Biofor for municipal wastewater and industrial wastewater in Vietnam

Tom tat

Két qua clia cac gidi phap tién tién dugc

thuc hién trong nudc va trén thé gidi da chirarang
viéc st dung bé loc sinh hoc trong xi Iy nudc thai
cdng nghiép (IWW-Industrial wastewater) néi riéng
va nudc thai do thi (MWW-Municipal wastewater)
noi chung da tré thanh mot chu trinh xi ly dac biét
hiéu qua. Trong xi¥ Ij nuéc thai dé thi, tu né c6 thé
tién hanh loc sinh hoc thii cdp (loai b6 cachon va
nitc). Thém vao do, chu trinh nay dac biét phu hgp
vGi viéc nitrat hoa va khir nitrat trong xi ly nuéc
udng. Muc tiéu ciia bai bao la danh gia kha nang

ap dung bé Biofor — mét trong nhiing kij thudt oxy
hoa loc sinh hoc c6 dong chay lén cho xi Iy nudc thai
sinh hoat va cdng nghiép, dé tir 6 1am c s cho
viéc xem xét iing dung mot cach c6 hiéu qua trong
qua trinh xi Iy nudc thai hién dai tai Viét Nam.

Tir khéa: Loc sinh hoc, chu trinh cdp khi, khd ndng oxy hda,
sdn pham ban du

Abstract

The result of progress made is that now, biofiltration

has become a particularly advantageous treatment
process in both Industrial wastewater (IWW) and
Municipal wastewater (MWW). In MWW treatment,

it makes it possible to carry out secondary biological
purification (removal of carbon and nitrogen). Moreover,
in the treatment of drinking water, these processes are
particularly suited for nitrification and denitrification. The
aim of the paper presents the treated application of Biofor
- one of the biofilter oxidation techniques with an upflow,
from which this research will provide a basis for the study
of effective application of modern wastewater treatment
process in Vietnam.

Key words: Biofiltration, process air, oxygenation capacity,
excess sludge production.
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1. M& dau

Thuéat ngl loc sinh hoc, dwgc st dung trong xt ly nwédc thai do thi,
thwerng bao gdbm cac quy trinh dan dén viéc san xuat nwéc sau khi x ly
tuan tha cac tiéu chudn xa thai théng thuwdng.Vé mat thuc té, bé loc sinh
hoc c6 thé hoat ddng ma khéng can bé lang ther cip. Ham lwong SS cla
nwéce thai dwgce xi ly dat dwdi 50 mg/l. Tai day, qua trinh loc cham ciia nwéc
udng, trén cat min (dwdi 1 mm ES), 1& mét dang loc sinh hoc khac duoc ap
dung rat hiéu qua déi véi nwéc dwoc x ly ¢é ham lwong dé duc thap (thi
nghiém cta Degremont tai La-Barre-de-Monts, Phap vao nam 1973). Thuat
ng® loc sinh hoc, dwgc st dung trong x& ly nwéce thai do thi, thuwdng bao
gdm céac quy trinh d&n dén viéc san xuét nwéc sau khi xi ly tuan tha cac
tiéu chuan xa thai théng thwdng. Theo Degremont [2], k¥ thuét loc sinh hoc
nay s dung sinh khéi cé ndng dd 16n hon bun hoat tinh va c¢é nhitng wu
diém sau:

- Tiét kiém trong khéng gian do loai bd giai doan lam sach nuwéc bang bé
I&ng thtr c&p. Dong thoi, kidm soat cac tac dong cé hai (mui va am thanh) va
tao ra cac cong trinh don vi cé gia tri v& mét kinh té.

- it c6 nguy co b ro ri, d& dang xt ly cac bién thé dong chay.

- Thich nghi d& dang vé&i sw thay déi lwu lwong va tai lwong 6 nhiém.

- Khéi déng lai nhanh, ngay ca sau khi dirng hoat déng vai thang.

- Xay dwng mé-dun va tw déng hoa dé dang.

pxy co thé duwoc thuc hién béng ,ca'ch hoa tan hodc s&r dung oxy tinh
khiét, hodc bang cach chuyén tryc tiép khdng khi vao 16 phan trng. Trong
trwérng hop chuyén tryce tiép, huwdng dong chay twong (ng ctia khdng khi va
nwéc dac biét quan trong. Viéc thwe hanh loc nwéc udng 1a minh chivng clia
thi nghiém dong chay véi ludng khong khi ngwoc dong trong 16 phan Gng.
Ky thuat nay dan dén sy cham lai va sw két tu clia cac hat khong khi duoc
Cé:lp vao, do do hinh‘thénh cac tui khl',trong khoi hat. Bay la hién twong lién
két khdng khi bao gom céc nhwoc diém sau:

- Tang ton that ban dau dan dén gidm lwu lwong nwéc can thiét dwoc
X ly.

- Viéc cap khi lién tuc khéng hoan toan do nhu cau sinh hoc ma 1a vi co
hoc va ché dd thly luc. Pai luc viec bom khéng khi qua mirc ndy sé gay ra
nhiéu loan trong qua trinh x& ly.

Ky thuat s dung b loc sinh hoc c6 dong chay lén (Biofor) dwoc lwa
chon nhw 1& mét trong nhirng gidi phap nham khac phuc nhwoc diém trén.
Qua trinh x& ly dién ra cung véi téc dd tang trwdng thap cla vi khuén nitrat
héa, han ché dang ké tic nghén va do do, gidam nguy co gay lién két khong
khi.

Hinh 1. C4u tao bé Biofor [3]
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2. Gi&i thiéu vé Biofor
a) Céu tao cta Biofor

Biofor (Biological Filtration Oxygenated reactor) hay con
goi la 16 phan (rng oxy hda loc sinh hoc, 1a b6 loc sinh hoc co
dong chay Ién, trong dé khéng khi va nwédc xt ly dwgc bom
qua mot mang lwdi cac bd khuéch tan bong béng min, goi
la Oxazur. Biolite la méi trwong loc, cac hat va mat do cla
chung dwoc chon tuy tirng trng dung. [1]

Day la mét hé thdng loc sinh hoc hiéu khi véi dong nuéc
va khéng khi (Hinh 1). Viéc cap oxy duoc thwe hién bing
cach dwa khong khi tiép xtic ddng thdi véi nudec.

Co6ng nghé x& ly dwoc thiét 1ap nhw sau (hinh 2):

- (1) Khoang phan (rng thwéng dwoc lam béng bé tong,
hoat déng song song (hodc c6 thé 1a hai khoang néi tiép,
trong trwong hop loai bd két hop 6 nhidm carbon véi nitrat
hoa).

- (2) Bon vi phan phéi nwdc can xi ly.

- (3) Hé diéu khién truy cap vao cac van tw dong va hé
théng duwong bng, day bé loc, cong,...

- (4) Khu virc danh cho may bom r&ra ngwoc.

- (5) Khu vyc danh cho may thdi khi va may nén khi da
dang.

- (6) Bé chtra nwéc dwoc xir ly dé phuc vu cho qua trinh
suc rtra.

- (7) B& chira dé thu hdi nwéc riva, cé bom thoat nwéce.
b) Van hanh

Nudc thai can xi ly vao lién tuc dwéi day bé loc Biofor
va dwoc phan phdi trén toan bd dién tich loc béi cac dau loc
qat dwéi day bé. Sau d6, nwéc di qua I&p vat liéu loc Biolite.
O day, cac thanh phan cén lo Irng cé trong nwéc thai dwoc
gitr lai. Cac chat 6 nhiém géc carbon va nito dwoc loai bé béi
ndng dd sinh khéi bam dinh cao ma né git lai trén I&p vat
ligu tiép xdc trong subt qua trinh loc.

Trong céc kiéu clia qua trinh x&o tron (dé xd& ly BOD va
Nitrate hoa), khong khi dwoc dwa vao phia duéi thap hon
cac dau phan phéi khi ctia bé loc Biofor. Viéc thiét ké dong

nuwéc thadi tr duwdi 1én gitp han ché
phat sinh mui vi nwéc thu dwoc sau
khi xtr ly & trén bé mat bé loc.

Qua trinh Biofor dwgc s dung
chi yéu dé xr ly BOD, TSS va 6
nhiém ammonia trong x& ly bac 2 va
bac cao. Nwéc thai dau ra duoc xt ly
béng co6ng trinh Biofor thich hop véi
tiéu chuan chét lwgng cao cho véi cac
chi tiéu nho qua trinh loc voi vat liéu
Biolite.

Do hé théng Biofor dwoc thiét ké
dé& xt ly & cac tai trong hitu co cao
hon cac hé théng théng thwong, cac
hang muc c6 thé thich (rng v&i van tbc
loc cao hon. Hé théng Biofor cho phép
x@ Iy cac chét & nhiém hoa tan va tach
can lo Itrng trong mot bé phan (ng tich
hop, vi vay bé lang sinh hoc phia sau
Ia khdng can thiét. Hé théng didu khién
béng PLC sé ty dong héa cong tac van
hanh cla qua trinh loc. [5].

Diém ndi bat cta qua trinh:

- Thich nghi dé& dang vé&i sw thay
déi lwu lwong va tai lwong 6 nhiém.

- Giai phap tét cho nhitng noi khéng gian bi han ché.

- Khéng phat sinh mui hoi.

- Cac hang muc xay dung cho phép dé dang mé rong
nha may trong twong lai.

- Khong can bé I&ng the cap.

Biofor thwérng dwoc str dung sau quéa trinh l&dng hodc
tuyén ndi, cac bwéc nay co thé dwoc bt dau bang qua trinh
keo tu. K&t quad dwa ra sau khi trng dung céng nghé Biofor
tai La Bare de Monts (1973) va Nottre Dame de Gravenchon
(1980). [2]

- Khir BOD; trong nwéc thai cé ndng dd dwéi 300mg/l.

- Kh&r ham lwgng SS trong nwéc thai c6 ndng do dudi
150 mg/l.

- Loai bd amoniac béng cach oxy héa thanh nitrat.

- Khi nitrat héa nwé'c ma khong can thém chu trinh cip
khi.

c) San pham bun duw

San pham bun dw thp hon so véi ham lwong thap cla
bun hoat tinh. Thoi gian lwu nwéc ngén hon.

Nu6c rira, trong d6 c6 ndng do SS ndm trong khoang tir
2-3 g/l, sé dwoc dwa tré vé giai doan tién x(r ly néu trong nha
may c6 thiét bi I&ng ho&c tuyén ndi, hodc sé dwoc xtr Iy riéng
béng cach l&ng hodc tuyén ndi trwdc khi xa ra méi trudng.
d) Két qua

- Chu trinh cp khi — Kha nang oxy héa — Nang lwong
tiéu thu

Lwu lwong cép khi cé thé thay ddi, phu thudc vao didu
kién x( ly, trong khoang tr 4-15 Nm®m?cho méi khu vuc
phan (rng trong méi gi&. Vi hiéu suét truy&n oxy trong cac
diéu kién xtr ly thuc té dat khodng 20%, kha n&ng oxy hoa
c6 thé thay dbi tir 0.3 dén 0.9 kg O,/m?.h. Dién n&ng tiéu thu
clia qua trinh oxy hda cé thé xubng t&i 0.75 kWh dbi véi mai
kg BOD; bi khir (& ché dd du tai). Nang lwong dién tiéu thy
cho viéc thau rtra dinh ki (cAp khong khi va nwéc) phai dwoc
thém vao la khodng 0.1 KWh cho méi kg BODs dworc x ly.
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- Khtr SS

Quy trinh xt ly clGa Biofor phu thudc vao 1 sé cac yéu t6:
Tai trong thiy lwc va ndng d6 SS ¢o trong nwéc. Trong Xt
ly nwéc thai do thi, hieu quad khr SS v&i ham Iwong trong
khoang 100 mg/l, thay ddi trong khoang tlr 70-85% v&i van
téc khiv tiv 2 dén 6 m/h.

- Khir BODs

Khoéng gidng nhw SS, viéc loai bd BODs it bi anh huéng
b&i kich thwéc cla vat liéu loc. Bbi véi ndng dd nwdc thai
trung binh cutia d6 thi, thi tai trong BOD5 duoc st dung la tir 2
dén 6kg BODs/m®.ngay, trong d6 hiéu qua loai bd BODs thay
dbi trong khoang tr 75% dén 85% (Hinh 3).

- Oxy hoéa amoniac thanh nitrat

Trong nwéc thai do thi, sau khi loai bé 6 nh,iém carbon, co
thé nitrat hda 1 kg N-NH, /m®.ngay & 20°C. O 12°C, con sb
nay chila 0,45 kg N-NH,/m3.ngay (Hinh 4).

3. Kha ning ap dung hé théng Biofor tai Viét Nam

Ky thuat loc sinh hoc c6 dong chay I1&n cho thay tbc d6
céc vat chat hiru co bi hao mon khong dbi khi d6 day mang
sinh hoc l1am gi&i han oxy & ca nhitng I&p mang sau nhét.
DBdng théi, trong mang hiéu khi, qua trinh ting trwéng vi sinh
bam dinh c6 mirc d6 hoat dong cu thé cao hon so véi trong
mai trwdng lo Itrng.

Do hé théng Biofor dugc thiét ké dé& xtr ly & cac tai trong
hi*u co cao hon cac hé théng théng thwéng, cac hang muc
c6 thé thich (rng véi van tbc loc cao hon. Hé théng Biofor
ciing cho phép xt Iy cac chat 6 nhidm hoa tan va tach cén lo
Itrng trong moét bé phén &ng tich hop. Do dé khéng can thiét
phai xay dwng bé lang sinh hoc phia sau, qua d6 tiét kiem
dwoc khdng gian va chi phi.

Viéc x ly nwéc thadi (bao gdbm cd nwéc thai sinh hoat
va nwéce thai cong nghiép) dang 13 mot trong nhivng van dé
dwoc dac biét quan tdm va dwgc xem la mét trong nhirng
thach thirc I&n dbi véi cac d6 thi tai cac qudc gia dang phat
trién, trong d6 c6 Viét Nam.

Véi cac wu diém cia minh cho cac déc thu cta do thi
nhu tiét kiém khéng gian, khong phat sinh mui héi, dé dang
mé& rong, hé thdng Biofor c6 nhiéu loi thé khi trién khai ap
dung tai Viét Nam. Hién nay, da cé mot sb hé thdng xi ly
nwéc thai theo cong nghé loc sinh hoc dwoc xay dwng tai
Viét Nam nhw Nha may xt li nwéce thai tai Khu cdng nghiép
VSIP Quang Ngai, nha may x& ly nwéc thai & Da Lat... Bén
canh d6, d& c6 nhiéu hé théng xr Iy nwéc thai quy mé nhé
(10-20m?® /ngay dém) theo cong nghé Biofor dwoc lap dat
cho cac doanh nghiép.

4. Két luan

Dwa trén cac phan tich vé ly thuyét va thwc nghiém, bai
bao da tdng hop lai cac két qua chirng minh cho viéc trng
dung Biofor c6 th& dem lai hiéu qua cao trong qua trinh x
ly nwée thai do thi va cong nghiép. Viéc lwa chon cong trinh
xt ly loc sinh hoc néi chung va bé Biofor néi riéng l1a mot
khau quan trong trong qua trinh thiét ké tram x ly nwéc thai
tai Viét Nam, cé tac dong truc tiép dén hiéu qua kinh té kj
thuat cho cong trinh, chinh vi vay can c6 nhirng nghién ctu
thwe nghiém sau hon dé giup cho viéc trng dung Biofor dat
dwoc hiéu qua x ly t6i wu. Day ciing la ndi dung ma tac gia
sé& nghién clru va trinh bay trong nhirng bai bao tiép theo./.
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