Lua chon gidi phap xtt ly nuéc thai chi phi thap
cho cac d6 thinho gViét Nam

Selection of low-cost wastewater treatment solutions for small urban areas in Viethnam

Tom tat

Hién nay, tai Viét Nam da c6 mét so du an dau tu xay dung

cac cdng trinh thoat nudc va xi Iy nuéc thai, nhung cac du an cha yéu
dugc thuc hién tai cac d6 thi I6n. Tai cac d6 thi nhd, va cac d thi mién
nui van dé xu ly nudc thai(XLNT) van chua dugc quan tam ding muic.
Hau hét nudc thai déu chua dugcxit Iy trude khi xa vao cac ngudn tiép
nhan[1]. Tai nhiing noi nay co s6 ha tang con yéu kém, nguén vén dau
tu con han ché, trinh dd ngudn nhan luc chua cao. Do d6 viéc lua chon
mdt giai phap cong nghé xi li nudc thai phi hgp véi nhiing noi nay la
mét diéu rat quan trong.

T nhitng van dé thucté d6, yéu cau c6 mdt mod hinh xi ly

nudc thai phit hop véi diéu kién tu nhién, kinh té, xa héi cia cac dé
thi nhé, d6 thi mién nui nuéc ta Ia mot van dé can phai lam ngay.
Trong khudn khé bai viét nay, tac gia sé trinh bay mét sé cach tiép
can dé giai quyét van dé xi Iy nudc thai (XLNT) véi chi phi thap tai cac
d0 thi nho 6 Viét Nam.

Tir khéa: Cong nghé XLNT, Nudc thai do thi

Abstract

Currently, in Vietnam, there are several investment projects to build drainage
and wastewater treatment facilities, but projects are mainly built-in big cities.

In small urban areas and mountainous urban areas, the problem of
wastewater treatment is still not paid attention to. Most wastewater is
untreated before being discharged into receiving sources. In these areas, the
infrastructure is still poor, the amount of money for construction is still low,
and the level of human resources is not high.

Therefore, the selection of a suitable wastewater treatment technology
solution is very important.

From these practical issues, it is important to request a model of

wastewater treatment suitable to the natural, economic, and social conditions
of our small cities and mountainous cities. In this article, | will present some
approaches to solving the problem of low-cost wastewater treatment in small
urban areas in Vietnam.
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1. Dt van dé

Tai Viét Nam, nhiéu dé thj nhd chua cé hé théng thoat
nwéc riéng. TAt cd nwéc thai déu dwoc thu gom chung cung
véi nwdc mua rdi xa ra cac séng, hé hay lwu vire nwéc gan
nhat, hodc tw thAm. Nhitng hé théng nay da dwoc xay dung
cach day kha lau, rat it dwoc stra chira, duy tu, bdo dwéng
nén da xudng cap nhiéu; viéc xay dung bd sung dwoc thuc
hién mét cach chép va, khong theo quy hoach lau dai, khong
dap ng dwoc yéu ciu phat trién do thi.

Ngudn nhan Iwc lam viéc trong linh virc thu gom va XLNT
con thidu vé sb lwong va yéu vé chuyén mén. Ngay tai cac
thanh phd I6n thi ngudn nhan lyc ciing chwa dwoc dam bao.
Phan I&n nhan vién 1am viéc tai cac nha may XLNT hodc cac
cong ty quan ly van hanh hé théng thoat nwéc déu lam trai
nganh hoac khong dwgc dao tao bai ban.

Nwéc thai dé thi tai Viét Nam nhin chung c6 BOD; thap,
ty 1& BODs: TN thap nén hau hét cac cong nghé xi Iy nwéc
thai(XLNT) dang ap dung tai Viét Nam lam viéc khong dat
dwoc hiéu qua nhw mong doi[2].

Chinh vi vay viéc xay dwng mang lwdi thoat nwéc va
XLNT cho céc loai d6 thi nhd & Viét Nam la rat can thiét. Dé
Iwa chon cong nghé XLNT phu hgp cho cac dé thj nhé véi chi
phi pht hop, can dwa vao cac co sé sau: Diéu kién tw nhién
ctia dé thi, didu kién kinh t&, didu kién xa hoi, hién trang thoat
nwéce tai do thi do...

2. M6t s6 phwong phap xt ly nwéc thai co thé ap dung.
a) Xt ly nwéc thai bdng phuong phap co hoc

X0 ly co hoc 1& diing cac ¢ong trinh nhw: song chén réac,
bé I&ng cat, bé tach dau m&, bé loc, bé tuyén ndi, loc mang...
d& loai bd cac tap chat khong tan trong nwéc thai.
b) Xt ly nwéc thai bdng phuong phép héa hoc

X0 ly hoa hoc Ia dung cac hda chét: oxy hoa khir, chét
keo tu, chat ozon héa... dé loai bd cac tap chét co trong
nuwéc thai.
c) Xt ly nuéc thai bang phuong phép vét ly

X0 ly vat ly 1a dung cac phwong phap nhu: bay hoi, hap
phuy, trich ly, trao ddi ion... d& loai bé cac tap chét cé trong
nuwéc thai.
d)Xtr ly nuée thai bdng phuong phép sinh hoc trong diéu
kién nhan tao

Xt ly sinh hoc nwéc thai thwe chat 13 loi dung sw séng
va hoat dong cla cac vi sinh vat qé thwe hién cac dang phén
hdy khac nhau. Sy phan hly chat hiru co thuwdng kém theo
sy thoat khi dudi tac dung clia cac enzym do vi khuan tiét
ra. Cé cac phwong phap co ban khi xt ly sinh hoc nwéce thai
la: X ly sinh hoc trong diéu kién tw nhién (canh déng twdi,
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bai loc, hd sinh hoc...), x Iy sinh hoc hiéu khi trong diéu kién
nhan tao (bé aeroten, bé biophin...), xt ly sinh hoc ky khi
trong diéu kién nhan tao(bé tw hoai, bé UASB...).

3. Lwa chon m‘6 hinh xtr ly nwéc thai cho cac doé thi
nhd, do thi mieén nui Viét Nam
. Khi Iva chon cong nghé XLNT cho mgf)t khu do thi, co s&

dé Iya chon céng nghé XLNT gom cac yéu to sau:

- Cong suét nha may x& ly nwdc thai.

- Mirc @6 x& ly nwéc thai can thiét.

- Dac diém cua vung va tirng loai d6 thi.

- Diéu kién kinh t& xa hoi.

- Quy dat xay dwng.

- Vai trd va sy chép nhan clia cong ddng.

- Hiéu qua x& ly nwéce thai.

- Trinh d6 tién tién cha céng nghé.

- Cé4c chi tiéu kinh té.

- Sy an toan va than thién v&i moi trvdong.

4. Cac mé hinh xt ly nwérc thai cé thé ap dung

Céc db thi loai nhd, dd thi mién nui nwéc ta da phan 1a
cac dd thi méi, quy mé nhd, dan sb phan bb khéng déu, xd
ly nwéc thai phan tan hodc ban tap trung. Do d6, cong suét
clia cac nha may XLNT da phan Ia nhé va vira. Dya vao cac
tiéu chi va co sé lwa chon da néu & trén, co thé dwa ra mot
s6 md hinh x& ly nwée thai phi hop nhw sau:
a) Xt ly sinh hoc nwéc thai bang hé sinh hoc

Hb bn dinh sinh hoc nwéc thai voi chi phi thdp, d& van
hanh quan ly, hiéu suét xt ly sinh hoc cao. Hién nay & Viét
Nam c6 11 nha may ap dung cong nghé Hb sinh hoc chiém
10% cong suat XLNT [1] [2]. Tuy nhién, mé hinh nay chiém
nhiéu dién tich st dung déat. Trong diéu kién dat dai khong
han ché va cong suét khéng Ién (<20.000 m*/ngay) cé thé st
dung hé théng cac hd sinh hoc én dinh nuwéc thai. D& gidm
dién tich d4t st dung c6 thé dung hd sinh hoc 1am thoang

nhan tao, x& ly so bd két hop hd lam thoang nhan tao...

Nuéc thai dwoc xi ly trong hd sinh hoc 1a nuwéc thai cé
tai trong hiru co thap [5]. Nuwéc thai dwoc xt Iy trong hd duéi
co ché hoat dong cua cac vi sinh vat hoan toan ty nhién,
khong can bd sung ngudn nang lvgng bén ngoai nhuw suc
khi, bd sung cac chat khac...Trong mét sé trudng hop dé
nh&m nang cao hiéu suat cia hd sinh hoc nguwi ta cé thé bd
tri thém may théi khi dé& lam thoang. X ly nwéc thai bang
hd sinh hoc c6 wu diém 1a tén it chi phi van hanh, nhwng lai
tén dién tich st dung dét. Vi vay hd sinh hoc chi phu hop véi
nhi*ng noi cé quy dat I&n, ngudn nwéc thai co tai trong hivu
co thap, chat lwvong nwéc thai ddu ra khdng doi héi cao.

b) Xt ly sinh hoc nwérc thai véi bai loc ngdp nuwdc

Bai loc ngap nwéc 1a hé sinh thai ngdm nuwéc véi muc
nwéc ndng hodc xap xi bé mat dat va duwoc cdy trdng cac
loai thwc vat trong didu kién dat &m. C6 thé thiét ké két hop
st dung cac muc dich gidi tri, két hop thanh cac cong vién
sinh thai. Bai loc ngap nuéc thwong siv dung dé x ly nwéc
thai sinh hoat cho cac d6 thi nhd, hoac khu ngoai thanh cac
thanh phd I1&n (cong suét xir ly dwéi 5.000 m¥ngay). Tai Viét
Nam sé nha may ap dung cong nghé nay chiém 1% céng
suét XLNT.

Bai loc ngap nuwdc cé chidu sau 16p nwéc tir 1-2(m), phd
bién 1a 1,5(m) [6]. Nwdc thai dwoe xi Iy trong hd sinh hoc
la nwéc thai cé tai trong hiru co thdp. Nudc thai dwoc xir
ly trong hd dudi co ché hoat déng clia cac cay thdy sinh
duwoc lpa chon. Cay thudng co sinh khéi thap, tiéu thu dinh
dwdng nhiéu, phu hop véi canh quan thi cang tét. khéng can
bd sung ngudn nang lwong bén ngoai nhu suc khi, bd sung
cac chéat khac. X& ly nwéc thdi bing bai loc ngap nwéc cé
wu diém 13 tén it chi phi van hanh, nhwng lai tén dién tich st
dung dé4t. Vi vay hd sinh hoc chi phii hop véi nhitng noi cé
quy dat I&n, ngudn nuwéc thai co tai trong hiru co thap.

c) Xt ly sinh hoc nwéc thai véi bé Aeroten truyén thbng

Hé théng Aeroten truyén théng thwong dwoc ap dung

réng réai véi cac doé thi va né dwoc khuyén khich dung cho
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h&u hét cac nha may XLNT ap dung x(& ly sinh hoc. Vi day la cdng nghé XLNT
c6 thé x& ly dwoc hau hét cac loai nwdc thai d6 thi, didu kién van hanh dap
rng dwoc cac yéu cau tai Viét Nam. Trong bé aeroten sinh khéi ton tai & dang
béng lo Itrng (buin) bao gdm quan thé cac vi sinh vat, don bao, cac dang ndm
va ndm men cling cac vi sinh vat cao cap hon. Hé vi sinh vat nay tdn tai trong
diéu kién hao khi (aerobic) dwoc goi la bun hoat tinh nhé nang lwc téng hop
(tiéu thu) thire &n 1a chét hiru co (BOD) trong nwéc cao [5].

Tuy nhién cong nghé XLNT loai nay cé nhuwoc didm 1a tén nhiéu ndng
lwong cho qué trinh duy tri hoat ddng cua céc vi sinh vat, sinh ra bun dw
nhidu, nén qua trinh xt ly bun ciing rat tbn kém.

Tai Viét Nam s6 nha may ap dung cong nghé nay la 9 nha may chiém
31% cong suét XLNT.

d) Xt ly sinh hoc nuéc thai véi céng nghé bé xir ly theo mé(SBR)

Khi Ivu lwgng dong chdy nhd hodc dong chay gian doan, thuwdng lwa
chon Aeroten hoat dong gian doan theo mé (SBR).
Co6ng nghé SBR c6 gia thanh thép, chiém it dién tich
S0 v&i céng nghé bun hoat tinh truyén théng. Coéng
nghé SBR c6 thé ap dung x& ly hau hét cac loai nwéc
thai. Nguyén ly hoat déng ctia bé 1a theo cac chu ky,
trung binh mét chu ky c6 thdi gian hoat dong 4-6 gio.
Mét chu ky bao gdm cac qua trinh (nap nuéc vao,
suc khi, 1ang, xa). Tt c& déu dién ra trong 1 bé vi vay
s0 v&i cdng nghé bun hoat tinh truy&n théng thi cong
nghé SBR tiét kiém dwoc phan xay dwng cac bé lang.

Néu tinh cac dw an x& Iy nwéc thai dang van hanh,
dang thi cong, da dwoc phé duyét tai Viét Nam thi ty
I& (rng dung c6ng nghé tinh theo cong suét la: 16 nha
may ap dung cdng nghé SBR chiém 50% cong suat
e) Xt ly sinh hoc nuéc thai bdng kénh 6xy héa (OD)

Kénh 6xy héa la cai tién cla bé Aeroten khudy
trén hoan chinh, lam thoang kéo dai v&i bun hoat tinh
lo Iteng chuy&n déng tudn hoan trong kénh. Kénh
6xy héa co6 hiéu qua xi ly BODg, nito, phét pho cao,
quan ly don gian, it bi anh hwéng khi cé sy thay dbi
vé thanh phan va luwu lwong nwdc thai dau vao, nén
thuwdng dwoc ap dung dé xt ly nwéc thai ¢ bién do
dao dong 16n v& chét lweng va lwu lwong gitka cac gioy
trong ngay. Thworng ap dung cho cac nha may XLNT
coéng suat dén 1.000 m®/ngay.

Néu tinh cac dw an xt ly nwédc thdi dang van
hanh, dang thi cdng, da dwoc phé duyét tai Viét Nam

thi ty I& st dung cong nghé nay la: 10 nha
may ap dung céng nghé OD chiém 7% céng
Suat[1].

) Xt ly sinh hoc nuéc thai véi bé loc sinh
hoc(TF)

Hién nay, tai Viét Nam sb nha may ap
dung céng nghé TF chiém 2% cong suat[1].
Cé 2 loai bé loc sinh hoc: bé loc sinh hoc
nhd giot va bé loc sinh hoc cao tai. Céng
nghé bé loc sinh hoc c6 chi phi thdp, dé&
van hanh, lwvgng bun dw phat sinh khéng
nhiéu. Tuy nhién cong nghé nay kiém soat
mui khéng duoc tét nén ciing can phai lam
xa khu dan cw, vi vay n6é phu hop véi db thi
mién nui, hodc cac do thi cé quy dat da Ion
dé thuc hién viéc cach ly.

5. Két luan

Qua ndi dung bai viét c6 thé thay viec
st dung cong nghé XLNT phu hgp véi do
thi loai nhé tai Viét Nam la vén dé can duoc
quan tam. Hién nay c6 rat nhidu cong nghé
XLNT ap dung tai Viét Nam, tuy nhién lua
chon cdng nghé nao thi cling can quan tam
dén yéu t6 gia thanh, didu kién xa hdi phu
hop va quy trinh van hanh don gidn, dam
bao chat lwong XLNT dat yéu ciu. Déi voi
khu d6 thi nhé hodc cac dé thi mién nui néu
c6 quy dat nhidu co thé ap dung cong nghé
H& sinh hoc hodc bai loc sinh hoc ngap
nwéc, cong nghé bé loc sinh hoc nhé giot
(TF). Nguoc lai cac dé thi ma khéng con
nhiéu quy dat co thé s dung coéng nghé
SBR hoac cong nghé kénh mwong Oxy héa
tuan hoan./.
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Xac dinh kha nang chiu luc cha tiét dién thép tao hinh nguéi...
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Vi A&Agp= 0,679 nén M, 4 dwoc xac dinh nhw sau:

M 0,5 M 0,5
M, =|1-0,22| —¢ —ad | p
M M Y
L y y
B 0,5 0,5
=[1-0,22 9,037 9,037 x12,245
12,245 12,245
= 8,531(kNm)

M6 men chiu uén danh nghia cia tiét dién C20015 co
khoét 16:

Mn = Min (Mynets Mnla Mnd)
=Min(12,218kNm; 7,987kNm; 8,53 1kNm) = 7,987 (kNm)

Tiét dién C22015 c6 khoét I8 bj pha hoai do mét én dinh
cuc bb.

Vi tiét dién nguyén, mé men chiju udn danh nghia cua
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