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TGM TAT:

Tha da Vieng Chan (TBVC), CHDCND Lao, ca téc da da thi hoa dién ra
nhanh chang. nhu cu cép thoat nudc va xir Iy nuac thai (XLNT) ngay
cang tang. Hign TBVE van chua ca he thang thoat nudc va xir Iy nude
thai tap trung. Trén 90% nuac thai sinh hoat duge xi Iy béng bé tu
hoai (BTH) truyén thang. Phén con lai duge xi 1y béng BTH cai tign
va cac cang trinh XUNT tai chd, theo cum. Nghién ciu tign hanh danh
gid. kiem ching higu sudt cia céac cang trinh XLNT phan téan hién ca
va mit si cong nghe XLNT phén tan da nghién ciu ing dung thanh
cang & nhifu nudc trén the gidi, lam co st dé xudt céc giai phap
XUNT phr hgp, chi phi thép, dn dinh cho céc khu dan cu co mat da
phan tan, thu nhap thép, dé ting ty & che phi cia dich vy vé sinh &
TBVC mat cach nhanh va kha thi nhat.

Tir khaa: Xir [y nuac thai phan tan; tha da Vieng Chan, Lao; bé t
hoai; bé BASTAF; bé Johkasou.

ABSTRACT:

The capital city of Vientiane, Lao PDR has a rapid urbanization, and the
increasing demand for water supply, sewerage and wastewater
treatment. Currently, Vientiane does not have a centralized wastewater
treatment system. Over 90% of domestic wastewater is treated by
traditional septic tanks, while the remaining is treated by improved
septic tanks and other decentralized, on-site treatment means. This
study has conducted evaluation and verification of treatment efficiency
of existing and selected new on-site, decentralized wastewater
treatment technologies, to serve the basis for proposal of appropriate
wastewater management with low-cost and reliable performance for
low-density low-income residential areas. By this way, the sanitation
service coverage in Vientiane could increase in a fast and feasible ways.
Keywords: Decentralized wastewater treatment, Vientiane capital,

Laos, BASTAF, Johkasou, septic tank.

1. GIGI THIEU CHUNG

Tha d6 Viéng Chan (TBVC) rong 3.920 km?, bao gém 9 huyén,
482 ban lang va 158.075 ho gia dinh, tdng dan s6 nam 2020 la
khodng 948.466 ngudi chiém 13,03% téng dan s ca nudc [1]. Theo
quy hoach phét trién téng thé clia TDVC giai doan 2011-2030, dién
tich d6 thi la 620 km? [2]. Dan s6 s6ng tap trung cao nhat & khu vuc
trung tam phan con lai séng rai rdc & khu ven d6 va ngoai 6. Mat do
dan s6 cao nhat 1a 2.150 ngudi/km? tai huyén Chanthabouly va thap
nhat 13 43 ngudi/km? tai khu vuc ngoai thanh thudc huyén
PakNgum, mat do trung binh la 242 ngudi/km? [11. Khi hau ctia TDVC
¢6 hai mua ré rét nhu mua khé va mia mua, mta mua bat dau tur
thang 5 dén thang 10, mua khé bét dau tur thang 11 dén thang 4
nam sau. Téng lugng mua dao déng tir 1.349,4mm - 2.202,4mm, tap
trung vao 5 thang mua mua [1].
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TBVC c6 dia hinh phuc tap, khdng bang phéng, dugc chia cit
thanh nhiéu luu vuc phan tan nho Ié béi hé théng kénh va ao hé.
Dan s6 s6ng rai rac, nhiéu nha nam trong dién tich réng, nam trong
ng6 sau, kho t8 chic thoat nudc tap trung. Hau hét nudc thai sinh
hoat cta ho gia dinh va cac cong trinh cong cong nhu bénh vién,
trudng hoc, céng sé, khu trung cu, khach san, trung tam thuong
mai, ... dugc x{ ly bang bé tu hoai xay gach, 8ng céng BTCT, duc sdn
bang nhua hay composite duc s&n [3]. Nudc thai sau xU Iy xa ra ranh
thoat nudc khu dan cu, mét phan tham xuéng dat hodc chay vao
cac kénh thoat nudc nhu Hong Xeng, Hong Ke réi chdy vao dam
That Luang trudc khi chay ti€p qua dam Na Hay, dam Na Khoay,
sdng Mak Hiao réi cudi cing x& vao séng Mekong & diém phia Nam
cGa TBVC, cach trung tdm thanh phd khoang 50 Km [4].



Do t6c d6 dé thi hoa & TDVC dién ra rat nhanh chéng. Nhiéu ao
ho6 va dam lay von la noi tiép nhan nudc mua va xt ly nudce thai tu
nhién da bj san lap thanh dat xay dung [3]. Nhu cau cap nudc theo
cac nam 2010, 2020 va du bao cho 2030 lan lugt la 108.500 m3/ngd,
326.320 m3/ngd va 480.000 m3/ngd. Lugng nudc thai phat sinh
tuong Ung la 86.800 m*/ngd, 261.000 m*/ngd va 384.000 m>*/ngd.
[5], [6]. Xa nudc thai lam cho chat lugng nudc trong cac kénh thoat
nudc clia thanh phé bi & nhiém nghiém trong [3] [7].

TUnam 1990 - 2020, da c6 khoang 10 du an nghién ctu vé thoat
nudc va xt ly nudce thai ¢ TDVC, hau hét chi diing & mdc do nghién
ctru kha thi, tap trung vao khu vuc trung tam thanh phé. Cac giai
phap clia céc nghién cliu nay thudng rat dat tién, kho huy déng vén,
khong kha thi [3]. Trong khi d6, nhiéu nghién ctru da chira rang, mo
hinh x0 ly nudc thai phi tap trung la mét gidi phap kha thi, gidm
thiéu tac dong dén moi trudng, tao diéu kién cho ngudi dan ndéng
thén va viing ven dé c6 kha nang tiép can véi hé théng vé sinh co
ban [15]. § nhiéu nudc trén thé gidi, trong dé c6 Viet Nam, da cé
nhiéu giadi phap cong nghé, mo hinh XLNT tai chd, phan tan dugc
nghién ctu va dp dung thanh céng [10], [11], [12], [13], [14].

Nghién ctru nham thuc nghiém mét s6 cong nghé XLNT phén
tan da dugc ap dung thanh céng & mét sé dé thi cda Viét Nam, nai
c6 diéu kién tu nhién, kinh t&, xa hoi gidng vai TDVC, bén canh viéc
danh gia, kiém chiing mot s6 cdng nghé XLNT phan tan hién c6 &
TDVC nhu: BTH truyén thdng xay bang gach, BTH lam bang nhua

duc sdn, bé phan ung ky khi véi cac vach ngan méng ABR, bé xu ly
tai ché cdng nghé Nhat Ban Johkasou, tram xur ly theo cum véi cong
nghé bun hoat tinh (CAS), bé tu hoai cai ti€n véi vach ngan méng va
ngan loc ky khi BASTAF, hudng t6i ap dung giai phap xt ly tai ché
vGi muc tiéu chixt ly can g ling TSS va chat hitu co BODs, giadi phap
XU ly phan tan theo cum véi muc tiéu x ly BODs, TSS, N, P va cac
mam bénh, ap dung cho nhiing nai khé ti€p can vai hé thong thoat
nudc va XLNT tap trung [16], [17].

2. PHUONG PHAP NGHIEN CUU

2.1. Nghién citu véi bé tu hoai truyén théng

Phan 1én dong nuéc den tir khu vé sinh céc hé gia dinh & TBVC
dugc xt ly tai chd bng cac cdng nghé XLNT chi phi thap nhu bé tu
hoai (BTH). BTH c6 thé dugc xay dung bang gach (69%), c6ng bé
téng (26%). Nhiing hé gia dinh cé diéu kién kinh té c6 thé dé bé
téng hodc st dung bé nhua, b& Composite duc sén (5%) [3]. Cac BTH
truyén théng déu cé ngén chia va ngan lang. Mét s6 BTH c6 xay
dung thém ngaén loc, hé tham & phia sau. Nhém da khao sat 2 BTH:
s6 1 (MH1-CST) tai ki tic xa cong nhan, ban Kham Hung, phuc vu 30
nhan vién va 30 khach méi ngay, cong sudt trung binh 1.6 m3/ngd;
BTH 2 (MH2-PST) tai cta hang XVG, ban Saphangmuek, dung tich
2m3 bdng nhua duc san, cong suat trung binh 0.5 m3/ngd.
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Hinh 2.1. S d bé tu hoai sit dung & TDVC
a).BEtu hogi truyén théng xdy bang gach; b). BE tw hogi bing nhua dic sdn

2.2. Nghién citu véi bé ABR
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Hinh 2.2. S¢ d6 nguyén Iy cdng nghé ABR

Nam 2009, t6 chic JICA va BORDA-LIRE d4 trién khai thi diém 2 cum
cong trinh XLNT phan tan vdi cdng nghé bé phan tng ky khi véi cac
vach ngan méng ABR. Cum s 1 (MH1-CBS) xtt ly nudc thai cho nhom
ho gia dinh tai ban Thongkhankham, huyén Chanthabouly. Cum s6 2

(MH2-SBS) xt ly nudc thai cho truong hoc & ban KhualLuang, huyén
Chanthabouly. Ca 2 cum dugc xay dung thang 9/2010, dua vao van
hanh thang 12/2010, dugc xay bang gach, trat viia chong tham 2 mat,
day va ndp d6 BTCT. S6 vach ngan méng trong ABR la 7 ngan.
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2.3. Nghién ciru cé6ng nghé bun hoat tinh CAS XLNT bénh vién

. . f
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Inffluent
Wastewater

Hinh 2.3. S¢ d6 nguyén Iy md hinh XLNT béng cdng nghé bun hoat tinh truyén théng
a).S0 dd nquyén ly; b). Tram XLNT bénh vién Mahosod, TOVC

G THVC, phan Ién nudc thai tir co s3'y té& quy mo nho dugc xi ly
s bd bang BTH r6i xa ra c6ng thoat nuéc hoac tham vao dat. § cac
bénh vién 1én nhu Mahosot, Midtaphab, Setthathirath, bénh vién
Quan doi, nudc thai dugc xu ly tai tram XLNT phan tan bang céng
nghé bun hoat tinh truyén thong (CAS). Nhém da chon bénh vién
Mahosod dé khao sat.
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2.4. Nghién citu bé XLNT phdn tdn véi cong nghé Johkasou
Nhdt Ban

Johkasou la mét hé thong XLNT hgp khéi thu gon, véi cac cong
doan xt ly sinh hoc ki khi va hi€u khi. Johkasou &p dung dugc linh
hoat cho nhiéu quy mé: nho (ho gia dinh 5-10 ngudi), vira (cum dan
cu 11-50 ngudi), I6n (nha cao tang, khu d6 thi, khu thuong mai > 51
nguai).

Hinh 2.4. S¢ d6 mé hinh xi Iy nudc thai Johkasou
a).Md hinh Johkasou cong sudt 2,8-10 m*/ngd; b). MG hinh Johkasou cng sudt 10-30 m*/ngd

Nhom da khao sat hé théng XLNT Johkasou tai San bay Quéc té
Wattay, TDVC, c6 céng suat 252 m*/ng.d, bao gém 200 m*/ng.d tu
khu vuc san bay quéc té va 52 m*/ng.d tir khu vuc san bay noi dia.

2.5. Nghién ciru thuc nghiém cong nghé BASTAF

Coéng nghé BASTAF (bé tu hoai cai tién vai cac vach ngan mong
va ngan loc ky khi) do nhém nghién ctu cla Truong Pai hoc Xay
dung Ha Néi phat trién, cho phép nang cao hiéu suat xd ly ctia BTH
truyén théng, thudng tir 50% - 70% va 25% - 45% tuong Ung theo
TSS va BODs, |én tuong tng la 75% - 95% va 70% - 85% [9], [11], [13].

Hinh 2.5. S d6 nguyén Iy bé tu hoai cdi tién BASTAF

B& BASTAF c6 gia thanh thap va hiéu qua x{ ly cao, 6n dinh. Nudc
thai dugc dua vao ngan dau cla bé ¢ vai trd 1am ngan 13dng - 1én
men ki khi, d6ng thdi diéu hoa luu lugng va néng d6 chat ban trong
dong nudc thai. Nhg 6 céc vach ngan hudng dong tai cac ngan ldng
tiép theo nudc thai dugc chuyén dong tir dudi 1én trén, ti€p xuc véi
céc vi sinh vat ki khi trong 16p bun hinh thanh bam & day bé. Nho
céac vach ngan nay cong nghé trd thanh cac bé phan tng ki khi néi
tiép [11].

a).Mdt bdng; b). Mdt cdt doc

Nhom nghién ctu da tién hanh xay dung 03 cong trinh BASTAF
thi diém (xem Bang 2.1). BASTAF - Pilot No.01 dung dé xt ly nudc
den tir bén cau va ti€u nam, con nudc xam ti chau rdia va nén nha
vé sinh chay th&ng tdi hé ga thu nudc. Luu lugng nudc st dung do
dugc bang déng hé do nudc 1ap & cac nhanh cap nudc trung binh
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Qw = 0,6 m*/ng.d, Qmax = 0,82 m’/ng.d, Qmin = 0,4 m*/ng.d.
BASTAF-Pilot 02 va 03 dung dé xt ly cd nudc den va nudc xam
(rira, tam, giat). Luu lugng nudc cdp do dugc cla Pilot 02 la:
Qu= 0,66 m’/ng.d, Qmax= 0,84 m?/ng.d, Qmn= 0,48 m*/ng.d;
Pilot 03: Quw= 1,36 m*/ng.d, Qmax= 1,45 m*/ng.d, Qmin= 0,86 m*/ng.d.



Bang 2.1. Céc théng s8 ciia 3 bé BASTAF xay dung thi diém

Théng sé BASTAF 01 BASTAF 02 BASTAF 03

Dia diém Van phong, Nha may sx 6ng TOYO | Cira hang. Céng ty XVG Cang tin tap thé. Nha may sx 6ng TOYO Lao
’ Lao

Toa do 18°4'20.03"N; 102°43'11.49"E 18°2'8.72"N; 102°39'17.90"E 18°4'14.42"N; 102°43'12.33"E

Thoi gian XD Théng 04/2018 Théng 09/2017 Théng 03/2019

Cautaocacngan | 1chda+2lang +2loc 1 chfa + 2lang + 2 loc 1 chira+ 113ng + 2 loc

Thétich hituich | Vu=455m? Vu=1022m? Vu=793m?

Nguoi phucvu 15-20 nhan vién + 20-30 khach 40-50 nhan vién + 30-50 khach | 50-60 cdng nhan + 10 khach

Vatliéu BE xay gach + Trat chéng tham BE& xay gach + Trat chéng thdm | BE& xay gach + Trat chéng tham

2.6. Ldy mau va phdn tich
Thoi diém 18y mau dugc lua chon la cac thang dac trung cho
mua mua va mua kho tai TDVC. Tai méi diém Idy mau, mau dugc |ay

tai vi tri dau vao va dau ra clia cong trinh xt ly. Vi tri cac diém lay
mau dugc thé hién trong Bang 2.2.

Bang 2.2. Cac diém ldy mau danh gia cong nghé XLNT phan tan & TBDVC

STT | Céng nghé | Tén céng trinh Pia diém Toa dé
1 BTH truyén thong, xay gach Ky tic xa nhan vién, ban Khdam Hung 18 95,9'98 N
2 . 102°38'18.99"E
BE i hoai 17°58'45.00'N
2 BTH truyén théng, nhya duc san | Cla hang XVG, ban Sybounheuang 102°37'20.35"E
. < \ a2 2 N x 18°4'20.08"N
3 BASTAF_Pilot 01 Vén phong gidi thiéu san pham, Nha mdy TOYO 102°43'11.51"E
. s N 18°2'8.65"N
4 BASTAF BASTAF_Pilot 02 Clra hang XVG, ban Saphangmuek 102°39'17.88"E
. . - x s s 18°4'14.16"N
5 BASTAF_Pilot 03 Xudng sdn xuat, Nha may TOYO 102°43'12.38"E
6 ABR-CBS Cum dan cu, ban Thongkhankham 7 508 2,0'94 ':l
ABR 102°36'11.76"E
7 ABR-SBS Trudng hoc, ban Khualuan 17°5819.47°N
9 hee 9 102°36'31.89'E
o " 17°57'36.42"N
8 CAS CAS Bénh vién Mahosot 102°36'42 58"E
R 17°58'29.56"N
9 Johkasou Johkasou San bay Wattay 102°34'1 92"F

Bang 2.3.Bang téng hop tiéu chuan phan tich ap dung trong

thi nghiém
Tén chi | _.. a A s
n Tiéu chuan phan tich [18],[19]
tieu
pH SM 2017:4500-H* B: Electrometric
BODs SM 2017:5210 B: 5-day BOD Test, Azide Modification.
COD SM 2017:5220 C: Close Reflux, Titrimetric
TSS SM 2017:5220 C: Dried at 103-105°C
NOs SM 2017:4500-NOs" E: Cadmium Reduction
L'f_"j()N SM 2017:4500-Nong B: Macro Kjeldahl
T-N SM 2017:4500-N: Calculation
T-P SM 2017:4500 P: Ascorbic Acid
Tong SM 2017:9221 B: MPN Test
Coliform

Viéc lay mau nudc thai tai cac cong trinh XLNT phan tan dugc
thuc hién va phan tich bai Phong thi nghiém Phanthamid Lab (PAL)
dia chi tai Dongpalane, huyén Sisattanak, Tha dé Vién Chan, Lao.
Cac chi tiéu thi nghiém gém cé pH, COD, BODs, TSS, T-N, N-NH4*, T-
P, Téng Coliform vd&i quy trinh |dy mau va quy trinh thi nghiém tuan
theo céc tiéu chuin Quéc té [18] va tiéu chuan Lao [19] dugc thé

hién trong Bang 2.3. Cac chi tiéu T-P, N-NHs", T-N, NOs,
téng Coliform dugc phan tich tai phong thi nghiém phan tich cta
Thai Lan. K&t qua chat lugng nuéc thai dugc so sénh vai tiéu chuan
xa thai QCVN 14:2008/BTNMT cta Viét Nam va quy dinh cta TCMT
Lao theo NP 81/CP, 2017 [20].

2.7. Khdo sdt vé chi phi xdy dung va vén hanh, béo duéng cia
tung logi bé

Nghién ctru nay tién hanh khao sat cac cong trinh, phong van
tai cac ho st dung, cac nha thau xay dung cling nhu cac ctfa hang
cung cap cac bé XLNT dé thu thap théng tin vé gia thanh xay dung,
van hanh, bdo duéng cla ting loai bé.

3. KET QUA VA THAO LUAN

3.1. Két qud ddnh gid BTH truyén théng

K&t qua phan tich cho thay: BTH truyén théng chi cé hiéu suat
XU ly BODs (36%), COD (50%), TSS (60%). Cac chi tiéu thi nghiém déu
cho két qua vuot tiéu chuan cho phép, nudc thai dau ra cé mau den,
mui héi, néng do Coliform rat cao (160.000 MPN/100ml). Theo
TCMTQG s6 81/CP-2017, BTNMT Lao hodc QCVN 14:2008, chi tiéu
BOD:s la 30 mg/I. S& Xay dung, Giao thong Cong chinh (DPWTs) cac
tinh hién dang cap phép cho cac hé gia dinh xay BTH dé XLNT tai
ché trong pham vi dién dat xay dung nha & khéng qua 400m? [8],
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Bang 3.1. Téng hgp hiéu suat xi ly cla cac cong trinh XLNT phan tan 8 TDVC

A BODs coD TSS T-N T-P

LOAIBE Vao Ra E,% | Vao Ra E, % | Vao Ra E, % | Vao Ra E,% | Vao | Ra E, %
BTH-Gach 213,0 136,5 | 36 1122,0 | 558,5 | 50 1159,5 461,0 | 60 960,0 | 464,0 52 357 | 23,5 | 34
BTH-Nhua 199,5 56,3 72 469,5 285,0 | 39 555,5 98,9 82 401,0 | 305,0 24 22,2 | 16,5 | 26
BASTAF-01 241,9 32,3 87 359,5 26,8 93 137,1 43,6 68 674,0 | 581,0 14 164 | 170 | x
BASTAF-02 509,3 155,6 | 69 1011,5 | 310,5 | 69 69,0 14,5 79 870,0 | 330,0 62 20,2 | 10,2 | 50
BASTAF-03 129,3 37,1 71 272,5 150,0 | 45 172,4 53,8 69 228,0 | 226,0 1 9,2 8,1 12
ABR-CBS 82,0 36,0 56 - - X 168,0 13,0 92 - - X - - X
ABR-SBS 99,0 32,0 68 - - X 208,0 36,0 83 - - X - - X
CAS 285,0 28,0 90 457,0 65,0 86 292,0 11,0 96 243,0 | 65,0 73 13,5 | 3,5 74
Johkasou 37,5 18,0 52 179,0 42,2 76 37,5 18,0 52 1590 | 19,6 88 53 3,7 30

56

[9]. Gia thanh xdy dung tai thj trudng TDVC déi vai BTH truyén théng
= 600-1000 USD/ho, trung binh 900 USD/hé véi bé xay gach;
BTH kich thuéc 16n hodc d6 bdng BTCT = 1500-2000 USD/bé. Chi phi
huat bun trung binh 2 nam/lan 1a 70-100 USD/Ian, trung binh 90
USD/lan, tuong duang 45 USD/hd.nam. Téng chi phi dau tu xay
dung va van hanh quy d&i theo nam cda BTH truyén théng =
100-150 USD/hd.ndm, d8i vai loai bé tu hoai co kich thudc phd
théng st dung cho 1 hé gia dinh 6 nguai la 135 USD/hd.nam.

3.2. Kétqua ddnh gid bé BASTAF thir nghiém

K&t qua phan tich cho thay: Céng trinh hoat déng 6n dinh
cho két qua hiéu suat xtr ly trung binh t6i 87% theo BODs, 93%
theo COD va 79% theo TSS, phu hop véi cac két qua nghién cdu
trudc dé 6 Viet Nam. Cong trinh hoat dong 6n dinh, c6 nudc thai
dau ra vé cadm quan kha trong. Déi véi cac chi tiéu vé Nito,
Photpho, bé BASTAF hau nhu khéng c6 chuc nang xa ly. Gia
thanh xay dung tai thi trudng TDVC cia bé BASTAF = 1.000-1.300
USD/hé, trung binh 1.200 USD/h§, bé 16n, xay dung bang BTCT
c6 chi phi trung binh 2.500-3.200 USD/hé. Chi phi van hanh va
bdo duéng: BE BASTAF hat bun 3 nam/lan, phi dich vu 33.33
USD/h6.ndm. BASTAF dugc xay bing gach dic hodc d6 bé tong
¢6 thai gian khdu hao 1a 10 nam. T8ng chi phi dau tu xay dung
va van hanh quy d6i theo nam cla bé BASTAF = 140-250
USD/hé.n3dm tuy vao kich thudc; bé dién hinh cho 1 ho gia dinh
6 ngudi c6 chi phi quy d8i 153.3 USD/hd.nam.

3.3. Kétquaddnh gid bé ABR

Két qua phan tich cho thdy: HSXL BODs dat 56,1 - 67,7%, theo
TSS trung binh dat 83- 96,2%. BE khong ¢6 kha nang xt ly Nito va vi
sinh vat gay bénh. Chi phi xay dung bé ABR c6 thé tham khao chi
phi cGia b& BASTAF, ti d6 tinh ra chi phi xay dung bé ABR, trong dé
chi phi xay dung ABR I6n hon dang ké do s6 ngan nhiéu hon. Thuc
t& nghién ctu cho thay rdng s6 ngan bé ABR nhiéu hon 4 ngan lam
cho hiéu sudt x{ ly tang Ién khéng dang ké.

3.4. Két qud ddnh gid c6ng nghé bun hoat tinh

K&t qua phan tich cho thay: cac chi tiéu nhu BODs, COD va
TSS déu dat hiéu suat xt ly trung binh cao, véi gia tri lan luot la
90,18%; 85,78% va 96%. HSXL Nitg dat 73.2%, tuy nhién két qua
dau ra van cao hon tiéu chuén x3 thai. Cac bénh vién thiéu nhan
su c6 chuyén mén dé c6 thé van hanh va bao dudng phu hgp.
Tram XLNT hay bi héng héc, tic do rac, luén phai khac phuc su
¢6, can dugc cai tao va nang cap. Chi phi xay dung va van hanh
cac TXLNT phan tan bang céng nghé bun hoat tinh ¢6 xt Iy ni-to
(AO) c6 muc dau tu xay dung 200-350 USD/hé.nam, chi phi van
hanh 140-200 USD/hd.nam, tinh véi thai gian khdu hao céng

trinh = 10 nAm
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3.5. Két quad ddnh gid c6ng nghé Johkasou

Két qué phan tich va danh gia hiéu suat xt ly ctia bé Johkasou &
tram XLNT San bay quéc t& Wattay dugc thé hién trong Hinh 3.1-
3.3 va Bang 3.1. BODs dau vao la 200mg/I. Cac chi tiéu nhu BODs,
COD, TKN, TN va TP d4au ra déu dat tiéu chudn xa thai cot A. Hiéu
sudt xr ly Amoni dat 86,45%, nhung chua dat yéu cau theo tiéu
chuén. Do khéng c6 thiét bi khir truing, néng dé Coliform van & muc
rat cao so vdi tiéu chudn. Hién nay do san bay bi anh hudng bai dai
dich COVID-19, rat it lugng khach qua lai, chi c6 mét s6 tuyén bay
ndi dia cho nén lugng nudc thai cing nhu néng dé dau vao giam di
rat nhiéu so vai diéu kién van hanh binh thudng. Chi phi nhap khau,
xay dung va lap dat TXLNT phan tan Johkasou c6 chi phi trung binh
220-380 USD/ho, chi phi van hanh 230-370 USD/hé.nam, véi khau
hao céng trinh = 10 ndm. Céng nghé Johkasou cho phép xt ly triét
dé BOD, N, P, chat lugng nudc dau ra dat cot A.
3.6. Téng hop cdc két qua ddnh gid
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Hinh 3.1. Két qua dénh gid theo BODs, COD, TSS, T-N, T-P, s0 véi tiéu chudn xa thi

Bang 3.1 va Hinh 3.1 t6ng hgp két qua danh gia hiéu suat xi ly
cUa cac cong trinh XLNT phan tan da khao sat. K&t qua cho thay BTH
truyén théng hién dang st dung tai TDVC c6 chiic nang xu ly sa bo
BODs va TSS rat thap, hiéu qua xt ly khéng én dinh (36-72% d6i vi
BOD:s va 60-82% déi véi TSS). Cac cong trinh ABR va BASTAF cho két



qua tich cuc, hiéu sudt x{ ly cao, 8n dinh theo BODs va TSS: bang 69-
87% (BODs), 69-79% (TSS) d6i véi bé BASTAF va 56%-68% (BODs),
83-92% (TSS) d6i v6i ABR. Cac cong nghé bun hoat tinh CAS-AO hay
Johkasou thé hién hiéu suat xt ly t6t, cho phép xt ly dugc cac hgp
chat Nitg, tuy nhién hiéu suat x ly chiu anh hudng chu quan cda
nguai van hanh va bao tri, bao dudng.

Chi phi dau tu xay dung va van hanh, bdo duéng quy déi theo
nam trén moi hoé gia dinh cla cac loai hinh céng nghé XLNT phan
tan duoc thé hién tai Hinh 3.2 va Hinh 3.3, trong méi lién hé véi
hiéu sudt x{r ly c6 thé dat cGa cong nghé d6. Hiéu suat xut ly BODs
trung binh ctia BTH truyén thong la 20-65% tuong Ung véi suat dau
tu 80-200 USD/hd.ndm, clia bé ABR 56-82,5% tuang Ung vai suat
dau tu 180-340 USD/h6.nam, clia b& BASTAF la 60-85% tuang Ung
véi 150-275 USD/h@.nam, clia bun hoat tinh CAS-AO la 70-85%
tuong tng chi phi 340-550 USD/h6.ndm, clia bé Johkasou |a 80-95%,
tuong Ung vdi chi phi 350-650 USD/h§.nam.
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Hinh 3.2. Mi lién hé gitta hiéu sudt xt Iy theo BODs va chi phi quy ddi clia cac cong
nghé XLNT 6 TDVC

Cac loai BTH truyén théng, bé tu hoai ci ti€n BASTAF/ABR la
cong trinh xa ly ky khi, khédng cho phép xt ly Nita ma chiloai bd mot
phan Ni-to qua lang cén, thay phan va bay hai NHs, hap thu bai sinh
khéi. Hiéu suat xt ly Ni-to téng s6 dat 10-25% ddi vGi BTH truyén
théng, 15-40% d6i v6i BASTAF/ABR. D6i v6i cac khu vuc yéu cau
diéu kién vé sinh cao, can ap dung cac qua trinh x(r ly hiéu khi két
hgp thiéu khi nhu CAS-AO hay Joukasou. Trong diéu kién van hanh
t6t, cac cdng nghé nay co thé xi ly Nito dat tir 90-95%.
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Hinh 3.3. Mai lién hé giita hiéu sudt xit Iy theo T-N va chi phi quy d6i ctia céc cong nghé
XLNT & TDVC

4. KET LUAN VA KIEN NGHI

Nghién cttu da danh gia dugc cac cong nghé XLNT phan tan, tai chd
hién c6 & TBVC, bao gobm BTH truyén théng xay bang gach, BTH bang
nhua duc sén, bé ABR, bé Johkasou va cong nghé bun hoat hoat tinh
CAS-AO, cling nhu xay dung, van hanh va danh giad 03 cong trinh thi
diém XLNT béng cdng nghé BASTAF, xac dinh dugc cac gié tri hiéu suat
XU ly theo cac thdng s6 chinh, cac théng tin vé gia thanh xay dung, van
hanh, bdo dudng cong trinh, qua dé so sanh, danh gia dugc uu, nhugc
diém va vai trd clia chiing trong thoat nudc va XLNT dé thi 8 TBVC.

Céc gidi phap cong nghé xtt ly nudc thai phan tan ¢6 thé 4p dung
phu hop véi diéu kién thuc tién clia TDVC. DE x(1 ly triét dé nudc thai cac

chi tiéu BOD5, TSS, N va P, c6 thé st dung céng nghé Johkasou, bun
hoat tinh CAS-AQ. O giai doan dau phat trién, véi cac khu vuc mat do
dan cu thap, chua cé diéu kién xay dung hé théng thoat nudc va XLNT
tap trung, c6 thé chap nhan xttly BODS5 va TSS bang BTH cai tién BASTAF
hay bé ABR. BTH truyén théng xay bang gach, bdng céng BTCT hay
bang nhua duc sdn chi cho phép loai bd mét phan chat hitu co, chat ran
lo Iting. Gidi phap XLNT phan tan, chi phi thap, dugc thuc hién bang
nguén von xa hdi hoa, sé cho phép gidm thiéu 6 nhiém méi trudng
trudc mat, khi cé diéu kién kinh té c6 thé cai tao, nang cap.

Cach ti€p can quan ly nudc thai phan tan, véi nhiéu gidi phap cong
nghé linh hoat, phtt hgp cho tiing déi tugng, véi muc d6 can thiét xi ly
nudc thai va diéu kién kinh t&, xa hoi khac nhau, c6 thé ap dung dé nang
cao ty Ié che phu cta dich vu vé sinh, bao vé stic khoe cdng dong va
gidm thiéu 6 nhiém moi trudng nudc tai cac khu dan cu chua ¢ diéu
kién xay dung cac hé théng thoat nudc, XLNT tap trung.
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