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NGHIEN CU'U NG DUNG MO HINH LQC TAI TUAN HOAN NUGC THAI
KHU KY TUC XA TRUONG PAI HQC NONG LAM BANG SET KABENLIS 3

TOM TAT

Hoang Thj Lan Anh’, Dwong Thi Minh Hoa
Trudmg Dai hoc Nong Lém - DH Thii Nguyén

Ung dung mé hinh lgc tai tudin hodn nudc thai ket hop véi hop chit keo sét Kabenlis 3 gitp lam
gidm ndng dé 6 nhiém cél thién mdi trrdng cu thé: Ham heong TSS giam tix 255 mg/l xuong con
40,80 mg/l dat higu suit 84,00%; ham lwong BODs giam tir 110, 40 mg/l xuéng con 60,50 mg/l
dat higu sudt 45,19%, him lrong Photpha‘ glam tir 25,60 mg/l xudng con 10 40 mg/l dat higu
sudt 59,37% ; Nitrat giam t 70,6 mg/l xuong con 42,40 mg/l dat hidu sut 39,94%; v& him
luqng Coliform gidm tir 6300 MPN/100 ml xubng con 4.900 mPN/100 ml dat 22,22%. Day c6
thé duge coi nhu 13 m{t gidi phép mdi gidp con ngud: tiét kisgm ngudn 1ai nguyén va st dung tai

nguyén bén vitng.

Tir khéa: Trieong Dai hoc Nong Lam — DH Thdi Nguyén, mé hinh lpc tdi tudn hodn nube théi,
nude this sinh hogt, keo sét Kabenlis, tét kicm 1 ngupén.

PAT VAN BE

Toedng Pai hoc Noéng Lim  PH Thai
Nguyén dugc thénh lip nam 1970, hién nay
13 mdt dom vi thanh vién cia Pai hoc Théi
Nguyén. Trdi qua 46 nam xiy dung va phét
trién, Truong Dai hoe Nong Lam - DH Thai
Nguyén tré thanh mét trung tim dao tao va
chuyén giao khoa hoc - céng nghé hing diu
Viét Nam vé néng, 18m nghiép, quan 1y tai
nguyén va mdi truémg cho cic tinh Trung du,
Mién ndii phia Béc Viét Nam. Theo bang xép
hang m&i nhét cia Webometrics, Truong Dai
hoc Nong Lam - PH Thai Nguyén duge xép
hang thir 13 & Viét Nam va hang 4103 trén
thé gié.

Hang nim truémg tuyén hon 3000 sinh vién
cho hon 18 nginh va 24 chuyén nganh bic
dai hoc cdc hé chinh quy va hé vira lam vira
hoc va khoang 700 hoc vién vao hoc 9 nginh
440 tao thac sT va 8 nganh d3o tao tién si. Tir
nam hoc 2010 — 2011, Nha trudng d 5 chirc
dio tao nganh Khoa hoc & Quéan Iy méi
tnedmg theo chuong trinh tién tién nhip khiu
tr Pai hoe California Davis (Hoa Ky). Nha
tredng ludn duy tri s8 luong sinh vién khoang
12.000 sinh vién cac hé bac dai hoc; giin 100
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sinh vién quédc té; hon 700 hoc vién cao hoc
v nghién ciu sinh [$].

Véi khudn vién rong, thodng mat ky tic xé
Trudmg Pai hoc Néng Lam - DH Théi
Nguyén di thu bit hing nghin sinh vién vio
& ndi tra mBl nam Tuy nhién, cing véi s1.r
tang nhanh vé b lugng sinh vién thi nhu chu
sinh hoat ngay cang nhidu, Iugng nude thai
sinh hoat thai ra sudi Néng Lim chira qua xi
1y hodc xir 1y khéng triét d& da khién cho
chat luqng méi trudmg nude khu KTX tré
nén 6 nhiém trdm trong.

Xudt phat tit nhu ciu thyc tién trén, Chiing t6i
dua ra giai phap “Nghién citw, ing dung mé
hink lpc tdi tuin hodn nudc théi klue ky tic
xdé Truwsng Pai hoc Néong Lam bing sét
Kabenlis 3” vén mong mun tai tuin hoin
lugng nudc thai va gilp bao vé mdi trudng
cinh quan tneémg hoc.

VAT LIEU, PHUGNG PHAP NGHIEN CUU
Vit ligu nghién ciu

Miu nuéc thai sinh hoat duge My tir khu Ky
the x4 K1 - K6, Trung Prai hoc Nong Lam.
Quy trinh quan tric mdi trudng dugc thue
hign theo thong tw §6 29/2011/TT- BTNMT
ngay 01/8/2011 ciia b TNMT Quy dinh quy
winh ky thudt quan tric chit lwong mbi
trudng nude mit luc dia.
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Kabenlis 14 hop chét chia nhidu ham lugng
510z, ALOs vé MgO 14 céc thinh phin co ban
a0 ra nhan keo chii dao, hit cdc Ton kim loai,
24 hgp chit lo limg khdng hoa tan trong muwée
thai hay nude bj 6 nhidgm njng khi ching duge
hod trdn trong nudc chn phai xi 1y,

Hé théng loc: Than hoat tinh, s6i, cat,... [2].
Phurong phép nghién cim

8 héu thik cdp

Thu thip cde tii liéu, sb lidu, cdc cong tnnh
44 dugc nghién cfru cé lién quan dén céc vin
aé nghién clru; K¢ thita va tham khdo cic két
qua da dat duoc cia cdc bdo cdo, dé tii cb
lién quan dén vén d& nghién cim; Khao sit
thue dia.

S8 ligu sor cép

Dié tra tryc tiép va tién hanh 1y miu nude thai
sinh hoat tai khu ky tie x4 K1 — K6, Truémg
Dai hoc Néng Lim va phéan tich cdc chi tidu
trong phong thi nghigm khoa MGi tnrong; Vién
Ky thufit cdng nghé va Mbi tnrémg.

Phuong phdp phong vin

- Phang vin sinh vién trong ky tic x2 K bing
phiéu cau hoi didu tra,

- §5 sinh vién dugc phong vén: 50 sinh vién.

- Phuong phip chon d&i twgng phong vin:
Chon nghu nhién.

- Phuong phap phong vin: Lia chon céc ciu
trd 191 ¢6 skn, tra Lo cde cdu hoi dong va clu
héi mé.

Phuong phap b3 tri thi nghiém

So db 1. 5o d6 k¢ thdng xit Iy mde thai
*Thi nghi§m: Nghién <iru ¥ing dung mé hink
loc tii tudn hodin nuée thai ky tic x4 K véi
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lidu heong lkg keo sét cho 1m’ nude thai. Thi
nghigm vdi thoi gian lru nude khic nhau (S¢
a1).

* M8 ta phuong phap

nhién hodn toan, m3i céng thirc thi nghigm bd
tri chay lién tuc trong mit thang. Thi nghigm
13p 1ai 3 l4n.

- Céng thirc 1: San khi hé théng hoat déng
chay lién tyc trong 6 h

- Céng thirc 2: Sau khi h& théng hoat dong
chay lién tuc trong 12 h

- Céng thirc 3: Sau khi h& théng hoat ding
chay hién tuc trong 18 h

Liy miu mude xic dinh cic chi tidu trude vi
san khi xit }y theo thii gian.

Péanh gia kha nang x& 1y nude thai sinh hogt
¢lia md hinh lgc sinh hoe tudn hoén bing cdch
50 sdnh hi¢u sult xir 1y ciia céc chi tiu trade
v sau khi chay md hinh trong khoang thoi
gian 6h, 12h va 18h.

Két qu: Chi ra thoi gian lwu mrde td wu cia
mb hinh.

* M$ ta phwong phap: Nudc thai sau khi thai
ra méi trudmg s& dugc dwa vio (bé 6 1), &
sung keo ty Kabenlis 3 v4 tién hanh khufy
véi the dd 350 vong/phit trong thr gian 30
phit — 1 g14. Sau dé nudc s& duge lam ling
¢hia thanh 2 phin: Phin bin thai ling xubng
sé du'qc dua ra ngoai & hé lhong van sb 4;
Phin nuée trong da xir 1y s€ dugc dua sang
bé 56 2 va qua bé dyng vat ligu loc sb 3 (rén
ciing 14 than hoat tinh, cat thach anh, séi nho,
s3i 10). Nuée sach cudi cling s& dwoge duam
ngoai théng qua hé théng van x4 5,6 (So dé
2)(1).

- Ché 46 van hanh: Chia lam 2 giai doan d6 1
giai doan thich ngh1 va giai doan ting m,
theo ddi va ldy miu phén tich cac thong sb
pH, BOD;, Nitrat (N-NOy), Phosphat (P
PO;™), TSS, Coliform qua mdi giai doan vi
chié 46 luu nuoe (4],
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So 8d 2. M6 1 diéu kién b tri thi nghiém
(m hinh deegc tién hanh trong diu kaén méi
trudng ty ninén)
KET QUA VA THAO LUAN
Thanh pha’\‘n newde thdi sinh hoat khu ky tic
xd K1 - K6, Trwdng Dai hoc Nong Lam

Khu ky tiic x4 K cia Trudmg Pai hoc Néng
L4m hién ¢6 6 day nha 5 ting, mdi nha c6 45
phong, 180g lwgng sinh vién dang ¢ Khodng
1.521 sinh vién. Cin ct dinh mtc st dung
nudc sinh hoat theo tigu chuln ding nuée cho
1 ngudi - Bang 1 tiéu chuén 4513-1988 duoc
1Ay bing 100 litngudi/ngdy thi tdng lugng
nurde tiéu thu cia K1 - K6 vao khoang 4.563
miithang, Lugng thal (Vi) ude tinh bing
80% lwong nudc sur dung [3].

Vi = (100 x $6 lugng sinh vién x 0,8 x30
ngay)/1060

Téng hegng nwdce tigu thy vi nude thai sinh
hoat dugc thé hign i bang 1.

Bing 1. Tong lwong nee t1éu thy vé nude thér sinh hoat cu thé tai khu kp vie xd K (1 nim hoc = 10 thing)

. s&sv Luwgng nuéc frung birh U tinh hrgng nwére thai
T DPia didm (narest) tigu thy ¥tk it
181 (m"/tlxén&) (" /thdng) {m/ndm hoc }

1 K1 270 810 648 6480
2 Kz 263 789 6312 6312
3 K3 208 624 4992 4992
4 K4 285 855 684 6840
5 K5 280 840 672 6720
6 Ké 215 645 516 5160
Téng 1521 4.563 3.650,4 36.504

(Ngudn: Két qua diéu tra phing vin nim 2016)

Qua bang 1 két qua diéu tra phong vén thing 03 nam 2016 cho thiy: Téng lugng nudc thai sinh
hoat trong 1 ndm hoc udc tinh 1a 36.504 m’. Lugng nudc thai ndy sé giy 6 nhifm ngudn tiép
chin néu khong duge xiF 1y trwde khi xa true tiép ra mai tredmg.
Thanh phin 6 nhifm c6 trong nude tha ky tic xa K1 - K6 nhr sau:
Bing 2. Ké1 qua phén tich hién trang mdu medc thai ki KTX KI - K6
Truong Das hoc Nong Ldm - DH Thdi Nguyén

T Thinh phin Pon vi

" VN 14:2008/BTNMT
Nong di QCVN 14:20 NI

<t B
I pH - 6,95 59
2 BOD mg/l 110,4 50
3 Nitrat (tinh theo N) mg/l 70,6 50
4 Phosphat (PO,%) mg/l 25,6 10
5 TSS mg/l 255 100
6 Coliform MPN/100ml 6300 5000

Negudn-Vién Kp thudt vé Cong nghé Mot trudng thang 6/2016

173



vang 10} Lan Aol ve Loy

AP van s esa ey o o

Qua qud trinh tién hanh quan trac nhanh céc
théng s6 mdi tmo'ng cling véi vige liy mdu va
phan tich. Két qua phan tich thanh phin &
nhidm c6 trong nude thai sinh hoat KTX K1-
K6, Trudng Bai hoc Nung Lam thé hlen qua
bang 2 cho thdy: Hau hét céc thong sb déu
vugt giéi han cho phép theo QCVN
14:2008/BTNMT, Cdt B cu thé: BOD; vuet
tiéu chudn cho phép 1,2 1in, ham lugng TSS
vuot tidu chudn cho phcp 1,55 1in; Coliform
0,26 lan; Nitrat 0,42 lan; Phét phat 1,56 lan.
Higu qua ciia md hinh loc tii tuin hoan
trong xir I nude thai bang sét Kabenlis 3
Higu qud ciia mé hinh lpc tdi tudn hodn
trong xit I nadc thii bing sét Kabenlis 3 sau
6 gio

* Chay mé hinh véi thoi gian hru nude 13 6
gid, két qua nhur sau:

Khi xir 1y voi thoi gian chay mé hinh 13 6 git
ta dwge két qua trén bang 3: Néng 46 cva
BODs giam tir 110,40 mg/1 xuéng con 100,6
g/l hiéu sut dat 8,87 %; Néng 46 NOjy dr
70,6 mg/l xudng con 60,3 mg/!l hiéu suit xiz Iy
dat 14,58% , Nong do PO,™ tir 25,6 mg/l gidm

xubng con 20,4 mg/l higu sudt xi 1y dat
20,31%; 'ISS tﬁ’255 mgfl gidm xubag cin
155mg/l higu sudt xir Iy dat 39.21% w
coliform tir 6300 MPN/100 ml gidm con 6000
MPN/100 mi hiéu sudt xit 1y dat 4,70%.

Di ham lugng cac chi tidu ¢d gidm nhung van
chua dat QCVN 14:2008/BTNMT (c6t B) gié
tri t6i da cho phép trong nude thai sinh hoat
Vi viy cn phai cé théi gian hru nude lau hon,
Két qua thi nghiém & bang 4 cho thiy, higu sult
xit Iy nuée that tang b rét so voi thi nghiém
chay trong thoi gian 6 h. Hign sudt xir I BOD,
dat 28,89 % ndng d8 giam (i 110,40 mg/l xudng
con 78,50 mg/l; Hiéu sudt xit ly NO; dat
25,35% ndng 45 giam i 70,60 mg/l xudng cin
52,70 mgfl; Higu sudt xir Iy PO, dat 39.06%
néng 4o gidm tir 25,60 mg/l xudng con 15,60
mg/l; Higu sudt xir Iy TSS dat gi tri cac nhit
64,76% ndng d% gidm tir 255 mg/l xudng cdn 90
mg/l va Higu sudt xir 1¥ Coliform dat 17,46%
ndng @6 giam tir 6300 MPN/100 ml xudng cbn
5200 MPN/L0O ml.

Biang 3. Kér qud xir Iy nude thai sink hoat vor thoi gian luu medc 6h

P ok QCVN
Chi tiu penvi  Dluvie Ketaudsaug Pity sexa 14:2008/BTNMT
i y % (c§tB)
pH . 595 7,05 - 5-9
BOD; mg/l 110,40 100,60 8.87 50
NOy el 70,60 60,30 14,58 50
PO.” mg/l 25,60 20,40 20,31 10
TSS mg/l 255 155 39,21 100
_ Coliform __MPN/100m! 6300 6000 4,76 5000

(Ngudn: Két qua phn tich Khoa mdi treong va Vién Ky thudt cong nghé va MT thing 6/2016)

Hiu qué clia md hink loe tai tudn hoan trong xi I nuée hai bing sét Kabenlis 3 sau 12 gy

Bang 4. K&t qua xir Iy nudc thai sink hoat véi thin gian lu mede 12k

Chi tida Donvi Diu vio Keét qna:l. Ilif?u‘suét QCVN 14:%008/BTNMT
. saullgiv  xirly % _ (=0tB)
pH - 6,95 7,09 - 5-9
BOD; mg/l 110,40 78,50 28.89 50
NO; mg/l 70,60 52,70 2535 50
ro> mg/l 25,60 15,60 39,06 10
TSS mg/1 255 90 64,70 100
Coliform  MPN/1GC ml 6300 5200 17,46 5000

(Nguon: Két qud phdn tich Khoa mo: treomg v Vién K thudt cong nghé va MT thing 6/204)
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Biing 5. Két qua xif [ nuedc thdi sinh hoat véi thoi gian hieu aude {8h

Két qua

Higu suft

o . CVN 14:2008/BTNMT
Chi tidu Bon vi Pluvio sau 18 it X619 % QCVN 14(;.: B) M
‘ pH 6,95 7,i0 _ 5.9
BOD; mg/l 110,40 60,50 45,19 50
NOy mg/l 70,60 42,40 39,94 50
PO mg/l 25,60 10,40 59,37 10
188 mg/l 255 40,80 84 100
Coliform MPN/100ml 6300 4900 2,22 5000

(Ngudn: Két qud phan tich Khoa mo triong va Vign K5 thudt cong nghé vt MT thing 6/2016)

Béng 6. Tng kop két qua dién bién higu sudt xir Iy cia cdc chét & nhiém theo thoi gian

Chi tiéu Pon vi Sau 6h Sau 12h Sau 18h
BOD; % 2,87 28,89 45,19
\ NO;* % 14,58 25,35 39,94
PO % 20,31 39,86 59,37
TSS % 39,21 64,70 84,00
Coliform % 4,76 17,46 2222

Hiéu qua ciia mé hinh lgc tii tuin hoan
trong xir Ij nuéc thai bing sét Kabenlis 3
sau 18 gior
Tidp tuc tién hanh thi nghiém véi thoi gian
fwu nude 12 18 gi, 1y méu di phén tich duge
két qua phu bing 5.
Qua bang 5 ta thily duge céc chi tidu cé trong
nudc thai khi di qua hé théng sau 18 gid gram
¢ maoh. Cu thé, Hiéu suft xit ly BODs dat
45,19% néng 46 gidm tir 110,40 mg/l xuéng
con 60,50 mg/l; Hidu sudt xir 1y NOy dat
39,94% ndng dd giam tir 70,60 mg/l xudng
con 42,40 mg/l; Hiéu sudt xir 1y PO, dat
59,37% néng 46 giam tir 25,60 mg/l xuéng
con 10,40 mg/l; Hidu suat xir Ly TSS dat 84%
; anng 48 giam tir 255 mg/l xubng con 40,80
. mg/l va Higu sudt xur 1y Coliform dat 22, 22%
nong do giam tir 6300 MPN/100 ml xubng
con 4900 MPN/100 ml. Nhu viy, ham lwong
!\ cic chi tidu c6 trong nudc thi phin 160 d& dat
véi QCVN 14:2008/BTNMT — Quy chuin ky
thudt quéc gia vé mude thai sink hoat.
Téng hap két qud nghién citu higu sudt xée Iy
ciig mG hink loc téi tudn hodn bing sét
Kabenlis 3
Tit cic két qua trén cho ta thiy nudc thai sinh
hoat dugc xit )y bing phuong phap loc sinh

hoc tudn hodn st dung sét Kabenlis3 him
lugng céc chdt ¢o trong nudc thai da giam di
dang k&, Vi thoi gran luu nude cang 1du mire
46 xir 1y cang hiéu qua. Cu thé duoc thé hién
téng hop tai bing 6.

Qua két qua téng hop cla bang 6 ta tha'y voi
thoi gian lwu nwde khéc nhan thi hiéu sudt xir
Iy cua céc théng sb ciing khic nhau. Cu thé:
BOD; tir 8,87% sau 18h tang lén 45,19%;
NOy tir 14,58% ting 1én 39,94%; PO." tx
20,31% tang 1&n 59,37%; Coliform tir 4,76
ting lén 22,22%, dic biét 1a TSS vix 39,21%
tang 18n 84%.

KET LUAN

Sir dung md hinh loc tai tuén hoan nude thai
két hop véi hop chét keo sét Kabenlis 3 gidp
1am gidm nnng 46 & nhim, cdi thién méi
trudng cy thé: Ham lrgng TSS giam tir 255
mg/l xuéng con 40,80 mg/l dat hiéu sudt
84,00%; ham lugng BODs gidm tir 110,40
mg/l xubng con 60,50 mg/l dat hiéu sult
45,19%, ham luong Phétphat gidm tir 25,60
mg/l xubng con 10,40 mg/l dat hidu sudt
59,37%; Nitrat gidm tir 70,6 mg/l xudng con
42,40 mg/l dat hifu suft 39,94%; va him
luong Coliform gidm tir 6300 MPN/100 ml
xudng con 4.900 mPN/100 ml dat 22,22%.
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Diy <6 thé dwoc coi nhu 13 mét gidi phip méi
gifip con ngudi tét kigm ngudn tii nguyén, va
sir dyng 13 nguyén bén vimg.
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RESEARCH AND APPLICATION OF RECIRCULATING FILTER
WASTEWATER MODEL BY KABENLIS 3 IN DORMITORIES
AT UNIVERSITY OF AGRICULTURE AND FORESTRY

- THAINGUYEN UNIVERSITY

on of filter

model

Hoang Thi Lan Aﬂ'l., Duong Thi Minh Hoa
Uneversity of Agriculture and Forestry - TNU

with colleidal clay of Kabenlis 3

164(04%: 171 =175

helps reduce pollution levels, improve environmental improvements. In detail, amount of TSS
decreased from 255 mg/l to 40.80 mg/l, archived 84.00% efficiency; BOD; decreased from 110.40
mg/l to 60.50 mg/l reached 45.19% efficiency; phosphate decreased fram 25.60 mg/l to 10.40 mg/l
reached 59.37 % efficiency, Nitrate decreased from 70.60 mg/l to 42.40 mg/l reached 39.94%
efficiency; and Coliform reduced from 6,300 MPN/100 ml to 4,900 MPN/1G0 ml reached 22.22%
efficiency. This can be considered a new solution to help people save resources, and sustainably
use natural resources.

Keywords: Umversity of Agriculiure and Forestry - Thai Nguyen University, recirculating filter
wastewater model, Domestic wastewater, Kabenlis, Save resonrces.

Ngay nhdn bai: 28/02/2047; Ngdy phan bign: 12/3/2017; Ngdy duyét dang: 27/4/2017
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