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NGHIEN CUtI ITNG DVNG M 6 HINH LQC TAI TUAN HOAN NU"6C THAI 
KHU KY TUC XA T R U " 6 N G D ^ I HQC NONG LAM BANG SET KABENLIS 3 

Hoang Thj Lan Anh', Duong Thj Minh Hoa 
Trudng Dgi hpc Ndng Ldm - DH Thdi Nguyen 

TOM TAT 
Ung dyng mo hinh Igc tai tudn hoan nude thai kit hgp vdi hgp chdt keo set Kabenlis 3 giiip lam 
giam nlng dg 6 nhilm c^i thien moi trudng cu thi: Ham lugng TSS giam tu 255 mg/1 xuong con 
40,80 mg/1 dat hi?u suat 84,00%; ham luong BODs giam tir 110,40 mg/1 xuing con 60,50 mg/1 
dat hi$u suat 45,19%, ham lugng Photphat giam tir 25,60 mg/1 xuong con 10,40 mg/1 dgt hi?u 
sudt 59,37% ; Nitrat giam tijr 70,6 mg/1 xuong con 42,40 mg/1 dat hi?u sudt 39,94%; va ham 
lugng Coliform giim tu 6300 MPN/100 ml xuing con 4.900 mPN/lOO ml d?t 22,22%. Day co 
thi dugc coi nhu la mgt giai phap mdi giiip con ngudi tiSt ki^m nguon tai nguyen va sii dyng tai 
nguySn bin vung. 
Tir khda: Trudng Dgi hpc Nong Ldm - DH Thdi Nguyen, mo hinh Igc tdi tudn hoan nude thai, 
nude thai sinh hogt, keo set Kabenlis, tiet kiim tdi nguyen. 

DAT VAN DE 

Tnrdng Dgi hgc Nong Lam DH Thai 
Nguyen dugc thinh lap nam 1970, hien nay 
la mpt dan vi thanh vien cua Dai hge Thai 
Nguyen. Trii qua 46 nam xay dung va phat 
triln, Trudng Dai hgc Ndng Lam - DH Thai 
Nguyen trd thinh mgt trung tam dao tao va 
chuyen giao khoa hgc - cdng ngh? hing dau 
Viet Nam vl ndng, lam nghiep, quan ly tii 
nguyen va mdi trudng cho cac tinh Trung du, 
Miin nui phia Bic Viet Nam. Theo bang xIp 
hang mdi nhat cua Webometrics, Trudng Dai 
hgc Nong Lam - DH Thii Nguyen dugc xIp 
hang thu 13 d Viet Nam vi hgng 4103 tren 
the gidi. 
Hang nam trudng tuyin ban 3000 sinh vien 

cho hon 18 nganh va 24 chuyen nganh bgc 
dai hoc cic he chinh quy vi he vua lim vua 
hgc va khoang 700 hpc vien vio hpc 9 nganh 
dao tgo thac sT va 8 nganh dio tao tiln sT. Td 
namhgc 2010-2011, Nha trudng da td chuc 
dao tao nganh Khoa hpc & Quan ly mdi 
trudng theo chucmg trinh tien tiln nhgp khau 
tu Dgi hgc California Davis (Hoa Ky). Nha 
trudng luon duy tri so lirgng sinh vien khoang 

12.000 sinh vien cac he bac dai hpc; gan 100 

' Tel: 0978066998, Email lananh38@gmad c< 

sinh vien quIc tl; ban 700 hpc vien cao hgc 
va nghien cuu sinh [5]. 

Vdi khudn vien rdng, thoing mat ky tuc xa 
Trudng Dai hgc Nong Lam - DH Thai 
Nguyen da thu hut hang nghin sinh vien vao 
d ngi tni ra6i nam. Tuy nhien, ciing vdi sy 
tang nhanh ve sd lugng sinh vien thi nhu cdu 
sinh boat ngiy cing nhilu, lugng nude thii 
sinh hoat thai ra su6i Nong Lim chua qua xu 
ly hoac xu ly khdng triet dl da khiln cho 
chdt lugng mdi trudng nude khu KTX trd 
nen d nhiem trim trgng. 
Xuit phat td nhu clu thyc tien tren, Chung toi 
dua ra giii phap "Nghien cuu, ung ditng mo 
hinh Ipc tdi tudn hoan nu&c thdi khu ky tuc 
xd Trudng Dai hpc Nong Lam bang set 
Kabenlis 3" vdi mong mudn tii tudn hoan 
lugng nude thai va gidp bao ve mdi trudng 
canh quan trudng hpc. 

VAT LIEU, PHU'ONG PHAP NGHIEN CUXJ 

Vat lî u nghien cuu 
Miu nude thai sinh hoat dugc lay td khu Ky 
tuc xa Kl - K6, Trudng Dai hgc Ndng Lam. 
Quy trinh quan trie mdi trudng dugc thuc 
hien theo thong tu sd 29/2011/TT- BTNMT 
ngay 0I/8/20II cua bg TNMT Quy djnh quy 
trinh ky thuat quan trie chdt lugng mdi 
trudng nude mat lyc dia. 
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Kabenlis la hgp chdt chua nhilu ham lugng 
3i02, AI2O3 vi MgO la cac thanh phdn ca ban 
!go ra nhan keo chu dgo, hiit cac Ion kim loai, 
:ac hgp chdt la lung khdng hoi tan trong nude 
thai hay nude hi d nhiem nang khi chiing dugc 
hoi trdn trong nude cin phii xu ly. 

He thdng loc: Than hogt tinh, sdi, cit,... [2]. 

Phirong phip nghien cmi 

So hiu thu cdp 

Thu thip cac tai lieu, so lieu, cac cong trinh 
da dugc nghien cuu co lien quan den cac van 
de nghien ciru; Ke thda va tham khao eac ket 
qua da dat dugc cda cac bao cio, de tai cd 
liln quan den vin dS nghien cuu; Khao sat 
thyc dia. 

So lieu so cdp 

Dieu tra tryc tiep va tien hanh lay miu nude thii 
sinh boat tgi khu ky hie xi Kl - K6, Trudng 
Dai hgc Ndng Lam va phan tich cac chi tieu 
trong phdng thi nghiem khoa Mdi trudng; Vien 
Ky thuat cdng nghe va Mdi trudng. 

Phucmg phdp phong vdn 

- Phdng van sinh vien trong ky tdc xa K bang 
phiSu ciu hdi dieu tra. 

- Sd sinh vien dugc phong vin: 50 sinh vien. 

- Phuang phap chgn ddi tugng phong van: 
Chgn ngau nhien. 

- Phuang phap phong van: Lua chgn cac cau 
tra ldi CO san, tra ldi cic ciu hdi ddng va cau 
hoi md. 

Phuongphdp bo tri thi nghiem 

\y::!\ I I 

4 
:au ' 

Sff do \. Sc do h4 thong xu ly nude thdi 
*Thi nghiem: Nghien cuu ung dung md hinh 
Igc tai tuan hoan nude thai ky tuc xa K vdi 

lilu lugng I kg keo set cho Im nude thii, Thi 
nghiem vdi thdi gian luu nude khac nhau (So 
ddi). 
* Mo ta phuang phap ^ " ^ 
B6 tri 3 cdng thiic thi nghiem theo kieu nglu 
nhien hoan toan, mdi cong thuc thi nghiim bl 
tri chay lien tuc trong mgt thing. Thi nghiSm 

lap lai 3 lan. 

- Cdng thuc 1: Sau khi he thdng boat dgng 
chgy lien tyc trong 6 h 

- Cong thuc 2: Sau khi he thdng hoat dgng 
chay lien tuc trong 12 h 

- Cong thuc 3: Sau khi he thdng boat dgng 
chgy lien tyc trong 18 h 5i 
Lay mau nude xac dinh cac chi tieu tnrdc va '' 
sau khi xd ly theo thdi gian. j 
Danh gia khi nang xu ly nude thii sinh hoat 
cua md hinh Igc sinh hpc tuin hoin bang each 

so sanh hieu suat xd ly cua cic chi tieu truoc 
vi sau khi chay md hinh trong khoing thiri 
gian6h, I2hva 18h. 

Kit qui: Chi ra thdi gian luu nude tli uu cua 
md hinh. 

* Mo ti phuang phap: Nude thai sau khi thai 
ra mdi trudng se duge dua vio (be sd 1), bo 
sung keo ty Kabenlis 3 va tien hanh khuay 
vdi toe do 350 vdng/phut trong thdi gian 30 
phiit - 1 gid. Sau do nude se dugc lim lang 
chia thanh 2 phan: Phdn bim thai ling xuing 
se dugc dua ra ngoai d he thdng van so 4; 
Phan nude trong da xd ly se dugc dua sang 
be sd 2 va qua be dung vat lieu Igc so 3 (trSn 
cung la than hoat tinh, cat thach anh, soi nho, 
soi to). Nude sach cuoi cdng s§ dugc dua ra 
ngoai thdng qua he th6ng van xa 5,6 (So do 
2)[1]. 
- Che do van hinh: Chia lim 2 giai dogn do la 
giai doan thich nghi va giai doan tang tai, 
theo doi va lay mau phan tieh cac thong so 
pH, BOD5, Nitrat (N-NOj-), Phosphat (P-
PO4''). TSS, Coliform qua mdi giai doan va 
che do luu nude [4]. 
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So" do 2. Mo id diiu kien bo tri thi nghiem 

(mo hinh dugc tien hdnh trong dieu kiin moi 

trudng tu nhien) 

KET QUA VA T H A O LUAN 

Thanh phan nu&c thdi sinh hoat khu ky tiic 

xdKl - K6, Trucfng Bai hpc Nong Lam 

Bang 1. Tdng luong nuac lieu th\i vd nu&c thai sinh hoat 

Khu ky tiic x i K cua T m d n g Dgi hgc Ndng 

L i m hien cd 6 day nha 5 tdng, mdi n h i cd 45 

phdng, tdng lugng sinh vi8n dang d khoing 

1.521 sinh vien. Can cd dinh mdc sd dung 

nude sinh boat theo tieu chuin dung nude cho 

1 ngudi - Bang 1 tieu chudn 4513-1988 dugc 

lay bang 100 lit/ngudi/ngiy thi tong lugng 

nude tieu thy cua Kl - K6 v io khoang 4.563 

mVthang. Lugng thai (V,hdi) udc tinh bdng 

80% lugng nude sd dung [3]. 

V,h^, = (100 X S6 lugng sinh vien x 0,8 x30 

ngay)/1000 

Tdng lugng nude tieu thy va nude thai sinh 

boat dugc the hien tai bang 1. 

^ thi tai khu ky tuc xd K (I ndm hpc = 10 thdng) 

TT 

1 
2 
3 
4 
5 
6 

Dja diem 

Kl 
K2 
KJ 
K4 

K5 
K6 

Tong 

SoSV 
fngtfm) 

270 
263 
208 
285 
280 
215 
1S21 

LiroTig nirfrc trung binh 
tieu thu 

(m''/(kdng) 

810 

789 
624 
855 
840 
645 

4.563 

U'o'c tinh lu^rng 

(m /thdng) 

648 

631,2 
499,2 
684 

672 
516 

3.650,4 

niro'c thai 

>H /nam hpc) 

6480 
6312 
4992 
6840 
6720 
5160 

36.504 

(Nguon: Ket qud diiu tra phdng vdn nam 2016) 

Qua bang 1 k i t qua d i lu tra phdng vdn th ing 03 nam 2016 cho thdy: Tdng lugng nude thai sinh 

hoat trong I nam hge udc tinh l i 36.504 m ' . Lugng nude thai n i y se gay d nhi lm nguon t i lp 

nhin n lu khdng dugc xd ly trudc khi xa true tiep ra moi trudng. 

Thanh phdn d nhiem cd trong nude th i i ky tuc xa K l - K6 nhu sau: 

Bang 2. Ket qud phdn tich hien trgng mdu nuac thdi khu KTX Kl - K6 

Tnrdng Dgt hpc Nong Ldm - DH Thdi Nguyen 

Thanh phan Don vj Nong dg 
QCVN 14:2008/BTNMT 

c j t B 

1 

2 

3 

4 

5 

6 

pH 

BOD, 

Nitrat (tinh theo N) 

Phosphat (PO,'") 

TSS 

Coliform 

mg/1 

mg/1 

mg/1 

mg/1 

MPN/lOOml 

6,95 

110,4 

70,6 

25,6 

255 

6300 

5-9 

50 

50 

10 

100 

5000 

Nguon-Vien Ky thuat va Cong nghe Mot truong thdng 6/2016 



Qua qua trinh t i ln hanh quan tr ie nhanh cac 

thdng sd mdi trudng cung vdi viec l iy miu va 

phan tich. Ki t qua phan tich thanh phdn 6 

nhi lm cd trong nude thai sinh hogt KTX K l -

K6, Trudng Dai hpc Nong Lam thi hien qua 

bang 2 cho thdy: Hdu h i t cac thdng s6 deu 

vugt gidi han cho phep theo QCVN 

14:2008/BTNMT, Cdt B cy thi: BOD5 vugt 

tieu chudn cho phep 1,2 idn, ham lugng TSS 

vugt tieu chuan cho phep 1,55 l in; Coliform 

0,26 idn; Nitrat 0,42 idn; Phdt phat 1,56 idn. 

Hieu qua cua md hinh loc tai tuan hoan 

t rong xir ly n u d e thai bang set Kabenlis 3 

Hi^u qud cua mo hinh loc tdi tudn hoan 

trong xu ly nu&c thdi bdng set Kabenlis 3 sau 

6 gia 

* Chay md hinh vdi thdi gian luu nude la 6 

gid, ket qua nhu sau: 

Khi xd ly vdi thdi gian chay md hinh la 6 gid 

ta dugc ket qua tren b ing 3: Nong do cua 

BOD; giam tu 110,40 mg/1 xu ing cdn 100,6 

mg/1 hieu sudt dat 8,87 %; Nong do NO3" td 

70,6 mg/l xudng con 60,3 mg/l hieu suit xu ly 

dat 14,58% , Ndng do P 0 4 ^ t u 25,6 mg/l g i im 

Bang 3. Kit qud xu ly nude thai 

xudng cdn 20,4 mg/l hieu suat xu ly dat J 

20,31%; TSS td 255 mg/l g i im xuing con ^ 

155mg/l hieu sudt xu ly dat 39,21% va '^ 

colifonn tu 6300 MPN/IOO ml giam con 6000 '' 

MPN/IOO ml hieu sudt xd ly dgt 4,70%. ^ 

Du h im lugng cac chi tieu co giam nhung van I ' 

chua dgt QCVN 14:2008/BTNMT (cgt B) gia ' 

tri tdi da cho phep trong nude thai sinh boat, î  

Vi vay cdn phai ed thdi gian luu nude lau hon, r 

Ki t qu i thi nghiem d bang 4 cho thiy, hieu sudt 

xd ly nude thii tang ro ret so vdi thi nghiem , 

chay trong thdi gian 6 h. Hieu suit xu ly BODj , 

dat 28,89 % n lng do giam tu 110,40 mg/l xudng 

con 78,50 mg/l; Hieu suit xu 1^ NO3" dat 

25,35% nong dg gi im td 70,60 mg/l xuong cim 

52,70 mg/l; Hieu sudt xd ly PO4'" dat 39,06% 

nlng do giam td 25,60 mg/l xuong con 15,60 -

mg/l; Hieu suit xu ly TSS dat gia tri cao nhdt !a 

64,70% n6ng dp giam td 255 mg/l xuong con 90 

mg/l v i Hieu suit xu ly Coliform dat 17,46% 

ndng do giam tir 6300 MPN/IOO ml xuong con 

5200 MPN/IOO ml. 

sinh hoat vai thai gian luu n c6h 

Ket qua sau 6 Hieu suat xd 
• ly % 

QCVN 
14:2008/BTNMT 

(cot B) 

pH 
BODs 
NO,' 
PO4'" 
TSS 

Coliform 

-
mg/l 
mg/l 
mg/l 
mg/l 

MPN/lOOml 

6,95 
110,40 
70,60 
25,60 
255 
6300 

7,05 
100,60 
60,30 
20,40 

155 
6000 

8,87 
14,58 
20,31 
39,21 
4,76 

S - 9 
SO 

so 
10 
100 

5000 

(Ngudn: Kit qudphdn tich Khoa mdi tnrdng vd Viin Ky thudt cong nghe vd MT thdng 6/2016) 

Hieu qua cua mo hinh Igc tai tuan hoan t rong xxx ly ntrdc thai bang set Kabenlis 3 sau 12 giof 

Bang 4. Kit qud xir ly nu&c thdi sinh hogt vai thai gian luu nu&c I2h 

pH 
BOD; 
NO," 

po,"-
TSS 

Coliform 

mg/l 
mg/l 
mg/l 
mg/l 

MPN/lOOml 

6,95 
110,40 
70,60 
25,60 
255 
6300 

Ket qua 

sau 12 gi^ 
7,09 

78,50 
52,70 
15,60 

90 
5200 

Hieu suat 

xu ly % 

28,89 
25,35 
39,06 
64,70 
17,46 

QCVN 14:200S/BTNMT 

(cdt B) 
5 - 9 
50 
50 
10 
100 

5000 

(Nguon: Kit qudphdn tich Khoa moi truang vd Viin Ky thudt cong nghi vd MT thdng 6/2016) 
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Bang S. Kit qud xu ly nu&c thai sinh hoat v&i thai gian luu nu&c 18h 

Donvi Dauv 
Ket qua 

sau 18 gid 
Hi^u suat 
xir ly % 

QCVN 14:2008/BTNMT 
(cot B) 

pH 

BOD, 

NO,' 

PO, ' ' 

TSS 

Coliform 

mg/l 

mg/l 

mg/l 

mg/l 

MPN/lOOml 

6.95 

110,40 

70,60 

25,60 

255 

6300 

7,10 

60,50 

42,40 

10,40 

40,80 

4900 

-
45,19 

39,94 

59,37 

84 

22,22 

5 - 9 

50 

50 

10 

100 

sooo 
(Nguon: Kit qud phdn tich Khoa mdi trudng vd Viin Ky thudt cong ngh4 vd MT thdng 6/2016) 

Bang 6. Tong hfxp kit qud dien bien hiiu sudt xir ly cua cdc chdt 6 nhiem theo thai gian 

Chi tieu 

BOD5 

NGj-

P04^' 

TSS 

Coliform 

8,87 

14,58 

20,31 

39.21 

4.76 

28,89 

25.35 

39,06 

64,70 

17,46 

45,19 

39,94 

59,37 

84,00 

22,22 

Hi^u qua cua m o h inh loc tai t uan hoan 

trong xir ly nu'dc tha i bang set Kabenl is 3 

sau 18 gid 

Tilp tuc tiln hanh thi nghiem vdi thdi gian 
luu nude la 18 gid, idy mlu di phan tich dugc 
ket qua nhu bing 5. 

Qua bing 5 ta thdy dugc cae chi tieu cd trong 
nude thai khi di qua he thong sau 18 gid giam 
manh. Cu thi, Higu sudt xd ly BOD5 dat 
45,19% ndng dg giam tu 110,40 mg/I xudng 
con 60,50 mg/l; Hieu sudt xu ly NO3" dgt 
39,94% nong dp giim tu 70,60 mg/l xuing 
con 42,40 mg/l; Hieu sudt xu ly PO4'" dat 
59,37% ndng dp giam tu 25,60 mg/l xudng 
con 10,40 mg/l; Hieu suat xu ly TSS dat 84% 
nlng dp giim tu 255 mg/l xu6ng cdn 40,80 
mg/l va Hieu sudt xu ly Coliform dgt 22,22% 
nong do giam td 6300 MPN/IOO ml xudng 
con 4900 MPN/IOO ml. Nhu vay, ham lugng 
cac chi tieu co trong nude thai phan Idn da dat 
vdi QCVN 14:2008/BTNMT - Quy chudn ky 
thuat qudc gia ve nude thai sinh hoat. 
Tdng hap kit qua nghien cuu hieu suat xvr ly 
cita mo hinh Igc tdi tudn hoan, bdng set 
Kabenlis 3 

Tu cac kit qui tren cho ta thdy nude thai sinh 
hoat dugc xu ly bdng phuong phap Igc sinh 

hgc tudn hoin sd dung set Kabenlis3 ham 
lugng cac chat ed trong nude thii da giam di 
dang kl. Vdi thdi gian luu nude cing liu mdc 
do xu ly cang hieu qua. Cu the dugc the hiSn 
ting hgp tgi bing 6. 

Qua kit qui tdng hgp cua bang 6 ta thay vdi 
thdi gian luu nude khic nhau thi hieu suat xd 
ly cua eac thong s6 cung khac nhau. Cu the: 
BOD5 td 8,87% sau 18h tang len 45,19%; 
NO3" tu 14,58% tang len 39,94%; PO*̂ " td 
20,31%) tang len 59,37%; Coliform tit 4,76 
tang len 22,22%, dgc biet la TSS td 39,21% 
ting len 84%. 
KET LUAN 

Su dyng md hinh Igc tii tuan hoan nude thai 
kit hgp vdi hop chdt keo set Kabenlis 3 giup 
lam giam nong do 6 nhiem, cai thien mdi 
trudng cy thi: Him lugng TSS giim td 255 
mg/l xudng cdn 40,80 mg/l dgt hieu suat 
84,00%; him lugng BODs giam td 110,40 
mg/l xudng cdn 60,50 mg/l dat higu sudt 
45,19%, ham lugng Phdtphat giam td 25,60 
mg/l xudng cdn 10,40 mg/l dat hieu suit 
59,37%; Nitrat giim tir 70,6 mg/l xuong con 
42,40 mg/l dat hieu suit 39,94%; va ham 
lugng Coliform giim tu 6300 MPN/IOO ml 
xudng cdn 4.900 mPN/IOO ml dgt 22,22%. 
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SUMMARY 
R E S E A R C H AND A P P L I C A T I O N O F R E C I R C U L A T I N G F I L T E R 
W A S T E W A T E R M O D E L BY KABENLIS 3 IN D O R M I T O R I E S 
AT UNIVERSITY O F A G R I C U L T U R E AND F O R E S T R Y 
- THAI NGUYEN UNIVERSITY 

Hoang Thi Lan Anh', Duong Thi Minh HOB 
University of Agriculture and Forestry - TNU 

Applicauon of rccirculaUng filter wastewater model combined with colloidal clay of Kabenhs 3 
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; BODs decreased from 110.40 
mg/l to 60.50 mg/I reached 45.19% efficiency; phosphate decreased from 25,60 mg/l to 10.40 mg/I 
reached 59.37 % efficiency. Nitrate decreased &om 70.60 mg/l to 42.40 mg/l reached 39.94% 
efficiency; and Coliform reduced from 6.300 MPN/IOO ml to 4,900 MPN/IOO ml reached 22,22% 
efficiency. This can be considered a new soluUon to help people save resources, and sustainably 
use natural resources. 

Keywords; University of Agriculture and Forestry - Thai Nguyen University, recirculating filter 
wastewater model. Domestic wastewater. Kabenlis, Save resources. 
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