KHOA HOC VA CONG NGHE Mo

UNG DUNG MO HINH LOC TUAN HOAN
PE XU LY NUGC THAI KHU KY TUC XA
TRUONG DAI HOC NONG LAM BANG SET KABELIS-3

HOANG TH| LAN ANH, DUONG THI MINH HOA
Trwong Dai hoc Néng Lam Thai Nguyén
LE NGOC NINH - B$ Tai nguyén va Méi trwong

don vi thanh vién ctia Pai hoc Thai Nguyén.

V&i khudn vién rong, thoang mat ky tic xa
trudng Dai hoc Nong Lam Thai Nguyén da thu hat
hang nghin sinh vién vao & ndi trd méi nam. Tuy
nhién cung v&i sw ting nhanh vé& sé lwong sinh
vién thi nhu cau sinh hoat ngay cang nhiéu,.lvgng
nwéc thai sinh hoat thai ra sudi Néng Lam chwa
qua x(r ly hodc x(r Iy khong triét d& da khién cho
chét lwong méi truong nwéc khu KTX tré nén 6
nhiém trAm trong. Xuat phat tir nhu ciu thuc tién
trén, chung t6i dwa ra giai phap “Nghién ctru, trng
dung mé hinh’ loc tuan hoan nudéc thai khu ky tuc
xa treong Dai hoc Néng Lam bang sét Kabenlis-3
v&i mong mudn tai tudn hoan lwong nwéc thai va
giup bao vé méi trwdng canh quan tredng hoc.

‘r rwong Pai hoc Nong Lam Thai Nguyén la mot

1. Phwong phap nghién ciru

1.1. S6 liéu thir cap

Thu thap cac tai liéu, sb liéu, cac céng trinh da
dugc nghién clu c6 lién quan dén cac van dé
nghién clru; Ké thira va tham khao cac két qua da
dat dwoc clia cac bao cao, dé tai co lién quan dén
van dé nghién ctru; Khao sat thuc dia.

1.2. S6 liéu so cép

Diéu tra tryc tiép va tién hanh ldy mau nwéc
thai sinh hoat tai khu ky tic xa K1-K6 Dai hoc
Nong Lam va phén tich cac chi tiéu trong phong
thi nghiém khoa Méi trwong; Vién Ky thuat cong
nghé va Méi tredng.

1.3. Phu*cmg phép phéng van

» Phéng véan sinh vién trong ky tic xa K bang
phiéu cau hdi diéu tra;

> S6 sinh vién duorc phong van 50 sinh V|en

> Phuong phap chon déi twong phong van: chon
ngéu nhién, cé chon loc;

» Phwong phap phéng van: Iwa chon cac cau tra
1 ¢6 san, tré 1&i cac cau héi dong va cau héi mé.
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1.4. Phwrrong phép bé tri thi nghiém

a. Thi nghiém

Xac dinh kha nang x& Iy nwdc thai sinh hoat
bang céng nghé loc sinh hoc tuan hoan, st dung
keo set Kabenlis-3 v&i liéu lwong 1 kg keo sét cho
1 m® nuwéc thai. Thi nghiém véi thoi gian lwu nwéc
khac nhau (so do H.1)

H.1. So do hé thong xir ly nwée 6 nhiém thanh
nwoc dn: 1 - Bé (binh) chira nwéc lan Kabelis
dang xt ly; 2 - Bé (binh) chira nwéc sau xir ly; 3
- Vdch nghiéng tao Idng ban nhanh; 4, 7, 12 -
Céac van khoa; 5 - X6 dwng ban; 6 - Bun lang; 8
- Bun I3ng cudi; 9 - s6i nhé; 10 - Than hoat tinh
(néu co); 11 - Cat vang; 13 - X6 dung nwéc dn

b. Mé ta phwong phap

Bb tri 3 cong thtre thi nghiém theo kiéu ngau
nhién hoan toan, méi céng thirc thi nghiém b trf
chay lién tuc trong mét thang.

» Coéng thirc 1: Sau khi hé théng hoat dong
chay lién tuc trong 3 h;

» Coéng thirc 2: Sau khi hé théng hoat dang
chay lién tuc trong 6 h; )

» Cong thirc 3: Sau khi hé théng hoat déng
chay lién tuc trong 9 h.

Lay mau nuéc xac dinh cac chi tiéu trwdc va
sau khi xtr ly theo th&i gian.
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banh gia kha nang xt ly nwéc thai sinh hoat
cGia mé hinh loc sinh hoc tuan hoan bang cach so
sanh hiéu suét x( ly cia cac chi tiéu trwdc va sau
khi chay mé hinh trong khoang th&i gian 3 h, 6 h va
9 h. Két qua: chi ra thoi gian lwu nwéc téi wu cha
mé hinh. Nwéc thai sau khi thai ra moi trwong sé
duwoc dwa vao (bé sb 1) trong bé c6 chira thanh
phan Keo sét Kabenlis-3 va hé théng khudy tron
giup tdng cwong hoat dong cua Vi sinh vat, thiac
day qua trinh tao bong két tda. Sau d6 nuwéc sé
dwgc lam lang chia thanh 2 phan: Phan bun thai
l&ng xudng sé& duwoc dwa ra ngoai & hé thdng van
sb 4; Phan nuwéc trong da xi ly sé duoc duwa sang
bé sb 2 va qua bé dyng vat liéu loc s6 3 (trén cling
la than hoat tinh, cat thach anh,séi nhd, séi to).
Nuwéc sach cudi cung dwoc sé dwoc dwa ra ngoai
théng qua hé théng van xa 5,6 (H.2).

Kabenlis la hgp chat chira nhiéu ham livong
Si0,, Al,O5 va MgO la céac thanh phan co ban tao
" ra nhan keo chu dao, hut cac lon kim loai, cac hop
chét lo ItPng khéng hoa tan trong nwéc thai hay
nuwéc bj 6 nhiém nang khi ching dwoc hoa trén
trong nwé'c can phai xa 1y.

H.2. So d6 mé ta diéu kién b tri thi nghiém (mo
hinh dworc tién hanh trong diéu kién moi trirong
e nhién)

» Quy trinh quan trac moi trwong dwore thye hién
theo cac quy dinh sau: Théng tw sb 29/2011/TT-
BTNMT ngay 01/8/2011 cha by TNMT Quy dinh
quy trinh k§ thuat quan tréc chéat lwgng méi trwong
nwéde mat luc dia.

2. Két qua nghién cipu va thao luan

2.1. Hién trang nwéc thai sinh hoat khu ky tic
xa K1-K6 Pai hoc Néng Lam

Khu ky tlc xa K cta Trwong Dai hoc Nong Lam
hién cé 6 day nha 5 tang, mdi nha c6 45 phong,
tbng lwong sinh vién dang & trong K khoang 1.521
sinh vién, can cl dinh mirc sir dung nwdc sinh
hoat theo tiéu chuin ding nuwéc cho 1 ngudi -
Bang 1 tiéu chuédn 4513-1988 dwoc lAy bang 100

lity/ngudi/ngay thi tdng Iwong nuwoc tiéu thy cua K1-
K6 vao khoang 4.563 m /thang Lwong thai (Vina)
woc tinh bang 80 % lwong nwéc st dung (theo ND
Sé: 80/2014/ND-CP. Ngay 6/8/2014 vé thoat nwoc
va xtr ly nwéc thal)

tha.—(100xSo lwgng sinh viénx0,8x30 ngay)/1000

Toéng lwong nwéc tidu thu va nwéc thai sinh
hoat dwoc thé hién tai Bang 1.

Bang 1. Téng luong nudc tiéu thu va nude thai sinh
hoat cu thé tai Khu ky tL’rc xéa K (1 ndm hoc=10 thang)

Pia [S6 SV i ] o  Lwong nuwoce thai
diém|(nguoi) (m°/thang) | (m “"Ithéhg) (m?nam hoc)
K1 | 270 | 810 648 6480
K2 | 263 | 780 | 6312 | 6312
| K3 | 208 | 624 | 4992 4992
K4 | 285 | 855 684 6840
K5 | 280 | 840 672 6720
K6 | 215 | 645 516 5160
Tong| 1521 | 4.563 | 3.650,4 36.504

(Nguon: Két qué diéu tra phdng vén ndm 2016)
Ghi chu: Q - Lurong nuwée trung binh tiéu thu

Qua Bang 1 két qua diéu tra phdng van thang
03 nam 2016 cho thay: tdng Twong nu@c thai sinh
hoat trong 1 nam hoc la 36.504 m*. Luwgng nwéc
thai nay co thé lam nhiém déc mét lvu vrc séng
néu khong dwoc xi ly trwde khi xa ra méi trrong.
Thanh: phan 6 nhiém coé trong nwéce thai ky tac xa
K1-K6 thé hién trén Bang 2.

Bang 2. Két qua phéan tich hién trang mau nudc thai
khu KTX K1-K6 truong Bai hoc Néng Lam Thai Nguyén

Thanh phan Pon vi Néng dé | QCVN
pH : 695 | 59
BODs mg/l 380,6 ‘50
Nitrat (tinh theoN) | mg/l T
Phosphat (PO)| _mg/l 256 | 10
SS mg/l 255 100
Coliform MPN/100mi 6300 5000

Nguén: Vién Ky thuét va Céng nghé Méi trvong

thang 6/2016; QCVN-14:2008/BTNMT cét B

Qua qua trinh tién hanh quan trdc nhanh cac
théng s6 moi trwdng cling véi viéc 14y mau va phan
tich. Két qua phan tich thanh phan 6 nhidm c6
trong nwéc thai sinh hoat KTX K1-K6 Dai hoc Nong
Lam thé hién qua Bang 2 cho thay: hau hét cac
thong s6 déu vwot gi¢i han cho phép theo QCVN
14:2008/BTNMT, c6t B cu thé: BODs vuot tiéu
chuén cho phép 7,6 1an, ham lwong TSS vuot tidu
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chuén cho phép 2,55 lan; coliform 1,26 an; nitrat

2.2.1. Hiéu qua ctia mé hinh loc tai tudn hoan

1,42 14n; phosphat 2,56 lan.

2.2. Hiéu qua ctia mé hinh loc tdi tuan hoan

trong xr ly nwéc thai bang sét Kabenlis-3

trong xt ly nuée thai bdng sét Kabenlis-3 sau 3 gicr
~ Chay mo hinh vo&i thoi gian lvu nwéce 1a 3 gio,
két qua thé hién trén Bang 3.

Bang 3. Két qué xtr ly nuwée thai sinh hoat véi thoi gian lwu nuwde 3h

Chitiéu | Pon vi [ Pau vao | Két qua sau 3 gio'| Hiéu sudt xiv ly % | QCVN 14:2008/BTNMT (cdt B)
pH = 6,95 7,05 . 5.0
BODs | mg/l | 3806 180,60 52,54 50
NO; mg/l 706 60,30 14,58 50
PO,> | mgll 256 20,4 20,31 10
TSS mg/l 255 155 - 3921 100 ™
Coliform | mg/l | 6300 5700 9,52 5000

(Nguén: Két qua phén tich Khoa méi trong va Vién Ky thuat cong nghé va MT thang 6/2016)

Sau khi xtr ly v&i th&i gian chay mé hinh 1a 3

DU ham lwong céc chi tiéu ¢o gidm di rat nhiéu

gi®’ ta dwoc két qua trén Bang 3.3 cho thay thoi
gian dau v&i sy hoat dong manh cda vi sinh vat
lwong chat hitu co gidm manh: BODs giam
dwoc 52,54 %, NO3™ giam 71,24 %, PO, giam
20,31 %, TSS giam 39,21 % va coliform giam

nhwng van chwa dat QCVN 14:2008/BTNMT (c6t
A) gia tri t&i da cho phép trong nuéc thai sinh. Vi
vay can phai cé thoi gian lwu nwée lau hon.

2.2.2. Hiéu qua ctia md hinh loc tai tudn hoan
trong xtr ly nwoc thai bang sét Kabenlis 3 sau 6 gio

9,52 %.

Bang 4. Két qua x ly nwdc thai sinh hoat véi théi gian lwu nwée 6 h

Két qua thi nghiém thé hién trén Bang 4.

Chitiéu | Pon vi | Dau vao | Két qué sau 6 giv | Hiéu suatxir Iy % | QCVN 14:2008/BTNMT (cét B)
~ pH = 7,05 7,09 - £ 5-9
BODs mg/! 180,6 70,6 60,90 50
NO5y nlgll_"’ 60,3 55,7 762 50
P.O43' _.mg/l 20,4 15,6 2352 10
TSS mg/l 155 90 4193 100
Coliform | mgl/l 5700 5300 7,01 5000

(Ngudn: Két qua phéan tich Khoa méi truong va Vién Ky thuat céng nghé va MT thang 6/2016)

Sau th&i gian chay md hinh la 6 gi¢ thi lweng
nwéc thai da gidm rd rét cu thé la lwong BODs
gidm 60,9 %, Nitrat giam 7,62 %, phosphat giam
23,52 %, TSS giam 41,93 %; Coliform giam 7,01
%. V&i két qua xi¥ ly nhw trén ta thay lwong TSS
da dat theo QCVN 14:2008/BTNMT vé nuéc thai
sinh hoat. Cac théng sé khac ciing gidm nhiéu

nhung van trén mdc cho phép, tuy nhién ham
lgng cao hon quy chuan ciing khéng dang ké.
2.2.2. Hiéu qua ctia mé hinh loc tai tuan hoan
trong xt¥ ly nuéce thai bang sét Kabenlis-3 sau 9 gior
Tiép tuc tién hanh thi nghiém vai thoi gian lwu
nuée 1a 9 gio, ldy mau di phan tich dwoc két qua
trén Bang 5.

Bang 5. Két qua xtr Iy nwée théi sinh hoat vai thoi gian Iuu nwée 9 h

£

Chi tiéu | Don vi [ DAu vao | Két qué sau 9 git | Hiéu sudt xir ly % | QCVN 14:2008/BTNMT (cot B)
pH - 7,09 7,10 - 5-9
BOD; ma/l 70,6 49 30,59 50
NOj mg/l 55,7 48,23 13,41 50
PO, | 'mgh | 158 9,68 37,94 10
TSS mg/l 90 30,02 66,64 100
Coliform | mg/l 5300 4700 11,32 5000

Qua Bang 5 ta thay dwoc cac chi tiéu co trong

(Nguén: Két qua phén tich Khoa méi truong va Vién Ky thuét céng nghé va MT thang 6/2016)

manh. Cu thé, ham lwgng BODs gidm tir 380,60

nwéce thai khi di qua hé théng sau 9 gi gidm mg/l xubng con 49 mg/l dat hiéu suét 87,12 %,

72
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Nitrat giam tlr 70,6 mg/l xudng con 48,23 mg/l dat
hiéu suét 31,68 %, ham lugng phosphat giam ti
25,6 mg/l xubng con 9,68 mg/l dat hiéu suat 62,18
%, ham lwong TSS gidm tir 255 mg/l xudng con
30,02 mg/l dat hiéu suat 88,22 %; va ham lrgng
coliform - gidam tr 6300 MPN/100ml xudng con
4,700 mPN/100ml dat 25,39 %- Nhw vay ham
lwong cac chi tiéu co trong nwéc thai déu da dat
voi QCVN 14:2008/BTNMT - Quy chuan ky thuat
qudc gia vé& nuée thai sinh hoat.

2.2.3. Téng hop két qua nghién ctru hiéu suét xc
ly cia mé hinh loc tai tudn hoan béng sét Kabenlis 3

Tir cac két qua trén cho ta thdy nudc thai sinh
hoat dwoc xr ly bang phwong phap loc sinh hoc
tuan hoan s dung sét Kabenlis3 ham lwong céac
chét c6 trong nwéc thai d& giam di dang ké. Vi thoi
gian lwu nwde cang lau mire do xt ly cang hiéu qua.
Cu thé dworc thé hién tbng hop tai Bang 6.

Bang 6 Bang tong hop hiéu suat xu' Iy theo thoi gian

Qua két qua tbng hop cla Bang 6 ta thay voi
thoi gian x&r ly khac nhau thi hiéu suét ciing khac
nhau. Hiéu suét x( ly cac chi tiéu cia phwong
phap sau 9 h 1a cao nhat. Cu thé TSS, BODs,
phosphat, Nitrat, Coliform lan lwot la 88,22 %,
87,12 %, 62,18 %, 31,68 %, va 25,39 %. So voi
QCVN 14:2008/BTNMT - Quy chuén k¥ thuat quéc
gia vé nwéc thai sinh hoat thi tAt ca cac chi tiéu

© phan tich déu dat dwéi mie cho phép.

3. Két luan

St dung mé hinh loc tai tudn hoan nuoc thai
ket hop voi hop chat keo sét Kabenlis-3 doi voi
nguén nwéc thai cia Trwong Pai hoc Néng Lam

Thai Nguyén gitp l1am gidm néng do 6 nhiém cai

thién méi trwdng cu thé: ham lwong TSS giam tir
255 mg/l xudng con 30,02 mg/l dat hiéu suat 88,22
%; ham lvong BODs giam tir 380,60 mg/l xubng
con 49 mg/l dat hiéu suat 87,12 %, ham lwong
phosphat giam tir 25,6 mg/l xubng con 9,68 mg/l
dat hiéu suat 62,18 %; nitrat giam tlr 70,6 mg/l
xubng con 48,23 mg/l dat hiéu suat 31,68 %; va
ham lwgng coliform gidm tr 6300 MPN/100ml
xubng con 4.700 mPN/100ml dat 25,39 %. Pay co
thé coi nhw mét gidi phap dé giap Nha trwong tan

dung dwoc nguén nwéc thai tai st dung trong sinh
hoat, nham tiét kiém va s dung nguon tai nguyén
nwéc hop ly.O
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SUMMARY

* Application of recirculating filter wastewater
model combined with colloidal clay of Kabenlis
3 (one of the kinds of Kabenlis compounds by
created by Doctor Le Ngoc Ninh, Vietnam) helps
reduce pollution levels, improve environmental
improvements. In detail, amount of TSS

decreased from 255 mg/l to 30.02 mg/l,
archived 88.22 % efficiency; BODs decreased

| from 380.60 mg/l to 49 mg/l reached 87.12 %
| efficiency; phosphate decreased from 25.6
mg/l to 9.68 mg/l reached 62.18 % efficiency;
Nitrate decreased from 70.6 mg/l to 48.23
mg/l reached 31.68 % efficiency; and Coliform

| reduced from 6300 MPN/100 ml to 4,700

MPN/100ml reached 25.39 % efficiency. This
can be considered as a new solution to help
people save resources, and sustainably use
natural resources.
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