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NGHIEN CUU XU LY NUGC GIENG KHOAN BANG PHUONG PHAP OXY
HOA KET HQP HAP PHU TAI THAI NGUYEN

TOM TAT

Du Ngoc Thanh”, Hoang Quy Nhan
Truong Pai hoc Nong Lam - DH Thai Nguyén

Thai Nguyén la tinh ¢6 nhiéu khoang san vé ca chiing loai lan trir lugng. Ngudn nuéc dudi dét trén
dia ban tinh khd phong phu, duoc st dung nhiéu trong sinh hoat cua nguoi dan ban dia. O noi day,
ngudn nuéc nhicu diém quan tric co dau higu bi 6 nhiém kim loai sat (Fe), mangan (Mn), kém
(Zn), nu6c cung. Nhimg khu vye xa trung tam thanh phd, ngudn nude sinh hoat cua nguoi dan chu
yéu la nu6e giéng dao va nuGe giéng khoan. Nghién ctru duoc tién hanh nhdm danh gia va nang
cao hi€u qua xtr ly nude giéng dao khi két hop phuong phép oxi hoa va hap phu bang mot sb vat
liéu pho bién trén thi trudng nhu cacbon hoat tinh. Bang phuong phap thuc nghiém, nghién ctru
dugc tién hanh voi 02 phuong phép thi nghiém, trén 3 vat li¢u hap phu, 4 cong thic, 3 mirc luu
luong dong chay. Két qua nghién ctru cho thiy cong thirc 4 (két hop oxi va vat liéu hap phu) c6
hiéu sut xu ly Sat, Mangan, k&m, d¢ cimg cao nhat 84,2 — 97,8%; hi¢u qua xu ly t6i rru sau 5 gio;
luu lugng t6i wu 1a Q, (0,005 lit/gidy) va cac thong sé danh gia chét luong nude sinh hoat thip hon
rat nhidu s0 v6i nude chua xu ly va QCVN 01:2009/BYT. Bam bao chat luong nuée giéng sau xu

1y cho an udng va sinh hoat.
Tw khoa: Xut Iy, Nuoc gieng khoan

DAT VAN DE

Nuédc dudi dat cua tinh Thai Nguyén co
khoang 1,5 dén 2 ty m®, dugc chira chu yéu
trong cac thanh tao Carbonte, trong trim tich
Luc dia nguyén [1]. Theo s liéu théng ké
nam 2013, trén dia ban tinh Thai Nguyén c6
143 mo khoang san duoc cip phép khai théc,
trong d6 ¢6 21 mo kim loai nhu st, man gan,
k&m, ti tan, thiéc ... do vy ngudn nudc ngam
& day c6 dau hiéu bi 6 nhidm kim loai [7].
Xuat phét tir nhitng yéu cau thuc t&, nhom
nghién ctru tién hanh danh gia va nang cao
hiéu qua xtr 1y nudc giéng khi két hop
phuorng phap 0-xi hoa [3], v6i phuong phap
hép phu bang mét sb vat lidu [4], [5]. Thong
qua do6 lya chon vat liéu hap phu san co trén
thi truong dé st dung trong mo hinh nhim
chuyén giao cong nghé ré tién, phi hop véi
diéu kién kinh té cia ngudi dan Viét Nam,
dam bao nudc giéng khoan sau xur ly dat
QCVN 01 2009/BYT — Quy chuan ky thuat
qudc gia vé chat lugng nude an udng [6].

NGUYEN VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Vat liéu

* Tel: 0912 805166, Email: dungocthanh@tuaf.edu.vn

Vit ligu dém, hdp phu va oxi héa: Hat Xifor,
hat Aluwat - vai trd xic tac va thic day qua
trinh oxy hoa Sét va Man gan; than hoat tinh —
¢6 vai trd hap phu cation kim loai; ct thach anh
- dé loc cac huyén phu lo ling dugc hinh thanh
do qua trinh oxy hoa sat, man gan; soi cudi dém
k¥ thudt gitip cho hé thong x1r 1y thoang.

Dung cu thi nghiém: May bom nuéc dinh
luu lugng dong chay; bo Ejector - hat khong
khi cho qua trinh oxy hda; cdt xUc tac — chir
hat Aluwat xuc tac qua trinh oxy hoa; binh
chura hat xifor — thyc hién phan tng oxi hoa,
két tta; binh hép phu; binh chira nuéce sach.
Phwong phap

Lay méau nude giéng khoan tai h gia dinh ba
Luu Thi Tam, x4 Khe Mo, huyén Dong Hy
(NN1) (21°66'40"N  105°88'75"E) va oOng
Hoang Van Hung xd Hung Son, huyén Dai
Tr (NN2) (21°38'9"N 105°3817"E), tinh
Thai Nguyén, noi c6 mo sit va da kim.

Két qua thi nghiém dugc so sanh véi QCVN
01 2009/BYT — Quy chuan ky thuat qudc gia
vé chét lugng nude an udng.

+ Phwong phap phan tich:
Luu luong dong vao duoc do bang phuong
phép thuc nghiém
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Bang 1. Cac loai vt liéu dém, hap phu va oxy héa
T Ki higu Loai vat li¢u
Vit ligu dém va hap phu
1 SN Séi c6 @ 5 mm dén 10 mm
2 CT Cat thach anh 0,5 mm—1,0 mm
3 THT Than hoat tinh (gao dira)
Vit liéu xuc tac oxy héa
4 XF Hat xifor
5 AL Hat aluwat
Bang 2. Thit ty va dé day cia 10p vt liéu trong binh hap phu
TT Thir ty sap xép vat ligu tr Loai b day
dwéi 1én trong binh hap phu vat liéu (cm)
1 4 CT 5
2 3 THT 30
3 2 CT 10
4 1 SN 10

Mot s6 chi tiéu vat 1y nhu: mau sic, mui vi
dugc xac dinh bang phuong phap truc quan;
TDS, EC dugc danh gia dinh tinh va sir dung
may do da chi tiéu Hanna HI 9828/4 [2].

Céc chi tiéu hoa hoc nhu: pH, TDS, Fe, Mn,
Zn va d6 cang dugc phén tich tai phong thi
nghiém khoa Mo6i truong, truong Pai hoc
Nong Lam, DPai hoc Thai Nguyén, dam bao
TCVN hién hanh.

+ Phuong phap 1y mau tai hién truong: Theo
TCVN 6663-1/2011[2]

+ Phuwrong phdp bé tri thi nghiém:

Dang md hinh: Hinh tru dung.

Kich thuéc cia md hinh: Thé tich caa mdi
bé dugc tinh theo cong thic: [5]
V=nx(D/2)*xh

Thi nghiém 1 (TN1). Xac dinh kha nang xu
ly nuéc giéng cua cac md hinh sir dung két
hop hai phuong phéap oxy hoa va hap phu. Tur
d6 tim ra mo hinh xtr ly t6i wu.

- Cac cong thicc mo hinh xur 1y trong thi
nghiém 1:

Coéng thtcc 1 (CT1) - Nudc chua qua xir ly
(d6i chung)

Cong thic 2 (CT2) - Nude duoc xir ly bang
bé oxy héa

Cong thirc 3 (CT3) - Nude duoc xir ly bing
bé hap phu

Cong thuc 4 (CT4) - Nude duoc xir ly bang
bé oxy héa + bé hip phu
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- Piéu kién thi nghiém:

M@ hinh thi nghiém da c6 vat liéu;

Luu lugng dong vao ¢ cac cong thie 1a nhu nhau
va duoc giir on dinh & mirc Q1 = 0,003 (I/s);

- B tri thi nghiém: mdi cang thuc thi nghiém
lam véi 3 I@n nhac lai: sau 3 gio, sau 4 gio va
sau 5 gio dé danh gia kha nang xir ly cia cac
cong thirc qua cac thoi gian khac nhau.

Bé oxy hoa:

buong kinh (D;) = 0,35 m;

Chiéu cao (h;) = 0,7 m;

Thé tich (V1): Vi =1 x (D1/2)* X hy =>
V. = 3,14x(0,35/2)?x0,7 = 0,06 m°.
Bé hap phu:

buong kinh (D,) = 0,35 m;

Chiéu cao (h,) =0,8 m;

Thé tich (Vo): Vo =mx (Do/2)° x h, => V2
= 3,14 x (0,35/2)?x0,8 = 0,08 m®,

- Céc chi tiéu phan tich nudc trudc va sau khi
xtr ly: mau sic, mai vi, pH, EC, TDS, Fe, Mn,
Zn [2].

Thi nghiém 2 (TN2): Xac dinh cac cong thuc
xir Iy nuéc giéng t6i wu: Tur két qua cia TN,
lya chon cong thirc ¢6 hiéu qua xir Iy tét nhat
dé chay moé hinh véi 3 mirc luu luong tiép
theo la: 0,003 lit/giay, 0,005 lit/gidy va 0,016
lit/giay dé xac dinh luu lugng ti wu.

- Cac cong thuc trong thi nghiém 2:

Coéng thuc 1 (Q1) - Nude dugc xu ly voi Q=
0,003 lit/s (thi nghiém 1)
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Cong thac 2 (Q2) - Nudce duoc xir ly voi Q, =
0,005 lit/s

Coéng thuc 3 (Q3) - Nudc dugc xu ly vai luu
lugng Q3= 0,016 lit/s

- Biéu kién thi nghiém:

+ MO0 hinh sir dung cong thirc da dugc xac
dinh 1a t6i wru nhat & TN1.

+ Chay md hinh céng thirc dugc lra chon vai
2 mue Ivu lwong 1a Q2 = 0,005 lit/gidy va Q3
= 0,016 lit/gidy dé so sanh voi luu lwong Q1
= 0,003 lit/giay (¢ thi nghiém 1).

- B4 tri thi nghiém: Chay mé hinh ¢ hai muc
lru lwong: Q2 va Q3. Pé xéc dinh thoi gian ¢
mdi mirc Ivu lwong 1am véi 3 1an nhic lai la:
sau 3 gio, sau 4 gio va sau 5 gio.

- Céc chi tiéu phan tich: Tién hanh phan tich
cac chi tiéu mau sac, mui vi, pH, EC, TDS,
Fe, Mn, Zn.

- Thoi gian xt ly: Tuy thude luu lugng nude
dau vao.

LAy mau nudc sau xt Iy & 2 muc luu luong 1a
Q2 va Q3 mang di phan tich va so sanh két
qua voi nudc dau vao, nudc duoc xu Iy Voi
lvu lwgng Q1 va so sanh vai QCVN
01:2009/BYT.

KET QUA

Modi truwong nuwéc giéng khoan sir dung
trong nghién ciru

Sau khi tron hai mau nudc giéng cua hai diém
lay mau voi nhau, chung t6i xac dinh duogc
mot sd thanh phin cia nuéc nhu bang 3.

Bang 3. Mgt s¢ thanh phan trong nuée giéng khoan sir dung trong nghién ciu

TT Thong s6 Pon vi Ham lwgng QCVN 01:2009/BYT
1 Mau sic - Khong mau -
2 Mui, vi - Khéng mui, vi Khéng cé mui, vi la
3 pH - 6,60 6,5-8,5
4 EC mS/cm 0,854 -
5 TDS mg/I 807,0 1000
6 Do cang (Theo CaCO3) mg/l 368,0 300,0
7 Zn mg/I 3,8 3,0
8 Fe mg/l 5,53 0,3
9 Mn mg/l 0,51 0,3

Bang 3 cho thdy: Ham luong tit ca cac ion kim loai déu cao hon QCVN 01:2009/BYT vé chit
luong nude sinh hoat, nhu vay can tién hanh xir Iy kim loai di dong trong ngudn nuée dé phuc vu
sinh hoat nham dam bao stc khoe cho nguoi dan.
Nghién ciru kha ning xir Iy nuée giéng bang phwong phap két hop oxy héa va hap phu
Kha nang xur ly mau va mui trong nwdc cua cdc cong thirc

Bang 4. Két qua Xt Iy mdu va miii vi trong nmuréc giéng khoan cia cac cong thirc

M5 hinh Mau sic Mui vi
Sau3h Sau4h Sau5h Sau3h Sau 4h Sau 5h
CT1 Khéng mau Khoéng mui, khong vi
\ \ \ Hoi tanh  Hoi tanh Vi hoilog  Hoi tanh
CT2 Vang nhe Vang nhe Vang nhe Vi hoi lg Vi hoi I
CT3 K K K K K K
CT4 K K K K K K

QCVN 01:2009/BYT - Khong c6 mui, vi la

Ghi chu: K- khong
Mau sdc, mui vi cia nude duoc xir Iy bang CT3 (bé hap phy) va CT4 (bé oxy hoa + hap phu) gin
nhu khéng thay ddi. Riéng CT2 (bé oxy hoa) nudc chuyén tir khong mau sang mau vang nhe, co
mui hoi tanh va vi hoi lg. Nguyén nhéan 1a do qua trinh oxy héa xdy ra manh trong bé oxy hoéa,
1am chuyén héa Sit (IT) thanh dang két tia hydroxit sét (IIT), c6 mau vang, mui tanh.
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Bang 5. Két qua xir Iy EC va pH trong nieéc giéng khoan cua céc cong thic xiz 1y

M6 hinh EC(mS/cm) pH
Sau 3 gid  sau 4 giv sau 5 gio Sau 3 gio  sau 4 gi¢ sau 5 gio
CT1 0,63 6,10
CT2 0,26 0,25 0,22 6,38 6,38 6,50
CT3 0,49 0,43 0,41 6,36 6,36 6,36
CT4 0,09 0,06 0,04 6,55 6,50 6,50
QCVN 01:2009/BYT - 6,5-85

Két qua tir bang 5 cho thay:
Chi tiéu pH: Tang khong dang ké, trong d6 CT2, CT4 c¢6 hiéu qua xir Iy t6t nhat, pH nudc ting tir
6,1 1&n 6,5. Ly do 1a bé oxy hoa c6 chira hat aluwat va hat xifor, day la 2 loai vat li¢u vira c6 tac
dung oxy hoéa vira nang pH trong nudc.
Chi tiéu EC (d9 din dién): md hinh CT4 c¢6 EC giam dang ké tir 0,63 mS/cm xudng 0,04 mS/cm
sau 5 gi0, chung té luwong cac chat kim loai di dong trong nudc giam nhi€u do bi hap phu bdi cac
vat liéu trong mo hinh nay.

Bang 6. Hiéu sudt xi [y B¢ ciing trong mirdc giéng khoan cia cac cong thirc

Sau 3 gio sau 4 gio sau 5 gio
Mb hinh s0 lrong Hiéu suat S6 lwong Hiéu suat S6 lwgng Hiéu suat
(mg/l) (%) (mg/l) (%) (mg/l) (%)
CT1 368 0 368 0 368 0
CT2 335 9,0 326 11,4 310 15,8
CT3 285 22,6 239 351 186 49,5
CT4 156 57,6 128 65,2 58 84,2
QCVN 300

01:2009/BYT

Kha nang xir Iy Do cang cia 3 cong thirc CT2, CT3, CT4 sau 5 gid 1a tot nhat, trong d6 mo hinh
CT4 c6 hiéu xuat 16n nhat (84,2%), dat QCVN 01:2009/BYT.
Bang 7. Hiéu sudt xi ly Kém trong mieéc giéng khoan cia cac cong thirc

Sau 3 gio Sau 4 gio Sau 5 gio
M&é hinh S6 lwong Hiéu suit S6 lwong Hiéu suit S6 lwong Hiéu sut
(mg/l) (%) (mg/l) (%) (mg/l) (%)
CT1 3.8 0 3.8 0 3,8 0
CT2 3,5 79 2,8 26,3 1,9 50,0
CT3 2,3 39,5 1,6 57,9 0,9 76,3
CT4 1,2 68,4 0,8 78,9 0,3 92,1
QCVN

01:2009/BYT

3,0

Kha ning xir Iy Kém cta 3 mé hinh CT2, CT3, CT4 sau 5 gio 1a tt nhat, trong d6 mé hinh CT4
¢6 hiéu xuét 16n nhat (92,1%), dat QCVN 01:2009/BYT.
Bang 8. Hiéu sudt xi ly Sdt trong mirdc giéng khoan cuia cac cong thic

Sau 3 gio Sau 4 giv Sau 5 gio
Mb hinh S6 lwgng Hiéu suat S6 lwgng Hiéu suit S6 lwgng Hiéu suat
(mg/l) (%) (mg/l) (%) (mg/l) (%)
CT1 5,53 0 5,53 0 5,53 0
CT2 2,88 47,9 1,08 80,5 0,9 83,7
CT3 3,56 35,6 2,78 49,7 1,63 70,5
CT4 0,58 89,5 0,28 94,9 0,12 97,8
QCVN

01:2009/BYT

0,3
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Bang 9. Hiéu sudt xi [y Mangan trong niréc giéng khoan cua céc cong thirc

Sau 3 gio Sau 4 gio Sau 5 gio
M6 hinh S6 lwong Hiéu suat S6 lwong Hiéu suat S6 lwong Hiéu suat

(mg/l) (%) (mg/l) (%) (mg/l) (%)
CT1 0,51 0 0,51 0 0,51 0
CT2 0,34 33,3 0,27 47,1 0,16 68,6
CT3 0,43 15,7 0,35 31,4 0,28 45,1
CT4 0,21 58,8 0,16 68,6 0,08 84,3

QCVN 03

01:2009/BYT

Hi¢u qua xu 1y sdt ciia 3 mo hinh CT2, CT3, hoat. Hon nita, luu Iugng dong Q, dam bao
CT4 1a kha cao, tuy nhién chi c6 CT4 (hé su can bang vé chit va lugng cua hai luu
thong gom 2 bé: bé oxy hoa va bé hap phuy) dat lwgng dong chay trén trén. Do d6, luu lugng
QCVN 01:2009/BYT. Hiéu sudt xir Iy sau 5 gid>  dong toi wu nhit trong xir Iy nudc giéng 1a
14 t6t nhéat dat 97,8%. Hiéu suat xir Iy Mangan ~ Q, — 0,005 lit/gidy, duoc thi nghiém trén mo
cia CT23, CT3, CT4 kha cao, tir 45,1 dén hinh CT4.

84,3%, hiéu suét cao nhat 14 sau 5 gid. KET LUAN

Cac thong s Sat, Mangan, K&m, D9 cimg sau  Qua qua trinh nghién ctru, chung t6i di dén
khi xtr Iy qua mo6 hinh CT4 déu thap hon rat mot sé két luan sau:

nhidu so v6i nuéc chwa xir 1y va QCVN . .
01:2009/BYT - ¢o6 thé st dung tt cho in
ubng va sinh hoat.

+ Cong thirc c6 kha ning xir Iy nuéc tét nhat
12 m6 hinh CT4 (hé thdng gdom 2 bé: bé oxy
] hoéa va bé hip phy). Nuégc giéng sau xir 1y dat
Xic dinh luu lwgng dong chay toi wu QCVN 01:2009/BYT.

Chay m6 hinh CT4 - Nude dwgc xi Iy bang 4 Higu qua xir Iy sau 5 gios 12 cao nhat.

bé oxy hoéa + bé hap phu véi luu lugng thay
ddi ¢ 3 murc 1a: Q, = 0,003 (I/s); Q,= 0,005
(I/s) va Q3 = 0,016 (I/s). Sau khi chay xong
mo hinh véi luu lwong Qi 1di chay Q,, va
cubi cung tién hanh chay mé hinh véi luu

+ Hiéu qua xir Iy nudc giéng ¢ Q, 1a ti uu
nhét, voi ndng d6 cac chét sau xir Iy thap hon
rat nhiéu so véi QCVN 01:2009/BYT.
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nhung khong dang ke, nudc sau khi xtr Iy cua thuat Ha Noi.
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ABSTRACT
STUDY OF WELL-WATER TREATMENT BY OXIDATION METHOD WITH
ADSORPTION MATERIAL IN THAI NGUYEN PROVINCE

Du Ngoc Thanh®, Hoang Quy Nhan
University of Agriculture and Forestry - TNU

Thai Nguyen is a province with many minerals in terms of reserves. Underground water in the
province is many rich, used in many activities of indigenous people. In this area, many water
sources of monitoring points are contaminated with iron (Fe), manganese (Mn), zinc (Zn), hard
water. In areas far from the city center, people's water supply is mainly water from dug wells and
well water. The research was conducted to evaluate and improve the efficiency of well water
treatment by combining oxidation and adsorption with some materials in the market such as
activated carbon. By empirical method, the study was conducted with 02 experimental methods, 3
materials, 4 formulas and 3 flow rates. Research results show that formula 4 (combination of
oxygen and adsorbent) has the highest efficiency of processing iron, manganese, zinc, 84,2 —
97,8%; effective after 5 hours; the optimal flow is Q5 (0.005 liters / second) and the parameters are
much lower than that of untreated water and National Technical Regulation (QCVN) )
01:2009/BYT. Ensure well water quality after treatment for food and daily life.

Key words: Treatment, well water
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