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#a budc dau nghién ciu sirdung vat
X da nang ODM - 2F lam vat liéu hap
XU Iy nudc sudi Ta Vai - H3 Giang &
) pilot

XUAN THUONG, TRAN CONG VIET, Vi XUAN HOT*,
“=N MAL HOA**, NGUYEN THANH HAT**x*

W watva Cong nghé Moi truong Viét Sing

WS tuding - truding Dai hoc M6 - Bia chdt

truding - Dai hoc Néng lam Thdi Nguyén

SR Nude 1a chat dc biét vita cd tinh khir vira cé tinh oxi hda, vira ¢o tinh axit vira
S 5220 cho nén nudc hda tan duoc hau hét cic chat, nguoc lai, nuée ciing bi nhiéy
“8ES £3n. Trong thuc té khong cd nuoc nguyén chat, chi c6 nudc khdng sach & cac
EBRRAC nhau. MUGh ¢ nudc sach 8 str dung can phai xtr Iy nudc chura sach thanh
=55, €6 nhi€u phuong phap xtr Iy nudc, trong dé viéc str dung cic chat hap phu 13
D 00 tinh wu viét nhit.

5% bao nay, ching ti dua ra cac két qua nghién ctru str dung vat liéu loc da ning

== am chat hap phu xtr Iy nudc subi T3 Vai - Ha Giang thanh nudc sach cap cho quan
W dan trén dia ban xa Ngoc Buong tinh Ha Giang.

- Water is a special substance that is both redox and oxidative, both acidic and
5 mater dissolves most of the substances, whereas water is also highly soluble. In
5 No pure water, only unclean water of varying degrees. We must process

water into clean water to use. There are Mmany methods of water treatment in
"= use of adsorbents is the most superior.

SSET, We present the research results using the ODM-2F multi-purpose filter ma-
=€ adsorbent for treating the Ta Vai-Ha Giang spring water as clean water for the

2=ople in the area. Ngoc Duong commune, Ha Giang province.
<= Vat liéu loc da nding, Xt Iy nuéc suéi T Vai.
- WIF Versatile filter material, Treatment of Ta Vai spring water

C6 nhiéu phuong phap xi ly nudc chua sach thanh nudc

= trong nhat va co nhiéu trén trai
#550g 06 sy s6ng. Nudc 13 chat duy
== d3t ¢ ca ba dang: ran, I6ng, khi
2=2 nhiing trudng hop thidu nudc

2u2n cho mét dau ngudi ngay cang

- dong déu trén m3t dat.
552 nhau c6 ham lugng mudi khac

W= =50 do su phét trién clia cic thanh
= "= odng nghiép.

W SUSC sach § Viét Nam ciing 13 tAt
=52 phap thich hgp dé xr Iy nudc
= Wham chi ca nude thai thanh nudc
220 sinh d khdp moi mién cua dat

sach, trong dé viéc sir dung vét liéu diatonit bién tinh c6 tinh kha
thi cao vi: Vat liéu dé kiém, bén, ré tién, thidt k& cdng nghé dan
gian, phli hgp vdi cac tinh mién ndi, ddc biét 1a viing Ty Bac
ndi co dia hinh ddi ndi phic tap, phii hop véi cac tram xir ly
nuGc cd quy md vira va nha.

Trong bai bao nay chiing t5i dua ra cac két qua nghién ciiu vé
vat liéu hdp phu da ndng ODM - 2F va viéc stf dung chiing trong
mo hinh Xt Iy nuéc sudi Ta Vai - Ha Giang thanh nuéc cip cho
quan di va nhan dén trén khu it xa Ngoc Buding - Ha Giang.

2. NOI DUNG NGHIEN cUU

Vat liéu loc da ndng ODM-2F 13 san pham thién nhién (thanh
phan chinh 13 diatonit, zeolit, bentonit) dugc hoat héa & nhiét
dd cao va dugc dua vao tng dung trong céc cong trinh tiY ndm
1998 @ nhiéu nudc nhu' Nga, Ucraina, Uzhekistan... San pham
ODM-2F da dudc cd quan quan If nha nudc lién bang Nga cap
béng sang ché s6 2141357 ngay 15/12/1998 [1]. VAt liéu ODM-
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hoat tinh trong cc quy trinh cdng nghé xtr Iy nudc. O Viét Nam,
vat liéu ODM-2F di dugc dua vao xtr ly nudc ham 10 khai thac
than thudc céng ty Dong Bic tir ndm 2002 bdi cong ty C8 phan
Thuong mai va Ky thuét Viét - Sing. Song chua ¢6 cong trinh
nao nghién c(fu chi tiét v& vat liéu nay. D& phuc vu cho nghién
cltu, ching tbi déu sir dung cac hoda chét tinh khiét phan tich
clia hdng Meck (cong hoa lién bang D) va dugc can trén can
phan tich véi sai s6 + 0,0002 g (cia hdng OHAUS — USA) str
dung céc binh dinh mic, pipet, buret cac loai ciia Cong hoa lién
bang Birc. Céc s8 liéu chi tiéu phan tich dugc thuc hién theo cac
TCVN [2] tuong (’ng. Cac két qua dugc I3p lai ba [an va xtr ly
théng k&, so sanh véi cac QCVN [3]. Dua trén cac két luan thuc
nghiém ching t6i d& xudt quy trinh x¥ ly nudc sudi Ta Vai - Ha
Giang thanh nuGc sach. C6 danh gia, so sanh véi quy chudn ky
thuét quéc gia QCVN 08: 2015/BTNMT va QCVN 01:2009/BYT.

3. KET QUA

3.1. Nghién ciru vé vat liéu loc da ndng ODM-2F

3.1.1.X4c dinh khéi luong cua vét liéu ODM-2F

Can 1,5 g ODM-2F khd, d8 tir tr vao &ng dong dung tich
100 ml chira dy nudc cat, dat trong cdc khd. Do lugng nudc
tran ra do ODM-2F chiém chd.

Khé&i lugng riéng clia ODM-2F dugc tinh theo cong thirc:

_m_1,5x10°
vV 2,2x10°

Trong dé:

m: khéi lugng ODM-2F daon vi kg.

V: Thé tich nuc bi ODM - 2F ddy ra, don vi m?

Két qua thu duge khéa phl hop véi nha cung cap cong bd.[1]

3.1.2. Kha ndng hép phu ion kim loai cua ODM-2F

Ly ba binh tam giéc dung tich 100 ml cho vao mdi binh 50
ml dung dich chudn CuSO4 0,02M va 1g ODM-2F ddt [én méy
I3c, lac vdi tdc dd 150 vong/ phit. Sau cac thdi gian 0,5; 1,0;
2,0;....(gi®) f@n lugt 18y céc binh ra loc bd ODM-2F, thém chi thi
murexit va dung NH3 diéu chinh dén pH = 10. Sau d6 chuén d
vdGi EDTA 0,02M.

Nong dd CuSO4 khdng bi hdp phu dugc tinh theo cong thirc:

C _ (CV)EDTA
CuS0O4 — v
CuSo4

=681,8 kg/m?

Hiéu sut hap phu cia ODM -2F dugc tinh theo cdng thic:

mey hdp ph c-C
ZMXIOO=JXIOO
meyban dau C

H%

Trong dé:

C: Nong d6 CuSOs4 ban dau la 0,02M

Ccd: Nong d& CuS04 khi chudn dd (ndng dd con lai khdng
bi hap phu)

Xay dung dd thi hiéu suét sy hdp phu clia ODM-2F theo thdi
gian I3c. K& qua dudc hién thi trén hinh 1.

T hinh 1, ta thdy cin béng hdp phu cliia ODM-2F dat dugc
kha nhanh, sau 4 gid ODM-2F d& bdo hoa.

3.2. Khoang pH lam viéc t6i uu cia ODM-2F.

Theo [2] thanh phan héa hoc cd ban cia ODM-2F gom

SiO2: 87%, AlOs: 5,5% ... Do d6, trong moi trudng axit:

ALOz + 6H+ = 2Al+ + 3H:0

Trona moi trucng kiem:

=3
o

B &8 &8 %

82.2

hiéu suit hip thy (%)

-
i

=
(=3
r

6 F 4 6 & 70
Thoi gian (gie) !
Hinh 1: Hiéu suat hap phu cua ODM-2F

Al:Os + 20H- = 2Al0> + H20
SiO2 + 20H = Si0s* + H:0
Nhu vy Al203, mét thanh phan od 52 =
trong mdi truGng axit va mdi trudng bazg ===
2F phu thudc vao lugng nhom tan ra. Do =
lugng nhém tao thanh.
Theo pH: D& ki€ém chiing nhan xét === =
thi nghiém nhu sau: Trong 8 binh tam o
chira 100 ml nudc nhung c6 cac gia tm == = =
7; 8; 9; 10; 12. Cho vao mdi binh 2g ODM = &
t6c dd 150 vong/phit. Loc bé ODM-2F & -
loc, dun sbi va thém 10 ml 8-oxyoomes
CH>COOH 2M) dun sdi ti€p 10 phut nika, =
b&ng xanh. Rira két tua cho t6i khi kiiee = &
tan két tia bing HCl 2M thém 4 mi cume S
giot metyl da cam. Cho tU ti* dung dids ©° -
khi mat mau chi thi, thém 5 ml KBrOs
KBrOs goi la V1) thém 5 ml KI 5% B -
Buret nhé tir tlr dung dich Na:S:0s e
thé tich d3 dung (V2), khéi lugng nhée =

Sémg Al = (CVi——

TUr d6 xay dung sy’ phu thudc so ==
dudc biéu dién trén hinh 2

T hinh 2 nhan thdy: Trong &heess
giam theo pH va trong khoang 8-12 ==
con trong khoang pH: 6,5-8 lugng =
Diéu d6 cho thdy trong khoang pHt =
dang ké&. Con & ngoai khoang nay &
pH. Nén khi str dung ODM-2F lam == ’
clia nudic dau vao cdt loc trong ke
nudc ban dau khong dat khoang ==
béng axit hay bazo thich hgp vé &=

3.3. SU dung vat liéu loc &
trinh xir ly nu'éc.

3.3.1. Phén tich chét lugng mose &
danh gia chat lugng nudc suGi Ta =
nudc ngay cua dap thuy Ik =3
5992:1995.

Do pH: 7,05, bao quan va dua
tich. Va ti€én hanh phan tich thee ==

m2F Arina ~Aha cinh BhAast Hhar —ae
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Z Su' phy thudc khéi Iuvgng nhém bi hoa tan theo pH.

tich thu dugc, dugc so sanh vdi QCVN 08-MT:2015/BTNMT
J i nhan thay:

MGu hé& cic chi tiéu dauy ddp Ung vdi QCVN 08
2B15/BTNMT, riéng cic chi tidu COD, Mn, Fe va CF 13 vugt
¢ aguBng cho phép dsi vai nudc mat dung cho sinh hoat
= 1). Vi vdy, trong céc thi nghiém tiép theo chiing tai tap
= Iy céc chi tiéu 6 nhim trén Nudc sui T3 Vai dugc cho
Wr trén xudng theo cac tic dd khac nhau nhd khéa cudi
M. Khi di qua I6p vat liéu hap Phu, cic chét hitu cg, kim loai
'3 cac ion khdc bi giif lai trén cdt, nudc ra khoi cot ¢ ham
@ théng s6 tuang (ing bi giam di. Hing I8y nudc ra khoi
4 6én hanh phan tich cic thdng s8 theo TCVN tuong Ung.
W& qua phén tich dudgc bidu thi trong Bang 1.

B ﬂ b lueng | qoun mﬁgﬂs}ymwmw
e | s o
Mmoo }—_0,74 | e ]

Fe 1,25 05
N o —55_'(___750___
HNEWL_@ Loty SRS (LN Sty s
Bwe | o | s

Bimg 1: Két qua chat lugng nudc suéi Ta Vai 13y
ngay 15/4/2017,

h 5 chi tiéu, so véi QCVN 08-MT:2015/B’TNMT, chi NOs-
’ tiéu chudn cho phép nén nudc sudi Ta Vai bi & nhiém
" 2o, Fe, Mn, CI- do véy dé diing cho 3n ubng can phai xtr
% 5= trén bdng vat liéu hdp phu ODM-2F. Cic chi ti€éu NH.*
* SwiOng biéh dong theo miia vi vay chiing t3i cé quan tam
2 dung md hinh pilot d& xir Iy nuc.,
5 wdi nuc sinh hoat ngudi ta con ddc biét luu y tdi cac vi
* nhu E.coli, Coliforms nhung & day ching t6i chua dat
&ich nghién cdu vi m3u nudc tir H3 Giang khéng thé (3
& chuyén va phong thi nghiém (chi phi I6n) trong ngay
' %=y khong nghién cru kha néng loc chiing bang vat liéu
WS5¢ sau khi chay qua cot loc dugc sir dung cong nghé,
% = hodc 0s dé khir khuan.
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3.3.2. Thiét ké méi hinh thuc nghiém

DE tién hanh thi nghiém, chiing t6i xay dung md hinh cét loc
st dung vét liéu loc da nang ODM-2F dugc xdy dung & hinh 3
(dudng kinh d = 3cm, chigu cao cdt loc: 50cm, trong dé chidu
cao khéi vét liéu ioc ODM-2F: 35cm).

©

Hinh 3: Mé hinh cét loc sir dung vt liéu loc ODM-2F,

Trong dé:

1. Vét liéu loc ODM-2F,

2. Cat vang dung lam trong nudc.,

3. P4 cudi dung trong vling thu nudc.

Nudc sudi Ta Vai lay vé dudgc cho chay qua cdt loc (Hinh 3)
theo céc téc dd khac nhau. M3 téc dé chay dudc coi 13 mée
mau va tién hanh cic chi tidu: COD, Mn, Fe, CI;, NOs, Theo c2-
TCVN tudng (ing, hiéu suit hap phu cla céc chi tigu dugc tinh
theo céng thirc:

HY% = kh6i~l'uqng ché’tﬂ bi hip E)hu
khéi lugng chit ban diu

X 100

Co—C
= X 100

Trong dé:

C0: La ham lugng nudc dau vao c6t loc

C: Ham lugng nudc dau ra cot loc

Cac két qua xac dinh dugc bidu didn trong Bang 2:

Tir Bang 2, ta thdy vat liéu ODM-2F c6 kha nang hap phu
cac kim loai néng va cac chat hitu cd. Chét lugng nudic chay
qua cot loc, phuy thudc vao téc do chay, thdi gian tiép xic gz
ODM-2F va nudc trong c6t loc, do d6 chiing t6i thiét k& mé hink
loc ban cdng nghiép dugc thé hién trong Hinh 4: d = 25em, &
= 150 cm, chiéu cao I6p ODM-2F: 95cm. Nudc sudi I8y vé duoc
d6 day vao bé chira. Nh& bom, bom nuéc 1én cét xir Iy. Nugc
chay tlr trén xudng nhg thiy lyc. Khi qua I6p vét liéu tap chat
bj ODM-2F hap phu va giir lai trén cot. Hirng nudc ra khoi oot
va phan tich cic théng s giéng nhu khi phan tich nudc dau
vao, dur vao két qua phan tich nudc dau Vao va nubc ra khéi cit.
ta sé tinh dudc hiéu suat trao daj hép phy cta cdt loc. K&t qua
thifc nghiém dugc biéu thi trong bang 4:

DE kiém chitng mé hinh ct loc va kha nang loc ctia ODM-
2F khi tdng Idp vét loc, ching t6i I8y nudc sudi T3 Vai dat 2
(15/6/2017). Tién hanh phan tich nudc sudi (nudc dau vao) va
cho chay qua cot loc véi cic van téc khac nhau va phan tich
nudc loc theo cac TCVN tuong UNag. Cac k&t aui tHhire nrakiZes
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Béang 2: Ham luong nudc dau ra va hiéu suat hap phu cia ODM-2F.

Y, Ham lugng chat
M3u s6 T"‘(‘I’%hay - cop Mn | Fe o
mg/l | H% | mg/l | H% | mg/l | H% | mg/ | H%
M1 0,64 141 | 598 | 003 | 959 | 016 | 87,2 | 245 | 440
M2 3,10 242 | 31,0 | 052 | 297 | 064 | 51,2 | 324 | 385
M3 | 354 247 | 296 | 056 | 243 | 086 | 488 | 329 | 375

Tir Bang 3 so vdi QCVN 08-MT:2015/BTNMT = ==
Mn I6n han ham lugng t8i da con cac chi tiéu ke "
QCVN. Nhung nudc duc hon nudc 18y dot 1 vi hai &=
d cac mua mua va mua khé.

TUr Bang 4 cho thdy néu str dung téc dd chay =
I/gig. Céc chi tiéu déu nhé han QCVN 08-MT:2015 =

Bang 3: Ham lugng nu'dc sudi Ta Vai &2

(15/6/2017)
| o1 | Chitiéu | Kétqua phan tich QOVNIE-
phan tich (mg/1) MT:2015/57n
| cop 28,1 10
2 Mn 0,16 o
3 Fe 0,13 05
4 cr 131,8 - 250
5 NOs | 0,15 2
Hinh 4: Mé hinh cét loc dang pilot si’ dung vit liéu | 6 NH4* 0,16 03
ODM-2F S 3
Bang 4: Ham lugng nudc loc va hiéu suat hap phu cua vat liéu ODM-2F
_Méu; TEC* [ COD ~Mn Fe cr  NOs —
(/gio) | mg/l | H% | mg/l | H% | mg/l | H% mg/l | H% | mg/l | H% | mgh
1 75 - 100 | 004 | 750 | 002 | 846 | 31,8 | 755 | 0,03 | 80,0 3
240 | 3,13 | 887 | 007 | 563 | 003 | 769 | 420 | 681 | 0,05 | 667 -

2
3 | 516 | 937 | 667 | 0,10 | 375 | 004 692 | 51,0 | 61,3 | 0,07 | 533 -
B 738 | 156 445 | 012 | 250 | 0,06 | 538 | 63,7 | 51,7 | 0,105 | 300 | -
|5 9% | 21,9 | 221 | 016 | 00 | 009 | 308 | 902 | 316 | 0,12 | 200 | 0,06

*TDC: Téc db loc

4. KET LUAN chét lugng nudc mat (Cot Al). TI quy mé pilot 0 T
thanh quy md I6n hon d€ dap (g yéu cau ngudn
sach lam ngu6n cung c&p nudc cho cac don vi bo ddi
noi ving nui cao cda td qudc.

ODM-2F c6 kha ndng h&p phu tét cac chét hitu co va cac ion
kim loai ndng trong nudc sudi ta vai. Tuy theo ti 1€ dudng kinh
va chiéu cao cft loc (chiéu cao I8p vt liéu ODM-2F) ma c6 thé
Xt ly nude sudi Ta Vai ddm bao quy chudn k§ thuat Quéc gia va

LOT CAM ON
Bai bdo dugc hoan thanh du6i sy’ hé trg kinh phi vé phuong tién cia dé tai du dn: "Khoa hoc va céng nghé phuc v
trién bén viing viing Tay Bic”
M3 sG: KHCN-TB .
TAI LIEU THAM KHAO

1. Vat liéu xtr ly nudc: théng s6 ki thudt va hudng dan st dung (https://locphen.vn/hat-odm-2f.html)

2. TCVN COD SMEWW 5220C 2012
TCVN 6177:1996 Chat lugng nudc-Xac dinh sét béng phuong phap tric phd diing thudc thir 1.10-Phenantrolin
TCVN 6002:1995 Chét lugng nudc-Xac dinh Mangan-Phucong phép trc quang diing Fomaldoxim
TCVN 6194:1996 Chat lugng nudc-Xac dinh Clorua-Chudn dd Bac Nirat vdi chi thi Cromat (Phuong phap Mo)
TCVN TCVN 6180:1996 Chét lugng nudc-Xac dinh Nitrat-Phuong phap tric phd diing Axit Sunfosalixylic
TCVN 5988:1995 Chét lugng nudc-Xac dinh Amoni-Phudng phap chung cat va chudn dd

3. QCVN 08-MT:2015/BTNMT: Quy chun k¥ thuat qudc gia vé chat ludna nudc mat (Cot A1),






