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SUMMARY

ADSORPTIVE REMOVAL OF Ph(II), Zn(IT), Cu(IT)
IN THE WASTEWATER FROM A FLOTATION
MINERAL FACTORIE IN CHO DON DISTRICT,

BAC KAN PROVINCE BY USING MODIFIED LATERITE

This paper focus on adsorptive removal of Pb(Il), Zn(ll), Cu(ll) in the wastewater
from a flotation mineral factorie in Cho Don district, Bac Kan province by modified
laterite. The results showed that the real of adsorption capacity for each metal ion

was found as 4.35 mg/g (Pb(l)); 3.89 mg/g (Zn(ll))

and 3.37 mg/g (Cu(ll)),

respectively. The solution of 0.0IM EDTA was used for elution. The coefficent of
enrichment was 20. It could be absolutely seperated Pb(Il), Cu(ll), Zn(Il) with the
concentration was 0,66 mg/L for Pb(ll); 1,61 mg/L for Zn(Il) and 0,93 mg/L for Cu(Il)
in 1.5 litre of the wastewater from that flotation mineral factorie with 2.0 gram of
modified laterite material mass. Concentration of Pb(Il), Zn(Il), Cu(Il) in wastewater

sample was analyzed by using F - AAS.

1. MO PAU

Tach cac ion kim loai ndng trong cac
ngudn nudc nodi riéng, trong cac do6i
twong moi trudng noéi chung 1a van dé
quan trong hién nay bdi sy c6 madt cua
cac ion kim loai ning trong cac ngudn
nudce la mot trong nhiing nguyén nhan
gdy anh huong xiu dén stc khoé con

132

nguoi. Vi 1§ d6, co rat nhiéu cong trinh
khoa hoc nghién clru vi¢c tach loai céc
jon kim loai dé bao vé nguén nudc
trude su 6 nhiém cua tic nhan nay [2, 4
-6]. Trong sb cac phuong phap st dung
dé tach loai céc ion kim loai thi h?ip phu
van 1a mot trong nhitng phuong phéap
phd bién nhit. Trong bai bio trudc



ching toi da trinh bay két qua phan tich
ham luong Pb(Il), Zn(I), Cu(Il) trong
nuéc thai cia mdt sd xudng tuyén
khoang ¢ huyén Cho Pon, tinh Bic Kan
[3]. Bai bao nay trinh bay két qua vé
kha nang tach loai cac ion Pb(ID),
Zn(II), Cu(Il) trong mau nudc thai da
nghién ctru bang vat liéu hip phu da
ong bién tinh két hop véi phép do
quang phd hap thu nguyén tir ngon lira.
2. THUC NGHIEM
2.1. Héa chat

- Dung dich axit:
CH;COONH4 (Merck).
- Cac dung dich chuan néng do
1000ppm  (Merck): Pb(Il), Zn(II),
Cu(II).

Céac hoa chat chu yéu co do tinh khiét
PA. Céac dung dich hoa chat déu duge
pha ché bing nuéc cat 2 lan.

2.2. Thiét bi

May quang phd hip thu nguyén tir
ContrAA Analytik Jena (Pirc); may cat
nuédc hai 1An Aquatron A4000D Bibby
(Anh); may do pH 2 sb Presisa 900
(Thuy Si); can dién tir sb 4 presicsa XT
120A (Thuy SD); tu lanh, bép dién, ti
sdy, ti hut am, .

3.KET QUA VA THAO LUAN
3.1. LAy miu va bao quan miu
Chang t6i tién hanh nghién ctu kha
nang tach loai cac ion Pb(Il), Zn(II),
Cu(II) trong mau nude thai NT - 2 (Mau
nudce thai ldy tai hd ling xuong tuyén
khodng cua Cong ty TNHH Khai
khoang Bic Kan) liy dot 3 (tir ngay
04/01/2014 dén ngay 05/01/2014). Vi
tri 14y mau nuéc thai va dic diém ban
dau ciia miu nudc thai duge thé hién
trong nghién cuu trudce [3].

Lay mau: Phuong phap 1y mau dugc
thuc hi¢én dung theo TCVN 5994:1995
(Hudng dan ldy mdu & ao hé tw nhién
va nhdn tgo).

Bao quan mau: Miu nude sau khi 14y,
duoc bao quan va xu ly dang theo
TCVN 6663-3:2008 (Hiwong dan bdo

HNO;; mudi

qudn va xir Iy mdu). Cac mau nude thai
sau khi duoc xtr Iy va bao quan cin thin
duogc van chuyén vé phong thi nghiém.
3.2. Thuc nghiém do pho va tinh toan
két qua
Nf)ng do cua chi, kém, ddng trong céac
mau duoc xac dinh bang phep do F-
AAS trén may quang phd hap thu
nguyén tir ContrAA 300 theo diéu kién
trong nghién ctu trudce [3].
Trudc khi nghién ctru kha nang tach loai
cac ion Pb(Il), Zn(I), Cu(Il) trong mau
nudc thai, chung to61 nghién ctru kha nang
hip phu dong thoi cic cac ion Pb(II),
Zn(I), Cu(I) trong mau gid cta da ong
bién tinh theo phwong phép dong. Qua
trinh bién tinh d4 ong thanh vét liéu hip
phu dugc trinh bay trong [2].
3.2.1. Khado sat kha nang tach logi ion
Pb(1l), Zn(1l), Cu(ll) cua da ong bién
tinh theo phwong phdp hép phu dong
Cho dung dich hdn hop gom 3 ion
Pb(Il), Zn(Il), Cu(I) c6 nong dd 50
mg/L chay qua cot hdp phu chira 5
gam vat li¢u. Piéu chinh tdc do dong
2,0 mL/phut. Dung dich sau khi chay
qua cOt duoc ldy lién tuc theo ting
phan doan thé tich. Xac dinh néng do
truc va sau khi hidp phu cua ion
Pb(Il), Zn(1I), Cu(Il) trong dung dich
trong tng bang phuong phap F-AAS.
Két qua nghién ctu duoc trinh bay
trong bang 1 va hinh 1.

Bdang 1. Nong do ion Pb(Il), Zn(I),

Cu(Il) sau méi phan doan thé tich

Sé V(mL) | Nong d¢ ion kim loai xac
le dung | dinh dugc (ndng dj thoit)
;n dich | sau mai lan cho 100mL qua
dcur? qua clt
dichg ¢dt | Pb(ID) | Zn(I) | Cu(Il)
ua | tinh (Co= (Co= (Co=
T | tlin | 5000 | 50,00 | 50,00
: 1 mg/L) | mg/L) | mg/L)
1 100 0,00 0,00 0,00
2 200 1,48 6,44 9,44
3 300 7,78 11,70 17,97
4 400 17,21 25,91 28,94

133




=

5 500 30,90 34,41 39,99
6 600 39,92 39,94 45,90
7 700 45,16 45,49 47,73
8 800 47,29 48,40 48,46
9 900 48,75 48,73 48,68
10 1000 48,84 48,90 49,01
11 1100 48,99 49,09 49,01
12 1200 49,00 49,10 49,10
13 1300 49,10 49,10 49,12
14 1400 49,10 49,12 49,13
15 1500 49,10 49,12 49,13
Tong luong ion
kim loai bi hap
phu trén cot 21,74 19,45 16,84
(mg)
Dung luong hap
phu (mg/e) 4,35 3,89 3,37
Dung luong hap
phu (mmol/g) 0,021 0,059 0,053
Dung luong hép
phu tong ca 03 0,133 (mmol/g)
nguyén to
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Hinh 1. Hap phu déng thoi Pb(II),
Zn(1l), Cu(ll)
trén cét bang dd ong bién tinh

Két qua cho thiy, vatl liéu da ong bién
tinh c6 kha ning hip phu dong thoi cac
ion Pb(Il), Zn(Il), Cu(Il) trén cot la
twong d6i tot. Nong do cac ion sau khi
chay qua cot bang 0 ¢ phan doan dau
tién (100 mL), sau d6 ting dan va gin
nhu khong d6i & cac phan doan 12 dén
15 d6i véi ca 03 ion.

Dung luwong hdp phu chi ra & bang 1 1a
dung lwong hip phu dong biéu kién. Dé
xac dinh chinh xac dung lwgng hap phu
ion Pb(II), Zn(II), Cu(Il) thuc khi chay
dong can phai giai hip cac ion kim loai
bang mdt pha dong thich hop.
3.2.2. Khdo sdt khd ndng gidi hép cdc
ion Pb(Il), Zn(1l), Cu(Il)
Qua trinh giai hip cac ion kim loai
nhiam xem xét kha niang thu hdi ion kim
loai, ddnh gid kha nang tai st dung vat
liéu va xac dinh hé s lam giau cac ion
kim loai. Tién hanh giai hip cac ion
Pb(1l), Zn(II), Cu(1I)
bang dung dich EDTA 0,01M, chung
t6i thu duogc cac két qua trong bang 2, 3
va hinh 2.

Bang 2. Ham lwong ion Pb(1l), Zn(Il),

Cu(Il) sau méi phdn doan gidi hap

Ham lwgng ion kim loai
Phén xdc dinh dugc sau moi
STT doan lan cho 25mL EDTA
the tich 0,01M qua cot
V(ml) Pb(Il) | Zn({I) | Cu(Il)
(mg) | (mg) | (mg)
1 0 0,00 0,00 0,00
2 25 19,99 17,90 | 15,17
3 50 1,64 1,48 1,58
4 75 0,09 0,05 0,08
5 100 0,01 0,00 0,01
Tong lugng kim
loai thod ra (mg) 21,73 | 19,45 | 16,83
Dung luong hap
phu thuc (mg/g) 4,35 3,89 3,36

Bang 3. Hiéu sudt gidi hdp theo phdn
doan

Phén Hiéu suit %
doan
the tich
Pb(1I Zn(11 Cu(Il
Vnly | PPAD | Znap | cuan
25 91,97 92,05 90,05
50 99,53 99,68 99,43
75 99,95 99,95 99,91
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Hinh 2. D6 thi gidi hdp cdc ion Pb(II),
Zn(Il), Cu(Il)

Khéilweng kim loai thu dwgc
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Két qua nghién ctru cho thiy, dung dich
EDTA 0,0IM co thé dung dé giai hap
tt cac ion kim loai hdp phu trén d4 ong
bién tinh. Qua 3 phan doan tng véi thé
tich 75 mL dung dich EDTA 0,01M, c6
thé giai hip hoan toan (hiéu sudt dat
trén 99,9%) cac ion kim loai irng v&i h¢
s6 lam giau 1 20. Pidu ndy co ¥ nghia
rat 16n vi trong thuc té, néng do cua cac
ion kim loai thuong nho, viéc lam giau
chung chinh 13 qué trinh chuan bi mau
trong phan tich, qua d6 c6 thé dé& dang
xac dinh duoc ndng do cia ching bang
mdt phuong phap phan tich phu hop
[1].

Dung luong hip phu dong thuc té cua cac
ion Pb(II), Zn(Il), Cu(Il) trén d4 ong bién
tinh duoc thong ké trong bang 4.

Bdng 4. Dung lwong hdp phu déng thuc
cua ion Pb(ll), Zn(Il), Cu(Il)

nudc thai.

3.2.3. Khado sat kha nang tach logi va
thu héi cdc ion Pb(I), Zn(Il), Cu(Il)
trong mdu nwéc théi ciia dd ong bién
tinh

Cho 15 lit mede thdi chay qua cot hdp
phu chira 2,0 gam vat liéu. Piéu chinh
toc dé dong 2,0mL/phit. Xac dinh nong
do cac ion Pb(ll), Zn(ll), Cu(ll) trong
nuwoc thai sau khi chay qua cot o tung
phdn doan thé tich (500mL). Két qua
nghién cwru dwoc trinh bay trong bang 5
va hinh 3.

Bdng 5. Nong dj ion Pb(Il), Zn(1l),
Cu(1l) trong nuoc thai sau moi phan
doan thé tich

Ion kim loai
Pb(I)| Zn(II) | Cu(Il)

Dung lwon
hap phu
Dung luong hap phu 435 | 3,89 3,36
(mg/g)
Dung lugng hap phu 0,021 | 0,059 | 0,053
(mmol/g)
Dung luong hap phu
e i 0 omatn th 0,133 (mmol/g)

Dung luong hip phu dong cac ion Pb(II),
Zn(Il), Cu(Il) trén vat liéu da ong bién
tinh kha cao. Nhu vay c6 thé str dung vat
litu da ong bién tinh dé tach loai ion
Pb(II), Zn(II), Cu(II) c6 trong cic ngudn

) Nong dé ion kim loai xdc
S6 | V(mL) . dinh dwoc
lan dung _(nong d) thoat) sau
cho dich moi lan cho 500mL nudéc
dung qua thaii qua cot
dich cot Pb(I) | Zn(I) | Cu(l)
qua | tinh tir (Co= (Co= (Co=
cot lan 1 0,66 1,61 0,93
mg/L) mg/L) | mg/L)
1 500 0,00 0,00 0,00
2 1.000 0,00 0,00 0,00
3 1.500 0,00 0,00 0,00
4 2.000 0,00 0,32 0,00
5 2.500 0,00 0,40 0,00
6 3.000 0,00 0,48 0,00
7 3.500 0,00 0,70 0,00
8 4.000 0,00 0,83 0,00
9 4.500 0,00 1,01 0,00
10 5.000 0,00 1,11 0,31
11 5.500 0,00 1,22 0,43
12 6.000 0,00 1,30 0,56
13 6.500 0,00 1,36 0,71
14 7.000 0,00 1,42 0,74
15 7.500 0,00 1,46 0,77
16 8.000 0,36 1,49 0,77
17 8.500 0,42 1,52 0,79
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18 9.000 0,45 1,52 0,81
19 9.500 0,49 1,52 0,81
20 10.000 0,49 1,54 0,81
21 10.500 0,51 1,56 0,82
22 11.000 0,52 1,55 0,82
23 11.500 0,54 1,56 0,84
24 12.000 0,55 1,56 0,85
25 12.500 0,57 1,56 0,87
26 13.000 0,58 1,56 0,87
27 13.500 0,61 1,57 0,88
28 14.000 0,62 1,58 0,87
29 14.500 0,62 1,58 0,87
30 15.000 0,62 1,58 0,87
Tong lugng ion
kim loai bi hap
phu trén  cot 5,97 6,87 5,99
(mg)
Dung  lugng
hép phu (mg/g) 2,98 3,43 2,99
18
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Hinh 3. Tach logi Pb(1l), Zn(1l), Cu(1l)
trong mau nuoc thai

Két qua nghién ctru cho thiy da ong
bién tinh co thé tach loai twong ddi tot
cac ion Pb(Il), Zn(Il) va Cu(ll) trong
mau nudc thai. Nong do ion Pb(II) trong
mAu nude thai bang 0 sau 15 phan doan
dau tuwong tng véi 7,5 lit; ndong do ion
Zn(I) bang 0 sau 3 phan doan dau
twong tng v&i 1,5 lit; ndong do ion
Cu(Il) bang 0 sau 9 phan doan dau
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tuong ung voi 4,5 lit. Viéc st dung 75
mL dung dich EDTA 0,01M cling giai
hép triét dé cac ion v&i hiéu suat dat
trén 99,9%, hé sé lam giau 1én td1 200
lan. Cac két qua thuc nghiém cho thiy,
c6 thé tng dung vat lidu da ong bién
tinh trong thuc tién dé tach loai cac ion
Pb(Il), Zn(II) va Cu(Il) c6 trong cac
ngudn nude, gop phan biao vé ngudn
nudc.

4. KET LUAN

ba khao sat kha nang tach loai va thu
héi ion Pb(II), Zn(I) va Cu(ll) cua vat
liéu da ong bién tinh theo phuong phap
hap phu dong. Dung lugng hap phu cia
cac ion Pb(Il), Zn(II) va Cu(Il) lan luot
la 4,35 mg/g; 3,89 mg/g va 3,37 mg/g.
C6 thé giai hap trén 99,9% lugng ion
kim loai bang 75 mL dung dich EDTA
0,01M voi hé sb lam giau 1a 20 1an. Voi
2,0g vat liéu da ong bién tinh c6 thé
tach loai hoan toan dong thoi cac ion
Pb(II), Zn(1I) va Cu(II) v&i ndng do ban
dau lan luot 1a: 0,66 mg/L; 1,61 mg/L
va 0,93 mg/L trong 1,5 lit nudc thai ctua
Cong ty TNHH Khai khoang Béc Kan.
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