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Tém tit: Nghién ctru nay dugc thyc hién nhim danh gia kha nang hap phu kim loai ning va As
trong mdi trudng nudc cua laterit d4 ong khu vuc huyén Tam Duong, tinh Vinh Phic & cdc nong
d6 ban du khac nhau (2,5; 5; 10; 20; 50 mg/l). Két qua ctia nghién ctru nay cho thiy dung lugng
va hiéu suit hip phu kim loai béi laterit Tam Dwong theo thir ty Zn>Cd>Mn >As >Pb. Dung
luong hép phu Pb, As, Cd, Zn, va Mn cao nhét cua laterit Tam Duong lan luot 1a 1553, 756, 397,
281 va 143 mg/kg va hiéu sut hip phu cao nhat 1an luot 12 94, 76, 70, 56 va 37%. Két qua nghién
ctru ciing cho thdy lwong kim loai giam di trong dung dich 16n hon luong kim loai hap phu trong
laterit Tam Duong. Qué trinh hap phu va két tia kim loai ddng thoi xay ra trong thi nghiém, trong
d6 Pb ¢ ti 18 két tiia nhidu nhit (52 — 67%), Zn va Cd ¢6 ti 18 hdp phu nhiéu nhét (80 — 95%) so
v6i tong lugng kim loai giam di trong thi nghiém.

Tuwr khoa: Asen, kim loai ndng, laterit da ong, Tam Duong.

1. Mé dau

O nhiém mdi truong trong khai thic va ché
bién khodng san dang 1a van dé dugc cdc nha
khoa hoc quan tdm nghién ctru hién nay, dac
biét 12 6 nhiém moi trudng nude boi kim loai
nang. Cdc kim logi nang (Mn, Cu, Pb, Cd...) va
As c¢6 trong nguon nuée 1am anh huéng dén
moi truong song cua sinh vat, khi xam nhap vao
co thé déu giy tic dong tidu cuc dén sirc khoe
con nguoi [1].

Hién nay dd c6 nhiéu cong trinh va dy 4n
nghién ciru sir dung cic phuong phap dé xir 1y
céc ion kim loai ning nhu phuong phép hip
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phu [2], phuong phép trao doi ion [3] phwong
phdp sinh hoc [4]... Trong d6 phuong phép hap
phu 12 mot trong nhitng phuong phdp phd bién
v6i hiéu qua xir 1y cao va tiét kiém chi phi. Mot
sO vat liéu da dugc nghién ctru va sir dung trén
thé gidi va & Viét Nam nhu zeolit [5], kaolinit
[6], bentonit [7] va bun do [8].

Laterit 12 san pham cudi clng trong qué
trinh phong héa héa hoc ¢ ving nhiét déi 4m
vo1 su tich tu nhiéu oxit va hydroxit Fe va Al
(va mot ph?ln Mn, Ti). Laterit c6 bé mat xép va
rong dan téi tong dién tich bé mat 16n (200-
3000m*/g). Do d6 laterit c6 thé hap phu mot s6
ion hoa hoc gay 6 nhiém nudc. O Viét Nam,
laterit phan b rong khap vung dat trung du doi
ndi tir Bic vao Nam phd bién & Ha Noi, Vinh
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Phiic, Tay Nguyén. Viéc sit dung nguyén li€u
c6 gid thanh thip, ngudn gbc tu nhién, than
thién véi méi truong, phit hop véi didu kién &
Viét Nam nhu laterit dang dugc cic nha khoa
hoc quan tam hién nay.

Hién nay, laterit da ong tai khu vyc huyén
Thach Thét, thanh phd Ha Noi da duoc mot s6
nha khoa hoc nghién ctru va danh gid kha nang
hap phu [9]. Mot s két qua nghién ciru cho
thay laterit khu vuc nay c6 kha niang xir 1y kim
loai ndng nhu Pb, Zn, Ni, Mn, Cu, Co, Cd trong
mdi truong nude [10]. Tran Hong Coén va
Nguyén Phuong Théo [11] di nghién ctru hoat
héa laterit bién tinh nhiét lam vat liéu hip phu
As trong nudc sinh hoat. Qua cic thi nghiém
hap phy, hi¢u suat xtr Iy dat hiéu qua cao véi
As(III) trén 70% va As(V) trén 80%. Nguyen
Thi Hing Nga [12] da chi ra kha ning hap phu
As trong nudc cta san pham laterit ty nhién thu
thdp ¢ xa Binh Yén, huyén Thach That dat hiéu
qud trén 90%. Bén canh viéc st dung lam vat
liéu hép phu, laterit 4 ong dang duoc khai thic
rong rai phuc vu cho muc dich xdy dyng lam
giam ngudn cung cép laterit d4 ong... Do dé,
can ddnh gid kha ning hip phu cua laterit da
ong tai cdc khu vuc khdc 1am ngudn nguyén
liéu khoang xir 1y 6 nhiém trong tuong lai.
Nghién cttu nay dugc thuc hién nhim muc dich
danh gi4 kha nang hap phu kim loai ning trong
mdi truong nudce cua laterit khu vuc huyén Tam
Duong phuc vu tng dung trong xir Iy 6 nhiém
mdi trudng nudce.

2. Pbi twong va phwong phap nghién ciu
2.1. Khao sdt thuec dia va lcfy mau

Mau laterit dugc thu thap tai ddi Thanh
Véan, huyén Tam Duong, tinh Vinh Phic
(Laterit Tam Duong - LTD). Mau sau khi iy
dugc van chuyén dén phong thi nghiém dem
phoi kho biang miy NIIVE OVER KD200 &
nhiét do 80-105°C, sau d6 nghién nho thanh hat
min boi mdy nghién MRC Laboratory
Equipment Manufac Urer tai Khoa Dia Chat,
Trudong Pai hoc Khoa hoc Tu nhién.

2.2. Thi nghiém hdp phu

Cén 2g mdi vat liéu cho vao céc lo sach c¢6
dung tich 100ml chtra cdc dung dich kim loai
(Pb, As, Zn, Mn, va Cd) véi céc nong do khéc
nhau 2,5; 5; 10; 20 va 50mg/l. HNO; va NaOH
dugc st dung dé diéu chinh pH trong dung dich
thi nghiém (pH = 5,5). Mau sau khi dugc lic
voi toe do 120 vong/phit trong 24h thi loc dung
dich miu qua mang loc ¢& 0,45 pm dé loc iy
dung dich. Céc thi nghiém déu duoc lap lai dé
dam bdo dg tin cay.

2.2. Phuong phdp xir Iy va phan tich mau

Thanh phin khodng vit miu laterit Tam
Duong dugc xdc dinh bang phwong phap nhiéu
xa tia Ronghen (XRD - Siemens D5000) tai
Truong Pai hoc Khoa hoc Ty nhién. Pién tich
bé mit duoc xdc dinh bang thiét bi Miitek PCD-
05. Mau laterit Tam Duong duoc xir Iy bang hd
hop axit voi ti 1&: HF: HNO;: HCI = 2:2:4. Ham
lugng kim loai niing trong miu nudc va laterit
dugc xdc dinh bing phuong phdp quang phd
hap thu nguyén ti (AAS 280FS, VGA77,
Agilent) tai Truong Pai hoc Khoa hoc Ty
nhién, Pai hoc Quéc gia Ha Noi.

2.4. Dung lwong va hiéu sudt hap phu
Dung lugng hip phu cua vt lidu theo cong
thirc nhu sau:
(Co- Ce|V
L s
qe= m
Hiéu suét hdp phu cia vat lidu véi kim loai

nang theo cong thirc:

Hdp phu (%) = &= ng]OO%

Trong do: qe: dung luong hap phu cia vt
liéu (mg/kg); C,: nong do kim loai ban dau
(mg/1); Ce: néng d6 kim loai con lai trong dung
dich thi nghiém (mg/l); m: khéi Iuong vat liéu
(); V: thé tich dung dich (ml).
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Bang 1. Thanh phin khoéng vit cia laterit
Tam Duong

Khodng vat Laterit Tam Duong

Thach anh 39%
Kaolinit 36%
Illit 2%
Gotit 15%
Hematit 7%
Magnetit 1%

3. Két qua va thao luan
3.1. Tinh chdt ciia laterit Tam Duong

Thanh phin cdc khodng vat déng vai tro
chinh trong hap phu kim loai (gotit, kaolinit,
hematit) cua laterit Tam Duong chiém hon 50%
(Bang 1). Dién tich bé mat cua laterit Tam
Duong (52 mmol,, Kg'). Ham lugng Mn, Pb,
Zn, As va Cd trong laterit Tam Duong trudce khi
tién hanh thi nghiém hap phu tuong ung 1a 595,
163, 155,92 va 51 mg/kg.

3.2. Kha nang hdp phu kim logi ndng trong
nuoc cua laterit Tam Duong

Két qua nghién ctru cho thdy dung lugng
hap phu tang 1én khi ham lugng kim loai trong
dung dich ban dau ting 1én (Hinh 1). Tuy nhién,
gid tri dung lugng hiap phu cén bang
(equibrium) van chua dat duoc voi mic ham
lugng kim loai trong dung dich ban dau (2,5 -
50 mg/1). Dung lugng hip phu cao nhat ctia Pb,
As, Cd, Zn va Mn trong thi nghiém lan Iuot 1a
1554, 756, 397, 281, 172 mg/kg dat dugc tai
mirc ham Iuong kim loai trong nuéc ban dau 1a
50 mg/l (Hinh 1). Hiéu suat hip phu cao nhit
cua Pb, As, Cd, Zn va Mn lan Iuot 1a 94, 76, 70,
56, 37% dat duoc tai mirc ham luong ban dau
trong nudc 1a 2,5 mg/l ddi vai Pb, Cd, Zn, Mn
va 5 mg/l d6i v6i As. Kha ning hip phu kim
loai cua laterit Tam Duong giam dan theo thir
tu: Pb>As>Cd>Zn>Mn. Diéu nay c6 thé do ban
kinh cac cation kim loai anh hudng dén dién
tich céc cation, ban kinh cang 16n cang thé hién

dién tich du’gng 16n, ban kinh cac cation kim
loai giam dan theo tht tu Pb (12A% > Cd
(0,97A°% > Zn (0,74A"% > Mn (0,67A°) [13].
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Hinh 1. Dung lugng va hiéu suat hap phu Pb, As,
Cd, Zn, Mn cua laterit Tam Duong.
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Gotit 1a khodng vat ¢6 kha nang hap phu As
do céu tric khodng vat tao bé mat mang dién
tich duong. Ngoai ra gotit c6 thé lién két cb
dinh Pb va As theo co ché:

As: Fe - OH + AsO,” + H'

= Fe — OAsO;” + H,0 [12]

Pb: FeOH,"¢> FeOH + H*
FeOH ¢ FeO + H*
FeO + Pb><> FeOPb* [14].

Két hop viéc tinh todn va vé biéu do hip
phu ding nhiét Langmuir va Freundlich cho
thdy hip phu Pb, As, Cd va Zn cua laterit Tam
Duong c6 dang hap phu kiéu C (Freundlich
isothern) voi hé sd tuong quan R lan luot 1a
0,93; 0,89; 0,97 va 0,99. Vi dang hap phu nay,
hap phu Pb, As, Cd va Zn ¢6 su két hop ciia hap
phu bé mit va tao mot phan két tia trong dung
dich. Kha ning hép phu Mn cua laterit Tam
Duong lai tudn theo dang hdp phu kiéu L
(Langmuir isothern) véi hé s twong quan R 1a
0,99, do d6 hiéu suat hip phu cua vat liéu cao
khi ndng d6 cua chét bi hap phu thip, va dung
luong hap phu giam dan khi ndng do chit bi
hép phu ting.

Ham lugng kim loai tdng lén trong laterit
Tam Duong sau thi nghiém ti 18 thuan véi ndng
dd kim loai trong dung dich ban dau (Bang 2).
Ham lugng Pb, As, Cd, Zn va Mn tang lén
trong vat liéu véi thi nghiém & cac n6ng do ban
dau khic nhau twong tng dao dong trong
khoang 49 — 508, 39 — 465, 81 — 318, 65 — 259
va 39 — 129 mg/kg. Két qua nghién ciru cho
thdy lugng kim loai giam di trong dung dich thi
nghiém 16n hon ham lugng kim loai hap phu
trong laterit Tam Duong. Ti I¢ gitta Iugng kim
loai hép phu trong vat liéu va luong kim loai
giam di trong nudc dao dong trong khoang: 33-
48% (Pb), 34-61% (As), 80-95% (Cd), 87-93%
(Zn), 75-85% (Mn). Két qua nay cho thiy ngoai
qué trinh h?ip phu vao vat li¢u, kim loai con bi
két tia trong dung dich, trong d6 Pb 1a kim loai
bi két tiia trong dung dich nhiéu nhét, Cd va Zn
hap phu vio laterit Tam Dwong nhiéu nhat.

O mirc ham lugng kim loai trong dung dich
thi nghiém ban dau 12 10 mg/l, laterit d4 ong Ia
mot loai vat liéu cé kha nang h?ip phu cao dbi
voi Pb (94%), As (76%), Cd (70%) va trung
binh dbi véi Zn (56%) va Mn (37%). So sdnh
hi¢u sudt hép phu gita vat li¢u laterit Tam
Duong véi mét ) loai vat li¢u khic & clung
ndng do kim loai ban dau 1a 10mg/l cho thiy vat
lidu c6 kha ning hap phu kim loai t6t (Bang 3).

Béng 2. Ham lugng kim loai trong laterit Tam
Duong sau thi nghiém hap phu (mg/kg)

Ham luong Ham luong kim loai trong laterit
kim loai (mg/kg)

trong dung

dich (mg/L) Mn Zn Cd Pb As
2.5 634 220 132 212 131
5.0 674 246 145 269 169
10 697 285 206 327 164
20 735 321 256 413 307
50 874 414 369 671 557

Bang 3. So sdnh kha nang hip phu laterit Tam
Duong va moét s6 vat liéu khac

Hiéu Dung h
Kim JURTN sudt cao luong cao Ng}l on
. Vat liéu £ % trich
loai nhat nhat din
(%) (mg/kg)
Laterit 94 1554
(LTD)
Pb Laterit 72,35 657,45 [9]
(OBY)
Bentonit 88,57 [15]
Laterit 76 756
As (LTD)
Laterit 85,5 64,09 [9]
(OBY)
Laterit 70 397
(LTD)
Cd Bauxit 35,57 - [16]
Laterit 56 281
Zn (LTD)
Bauxit 27,82 - [8]
Laterit 37 143
Mn (LTD)
Bentonit 3540 - [7]

LTD: Laterit Tam Duong (Vinh Phic), OBY: Laterit
Binh Yén (Thach That, Ha Noi)



N.H.P. Théo va nnk. / Tap chi Khoa hoc PHQGHN: Cdc Khoa hoc Trdi dit va Moi trwong, Tdp 32, S6 1S (2016) 321-326 325

Laterit Tam Dwong c6 hiéu sudt va dung
luong hip phu Pb, Cd va Zn cao hon va hap
phu As kém hon laterit xa Binh Yén (Thach
That, Ha Noi) [9]. Su khic biét trong kha ndng
hap phu cdc kim loai giita laterit thu thap tai 2
khu vuc c6 thé do thanh phan khoang vat khic
nhau. Laterit khu vuc xa Binh Yén cé ham
luong gotit cao hon (44%) va kaolinit thap hon
(25%) [9].

Két qua nghién ciru cho thiy laterit Tam
Duong c6 tiém nang st dung trong xu Iy moi
truong nudc bi 6 nhiém boi kim loai nang. Két
quéa nghién ctru cho thdy can c6 nhimng nghién
ctru tiép theo nham xédc dinh dung lugng hap
phu cén bing cua laterit Tam Dwong véi ham
luong kim loai trong dung dich ban dau > 50
mg/l, diéu kién tdi wu trong hap phu kim loai
cling nhu bién tinh vat liéu & cac nhiét do va
chat két dinh khic nhau nhim ning cao kha
ning hap phu.

4. Két luan

Laterit khu vuc Tam Duwong c6 kha nang
hap phu cic kim loai v6i kha ning hdp phu theo
thir ty Pb>As>Cd>Zn>Mn. Dung lugng hap
phu cao nhét cua Pb, As, Cd, Zn va Mn trong
thi nghiém lan lugt 1a 1554, 756, 397, 281 va
172 mg/kg. Pb c6 ti 1& két tna trong dung dich
va Cd va Zn c6 ti 1¢ hap phu vao laterit Tam
Duong nhiéu nhét.
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(II) from aqueous/acidic solutions by using

Study the Environmental Pollution Treatment
Ability of Laterite
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Abstract: This study was carried out to assess the sorption capacities of Pb, Cd, Zn, Mn, and As
from water solutions by laterite from Tam Duong district (LTD), Vinh Phuc province, Vietnam at
different initial metal concentrations (2.5, 5, 10, 20, and 50 mg/1). The results showed that the sorption
capacity and removal efficiency of metals by Tam Duong laterit were in the following order: Pb> As>
Cd> Zn> Mn. The highest sorption capacities of Pb, As, Cd, Zn, and Mn were 1554, 756, 397, 281,
143 mg/kg, respectively; the highest removal efficiencies for those metals were 94, 76, 70, 56, 37%.
The amount of metals removed from water solutions were higher than those adsorbed to Tam Duong
laterit which indicated simultaneous sorption and precipitation processes in the experimental solutions.
The results of this study demonstrated that high proportion of Pb were precipitated (52 — 67%) and
high proportion of Zn and Cd (80 — 95%) was adsorbed by the laterit.

Keywords: Asen, heavy metals, laterite, Tam Duong.



