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TOM TAT

Nghién ctru da tong hop vat lidu Laterit bién tinh nhiét két hop phi nano Fe,O, trén nén Laterit da
ong tu nhién thu thap tai xa Nam Dong, tinh Pak Nong bang phuong phap nhlet va phuong phap dong
két tua hon hop dung dich cac mudi FeSO, va FeCl,. Vat liéu sau khi tong hop duoc xac dinh cau tric
dac trung, két qua chup SEM cho thay bé mat cua Vat liu khong c6 sy dong nhat vé hinh dang, c6 nhiéu
khe rong véi kich thudc khac nhau tao ra cac vi mao quan hap phy; dién tich bé mat riéng ctia vat ligu &
kich thude ¢& hat <0,25mm la 30,712 m*g; vat liéu Laterit bién tinh cho thay su xudt hién cac pick dic
trung chinh tai goc 26 1a 35,5% 42,3% 57,3° va 62,8° thudc ciu tric spinel dao cua tinh thé Fe,O,. DPong
thoi, gia tri pH=7 duoc xac dinh 1a diém dién tich khong cua vat lidu. Kha nang hap phu Asen bang vat
liéu Laterit bién tinh cho hiéu qua hap phu cao nhét & pH =4 véi hiéu sudt hap phu dat 94,9%:; thoi gian
tiép xtic dé qua trinh hap phu dat can bang 14 120 phut. Nhin chung, & cac mau c6 ndong do Asen ban dau
khac nhau thi dung luong héip phu cua vat li€u Laterit bién tinh cao hon so vé6i vt liéu laterit chua bién

tinh (mau ddi ching).

Tir khoa: Hép phu, Laterit, vit liéu bién tinh, nano Fe,O

1. MO PAU

O nhiém Asen (As) trong nudc gdy anh huéng
nghiém trong dén strc khoe con nguoi. Nhiém Asen
c6 thé gay nhiéu bénh nguy hiém nhu ung thu da,
bang quang, than, phdi va nhiéu bénh khac. T6
chic y té thé glm (WHO) va QCVN 01-1: 22018/
BYT - Quy chuan k¥ thut qudc gia vé chat luong
nuéce an uong da quy dinh mirc gidi han cho phép
ctia As trong nuéc an ubng khong duoc vuot qua
0,01 mg/l. Tai mot s6 nudc trén Thé giGi va mot
6 khu vuc ¢ Viét Nam (Ha Noi, Ha Tay, Hung
Yén, Nam Dinh, Déng Thap, An Giang,...), ham
luong As trong nudc dén muc bao dong (Vi Minh
Th:flng, 2012; Yacouba Sanou va cs, 2017). Viéc xur
ly khong dam bao dan dén hap thu mot lwong 16n
As trong thoi gian dai, c6 thé dan t6i ngd doc As.
Vi vy, viéc nghién ciru va phat trién cac phuong
phap xtr Iy As trong nudce 1a can thiét.

Laterit 1a san pham cudi cing trong qua trinh
phong héa hoa hoc ¢ ving nhiét d6i am, Laterit
c¢6 kha niang ngdm nudc thap, ty dién bé mit hat
16n, c6 chira thanh phén sat, nhom va silic, do do,
Laterit c6 kha nang hap phu mot sb cac ion hoa hoc
gdy 6 nhiém nudc. Tuy nhién, Laterit da ong tu
nhién chira mdt lugong sét kha 16n va mot vai thanh
phan khéc dé tan trong nudc, tinh co 1y kém, dé bi
v hat va bi thoi sét nén khi tién hanh hap phu hoac
sir dung 1am chat mang s& lam duc chinh nuéc can
xt ly. Mat khac, da ong tu nhién qua qua trinh
hinh thanh thi sit hydroxit, sét va mot sé thanh
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phan khéc 13 nhitng chit hap phu, cong két rat tot
nén d& bi nhiém ban. Vi thé, Laterit d4 ong mudn
sir dung 1am chat hap phu t6t thi can phai bién
tinh (Nguyén Thi Ngoc, 2011; Abhijit Maiti va cs,
2007). M6t s6 nghién ctru da thue hién va cho thdy
khi bién tinh vat liéu Laterit s& lam tang hiéu qua
hép phu ddi véi cac kim loai nang ciing nhu céc
ion 6 nhiém c6 trong nude nhu: xir Iy amoni trong
nudc bang nano MnO2 - FeOOH mang trén Laterit
d4 ong bién tinh (Nguyén Thi Ngoc, 2011); xtr Iy
As trong nudc ngam bang vt liéu nano composite
TiO,.Fe O,/da ong (Nguyén Hoang Nam, 2014);

hap phu As bang vat liéu Mangan dioxit kich c&
nanomet trén chat mang Laterit (Nguyen Thi Kim
Dung va cs, 2011); hap phu Asen bang MnO, ¢6
kich thudc ¢& nano trén Laterit bién tinh nhiét (Le
Thu Thuy va cs, 2012).

Hién nay, cong ngh¢ nano dang duogc tng dung
rong rdi trong nhiéu linh vuc, dac biét 1a trong xur
1y moi truong, va Laterit da ong tu nhién la mot
trong nhing chat ‘mang phd bién. Fe,O, 1a oxit sat
tir c6 kha nang hap phu cao do dlen tlch bé mat
16n (hat c6 kich thudc nano) va céu trac bé mat
c6 tinh linh hoat, dé dang twong tic v6i cac vat
heu khac. Céc tinh thé Fe O, khi phan tan vao 16
rong cua vat lidu mang s& lam tang dién tich be
mat cua vat liéu, dong thoi céc tinh thé chua sét
oxit s& dong vai tro 13 cac tim hap phu, thuc day
qué trinh va lam ting hiéu qua hap phu (Vi Thi
Duyén va cs, 2019; Nguyén Hoang Phuong Théo,
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2016). Bén canh do, viéc phan tan cac hat nano tu
tinh 1én vat liéu hdp phu con nhim muc dich thu
hdi vat liéu mot cach d& dang hon.

Ngoai viéc tao ra mot vat liéu maoi dugc téng
hop trén nén Laterit d4 ong - ngudn nguyén liéu
tu nhién san co ¢ dia phuong, than thién véi moi
truong va co hoat tinh cao, két qua nghién ctru s&
gop phan bd sung thém phuong an dé luya chon
cong nghe xtr 1y cac nguon nudc bi 6 nhiém As
v6i ndng do cao, tranh giy doc anh huéng dén
suc khoe con nguoi. Ngoai khia canh xu Iy Asen,
nghién ctu con hudng dén muc dich tao ra loai
vat liéu hip phu dé thu hoi, c6 thé tai sinh va tai
st dung, nham giam thiéu 6 nhidm mai trudng thir
cép.

2. NOI DUNG VA PHUONG PHAP NGHIEN
cUu
2.1. Ngi dung nghién ciru

Tong hop vat liéu Laterit bién tinh nhiét két
hqp phu nano Fe O, (goi chung 1a vt li¢u Laterit
bién tinh).

Thir nghiém xtr Iy Asen bang vat liéu Laterit
bién tinh.

2.2. Phwong phdp nghién ciru

Vit liéu Laterit d4 ong ty nhién duogc 1§y tai
thon 13, xd Nam Dong, huyén Cu Jat, tinh Dak
Nong. Vit liéu sau khi thu thap s& duoc ria dé
loai bé cac tap chit va phoi kho. Sau d6 nghién
nat thanh dang hat véi kich thudce khoang 0,1 - 0,5
mm va rdy liy c& hat < 0,25 mm ddng nhat vé kich
thude (Abhijit Maiti va cs, 2007; Yacouba Sanou
va cs, 2017). Mau Laterit tho ciing duoc phan tich
nhiét va x4c dinh thanh phan nguyén t6 (EDX) ban
dau.

2.2.1. Phurong phdp tong hop vit liéu

Tién hanh tong hop Fe O, kich thu6c nano
béng cach str dung pthO’ng phap ddng két tua hon
hop dung dich cac mudi FeSO, va FeCl,: can 2,78
gam FeSO,.7H,0 va 541 gam FeCl 6H O lan
lwot hoa tan vao 25 ml nudc cat (ti 1é F eSO TH,O
va FeCl,.6H,0 tuong tng la 0,01 mol: 0, 02 mol)
Hoa tron hal dung dich v6i nhau, dung glay nhya
bit kin cdc chira hon hop hai dung dich. Tién hanh
khudy tron ¢ 50°C bang may khudy tir gia nhiét,
thém timg giot dung dich NH,OH 3,5M vao dung
dich cho dén khi pH dat 11, 1uc nay hinh thanh két
tia mau den trong dung dich la Fe,O,. Xac dinh
dugc khdi lugng Fe,O, (m, gam).

Cén m, gam Laterit da dugc bién tinh nhiét (i
1¢ m :m, tuong ng 1:50) cho vao dung dich trén,
tiép tuc khuay & 50°C trong 90 phut dé ngam tam
va gia hoa san pham. Sau dé, 1am ngudi hdn hop
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dén nhiét d6 phong va loc rira nhiéu lan dén pH
dat trung tinh (st dung pheu loc va bom huat chan
khong). Cudi cing dem sdy kho chét ran, thu duoc
vat li¢u Laterit phu nano Fe,O, (hinh 1).

Laterit @i ong tir nhién
(6 hat =0.25mm

- Phan tich nliet (DSC)
- Phan tich thanh phan nguyeén t6 (EDX)

k.

Nung Laterit
G 650°C

]

|

FeSO4.7H-0O
0,01 mol

|

FeCL.6H:0O
0,02 mol

- Hoa tron dung dich Fe?* va Fe**

- Khuay ¢ 50°C

- Thém timg giot NH4OH 3,5 M
vao dung dich dén ki pH =11

Fe;O4
mi (g)

- Cho my (g) vat liéu Laterit da bien
tinh nhiét. Tilé mi: m2 la 1:50

- Khudy & 50°C trong 90 phiit.

- Loc, ra keét tia cho den khi pH cta
dich loc dat gia tii pH trung tinh.

- Say ¢ 60-70°C

Vitliéu Laterit bién tinh nhiét

Kkét hep phi nano Fe;04

Hinh 1. Quy trinh tong hep vit liu
2.2.2. Phuwong phap xdc dinh dac tinh cua vat liéu
Vat liéu sau khi téng hop dugc xac dinh dac
tinh bang cac phuong phéap: xac dinh hinh thai bé
mat bang kinh hién vi dién tir quét (SEM), xac dinh
dién tich bé mit riéng (BET) va phan tich nhiéu xa
tia X (XRD). bong thoi, vat liéu ciing dugc xac
dinh di€ém dién tich khong (pH,,, ) trong dung dich
muoi KCI bang may do pH.
2.2.3. Phuwong phap thir nghiém hdp phu As trong
niede bang vit liéu Laterit bién tinh

Dé xéac dinh kha niang hap phu As ciia vat liéu
Laterit bién tinh, nghién cuu da thuc hién khao sat
cac yeu t6 anh huong den hi¢u qua hap phu As,
bao gébm: pH, thoi gian tiép xuc va nong do As.
Thi nghiém dugc thuc hi¢n song song ddi vai vat
liéu Laterit bién tinh va vat liéu Laterit da ong tu
nhién (mau ddi ching).

Thi nghiém 1 (TN1): Khao sat anh hwong cia pH

Str dung 6 binh tam giac, mdi binh chira 100 ml
dung dich As (III) c6 nong d¢ ban dau 1a 0,1ppm
va 1 gam vat ligu, diéu chinh pH cua dung dich lan
luot theo cac gia tri khac nhau (2,4,6,8,10,12). Sau
dé lac dung dich trong 150 phut roi dé léng, loc va
dem dung dich sau loc di phén tich ndng do As con



S6 63, thang 12-2023, Tap chi Khoa hoc Tay Nguyén

lai sau khi hip phy. Mau c6 gi4 tri As thip nhit
cho phép xac dinh gia tri pH toi vu.
Thi nghiém 2 (TN2): Khdo sat anh hwong cua thoi
gian tiép xuc

Thuyc hién cac budc tuong ty nhu TN, ¢ dinh
gia tri pH t61 vu da xac dinh duogc, tién hanh lac
trong khoang thoi gian khac nhau lan luogt la: 15,
30, 60, 90, 120, 150, 180 phut. Cac mau twong tng
duogc lang, loc va phan tich nong d¢ As con lai sau
khi hap phu.
Thi nghiém 3 (TN3): Khdo sat anh huong cua
nong do As

Cb dinh khdi lugng cua vat liéu (1 gam), pH tdi
uu (TN1) va thoi gian tiép xtic voi vat licu (TN2).
Thay d6i nong do As trong cac mau tr 0,05ppm;
0,1ppm; 0,3ppm; 0,5ppm; 0,7ppm; 1ppm va 2ppm
Sau khi lac, tién hanh lang va loc dé xac dinh nong
d0 As con lai ¢ cac mau.

O cac TN1, TN2, TN3 thi hiéu suit va dung
lugng hap phu As duogc tinh toan theo cong thirc
(1) va (2) nhu sau:

H=""%y100% (1)

qe = % xV (2)
Trong do6:
H: Hiéu suit hip phu (%)
C,: Nong do ban dau cta chat bj hap phu (mg/l)
C,: Nong do con lai cua chét bi hip phu (mg/1)
q,: Dung lugng hap phu (mg/kg).
C,; Nong d0 chat bi hap phu trong dung dich tai
thoi diém can bang (mg/l).
V: Thé tich dung dich ctia chat bi hip phu (ml).
m: Khoi lwong chét hap phu di st dung (g).
2.2.4. Phwong phap phan tich Asen

Ham lugng As trong dung dich sau hap phu
dugc x4c dinh bang phuong phap quang phd
hap thu phéan tir (UV- VIS) véi thudc thir bac
dietylditiocacbamat (AgDDC) trong cloroform.

Nguyén tic ciia phuong phéap 14 toan b luong
As ¢6 trong mau s& chuyén vé asenat bang dung
dich KI hodc Nal, dudi tac dung cia dong hidro
méi sinh do phan ung cia Zn véi axit HCI, asenat
b1 khtr thanh asin (AsH,). Khi asin tao thanh di qua
6ng hap thy chira bac dletyldltlo cacbamat trong
dung dich cloroform tao thanh mot phtrc chit mau
do, sau do tién hanh do d6 hap thu quang & budc
song ¢ 526,5nm (Lé Thi Mui, 2009).

3. KET QUA VA THAO LUAN
3.1. Dic tinh ciia vit liéu Laterit ban diu
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Hinh 2. Miu Laterit d4 ong tho
Mau Laterit tho duoc thu thap tai tﬁng dat mat
0 xa Nam Dong, tinh Pak Noéng, c6 mau vang
nau, d¢ vun v0, bén trong c6 nhitng 10 rong xen ke
giong hinh dang t6 ong.
3.1.1. Két qua phan tich thanh phan nguyén t6
(EDX) cua vdt liéu Laterit

$ A Spe 001 Laterit
Si
5,000 Ca

Intensity [Counts]

0 . o —— : : —

5 10
Energy [keV]

Hinh 3. Két qua phan tich EDX ciia Laterit
Két qua phan tich EDX cua vat liéu Laterit
(hinh 3) cho thdy & dién thé tir 0 d&én 5 kV thi tan
s6 tia X phat ra twong Gmg véi s6 hidu nguyén tir
ctia cac nguyén to 1a O, Si, Al, Fe, Mg, Na, Ca,
K, Ti, C, trong d6 Fe la mot trong so cac nguyén
t6 c6 dién tir twong tac tao budc song thap. O cac
hiéu dién thé cao hon thi twong tac giita chum dién
tu phat ra voi 10’p dién tir ctia cac nguyén to glam
nhung Van xuét hién tuong tac tao tia X ddi voi
nguyén tb Fe.
Bang 1. Thanh phin cic nguyén té héa hoc
cia Laterit

Thanh phén % %
nguyén to khoi lwgng nguyén tir
C 3,79+0,12 6,26+0,2
0 52,78+0,4 65,45+0,49
Na 0,96+0,06 0,83+0,05
Mg 0,85+0,05 0,69+0,05
Al 13,1740,17 9,68+0,12
Si 18,7+0,21 13,2140,15
P 0,29+0,03 0,18+0,02
K 0,840,05 0,440,03
Ca 1,14+0,07 0,56+0,03
Ti 0,84+0,07 0,35+0,03
Fe 6,7+0,27 2,38+0,09
Tong 100 100

Ngoai nguyén tir O va Si chiém ty trong 16n
(65,45% va 13,21%) thi trong mau Laterit con
chira Al (9,68%), Fe (2,38%) va céc tap chat khac
lan luot 1a Na (0,83%), Mg (0,69%), K (0,4%), Ca
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(0,56%), Ti (0,35%), P (0,18%). Néu so sanh voi
cic mau Laterit thu thip & cac khu vuc khac (Ha
Tay, Thanh Hoa, Lam Pong,...) di duoc xac dinh
thanh phan nguyén t6 thi mau Laterit thu thap tai
xd Nam Dong, Dik Nong c6 ham luong nguyén
t6 Fe thap hon nhiéu (bang 1). Trong khi do, Fe la
tac nhan chinh quyét dinh dén kha niang hp phu
As cua vat liéu (Pham Thi Mai Huong va cs, 2017;
Nguyén Hoang Phuong Thao, 2016).
3.1.2. Két qua phan tich nhiét quét vi sai (DSC)
Phan tich nhiét quét vi sai cho biét sy thay ddi
khdi luong cua vat li¢u theo nhiét do. Két qua phan
tich ¢ hinh 4 cho thiy khéi luong ciia vét lidu thay
d6i chu yéu & 4 muc nhiét: 100°C, 325°C, 730°C,
910°C twong tmg voi sy giam khoi lugng lan luot
la: 1,295%, 1,849%, 4,188% va 1,07%.

DP6i voi miu Laterit, khdi lugng giam khi
nung cht yéu do qua trinh bién déi goethite thanh
haematite tirc phan hay sit oxyhyroxit FeO(OH)
thanh sit oxit (Fe,O ) va mot phan khdi luong
giam do loai bd cac chat dé bay hoi trong qua trinh
nung & nhiét do 350-700°C (E. Keskinkilic va cs,
2012). Nhu vay, dé 6n dinh vé khéi luong cua vt
lidu, dé tai thuc hién nung mau vat liéu Laterit ¢
nhiét do 650°C.

3.2. Két qud téng hop vit liéu Laterit bién tinh

Hinh 5 14 hinh anh so sanh mAau vat liéu Laterit
trude va sau khi bién tinh nhiét két hop phi Fe,O,.

A

Mau Laterit sau
khi bién tinh
(Laterit — Fe,O,)
Hinh 5. Miu vit liéu Laterit truwéc va sau khi
bién tinh
3.2.1. Hinh thai hoc bé mat vit liéu

Mau Laterit trude khi bién
tinh kich thudc < 0,5 mm
va <0,25 mm

Hinh 6. Hinh thai hoc bé mit vét liéu (SEM)
Ghi chii: PG phéng dai 10.000 lan (a), 30.000 lan (b), 60.000 lan (c) va 80.000 lan (d)

Hinh anh & cac 6 phong dai 10.000 14n, 30.000
14n, 60.000 1an va 80.000 lan (hinh 6) déu cho thiy
bé mit caa vat liéu khong c6 su déng nhét, cac tinh
thé dang hinh hat, hinh que, hinh thoi, hinh gai trén
bé mit 1am ting do x6p cua vat liéu. O d6 phong
dai 80.000 lan, hinh anh biéu thi rd khoang khong
gian, goi 1a cac khe rdng véi kich thudc khic nhau,
nho d6 ma tao ra dugc cac vi mao quan cho vat
liéu hip phuy.

3.2.2. Dién tich bé mat riéng

Dién tich bé mit riéng cta vat liéu Laterit bién
tinh trudc khi hap phu dugc xac dinh bang phuong
phap do BET thyc hién bang thiét bi NOVA 1000e
cua Quantachrome NovaWin tai Vién Cong nghé
hoa hoc TP.HCM. Qua két qua chup BET cho thiy
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dién tich bé mat riéng cua vat li¢u Laterit bién tinh
0 kich thudc cd hat < 0,25 mm la twong ddi 16n
(30,712 m¥g), thich ho*p lam vat li¢u hap phu. Két
qua nay 16n hon nhiéu so véi mot sé nghién ciru
khac nhu nghién ctru vat li¢u Laterit cia Sanjoy
K. Maji ¢ kich thudc hat 0,164 mm c6 dién tich
bé mit riéng 1a 15,365 m¥g (Sanjoy K. Maji va
cs, 2008) va nghién ciru ctia Abhijit Maiti ¢ kich
thudc hat 0,55 mm - 0,36 mm c6 dién tich bé mat
riéng 1a 18,05 m*/g (Maiti, A. va cs, 2007).
3.2.3. Két qua phan tich nhiéu xq tia X (X-Ray):
Phé XRD duoc quét trén mau vat liéu ghi lai
tir 10° dén 90° (trong 260). Két qua dugc trinh bay
trong hinh 7, phan tich gian d6 nhiéu xa tia X
ctia vat lidu Laterit bién tinh cho thdy ngoai cac
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thanh phan chinh ctia Laterit nhu hematit, oxit sat/
hydroxit, goethite, st silic, oxit nhom,... c6 xudt
hién cac pick dac trung chinh tai goc 26 1a 35,59
42,3% 57,3° va 62,8° thudc ciu trac spinel dao cua
tinh thé Fe.O,. Két qua nay co su twong dong véi
két qua nghlen ctru cua Vil Thi Duyén va cs (2019)
va Triastuti Sulistyaningsih va cs (2013).
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Hinh 7. Gian d6 nhiéu xa tia X (XRD) ciia vit
liéu Laterit bién tinh
3.2.4. Biém dién tich khéng pH oy CUa vt liéu

M

y =-0.0422x* + 0.8854x%2 - 5.0843

R2=0.8931
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Hinh 8. Xac dinh pH,, . cia vt li¢u bing dung
dich KC10,1M

Hinh 8 biéu dién két qua thi nghiém xéac dinh
diém dién tich khong (pszc) cua vat liéu Laterit
bién tinh trong dung dich muoi KCI. Tai pH trong
khoang 7+0,2 xuét hién su chénh léch gia tri pH
khong qua 16n (ApH = -0,12), cho phép du doan
pH,,. cta vt ligu. Do d6, nghién ctru khong thyc
hién chia nho khoang céach gia tri pHi cua dung
dich, dong thoi ldy gia tri pH 7 1a diém dién tich
khong cua vat liu.
3.3. Khd néang hip phu As (III) ciia vt ligu
Laterit bién tinh

Thong qua két qua khao sat cac yéu t6 anh
huong dén qua trinh hip phu cho thiy qué trinh
hap phu As (IIT) bang vat liéu Laterit bién tinh co
hiéu qua hip phu cao nhat & pH = 4 vé6i hiéu suit
he"ip phu (H%) dat 94,9%, trong khi do, mau ddi
chimg dat gia tri pH t6i uu 6 pH = 6 (H% = 84,5%)
(hinh 9); thoi gian tiép xtc dé qua trinh hap phy
dat can bang 1a 120 phut (hinh 10), két qua nay
¢6 sy twong ddng voi mot sé nghién ciru khac lién
quan dén qué trinh hap phu Asen bang vat liéu hap

phu (Maiti. A, 2007; Vii Thi Duyén, 2019).
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Hinh 10. Anh huéng ciia thoi gian dén qua
trinh hép phu As
Su hép phu As bang vt lidu Laterit bién tinh
trong cac dung dich c6 nong do As thay doi thi
khac nhau, & cic mau c6 nong do As ban dau thap
tir 0,05 dén 0,7 ppm thi hiéu qua hap phu tang
nhanh nhung khong déu. Sau do, sy hap phu tiép
tuc thay d6i khong theo quy luat & nhung mau co
ndng do As cao hon. Pdng thoi, & cac miu c6 ndng
d6 As ban dau khac nhau thi dung lwong hip phu
cta vat liéu Laterit bién tinh cao hon so véi vat
liéu Laterit chua bién tinh (hinh 11).
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dd As ban dau khac nhau

4. KET LUAN
Béng phuong phép nhiét va phuong phap dong
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két tha tao nano oxit sat tir, nghién ctru d tong hop
vat liéu Laterit bién tinh trén nén Laterit da ong ty
nhién ¢6 kha nang hép phu As. Bé mit cua vat liéu
khong co sy dong nhat vé hinh dang, c6 nhiéu khe
rong voi kich thude khac nhau tao ra cac vi mao
quan hap phy; dién tich bé mit riéng cua vat liu
O kich thude ¢& hat < 0,25 mm 1a 30,712 m%/g; vat
lidu Laterit bién tinh cho thdy su xuét hién céc pick
dac trung chinh tai goc 20 la 35,59 42,3% 57,3% va
62,8 thudc cau trac spinel dao cua tinh thé Fe3O B
Ddc trung cua vat liéu cho phép du doan kha nang
hap phu ctia vat lidu, sy phan tan F ¢,0, trén nén bé
mat vat liéu lam tang kha nang hap phu va co thé
thu hdi vat liéu sau hap phu.

Két qua tham do kha niang hap phu As (IIT) cho
thdy hiéu qua hip phu cua vat liéu Laterit bién tinh
cao hon so v6i miu dbi chimg (Laterit d4 ong tu

nhién), hi¢u qua hdp phu ciia vat liéu Laterit bién
tinh va Laterit d4 ong tu nhién ¢ diéu kién pH tdi
wu lan luot 1a 94,9% va 84,5%. Thoi gian dat can
bang hap phu 1a 120 phat. O cac mau c6 ndng do
As ban dau khac nhau thi dung luong hap phu cua
vat liéu Laterit bién tinh cao hon so véi vat liéu
Laterit chua bién tinh. Két qua nghién ctru cho
thdy tiém nang hap phu cua vat lidu Laterit bién
tinh nhlet két hop phu Fe.O, dbi vei As trong nuoc
& cac nong do6 cao hon. Tuy nhién, can thiét tdi vu
hoa quy trinh ché tao vat lidu, dic biét 1a giai doan
phu Fe O, 1én bé mit Laterit va khao sat hiéu qua
hap phu t01 da cua vat ligu. Nhom tac gia ky vong
day cing 1a loai vat liéu co thé tiép tuc nghlen cliu
dé co thé thu hoi va tai sir dung, hudng dén giam
thiéu 6 nhiém méi trudng thi cap.

THE ADSORPTION CAPACITY OF ARSENIC (As) IN WATER USING
THERMALLY MODIFIED COMBINED WITH COATING OF NANO Fe,O,
LATERITE MATERIAL

Tran Thi Minh Ha', Dang Thi Thuy My', Le Thi Thuy Loan', Vo Hoai Nam?
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ABSTRACT

Research has synthesized thermally modified Laterite materials combined with nano Fe,O, coating
on natural Laterite collected in Nam Dong commune, Dak Nong province using the heat and Co-
precipitation method with a mixed solution of FeSO, and FeCl, salts. The synthesized material’s
characteristic was determined, the results showed that the material’s surface was not uniformly shaped,
with multiple voids of different sizes creating adsorption micro-pores. The specific surface area of the
material with particle size <0.25mm was determined to be 30.712 m?.g"'. The modified Laterite material
exhibited the presence of characteristic peaks at 20 angles of 35.5° 42.3° 57.3° and 62.8°, belonging
to the inverse spinel structure of Fe O, crystals. Additionally, the value of pH 7 was identified as the
material’s point of zero charge. The adsorption capacity of arsenic by the modified Laterite material
showed the highest adsorption efficiency at pH 4, with an adsorption efficiency of 94.9%. The contact
time for the adsorption process to reach equilibrium was 120 minutes. In general, for samples with
different initial arsenic concentrations, the adsorption capacity of the modified Laterite material was
higher than that of the unmodified Laterite material (control sample).

Keywords: Adsorption, Laterite, modified materials, nano F e,0,, Arsenic (4s).
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