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Abstract

Nanosized MnO, is potential sorbent for arsenic removal in drinking water. In this report we present the results of a
detailed study on the effects of pH, temperature and the presence of cations, anious on arsenic adsorption by nanosized

oxide MnQO..

1.MO PAU

MnO; 1a mét trong nhitng oxit cia mangan dugc
tmg dung rong rai trong thuc tién véi vai tro 1a chit
oxi héa trong qué trinh hap phu asen, dugc nhiéu
nha khoa hoc nghién cuou [3, 5]. O cong trinh [4]
ching t6i da tong hop dwoc MnO, kich thudc
nanomet va nghién ctru kha ning hap phu cta né dbi
v6i asen. Trong cong trinh ndy, chiing toi dua ra két
qua nghién ctru anh huong cua pH, nhiét do, ndng
dd va mot sd ion canh tranh thuong c6 mat trong
nuée nhu Fe**, Mn**, SO*, CI'... dén sy hép phu
asen trén MnO, kich thudc nanomet nhdm dinh
huéng ng dung trong thyc tién.

2. THUC NGHIEM
2.1. Héa chit

Ngoai MnO, kich thuéc khoang 30 nm dugc
téng hop tai phong Vat liéu vd co — Vién Khoa hoc
Vit liéu, cdc héa chit sir dung déu 12 loai tinh khiét
PA cua Trung Quéc nhu H3;AsO,, Fe(NO;);.9H,0,
MH(NO3)2, NH4NO3, Nast4, N3.2CO3....

2.2. Thyc nghiém

+ Dung dich As(V) dugc pha lodng trong nudc
cit ¢6 ndng d6 0,1 mg/l. Céc thi nghiém duoc tién
hanh & nhiét d6 phong (trir thi nghiém khéo sat anh
huéng cia nhiét do), khdi lwong pha ran 1a 0,05 g,
thoi gian hp phu 1a 180 phiit. Him lwong asen duoc
xdc dinh bang phuong phap ICP-MS trén méy khi
phé plasma cam ung ICP-MS tai Vién Moi trudng -
Vién Khoa hoc va Céng nghé Viét Nam.

+ Dé phu hop véi do pH cua nudc dung cho an
uéng theo TCVN -2002 [6], ching tdi khdo sat pH

trong khoang 6+8.5.

+ Khao sit anh huéng cua nhiét do dén qué
trinh hép phu asen & 15, 25, 35 va 45°C.

+ Khao sat anh hudng cua cation, anion dén qué
trinh hdp phu asen, chiing tdi tién hanh nghién ctru
kha nang h?ip phu asen cuia vt liéu MnO, khi trong
mdi trudong nudc cé mit cdc cation nhu Fe’*, Mn®*,
NH,* va cdc anion nhu SO,*, CI, HCO5".

+ Dé nghién ctru qua trinh hap phu cua vat liéu,
ching t6i st dung phuong trinh ddng nhiét
Langmuir dang:

bC,

1+bCf
Trong d6: q: dung lwong hip phu tai ndng do C;
(mg/g). )

Omax: dung lugng hap phu cuc dai don 16p
(mg/g).

b: hang s6 dang nhi¢t Langmuir.

Cy: ndng d6 cua chét bi hip phuy sau khi cin bang
duoc thiét 1ap (mg/l).

Céc héng 56 déng nhiét ciia qud trinh h?ip phu
asen trén vt lidu duge xdc dinh tir két qua hoi qui
cdc sb lidu thuc nghiém trén phﬁn mém tinh todn
Table Curve.

q = (max

3. KET QUA VA THAO LUAN

3.1. Anh huwéng cia pH dén qua trinh hip phu
asen

Tur hinh 1 cho thiy, su hip phu ciia asen trén
MnO, kich thuéc nanomet hau nhu khong c6 su
khac biét nhiéu trong khoang pH khao sat. Diéu nay
cho phép tién hanh xtr 1i nudc nhidm asen béng vat
lidu ché tao ra khong can phai diéu chinh pH. pH
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duoc chon dé khao sét cac diéu kién khéc 12 6.

3.2. Anh huong ciia nhiét d Qé'n qua trinh hip
phu asen, hiéu ing nhiét hap phu

Tir hinh 2 cho thdy, dung luong hép phu phu
thudc vao nhiét do rat rd rét. Trong diéu kién khao
sat, khi nhiét 6 cang tang, dung lwong hip phu cang
giam. Két qua nay 1a phit hop vi hip phu thudng 12
qua trinh téa nhiét, khi nhi¢t do tang s€ lam giam lyc
tuong tic cua hé trong dung dich.

Dé xéc dinh nhiét hip phu cua hé MnO,-As(V)
tir két qua thuc nghiém, sir dung phuong trinh sau:

—-AH AS
+

RT R
Trong d6: K4 = C,/C;, C, 1a phan nong do bi giir lai

LnK4;=

Luu Minh Pai va cong sy

trén chét hap phu (mg/1), C; 1 phan ndng d6 con lai
trong dung dich tai thoi diém cin bang (mg/l).

AH va AS 1a entapi va entropy clia qu4 trinh hap
phu véi gia thiét ching it thay doi theo nhiét do; T 1a
nhiét d6 Kenvin; R 1a hing sé khi Ii tuéng (R =
8,314 J/mol.K).

Nhiét hap phu ctua hé Q = -AH.

T hinh 3 tinh dugc nhiét hép phu cua hé trong
didu kién khao sat 12 Q = +29,16 kJ/mol. Két qua
nay cho phép nhan dinh rang qud trinh hip phu c6
ban chit héa hoc.

3.3. Anh huéng cia cation, anion dén qua trinh
hap phu asen

Nong d6 cua céc ion canh tranh hap phu asen
trén MnO, duogc thay doi nhu ¢ bang 1.

Bang I: Néng d0 cac ion canh tranh

STT | Ion canh tranh Nong d6, mg/l
1 Fe'* 0 5 7.5 10
2 Mn** 0 5 7.5 10
3 NH,* 0 3 6 9
4 SO* 0 100 200 300
5 Ccr 0 100 200 300
6 HCOy 0 100 200 300

Tir két qua cua hinh 4 va 5 cho thdy, kha ning
hap phu asen ciia VLHP tang 1én nhiéu khi ndng do
ion Fe** trong dung dich ting tir 5 mg/l &én 10 mg/l.
Hiéu tng dédc biét nay mo rong kha nang ung dung
vat liéu trong hé thdng xtr 1i nuéc nhidém asen vi
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Hinh I: Anh huéng cua pH
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phé‘m I6n céc nguén nudc nhidm asen déu chia ion
sat. Khi trong dung dich c6 mit céc ion Mn**, NH,,
CI, SO, va HCOs thi kha ning hép phu asen cua
vat liéu déu giam.
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Hinh 5: Anh hudng cta anion

3.4. Anh huéng ciia ndng d asen

Céc khao sat anh hudng ctiia nong do asen duogc

tién hanh v6i dung dich asen c6 ndng d6 khac nhau
(1-122 mg/l). Két qua & bang 2 cho thdy, trong
khoang ndng do khao sét, khi ting ndéng do, dung
luong hap phu cia VLHP d6i voi As(V) déu ting.

Nghién ciru anh huong cua....
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Hinh 4: Anh hudng cta cation

Phuong trinh ding nhiét hap phu Langmuir
q=qmax.b.Cf/(1+b.Cf)
r12=0.99595567 DF Adj r72=0.99292242 FitStdErr=1.1097775 Fstat=615.64921
q max =36.320619
b=0.095554772
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Hinh 6: Pudng cong hip phu As(V)

Bdng 2: Anh huéng cia ndng do As(V) dén

Tién hanh nghién ctru cAn bang hip phu cia As (V)
theo md hinh hdp phu ding nhiét Langmuir bang
phé‘m mém Table Curve (hinh 6) thu dugc dung
lwong hap phu cuc dai dbi voi As(V) 1a 36,32 mg/g
v6i hé sb hoi qui 12 99,59%.

kha ning hap phu
STT Cy, mg/l Cs, mg/l q, mg/g
1 1,02 0,35 1,34
2 5,03 2,37 5,32
3 10,16 4,03 12,26
4 20,32 9,53 21,58
5 40,64 24,23 32,82
6 80,28 62,65 35,26
7 100,62 82,43 36,38
8 121,92 103,38 37,08
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4. KET LUAN 3.

ba khéo sit anh hudng cia céc yéu t6 pH, nhiét
d6, ndng do, ion canh tranh dén qua trinh hip phu
As(V) trén MnO, kich thudc nanomet. Két qua cho
théy, trong khoang pH 6 + 8,5, dung luong h?ip phu
thay ddi khong déng ké. Trong khoang nhiét do tir
15 + 45°C, dung luong hap phu giam khi nhiét do
tang, nhiét hdp phu Q = 29,16 kJ/mol. Khi ting ndng
do As(V) thi dung lugng hép phu ting va dung
luong hap phu cyc dai d6i véi As(V) 1a 36,32 mg/g.
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