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KHAO SAT HAP PHU As(V) TRONG DUNG DICH NUGC
BANG VAT LIEU ZEOLITE BIEN TINH BANG Mn
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Tém tit
Zeolite va zeolite bién tinh bang Mn (Mn/Zeolite) duwoc sir dung lam vit liéu dé hap phu As(V)
trong nuoc. Vat lieu Mn/Zeolite co kha nang hap phu As(V) tét hon zeolite chwa bién tinh va it chiu
danh hwong béi pH ciia dung dich. Béng hoc hdp phu As(V) trén vit liéu tudn theo mé hinh déng hoc
biéu kién bdc 2 véi hé sé twong quan cao (R* > 0,99). Dung lwong hap phu cuwc dai As(V) tinh theo

phuwong trinh Langmuir trén Z-1.2 va MZ-2.5 la 7,96 va 18,64 mg/g.

Tir khoa: zeolite, zeolite bién tinh, hdp phu.

1. Mé déu

Nudc ngam la nguon cung cip nudc sinh
hoat chi yéu ¢ nhiéu qudc gia va ving dan cu
trén thé giol. Tinh trang 0 nhiém nuéc ngam
dang pho bién & nhleu khu vuc da anh huong rat
16n dén moi truong séng cia con nguoi. Su co
mit cla arsenic trong nudc ngam tai nhiéu khu
vuc, nhét 13 ving nong thon tai Viét Nam da va
dang gay ra nhimg nguy hai cho sirc khoe con
nguoi. Do cau tao dia chat, khai thac khoang san
va su bung nd dan sé dan dén nudc ngdm trong
ving DPdng bang song Hong va Pong bang song
Ctru Long nam trong tinh trang c6 muc 6 nhiém
arsenic vugt qué tiéu chuan cho phép [4], [6].

Theo quy dinh cua T6 chic Y te Thé gioi
(WHO) néng d9 arsenic trong nudc udng phai nho
hon 0,01 mg/l. Tai Viét Nam, trén 10% so giéng
¢6 ham luong arsenic 16n hon 0,05 mg/l chiém
69,4% s6 xa da khao sat & Ha Nam, tai An Giang
khoang 20,19% giéng c6 ham lugng arsenic trén
0,1 mg/1 [4], [6]. Vi vay vi€c phat trlen nhiing giai
phap nham loai bo arsenic khoi ngudn nudc nham
cung cip nudc sinh hoat an toan va dam bao cho
nguoi dan tir ngudn nudc ngam 1a rat can thiét.

Hién nay, trén thé gi6i cling nhu & Viét
Nam dang ap dung nhiéu phuong phap xir ly
arsenic nhu: hip phu, trao doi ion, két tua, ling
loc, thim thau nguoc... va sit dung nhitng loai
vat liéu méi dé xu ly ching [4], [5], [7]. Trong
d6 co6 nhidu cong trinh di thanh cong trong viéc
st dung cac vét li¢u nhu da ong va da ong bién
tinh, nano carbon, than hoat tinh, MnO, kich
thudc nano, zeolite va zeolite bién tinh... dé xir Iy
arsenic [3], [7]. Trong d6, phuong phap hap phu
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dang dugc sir dung rong rdi vi tinh don gian,
kinh té va hiéu qua cua no.

Trong sb nay, zeolite 1a loai khoang
aluminosilicate cia mot sd kim loai co cong thirc
chung: Me,0.Al,03.nS10,.mH,0. Trong do: Me
1a kim loai kiém nhu Na, K (khi x = 1) hodc kim
loai kiém thd nhu Ca, Mg (khi x = 2). Zeolite ¢
thé gap trong tu nhién hodc dugc diéu ché nhan
tao [1], [8]. Zeolite co thé dugc diéu ché tryc tiép
tir cac ngudn nguyén lidu tu nhién nhu kaolin,
bentonite, tro bay, tro triu... Zeolite thuong ding
1am chit hap phuy dé xir 1y kim loai ndng, amoni...
trong nudc va nudce thai. Trong mot s nghién ciru
gan day, phuong phap xir 1y arsenic bang hap phu
st dung céac loai quang ty nhién chua Mn cling
duogc nghién ciu [3], [5], [9]. Vi vay viée két hop
Mn vao vat liéu zeolite dé thanh vat liéu co kha
ning hap phu t6t arsenic trong nude 1a can thiét.

Trong bai bao ndy, ching t6i didu ché vat
lidu zeolite bién tinh bang Mn va khao sat mot sd
yéu t6 anh huong dén kha ning hap phu arsenic
nhu thoi gian, nhiét do, pH dung dich va lugng
chat hap phu.

2. Thue nghiém

2.1. Nguyén li¢u

Zeolite nguyén liu su dung trong nghién
ctru nay duogc didu ché tir tro bay Pha Lai véi ty 18
NaOH/tro bay, thoi gian va nhiét do két tinh lan
luot 14 1/2; 6 gio va 90°C, nd phu hop dé diéu ché
loai zeolite X [8] va duoc ky hiéu mau Z-1.2. Céc
hoa chat MnCl.4H,0 (Trung Qudc), dung dich
chuan H;As04 100 mg/l (Merck, Birc) va mét sd
tac nhan can thiét khac 1a hoa chat sach phan tich.

2.2. Piéu ché vt liéu Mn/Zeolite

Qua trinh diéu ché vat liéu Mn/Zeolite duoc
tién hanh nhu sau: tréon 5 gam zeolite v&i 5 ml
MnCl, ¢6 nong d6 thay ddi (1,0; 1,5; 2,0; 2,5 va
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3,0 M) va 1 ml NaOH 0,5 M; tiép tuc dun noéng
hon hop & 150°C trong chén nung trong 5 gio.
Sau d6, chét hip phy duoc nung & 500°C trong 3
gid, 1am lanh dén nhiét d6 phong va rira vai lan
voi nude cit dé loai bo mot sb ion du, thu duoc
vt liéu MZ—x.

2.3. Phwong phap xac dinh thanh phan
pha tinh thé cia vat liéu

Xac dinh dinh phé dac trung cua vat li¢u
Mn/Zeolite bang phd XRD trén may DS
Advance—Bruker (Ptic) st dung birc xa Cu-Ka,
hiéu dién thé 40 kV, 300 mA, quét tir 5-50°.

2.4. Khao sat hap phu As(V)

Qua trinh hap phu dugc tién hanh trong bé
didu nhiét voi toc do khudy 300 vong/phut véi
100 ml dung dich As(V) c¢6 nong do xac dinh
duoc pha tir dung dich chuan 100 mg/l. Tién hanh
khao sat anh huong cia cac yéu td nhu thoi gian
hap phu, pH dung dich, nhiét d9, luong chat hép
phu dén kha nang hap phu As(V) cia Mn/Zeolite.
Sau khi hap phu tai cac khoang thoi gian xac dinh,
loc dung dich qua gidy loc (0,45 um ) va phan tich
nong do As(V) con lai bang ICP-MS.

Dung luong hip phu (¢,) duoc tinh tir cong
thire (1):

(CO -G )

g ="V (1)
m

Trong d6, C, va C, (mg/l) 12 ndng do ban
dau va o thoi diém ¢ (phut); ¥ 1a thé tich dung
dich (lit), m 1a khdi luong chat hap phu (gam).

Mot sb mé hinh dong hoc thudng dugc sir
dung dé khao sat kha nang hap phu As(V) trén
zeolite va zeolite bién tinh 12 mé hinh dong hoc
biéu kién bac 1 (2), md hinh dong hoc biéu kién
bac 2 (3), mo hinh Elovich (4) va mo6 hinh dong
hoc khuéch tan giita cac hat (5) [3], [5] lan luot 1a:

In(g, —q,) =In(q,) - k., 2)
t 1 t
—= ; 3)
qt kzqez qe
q —llnamllnz- 4)
B B
Ing, =Ink, +0,5In¢. (5)

Trong d6: g. va ¢, 1an luot 1a dung lugng
hép phu tai thoi diém can bang va tai thoi diém ¢
(mg/g), ki 1a hing sb tbc do biéu kién bac 1
(/gidy), k> 1a hang s6 tbc do biéu kién bac 2

(g/mg.gidy); a la tdc do hap phu ban dau
(mg/g.gidy), S la hing s6 khir hap phu (g/mg)
trong bt ky thi nghiém nao; kp 1a hé s6 khuéch
tan (mg.g phut 12,

Duong dang nhi¢t Freundlich dugc su dung
rong rii dé mo ta qué trinh hap phu trén bé mat
chat hip phu khong dong nhat vé sé luong va
nang lugng hap phu. Dang tuyén tinh dugc biéu
dién nhu sau (6):

lnqezanF+llnCe. (6)
n

Trong do, g. la dung luong hap phu tai thoi
diém can bang (mg/g), C. 1a ndng d6 hap phu cén
bang (mg/l), Kr (I/g) va 1/n 1a céc hang s6
Freundlich. Kr (mg/g)(l/g)”rl va 1/n c6 thé duge
tinh toan 1an luot tir d6 dbc va giao diém véi truc
tung ctia d6 thi biéu dién quan hé Ing, theo InC,.

Ping nhiét Langmuir dya trén gia thuyét su
hap phu 1a don 16p, nghia 14 cc chat bi hip phu
hinh thanh mét 16p don phén tir va tat ca cac tim
hap phu trén bé mat chat hip phy la dong nht.
Dang tuyén tinh dugc biéu dién nhu sau (7):

C, C, N 1

9. 4. K4,

Trong d6, ¢,, 12 dung lwong hap phu cuc dai
(mg/g), g. la dung luong hap phu tai thoi diém
can bang (mg/g), C. la ndng do chat bi hap phu
tai thoi diém can bang (mg/l), K; 1a hang sé hap
phu Langmuir (I/mg) dac trung cho ai lyc cua
tam hap phu.

3. Két qua va thio luin

3.1. Piéu ché Mn/Zeolite

Két qua phan tich XRD cia mau Z-1.2
bién tinh bang mangan ¢ ndng do khac nhau
duoc chi ra trong Hinh 1.
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Hinh 1. Gian dd XRD ciia miu Z-1.2 va MZ—x
dieu che ¢ nong d¢ Mn khac nhau
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Tir Hinh 1 cho thidy, mdu MZ diéu ché voi
nong 6 Mn khac nhau ¢6 cdu tric tinh thé twong
tu nhu san pham zeolite ban dau véi cac dinh
phé dic trung & 26 = 6,21; 10,22; 12,14; 15,45;
23,07, 26,32 va 30,27°. Tuy nhién, trén phé cac
mau MZ xuét hién 2 dinh phé méi dic trung cho
cdu tric tinh thé cia MnO, & 26 = 28,9 va 37,5°.
Két qua nay pht hop vai cac nghién ctru vat lidu
MnO, bién tinh zeolite [3]. Trong qua trinh bién
tinh nung 6 nhiét d6 cao thi sy hinh thanh va duy
tri thanh pha tinh thé va tinh thé nano trong mau
1a kho. Su xuét hién dinh nhiéu xa dic trung cua
cac mau MZ 13 chua rd rang, diéu nay c6 thé 1a
do phan tir mangan oxide ton tai & dang vi tinh
thé hoic dang v6 dinh hinh phan tan trén bé mat
zeolite. Trong mau MZ-3.0 v6i ham luong
mangan cao cho thidy cudng d6 dinh nhidu xa
van thap hon rat nhiéu so v6i miu MnO, don
tinh thé [9]. Diéu nay cho thay, phan tir MnO, di
phén tan trén bé mit cta zeolite lam giam thanh
phan pha cua tinh thé MZ thé hién qua cuong do
dinh phd dac trung cua zeolite X trong mau MZ
thap hon mau Z—1.2.

Pé danh gid so bo kha nang hap phu As(V)
trén vat liéu didu ché dugc khao sat véi didu
kién: ndng do As(V) 1a 20 mg/l; luong chat hip
phu 2 g/l, pH 6; toc d6 khudy 300 vong/phit;
thoi gian phan mg 2 gid; ¢ nhiét do 30°C. Két
quéa khao sat dung lwong hap phu As(V) trén vat
liéu Z-1.2 va MZ dugc chi ra trong Hinh 2 cho
thdy, miu MZ bién tinh véi ham lugng mangan
khac nhau c¢6 dung luong hap phu gan nhu tuong
duong nhau. Trong d6 mau MZ-2.5 c6 kha ning
hap phu As(V) cao nhit voi g. = 7,73 mg/g, do
vay, mau MZ-2.5 dugc chon cho cac nghién ctu
tiép theo.

N 63 754
7]
64
54
CRRt
o0
g 34
=
14
O,
v S “ Q “ Q “
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K S S K K K

Hinh 2. Dung lwgng hép phu (q.) As trén vat liéu
7-1.2 vaMZ
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3.2. Khao sat mdt sé yéu t6 anh huwéng
dén qua trinh hap phu As(V) trén vit liéu

3.2.1. Anh huong ciia pH va dé nghi co ché

Dung lugng hdp phu As(V) trén vat liéu
7—-1.2 va MZ-2.5 dugc chi trong Hinh 3 cho thay
rang, trong moi truong acid kha nang hap phu
As(V) cua Z—1.2 tang dan va dat gia tri cyc dai &
pH = 6 (g. = 4,80 mg/g), twong Gng voi phan
tram loai bo 14 9,59%. Trong khoang pH tir 7 dén
10 thi kha ning hap phu As(V) ciia Z—1.2 giam
dan. Tai pH = 10, gia tri ¢. = 2,64 mg/g, tuong
g voi phan tram hip phu 14 5,27%.

3 MZ-2.5
_
26
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pH

Hinh 3. Anh hwéng cia pH dén kha nang hf’lp phu
As(V) cia Z-1.2 va MZ-2.5

Trong Hinh 3 ciing cho thay, mau MZ-2.5 it
chiu anh huong boi pH cua dung dich. Trong
moi truong a01d nong do As(V) hap phu béi
MZ-2.5 cao gan gip doi so voi mau Z—1.2 trong
cung diéu kién pH. Trong khoang pH tur 5 dén
10, dung lugng hap phu thay dbi khong déng ké
(pH =5, g. = 6,94 mg/g va pH = 10, q. = 6,96
mg/1g2).

Dang ton tai ciia As(V)

pH
Hinh 4. Céc dang ton tai cia As(V) theo pH
dung dich [3]

Quan sat cac dang ton tai cia As(V) theo
pH dung dich chi ra trong Hinh 4 cho thiy,
As(V) ton tai chu yéu dang H3AsO4 (pH = 0-2),
H,AsO; (pH = 2-6), HAsOs> (pH = 6-9) va
AsO4> (pH = 12—14). Hon nita, theo nghién ciru
ctia mot sd tac gia [2], [3] cho thiy, qua trinh hap
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phu xay ra do su tao phtrc gitia ion trong dung
dich va nhém churc trén bé mat vat liéu MZ. Co
ché hip phu As(V) trong dung dich bang
Mn/Zeolite c6 thé duoc xac dinh bang cic quéa
trinh xdy ra nhu sau:

Z-MnO, +H" — Z-MnOO H';

Z-MnOO H' + H" — Z-MnOOH,;

Z-MnOOH," + H,AsO, — Z-MnOOH,—
H,AsOy;
27Z-MnOOH," + HAsO,> — Z-MnOOH,—

HzASO4—H200MI’1—Z.

Trong méi trudng acid, dang ton tai chu yéu
cua As(V) trong dung dich la H,AsO4 (do
HAsO,” + H" — H,AsO,) nhu chi ra trong
Hinh 4. Khi d6 ty 1€ mol phan img gitra As(V) va
Mn/Zeolite 1a 1:1. Vi & pH thap phu hop cho sy
proton hod bé mit cua chit hip phu dan dén 1am
tang di¢n tich duong va tang cuong lyc hit gitra
bé mit chat hiap phu va As(V) lam cho dung
lwong hap phu ting.

Trong mdi truong kiém, dang ton tai chu yéu
ciia As(V) trong dung dich 1a HAsO4* (Hinh 4),
khi d6 ty 1¢ mol cta chat hap phu va As(V) 1a 2:1.
O pH cao khéng thich hop cho sy proton hod va
bé mit mang dién tich am, lam tang tuong tac dély
gitra cac anion trong dung dich va trén bé mit vat
liéu dan dén dung lugng hép phu giam [9].

Trong Hinh 3 ciing cho thay, dung lugng
hap phy ctia MZ it phu thudc vao pH dung dich.
Theo tac gia Camachoa [3] cho riang, qua trinh
héap phu As(V) trén vat liéu MZ xay ra theo 2 co
ché: (i) trao di ion giita ion arsenat trong dung
dich va ion chloride trén bé mat vat liéu trong
thoi gian dau; (ii) phan tng tao phuc giita ion
arsenat trong dung dich va nhom chic bé mat vat
liu. C6 thé nhan thy rang, trong khoang pH tir
5-10, phan trim loai bo As(V) trong dung dich
cia mau MZ thay d6i khong dang ké (pH = 5; ¢.
= 6,94 mg/g va pH = 10; g. = 6,96 mg/g). bay
cling chinh 13 wu diém ndi bat ctia vat liéu MZ so
v6i vat liéu mang MnO, khac va cac h¢ khoang
bién tinh d4 nghién ctru trudc day nhu hé sit bién
tinh zeolite, hé Fe—Mn, than hoat tinh phu thude
rat 16n vao pH dung dich [3], [7], [9]. Nhu viy,
diéu kién pH = 6 dugc lya chon cho nghién ctiu
tiép theo.

3.4.2. Anh hwéng cia thoi gian hdp phu va
déng hoc hdp phu

) Két qua khdo sat anh huong cua thoi gian
den kha nang hap phu As(V) trén mau Z—1.2 va
MZ-2.5 dugc trinh bay trong Hinh 5.

MZ-2.5
—_ 51 7' —&- o
c; v Z1.2 R
on
g
s 3
1 T T T T T 1
0 60 120 180 240 300 360

t (phit)

Hinh 5. Sy phu thudc ciia dung lwgng hip phu As(V)
cia Z-1.2 va MZ-2.5 theo thoi gian

Tir két qua trinh bay trong Hinh 5 cho thay,
qué trinh hdp phu As(V) trén Z-1.2 va MZ-2.5
xay ra nhanh trong thoi gian 60 phit dau, sau do
giam déan khi thoi gian ting va dat can bang sau
120 phut. Zeolite chua bién tinh c6 kha nang hap
phu As(V) thiap hon miu Mn/Zeolite. Piéu nay
cho thdy rang, khi zeolite bién tinh bang Mn lam
ting s6 luong tdm hap phu As(V) trong dung
dich, dan dén dung lugng hip phu ting.

Do thi tuyén tinh theo cac mé hinh: dong
hoc biéu kién bac 1 (2); dong hoc biéu kién bac 2
(3), Elovich (3) va dong hoc khuéch tan giira cac
hat (5) dugc trinh bay trong Hinh 6 va tinh toan
cac tham sb trong Hinh 6 dugc trinh bay trong
Bang 1.

Tir két qua chi ra trong Bang 1 cho théy,
phuong trinh dong hoc biéu kién bac 2 mé ta quy
luat dong hoc hép phu As(V) trén vat li¢u Z—1.2
va MZ-2.5 ¢ 30°C tét hon cac mo hinh dong hoc
khac véi hé sb twong quan cao (R* > 0,99). Két
qua nay phu hop voi nghién ctru dong hoc hap
phu AS(V) trén zeolite va Zeohte bién tinh cua
mot so tac gia [2], [3], [S]. HE ) tuong quan (Rz)
trong md hinh dong hoc biéu kién bac 1 ciia mau
Z-1.2 va MZ-2.5 1a thip hon mo hinh dong hoc
biéu kién bac 2. Gia tri g tinh toan theo 1y thuyét
tir phuong trinh dong hoc biéu kién bac 1 la
khong phu hop voi gia tri thyc nghiém, dac biét
1a trong mau MZ-2.5. Dya vao hé sb turong quan
va gia tri g, tinh toan theo 1y thuyét va thyc
nghiém tinh theo phuong trinh dong hoc biéu
kién bac 2 1a phii hop hon cac phuong trinh dong
hoc khac.
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~ Nhu da deé cap trong Bang 1 cho thiy, thong trong khoang 60 phut dau cua vt liéu zeolite
0 o 1a toc d6 hap phy ban dau trong mé hinh  bién tinh, két qua nay phu hop vo6i do thi chi ra
Elovich cho thay toc d hap phu xdy ra nhanh trong Hinh 5.

2 ? 80 b)
01 60
o0
~ E
?-:. 24 MZ-2.5 i‘] 40
é 7-1.2 :g
E 4 2 2
=z
-6 T T T 1 = 0
0 30 60 90 120 0 60 120 180 240 300 360
t (phiit) t (phiit)
8 1 © 251 d)
6 1 21
c, MZ-2.5 s
E Y s
et =
(= 2
712 0.5 -
0 T T T 1 0 T T T 1
1 2 3 4 5 0.5 1 1.5 2 25
Int 0.5%Int

Hinh 6. Pong hoc hflp phu As(V) cia Z-1.2 va MZ-2.5: a) Dang tuyén tinh ctia phwong trinh dgng hoc
bi€u kién béc 1; b) Dang tuyén tinh ctia phwong trinh déng hoc biéu kien bic 2; ¢) Dang tuyén tinh cia
phuong trinh Elovich va d) Dang tuyén tinh phuong trinh déng hoc khuéch tan giira cac hat

Bang 1. CAc tham s6 dong hoc hip phu As(V) ciia Z-1.2 va MZ-2.5

) Mo hinh dong hoc biéu kién bic 1: In (g, — g, ) = Ing, — &
Mau
. . g. (mg/g) 2
Phuong trinh k; (phat™) q. (mg/g) (1§ thuydt) R
712 y = 1,4996 — 0,0504x 0,0504 4,48 483 0,9988
MZ-2.5 y=1,6110-0,0556x 0,0556 5,01 6,95 0,9865
, , t 1 1
MO hinh dong hoc biéu kién bac 2: — =—1¢+ —
9 4. kg,
. , q. (mg/g) 2
Phuong trinh k> (g/mg.phut) q. (mg/g) (1§ thuyét) R
7-1.2 y =0,2003x + 1,6172 0,0248 4,99 4,83 0,9996
MZ-2.5 y =0,1423x + 0,6249 0,0324 7,07 6,95 0,9998
1 1
M hinh Elovich: ¢, =—In¢+—1In(ap)
p p
Phuong trinh a (mg/g.phut) S (g/mg) R’
7-1.2 y =1,0012x + 0,2429 1,2761 0,9988 0,9811
MZ-2.5 y = 1,0989x + 1,9765 6,6388 0,9100 0,9712
Mb hinh dong hoc khuéch tan: In g, =Inky +05In¢
Phuong trinh kn R
7Z-12 y =0,6396x + 0,1509 4,4799 0,9521
MZ-2.5 y =0,4245x + 0,9956 5,0078 0,9496
3.4.3. Puong dang nhiét hdap phu Freundlich. D0 thi tuyén tinh theo phuong trinh

Puong dang nhiét I}ép phu As(V) trén vat  Langmuir (6) va Freundlich (7) duoc trinh bay
lidu zeolite va zeolite bién tinh [2], [3] thuong trong Hinh 7 va tinh toan cac tham s chi ra
mo ta theo phuong trinh dang nhié¢t Langmuir va  trong Bang 2.
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Hinh 7. Dang tuyén tinh theo phwong trinh ding nhiét Langmuir va Freundlich ciia qua trinh hip phu As(V)
trén Z-1.2 va MZ-2.5

Bang 2. Cac tham s6 phwong trinh Langmuir va Freundlich ciia qua trinh hip phu
As(V) trén Z-1.2 va MZ-2.5

. C C 1 1
: Langmuir: —% =—%+ Freundlich: Ing, =| — |InC, +In K.
Mau 4. 4n K4, "
K, (I/mg) g (mg/g) R Un Kr(I/g) R
7Z-1.2 0,2223 7,96 0,9926 0,6444 1,1859 0,9726
MZ-2.5 0,1087 16,84 0,7344 0,8714 1,5465 0,9733

Theo L. M. Camachoa va cong su [3], duong
dang nhiét hap phu As(V) trén zeolite va zeolite bién
tinh phi hop véi mé hinh dang nhiét Langmuir;
nhung két qua trong Bang 2 cho thdy, n6 khong phu
hop véi dir kién thuc nghiém hép phu As(V) boi vat
litu MZ-2.5 (R2 = 0,73). Didu ndy phu hop voi
nghién ctru ctia Payne [7] dé bdo cao rang, su hip
phu arsenat bang st bién tinh than hoat tinh va
zeolite phtl hop t6t véi mo hinh Freundlich. Trong
Bang 2 cho thdy, hiang s6 Freundlich Ky cua
MZ-2.5 1a 16n hon, cho biét zeolite bién tinh c6 kha
nang hip phu t6t hon chua bién tinh. Gia tri 13 16m
hon cho ca Z—1.2 va MZ-2.5 cho thdy sy lién két
manh véi cac tim hap phu. Hé s tuong quan (R%)
cua dang nhiét Freundlich ddi véi MZ-2.5 1a thap
hon gia tri R* ciia Z-1.2. Tir két qua nay cho thdy,
vat lidu MZ ¢6 bé mit khong d@)ng nhat.

3.4.4. Anh hwéng cua khoi lwong chdt hdp
phu/thé tich dung dich chira chat bi hap phu

8

MZ-2.5
o 6
2
oL
£
=
c 4 7-1.2
2 ‘ ‘ ‘ ‘
1 2 3 4 5
m (g)

Hinh 8. Dung lrgng hip phu As(V) ciia Z-1.2 va
MZ-2.5 theo luwgng chat hap phu

Khao sat anh huong cua luong chat hip
phu dén kha niang hip phu As(V) trong nudc
b::ing vat liéu Z-1.2 va MZ-2.5 duoc thuc hién
v6i nong do As(V) 1a 20 mg/l, lwong chat hap
phula 1; 2, 3;4 va5 g/, pH = 6, nhiét d6 30°C,
toc do khudy 300 vong/phut trong thoi gian 2
gio. Luong As(V) hép phu tinh tir phuong trinh
(1) va su phu thudc cua dung lugng hip phu vao
luong chat hap phu dugc trinh bay trong Hinh 8.

Tir két qua chi ra trong Hinh 8 cho théy, khi
luong chit hap phu tang thi lugng As(V) hap phu
trén don vi khéi luong s& giam (g.). Piéu nay co
thé giai thich nhu sau: khi lwong chat hap phu
nho, As(V) trong dung dich dé dang tiép can cac
tam hoat dong cua chat hap phu va két qua cho
gié tri g, cao. Khi lwong chat hap phu tang, tvong
{ig voi sy gia ting lugng chat hap phu trén don
vi khdi lugng din dén As(V) trong dung dich
tiép can cac tam hap phu kho khian hon do tinh
trang qua tai cua cac hat zeolite.

4. Két luin

Két qua thu duoc trong nghién ctru nay cho
thdy, vat liéu Mn bién tinh zeolite c6 kha ning
hép phu As t6t hon vat liéu zeolite va it chiu anh
hudng boi pH cia dung dich. Pay chinh 1a diém
ndi bat cta vat liéu Mn bién tinh zeolite so véi
mot sb loai vat lieu mang Mn khac. Qué trinh
hap phu As(V) trén vat lidu MZ c6 thé xay ra
theo 2 co ché sau: co ché trao doi ion giira ion
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arsenat trong dung dich v6i ion chloride trén bé mé hinh dong hoc biéu kién bac 2 véi hé sb
mat vat liéu va co ché tao phirc giita ion arsenat  twong quan cao (R> > 0,99). Dung luong hip phy
trong dung dich va nhom chirc bé mat vat liéu. As(V) cuc dai tinh theo phuong trinh Langmuir
DPong hoc hap phu As(V) trén vat liéu tuan theo cta Z—1.2 va MZ-2.5 12 7,96 va 18,64 mg/g.
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INVESTIGATING THE As(V) IONS REMOVAL IN AQUEOUS SOLUTION
USING Mn-MODIFIED ZEOLITE MATERIAL

Summary

The unmodified and Mn-modified zeolites were used as material to explore As(V) removal in
water. The removal efficiency by the modified zeolite was better than that of the unmodified zeolite,
and also the Mn-modifide was little affected by pH range. This As(V) removal rate fits the pseudo-
second-order kinetic model with a high correlation coefficient (R* > 0.99). The maximal removal
capacity based on the Z-1.2 and MZ-2.5 Langmuir was 7.96 and 18.64 mg/g, respectively.

Keywords: zeolite, unmodifide zeolite, removal.
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