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Buéc dau nghién ctru sy hap phu As(V) trén
nano MnQO_/chitosan composite

Nguyén Vin Dong, Vo Thai Binh, Dinh Vin Phuc

Tom tit—Kha ning hru giir arsenate trén vt
lifu MnO2/Chitosan dwgc nghién ciru theo cac
mé hinh hip phu tinh va dong. Cic yéu t6 anh
hwéong dén kha ning hip phu nhw pH, thoi
gian, ndng d9 diu As(V), toc d9 khudy tron va
cac ion can tré da dwoc khio sat. Két qua cho
thiy dung lwong hip phu cwc dai ciia vat liéu
nay tinh tir mé hinh ding nhi¢t Langmuir Ia
3,33 mg As(V)/g kém hon so véi nguyén li€u
chitosan (12,5 mg As(V)/g). Tuy nhién ¢ nong
dd dau As(V) thip (300 ppb) hiéu qua hip phu
ciia vat liéu nay (>99%) cao hon so véi nguyén
liéu chitosan (81%). Vit li¢u c6 kha ning hip
phu As(V) trong khoang 3,06 - 9,13 nhung hi¢u
qua nhit tai cac pH 3-4. Cac anion chloride,
nitrate va sulfate & ham lwong 8000-10000
mg/L 1am giam 20% hiéu suit hip phu As(V).
Vit liéu nay c6 thé dwoc sit dung nhim dé loai
bé As(V) trong miu nwée 6 nhiém.

Tir knéa—vit li¢u hip phu, arsenic

1. MO PAU

hitosan 1a mot dan xuét cua chitin. Chitin l1a

thanh phan ciu trdc chinh trong vo (bd xuong
ngoai) cua cac dong vat khong xuong sdng trong
d6 co loai giap xac nhu tom, cua. Khi ché bién
nhiing loai hai san giap xac, lugng chét thai chua
chitin chiém t6i 50% khdi lwong va con s nay tinh
trén toan thé gigi la 5,11 triéu tin/nam [1]. Chitin
phan hiy sinh hoc rit cham nén viéc xir ly mot
lwong chét thai I6n nhu thé s& gap nhidu kho khan.
Vi vay st dung nhitng phu phim nay ciing gop
phan tiét kiém chi phi xir Iy va bao vé moi truong.
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Chitosan c6 nhiing dac tinh nhu than thién véi
moi trudng, khong doc hai, co hoat tinh sinh hoc
cao va kha ning hap phu vi vay ching dugc ting
dung nhiéu trong cac linh vuc nhu sinh hoc, y hoc,
dugc pham va xir 1y nuéce [2].

Su hip phu dugc xem nhu 13 nhu mét tuyén
phong thu ddi véi doc chat. Miac du than hoat tinh
van la mot chat duoc st dung phd bién nhét cho
viéc loai bo kim loai niang trong nudc, cdc nha
khoa hoc trén thé gigi van khong ngung nghién
ctru cac loai vat liéu hap phu khac da dang hon, c6
kha nang tai str dung va than thién véi méi truong.
Trong sé ching, chitosan va cac dan xuit cia nd
dugc nghién ciru rat nhidu. Chitosan 13 mot trong
nhimg polymer co chi phi diéu ché thap, co rat
nhiéu trén trai dat va sé hiru mot sé kha nang nhu
mot chat hip phu 1y tuong dé loai bo cac chat 6
nhiém tir nugc [3]. Vé6i sy hién dién cua nhom
amino va hydroxy, chitosan dé hinh thanh chelate
v6i hau hét cac ion kim loai, vi vay chitosan
thuong duogc nghién ctu hap phu cac kim loai
nang.

Tuy nhién sb lwong céc tam hoat tinh c6 sin trén
bé mat rét it, chua twong xtng véi sb lugng nhom
chuc cua chitosan (CS) va cau trc thiéu 6n dinh
nén CS tho it khi dwgc nghién ctu thay vi cac
dang bién tinh cua n6 [4]. C4c bién tinh d6 bao
goém tao cac lién két méi, pha kim loai hoic oxide
kim loai nham thay ddi cau trdc vat ly cia CS véi
muc dich:

- Thay d6i khoang pH lam viéc cua CS (CS tho
khong 6n dinh & pH thap) [5].

- Tang sb luong tAm hoat tinh trén CS, ting kha
nang tiép can cua As véi cac tdm hoat tinh [6].

- Tang kha ning hap phu véi cac dang As khac
nhau [7].

- Thay ddi c4u trdc CS pht hop cho mé hinh xu
ly dong chay lién tuc [4].

- Cung cép kha ning twong tac cho vat liéu [8].
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Nghién cau nay thuc hién trén vat liéu
manganese dioxide nano/chitosan composite
(MnO2/CS) (Hinh 1a). Chitosan va MnO; thé hi¢n
dac tinh hap phu khac nhau dap @ng tét cho céc
dbi tugng can hip phu co6 tinh chit khac nhau
(Hinh 1b). Su két hop hai loai vat liéu nay dugc
mong doi cho phép ma rong pham vi ap dung. Cac
quang chira MnO; la mét trong nhitng tdc nhan xu
ly arsenic trong tu nhién. Theo d6 As(III) bi oxy
hoa thanh As(V) it doc hon, ddng thoi As(V) lai
dugc hap phu vao MnO: [9].

Hién nay, 6 nhiém kim loai ning trong d6 c6 As
dang 1a van dé gay lo ngai rat I6n cua nguoi dan.
Viéc xur Iy As trong nuéc la nhiém vy va cling la
vén dé thir thach cua cac nha khoa hoc. Trong cac
cong bd trude, ching toi da diéu ché duoc vat ligu
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Hinh 1a. Ciu tric cua Cellulose, Chitin va Chitosan

Bang 1. Mot vai dn xuét cua chitosan duing xir ly arsen
trong nudgc [4].

Vit ligu hap phu As(V)  As(V)
(mg.g")  (mg.g")
Chitosan khau mang (CS) 14,16 -
Chitosan hat thdm molybate (MICB) 93,95 69

Chitosan hat tham titan dioxide (TICB) | 4,9 6,4

Chitosan hat thdm sit (FICB) 22,6 6,48
Chitosan vay phu sat (ICF) 16,5 22,5
Khau mang chitosan bang sit (F-CS) 134
Chitosan phu ceramic alum (CS-CA) 96,46 56,5
Chitosan phu cat gangetic(CS-GS) 23 17
2. VAT LIEU VA PHUONG PHAP
Héa chit va thudc thir
Photassium permanganate (KMnO4, Merck),

chitosan dang vay da khau mang, ethanol (EtOH,
Merck), Sodium hydrogen arsenate heptahydrate
(NazHAsO4.7H,0, Sigma Aldrich), chlorohidide

hip phu MnO,/Chitosan va di @ng dung thanh
cdng trong viéc lam giau mot s6 nguyén té nhu
chi [10] va k&m [11] trong nudc voi dung lugng
hip phu cuc dai lan luot 1a 129,8 mg/g va 24,21
mg/g ¢ pH=4.

Trong nghién ciru ndy, chdng t6i mudn tham do
kha nang luu gir As trong nuéc cua loai vat liéu
nay qua cac noi dung khao sat: (i) Diéu kién sir
dung cua vat liéu: pH, thoi gian can bang hip phy;
(i) Tinh toan dung lugng hap phu cuc dai bang mo
hinh Langmuir tuyén tinh; (iii)Anh huong cua cac
anion dén sy hap phu As(V); (iv) P& nghi co ché
hip phu cua vat liéu déi voi As(V); (v) Két hop so
sanh vai vat ligu chitosan nham 1am rd wu thé cua
vat liéu moi.
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Hinh 1b. Céc qué trinh hoa 1y dién ra trén vat li¢u
MnO;/chitosan

acid (HCI, Merck), Sodium hydroxide (NaOH,
Merck), Sodium borohydride (NaBH., Merck)
Thiét bi va dung cu

Thiét bi quang phd hap thu nguyén tir Vario 6
(Analytik Jena, Germany) dé phan tich As & budc
séng 193,7 nm bing ky thuat tao hoi hydride.
Thiét bi quang phé hip thu nguyén tir ngon lira AA
6650 (Shimadzu, Japan) phén tich Mn & buéc song
297,5 nm. Bom nhu d6ng HVG-1 (Shimadzu,
Japan) c6 thé diéu chinh téc do dong tir 0,5 dén 5
mL/phat. May do pH Seven Compact S210
(Mettler Toledo, Switzerland). Céan phan tich
(Mettler Toledo Switzerland), may khudy tir da
diém, gidy loc va nhitng dung cu thi nghiém théng
thuong khéc.
Pidu ché vat ligu MnO2/Chitosan tir chitosan

MnO,/CS duoc tdng hop bing céch cho tir tur
dung dich KMnO4 b&o hoa vao hdn hop gom
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chitosan, ethanol va nudc tai nhiét ¢ phong trong
5 gid vai toc d6 khuay 1200 vong/phit. Sau khi
phan tng hoan tat, két thia MnO,/CS dugc rira sach
v6i nudce cat sau do siy kho ¢ 60°C- 70°C trong 12
gio.

Khio sat hiap phu tinh

Khao sat hap phu tinh nham khao séat céc cac
yéu t6 anh huong dén sy hip phu nham tim ra diéu
kién van hanh téi wu. Cac thi nghiém dugc tién
hanh qua cac budc nhu sau:

Pha chuan As(V) khao sat tir chuan goc 1000
ppm bang binh dinh muc. Thé tich pha phai dam
bao du dé thuc hién hét mot khao sat. Nong do
chinh x4c dwoc xac dinh lai bang phép do HG-
AAS.

Ddi vé6i khao séat anion canh tranh, cc anion CI-,
NOs-, SO duoc thém vao bang dung dich pha
san cac mudi cua sodium rin pH cac dung dich
dugc diéu chinh biang cach cho thém HCI va
NaOH,c6 nong do 0,01; 0,1 va 1,0 M, céc ion CI-
va Na* ¢6 kha niang canh tranh hap phuy, tuy nhién
& ndng d6 nho hon 50 ppm céac ion hau nhu khong
anh huong [6, 12].

Rat 14y 50 mL dung dich chuan cho vao becker
dung tich 100 mL.

Thém luong vat liéu hap phu vao va tién hanh
khuay trén may khuay tir.

Loc vat liéu bang gidy loc théng thuong. Dung
dich sau loc dem do As trén hé HG-AAS. Luong
As(V) bi hip phu duoc tinh bang cach liy ndng do
dau trir ndng do sau hap phu.

Riéng ddi v6i mau xac dinh manganese thdi ra,
dung dich sau loc duoc acid héa véi 1 mL HCldd
dé chuyén céc dang Mn v& Mn?Z. Luong
manganese cua vat liéu duoc xac dinh bang cach
can chinh xéc 0,1 g MnO2/CS rdi acid héa vai 2
mL HCI dam dic. Sau d6, miu dugc pha lodng va
do bang F-AAS.

Khio sat hip phu dong

Bén canh khao sat hap phu tinh cho nhiéu théng
tin vé diéu kién 1am viéc cua vat liéu, khao séat hap
phu dong lai gan giii hon véi kha nang (ng dung
thuc té cua vat liéu. Trong phan nay, vat liéu duoc
nhdi 1én cot rdi cho dong dung dich hap phu chay
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qua. Thu duoc két qua bang cach do luong As con
lai.

Chuan bi dung dich chaa chinh xac 2 pg/L
As(V), pH duoc can chinh bang HCI hoic NaOH
¢6 ndng d6 0,01; 0,1 va 1 M. Dung dich nay sau d6
dugc bom bang mét bom nhu dong qua cot da
duoc nhdi 0,10g vat lidu MnO2/CS. Sau d6 duoc
himng loc liy 50 mL dau, dem do As rdi tinh hiéu
suét vai nhiing toc do dong khéc nhau.

3. KET QUA VA THAO LUAN
Xac dinh dic tinh cia vat liéu MnO2/CS

Thudc tinh bé mit cua chitosan va chitosan phi
MnO;, dugc nghién ciu bang phuong phap kinh
hién vi dién tir. Hinh 2 cho thdy anh SEM cua vat
liéu chitosan chua phu MnQO; (Hinh 2a) va vat liéu
da phu MnO; (Hinh 2b). Két qua cho thiy, vat liéu
chitosan chua bién tinh véi MnO2 c6 bé mat nhin
trong khi d6 vat lisgu MnO,/CS diéu ché duoc c6
bé mat x6p do dugc phi boi nhitng hat MnO; ¢6

kich thudc < 18 nm.

Hinh 2. Hinh chyp SEM cho (a) chitosan va (b)MnO,/CS

Két qua chup phd FTIR cua chitosan, MnO> va
MnO2/CS dugc thé hién trén Hinh 3. Két qua cho
thy, khdng c6 su hinh thanh peak méi, ching to
khéng c6 su tao thanh lién két véi MnO, va
Chitosan. Tuy nhién, so sanh phé FTIR cho thiy,
cac peak dao dong dac trung cta nhom amide |
(1656 cm™?), amide 1l (1598 cm™) va nhom OH
(1423 va 1382 cm?) cua chitosan ciing nhu dao
dong cua lién két Mn-O (525 cm™) cia MnO; da bi
dich chuyén thanh cac peak twong Gmg nhu 1633;
1554; 1411; 1343; 518 cm™ khi tao thanh vat liéu
MnO_/CS. Biéu nay ching té raing MnO, da dugc
gan thanh cong trén chitosan bing cac twong tac
vat Iy [10].
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Hinh 3. Phé FT-IR cua (a) chitosan, (b) MnO, va (¢) MnO,/CS

Dién tich bé mat (m¥g) va kich thudc 15 trong
dugc xac dinh bdi phuong phap phan tich BET va
BJH. Theo phan loai cua IUPAC, cac vat liéu co
kich thudc 16 xbp d > 50 nm 1a vat liéu mao quan
I6n, vat liéu mao quan trung binh (2 < d <50 nm)
va vat liéu mao quan nhé (d < 2 nm). Két qua cho
thay, vat liéu MnO,/CS 1a vt liéu c6 kich thuéc 16
x6p trung binh véi kich thuée 16 xp trung binh la
23,3 nm. Dién tich bé mat cua MnO,/CS (trung
binh 15,75 m?/g) cao hon CS (0,23 m?/g).

Khio sat pH

Gia tri pH c6 anh huong khé Ion dén sy hip phu
do n6 anh huong dén trang thai ion hoéa cua vat
liéu ciing nhu cén bang ion trong dung dich. Két
qua thir nghiém cho thay vat liéu CS va MnO2/CS
tan ra nhiéu ¢ cac pH < 3,0. Diéu nay phu hop voi
céc cong bd vé vat lidu co ngudn gde tir chitosan
do & pH thip chitosan bi depolymer héa [5]. Tuy
vay két qua khao sat kha ning hip phu As(V)
(Hinh 4) cho thdy ca hai loai vat lieu CS va
MnO,/CS déu thé hién hiéu ning hap phu As(V)
t6t & pH = 3,06 vai kha ning loai bo 99,4% ting
Vi MnO,/CS va 81,4% ung véi CS.

. mcs o2

s
}

s

Higu sust %

306 420 5 7680 13
pH
Hinh 4. Anh huéng cua pH dung dich dén sy hdp phu
As(V).As(V) 2000 ng/mL; 0,109 vat li¢u/50 mL dung dich;
khudy 120 phat

Diéu nay c6 thé giai thich rang, trong dung dich
nudc, cdc nhdm amin tu do cua chitosan (pKa =
6,2- 7) c6 thé tu proton hoéa theo trang thai can
bang proton nhu sau:

. _
R~ NH, + H,0 <> R — NHz + OH Q)

Céc ion arsenate mang dién tich am chu yéu
duoc gén vao cac nhém amin proton c6 sin. Tai
cac gia tri pH khac nhau, nhém R-NH; cua
chitosan c6 thé nhan thém mot proton dé tao thanh
R-NHs* theo mirc do khac nhau. pH thap lam ting
mirc d6 cua proton cua nhom amine trén chitosan
qua anh huong dén trang thai can bang phuong
trinh thé hién trong phwong trinh (1). Do dé, sb
tam hap phu ting 1én, kha nang hap phu arsenate
tang 1én. Dong thoi pH ciing lam anh huong dén
dang ton tai ciia cac ion arsenate trong nudc.

"

- + W
HyA50, — H,As0;—— HAs0} —— As0%"
pKe=21 P67 ple=112

)

Véi lyc hoa tri, nén mdi trung tam chi giir mot
phan tir chat bi hap phu va trén bé mat tao ra mot
I6p don phan tir chat bi hip phyu. Cac phan tir chat
bi hip phu nay chi tuong tac véi bé mat chat hap
phu ma khong twong tic va anh huong dén céc
phéan tu khéc.

Phuong trinh tuyén tinh Langmuir ¢6 dang nhu
sau:

Trong do:
Ci : ndng d6 ban dau cua dung dich hip phu.
Ce : ndng d6 can bang trong dung dich.
Qe : dung lwong hip phu duoc tinh theo cong
thure.
Vx(Ci-Ce)
Gde =—m
m : Khéi luong vat liéu hip phu
K¢ 1 hing sb
D6 thi cia md hinh Langmuir dang tuyén tinh
duoc thé hién trén Hinh 6. Két qua cho thdy dung
lwong hap phu cua vat liéu nay (3,33 mg As(V)/g)
kém hon so v6i nguyén liéu chitosan (12,5 mg
As(V)/g) tuy nhién & nong d6 dau As(V) thap (300
ppb) hiéu qua hap phu cua vat liéu nay (>99%) cao
hon so véi nguyén liéu chitosan (81%) (Hinh 5) .
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Hinh 5. Anh huéng cua ndng do dau, 0,10g vat lidu /50 mL
dung dich; khudy trén 120 phat; pH=3.06
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Hinh 6. M6 hinh Langmuir tuyén tinh trén hai loai vat liéu
chitosan va MnO,/chitosan

Anh hudng ciia cac anion: CI,, SO, NO*

Trong thuc té, trong méi trudng nudc ty nhién
khong bao gio c6 ion nao ton tai don 1é. Dic biét,
nuéc bi nhidm As luon di kém véi nhitng ion khac.
Diéu nay lam han ché rat nhiéu kha ning cua vat
liéu trao di ion bai su canh tranh trao d6i. Sy hip
phu ciing khong ngoai 1&. Vi vay, dat ra yéu cau
phai khao sat hap phu trong hé théng da ion dé
danh gia anh huéng. Céc ion chit dién ly dwoc hip
phu wu tién theo nhiing tinh cht sau:

Phan bé mit c6 dién tich xac dinh, nén chi hap
phu cac ion c6 dién tich trai dau véi né va kha
nang hap phu thi phy thuoc vao ban chét cua cac
ion.

- P6i véi ion ¢c6 cing hoa tri, ion nao ¢ béan
kinh 16n nhét s& c6 kha ning hap phu cao nhat, do
céc ion cd ban kinh 16n thi ¢ phan cuc I6n, dong
thoi 16p vo solvate héa mong hon dé tién vao bé
mat chat hdp phu hon.

- Trong céc hap phu ion c6 héa tri khac nhau thi
hoa tri cang cao (dién tich 16n) thi cang d& hap
phu.

NATURAL SCIENCES, VOL 2, ISSUE 3, 2018

Trong cac nghién ctu trude d6 vé vat lidu tuong
tu, nam 2013, Kwok va céac cong su [6] da ching
minh cac anion nhu CI, NOs", SO4%...canh tranh
hip phu v&i As(V). Ciing trong nghién ctru nay,
cac nha khoa hoc cho rang chinh dién tich va kich
thudce ion dd lam cho anh huéng cta cac anion 1én
su hap phu la khac nhau. Dya trén nghién ciu nay
ching téi thuc hién khao sat anh huéng cta cac
anion bang cach c¢é dinh néng d6 As(V) ¢ 2000
ng/mL va thay doi ndng d6 cac ion CI', NOg', SO,
tr 0 - 10000 mg/L & pH=3,0 dé dénh gi4 anh
huong. Két qua dugc thé hién trén Hinh 7.

Két qua cho thay cac anion nhu CI', NOgz', SO,
déu co6 anh huong 18n sy hap phu As(V) do canh
tranh hap phu. Trong d6 CI, NO3z anh huéng gan
nhu twong duong nhau, con SO4% anh hudng manh
hon. Bén kinh céc ion ciing anh huéng manh dén
su hip phu

_ 2— 2 _ —
H3AsO, > H,AsO, > HASO, >SO, > NOj > Cl (3)

V6i phuong trinh can bang proton caa nhom
amine trén chitosan, cAc nhdm chirc amine mang
mot dién tich duong & mdi tm hoat tinh. Do d6 ti
I& cua ion chloride va nitrate gan vao proton amine
trén chitosan la 1:1 trong khi ti 1€ nay véi ion
sulfate la 1:2 cho thdy sulfate chiém téi 2 vi tri hip
phu.

+ - + - -
R—NH3+CI +H20c>R—NH3CI + OH (4)

+ - + - -
R - NH5 + NO; +H,0 < R - NH3NO; + OH (5)

+ 2— + 2— -
2R = NHg +S0, +H20c>(R—NH3)2504 + 20H (6)

Hiau sust (%)

0 2000 4000 6000 8000 10000
Néng dg anion (mglL)

Hinh 7. Anh huéng caa anion dén hiéu suét hap phu cua vat
licu. As(V) 2ug/mL; khéi lugng vt liéu 0,1g; thé tich dung
dich 50 mL; Thai gian tiép xic 120 phat; pH=3,05
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Lwong mangan théi ra

Két qua phan tich ham luong manganese thdi ra
theo pH duoc thé hién trén Hinh 8. Két qua cho
thdy, phan trim manganese thoi ra phu thugc vao
pH va giam dan khi tang pH, hoan toan phu hop
v6i gia thuyét dua ra truée d6. Tuy nhién, didu nay
lai dan dén mot van dé I6n trong qua trinh xtr ly
nuéc néu vat lidu duoc dua vao sir dung thuc té.
Nong do Mn qué cao so véi mirc quy dinh 0,5 ppm
khién nudc xi ly qua vat liéu khong dap tmg dugc
nhu cau xtr ly. Su thdi ra caa manganese chu yéu
do nano MnO: lién két véi CS theo kiéu vat ly nén
& pH thap CS tan dan dén nano MnO; di vao dung
dich.

2 [Mn] thi raim3u tréng
—2-%Mn thoi raiméu Tréng

9243 [Mn] thii ralmau hap phy
- A-[%Mn thoi ralmAu hap phy

mg/g

Hinh 8. Luong Mn tan ra tir vét liéu trong qué trinh hap phu
As(V) ¢ c&c pH khéc nhau. [As(V)]: 2000 ng/mL; My icu: 0,10;
Vdung dich- 50 mL), tkhudy: 120 phl]t

Khio sat dong: toc do dong

Trong khao sat hap phu tinh, cac yéu t6 anh
huéng nhu pH, ndng do, ion anh huong. .. da duoc
lam s&ng to. Tuy nhién, trong thuc té cac mo hinh
xtr 1y nudc thuong nhodi vat liéu hip phu qua cot
réi cho dong nudc can xir ly chay qua. Viéc ding
chitosan lam pha rin trong cot gap nhiéu kho khin
vi chitosan dang ban dau khé thim wét va nhe hon
nudce, trong khi d6 viéc dung vat liéu MnO-/CS lai
dé dang hon vi vat liéu nay rat d& thim u6t va
nang hon nudc. Do d6, ching toi tién hanh cac
khao sat hip phu dong nham mé hinh héa cach xr
ly nuéce thyc té trong phong thi nghiém (Hinh 9).

Ong din I

_
/ Cot nhéi
== {

LHO

Binh chita mau As(V) Bomnhu dong

Binh héing miu

Hinh 9. M6 hinh khéo sat dong

Két qua phan tich cho thdy & 0,46 mL/phut cho
hiéu suat hip phu cao nhit (91,96%) va giam dan
khi ting téc 6 dong. O tdc d 2,04 mL/phut ciing
cho hiéu suat hap phu rét cao (91,02%). Diéu nay
cho thdy MnOz/chitosan c6 thé duoc &p dung dé
Xt Iy nudce theo phuong phép cot.

4. KET LUAN
Pé tai da bude dau khao sat thanh cong su hap
phu As(V) trong nuéc bang vat lidu

MnOy/chitosan. Qua d6 biét duoc khoang pH lam
viéc, dung luong hip phy, anh huong cua céc
anion théng thudng va nhitng bién ddi cua moi
truong va vat liéu. Ngoai ra con xac dinh kha niang
xir ly bang dong chay cia MnO2/chitosan. Nhiing
thanh qua dat duoc 1a co s cho nhitng nghién ctu
tiép theo vé phat trién vat liéu va xir ly arsenic
trong nuéc.
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Abstract—The capability of chitosan-based MnO:
material for retention of arsenate in water was
investigated for static and dynamic models. Several
factors that influence the retention capacity of the
material for As(V) such as pH, adsorption time,
initial concentration of As(V), mixing speed (static)
and competitive anions were studied. The results
showed that the maximum adsorption capacity
calculated from Langmuir model of As(V) on
MnOz2/chitosan was lower than that of chitosan (3.33
mg As/g compared to 12.5 mgAs/g). However, the
retention efficiency for As(V) at low concentration

(300 ppb) of MnO:/chitosan was much better than
chitosan (>99% compared to 81%). MnO2/chitosan
material worked with As(V) within pH range of 3.06
— 9.13 with best efficiency within pH range of 3-4.
Chloride, nitrate and sulfate anions at concentrations
of 8000-10000 mg/L reduced 20% retention
efficientcy of As(V). The studied material showed its
great promise to be useful for As(V) removal from
water

Index Terms—-chitosan-besed MnO2,
removal

arsenic
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