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TOM TAT

Trong bai bao nay, trinh bay két qua nghién cttu tdng hop va kha nang hdp phu
As(Ill) cta vat liéu diatomite bién tinh bang cac oxide sit va mangan (Fe-
Mn/diatomite). Két qua cho thdy vat liéu nay c6 kha nang hdp phu/oxy hoa As(III)
rdt cao. Anh huong ctia pH va lwc ion Na2COs va NasPOs ciing da dwoc khao sat.

Day la mot loai vat liéu tiém nang dé€ xi ly asen trong moi truong nudc.

Tw khoa: Asen, As(Ill), diatomite, bién tinh.

1. MO PAU

O nhiém asen 13 van dé moi treong dwgc nhiéu nha khoa hoc quan tam boi doc
tinh va kha nang gay ung thu cua chung. T6 chitc Y t€ thé gidi da cong bd tinh trang 6
nhiém asen & mot s6 qudc gia nhw Trung Qudc, My, Bangladesh, Mexico, Pai Loan,
Chile, Argentina, Viét Nam... [1]. Asen c6 thé duoc tim thdy trong nudc dudi dang
oxo-anion 0 hai trang thai oxy hoda cua né la As(IIl) va As(V) hodc dang két hop cua
chung (asen hitu co). Ddc tinh ctia asen phu thudc rat 16n vao thanh phan hoéa hoc ctua
chiing va theo chudi: asen hitu co < As(V) < As(III) [2-4].

Cac phuong phap xt ly cac kim loai ndng trong nudc bao gom: phuong phap
két taa, cac phuong phap dong hoc dién hoa (electrokinetic methods), phuong phap
trao d6i ion va mot vai ki thuat khac da duoc nghién cttu chi tiét [5]. Mdi phuong
phép ¢é vu diém cling nhu nhuoc diém vé hiéu qua cing nhu chi phi. Phuong phéap
két taa c6 hiéu qua loai bo kim loai cao, nhung noé to ra khong hiéu qua khi loai bo kim
loai & nong d thap. Cac phuong phap dién hda c6 hiéu qua khi loai bd cac kim loai
ndng ¢ nong do thdp nhung khong hiéu qua vé chi phi. Phuong phap hdp phu duoc
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cho 1a mdt phwong phap day hira hen véi hiéu qua xtt ly cao, dé van hanh va chi phi
thap. Do d¢6, viéc tim ra mot chat hdp phu phu hop dang duwoc cac nha khoa hoc déac
biét quan tam. Nhiing yéu cau can thiét ddi véi mot chat hap phu la gia thanh thap, dé
st dung, dung luwong hap phu cao va cé kha nang tai tao.

Cac vat liéu st dung dé hap phu bao gom cac khoang chat v co: dat sét, zeolit,
da ong, than hoat tinh, diatomit; cdc chat hitu co: chitin/chitosan, alginat; cac oxit vd co
hoat tinh: nano oxit sit, nano oxit silictro bay... [6-7]. Cac nghién cttu vé tim kiém, bién
tinh cac vat liéu tw nhién lam chat hdp phu kim loai nang da va dang duwoc cac nha
khoa hoc trong va ngoai ntdc quan tam [8-10].

Trong nghién cttu nay ching toi trinh bay két qua nghién ctru bién tinh vat liéu
diatomite bang ludng oxit sat va mangan (Fe/Mn-diatomite) va kha ning hdp phu
As(IIl) ctia vat liéu nay. Anh huong cac loai mudi thwong gép trong moi treong dén
kha nang hap phu cua vat liéu ciing duoc thao luan.

2. PHUONG PHAP NGHIEN CUU
2.1. Héa chat va thiét bi phén tich

Bot diatomit ty nhién (Mo Tuy An, Tuy Hoa, tinh Phu Yén, Viét Nam). Cac
dung dich As(V), As(Ill) néng d6 1000 ppm dwoc pha tir dung dich g6c (Merck, Dtic).

Pho XPS duoc do trén may Shimadzu Kratos AXISULTRA DLD spectrometer.
Str dung ngu6n phat tia X vdi bia Al, 6ng phat lam viéc & 15 kV - 10 mA. C4c dai ndng
luong lién két dugc hiéu chinh bang cach chuan ndi véi pic C 1s (0 284,6 eV) va st
dung phan mém phan tach phd CasaXPS. Asen duoc do bang phuong phép quang
pho hdp thu nguyén t (AAS) trén may trén may AA6800, Shimazu, Nhat Ban.

2.2. Tong hop vat liéu
Téng hop vdt lidu diatomite bién tinh bang oxit sit (Fe/diatomite)

Bién tinh diatomit bang mudi Fe(Il) dwoc thuc hién theo quy trinh don gian
st dung diatomit véi dung dich FeSO4 nhw sau: khudy 2,5 gam diatomit trong 500
mL dung dich FeSO4 0,025 M ¢ nhiét d¢ phong cho ti€p xuc v6i khong khi trong 8
gio. Mau sau d6 duoc loc, rita bang nudc cat va sdy khd qua dém 6 60 °C, bao quan
va stt dung.

Tong hop vdt ligu diatomite bién tinh bang oxit mangan (Mn/diatomite)

Can hdén hop gom: 2,1 gam diatomit, 2,212 gam (NH4)2$:0s va 1,85 gam
KMnO+ cho vao cc 100 mL. Thém vao hdn hop trén 30 mL nudc cat, lc déu. Cho
hén hop vao binh teflon dat trong binh thuy nhiét (binh thép khong gi dé bao vé).
Thuc hién qua trinh thuy nhiét trong tt sdy ¢ nhiét dd 90 °C trong thoi gian 12 gio.

36



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 12, S8 2 (2018)

Sau do ldy ra, dé ngudi dén nhiét do phong. Loc rira két tta can than nhiéu lan
bang nudc cat. Mau sau loc duoc say o 60 °C trong 24 gid, bao quan mau va st
dung (ky hiéu la Mn-diatomite)

Téng hop vdt liu diatomite bién tinh bang oxit st va mangan (Fe/Mn-diatomite)

Vit liéu Fe/Mn-diatomite) duoc tong hop voi ty 16 nong d6 mol dung dich hai
mudi FeSO«#KMnO:s = 5:1, ¢6 dinh pH cua dung dich phan tng ¢ pH = 6 (dung dung
dich NaOH 0,1 M hoac HC1 0,01 M d€ diéu chinh).

Chuan bi cac dung dich FeSO: néng d6 0,125 M va dung dich KMnOs 0,025 M
trong NaOH (0,1 M): (i) 1ay 7,5 mL dung dich cta FeSOs lan lwot da chuan bi trén
cho vao cac binh nén c6 sdn 2,0 gam diatomit khd, khudy hon hgp bang may khuay
tkt trong 30 phut. (ii) ttr buret thém tt tir 7,5 mL dung dich KMnOs (0,025 M) trong
NaOH (0,1 M) vao hén hop trén, diéu chinh pH hon hop dén pH = 6 bang dung
dich HCI va dung dich NaOH, ti€p tuc khudy hén hop trong 30 phtt. (iii) gan loc
hdn hop 14y chat ran (dung dich sau rtra 6 moi treong trung tinh), sdy kho chat
ran ¢ 60 °C trong 12 gid, nung mau 6 350 °C trong 3 gio.

2.3. Nghién cttu hap phu As(III)

Trong nghién ctru, chting ti stt dung hai md hinh phd bién dé nghién ctru ding
nhiét hap phu dé la Langmuir va Freundlich. Ngoai ra, md hinh Freundlich bién d6i
(modified Freundlich) dang phi tuyén ciing duoc sit dung d€ tinh toan.

4n K,

Phuong trinh dang nhiét Langmuir phi tuyén cé dang: G, = m
L>e

(D

, N 1 1 1
va dang tuyén tinh [11]: — = —+—— (2)

qe qm qm K LCe
trong d96, g. 1a dung lwong hap phu tai thoi diém can bang (mg/g); C. 1a nong do cta
chat bi hdp phu trong dung dich tai thoi diém can bang (mg/L); g la dung luwong hap
phu cue dai don 16p (mg/g); K 1a hang s8 hdp phu Langmuir.
Hoi qui tuyén tinh 1/ge v6i 1/Ce tir phuong trinh tuyén tinh, tir cac gid tri d6 doc
va doan cit véi truc tung ta c6 thé tinh duoc gmva K.

Phuong trinh dang nhiét Freundlich phi tuyén c6 dang: q, = Kz.C 1 /n 3)

e ) 1
va tuyén tinh c6 dang [11]: InQ, =InK_ +Hln C, (4)
trong do, n la hé s6 di thé va Kr la héng s0 Freundlich, n va Kr phu thudc nhiét 6. Hoi
qui tuyén tinh Inge theo InCe theo phwrong trinh trén ti gid tri ctia d6 doc va doan cat

voi truc tung ta tinh dwoc cac gia tri n va Kr.
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1
21
M hinh Freundlich bién d6i phi tuyén c6 dang [12]:q, = KFCE(” J (5)

Dang nhiét hap phu As(ITl) va As(V) duoc thiee hién 6 cac pH khac nhau (tt
3,5 dén 9). Chuan bi 10 binh ndén cé khdi luwong vat liéu hdp phu tang dan tir 0,01;
0,025; 0,04;... 0,13; 0,145 gam, thém vao mdi binh dung dich asen c¢6 nong d6 va pH
xé4c dinh. Lac hon hop trong 24 gio ¢ t8c dd 240 vong/phut dé dam bao sy hdp phu
dat can bang. Dung dich sau khi lic duwgc ly tam loai bé phan ran va xac dinh néng
do cua asen. D€ nghién cttu anh hudng cua luc ion: Chuan bi day dung dich cé thé
tich 50 mL, chita cac mudi can khao sat anh hudng cé néng do tir 0 dén 100 mg/L va
nong do xac dinh cta asen. Cho vao mdi binh 0,1 gam vat liéu, 14c hon hop trong 24
gio véi tdc dd 240 vong/phut. Dung dich sau khi lac duoc ly tam loai bo phan ran
va xac dinh néng do cta asen.

3. Két qua va thao luan
3.1. Dic trung thanh phan vét liéu Fe-Mn/diatomite

Két qua do EDX cua Fe-Mn/diatomite tong hop trong diéu kién ty 1é mol Fe/Mn
=5 va pH = 6 cho thdy ty 1é mol Mn/Fe = 0,08.

Bdng 1. Phén tich nguyén t6'bang EDX ctia Fe-Mn/diatomite tong hop trong diéu kién pH = 6
va ty 1¢ mol Mn/Fe khic nhau
Ky hidumau  Al(%) Si(%) Ti(%) Mn(%) Fe(%) Ty 1é mol Mn:Fe
Fe-Mn/D65 9,33 75,41 0,37 0,95 12,38 0,08+0,0

Trang thai oxy hda ctia cac oxit bién tinh duoc nghién ctiru bang phd XPS (hinh
1va Bang 2). Két qua cho thay mot hén hop cac axit Fe*/Fe?* va Mn*/Mn?* dugc hinh
thanh trén bé mit diatomite.
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Hinh 1. Phé XPS 156i Fe2ps»2 (a) va Mn2psp (b) cia mau Fe-Mn/D t6ng hop
0 ti1é mol Fe/Mn =5 va pH = 6.

Bdng 2. Thanh phan trang thai oxy hoa ctia sat va mangan trong Fe-Mn/diatomite
tong hop o cac ti 1é mol Fe/Mn =5 va pH =6
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Ty 1é mol Fe/Mn Fe? Fe3 Mn3+ Mn*
Fe-Mn/diatomite 25,64 74,36 23,64 76,36

3.1. Suw hdp phu/oxy hoa As(III) thanh As(V) trén vat liéu Fe-Mn/diatomite

Viéc bién tinh da nang cao dang ké kha nang hap phu As(IIl) cua diatomite.
Trong cung mot diéu kién thi nghiém, két qua nghién cttu cho thdy vét liéu Fe-
Mn/diatomite c6 hiéu sudt hdp phu (64%) 16n hon 10 Ian so véi diatomit Phu Yén chua
bién tinh (6,0%) va cao hon nhiéu so véi cac diatomit bién tinh khac Fe-diatomite
(8,8%), Mn-diatomite (12,6%).

Vit liéu Fe-Mn/diatomite sau khi hap phu As(III) (d€ loai bé kha nang oxy héa
ctia oxy khong khi, cac mau thi nghiém dwoc duoc suc khi nito lién tuc trong qua trinh
hap phu) dugc phan tich thanh phan bé mit bang phd XPS dé xac dinh trang thai oxy
hda cta asen truede va sau khi hdp phu. Hinh 2 trinh bay két qua pho XPS 16i cua cac
nguyén t6 Fe, Mn va As.

Két qua ¢ bang 3 cho thdy bé mat Fe-Mn/diatomite sau khi hap phu As(Ill) tao
ra hai dang As(V) va As(III) vdi ty 1é twong dwong nhau, trong khi d6, thanh phan cta
cac trang thai ctia oxy hoa ctia Fe2ps2 va Mn2pse thay doi so voi ban dau. Trong khi bé
mat Fe-Mn/diatomite sau khi hdp phu As(V) dang As(V) ton tai cht yéu. Diéu nay cho
thay, As(III) da bi oxy hda thanh As(V) trén vat liéu Fe-Mn/diatomite. Hién twong hép
phu/oxy hoa As(Ill) ciing da dwoc quan sat boi mot s tac gia khi nghién ctru su hap
phu As(III) béing MnQO:[13], Fe20s-MnQOz/diatomit [14], Fe203-MnQOz/Zeolit [15].
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Hinh 2. Pho XPS 161 Fe2p, Mn2p va As3d cuaa vat liéu Fe-Mn/diatomite sau khi hdp phu As(III)
va As(V), Diéu kién thi nghiém (DKTN): m = 0,1 g, Vaa = 50 mL, thoi gian 14c: 24 h,
[As(V)]= 30 mg/L; [As(IIl)]= 30 mg/L, nhiét dd = 25 °C.

Bang 3. Pho XPS 16i Fe2p va Mn2p As3d cua vat liéu sau khi hap phu As(III), As(V)

Fe2psp Mn2psp As3dspe
Trang théi oxy hda Fe2+ Fed* Mn Mné+ A A
faeuMkE: (;lgtm}‘f 70904V 710,78V 642,03 eV 64574 eV 4510 eV
vy TP azzem) (8222%) (7814%)  (21,86%) (100%)

Fe-Mn/diatomite 708,00eV 710,04eV 641,30eV 644,04eV 44,41 eV 4536eV
sau khi hap As(Ill)  (58,25%)  (41,75%) (49,98%) (50,02%) (54,31%) (45,69%)

Mot diéu tha vi la As(IIl) c6 ddc tinh hon As(V) rat nhiéu va thong thuong sy
hap phu As(V) dé dang hon sy hap phu As(IIl) trén cac vat liéu [9], [14]. Sw tw oxy hda
As(III) thanh As(V) c6 thé dong gdp mot phan dén kha nang hap phu As(Ill) cua vat
liéu nay. Tac nhan oxy hoéa As(IIl) dwoc cho la MnO:[15], [16]. Cac phan ting twong tw

co thé xay ra trén bé mdt Fe-Mn/diatomite theo dé nghi ctia cac tac gia [15], [16] nhu

sau.:
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MnO, + H,AsO, + 2H" = Mn** + H,AsO, + H,0 (6)
2Mn-OH + H,AsO,= (MnO),AsOOH + 2H,0 (7
MnO, + Mn** + H,0 = 2MnOOH’ (8)

32 Anh huwéng caa pH dén kha ning hip phu As(IIl) caa vat liéu
Fe-Mn/diatomite

Khéng nhitng dién tich bé mat va s6 luong tam hap phu déng vai tro quan
trong ma pH ctia dung dich ciing anh hudng dang ké vao kha nang hap phu As(IIl) va
As(V) nhu trinh bay trong hinh 3. Két qua cho thdy rang hiéu sudt hap phu As(Ill) ting
khi pH tang.

80 -
70 -
60 -
50 -
40 -
30 A
20 +
10 -

% Hap phu As(I11)

156 29 499 6 83 104

Hinh 3. Anh huong ctia pH dén kha nang hdp phu As(Ill). DKTN: m = 0,1 g, Vaa =50 mL,
[As(III)] = 30 mg/L, thoi gian 14c: 24 h, nhiét do = 25 °C.

Diém déang dién cta vat liéu Fe-Mn/diatomite trong méi truong cé chat dién ly
nén NaCl 0,1 M 1a & pH = 4,5. Dang ton tai As(Ill) & pH = 0 dén 9 chu yéu la HsAsOs,
trong khi d6 & pH > 9 thi cdc dang anion nhu H2AsOs chiém wu thé. Nghién ctu gan
day cua Knoerr [20] cho thay sy hap phu As(III) trén sat () hydroxyt xay ra do su tao
thanh phtic cau ndi thong qua qua trinh trao d6i phdi twr lién quan dén nhém -OH™ va
-OH, . Trén co s¢ dit kién nhiét dong hoc, Clifford va cong sw [17] da tinh toan h?mg sO
phan tng K: ctia cac phtc tao thanh = FeH,AsO; va = FeHAsO| lan luot 1a 10* va
2,2x10* Céc phan tng nhu sau:

=FeOH + H3AsOs < =FeH2AsOs + H20 )
=FeOH + H2As0s < =FeHAsOs + H.0 (10)

Hang s phan ting cao giai thich cho &i lyc 16n ctia dang anion As(IIT) véi bé
mdt am bat ké luc ddy tinh dién. Ly do nay giai thich cho vét liéu Fe-Mn/diatomite ¢
kha ning hip phu As(IIl) ting khi pH ctia m6i truong ting. Anh hirong ctia pH dén sy
hap phu As(Ill) khac nhau tuy thudc vao tung loai vat liéu. Xu va cong su [18] da
nghién cttu kha nang hap phu As(IIl) trén cac loai dat sét khac nhau. Két qua cho thay
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dung luong hdp phu ting, khi pH tang tir 2 dén 7. Trong khi do, trén vat liéu lai
zirconium polyacryamide [19], thi dung lwgng hap phu giam khi pH tiang. D&i voi oxit
sat vo dinh hinh va goethit, dung lwong hadp phu As(Ill) ting dén pH = 8 sau d6 giam
khi pH ti€p tuc tang. Trong khi d6 dung luong hap phu As(IIl) lai tding manh khi pH
tang tir 2 dén 10.

3.3. Dang nhiét hap phu

Déng nhiét hdp phu dwoc nghién ctru ¢ nhiét d6 phong va & cac pH khac nhau.
Ba mo hinh déng nhiét hdp phu Langmuir, Freundlich, Freundlich bién d6i ¢ dang phi
tuyén duoc st dung nghién ctru. pH anh hwong rat 16n dén kha néng hap phu asen, do
vay nghién ctu d:fmg nhiét hdp phu duoc thyc hién ¢ cac pH khéac nhau ttr 3,5-9,5. Két
qua trinh bay ¢ Bang 4 cho thdy m6 hinh Freundlich bién d6i c¢6 hé sd xac dinh R? cao,
mo hinh nay mo ta tot két qua thuwc nghiém. SO liéu thyc nghiém tuan theo mo hinh
Freundlich chi ra rang bé mit vat liéu Fe-Mn/diatomite gb gh€, va cé nhiing tdm ning
luong bé mat khac nhau.

Bdng 4. Cac tham s0 ctia cdc md hinh hap phu As(Ill) khac nhau theo pH
Langmuir phi tuyén

Thong so As(III)
pH 3,5 5,0 6,8 9,5
gm (mg/g) 6,31 20,69 21,04 29,30
K 0,506 0,027 0,064 0,029
SSE 5,636 2,520 13,717 15,45
R? 0,846 0,809 0,802 0,636
Freundlich phi tuyén
Théng so As(III)
pH 3,5 5,0 6,8 9,5
Kr 0,025 0,175 2,756 0,082
N 0,537 0,784 2,078 0,574
qn (mg/g) 11,42 12,15 13,44 25,18
SSE 7,332 0,138 10,697 1,052
R 0,800 0,990 0,802 0,975
Freundlich bién doi
Thong so’ As(II)
pH 3,5 5,0 6,8 9,5
Kr 0,025 0,170 2,756 0,021
N 0,349 0,437 0,675 0,310
g (mg/g) 11,42 12,22 14,87 31,40
SSE 7,332 0,139 10,697 8,001
R? 0,800 0,996 0,960 0,973
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Céc cong bd nghién ctru vé dang nhiét theo pH khong nhiéu. Jeppu va cong su
[21] da st dung md hinh dang nhiét Langmuir-Freundlich bién ddi d& nghién ctu su
anh hwong ctia pH dén kha nang hap phu As(V). Chung t6i thtt van dung mo hinh
nay, nhung s0 liéu thuc nghiém cua nghién cttu nay khong twong thich v6i moé hinh
Langmuir-Freundlich (R2< 0,4). Tuy vay, két qua thuc nghiém kha phut hgp véi nghién
ctu cua Jeppu [21], trong d6 d6i voi truong hop As(III) khi pH téng thi dung luong
hdp phu ciing ting. Diéu nay do nay da duoc giai thich trong phan nghién cttu anh
huong caa pH.

3.4. Anh huong ctia lyc ion

Trong nghién ctru nay cdc mudi dién ly pho bién cd thé cung ton tai véi As(III)
va As(V) trong dung dich nghién cttu bao gom Na>COs va NasPOs sé dugc nghién ctru.

— Anh hueéng ciia lyc ion Na2COs

w0 . As(III)
Nobng d6 COs>
70 - g dC A
H dau Hsau ApH
~ 60 - (mg/L) P p p
S 50 - 0 4,65 392 073
< 40 -
230 | 10 6,90 443 2,47
520 20 838 499 339
= 10 - i | 40 914 658 2,56
S 0 - ‘ 60 9,36 727 2,09
0 10 20 40 60 80 100 80 9,66 7,80 1,86
Nong do Na,CO, (mg/L) 100 9,81 799 182

Hinh 4. Anh huong cta luc ion Na2COs dén qué trinh hdp phu As(IID).

Luc ion cua Na:COs anh hudng nhiéu dén d¢ chuyén hoéa hdp phu asen. Do
chuyén hoa hap phu As(Ill) tang tir 31% dén 71% khi néng d6 Na2CO:s ting tir 0 dén
100 mg/L nhu trinh bay ¢ hinh 4. Trong truong hop nay, luc ion c6 tac ddng manh dén
kha nang hdp phu. Ion COs* ¢6 thé si hdp phu canh tranh va thay doi dang ké pH khi
nong do NaCOs thay d6i (Hinh 4). Khi tang nong dd COs* tir 0 dén 100 mg/L, pH tang
ttr 4,65 dén 9,81 (bang 4) va khuynh hudng hap phu xay ra nhu treong hop anh huong
ctia pH. Trong truong hop nay cé thé viéc ting luc ion dan dén ting pH ctia moi
treong va su tang kha nang hap phu c6 thé do su tao phtic cau ndi nhu phuwong trinh
(9 va 10).

- Anh hwéng ciia lyc ion NasPOs

Luyc ion NasPOs it anh hudng dén kha nang hap phu As(III), d6 chuyén héa hap
phu chi tang tir 30% dén 39% khi ham luong phosphat tang tit 0 dén 100 mg/L (Hinh
5).
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As(ITI)

>0 1 Noéng do POs> pHdau pHsau ApH

g (mg/L)
z 30 0 3,30 363 033
g 2 10 3,88 372 -0,16
& 10 20 3,96 408 012
f\o 0 40 4,74 426  -048
0 10 20 40 60 80 100 60 6,05 465  -140
Nong d6 NagPO, (mg/L) 80 6,50 477  -1,73
100 6,72 485  -1,87

Hinh 5. Anh huong cta luc ion NasPOs dén qué trinh hap phu asen.

Khi nong d6 mudi NasPOs tang thi pH ciing tang do ion PO ¢6 tinh kiém
(Hinh 5). Da s6 cac truong hop pH ctia dung dich giam sau khi hdp phu. Ly do tai sao
luc ion NasPOs va Na:COs anh hudng va cé tac dong tang kha nang hap phu ddi voi
As(IIl), chting t6i van chua 8. Tuy nhién, ching toi dong y véi cac tac gia [22-23], cho
rang c6 thé c6 nhiéu tam = Fe-OHva = Mn-OH ¢ si chon loc hap phu khac nhau.
Nhu vay, c6 thé hi€u trong treong hop nay cac tam hap phu khong chon loc ddi véi
cac ion (As(Ill)) dang nghién cttu. Theo mo6 hinh nay su hap phu chon loc mot loai
anion (specific adsorption) duwoc cho 1a xay ra trén mot mat phang hap phu (adsorption
plane) nam gitra 16p Sterm va 16p khuéch tan trén bé mat vat liéu. Sw bién doi s6 ion
trén bé mat khuéch tan sé anh hudng dén thé ctia bé mat hap phu va vi thé€ anh hudng
dén dén su hap phu caa anion. Khi taing pH, thi bé mat dién tich am va thé bé mat
cting nhu thé trong mat phéng hap phu sé tich dién tam. Dién tich bé mat cua Fe-
Mn/diatomite sé ting khi ion am ting, trong diéu kién nay ion d6i trong 16p khuéch
tan (ion Na*) va cation sé tang theo sy giam khoang cach gitra bé mat vat liéu va tang
nong d6 chat dién ly. Do s8 cation trong mét phang hdp phu ting nén thé tai bé mat
hdp phu it am va vi th€ tang kha nang hap phu As(III).

So sanh kha nang hdp phu asen cua vat liéu dang nghién ctru véi mot s6 vat
liéu da cong bo trude day [24-25] cho thdy vat liéu Fe-Mn/diatomite ¢ kha nang hap
phu cao As(IIl), dac biét kha nang hdp phu/oxy hda chuyén hoa ddi véi As(IIl) cd doc
tinh cao thanh As(V) c6 d¢c tinh thdp hon, lam cho vat liéu nay c6 nhiéu tiém néng

tng dung trong cong nghé xtr ly nudc.

4. KET LUAN

Tém lai, vat liéu Fe-Mn/diatomite c6 kha nang hdp phu cao d6i véi As(III).
Trong qua trinh hap phu As(III) xay ra sy oxy héa As(IIl) thanh As(V) do Mn(IV). Kha
nang hap phu asen tuan theo ca hai co ché tao phttc cau ndi va cau ngoai gitra cac
anion va cac nhém hydroxyl (Mn-OH, Fe-OH). Kha nang hap phu As(Ill) tang khi pH
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dung dich tang, nguoc lai kha nang hap phu As(V) lai giam khi pH dung dich tang.
Lucion Na:COs va NasPOs tang kha nang hap phu As(III) .
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ABSTRACT

In the present paper, the synthesis and the arsenite adsorption onto the iron and
manganese binary oxide modified diatomite (Fe-Mn/diatomite) were
demonstrated. The results showed that these materials exhibited the high
oxidation/adsorption efficiency of arsenite. The effect of ion strength such as
Na:COs and NasPOs, and pH on the arsenite adorption was addressed. Fe-
Mn/diatiomite is as a potential adsorbent for removal of arsenite from aqueous

solution.

Keywords: Aarsenite, As(Ill), diatomite, modified.
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