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Loai bo arsenic khoi nude bang y-FeOOH
va a-FeOOH nano

Nguyén Pinh Trung

Tom tit—y-FeOOH va a-FeOOH dang nano
ding l1am vit ligu hip phu va loai bé As(V) va
As(IIT) khéi dung dich nuée, tir phé XRD va anh
chup SEM da xac dinh dwoc cac dang y-FeOOH va
0-FeOOH la vit liéu nano c6 kich thwée 30 nm. Tai
pH = 6,0 dung lwong hip phu cwc dai cia a-
FeOOH dbi véi As(V) va As(IIT) lan lwot la 77, 28
va 78,65 mg/g, con ciia y-FeOOH lan lugt 1a 63,75
va 88,99 mg/g mot cach twong wng. Cac loai vat
liéu nay cé kha ning loai bé l1én dén 97-98% dbi
v6i As(III), As(V) ra khéi dung dich nghién ciru co6
nong d9 0,05 mg/L va hrgng chit hip phu 1g/L,
trong khoang thoi gian 5-15 phit. Vay y-FeOOH
va 0-FeOOH, 1a loai vit liéu tiém niing trong xir Iy
nuée ngAm nhiém arsenic.

Tir khéa—Tloai b6 arsenic; y-FeOOH, a-FeOOH,
nano

1 GIOI THIEU

Trong ty nhién, 6 nhiém arsenic trong nudc
ngdm c6 thé de doa nghiém trong dén stc
khoe cong dong, Arsenic dugc chimg minh 1a c6
lién quan téi sy gia tang ti 1€ cac bénh ung thu &
da, bang quang, gan va phdi tai cac khu vuc c6 6
nhiém [1- 3]. Arsenic ton tai trong nudc ngam phd
bién & 2 dang v0 co va hitu co, dang v co cia
arsenic c6 ddc tinh cao hon dang hitu co [4], Ngoai
ra, As(II) ¢6 doc tinh cao hon As(V) dong thdi no
ciing kho bi loai bé hoan toan khéi nude ngam [5,
6]. Khi nuéc ngdm bi 6 nhiém arsenic 1a van dé
phé bién, dé xur 1y va loai bo arsenic ra khoi nudc
ngdm, ngdy nay co nhiéu phuong phap duoc
nghién ctru nhu hdp phu [7], trao d6i ion [8], tham
thiu nguoc [9], keo tu [10] va xt 1y sinh hoc [11].
Trong s6 d6, phuong phap hip phu duoc cho la
phuong phap hiéu qua va kinh té nhat. Ngay nay
nhiu loai vat liéu hap phu da dwoc nghién ctru dé
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loai bo arsenic nhu cac vat liéu hép phu sinh hoc,
cac khodng oxide, than hoat tinh va céc loai nhya
polymer [12].

Ca hai dang As(III) va As(V) bi hép phy rat
manh béi cac vat liéu nano (l1a cac oxide cua kim
loai) do hap dung 16n cia cac vat liéu nano ddi
Vi arsenic, nano oxide sét 1a vat liéu d& diéu ché
ddng thoi nd c6 tinh nang hap phu arsenic rat tot,
¢6 nhiéu cong trinh nghién ciru vé tinh chat hap
phu cua asenic, theo cac cong trinh nghién cuu
ctia Tang va cac cong sy (2011) thi hip dung tdi
da ctia 0-Fe,03 ddi véi As(IIT) 1a 95mg/g, d6i véi
As(V) la 47mg/g [13]. Theo cong trinh nghién
ctru cua S. R. Chowdhury va cong su (2010) hap
dung ciia hdn hop nano (Fe;04 - a-Fe,0s) ddi
voi As(IIl) va As(V) la 80 pmol/g [14]. Cong
trinh nghién ctru cia M. Mosaferi va cac cong su
(2014) cho thy hap dung cta nano sit kim loai
dbi voi As(IID) 1a 12,2 mg/g va dbi voi As(V) 1a
14 mg/g [15]. DPi v6i y-FeOOH c6 hip dung cuc
dai d6i voi As(V) va AS(IIT) lan luot 1a 63,75 va
88,99 mg/g mot cach tuong rng, cao hon so vadi
v-Fe;03 va a-Fe;Os [16]. Tuy nhién, nhém cong
trinh nay chi dirng lai & chd nghién ciru tinh chat
hip phu cua vat liéu. Theo quy chuan QCVN
01:2009/BYT vé chit lugng nuéc phuc vu an
ubng chi cho phép ham lugng arsenic < 0,01
mg/L, vi viy van d¢ dt ra 1 lam thé nao loai bo
hoan toan arsenic khoi nudc ngdm. Xuat phat tir
nhitng van dé trén, trong khudn kho bai bao nay
ching t6i tép trung nghién cuu kha nédng loai bo
arsenic khoi dung dich nudc bang vat liéu hap
phu y-FeOOH va a-FeOOH dang nano.

2 VAT LIEU VA PHUONG PHAP

Dung dich chuan gbc As(V) va As(IIl) 1000
mg/L. (Merck), dung dich st dung cho nghién
ctu As(V) va As(Ill) dwgc didu ché tir mudi
Na;HAsO4.7H, O va AsyO3 (Merk), HNO;3
(0,01-0,5 N) va NaOH (0,01-1N) duoc dung dé
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chinh pH khi can thiét, Na,COs, NH4OH,
FeCl,.4H,0 (P,A) Trung Quéc.

Xac dinh arsenic trong dung dich bang thiét bi
AA 7000 - HVG1 Shimadzu, phan tich, xu 1y s6
liéu, v& d0 thi bang phin mém Originlab 8.5.1.

Piéu ché cac oxide kim loai dang nano (y-
FeOOH, a-FeOOH) dugc thyc hién tai phong thi
nghiém Vién Nghién ciru Méi truong truong Dai
hoc Pa Lat [17, 18].

Piéu ché y-FeOOH

Hoa tan 12g FeCl, 4H,0 trong 300ml nuéc cat
(loc qua gidy loc néu c6 két tia), suc khi nitrogen
10 phut dé dudi sach oxy khéng khi c6 trong dung
dich, chinh pH ciia hé phan tmg dén gié tri 6,5-6,8
c6 két tia mau xanh den.

Dung NH4OH hay NaOH (IN) tir thiét bi nho
giot dé 6n dinh pH cuia hé théng 6,5-6,8 trong subt
quéa trinh vira suc khi téc d6 dong 2L/phut, vira
khudy toc d6 1200 vong/phit nhiét phan g 25 °C.
Tua mau xanh den trong binh phin tmg chuyén
sang mau vang cam sau thdi gian phan tng, két
thic qua trinh phan tng trong khoang 20 phut, ly
tam 10 phat tbc d6 10000 vong/phit, rira sdy san
phiam (y-FeOOH) ding cho nghién ctru tiép theo.

Piéu ché a—FeOOH: Hoa tan 3g FeCl, 4H,0
trong 300ml nudc cit (loc qua gidy loc néu co két
tua) sau d6 thém vao binh phan Gng 33ml dung
dich NaHCOs 1IN, pH 7,5 trong hé phan Gng dugc
duy tri trong sudt qua trinh vira syc khi vé6i toc do
dong 2L /phut, vira khudy tbc d6 1200 vong/phut
nhiét d6 phan tng 25°C, phan tng két thuc sau 30
phat két tia mau xanh den chuyén thanh mau vang
lot, ly tAm 10 phat téc d6 10000 vong/phit, rira
sdy san phim a~FeOOH) dung cho nghién ctru tiép
theo.

Dung dich nghién ctru As(V) va As(Ill) (duoc
pha tir cac mudi Na;HAsO47H,0 va As,O;3 ) theo
cac diy nong do tir 0,01- 0,05 mg/L. Piéu kién
nghién ctru, nhiét do 25 °C, pH=6,0.

Xac dinh phé XRD cua vat liéu dugc chup trén
thiét bi nhidu xa Scintag-XDS-2000 v&i budc song
Cu Ka (A=1,54059) va goc d9 quét 20 ¢ 44,9 °C.
Hinh thai cua vat liéu (SEM) dugc chup trén may
Hitachi H-7500.

Nghién ctru hip dung cuc dai ciia tirng vat
liu

Pé xac dinh dung luong hép phu cuc dai cua
timg loai vat liéu nghién ctru trong diéu kién pH
6.0 ddi voi arsenic (vi ngudn nudc ngim tai LAm
Pong c6 pH trong khoang 5,8-7,5) duoc tién
hanh nhu sau:

Xac dinh dung lugng hép phu cuc dai: Can
0,1g chat hap phu cho vao binh tam giac 250 ml
thém vao d6 100 ml dung dich As(V) hay As(III)
v6i ddy ndng do tir 40 dén 1000 mg/L tuy theo
diéu kién nghién ctru. Nong do cac ion trong
thiét bi nghién ctru khéng dwoc diéu chinh trong
sudt qua trinh hap phu. Binh hdp phu duoc day
kin va l4c trén may lic (IKA HS 260 basic USA)
v6i toe d6 180 vong/ phit, lién tuc 24 gio dé dam
bao qua trinh hdp phy dat trang thai can bang,
nhiét d6 thuc hién qua trinh hip phu & nhiét do
phong (25°C), pH duoc duy tri & pH= 6,0.

Ham lugng arsenic bi hép phu duoc tinh theo
cong thirc sau:

V(€. -¢y
a B

Trong d6 q 13 ham lugng arsenic bi hap phu,
hay dung luong hip phu cua vat liéu (mg/g chét
hap phu); Ci va Ce 1a ndng d6 kim loai trudc va
sau khi hap phu tuong tng, V thé tich dung dich,
B 1a khéi luong cua vat liéu hép phu duoc su
dung.

Nghién ctru mé hinh hip phu

Dé nghién ctru mo6 hinh hip phu dang nhiét
ctia cac vat liéu hp phu, diéu kién duoc thuc
hién & 25°C va pH=6,0 va mét diy nong do du
cua As(IIl) va As(V) (40-1000 mg/L) theo quy
trinh mo ta ¢ trén.

Phwong trinh hip phu Langmuir

q,,bC,
e:—
d 1+bC,

Trong d6 qe 1a lwong As(V) va As(III) bj hap
phu boi vt liéu (mg/g), qm dung luong hap phu
cuc dai ciia As(V) va As(III) Ce ndng d6 dau cia
1 qua trinh hip phu dat can bang (mg/L) b hing
s ty 1&: hip phu/giai hép.
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Phwong trinh hip phu Freunlich
qe=KC!"

V6i qe 1a lwong As(V) va As(IIT) bi hip phu boi
vat liéu (mg/g), K, n 1a hang s6 hap phu khi dat
trang thai can bang.

Xac dinh ham lwong arsenic bi loai khéi
dung dich

Can lugng chit hap phu theo diy khéi luong
0,1-1g chét hip phu cho vao binh tam gidc 250ml
thém vao d6 100 ml dung dich As(V) hay As(III)
v6i ndng d6 0,05 mg/L (50 ppb). Binh hip phu
dugce day kin va lic trén may lic (IKA HS 260
basic USA) véi tde d6 180 vong/ phut, lién tuc 24
gio dé dam bao qua trinh hap phu dat trang thai can
béng, nhiét do thuc hién qua trinh hép phu & nhiét
do6 phong (25°C), pH= 6,0.

pH ban dau di dugc diéu chinh dén gia tri
pH=6,0 bing dung dich HNO3 hay NaOH (0,01N)
va sau d6 duoc kiém tra va diéu chinh sau mot
khoang thoi gian 1a 2 gio, Sau 24 h phan tng, tit ca
cac mau dugc ly tdm S5 phat (universal 320-
Germany) ¢ 10.000 vong/ phut sau d6 duogc loc qua
mang loc 0,45 um va dich lgpc dugc phan tich
arsenic bang AA 7000 - HVGI1 Shimadzu theo
TCVN 6626:2000. Quy trinh nay dugc thuc hién
dé nghién ctru kha ning loai bo arsenic ra khoi
dung dich nudec. Phén trim ham lugng arsenic bi
loai khoi dung dich dugc tinh boi sy thay dbi nong
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do ban dau va ham lwong con lai cua arsenic
trong trong dung dich theo cong thirc:

Cd_cs

(%)C,= x100%

d

Trong d6: % C; phan trim ndng d6 arsenic bi
loai khoi dung dich; Cd ndng d6 arsenic ban du
trong dung dich; Cs ndng do arsenic sau qua
trinh hap phu.

Khi phan tich trén mau that (theo phuong
phap thém chudn) sau qua trinh hip phu, sau
cong doan ly tam loc, 14y 9ml dung dich c6 ndng
d6 Cs cho vao binh dinh mirc 10ml sau d6 cho
thém vao 1ml dung dich chuan véi ndng do 0,01
mg/L, lic déu, tién hanh do theo TCVN
6626:2000.

3 KET QUA VA THAO LUAN
Tinh chét vat liéu

Xac dinh tinh chat vat liéu dung cho nghién
curu cac phé XRD va SEM cua cac loai vat liéu
duoc thé hién & Hinh 1 va 2.

Két qua nghién ctru tir Hinh 1 va 2 cho thdy
cac san pham téng hop duoc 1a dang nano kich
thude trung binh 30nm. Tir cac phd XRD cho
thay khi tong hop cic dang FeOOH cé 1an tap
chit xuat hién cac pic (pick) tap cta y-Fe,O;3 khi
tong hop y-FeOOH va 1an tap a-Fe,O; khi tong
hgp a-FeOOH tuy nhién ham lugng khong 16n.
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Hinh 1. Phé XRD ctia y-FeOOH va a-FeOOH
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IMS-NKL x150k SE(M)

(a) Anh SEM cua y-FeOOH

IMS-NKL x150k SE(M)
(b) Anh SEM ciia a -FeOOH

Hinh 2. Anh SEM caa y-FeOOH (a) va a-FeOOH (b)

HAp dung cue dai ciia cac vat li¢u

T sd lieu thuc nghiém, dung phﬁn mém
Originlab 8.5.1 xir 1y, phan tich sb liéu, xay dung
d6 thi. Cac phuong trinh hap phu ding nhiét ciia
cac vat liéu hip phu y-FeOOH, a-FeOOH d6i véi
As(V) va As(IIl) dugc thé hién trong Hinh 3 va 4.

Qua két qua nghién ctiru (Hinh 3 va 4; Bang 1)
tinh chét cua qua trinh hép phu cua cac vat liéu
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y-FeOOH va a-FeOOH, dbi v6i As(V) va As(III)
tuin theo mo6é hinh hip phu Langmuir va
Freundlich.

Dung lugng hz?ip phu cuc dai ciia a-FeOOH
dbi véi As(V) va As(Ill) 1a 77,28 va 78,65 mg/g;
con cua y-FeOOH 1a 63,75 va 88,99 mg/g mot
cach tuong ung.

100
90
80

70

§ 60
& 50 = ge sorption As(lll) capacity of y-FeOOH
Langmuir isotherm
40 + - - - Freudlich isotherm
30
20 -

0 100 200 300 400 500 600 700 800
(B) C(mg/L)

Hinh 3. M5 hinh hip phy Langmuir va Freundlich cta As(V) (A) va ciia As(IIT) (B) 1én chit hép phu y-FeOOH

40 ' = q_sorption As(V) capacity of a-FeOOH
Langmuir isotherm
30 4 - - - Freudlich isotherm

T
0 100 200 300 400 500 600 700 800 900 1000
(A)C, (mg/L)

= q_sorption As(lll) capacity of a-FeOOH
Langmuir isotherm
- - - freundlich isotherm

T
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(B) C, (mglL)

Hinh 4. M6 hinh hép phu Langmuir va Freundlich ciia As(V) (A) va cta As(IIT) (B) 1én chét hip phu a-FeOOH
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Bing 1. Cac thong s6 ciia phuong trinh hip phu Langmuir va Freundlich déi véi As(V), As(IlI) trén vat liéu hip phu

Vit liéu hap phu a -FeOOH & pH= 6,0

Mo hinh hip phu ding nhiét Langmuir

Dang arsenic qm (mg/g) b (L/mg) R?
As(V) 77,28 0,04 0,95
As(IIT) 78,65 0,03 0,93

M5 hinh hip phu ding nhiét Freundlich

Dang arsenic Kr (L/mg) 1/n R?
As(V) 23,15 0,19 0,87
As(IIT) 20,29 0,22 0,93

Vit liéu hip phu y-FeOOH 6 pH= 6,0

M5 hinh hip phu ding nhiét Langmuir

Dang arsenic qm (Mg/g) b (L/mg) R?
As(V) 63,75 0,02 0,92
As(11T) 88,99 0,02 0,89

Mo hinh hip phu ding nhiét Freundlich

Dang arsenic Kr (L/mg) 1/n R?
As(V) 9,88 0,27 0,93
As(11T) 16,95 0,26 0,98

Phén trim arsenic bi loai ra khéi dung dich
nghién ciru

Theo quy chuin QCVN 01:2009/BYT vé
chit luong nudc phuc vu an ubng thi ham lugng
arsenic <0,01mg/L, dé phuc vu cho viéc xac dinh
mot cach chinh x4c ham luong arsenic trong mau
nudc nghién ciru v6i ndng do thap. Xay dung

Sample Conc, (ppb) Abs %RSD
BLK 0,0013

STD-AV 1 0,0365 3,44

STD-AV 1,6 0,0579 3,04

STD-AV 4 0,1159 0,35

STD-AV 6 0,1602 2,72

STD-AV 10 0,2309 0,5

dudng chudn phan tich trén hé thng thiét bi AA
7000 - HVGI1 Shimadzu vé6i phin mém
WizAArd voi gia tri LOD=0,33 va LOQ=1, don
vi tinh pg/L (ppb), cac diém cua phuong trinh
dudng chuan tir 1-10 pug/L (%RSD tai mdi diém
<7).

0.25 o

0.20 4

0.15 4

= Abs
% Standard line

0.10 4

C(ng/L)

Hinh 5. Phuong trinh duong chuin phan tich & ndng d6 arsenic thip (ug/L)

Phuong trinh dwdng chuin 1a y =0,021X+
0,023 dung cho tinh todn ndng d¢ sau khi phan
tich & ndng do thap.

Két qua tir bang 2 cho thay, khi dat trang
thai can bang, phin trim (%) arsenic bi loai ra
khoi dung dich nghién ctru chi dat t6i da 1a 98%
d6i véi As(V) va @i v6i As(III) chi dat dén 97%
cho ca hai loai vat liéu. Khi dbi chiéu voi két qua
tir bang 1 cac gia tri R? clia ca hai mo hinh hép
phu Langmuir va Freundlich dat t6i da R?= 0,93

cho thdy dbi véi ndng do arsenic trong dung dich
rat bé thi cho du chit hip phu c6 nhiéu di nita thi
ham lugng arsenic trong dung dich ciling khong
bi loai hoan toan. Tuy nhién, tir két qua nghién
ctru cho thiy, sau qua trinh hip phu thi ham
lugng arsenic con trong dung dich <0,01mg/L,
so voi quy chudn QCVN 01:2009/BYT vé chat
luong nude phuc vy dn ubng thi qua trinh loai bo
arsenic bang y-FeOOH va o -FeOOH dap tmg
dugc yéu cau.
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Bang 2. Phin trim (%) ham luong arsenic bi loai ra khoi dung dich nghién ciru béi y-FeOOH, o -FeOOH
v-FeOOH a -FeOOH
cLa??gg) % As (III) bj loai % As (V) bi loai CL::’:;g) % As(l:)? bilogi % As (:: 3 bilogi
0,1 97,25+0,02 98,33+0,02 0,1 97,19+0,03 97,79+0,04
0,2 97,25+0,02 98,33+0,02 0,2 97,23+0,01 97,78+0,04
0,3 97,24+0,03 98,32+0,03 03 97,23+0,01 97,72+0,01
0,4 97,23+0,03 98,31+0,03 0,4 97,21+0,02 97,81+0,02
05 97,25+0,01 98,340,02 0,5 97,24+0,01 97,81+0,01
0,6 97,24+0,01 98,34+0,01 0,6 97,24+0,01 97,80+0,02
0,7 97,23+0,02 98,30+0,03 0,7 97,22+0,02 97,82+0,01
0.8 97,24+0,01 98,3340,01 08 97,23+0,02 97,8340,01
0,9 97,25+0,01 98,31+0,02 09 97,23+0,02 97,82+0,02
1 97,24+0,02 98,31+0,03 1 97,22+0,02 97,80-+0,03

Khi so sanh két qua nghién ctru va két qua
tr cac cong trinh da coéng bd, trén nén vat lidu
hip phu arsenic 1a cic ion kim loai nhu
zirconium va titanium tai Bang 3. Cac mudi cia
kim loai zirconium va titanium c6 kha néang loai
arsenic ra khoi dung dich tuy nhién phan trim
con lai trong d6i 16n, chi cé titanium (IV) sulfate
1a c¢6 thé loai arsenic ra khoi dung dich dén 90%.

Trong két qua nghién ciru ndy, cac loai vat liéu
v-FeOOH, a-FeOOH c¢ kich thuéc nano, c6 qua
trinh tuong tac hdp phu véi cac ion cua arsenic
trong dung dich thuan lgi hon, dién tich bé mit
hdp phu 16n hon, ciu trac tinh thé c¢6 thé thuan
lgi trong viéc hép phu loai bo céc ion arsenic ti
do trong dung dich & néng do thap.

Bang 3. So sanh kha nang loai bo arsenic boi y-FeOOH, a-FeOOH va cac loai vat li¢u khac

e A en Nong ?“’ pH nghién Lu’ghg chat Arsenic bi loai khéi .
Loai vat li¢u ban dau . hap phu c e Tham khao
(mg/L) ciru (mg/L) dung dich (%)
Zirconium(IV) 0,05 75 2 As(V):55% [19]
Chloride As(1II): 47%
Titanium(III) 0,05 7,5 2 As(V): 75% [19]
Chloride As(1ID): 32%
Titanium(IV) 0,05 7,5 2 As(V):55% [19]
Chloride As(I1I): 26%
Titanium(IV) 0,05 7,5 2 As(V):37% [19]
Oxychloride As(1II): 20%
Zirconium(IV) 0,05 7,5 2 As(V): 59% [19]
Oxychloride As(I1): 8%
Ferric Sulfate 1,00 7,0 25 As(11D): 80% [20]
Titanium(IV) Sulfate 1,00 7,0 25 As(I1I): 90% [20]
v-FeOOH nano 0,05 6,0 1000 As(V): 98,3% Nghién ciru nay
As(I1): 97,2%
0-FeOOH nano 0,05 6,0 1000 As(V): 97,8% Nghién ctru nay

As(IID): 97,2%

Dé co thé ung dung lam vat lidu xtr 1y nudc
nhiém arsenic, loai vét liéu do phai bén, dung
lwong hip phu cuc dai cao, c6 kha nang hap phu
& trang thai ma nong do chit bi hip phu rit nho,
ddng thoi qua trinh hip phu dién ra dé dang
nhanh chéng.

Phin trim arsenic bi loai khéi dung dich theo
thoi gian

Nghién ctu qua trinh loai bd arsenic theo
thoi gian v6i ndng do twong ung 0,05mg/L, vat
liéu hap phu dugc sir dung 1g/L, thoi gian khao
st tir 0-60 phut. Két qua nghién ctru (Hinh 6)
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cho thiy As(V) bi loai khoi dung dich v&i thoi
gian ngin. Trong vong tir 5—10 phat dbi véi loai
vt liéu hap phu 12 y-FeOOH 14 98%, con dbi véi
a-FeOOH 1a 97%, con qua trinh loai As(IIl) ra
khoi dung dich mét nhiéu thoi gian hon.

Hai loai vat liéu hép phu v-FeOOH va a-
FeOOH dang nano, c6 dung lwong hip phu cuc
dai 16n d6i véi arsenic, c6 thé loai bo arsenic &

100

704
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- =% As(lll) removed by y-FeOOH

As removed (%)
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4 KET LUAN

Dgng vat liéu y-FeOOH va o-FeOOH co
kich tHudc trung binh 30nm di dugc tong hop,
dung Hrong hip phu cuc dai cua a-FeOOH dbi
voi As(V) va As(IlT) 1a 77,28 va 78,65 mg/g; con
cua y-FeOOH 1a 63,75 va 88,99 mg/g mét cach
tuong tng. Co6 kha nang loai bd As(V) va As(IIl)
ra khoi dung dich 1én dén 98% d6i voi dung dich
nghién ctru ¢6 ndng d6 0,05 mg/L va luong chat
hip phu 1g/L, trong khoang thoi gian 5—15 phiit.
Vay y-FeOOH va a-FeOOH, 1a loai vat li¢u tiém
ning trong xir Iy nuéc ngdm nhidm arsenic.

Loi cam on: Chung téi xin chan thanh cam
on S6¢ KH&CN tinh Lam dong cap kinh phi giai
doan 2014-2016 va Bé GD&PT cdp kinh phi
giai doan 2016-2017 cho nghién ciru nay, cam
on Truong Pai hoc Pa Lat tao diéu kién dé
chiing téi thuc hién dé tai nghién ciru.
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Abstract—y-FeOOH and a-FeOOH
nanoparticle adsorbents for As(V) and As(IIl)
removal were evident from the XRD diagrams,
where the oxides appeared in the form y-FeOOH
and o-FeOOH. The SEM image of the prepared
samples revealed that the nanoparticles diameter
was about 30 nm. The maximum adsorption
capacities of a-FeOOH for As(V) and As(IIl) were

77.28 and 78.65 mg/g; and y-FeOOH were 63.75
and 88.99 mg/g, respectively. After 15 min, about
97-98% of initial As (II) and As(V) concentration
(0.05mg/L) was removed from the solution using
1000 mg/L. adsorbent. y-FeOOH and a-FeOOH
nano particles became a promising adsorbent for
the removal of As(V) and As(Ill) from
groundwater.

Keywords—Arsenic removal; y-FeOOH, a-FeOOH nano



