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Loai bo arsenic khoi nudce béng Zr-y-
FeOOH dang nano

Nguyén Pinh Trung, Lé Thi Ha Lan
Truong Dai hoc Pa Lat; 2 Truong PTTH Tran Phu, Pa Lat

Tém tit — Zr-y-FeOOH dang nano sit dung lam vt
liéu h{lp phu As(V) va As(IlI) dwoe diéu ché bing
phuo’ng phap dong két tia. So voi v-FeOOH, kha
ning hap phu cia loai vét liéu Zr-y-FeOOH thay dbi
dang ké. Tai pH = 7,0, dung lwong hép phu cuc dai
ciia vat ligu ddi véi As(V) va As(II) lan lwgt 12 69,81
va 94,25 mg/g (ty 1&¢ Fe:Zr =1:0,5). Ca hai md hinh
hip phu ding nhiét Langmuir va Freundlich phu
hop md ti qua trinh hip phu As(v) va As(III) béi Zr-
v-FeOOH. Dung hrong hip phu cuc dai ciia vat liéu
nay khong thay dbi ddi véi As(v) va As(III) trong day
pH tir 6,0 dén 8,0. Cé su hip phu canh tranh cia cac
ion la véi ci As(V) va As(IIl) trong qua trinh hip
phu tuén theo trat tw giam dén tir phosphate, sulfate,
ammonium, chloride, magnesium va calcium. Dung
lwong hip phu cwe dai ciia vat ligu, bién do rong ciia
pH hép phu ciing nhw viéc didu ché d& dang, gia
thanh thip ciia y-FeOOH, 1am vat li¢u nay tré thanh
chét hip phu hip din va diy hira hen trong viée xir
ly arsenic trong nwéc ngim.

Index Terms — As(V), As(I11), hdp thu, Zr-y-
FeOOH nano

1 MODPAU

Trong ty nhién, 6 nhiém arsenic trong nudc
ngdm c6 thé de doa nghiém trong dén strc khoe
cong ddng, Arsenic dugc chimg minh 1a co lién
quan tdi 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 v6 co cua arsenic 1a As(V) (HzsAsOa,
HzASO4', HASO42') va AS(|||) (H3A503, HzASO:{,
HAsO3%) [4, 5]. Ngoai ra, As(IlI) c6 doc tinh cao
hon As(V) dong thoi no linh dong cho nén khé bi
loai bo hoan toan khéi nude ngﬁm [6, 7].
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Trong cac quy trinh xir ly arsenic trong nudc,
phwong phéap hip phu duge cho 1a phuong phap
hiéu qua va kinh té nhét so v&i phuong phap loc
qua mang, trao d6i ion; dé dang va an toan néu so
sanh v6i phuong phap ddng két tua vi phuong
phap nay sinh ra khéi luong bun 16n dong thoi
khong thé 1am sach arsenic trong nu6e ngam.

Quy trinh x ly nudc ngdm bang hap phu la ky
thuat day hira hen boi vi hé thong don gian, it ton
kém [8].

Trong cac vat li¢u hép phu loai bo arsenic khoi
nude ngam, sit (hydro) oxide (iron(hydro)oxides)
bao gdm cac dang oxide sit vo dinh hinh,
ferrihydrite [9], goethite [10] va akaganeite [11], la
nhitng chat dugc biét nhidu vé kha ning hap phu
arsenic cua chung. Tuy nhién trong nu6e ngam tai
nhiing vung bi nhiém ngoai arsenic ra thi thanh
phan ctia n6 con ¢6 cac hop phan khac nhu cac Cl-

, SO4%, SO3%, PO4*, HCO®, Ca**", Mg?*, c4c thanh
phan ndy c6 anh huong den qué trinh hip phuy
arsenlc Céc ngudn nudc ngam tuy theo timg dia
tang hay cac ving khac nhau c6 pH khéc nhau.
Zirconi oxide c6 tinh h?ip phu chon loc cac anion
chira oxy nhu PO+, HCO3-, SO4> [12], ngoai ra
dang hydroxide zirconium bén ving trong moi
truong ké ca acid, base, moi truong oxygen hoa
hay méi truong khir [13]. Vi véy, viéc nghién ciru
phat trién loai vét liéu c6 kha ning hap phu t6t
arsenic dong thoi thich ing v6i moi diéu kién moi
truong nuéce ngam 1a viéc lam hitu ich. Xuét phat
tir nhitng véan dé trén, trong khuon khé bai bao nay
chung t6i tap trung nghién ciru tong hop Zr-y-
FeOOH bing phuong phap dong két tua dong thoi
nghién ctru kha ning hip phu loai bo arsenic khoi
dung dich nudc trong cac diéu kién khéac nhau.

2 VAT LIEU VA PHUONG PHAP

Nguyén vit liéu

Dung dich chudn gbc As(V) va As(III) 1000
mg/L (Merck), dung dich st dung cho nghién ciru
As(V) va As(lll) dugc dicu ché tor muodi
Na;HAsO4-7H,0 va As;03; (Merck).

Dung dich gbc amonium (500 mg NHs*/L),
dung dich chloride (500 mg CI/L), dung dich
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sulfate (500 mg SO4?/L), dung dich phosphat (500
mg PO.*/L), dung dich calcium (500 mg Ca?*/L),
dung dich magnesium (500 mg Mg?*/L) duoc pha
tr cic mudi NH4Cl, Na;SOs, NaCl, NaH2POx,
CaCl,, MgCl; (Fisher, certified A.C.S.). Cac dung
dich nay s dung cho nghién ctru tinh hip phu
canh tranh.

FeCl2.4H,0; ZrOCl,.8H,0, HNO;3 (0,01-0,5 N)
va NaOH (0,01-1 N) NH4OH duogc sir dung dé
chinh pH khi can thiét (P.A) Trung Qudc.

Xac dinh arsenic trong dung dich bang thiét b
AA 7000 - HVG1 Shimadzu, phén tich, xtr 1y s
lidu, v& d thi bang phan mém Originlab 8.5.1.
Piéu ché Zr-y-FeOOH

Hoa tan hdn hop mubi FeCl, 4H,O va
ZrOCl,.8H,0 theo chubi 1:1; 1:0,5; 1:0,25; 1:0
theo don vi mol (sao cho tong lugng Fe?* va Zr**
1a 0,3 mol/L) trong 300 mL nudc cat 2 lan (loc qua
glay loc néu c6 két tia), suc khi nitrogen 10 phdt
dé dudi sach oxygen khong khi c¢6 trong dung dich,
chinh pH ctia hé phan (mg dén gia tri 6,5-6,8 bang
NH,OH dung dich phan tmg chuyén thanh mau
xanh den, c6 két tua.

St dung NH;OH (1N) tir thiét bi nho giot dé on
dinh pH cua h¢ thdng 6,5-6,8 trong subt qua trinh
vira suc khi téc do dong 2 L/phit (trong sudt qua
trinh suc khi pH cua hon hop phan tng c6 chiéu
hudng giam), vira khudy téc do 1200 vong/phut
nhiét phan tng 25°C. Dung dich mau xanh den
trong binh phan tng chuyén sang mau vang cam
nhat sau thoi gian phan ung, két thic qua trinh
phan tng trong khoang 40 phut, ly tdm 10 phit voi
toc d6 10000 vong/phut, rira siy san phdm dé sir
dung cho nghién ctru tiép theo [14, 15].

Nghién ciru qua trinh hip phu arsenic ciia vat
liéu Zr-y-FeOOH

Xac dinh kha nang hdp phu cua vat liéu Zr-y-
FeOOH véi ty 1€ Zr:Fe khac nhau thu dugc sau khi
didu ché. Can 0,1 g chét hap phu cho vao binh tam
giac 250 mL thém vao d6 100 mL dung dich
As(V) hay As(III) voi day ndng do tir 40 dén 1000
mg/L tiy theo diéu kién nghién ctru. Nong do cac
ion trong thiét bi nghién ctru khong dwoc diéu
chinh trong subt qua trinh hip phy. Binh hip phu
dugc day kin va lic trén may lic (IKA HS 260
basic USA) véi toc d6 180 vong/ phut, lién tuc 24
gio dé dam bao qué trinh hip phu dat trang thai
can b%mg, nhiét d¢ thuc hién qua trinh hép phu &
nhiét do phong (25°C), duy tri & pH=7,0.

pH ban ddu di dugc diéu chinh dén gia tri
pH=7,0 bang dung dich HNO3 va NaOH (0,01 N)
va sau do duoc kiém tra va diéu chinh sau mot
khoang thoi gian 1a 2 gio. Sau 24 h phan Gng, tat
cd cac mau dugc ly tim 5 phit (universal 320-

Germany) ¢ 10.000 vong/ phat sau do dugc loc
qua mang loc 0,45 pm va dich lgc dugc phan tich
arsenic bang AA 7000 - HVG1 Shimadzu, quy
trinh nay dwgc thyc hién trong sudt qua trinh
nghién ctru. Ham luong arsenic hap phu duogc tinh
boi su thay ddi nong do ban dau va ham luong con
lai cta arsenic trong trong dung dich trén khoi
luong ciia vat lidu hap phu.

Ham lugng arsenic bi hap phu dugc tinh theo cong
thirc sau:

_V(G -C)
B

Trong d6 q 1a ham lugng arsenic bi hap phu, hay
dung lugng hip phu cua vat liéu (mg/g chat hap
phu); Gi va Ce 1a nong d6 kim loai trude va sau khi
hap phu tuong tmg, V thé tich dung dich, B 1a khi
luong cua vt liéu hap phu duogc su dung.

Nghién ctru mé hinh héip phu
Dé nghién clru m6 hinh hap phu dang nhiét cua
cac vat liéu hap phy, dicu kién d}rqc thue hién G
25°C va pH= 7,0 va mot diy nong do dau cua
As(I11) va As(V) (40-1000 mg/L) theo quy trinh
mo ta & trén.
Phwong trinh hiap phu Langmuir
Q< q,,bC,
° 1+bC,

Trong d6 qe 1a lugng As(V) va As(IIT) bi hép
phu boi vat lidu (mg/g), qm dung lugng hap phu
cuc dai ciia As(V) va As(IIT) Ce ndng do tai thoi
diém ma qua trinh hap phu dat can bang (mg/L), b
hang sb ty 1&: hap phu/giai hap.

Phuong trinh hip phu Freunlich

g, = KC!"

V6i qe 1a luong As(V) va As(III) bi hip phu boi
vat lidu (mg/g), K, n 1a hing s hip phu khi dat
trang thai can bang.

Khao sat anh huong ciia pH dén kha ning hap
phu cta vat lidu: Can 0,1 g chéat hip phu cho vao
binh tam giac 250 mL thém vao d6 100 mL dung
dich As(V) hay As(IIl) véi diy nong do tir 200
mg/L diy dung dich dugc diéu chinh pH ban dau
tir 4,0 dén 10,0. Binh hap phu duoc dy kin va lic
trén may lic (IKA HS 260 basic USA) véi toc do
180 vong/ phut, lién tuc 24 gid dé dam bao qua
trinh hép phu dat trang thai can béng, nhiét 6 thuc
hién qué trinh hip phy ¢ nhiét o phong (25°C).

Khao sat anh huong cia mot s6 cac ion la 1én
qua trinh hap phu canh tranh: Céan 0,1 g chat hap
phu cho vao binh tam gidc 250 mL thém vao do
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100 mL dung dich As(V) hay As(III) véi nong do
ban dau 1a 200 mg/L ddng thoi thém cac ion can
nghién ctu nhu (Ca®), (Mg*), (NHs"), (CI),
(S04%) va (PO4*) sao cho nong do céc ion la trong
dung dich 1a 0, 5, 10, 15, 20, 30 mg/L. Qua trinh
hép phu dugc thuc hién tai pH=7,0 nhu mod ta &
trén.

3 KET QUA VATHAO LUAN
Tinh chit caa vat liéu hip phu

Pé xac dinh tinh chat vat liéu s dung cho
nghién ciru thdng qua cac phd XRD va TEM cua
cac loai vat liéu. Nghién ctu phé XRD cua Zr-y-
FeOOH (Hinh 1) cho thiy khi ty I¢ Fe:Zr Ia 1:0 thi
phd dd XRD cua y-FeOOH (A) twong dbi rd rang
khi so sanh vai phd y-FeOOH tiéu chuan, khi ty Ié
Fe:Zr 14 1:0,5 (B), va 1:0,75 (C) thi tai ving tu 0
dén 25 (2 theta) trén phd do xuat hién mot s pick
la. BOng thoi, ciling cing mot diéu kién chup phd
nhu nhau tuy nhién chiéu cao cua cac pick dat
trung ctia y-FeOOH giam di dang ké khi luong Zr
tang 1én. Khi ty I¢ Fe:Zr 1a 1:1 thi c4u trdc nano
chuyén theo dang hoan toan khac (Hinh 2, pho
XRD khong thé hién tai bai bao nay). Trong qua
trinh téng hop Zr-y-FeOOH tranh su chuyen hoa
ctia y-FeOOH sang céc dang khac cua oxide sit thi
khi suc vao binh phan &g nhit dinh phai dugc loc
qua binh rira khi dé loai bo COs.

Hinh 2 cho thay dang cua vat liéu y-FeOOH Ia
hinh que, c6 kich thugc nano. Khi phdng to anh
TEM cua hinh (A) thi thiy ciu trdc nano cua y-
FeOOH c6 dang hinh tru bat dién. Trong cung mét
didu kién chup, kich thuéc dang nano cua Zr-y-
FeOOH khi ty 1€ Fe:Zr 1a 1:0,5 (B) la dang hinh
que chiéu dai cua dang nano nay Ién hon so y-
FeOOH, tuy nhién kich thuéc chiéu rong thi lai
hep hon. Két cau ting tinh thé Zr-y-FeOOH c6
dang t& dién khong rd rang. Khi tang ti 1€ Fe:Zr la
1:0,75 (C) thi kich thudc ting que nano nho lai tuy
nhién mang ludi két ndi gitra cac cau tric nano
phuc tap hon.

Két qua nghién cau cho thay khi ti I¢ Fe:Zr la
1:0,75 (C) thi kich thudc nano cua Zr-y-FeOOH
nhé nhit nghia 1a dién tich bé mat cua loai vat liéu
nay la I6n nhét khi so sanh voi 2 dang kia. Cé kha
nang dién tich bé mit tang do cau trac duong ham
cua cau trdc nano ma rong khi thém Zr#* [15]. Khi
ti 1é Fe:Zr 14 1:1 thi hinh thai cua dang nano hoan
toan khac (Hinh 2D).
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TN - 29 - 11.008
Print Mag: 58200x @ 51 mm 100 nm
HV=80.0kV

Direct Mag: 30000x

9:46:03 &4 01/04-14
TEM Mode: Imaging

(B) Zr-y-FeOOH theo ty 1€ (1:0,5)

TN - 30- 11.009
Print Mag: 39800x ® 51 mm

100 nm
HV=80.0kV
Direct Mag: 30000x

9:47:25 m 0170414
TEM Mode: Imaging

(C) Zr-y-FeOOH theo ty 1¢ (1:0,75)

(D) Zr-y-FeOOH theo ty 1& (Fe: Zr=1:1)
Hinh 2. Anh TEM cita Zr-y-FeOOH theo ty 1& (Fe: Zr =
mol:mol)

Qua trinh hép phu arsenic ciia vat liéu Zr-y
FeOOH kich thwéc nano

Dung luong hép phu cuc dai cua vat ligu Zr-y-
FeOOH theo ty 1¢ (Fe:Zr = mol:mol), khi ty 1¢
Fe:Zr thay doi, lugng Zr** ting 1én thi dung lugng
hap phu ddi véi As(Ill) ting dén ty 1¢ Fe:Zr =
1:0,75; khi ty 1& nay 1a 1:1 thi dung luong hip phu
cuc dai khong ting nira. Nghién ctru cdu trac vat
liéu tai (Hinh D) cho thy luc nay ciu trac chuyén
sang dang khac. D6i voi As(V) khi ting ham
lwong Zr** thi dung lugng hip phu ting dang ké.

115

Khi nghién ciru mo hinh hip phu, tir két qua thuc
nghiém dugc phén tich bang phin mém Originlab
8.5.1 cac két qua cho thiy hai mo hinh hip phu
dang nhiét Langmuir va Freudlich pht hop véi cac
qué trinh hip phu. Khi ty 1¢ Fe:Zr = 1:0,75 thi
dung luong hép phu cuc dai cua vat liéu Zr-y-
FeOOH 1a cao nhat d6i voi As(IIT) va As(V) luc d6
dung luong hép phu dat dbi véi As(V) la 69,92
mg/g R? 13 0,92; d6i voi As(111) 1a 95,45 mg/g R?
la 0,94. Khi so sanh d§ tuong thich cua hai md
hinh hap phu ding nhiét ddi véi vat ligu Zr- y-
FeOOH thi mo hinh hép phy Freudlich co gia tri
R? ludn 16n hon R? cia mo hinh Langmuir véi bat
ky ty 1& Fe:Zr nao.

Két qua nghién ctru dung luong hap phu cuc
dai dbi v6i As(V) va As(IIl) cua vat lidu Zr- y-
FeOOH theo ty 1¢ (Fe:Zr = mol:mol) & pH=7,0 (Tw
Bang 1 va Hinh 3 va Hinh 4B) cho thay, khi ty 1
Fe:Zr = 1:0,5 thi hép dung cuc dai cta ca hai dang
arsenic gdn nhu dat trang thai cAn bang. Néu xét vé
hiéu qua kinh té dé lua chon vat liéu hap phu thi
tong hop vat liéu Zr- y-FeOOH nén chon ty 1¢
Fe:Zr = 1:0,5 1a hop 1y vi Fe ludn ré hon Zr nhiéu
lan.

Vi cac ngudn nude ngdm tiy theo timg dia ting
hay cdc vung khac nhau c¢6 pH khac nhau, viéc
khao sat hap dung cuc dai cua vat liéu hap phu Zr-
y-FEOOH ¢ ty 1& Fe:Zr = 1:0,5 dbi v6i As(V) va
As(111) theo day pH tir 4-10 (Hinh 4A). Két qua
nghién ciru cho thiy dbi véi loai vat liéu Zr- y-
FeOOH, kha ning hap phu dbi véi As(III) khi
pH<5, dung lugng hap phu cuc dai thap, nhung khi
pH tir 6-8 thi dung lwong hép phu cyc dai 6n dinh
va dat gia tri cao nhét, nhung khi pH>8 dung
luong hép phu cuc dai giam dang ké. Pbi vai
As(V), qua trinh hip phu khéng anh huéng nhiéu
trong diy pH tir 5-8, khi pH>8 dung lugng hép
phu cuc dai cua vat lidu ciing giam dang ké. Két
qua nghién ciru nay ciing trong dong véi mot sd
cong trinh nghién ctru khac. Tir két qua nghién ciru
cho thdy loai vét liéu Zr- y-FeOOH hap phu
As(IIT) trong bién do pH tir 6-8 va As(V) la 5-8
dat d&én dung luong hap phu cuc dai, ddi voi loai
vat liéu hap phu ma c6 bién d6 pH anh huong dén
kha ning hip phu cta ching rong thi rat dé ap
dung trong k¥ thuat xur Iy nudc 6 nhiém arsenic.

Arsenic ton tai trong cac ngudén nudc tu nhién
chii yéu voi cac trang thai oxide héa +3 hay As
(III) va +5 hay As(V). Cac dang thiy phan v6 co
ctia asen gom: HzAsOs, HoAsOg', HASOz?, AsOg*
va H3AsOs, HoAsOs, HAsOs?, AsOs*. Céc hing
s6 phan ly cua As(III) 12 pKa1=9,22; pKa=12,10;
pKas=13,40. O khoang pH (0-8,5) cta nudc ty
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nhién Eh>0, hau hét As(III) ton tai & dang phan tir
trung hoa HzAsOs. Céc hing sb phan ly cua As(V)
la pKa1=2,22; pKa2=6,96; pKas = 11,5. Do d96, &
khoang pH (0-8) khi Eh>0, As(V) ton tai & dang
H3sAsO4 va dang anion HoAsOs- va dang HAsO4>
[4]. Két qua nghién ctru cho thay ddi voi vat liéu
hap phu Zr- y-FeOOH khoang pH tir 6,0 dén 8,0
trong diéu kién Eh>0, 3 dang ton tai ciia asen do 1a
H2AsO,, HAsO4Z, H3AsO;3 bi hap phu. Tai cac gia
tri pH<4 va pH> 8, ning lyc hip phu ciia vat lidu
d6i voi ca hai dang arsenic déu kém.

Nghién ctru qua trinh hap phu As(III) hay As(V)
khi c6 cac ion (Ca2*), (Mg?"), (NH4"), (CI), (SO42)
va (PO/>) trén chat hip phu Zr- y-FeOOH véi
(Fe:Zr = 1:0,5) & pH=7,0 két qua thé hién tai Hinh
5.

Két qua ¢ Hinh 5 cho thdy ddi voi qua trinh hip
phu, khi trong hé dung dich ton tai (Ca®), (Mg?*)
dung luong hdp phu cuc dai cua ca hai dang
As(I11) hay As(V) khong thay ddi.

Khi trong hé dung dich ton tai (*NHg), (CI) qué
trinh hap phu As(III) bi anh huong, tuy nhién dung
luong hép phu cuc dai cta vat liu ddi voi As(III)
khong bj giam nhiéu. Riéng dbi v6i As(V) thi khi
nong d6 cua (NH4"), (CI') trong dung dich cao méi
anh huong dén qua trinh hip phu.

Dbi voi quéa trinh hdp phy, khi trong hé dung
dich ton tai (SO4%) va (PO,*) dung lwong hap phu
cuc dai cua ca hai dang As(IIl) hay As(V) giam
dang ké. Vi trong cu tric cua vat liéu c¢6 thanh t&
la Zr+, hép phu céc anion chira oxygen [12].

Vay néu nhu trong qué trinh hap phu As(III) hay
As(V) hodc trong dung dich hap phy ma ton tai 2
ion (SO4%) va (PO,*) thi dung lugng hip phu cuc
dai ctia vat liéu Zr- y-FeOOH giam di dang ké. Két
qua nghién ctru ndy ciing cd sy twong dong véi két
qua nghién ctru cua nhom tac gia (X. F Sun va CS
2013) [15].
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Tir phd XRD, hinh SEM xéc dinh dugc vat li¢u
tong hop dugc 1a Zr-y-FeOOH voi ty 18 (Fe:Zr
mol:mol), cé kich thuéc nano mét. Dung luong
hap phu cyc dai ciia dang vat liéu nay ddi voi hai
dang As(IIl) va As(V) cao hon so véi y-FeOOH.
Qua trinh hip phu hai dang arsenic tuan theo md
hinh hap phu Langmuir va Freudlich. Dang vat
liéu Zr-y-FeOOH c6 hip dung cuc dai dbi voi
arsenic ¢ diy pH tir 6,0 dén 8,0. V¢i bién d dao
dong cua pH rong nhu vay day la loai vat li¢u day
hira hen trong viéc xur Iy nuéc ngdm 6 nhiém
arsenic. Trong mdi truong hap phu canh tranh thi 2
ion (S04%) va (PO4 ) anh hudng dén qua trinh hap
phu arsenic, van dé nay goi md ra mot hudng
nghién ctru d6i véi loai vat liéu nay khi xir Iy dong
thoi arsenic va hai dang anion (SO4%), (POs%)
thudng c6 trong nudc thai ctia lang nghé.

4 KETLUAN

Di tdng hop dugce vat liéu Zr-y-FeOOH c6 kich
thudc nano mét. Quéa trinh hip phu As(IIl) va
As(V) cua vat lidu ndy tuén theo mé hinh hap phu
Langmuir va Freudlich. Dang vat li¢u tong hop
dugce khi ty 1€ (Fe:Zr = 1:0,5(mol)), c6 hap ‘dung
cuc dai d6i v6i As(III) 1a 94,25 mg/g con dbi véi
As(V) la 69,81 mg/g ¢ diéu kién pH=7.0. Hap
dung cuc dai cua qua trinh dat gia tri cuc dai va on
dinh vé6i bién do cua pH tir 6,0 dén 8,0, trong moi
truong hip phu canh tranh thi 2 ion (SO/%) va
(PO,*) anh hudng dén qua trinh hap phu arsenic.
Day 1a dang vat liéu diy hira hen ding trong viéc
xir 1y nuéc ngdm hay nudc thai céng nghiép 6
nhiém arsenic dong thoi véi (SO4%) va (PO>).

Loi cam on: Chung t6i xin chan thanh cam on
S¢ KH&CN tinh Lam dong cap kinh phi giai doan
2014-2016 va B¢ GD&PT cdp kinh phi giai doan
2016-2017 cho nghién cuu nay. Cam on Truong
Dai Hoc Da Lat tao diéu kién aé chung toi thuc
hién dé tai nghién ciru.
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Bang 1. Céc thong sb ciia phwong trinh hip phy Langmuir va Freundlich ddi véi As(V), As(I11) trén vat liéu hip phu

Vit liéu hip phu Zr- y-FeOOH (Fe:Zr = 1:0)

Mo hinh hap phu dang nhiét Langmuir

Dang arsenic gm (Mg/g) b (L/mg) R?
As(V) 63,75 0,021 0,92
As(l1I) 88,99 0,02 0,89
M5 hinh hip phu ding nhiét Freundlich

Dang arsenic Kr (L/mg) 1/n R?
As(V) 9,38 0,27 0,93
As(l1) 16,95 0,26 0,98

Vit liéu hap phu Zr-y-FeOOH (Fe:Zr = 1:0,25)

M@ hinh hip phu ding nhiét Langmuir

Dang arsenic gm (Ma/g) b (L/mg) R?
As(V) 66,78 0,013 0,93
As(l11) 93,23 0,023 0,94
Mo hinh hap phu dang nhiét Freundlich

Dang arsenic Kr (L/mg) 1/n R?
As(V) 9,89 0,28 0,93
As(Ill) 19,41 0,23 0,96
Vit liéu hap phu Zr-y-FeOOH (Fe:Zr = 1:0,5)

M5 hinh hip phu ding nhiét Langmuir

Dang arsenic gm (Mg/g) b (L/mg) R?
As(V) 69,81 0,013 0,91
As(Il) 94,25 0,022 0,94
M4 hinh hap phu dang nhiét Freundlich

Dang asen Kr (L/mg) 1/n R?
As(V) 10,82 0,27 0,91
As(111) 19,48 0,24 0,95

Vit liéu hip phu Zr-y-FeOOH (Fe:Zr = 1:0,75)

M4 hinh hap phu dang nhiét Langmuir model
Dang arsenic gm (Mg/g) b (L/mg) R?
As(V) 69,92 0,012 0,92
As(l1) 95,45 0,022 0,94
M5 hinh hip phu diing nhiét Freundlich model
Dang arsenic Kr (L/mg) 1/n R?
As(V) 10,32 0,28 0,92
As(l11) 19,17 0,25 0,95
Vit liéu hip phu Zr- y-FeOOH (Fe:Zr = 1:1)
M5 hinh hap phu ding nhiét Langmuir
Dang arsenic gm (Mg/g) b (L/mg) R?
As(V) 70,01 0,013 0,92
As(l11) 95,40 0,022 0,94
M5 hinh hip phu ding nhiét Freundlich
Dang arsenic Kr (L/mg) 1/n R?
As(V) 10,50 0,28 0,92
As(l11) 19,17 0,25 0,95
704 100 4
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50 70
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Hinh 3. M6 hinh hip phu déng nhiét cua Zr-y-FeOOH & ty 18 Fe:Zr = 1:0,5 d6i voi As(V) va As(1II)
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(B) Hap phu cyc dai ddi v6i as(V) va As(III) cua vat lidu Zr- y-
FeOOH theo ty 1€ (Fe:Zr = mol:mol) ¢ pH=7.0

Hinh 4. Anh huéng cua pH dén kha nang hip phu ciia vat liéu. Hap phu cuc dai cua vat liéu Zr- y-FeOOH theo ty 18 (Fe:Zr =
mol:mol) 6 pH=7,0
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Hinh 5. Hap phu canh tranh giita As(III) hay As(V) v6i cac ion khac nhau
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Abstract — Zr-y-FeOOH nanoparticle adsorbent for
As(V) and As(lll) removal was prepared by a
chemical co-precipitation method. Compared with
v-FeOOH, the addition of Zr enhanced the
adsorptive capacities of As(V) and As(lll). The
maximum adsorptive capacities for As(V) and
As(I11) were 69.81 and 94.25 mg/g, respectively
(rate Fe:Zr =1:0.5) at pH= 7.0. The adsorption data
accorded with Langmuir and Freundlich isotherms.

The adsorption of As(lll) by Zr- y-FeOOH was
found to be effective in wide pH range of 6-8.
Competitive ions hindered the adsorption
according to the decreasing sequence phosphate,
sulfate, ammonium, chloride, magnesium and
calcium. The high adsorptive capability and good
performance on other aspects make the Zr-y-
FeOOH nanorods a promissing adsorbent for the
removal of As(V) and As(l11) from groundwater.

Index Terms — As(v), As(l1), adsorption, Zr-y-FeOOH nanoparticle



