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SUMMARY
INVESTIGATE ARSENIC ADSORPTION OF y — Al,O3 — SDS — APDC AND
APPLICATION IN SOLID EXTRACTION TECHNIQUE IN ORDER TO
DETERMINE As(I11) IN WATER SAMPLES

In this research, we present the results of investigating in arsenic adsorption of y —
Al,O3 — SDS — APDC material in water sample in static and dynamic conditions. It is
indicated that with pH = 3 and reaction time being 6h, the material has maximum
adsorption capacity qmax = 13,5 (mg/g) in adsorption equilibrium while the material
almost does not adsorb As(V) in the same pH. The results also show that separation
column can separate As(lll) from solution containing As(V) effectively. The optimal
conditions for separation is that sample pumping speed is 2ml/min, concentration of
HCI 3M with volume of 15ml, eluting speed 2ml/min. The effects of some metal ions
such as Cu?*, Fe**, Hg**, Pb?" was investigated. The concentration of these metals
being 100 times higher than that of As can affect arsenic separation. As(V) will affect
to separation process when its concentration is at least 100 times higher than that of
As(I11).
1. MO PAU
Trong cac mau nuéc, Asen thuong ton

ICP — MS, HPLC — HVG - AAS...d6 1a
cac ky thuat phuc tap, doi hoi trang thiét

tai & 2 dang hop chat vo co chinh 1a
As(lll) va As(V). Viéc xac dinh ham
luong riéng ting dang doi hoi o cac ky
thuat phan tich ghép néi nhu HPLC —

bi cling nhu trinh d6 phan tich cao cua
ngudi phan tich. Mot ki thuat tuong dbi
pho bién dé xac dinh riéng ham luong
cua hai dang As nay la tach riéng dang
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As(I11) ra khoi dung dich, dang As(V)
con lai s& duwoc xac dinh riéng [1]. C6
nhiéu cong trinh nghién ctu di thanh
cong tach riéng hai dang nay nhu cac ky
thuat chiét bang dung mai khi tao phirc
cac dang As khac nhau vai cac thude thir
hitu co, mdi hop chat phuc tao ra ¢ su
khac nhau vé hé sé phan b giira cac
dung mdi [1,2]. Céac két qua thu dugc
van con han ché khi mau chtra luong
nho As, cac thube thir hitu co kém chon
loc, kha ning tach cho hiéu suat thap.
Nhitng nim gan day, ky thuat chiét pha
ran phat trién rat tt [3], cac cong trinh
nghién cttu 4p dung kha nang tach
As(I11) ra khoi dung dich khi c6 mat
As(V) con han ché vé sé lugng ciing
nhu vat liéu dung dé 1am cot chiét.
Trong bai bdo nay ching téi coéng bé
mot s6 két qua nghién ctu bude dau vé
kha nang ap dung vat liéu y — Al,O3 —
SDS — APDC ma chung toi di ché tao
dé tach As(I11) khi c6 mat As(V) trong
dung dich nudéc. Ham lugng As duoc
x4c dinh bang phép do phd hap thu
nguyén tir két hop voi ky thuat hidrua
hoa HVG - AAS [4].

2. HOA CHAT VA DUNG CU

Tat ca hoa chét sir dung déu 1a hoa chat
tinh khiét dung cho phan tich cac
nguyén t6 luong vét, loai P.A cua
Merk. Nude cit duoc sir dung 1a nudc
cét hai lan.

Vit ligu y — Al,03 — SDS — APDC duogc
diéu ché nhu sau: cho 80mg SDS vao
binh dinh mic 100ml, thém 4ml
APDC1%,
bangdung dich dém c6 pH = 5. Sau do,
2

dinh mic dén vach

can 1g vy-Al,O3 cho vao binh non
250ml, cho tur tor 100ml dung dich
APDC- SDS diéu ché duoc vao. Sau
khi lic bang may trong thoi gian 60
phut, loc 1dy phan khong tan dem sdy &
35°C trong thoi gian 6 gid, chuyén vat
liéu vao binh kin va bdo quan trong
binh hat am.

Dung dich chuan As(III) va As(V) v
co dugc pha tir cac hoa chit chuan goc
1000ppm dat mua cua hang Merck
(Ptc), cac dung dich As c6 ndng do
thap hon duoc pha ché tir dung dich
chuan gdc bang nudc cat 2 lan da dé
ion, sau d6 cac dung dich dugc bao
quan trong tu lanh ¢ 4°C.

Dung cu: May do pH (TOA — Nhat
Ban), may do phd hap thu nguyén te
(Shimazu AAS 6800 — Nhat Ban)

3. KET QUA VA THAO LUAN

3.1. Nghién ctru kha ning hip phu
As(III), As(V) theo phwong phap
tinh

3.1.1. Khdo sat anh huwong pH dung
dich dén kha néing hip phu As(III),
As(V)

Cho 0,2g vat liéu y — Al,03 — SDS -
APDC lan lugt vao cac binh noén thé
tich 100ml c6 chita 50ml As(II)
50ppb, diéu chinh gia tri pH dung dich
tor 2-8 béng cac dung dich dém. Léc
bing may lic véi toc do 100 vong/phit
trong 12 gid, loc dung dich va xac dinh
lugng As(III) khong bi hap phu. Thi
nghiém tuong tu véi cac dung dich
chtta As(V) 50ppb ¢ cac pH khac
nhau, két qua thé hién qua hinh la cho
thay As(III) hdp phu rat tbt trong khi



As(V) hau nhu khéng bi hip phu. Khi
gia tri pH ting thi kha ning hap phu
As(IIl) giam, tai pH cua dung dich
bang 3 thi kha ning hap phu As(III)
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Hinh 1:Khado sat sy hcfp phu Ascua vt liuy — Al,O3 — SDS — APDC

a. Anh huéng cia pH dén kha nang hdp thu cia vt liéu

b. Khdo sat cin bang hdp thu

c. Anh hieong ciia nong dé As(Il) ban dau
d. Anh hwéng ciia téc dé nap mau qua cot chiét

3.1.2. Khdo sdt thoi gian dat cén bang
hip phu

Liy 0,2g vat liéu y — Al,O; — SDS -
APDC vao binh nén 100ml chira 50ml
As(111) 50ppb tai gia tri pH bang 3, lic
cac binh non trén may lac véi tée d6 100
vong/phiit. Sau mdi khodng thoi gian 30
phut, 14y 5ml dung dich, loc 1dy phan
trong va xac dinh luong As. Két qua tinh
dung luong As(IIT) hip phu 1én vat liéu
dugc chi ra trong hinh 1b cho théy, thoi
gian dat can bang kha lau, phai tién hanh
lic vai tée dd 100 vong/phit trong 6 gio
méi dat cin bang hap phu.

3.1.3. Khdo sdt anh huéng nong dé ion
As(111) ban dau dén dung lwong hip phu

Liy 0,2g vat liéu y — Al,O3 — SDS -
APDC vao binh nén 100ml chira 50ml
As(III) véi cac ndng do tir 10ppb dén
300ppb tai gia tri pH bang 3. Sau do lic
trong 6 tiéng bang may lic véi téc do 100
vong/phut, loc va xac dinh lugng As con
lai. Két qua tinh dung lwong hip phu
As(IIT) 1én vat li¢u dugc chi ra trong hinh
lc cho thdy, kha ning hip phu As(III)
1én vat liéu tang theo néng do ban dau
As(III), khi néng d6 As(IIl) ting dén
200ppb thi dung lugng hip phu As(III)
1én vat li¢u c6 taing nhung khong déng
ké. Ap dung phuong trinh Langmuir,
ching t6i tinh duoc dung lwong hap phu
cuc dai la qmax = 1/0,0743=13,5 (mg/q).



3.2. Nghién ctu kha niing hip phu
As(IIT) theo phwong phap dong

3.2.1. Khdo sat dnh hweng téc dé nap
mdu

Chuan bj cac cot chiét SPE giéng nhau
chua 0,6g vat ligu y — Al,O3 — SDS -
APDC, hoat hoa cot bang 15ml etanol,
cho chay qua méi cot 100ml dung dich
As(111) 10ppb c6 gia tri pH bing 3 véi
cac toc do chay tir 0,5 dén 5,0 ml/pht.
Giai hap luong As(l11) hap phu trén cot
bang 15ml HCI 3M véi téc do 2ml/phdt.
Két qua tinh hiéu suat thu hoi As(llI)
dugc chi ra trong hinh 1d cho thay,
As(111) hap phu tét nhat trén vat liéu khi
tbc do nap mau 1a 2 ml/pht.

3.2.2. Khdo sat néng dé axit va téc dé
ria gidi

Dé khao sat ndng do6 chit rira giai, ching
t6i chuan bi cac cot chiét SPE chua 0,69

vat ligu y — Al,O3 — SDS - APDC, hoat
hoa cot bang 15ml etanol. Cho 100ml
cac dung dich As(Ill) 10ppb c6 gia tri
pH bang 3 chay qua cot chiét vai tée do
2ml/phat. Raa cot chiét bang 15ml nuéc
cat hai lan, giai hip lugng As(l11) hap
phu trén cot chiét bang 15ml axit HCI
V6i cac nong do thay doi 1M, 2M, 3M,
4M. Téc do rira giai ciing quyét dinh rat
lén dén hiéu suat thu hoi cua As bi hap
phu trén vat liéu. Dé dat dugc hiéu suat
thu hoéi 16n nhat, ching t6i tién hanh
khao séat toc do rua giai véi dung dich
axit HC1 3M, cac diéu kién thi nghiém
khac dugc giit nguyén nhu trén, toc do
dung dich HCI chay qua cot duge diéu
chinh bang ddng hd do ap trén may bom
cia bo chiét pha ran. Cac két qua khao
sat thé hién qua hiéu suat thu héi luong
As duoc trinh bay qua bang 1.

Bang 1. Anh hwong cia nong dé axit va tée dé rira gidi dén kha nang hap thu As(111)

Nong do HCI

1M

2M

3M

4M

M

Hiéu suat thu hoi (%)

61.2

89.9

99.8

99.8

98.6

Toc do (ml/phat)

0.5

1.0

2.0

3.0

4.0

Hiéu suat thu hoi (%)

97.2

98.5

99.5

97.5

90.6

Két qua chi ra trong bang cho thay, téc
d6 rira giai anh huong rat 16n dén hiéu
suat thu hdi. Bé dat duoc hiéu suét thu
hoi 16n hon 99%, chang toi chon toc do
rica giai 2ml/phat, nong do dung dich
rua giai la 3M.

3.2.3. Khdo sdt thé tich dung méi riva
gidi

Véi muc dich ting hé sd lam giau
As(III) trén vat liéu hap phu ma van dat

duoc hiéu suit thu hdi cao, ching to61
tién hanh khao sat thé tich dung méi rira
giai dé tim ra thé tich dung moi rira giai
it nhat khi d6 hé s6 lam giau cao nhat.
Chuan bi cac cot SPE giéng nhau chira
0,6g vat liéu, hoat hoa cdt béng 15ml
etanol, cho 100ml As(lIl) 10ppb chay
qua cot voi tdc dd 2ml/phut. Giai hap
As(III) bi hdp phu trén SPE bang luong
thé tich HCl 3M khac nhau, toc dd



2ml/phit. Két qua trong bang cho thay,
v6i thé tich dung dich axit HCl 3M tix
15ml tré 1én c6 thé giai hdp luong
As(II) hap phy trén cot voi hidu suat

thu hdi cao. Pé tiét kiém hoa chat va
tang hé sb 1am giau cua phuong phép,
ching t6i chon thé tich giai hap bang
15ml HCI 3M.

Bang 2. Anh hwéng thé tich dung dich axit riva gidi dén hiéu sudt thu héi As

Thé tich HC1 3M (ml) | 7,0

10,0 | 12,0 | 15,0 | 17,0

Hiéu suat thu hoi (%) | 85,8

90,5{93,5|99,5|99,6

3.2.4. Khdo sat anh hwong ciia cdc ion
lg dén kha nang lam giau As(111)

Trong thyc té, ngoai cac ion As(II) thi
trong méu phan tich con c6 rat nhidu cac
ion khac c6 kha nang tao phic voi APDC
hay c6 ai lyc voi S. Chung t6i tién hanh
khao sat anh hudng cac ion Cu2+, Pb2+,
Hg**, Fe* bang cach cho thém cac ion
nay véi cac luong khac nhau vao dung
dich As(IIl). Cac diéu kién thi nghiém

khac dugc chon nhu da khao sat & cac thi
nghiém trude. Két qua ¢ bang cho thiy
cac ion Cu®*, Fe*" chi anh huéng khi
ndng do 16n hon 1000 14n, cac ion Hg®",
Pb®* anh huong dang ké khi ndng do 16n
hon ndng do cua As(IIT) 100 lan. Vi vay
khi ham luwong cac ion Hg?, Pb?* trong
mAau 16n thi can loai bo ching hodc pha
lodng dung dich dé tranh anh huong cia
ching dén phép xac dinh As(1II).

Bdng 3. Anh hwéng cdc ion kim logi dén kha nang hap phu As(111)

lon Tilé Hiéu suat lon Tilé Hiéu suat

kim M™/ As(I11) Thu hoi kim M™/ As(111) thu hoi

loai (wiw) (%) loai (wiw) (%)
100 99,8 100 08,7

o 1000 87,7 Hg* | 1000 86,7
10000 72,4 10000 48,7
100 99,5 100 99,7

Pb®* | 1000 71,9 Fe** | 1000 96,5
10000 56,7 10000 87,4

3.25. Nghién ciru khd ndng tich
As(IIl) trong dung dich khi co mat
As(V)

Qua khao sat anh hudéng pH dung dich
dén kha nang hap phu As(III) va As(V)

trén vat liéu (muc 3.1.1), ching t6i nhan
thiy As(IIT) hdp phu tt trong khi As(V)
gin nhu khong hip phu ¢ gia tri pH
bang 3. Tuy nhién dé khao sat kha ning
tach As(I11) trong dung dich chira As(V)
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& diéu kién dong, chung to6i chuin bi
100ml dung dich c¢6 ham lugng As(III),
As(V) theo cac ti 18 ndng d6 khac nhau

chay qua cot chiét, sau do6 rira giai bang
15ml dung dich HCI 3M véi toc do
2ml/phut.

Bang 4. Anh huéng ti 16 nong do As(Il)/As(V) dén kha nang tach loi

Tile Nong d6 As(II) | Nong do As(V) | Hiéu suat
As(111)/As(V) (ppb) (ppb) thu hoi (%)
10/1 100 10 99,7%
1/1 10 10 99,8%
1/10 10 100 99,9%
1/100 10 1000 104,5%
1/1000 10 10000 112,7%

Két qua trén cho thay, khi ti 1¢ nong do
As(V)/As(III) 16n hon 100 lan s& lam
giam kha ndng tach As(IIl) khoi As(V),
do As(V) ciing bi hap phu. Khi ti 1&
ndéng do As(V)/As(III) 16n 1am hiéu sut
thu hoi 16n hon 100% do su hip phu
dong thoi As(III) va As(V) nén hiéu suit
thu hdi 16n hon 100%. Bé danh gia day
du kha nang tach loai cac dang As(IIl)
khoi As(V), sau khi d hoat hoa cot bang
15ml etanol, chung téi cho 100ml dung
dich c6 chtra As(IIl), As(V) & cac ti 1€
néng do 1/1 (ndng d6 As(I11) 10ppb,

As(V) 10ppb), 1/10 ( ndng d6 As(III)
10ppb va As(V) 100ppb) chay qua cdt
chiét pha rin & trén véi toe do 2ml/phut,
giai hip bang 15ml HCI 3M, téc do
2ml/phtt. Trong mot thi nghiém khac,
dung dich sau khi rira giai duoc tién
hanh khir toan bo As(V) (néu co) vé
As(II) bang hé khtr Kl/ascorbic/HCI dé
két luan kha ning tach As(III) khoi
As(V) khi ti 18 ndng do As(III)/As(V) 1a
1/1 va 1/10 (1ap lai cac thi nghiém 3
1an), két qua tinh hiéu suit thu hoi chi ra
trong bang .

Bdng 5. Két qua xdc dinh asen trong mdu gid

Hiéu suat thu hoi
Ti 1¢ As(II)/As(V) , , ,
Xéc dinh riéng As(IIT) hap phu | Xéc dinh tong As hap phu
1/1 99,8+0,4 99,94+0,2
1/10 99,8+0,3 99,9+£0,3

Cin ctr vao két qua trong bang, ching
t6i két luan kha ning tach As(IIl) khoi
As(V) cua vit liéu kha t6t, As(V) khong
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bi hap phu. Két qua nay lam tién dé cho
chung t6i xay dung qui trinh xac dinh
As(IlT) bang phuong phap quang phd



hap thu nguyén tir sa dung ki thuét
hidrua hoa két hop phuwong phap chiét
pha rin v&i thanh phan pha ran 1a vat
licu y-Al,03-SDS-APDC chung toi da
nghién ctru diéu ché dugc.

4. KET LUAN

Qua cac thi nghiém khao sat su hap phu
As(111) cua vat ligu y — Al,O3 — SDS —
APDC trong dung dich nuéc & cac diéu
kién tinh va dong. Ching tdi nhan thiy &
pH = 3, véi thoi gian phan tng 1a 6h thi
vat liéu dat can bang hap thu As(l11) véi
dung luong hap phu cuc dai Qmax = 13,5
(mg/g), ciing & diéu kién pH cua dung
dich bang 3 vat liéu hiu nhu khong hap
phu As(V). Céc thi nghiém véi cot tach
cho két qua vat ligu tach As(llI) ra khoi
dung dich c6 chtra As(V) rat tét, céac
diéu kién tach tdi wu duoc rat ra 13 toc
d6 nap mau 2ml/pht, ndng do axit HCI
rra giai 3M véi thé tich 12 15ml, toc do
raa giai 2ml/phut thi két qua tach As(111)
cho hiéu suit cao nhit. Khao sat sy anh
huéng cua cac ion kim loai nhu Cu?*,
Fe**, Hg?*, Pb* 1a cac ion thuong co
trong nudc ciing cho thiy & ngudng gap
100 1an m&i ¢6 anh huéng dén kha ning
tach, su c6 mat cua As(V) voi nong do
gip 100 lan As(l1l) méi gay anh huong

dén qué trinh tach. Tuy nhién ndng do
As trong nudc thuong thip nén van dé
nay khdng anh huong dén qua trinh
phan tich mau thuc.
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