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SUMMARY

ESTIMATE THE EFFECT OF SOME ORGANIC SOLVENTS TO
SEPARATION OF ARSENIC ACIDE (H3AsO4) AND
ARSENOUS ACIDE (H3AsO3)
Part 2: Effect of aceton — aqua solvent

In this paper, we show the results of drawing constituents distributing diagram of
arsenic acide (H3zAsO,4) and arsenous (H3AsOs) depend on pH data that have taken
from titration H3AsO, 0,1M and H3AsO3z 0,1M solutions by NaOH 0,1M solution in
aceton — aqua solvents. The ion strenght are fixed by NaCl 0,1M solution in the same
aceton — aqua solvent of each acide solution. The pH data were measured by using
automatic potential titratration system with a glass electrode. The ACD/pK, DB
software was used to calculate all pK; value and all the graphs that were built on these
value indicated that in all solutions at pH < 8 H3AsOs3 not solvent, when H3AsO, existed
mainly in H.AsO, and HAsO,*". Base on result, we chose the slovent with 30% aceton
(vol/ivol) in aqua to examine extracting inorganic As(lll) from water containing
inorganic As(V) by using anion exchange columns.

1. MO PAU khi d6 HsAsO,4 d phan ly gan nhu hoan
Trong dung moéi nudc cO pH<7 axit toan ¢ nac tha hai [1]. Nhu vay khi di
HsAsO; hau nhu khong phan ly, trong qua cot chiét trao doi anion ¢ pH<7,
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As(V) v co s€ duoc gitr lai trén cot, con
As(IIl) v6 co s€ di ra cung vai dung
moi. Pay 13 co sé dé xac dinh ham
luong As(IIl) v6 co bén canh As(V) vo
co trong dung dich nudc. Tuy nhién,
hiéu suat tach con phu thudc vao gié tri
pH cua dung dich va su ton tai cua cac
cau tir do H3AsO,4 va HzAsOs; phan ly ra.
Viéc lva chon dugc mét hé dung moi
cung véi gia tri pH thich hop sé lam tang
su khac biét kha nang phan ly cua hai
axit nay, tir ¢6 lam ting hiéu suat tach
As(I1) ra khoi mau khi sa dung cot
chiét trao d6i anion. Qua qua trinh tim
hiéu, ching tdi thdy s6 cong trinh nghién
ctru su phan ly cua H3AsO,4 va H3zAsO3
trong cac hé dung moéi nhu axeton —
nude... con han ché, hau nhu khong co,
chinh vi vay trong nghién cau nay ching
t6i da tién hanh thuc nghiém dé danh gia
kha nang tach As(IIl) v6 co khi str dung
hé dung méi axeton — nudc.

2. THUC NGHIEM

1. Hoa chat dung cu

- Céc hoa chat déu la hoa chat tinh khiét
bao gdom: oxit As;O0s, As;O3, NaOH rin,
NaCl tinh thé, axeton do hdng Sigma —
Aldrich cung cap.

- May chuan do dién thé do pH ty dong
va dung dich chuan pH = 4; 7; 10 cua
hang HANNA (Nhat); may diéu nhiét,
coc Teflon loai 250ml, binh chira khi
nito va bo day dan khi.

- Nudc cat dung dé pha ché cac dung
dich duoc chuan bi tir nuéc cét hai lan
d3 chay qua may dé ion hoa, trudc khi
ding pha ché cac dung dich dugc suc
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khi nito khoang 15 — 20 pht.

2. Pha ché dung dich

- Céc thi nghiém duoc tién hanh trong ti
hat c6 trang bi hé théng suc khi, nhiét do
trong phong dugc ¢ dinh & 25°C boi hé
théng may diéu hoa khong khi. Trudc
khi tién hanh céac thi nghiém, quat hut
khi duoc bat khoang 15 phut dé day toan
b6 khi trong tu hut ra ngoai, dong thoi
van khi nito dugc mé trong sudt qua
trinh thyc nghiém. Céac dung dich dugc
dit trong may diéu nhiét sao cho nhiét
d6 luén 6n dinh & 25°C.

- Céc dung dich axeton — nudc co ti 1¢
khéac nhau duoc chuin bi béng cach hoa
tan axeton vao nudc cat duge chuin bi &
trén. Cac dung dich nay s& duoc dung dé
pha ché cac dung dich H3AsO4 0,1M;
H3AsO3 0,1M va NaOH 0,1M. D¢ chuan
cua dung dich As(Ill) dugc xac dinh lai
bang phuong phap bromat vé&i chi thi
metyl da cam trong mdi truong HCI 6M,
dung dich As(V) dugc khir vé As(IIl)
bang dung dich KI 2% trén bép dun cach
thuy khoang 60 phut trude khi xac dinh
lai nong d6. Pé ¢ dinh lyc ion cia cac
dung dich, chiing t6i thém vao tat ca cac
dung dich luong NaCl sao cho nong do
cudi cing 1a 0,1M.

3. Phwong phap xiy dung giin do
phan bé c4c cau tir theo gia tri do pH
Trong dung dich, cac axit khao sat phan
ly theo céc phuong trinh sau:

H3AsO, 1 H,AsO, +H" ki (1);
HAsO (1 HASO“+H" ko (2);
HASO 1 AsO,> +H ™ ks (3);



Véi n 3 (H3AsO3) hoac n = 4
(H3AsOy), ki (i=1,2,3) 1a cac hing sb
phan ly cac nic. Nhu véy trong dung
dich s& ton tai cac cAu ta HzAsO,
H,AsOy, HAsO,>, AsO,®; phan trim
phan ly (a%) cta cac cau tir dugc tinh
theo cac cong thuc sau [2]:

) ) [H+]3
H3AsO,, [H+]3 +k1[H+]2 +k1k2[H+]+k1k2k3
5);
kl[H+]2

Fras0r T THT kg [H T + Kk [H Tk ok,

(6);
o = K,K,[H']
WO HF + K [HTT + koK, [H T+k KK,
(7);
k1k2k3
o 3 =
A0 H' P+ K, [H ] + kK, [H Tk kK,
(8).

Cac gia tri kj theo cac phuong trinh phéan
ly (1), (2), (3) duoc ching tbi tinh todn
bang phan mém ACD/pK, DB 12.0 [3,4]
véi dir liéu dau vao la cac gia tri pH va
thé tich dung dich NaOH 0,IM tuong

tng khi thyc hién chuan do cac dung
dich H3AsO, 0,1M & cac dung mdi khac
nhau. Puong cong chuan do va gian do
phan bé cac cau tir theo pH duoc ching
t6i xay dung trén phan mém Excel dya
vao cac phuong trinh (5), (6), (7), (8).
3. KET QUA VA THAO LUAN
1. Xac dinh hang sé phan ly trong cac
hé dung moi

Thi nghiém chuan do cac dung
dich H3AsO, duoc ching tdi thuc hién
bang may chuan d6 tu dong voi dién cuc
thity tinh, truéc khi chuan do dién cuc
duoc ria sach bang nudc cit va chuan
lai bing cac dung dich pH chuan, may
khudy dugc bat trong suét qué trinh
chuan do. Chuong trinh chuan d6 dugc
cai dat vai cac thong sb: thé tich dung
dich H3AsO, 30ml; thé tich NaOH 0,1M
mdi lan cho vao 0,5ml; thoi gian 6n dinh
pH 20 gidy. Két qua chuan d6 duoc
chdng toi ghi lai trong bang 1, duong
cong chuan d6 dugc md ta & hinh 1.

Bang 1. Gia tri pH cuia cac dung dich tai cdce diém chudn dé

Vison pH caa dung dich H3AsO,4 trong pH caa dung dich H3AsO3 trong
(ml) axeton (% ml/ml) axeton (% ml/ml)

0% 30% 50% 70% 0% 30% 50% 70%
0 1,67 2,05 2,39 2,81 5,86 6,28 6,53 6,84
5 1,81 2,16 2,53 2,95 7,13 7,45 7,74 8,05
10 1,95 2,31 2,68 3,14 8,31 8,61 8,86 9,16
15 2,23 2,65 3,07 3,48 9,20 9,58 9,75 10,04
20 2,52 2,94 3,34 3,76 9,63 9,82 10,07 10,23
25 2,86 3,31 3,77 4,17 9,84 10,03 | 10,28 10,47
30 4,60 5,01 541 5,83 10,65 10,97 | 11,31 11,63
35 6,18 6,58 6,92 7,26 11,43 11,62 | 11,91 12,14
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40 6,64 6,93 7,31 7,64 11,64 11,78 12,02 12,21

45 6,96 7,36 7,75 8,17 11,76 11,96 12,07 12,28

50 7,35 7,74 8,13 8,48 11,91 12,05 12,15 12,47

55 7,76 8,13 8,58 8,96 12,07 12,13 12,28 12,51

60 9,23 9,51 9,79 10,02 12,22 12,34 12,35 12,53

65 10,72 11,06 11,38 11,68 12,32 12,37 12,45 12,55

70 11,14 11,42 11,64 11,84 12,40 12,43 12,48 12,56

75 11,42 11,66 11,83 11,87 12,46 12,45 - -

80 11,57 11,74 11,89 11,91 12,50 12,48 - -

85 11,76 11,83 11,92 11,96 12,54 12,51 - -

90 11,87 11,96 12,07 12,13 12,57 12,54 - -

95 11,92 12,08 12,18 12,24 12,60 12,56 - -
100 12,07 12,21 12,29 12,33 12,63 12,59 - -
"o TS toi giai thich Ia do axit H3AsO3; la mét
. HWAO, , HsAO; axit qua yéu. Qua d6 thi hinh 1 ciing cho
: B - :::m:: thay, khi lugng axeton ting thi kha ning
mE phan ly cua ca hai axit déu giam, thé
i hién la cac duong cong duoc dich
giii | i chuyén 1én cao hon, tirc 1a khi luong
e n e s NaOH cho vao nhu nhau nhung lugng

i i axeton tang thi gia tri pH do duogc cling

= Axeton:H20=3:7
——Axeton:H20=5:5

—— Axeton:H20=7:3

¥V NaOH (ml)
90 95 100 105

Hinh 1. Puong cong chudn dé cua
H3AsO, 0,1M bang NaOH 0,1M trong
dung moi axeton — nudc
Dua vao hinh 1 c6 thé thiy duong cong
chuan do cua axit H3AsO4 c6 2 budc
nhay pH rd nét, chiing to cac hang sb
phan ly kh&c biét nhau. Trong khi do,
axit HzAsO3 chi ¢c6 mot budc nhay pH
rd nét, chung t6 HsAsOs; hau nhu chi
phan ly ¢ nac thtr nhat. Biéu nay ching
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tang. Cac gia tri k; ching toi ding phan
mém ACD/pK, DB tinh duoc & bang 2
ciing cho thdy cac gia tri ko, ks cua
HsAsO; gan bang nhau.

Mt khéc, ching tdi cho rang khi lugng
axeton cao thi hiang sé dién méi cua
dung dich giam, nguyén do la axeton la
mot chat phan cuc yéu hon nudc rat
nhiéu, d6 phan cuc cua dung moi sé& ti 16
thuan vdéi ham luogng axeton cd trong
dung dich. Chinh vi vay, kha nang phan
ly ra ion H* cta cac axit cling bi giam
khi lugng axeton tang, tur d6 gia tri pH
cia cac dung dich sé¢ tang 1én. Tuy
nhién, khi lugng NaOH cho vao tang lén
thi d6 pH chi ting dén mot gisi han nhat



dinh rdi tang khong dang ké, trén hinh 1
ciing thdy r& diém cudi cua cac dudng
cong chuan d6 déu chum lai. Ching toi
cho rang d6 1a khi luong axit di phan

tng hét, gia tri pH caa dung dich phan
I6n phu thude vao lwong NaOH cho vao,
day 13 mot bazo phan ly manh gan nhu
khéng phu thudc vao lugng axeton.

Bang 2. Hang sé phan li (ki) céc ndc trong cac hé dung moi

Hing | HsAsO, | H3AsO, trong axeton — nwéc | HzAsO; | HzAsOs trong axeton — nuréc
sb trong (ml/ml) trong (ml/ml)

phéan H,O tinh dwoc H,O tinh dwoc
ly dibiét | 0% | 30% | 50% | 70% | dabiét | 0% | 30% | 50% | 70%
pky 2,20 2,23 | 2,65 | 3,07 | 3,48 9,22 9,20 | 958 | 9,75 | 10,04
pk, 6,97 6,96 | 7,36 | 7,75 | 8,17 12,13 | 11,76 | 1196 | 12,07 | 12,28
pks 1153 | 1142|1166 | 11,83 | 11,87 | 13,40 | 12,46 | 12,48 | 12,28 | 12,53

Dbi chiéu két qua tinh cac gia tri pk;
trong bang 2, chiing t6i thay hau hét cac
gia tri pk; tinh theo phan mém ACD/pK,
DB c6 sai léch khong nhiéu vai két qua
trong cac tai liéu da cong bd [1], ngoai
trir gid tri pks cia H3AsOs tinh dugc cd
sai so dang ké, ching t6i cho rang
nguyén nhan gay sai sé6 do HzAsOs la
mot axit hau nhu khéng phan ly & nic
tha 3 trong dung moi khao sat. Do d6
két qua tinh dwoc hoan toan tin cay,
ching toi dung cac két qua nay dé xay
dung gian d6 phan bd cua céc ciu tur
theo pH.

2. Gian dd phan bd cac cau tir theo pH
Can cir vao céc gia tri k; trong bang 2,
chdng t6i xay dung gian do phan b céac
ciu tir ctia HazAsO, trong cac dung dich
theo gia tri pH do duoc bang phan mém
Excel thé hién qua hinh 2.

Qua hinh 2 c6 thé thay rd khi dung dich
¢6 pH > 7 thi H3AsO3 méi bat dau phan
ly, trong khi H3AsO, da phan ly dén nac
thir 2. Cac duong biéu dién trén hinh 2
ciing cho thdy, khi ham luong axeton
tang thi gia tri pH dé HsAsO; bat dau

phan ly ciling tang theo, sy khéc biét cac
gia tri pH khéng lon. Nhu vay, khi dung
dich c6 pH < 8 thi H3AsO; ton tai hau
nhu ¢ dang phan to trung hoa con
HsAsO, ton tai ¢ hai dang H,AsO4 va
HAsO,%. Chinh vi vy, néu diéu chinh
pH cua dung dich nam trong gidi han pH
< 8 thi c6 thé tach riéng As(IIl) vo co ra
khoi As(V) vo co bang phuong phap
trao ddi anion, As(V) s& duoc giir lai
trén cot con As(Ill) sé di ra cung vai
dung mdi. Tuy nhién gié tri pH thap qua
hoic cao qua s& lam cho vat liéu trao doi
anion bi hoa tan, mat tac dung. Can cr
vao két qua biéu dién trén hinh 2, chlng
t6i nhan thay céc gia tri ki cia H3AsOs3
chuyén dich dan vé phia pH cao hon khi
st dung hé dung moi c6 ham lugng
axeton ting dan, diéu nay hoan toan phu
hop vai giai thich cta ching téi trong
muc 1. Nhu vay khi str dung hé axeton —
nudc, qua trinh tach As(II) vé co ra
khoi dung dich c6 chira As(V) vo co s€
thuan loi hon 1a chi st dung dung moi
¢6 nuéc. Tham khao tai lieu cho thay
c4C mau nudc ngam va nudc mit thudng

93



¢ gia tri pH nam trong khoang 6 — 8
[6], ddng thoi can cir vao két qua khao
sét, ching tdi chon dung dich c6 chua
30% axeton dé tién hanh thuc nghiém
tach As(IIl) vo co sir dung cot trao ddi
anion.

4. KET LUAN

Qua cac thi nghiém, chung t6i da tinh
dugc cac hang s phan ly biéu kién cua
cac axit HzAsO4; H3AsO; trong céc
dung dich axeton — nudc & céc ti I¢ khac
nhau théng qua gia tri pH thu dugc tu
viéc chuan do6 cac dung dich axit do6
bang dung dich NaOH. So sénh véi céac
gia tri da biét d6i véi dung dich chi co

nudc cho sai sb khong dang ké, két qua
hoan toan tin ciy dé xay dung gian dd
phan b cua cac ciu ti.

Duya vao gian do phan b cac ciu tir cua
cac axit Hz3AsO4 va H3AsO;z; theo pH
trong hé dung mdi axeton — nudéc, ching
t6i nhan thay gia tri cac hang sé phan ly
biéu kién chuyén dich dan vé phia pH
cao hon, khoang cach pH dugc mé rong,
pH bat dau phan ly cua As(l1l) chuyén
dich vé phia pH cao hon phu hop dé tién
hanh lam thuc nghiém tach As(III) v6 co
ra khoi dung dich nuéc c6 chua As(V)
v co bang phuwong phap trao doi anion.
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Hinh 2. Gidn do phan bé céc cdu tir cia dung dich HzAsO, trong hé axeton — nurdc
a. Trong axeton 0%; b. Trong axeton 30%; c. Trong axeton 50%; d. Trong axeton 70%
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