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SUMMARY

STUDYING OF EXTRACTION PROCESS OF ARSENIC
AND DETERMINATION SEAWATER BY ATOMIC ABSORPTION
SPECTROMETRY WITH HYDRIDE GENERATION

In this paper we studied a extraction and topreconcentration process of arsenic in seawater by liquid -
liquid phase extraction technique (APDC/MIBK/HCI) and combined with determination by atomic
absorption spectrometry with hydride generation. Parametersinfluence upon the extraction procedure
were also investigated. As®* was reduced to As®* by potassium iodide and ascorbic, adjusted pH 4 + 5
by NaOH solution then complex with ammonium pyrrolidinedithiocarbamate (APDC) 0.01% and
extract with 20 ml MIBK within 10 + 30 min and 20ml HCI 8%. Liquid - liquid extraction technique
topreconcentrate the arsenic up to 5 times. Quantitation limits of method was 5.07 ug/l. The method
has been applied to the determination of arsenic in seawater collected at South-West seawater of
Vietham. Concentration of arsenic in seawater about ug/l and Concentration of arsenic in seawater
about some ug/l and similar with results of other authors.

Keyword: Arsenic, HG-AAS, chiét long — long, APDC, MIBK, nwéc nhiém man.

1. MO PAU 1a clorua natri (NaCl) hoa tan dudi dang cac
Véi trén 3.000 km duong bd bién, Viét Nam ion Na*va CI. Trong méi truong nude bién
dugc danh gia 13 mot trong nhitng qubc gia co Viét Nam, ham lugng As dao dong ¢ khoang
tiém nang va loi thé 16n vé tai nguyén bién, vai pg/l, dé dinh lwong dugc As doi hoi thiét bi
bén canh d6 1a nguy co xdy ra 6 nhiém va su phan tich phai c6 d6 nhay cao va 6n dinh [3, 4,
¢b moi trudng. Viéc phén tich, xdc dinh ham 5, 6]. V&i sy phat trién cta cac phép phan tich
luong Asen (As) trong nudc bién dé theo ddi v6i d6 nhay cao cac nha khoa hoc c¢6 thé phan
bién dong va danh gia chat luong nudc bién tich duoc dang vét cac kim loai, tuy nhién véi
ving bién ven by va xa bd Viét Nam 1a can ham luong mubi cao trong nudce khi phén tich
thiét nhim gép phan bao vé méi truong, phuc cac kim loai bang ky thuat ICP-MS khéng dam
vu phat trién kinh té - xa hoi, qubc phong va an bao d6 chinh xac do thudng bi anh hudng boi
ninh. nén mudi nay.

Nu6c bién cua cic dai dwong trén thé gidi Nghién ciru chiét ddng thoi cac ion kim loai
¢6 d6 min trung binh khoang 3,5%, phan 16n ning As, Cd, Cr va Pb trong mau nuéc nhiém
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min bang k¥ thuat chiét pha rin (bang SPE-
C18) két hop v6i viée phan tich bing quang
phd hap thu nguyén tir 10 graphite, giéi han
phat hién clia phuong phap cho nguyén t6 As
1a 0,328 pg/L [1]. Phan tich cac dang As trong
nudc va tram tich ven bién bang ki thuat ghép
nbi sic ky long hiéu ning cao va quang phd
hap thu nguyén t. As trong mau tram tich
dugc chiét biang hé dung moéi HiPO,-
NH,OH.HCI, hiéu suit chiét dat gin 89% [2].
Dé lam giau asen, quy trinh chiét d& xuat ap
dung trong nghién ctu nay 1a ky thuat chiét
16ng-1ong nham loai bé nén mau ciing nhu lam
gidu chat phan tich giop mé rong dugc kha
ning ung dung cua thiét bi phan tich. Mot
trong s6 d6 1a quy trinh hip phu phirc dugc tao
gitta ion As** vo6i APDC (Amoni 1 -
Pyrolidindithiocacbamat) tao thanh As-PDC
sau d6 chiét véi Metyl — Isobutylkenton
(MIBK). Phuong phap chiét du kién c6 wu
diém 1a: loai bé dugc nén mudi va hé sb lam
gidu cao [7, 8]. Mau sau khi chiét dugc xéac
dinh asen bang phwong phap quang phd hap
thu nguyén tir k¥ thuat hydride.

2. VAT LIEU VA PHUONG PHAP

Vit liéu

Thiét bi, dung cu:

- May quang phd hap thu nguyén tir HG-AAS
series iCE-3000 hang Thermo Scientific - My.
- Phéu chiét qua 1¢, binh dinh mtc.

- Dung cu ldy miu nudc bién Windaus
Labortechnik/ GmbH&Co. KG; (Germany)

- Thiét bi do hién trudong Portable
multiparameter, Hana (Rumani).

Héa chat:

- Acid Chlorhydric; Natri tetrahydroborat,
Natri lodua, axit ascobic, Natri hydroxyt,
Amoni 1 — Pyrolidindithiocacbamat (APDC),
Metyl — Isobutylkenton (MIBK).

- Dung dich chuin As(III) (1000+2) mg/L
MERCK;

Phwong phap nghién ciru

Quy trinh khw As (V) vé As (I11) va tao phirc
Lay chinh xac 100 mL dung dich mau, thém
10ml HCL dam dic vao lic k¥, thém 10ml Nal
20% vao lic k§ sau d6 dun tdi thiéu trong 30
phit & 90°C, dinh muc lai mau dén 100ml.
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Quy trinh chiét pha long

Chinh pH vé& khoang 4+5 bang dung dich

NaOH IM. Sau d6 thém 10 mL APDC 1 %

tron déu, thém 20mL MIBK Iic manh trong 2

phit. Dé hdn hop 30 phit trong ti lanh ti &

5°C. Chiét 1y phan hiru co va chiét tiép vai

20ml HC1 8% (V/V).

Khdo sdt cac yéu t6 anh huong

Véi muc dich t5i uu diéu kién chiét ion kim

loai As va xac dinh mtrc d¢ anh hudng cua cac

yéu t6 gay nhidu cho quy trinh chiét. Tién hanh

khao sat: thoi gian dat can bang chiét, pH, ty 18

dung méi chiét, sé lan chiét, didu kién giai

chiét, va ndng d6 APDC.

Ldy mdu va bdo quan mdu:

Miu dugc liy bang dung cu lay mau nudc bién

Windaus Labortechnik. Bao quan miu ngay

sau khi ldy bang cach axit hoa véi axit HCI

(1:1) d&én pH<2.

3. KET QUA VA THAO LUAN

Chuan bi miu chiét c6 ham luong As 2pg/l

trén nén mudi 3,5%. Theo tinh toan 1y thuyét

thi ham luong As trong miu sau chiét phan

tich dugc s& 1a 10pg/l. Cong thic tinh ndng do

asen: Cas = V1*Cgy gni/V2 (V1= 100ml mau;

V2=20ml sau chiét). Panh gia hiéu qua chiét

théng qua hiéu suit thu hdi H(%)

1. Mét s6 yéu té anh hwéng dén phan tich

asen

a. Anh hwéng néng dp NaCl

Nong do asen co trong mau phén tich 10pg/l

trén 5 mau c6 nén mudi khac nhau tir 2+4%.

Bdng 1. Anh hwéng ciia nong do NaCl dén viéc
phan tich asen

NacCl

2.0 2.5 3 3.5 4.0
(%)
CAS

10.36 | 10.64 | 1090 | 9.92 | 10.03
(ng/l)
H(%) | 103.6 | 106.4 | 109.0 | 99.2 | 100.3

Vay ndng d6 mudi NaCl co trong mau thay doi
tir 2+4% khong anh huong dén qua trinh phan
tich asen bang phwong phap quang phd hip thu
nguyén tir hé¢ hydride.




b. Anh hwéng ciia pH

Bdng 2. Anh huong ciia pH

Ph 2 (3 4|56 |7 8

CAS

3.26/6.77|8.87(8.70|7.166.78 | 6.54
(ng/l)

H(%) (32.6|67.7(88.7(87.0(71.6({67.8| 65.4

As** chi tao phirc véi APDC trong méi truong
axit [9]. Vi vay, chon pH khéo sat qué trinh
chiét khoang 2+8. Trén bang 2 cho thiy ¢ pH
4+5 qua trinh tao phirc cua asen va APDC
trong diy pH khao sat dat t6t nhat & khoang
4+5 (hidu suat thu hdi dat 87.0+88.7%). Do do,
dé chiét asen can diéu chinh pH vé khoang 4+5
béang dung dich NaOH.
c. Anh hwéng ciia néng dp APDC
Nong d6 APDC theo TCVN 6193:1996 [10] sir
dung dé chiét mot sd cation kim loai khéc 1a
0.1%. Ma ham lugng asen trong nudc bién chi
¢& vai pug/l nén nong do APDC s& khao sat nho
hon 0.1%.

Bdng 3. Anh huéng ciia nong do

gian phtc nay s€ tu phan hiy nén chon thoi

gian khao sat khoang 120 phut.

Két qua bang 4 cho thiy thoi gian phirc bén tot

nhit & khoang 10 + 30 phit, sau 60 phat hiéu

sut giam 10% va sau 120 phut hiéu suat giam

khoang 30%. Do viy, dé diam bao quéa trinh

chiét mau véi sé lugng 16n thi sau 10 phut

chelat hoa c6 thé chiét va chiét tiép voi HCL.

e. Anh hwéng ciia s6 lan chiét bang MIBK

Bang 5. Anh hwéng ciia s6 lan chiét dén hiéu

qud chiét asen

LAn chiét 11lan 2 lan 3 lan
Cas (ng/h) 8.10 8.33 8.36
H(%) 81.0 83.3 83.6

APDC Iml | 2ml | 3ml | 4ml | Sml

Cas 8.90 | 8.65 | 8.64 | 841 | 872
(ng/l

Dé danh gia kha nang chiét triét dé. tién hanh
khao sat chiét thém 2 + 3 lan véi MIBK. Tir
bang 5 cho thdy viéc ting sé 1an chiét bang
MIBK thi hiéu suit thay di ciing khong dang
ké tir 81.0% (1 1an) 1én dén 83.6% (3 lan). Vi
vay, dé tiét kiém thoi gian ciing nhu hoa chit
chi tién hanh chiét 1 1an véi MIBK.

f. Anh hwéng ciia néng dép HCI

Bdng 6. Anh hweéng ciia nong dp HCI dén hiéu

qud chiét asen

H(%) 89.0 | 86.5 | 86.4 | 84.1 | 87.2

Két qua & bang 3 cho thdy, khi ting APDC 1%

tir 1ml dén 5ml (0.01+0.05%) thi hiéu suit thu

hdi asen ciing khong thay d6i dang ké. Nguyén

nhan 1 néng do asen ton tai trong moi trudng

nude khoang vai dén vai chuc pg/l. Do do, dé

tiét kiém APDC chon sir dung nong d6 dé chiét

100ml mau 12 0.01%

d. Anh hwong ciia thoi gian

Bang 4. Anh hwéng ciia thoi gian dén hiéu qua
chiét asen

Cua (VIV) | 2% 4% 6%
Cas (ng/l) 6.32 745 8.06
H(%) 63.2 745 80.6

Thoi 10 30 60 90 120
gian phit | phit | phat | phat | phat

Cas 822 | 838 | 7.20 | 6.18 | 5.25
(ng/h

H(%) 822 | 83.8 | 72.0 | 61.8 | 52.5

Hon hop ling trong phéu chiét tranh nhiét do
va sanh sang. Do gifta phirc APDC va As>* ¢6
khoang thoi gian ton tai nhat dinh [1], theo thoi

Vi As™ duge khir vé As* bang KI trong moi
truong HCI nén sau khi mau duoc chelat hoa va
chiét voi MIBK thi tiép tuc chiét tiép véi 20ml
HCI & cac dai nong do khac nhau tir 2% dén 10%.
Nong do HCI tir 8 + 10% thi hiéu qué chiét dat tt
nhit va trong duong nhau khoang 82%. Chinh vi
vay, chon ndng d6 HCI dé chiét 1a 8%.

2. Tham dinh phwong phdp

UGc lugng gidi han dinh lugng cia phuong
phap xac dinh asen trong nudc bién & khoang
ndéng d6 1 pg/l. s6 lan phan tich 1ip lai mau
thim dinh 1a 7 1an. SD=0.96. RSD% = 18.86.
Do thu hdi trung binh tai mic LOQ (theo
AOAC giéi han LOQ tai mac 100 ppb: 80% -
110%) 1a 91.3%. Do lap lai tinh tai miac LOQ
so voi 1y thuyét SDir (tinh theo ISO/TS
13530:2009) 1a: 1.8.




Bdng 7. Két qud tham dinh ciia phiong phdp

Nong dd (ug/l) MDL MQL RSD: RSDr Dj ding P§ khong
(%) dam bao do

5 5.98 6.86 98.76 5.07£0.79

15 1.70 5.07 9.07 9.32 98.76 15.06+1.36

25 5.98 6.86 98.76 25.48+2.87

Do lap. do tai lip va hidu suat thu hoi cua
phuong phap dugc danh gia cach nhau 8 ngay
& 3 dai ndng do: thip. trung binh. cao va so
sanh déu dat véi tiéu chuan cia AOAC. RSD;
nam trong khoang 6 + 9% nho hon so véi yéu
cau (RSD; < 21%) va RSDg nam trong khoéng
7 + 10% nhé hon so véi yéu cau

(RSDg < 32%). Va hiéu suit thu hoi 98.76.
theo tiéu chuan AOAC dat
(80<H%=<110).

Sau khi tham dinh cac thong s6 khao sat va so

cua la

sanh véi cac tiéu chudn thi két luan thong sb
khao sat dat yéu ciu va phuong phap du tin cay

dé phan tich mau thyc té.

3. Két qud phan tich mgt s6 méu thuc té

Mau nude bién dugc ldy tai mot sé déo thude
ving bién Tay Nam - Viét Nam vao thoi gian
tir ngay 22 dén 30 thang 9 nam 2019. Phan tich
mdt s6 miu nude bién khu vuc phia Tady Nam
theo quy trinh khao sat da dwoc thim dinh &
trén. Két qua phan tich & bang 8 cho thiy ham
lwong asen thip dao dong tir 0.50 dén 1.61 pg/l
va déu nam trong gidi han cho phép cia Quy
chuin ky thuat Qudc gia vé& chit luong nudc
bién QCVN 10-MT:2015/BTNMT.

Bdng 8. Két qud phan tich mét s6 théng s6 méi truong nwde bién phia Tdy Nam - Viét Nam

X B . 3 A B A Y r R Nhﬁ gii‘ln
Mau | Hon Khoai | Phti Quoc | Nam Du Hon Poc | Hon Chuoi | Tho Chu PKI10
8025739.9” | 10000°17.8 | 8057°28.5" | 10018°49.1 | 8057°28.5” | 9017°56.0” | 7015°31.0”
Toads N "N N "N N N N
23 €0 | 104049°46. | 104001°12. | 104031°22. | 104021°23. | 104031°22. | 103028°05. | 104042’ 14.
7°E 47E 8"E 8"E 8"E 8"E 8"E
0 292 29.03 29.38 2933 20.82 30.08 29.75
pH 8.79 8.83 8.79 881 8.88 9.23 8.96
55
eman 3y 14 27.51 27.39 19.19 28.30 32.00 31.81
(psu)
Cas chiét
AsCEL g 64 321 476 2.47 3.77 8.07 6.34
(ng/h
Cas th
AT 3 0.64 0.95 0.50 0.75 1.61 127
te (ng/
4. KET LUAN hitu co phia trén dugc giir lai va thém 20ml

Mot s6 yéu t6 anh huong dén qua trinh chiét
asen trong nudc bién nhu: pH. thoi gian. nong
d6 HCI giai chiét va sb lan chiét véi MIBK.
Tuy nhién. yéu té c6 tinh quyét dinh quan
trong dén qua trinh chiét do 1a pH va thoi gian.
Méu sau khi dwoc xu ly dugc dua vé pH
khoang 4 + 5 va tach chiét véi APDC va
MIBK. Dé mau tach pha trong khoang 10 = 30
phiit. Sau khi bo phan nuéc phia dudi. phan
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HCI 8% lic trong 2 phut. dé tach 16p trong 5
phit. Sau d6 ldy nudc trong phia dudi dem
phan tich xac dinh asen bang k¥ thuat hydride.

Xac dinh ham lugng asen trong nudc bién Tay
Nam bang ky thuat chiét long — long
(APDC/MIBK/HCI) cho két qua ham lugng
asen dao dong trong khoang vai pg/l 1a phu
hop véi nghién ctru cia mot sb tic gia trude
day da cong bd [3. 4. 5. 6].



Loi cdm on: Nghién cuu dwoc thuc hién tie
nguon kinh phi nghién ciru KH&CN cdp co s6
cua Trung tam Nhiét doi Viet — Nga va su hé
tro tir phong Ky thudt - Bo Tw lénh Vung 2 Hai
Quidn trong viéc ldy mau nude bién.
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