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SUMMARY

STUDY THE CONCENTRATION CHANGE OF ARSENIC AND SELENIUM
SPECIES IN SAMPLE PRESEVATION, SAMPLE PREPARATION FOR
ELEMENT SPECIATION BY HVG - AAS METHOD COMBINES WITH

CHEMOMETRICS

It is very essensial for Chemical Speciation of elements to find out the suitable
sampling, sample presevation and sample preparation methods so that there is no
change in dominant forms and losing of analytes. This study concentrated on the effect
of pH, contaner’s materials, present of iron(Ill) and dissolved oxygen in samples. The
absorption of total trace asenic and selenium on the surface of glass containers had
been recognised if sample pH was above 6, concentration of Fe(lll) was excess 200
ppb or samples were kept for a long time. The oxidizing process of As(Ill) to As(V),
Se(1V) and SeMt to Se(VI1) occured if oxygen was not removed. The determination of
asenic and selenium species will be carried out with satisfied results in synthesis
samples if the water samples are kept at pH around 2 using nitrogen for removing
oxygen in Teflon container at 4°C within 48h of analyzing. The effect of Fe(lIl) in
water sample was eliminated by using 0,2 M EDTA.

1. MO PAU chat & nhidm khéng phan anh chinh xac
Céc nghién ctu vé doc tinh va tich liy thong tin vé anh hudng cua né véi moi
sinh hoc chi ra ring tong ham lugng cua truong séng. Vi du asen ton tai cha yéu
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0 moi trrong nuwdc tu nhién dudi 4 dang
&  As(lll), As(V), ddimetyl asen
(DMAs) va mmonometyl asenat (
MMASs) nhung doc tinh cua cac dang
asen giam dan theo tha tu AsHs>
As(IIT) v6 co> As(IIl) hitu co>As(V) vo
co> As(V) hitu co [1] hoac selen trong
thuc pham ton tai cha yéu dang Se(1V),
Se(VI) do cay hap thu tir dat, nuéc va
chuyén hoéa thanh cac dang hiru co nhu
dimetyl ddiisselenite (DMDSe), dang
lin két protein nhu selen methionine
(SeMt) [2].

Dé phan tich cac dang asen va selen
ngoai k¥ thuat phan tich doi hoi cé sy
két hop gitra cac ky thuat tach (chu yéu
sac ky long hiéu ning cao - HPLC hoic
sac ky ion — IC) vai bo phan phat hién
HVG-AAS hoic ICP- MS [3,4,5] hoic
tach tin hiéu nho sir dung thuat toan hoi
qui da bién [6] thi khé khin nhét va gay
sai s6 dang ké 1a viéc lay mau, bao quan
va chiét tach dé khdng lam bién doi giira
cac dang hoic gay mat chat phan tich.
Dbi voi phan tich lwong vét, sy ¢ mat
ciia cac ion can tré hoic hap phu vao
thanh binh thuong 1a nguyén nhéan chinh
lam giam nong d6 cac chat phan tich
[7,8].

Trong nghién ctu nay, cac yéu té anh
huéng nhu pH ctia mau, vat liéu binh
chua, thoi gian bao quan, anh huong caa
oxi hoa tan, sy c6 mat chét di kém Fe*
va bién phap loai trir dugc nghién ctu
Vi su ¢ mat dong thoi cua 4 dang asen
va 4 dang selen trén co s& phén tich
bang phuong phap phd hip thu nguyén
tr ky thuat hidrua hoa két hop véi thuat

toan thong ké da bién tir 46 c6 phuong
phap bao quan mau phu hop.

2. THUC NGHIEM

2.1. Hoa chat va thiét bj

Cac loai hoé chat duoc st dung 12 loai
tinh khiét phan tich (P.A.) va cac dung
dich dugc pha ché bang nuéc cat 2 lan.
Cac dung dich chuan gdéc As(lIl)
1000ppm, As(V) 1000ppm, Se(lV)
1000ppm, Se(VI) 1000ppm, Sb(lll)
1000ppm, Sb(V) 1000ppm dat mua cua
héng Sigma Aldrich.

- Dung dich chuan géc dimetyl asen at
(DMA) 1000ppm tinh theo As duoc
chuidn bi bang céch hoa tan luwong
(CH3),HAsO, 99,8 % tinh trudc bang
nudce cat, lc déu cho tan hoan toan, dinh
muc toi vach bang nudce loai ion.

- Dung dich chuan gbc monometyl
asenat (MMA) 1000ppm tinh theo As
dugc chuan bi bang cach hoa tan luong
CH3AsO3Na,.6H,0 99,98% tinh trudc
bang nuéc cat, lic déu cho tan hoan
toan, dinh muc téi vach bang nudc loai
ion.

- Dung dich  chuan  géc
Selenomethionine 1000ppm: pha tir chat
chuan  Selenomethionine  (HsN'—
CH(COO-)-CH,-CH,-Se-Me) 99,8%
cia h@ng Sigma Aldrich trong moi
treong HCI pH=2.

- Dung dich chuan gbc Dimethyl
Diselenide 1000ppm: pha tir chat chuan
Dimethyl Diselenide (CHs-Se-Se-CHz)
99,8% trong ancol etylic 10%. Céc dung
dich nay dugc day kin tranh oxi xam
nhép va dé trong ta lanh ¢ 4°C.

Cac dung dich chuan As(Ill), As(V),
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Se(1V), Se(V1), Sb(ll), Sb(V) c6 néng
d6 thap hon duoc pha ché hang tuan tir
cac dung dich chuan géc bing nudc cét
va dugc bao quan trong binh nhya ¢
4°C, day kin tranh cho oxi xam nhap
trong sudt qua trinh 1am thi nghiém.
Dung dich NaBH,4 1% pha trong NaOH
0,5%: Cén 1,0g NaBH, hoa tan trong
10ml dung dich NaOH 5%, chuyén vao
binh dinh mic 100ml, dinh muc téi vach
va lic déu.

Céc dung dich HCI 6M, HCI 1M: Pha tur
HCI dac 37% cua hang Merck — Buc.
Céac dung dich dém tactric — tactrat 1M
c6 pH = 2, 3, 4: pha ché tir axit tactric va
mudi kali natri tactrat va hiéu chinh
bang may do pH. Cac dung dich chuan
cac dang asen dung dé khao sat khoang
tuyén tinh dugc pha tir cac dung dich
chuan gbc. Phd hip thu nguyén tu cua
As dugc xac dinh trén thiét bi Shimazu
AAS 6800 cua Nhat Ban cung bo Hidrua
héa HG-1.

2.2. Céch tién hanh

MJi dung dich chtra ddng thoi 4 dang
asen va 4 dang selen & muc nong do 15-
25 ppb duoc phan tich lai nong d6 cua
ting dang khi thay doi cac yéu t6 anh
huéng nhu pH cua dung dich mau, vat
licu binh chua, thoi gian lvu gitt mau,
loai bd oxi bang nito va c6 mit cac chat
can trg.

Nong d6 mdi mét trong 4 dang chit
phan tich ctia mdi nguyén td trong cing
hén hop dugc xac dinh dong thoi bang
phuong phap HVG- AAS két hop véi
tach tin hiéu béng thuat toan hoi qui cau
ttr chinh str dung phan mém Matlab. Cac
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diéu kién do va phuong phap xir 1y sd
liéu nhu trong ba bai bao di coéng bd
[6,9,10].

3.KET QUA VA THAO LUAN

3.1. Anh huwéng caa pH, vat liéu
binh chira va thoi gian bio quian miu
dén sy chuyén dang va mit chét phén
tich

Céc thi nghiém khao sat anh hudng cua
vat liéu binh chtra & céac gia tri pH khac
nhau v6i mau phan tich chia 4 dang
riéng r& cua As(IIl), As(V), MMA va
MDA; 4 dang cua selen gom Se (1V), Se
(VI), MDSe va SeMt & cac mirc ndng do
la 25, 25, 15 va 15 ppb véi cac loai binh
chira lam bﬁng thuy tinh, nhya PE, nhya
Teflon déu do hing Bomex (Puc) san
xuat. Anh hudéng ctia oxi duoc loai trir
bang cach suc khi nito khoang 20 phut.
Két qua khao sét tai pH = 2 vdi céc
dang asen khac nhau duogc gitr trong cac
loai coc 1am tur vat liéu khac nhau & hinh
1 cho thay néu la vat liéu thay tinh thi
sau 10h ham lugng cac dang As va tong
As déu bi mat d¢én 60%. Trong khi mau
dung & cac coc lam bang nhua PE va
Teflon sau 40h lugng hao hut dudi 10%
trir hai dang asen hiru co 1én dén 13%,
ching té cac vat lieu nay hau nhu khong
hip phu céc dang As. Mic du khi thoi
gian luu gitt MAu ting thi sy mMAt cac
dang chat phan tich c6 xay ra nhung
khong dang ké.
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Hinh 1. Anh huwéng vdt liéu binh chia
dén su chuyén dang As trong dung dich
nuwoc a. huy tinh; b. Coc nhya PE; c.
Coc Teflon)
bdi véi cac dang selen, tién hanh tuong
tu nhu trén cho thay khi phan tich trong
khoang 8h, néu pH cua dung dich mau
dudi 2 thi hau nhu khéng c6 sy thay doi
nong d6 céc dang. O cac gia tri pH cao
hon 5, su giam ndng do tat ca cac dang
xay ra, d6 thu hdi tong ham luong selen
giam di khoang 10% néu vat liéu binh
chua la thuay tinh hoac nhya. Tuy nhién
néu sir dung binh Teflon thi hau nhu
khong c6 sy thay doi ndng d6 cac dang

se ngay ca khi pH cao.

3.2. Anh hwéng cua oxi trong dung
dich dén sw chuyén dang va mit chit
phén tich

Dbi voi cac thi nghiém khi khong suc
oxi vao dung dich dé bao quan thi dang
Se (IV) vO co va cac dang hiru co
(DMDSe, SeMt) c¢6 xu hudng chuyén
sang dang Se (VI) v0 co trong d6 ham
lurong cua dang SeMt sau 8h giam di r0
rét (hinh 2).

Nhu vay ddi véi cac dang selen, sau 4h
bat dau c6 sy giam nhanh nong do
Se(IV) va SeMt trong khi nong d6 dang
Se(VI) biéu nay dugc ly giai do hai
dang nay khong bén nén d& bi oxi hoa
budi oxi khéng khi thanh Se(VI). Chlng
t61 dd str dung nito dé dudi oxi thi nhan
thay sy thay d6i nong do dang asen va
selen 1a khong dang ké ngay ca sau khi
gitr 48h & nhiét d6 phong.
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Hinh 2: Sir chuyén hoa dang Se va As
khi c6 mat cua oxi khong khi
(tai pH=2, mdu dwoc giir trong binh
teflon)

105



3.3. Anh hwéng cia Fe*" di kém trong
nén mau va céch loai trir

Dbi v6i cac mau nuoc, anh husng cua
ion Fe** da dwoc chang minh do né cé
vai tro xuc tac cho phan ang oxi hoa
As(I11) thanh As(V) ¢ pH cao [7], trong
khi véi cac mau thuc pham sy mat caa
chat béo trong nén mau gay anh hudng
dang ké dén phép xac dinh.
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Hinh 3. Anh huéng cua ion Fe** dén su
chuyén dang As, Se trong dung dich
nuoc
Két qua thuc nghiém & hinh 3 cho thiy,
khi néng do6 Fe(lll) trong mau dudi 5
ppb thi khdng gay ra anh huéng dang ké
dén dang ton tai cua selen. Trong
khoang ndong do Fe(Il1) tir 50- 150 ppb,
bit ddu c6 sy chuyén Se(lV) thanh
Se(VI) trong khi cac dang selen hiru co
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gan nhu khong thay doi, tong dang selen
giam khong dang ké ching to ¢ su
chuyén céc dang selen vé Se(VI1). Su c6
mat cua ion Fe** & muc Ién hon 150ppb
s& anh hudng dén sy ton tai cua céc dang
As(IID) va As(V) v co. Vi vay can giam
luong Fe** trong mau hozc loai trir anh
huong cua né bang viéc thém mot chat
tao phirc bén vai ion nay.

Anh huong cua ion Fe** &n su
chuyén dang cua Asen va selen tai pH =
2 ¢6 thé dugc loai trir bang EDTA nho
chit nay tao phic bén vai Fe®*. Két qua
khao sat cho thiy néng d6 EDTA
khoang 0,2M loai trir duoc hau hét anh
huéng cua ion Fe®* ngay ca khi ham
lwong Fe** ¢6 trong dung dich Ién hon
cac dang As 100 lan, véi ham lwong
Fe** I6n hon thi ham lwgng EDTA cho
vao ciing can ting thém. Qua thuc té,
chung t6i thiy ham lwong EDTA cho
vao cac dung dich 1én d&én 1M thi tin
hiéu do thay doi khong dang ké, do sai
léch gitta cac lan do khong nhiéu (do
léch chuan nho).
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Hinh 5: Kha nang logi trir anh huong
cia Fe** hang EDTA 0,2 M khi phan
tich cac dang As, Se
Tuy nhién, theo két qua tinh hiéu suat
thu hoi cho thay cac dang Se(lV),
DMDSe, SeMt déu ting con Se(VI)
giam xudng, trai nguoc lai so véi thi
nghiém chi thém Fe** ma khong thém
EDTA. Diéu nay c6 thé két luan EDTA
lam giam kha niang chuyén hoa dang Se
khi c6 mat cua ion Fe**, nhu vay trong
qua trinh bao quan mau nén cho EDTA
dé giam kha nang anh huong cua Fe*
Theo két qua biéu dién trén hinh, dudng
biéu dién cua Se(VI) di xubng, duong
biéu dién Se(IV) di 1én va giao nhau &
diém nong d6 EDTA la 0,2M, céc
duong biéu didén DMDSe, SeMt ciing ¢6
xu huéng di 1én, cic duong nay thay doi
khong dang ké khi EDTA > 0,2M. Nhu
vay c6 thé khang dinh qua trinh chuyén
dang chinh khi c6 mat cua Fe** 1 tir Se
(IV) thanh Se (VI), khi thém EDTA vao
thi qua trinh nay hau nhu khong dién ra
nra. Chung t6i chon luwong EDTA cho
vao céc dung dich dé bao quan c6 ndng

d6 cudi cung 1a 0,2M.

4. KET LUAN

Bing cach phan tich dng thoi bon dang
asen va bén dang selen trong miu nuéc
trong cac diéu kién bao quan mau khac
nhau, ching t6i nhan thay c6 thé khic
phuc su chuyén dang asen va selen hoic
giam su hap phu luong vét vao thanh
binh néu mau duoc bao quan trong binh
teflon hoac binh nhya, pH ciia mau nén
dugc gitt dudi 6. Anh hudng cua oxi hoa
tan trong mau dugc loai trir bang cach
suc khi N2 vao dung dich it nhat 1 phat.
lon Fe(lll) c6 mat trong mau & ham
lugng I6n hon 200 ppb sé lam tang sy
oxi hoa cac dang As(lll) thanh As(V),
Se(IV) va SeMt thanh Se(VI) do vay can
loai trir bang cach chuyén mau vé pH=2
va thém EDTA 0,2M. Cac mau dugc
bao quan & 4°C va phan tich trong vong
48h ké tir khi 14y mau.

Loi cam on: Cong trinh nay dwoc hoan
thanh nho' hé tro kinh phi cia dé tai dac
biét cdp Pai hoc Quéc Gia Ha Ngi, ma
s6 QG-12.06
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