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o SUMMARY
-~ SPECIATION OF Cr (VI} IN SOIL AND SEDIMENT USING ATOMIC ABSORPTION
: - SPECTROMETRY

f”he possibitity of extraction of Cr (V1) from soil and sediment with Na;COj has been studied using
clectrothermal atomic absorption spectrometry. According to calculations, the amount of leached Cr(VI) is

proportiondl to the partial pressure of COxin the soil. Experimental results show that after the treatment of

soil and sediment samples with Na>CQO;, the concentration of extracted Cr(VI) compounds increases more

than 2.5 fold in comparison with that of a simple water fraction. The efficiency of extraction is approximate

83%. A limit of detection (35} of 0.075 ug. g was estimated for Cr (VI) in soil samples.
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1. DAT VAN BE

Nghién clru phan tich dang Cr (I11) va Cr (V1)
trong dat, trdm tich va cac mau moi trudng khac
duge cac nha khoa hoc quan tdm chinh 1a do dac
tinh ctia ching d&i véi sinh vit trong nude, trén can
va ké ca con ngudi, tuy thude hoan toan vao trang
thai oxy hod coa ching. Trong khi & trang thii
Cr(lll), Crom duge coi 1a nguyén t6 vi luong can
thiét cho sy tang truang thi Cr(V1) lai duge biét t6i
nhur mét tac nhin cé kha ndng gy ung thu. Mait
khac, Cr(V1) twong d6i linh déng trong cft (he) dit
- nude, con Cr (1II) co khuynh hudng tao thanh két
tia tro. Mat khac, cho dén nay, phin 16n cc cong
b vé phan tich dang Crom trong miu méi trudmg
thuong lién quan dén méi trudng nudc nhu nude ty
nhién, nude thai [2], con nhitng nghién ciru vé phin
tich dang trong mAu ran thi chura nhiéu, chua cé quy
trinh tidu chudn xac dinh Cr (VI) trong dit. Mot sb

tic gid tam udc dinh Ia lugng Cr (VI) trong dét
chiém khoang 10% ham lurong Crom téng. Tuy
nhién, gid dinh nay chua khoa hoc vi dang cta
Crom trong dét khong én dinh ma phy thude vao
trang thai 6 xy hoa va cdc diéu kién ty nhién khac
chia dat [1,2,3,4].

Nghién ctru phén tich dang Cr(VI) trong dit va
trdm tich vi vy ma vira quan trong vira can thiét,

I, THUC NGHIEM

1. Thiét bi

My quang phé hap thu nguyén tir Perkin-Elmer
model AAS-3300,

May UV-VIS, CINTRA 40 -USA

Microwave pha mau: MW 410 (750 W, 2450
MHz, AURORA, CANADA)

MILLI1-Q, Elga-USA; pH meter 691 (Metrohm} ;
May lic, sb hi¢u 4626 ICE, Lab-line Ytali
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2. Hod chit

Dung dich chudn Cr (1l va Cr (V) 1g/1; NaxCO,

Giéy loc Whatman 0,45 um

AlxASO,);, Diphenylcacbazit

Céc loal axit HCl, HNO;, H;PO,4, HF Merck

Cic miu chudn trdm tich bién: MESS-2, MESS-
3, PACS-2

3. Miu v cic phuwong phap nghién ctu [5,6]

3.1. Méu vi chuin bi méu

Mau trdm tich mat ldy tir séng Day (tai Cau Do,
Cau Qué) va sdng Nhué (tai Khe Tang) [5], miu dat
tir cac ao hd Ha Noi duge phoi kho, nghién min qua
ray 0,25 mm. _

3.2, Xic dinh Cr (VI) s dung H;0 lam dung
méi chiét

: C.5U chinh xac 1,00g mau, chuyén mau vao binh
nén. Thém 50 ml nude cit da loai fon, lic trén may
lac 2h. Loc !éy dich loc va c6 can trén bép cach c¢dt.
Pinh mirc dén 5 ml. Ham lugng Cr (V1) trong dung
dich duoc xic dinh bang phuong phép quang phd
hip thu nguyén tir nhiét dién (ET — AAS)

3.3. Xdc dinh nfng Cr (V1) sir dung Na,CO;
lam dung mobi chiét [6,8].

Cin chinh xac 1,00g miu, chuyén miu vao binh
non. Thém 50 mi dung dich Na;CO5 0,1M. Sau do,
dun nhe trén bép cach cat trong 30 phat, nhiét dg 90
- 95°C . Loc mau qua gidy loc Whatman, cin con
lai trén gidy loc duge rira vai ldn véi dung dich
Na-CO; 0,1M. Dich loc duge ¢6 can trén bép cach
¢4t va dinh miec dén 5ml. X4c dinh ham lugng Cr
bang ET - AAS

Nhiét d6, thoi gian chiét va néng d6 dung méi
Na-C0; ¢4 duge nghién ciru va hya chon tdi v, cac
két qua khao sat duge trinh bay ¢ phin sau.

3.4 Xdc dinh téng Cr (VI) bing phuong phip
trdc quang (ddi chirng)

Can chinh xac 10,00g miu, chuyén miu vio
binh nén, thém 45 ml dém phdtphat va 1 ml dung
dich Alx(SO4); 0,7M (chinh pH dich miu dén 8).
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Lic trén may lac 30 phat, tdc d6 150 vong/phut [4].
Loc qua giéy loc 0,22 um. Po thé tich dich loc cuéi.
Chuyén dich lo¢ vao binh dinh mirc 50ml, chinh pH
=1=0,3; thém 1ml dung dich diphenylcacbazit, lic
déu. Sau 10 phut do mit d§ quang & budc séng A =
540 nm [7].

3.5. Xdc dinh ham lwong Crom tong so bing
phuong phdp ET-AAS [5,8].

Céan chinh xac 0,25 g miu, chuyén vio binh
Teflon, thém 5ml HNQ;, 3ml HF va 1 ml HCL. Pha
mAu trong microwave & diéu kién 120 psi trong 20
phit. Dé ngudi dén nhiét d6 phong, loc miu qua
gidy loc Whatman 0,45 pm, rira két tia bang dung
dich HNO; 1%. Pinh mtrc dén 25 ml bang nudc cét
khir ion. Téng ham lirgng crom trong méu sau xir ly
dugc xdc dinh bing phuong phap quang phé hip
thu nguyén tir nhiét dién.

III. KET QUA VA THAO LUAN

1. Xic dinh Cr (IIT) va Cr (VI) bing phuong
phip ET — AAS

Phén tich x4c dinh ham lugng Cr bing phuong
phép quang phé hdp thu nguyén tir nhiét dién ET —
AAS dugce thire hign theo chuwong trinh nhiét do dat
sin trong thiét bi, tai budc séng A = 357.9 nm,
cudng 46 dong dén catdt réng HCI 25 mA véi khe
do 0,7 nm.

Tin hiéu hap thy cia Cr thu duoce sau khi nguyén
tir hod hai dung dich chuén Cr (111} va Cr (V) & cing
mot nong d6 dugce biéu didn trong hinh 1.

D6 chinh x4c cla phuong phéap xdc dinh Cr tong
bang ET-AAS da dugc kidm tra véi cdc miu chudn
Quéc té, cAc két qua dugc trinh bay trong bang 2.

Bing 2 : Két qud xdc dinh Cr téng s trong mdu
chudn Quéc 1é [9]

Ténmiu |  Gié tri Gid trjtim | Saisé
chuan chimg chi thay 1 (%)
(mgkg) | (mghg
MESS-2 | 1068 11210 | 570
MESS-3 | 1054 11310 | 761
PACS-2 | 90,7+4,6 | 98157 | 820
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Hinh 1. Tin higu di hdp th - thoi gian ctia dung dich
chuiin Co (1) (1) va Cr (V1) 12} o citng mét I?o“:ng do

'2. X4c dinh téng Cr (V1) trong dit sir dung
dich chiét Na,CO;

K&t qua dau tién ching t5i thu duge khi chiét
Cr('\'lj trong mau dat rudng cho thay tin hiéu hip
I:hu et Cr(VI) khi chiét mau bé’mg dung dich
Na:CQ; 0;1M cao gip dai tin hiéu hdp thy khi chiét
mau bang H-0.(hinh 2).
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Hinlr 2 Tin hiéu lu_fp thu - thei gian cua Cr (V1) khi
chiét mau hing H-0 (1) v bang Na.CO3 0,1M (2)

Khao sdt cac diéu kién chiét, ta nhan thay ndng
do cua dung dich Na»CO; anh huong dén hiéu suit
chiét Cr(V1). Khi thay ddi ndng dd dich chiét tir 10"
M dén 1M, hiéu sudt chiét Cr (V1) lén nhét twong
ing vé&i ndng dé Na,CO; 0,1M, (Hinh 3)

Ngoai ra, ndng do Cr(VI) chiét duge con tuong
ddi phu thuge vao ty 1é giita khdi lugng mau va thé
tich dung dich Na-CO;. Qua thyc nghiém ching téi
rut ra rang dé chiét duge mét lugng t6i vu Cr (VI)
ra khoi méu, véi thé tich Na.CO; 0,1M 1a 50 ml thi
lugng miu trong khoang 0,5 - g, néu luong mau

1ém hon (1,0 - 2,0g), thi qua trinh chiét s& khéng
hoan toan.

M trdm tich :
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Hinh 3. Ndng d6 Na,CO; 16 wu dé chiér Cr (Vi)
trong mau tram tich
Khi dun nhe (90 - 95°C) trong thai gian 30 phut,
chi cin chiét miu 1 l&n véi NaxCO; 0,1M, khoang
97% lugng Cr (VI) ¢6 trong miu duge chuyén vao
dich chiét va sy c6 mit cia Na»CO; khéng lam anh
huémg dén phép xdc dinh Cr bing ET-AAS (hinh 4)
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Hinh 4.Tin hi¢u hdp thy - théi gian ciia Cr(V))
(1): sau khi chiét lan thir nhat véi Na;CO; 0,1M
(2.3.4): sau khi chiét lan thir 2,3,4
(5} : mdu trang Na:CO;

(6) : dung dich chuan Cr 40ug.

3. K&t qué xdc dinh Cr (VI) trong dit

3.1. Higu suat chiét Cr(Vl)

Dé x4c dinh hiéu xvit chiét Cr(VI) trong dit va
trdm tich ching t6i ¢4 thém vao miu nhimg luong
Cr(VI) c6 ndng do biét trudc va chiét lai bang
Na,CO; va AlyS0,);. Dich Cr(VI) chiét duoc do
bang hai phuong phap so mau (UV —Vis) va hép
thu nguyén tr (ET-AAS). Két qua duoyetrinh bay
trong bang 3.
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Nhimg két qua trong bang 3 cho thiy hiéu xut
chiét bang NasCO, va xac dinh bing AAS vu viét
hon chiét bé‘mg Al(504); va xac dinh bﬁng tric
quang.

Bing 3. Hiéu sudt chiét Cr(V1) voi hai phwong

phip xde dinh ET-AAS va UV-VIS

Cr(Vl)
. Cr(vl) | (Mo.g?) | Hiéu
;Cpg;% Dung moi chiét |trong mAu| saukhi | Suét
: (Hg.g") [thém 25 g {%)
Cr chuan
ET-AAS (Na:CO:01M [432+04| 25752 | 857
UV-VIS FAR(SO4: 0,7M [3,78+0,3] 21,592 | 71,2

3.2. Két qué xdc djnh Cr (V1) trong trim tich
Sau khi xéc dinh dugc hi¢u xut chiét Cr(VI)
chung, toi tién hanh phan tich ham lugng dang
Cr(VI) trén méu thyc té. Trong bang 4, trinh bay
nhimg két qua xac dinh Cr(VI) trong cic miu trim
tich tai 3 dia diém trén séng Nhué va séng Day.
16
14

12 1.08
Cr(vl) (ug/g)

m38

Cu Qué

Chubo

Khe Tang

0 H,0M Na,COP AL(SO.);
Hinh 5. Hant heong Cr (Vi) voi cde dung méi chidt
khdc nhau
Bing 4. Két qua xdc dinh Cr (V) trong mdu dét khi
chiér bang H>0, Na;CO; 0,1 M vé Aly(SO,);

Ham lwong Cr{VI) (2g.g*)
K hia sau khi chiét vgi
A NaCOs | Ak(SOds
F10)

ET-AAS 0,1M 0,7M
ET-AAS) | erang) | (Uv-vis)

Khe Tang 0,42 1,08 0,87

CéauBbg 0,38 1,34 1,12

Cau Qué 0,52 147 1,52
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Nhimg két qua thu duge cho thiy hiéu xudt
chiét Cr(VI) bang Na,CQ; Ién hon tir 2,5 dén 3,5
1an so v&i chiét trong H>O va phy thudc vao bin
chat, ngudn gde cha trdm tich (hinh 5).

IV. KET LUAN

Nhiing két qua nghién ciru cho thdy phan tich
dang Cr(VI) trong dt, trim tich c6 thé thuc hién
theo quy trinh don gian: ngdm chiét trong dung dich
Na,CO; 0,1 M (thém NaOH thy theo timg loai
mau) va xéc dinh bang phuong phép quang phé
Hép thu nguyén tir. Higu xudt chiét dat duge >
85%. Trong truong hgp phong thi nghiém khéng cé
thiét bj HTNT, ¢6 thé tién hanh chiét trong méi
truomg Aly(SO4)y 0,7 M dém phot phat pH = 8 va
xac dinh bang phuong phap tric quang véi thude
thir 1,5 diphenylcarbazide, két hgp hé sé hiéu chinh
khoang +25%,

Nhin chung, ham lugng Cr(VI) trong miu dat,
tram tich... phy thudc vao diéu kién dja chit, sinh
thai, khi hu. '

Céng trinh nay la két qua ciia dé tai NCCB do
Bg Khoa hoc va Cing nghé tai tro.
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