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spectram etric analysis of trace Cd( Il ) in the Environm ent

LI Chunxiang , XU Xiaohuj HAN Juan, YAN Y ongsheng
School of Chan try and Chemical Engineering Jiangsu Unwersity Zhen jiang 212013
R eceived 30 Oclober 2008 received in revised om 7 April2009 accepted 29 June 2009

Abstract Canbining solvent subhtion with aqueous wo-phase extraction (ATPE), anewv preconcentration/ sep aration m ethod was established aqueous
wo-phase gas solvent sublation (ATGS). Then ATGSwas applied to precon centrate /separate Cd(1l ) in the enviom ent prior to flme alom ic ab sorp tion
spectrom etric detem ination. The effects of analytical paraneters ncliding fH, proper condition of phase separation, volune of canplex reagent and
fotation tme on the recoveries of heavy metalswere nvestigated The recovery of Cd(Il ) was 100% . Cadn im was concentrated 10 tmes usig ths
metod, which ismuch better than aqueous two-phase extraction abne  For con cen trations of Cd(1l ) fran Q 050 mg L™ ! t0 5 000mg L™ %, te linear
equation wasF = 2. 8967C - 0. 1474 and the linear comehtion coefficient(R?) was 0. 996. The detection lin it of Cd(Il ) was Q 0113 mg L~
Averaging 15 detem nations of 1 mg L~ ! Cd(1l ) gave a relative standard deviation of 1 8% . The proposed metod is shovn to be pranising for
preconcen tration/separation bebore the detem ination of trace and ultra-trace sub stances

Keywords aqueous twe-phase gas solvent sublation; flane aim ic absorption spectram eter pre- concentration /separaton Cd( Il )

. , Cd(IT) /
1 ( Introductbn)
( , 2005 , 2007). ,
Cd(II) , CddI) /
R s (T lay et al, 2009) (Kontrec et al , 2003)
(Tuzen et al , 2005) (Shama et al
Cd(II) , / 2008) (Anhen iis et al , 2005)
(Na 20777029); (No 07KJB610021)

Supported by the National Natural Scien ce Foundation of China (No 20777029) and the Jiangsu Senior Projct of Natral Science Foundation (Na
07K JB 610021)

(194—), , E-mail yy@ ujs edu en * ( )
Biography LI Chumx ang(1964—), fenal associate professor E-mail yy€@ ujs edu en * Corresponding author



8 cd(Il ) 1727
(Yoshkuniet al, 2005) (
, 2003) . : .
2 (Expermen tal)
. 21 EEHAFEMHE
Sebba(1962) Cd(1I) Q 0509  CdCl( ),
, 500 0 ml, Cd(1I)
( , 2006 (AR); 2mot L' KI  ; lg L'
, 2000 , 2003 , 2006 B(RHB) (AR) :; 50mg L'
, 2007) / ( ) ; :pH=0Q 5( HCI Q3
1994 , 2000) mot L' ); H=10~20( HCl KCI ) H
, =2 0~30( KHGH,0, HCl );{H=40
- , ~50( KHGH.,0, N&OH );
100%, . , BS124S (
i ); TAS— 968 (
, (107~ 10 “mob L") ); HS-3 (
/ ); S0mL ()
, Cd(1I), 228 2 mm, 2. 0 mA,
, ( 2 OmA, 1000mLs min",
, 2006 , 2007) - - Q 4 mm, 300V, 5 0 mm,
- ) ( , 2003 3 Omm
, 2007 , 2008) / 22 ZERIE
_ 50 0 mL Q 050
( ATPE) mg , 9 50mL 2mot L™
KI 250mL 1g L R 5m i1
’ , 2m i, 10 m in
, 50. OmL (1), 50 0 mL
(Shbukawa et al , 2001; , 2004) _EE H%E/E""
, ( )
) 2~ 3 )
, , =+ 50mL
’ 3
, , | P
/ w : J—(;4
cd(11) ;o ! ) !
, ) 1 (1. 2 .3
. 4 )
, Cd( I ) / Fig 1 Solvent flotation device ( 1. nitogen steel bottle 2.

bufer 3 wtaneter 4 fbotaton cell)
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( A, s0mL B), . 1%, 55 00
Na(N:  20mlrmin ') dmin Im in ml (NH, ) >0, ,
50 0 mL, (NH. )2 S04 ( 2)
Cd(Il') , (NH.) > S04 M0
. 4 90 ml, Q 10 ml,
23 FHREREEEHRNTH , :
BTy, (NHL)2 30, e 00
Mu mL
(mg); M, (mg). )
F=Q, C. - (NH4)2304 .
Co
-1 1 ) .
(mg L ); G, (mgL ) (NH.) >0, 46% .
3 (R esulis) 5 00 mL
50.00ml, H= 0~ 1 (NH.)» SO,
ke s
31 #ATAmE S . . 120mL |
mL ’ (NH4)23)4 4% N
NaClNaNOx Nﬂzmz; (NH4)2$)4.
’ ’ (NH.)» 50, :
; (2. 2 .
SO; H S0, ,
, (NH4 ), S0,
y Cd(1l) (3. 3,
5 (NH.) 290, 36% 4% , Cd(1I)
g 90 & 98 Y% .
e 7 a
b 2
g Atos Gop.d 3 Jog o o F ’ ’
28 32 36 40 44 48 52 (NH4).90,
(NH,);SO, HBH ’
46% .
2 (a NaNO;, b 100% —
(NH4),%0, ¢ NayFO, d NaCl) B —a
Fig 2 Effect anount of salts on the volme of propanol in 98% [~ ./
phase separaton (a NaNO, b (NH,),30, ¢ L
N aPO, d NaCl) 96% b
2, N> sl
(NH4)23)4> N8H2P04> N3N03 -
, 92% -
r .
90% | 1 | 1 1 L | 1 J
’ : 36% 40% 44% 48% 52%
N«L1 , Nl s (NH,),S0, 4} ¥
Cd(1) , 14 ,
(NH4) .04 3 (NH,), S0, cddr )

(NHA)QSO4 Fig 3 Effect ofanountof (NH,),S0, on fbtation yield of Cd (Il )
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32 ZAEBAENLE Cd(1I) : KI 9 50mL
, lg L B Cd(1I) 100;  KI ,
Cd(1II) ( 4). 4 Cd(1II)
, B 2 50mL s B Cd(Il) T s
, Cd(1II) ; 2 50 . KBr KCI K1
mL Cd(1II) 100% ; Cd(1II) s 3%% . s
B , Cd( 1) CdL CBi  CdCl
B , ( , 2000), CdE
B, , CdBr;  CdCI . 2mot L 'K1
B s B 9 50 mL.
. 34 REXNATE&BETFAEEN W
lgL! 2 50 mL i
r : Cd(IT) Ni(Il') Zn(Il') Mn(II)
100% - Fe(Il ) Cr(II) ( 6). 6
L s H 5~7 , Cd(II)
98% , 100/. Ni(Il) Zn(1l)
— Mn(Il') Fe(Il') Cr(III)
k: |
94% |- ,
92%j ’ ’ ' ’ 05— 7
90% | 1 1 - I S T | 1 | ) —(NH4)2g)4 -
15 20 25 30 35 40
RHB/mL Cd(Il') Ni(Il') Zn(Il') Mn(Il') Fe(Il)
Cr( II)
4 RHB CdcIl )
Fig 4 Effect ofanountof RHB on fbtaton yield of Cd(Il ) 100% b /\/
33 WAA KA ®E o |
, 2mot L' K1 s
Cd(1I) ( 95). 5 , KI m6°%_
9 50 mL , KI , i
40%
r L
100% |- 20% |- boe £ g
- ¢
I ol M
98% |- [N NN N S W M M
1 2 3 4 5 6 1
& i pH
96%#
F 6 (a Cd(Il); b Cr(Il); e
94% - Mn(Il); dNi(Il ); e Fe(Ill ); fZn(Il))
L Fig 6 Effect ofpH on fbtation yield of varibusmetals(a Cd(Il ); b Cr
92% [T R R B (I); eMn(Il ); d NIl ); e Fe(Ill); £ Zn(1l))
7 8 9 10 11 12
Rlut. i 35 Ha RN FdEEE A CA(I) HiEE
R Cd(1II)
5 KI Cd(Il ) )
Fig 5 Effect of anountof KI on fbtation yield of Cd(1I ) > 15mn
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2min >4mi 100%. ~(NH4 ), SO, ,
17 min 2min Cd(1l) ,
Am i Ni(Il) Zn(11) Mn(Il) Fe(Il) Cr(II)
36 S FRESCA(I ) EE 8 E , /
, 5 152025 Cd(1Il')
. -1
( 7) , Tabk 2 Separation and detemination resuls of multipl m xed metal
, 20mls min ', ons (H = 5 0)
100% . , 20 Mg
ml*min cd(In) 50 100 @
NAT) 200 0 &
105% Zn(1l) 200 2 M
100% [~ s Fe(Il ) 200 1%
95% - Mn(1l) 200 )
90% [ Ci(TIT) 200 3
85% -
e 318 L&MEHE
il cd(1y
70% |- > ’ ’
o5 | cd(1) 0. 050~ 5 000 mg L'
1 — L 1 | I 1 s | )
5 10 15 20 25 30 X :F=2 8967 - 0 1474
Vi L -min!) Q 9996 cd(II)
-1 -1
; cadt ) Q0IBmg L' Imgl 15 . RSD
Fig 7 Effectof air flov rate on fbtation yield of Cd(II ) 1 & .
39 H& QM
37 nBEEXE
R 1000 mL, , :
cd(II) ' ’ ’
Ni(Il ) Zn(Il) Mn(Il ) Fe(Il ) Cr(II) ' ’
, 25m L.
’ 1 2 ];H = 5 0 ~
6
0 cd(mmy 4
1 /' (pH=35 0~6.0) I
Table 1 Separation and detem nation results of b narym xed ions ( fH 4 cadb) (#H=350-60)
Table 4 Detem ination results of Cd(Il ) i water and recoveries( pH
=50~60)
. =50~ 6 0)
cd(Il)
Cd(1I) MY Cd(1I) Mb / RSD
Cd(II)-NK{1T) 50 100 100% 10 2% (mg 10L°1) (n=35) Mg Mg
50 200 100% 1 2%
1# Q 123 1 2% 40 41. 57 100 0%
Cd(IT )-Zn(1I) 50 50 100% 10 8%
50 100 100 9 3% il Q0 127 Q % 40 42.10 100 0%
Cd(IT)-Fe(IT ) 50 50 100% 11 8% kil 00 023 1 1% 40 40.75 100 0%
50 100 100% 2 4% 4 Q 083 Q 8% 40 40. 30 100 0%
Cd(Il ) Mn(1I) 50 50 100% 9 1%
50 100 100% 6 8% 39 Xk
Cd(10 )—Cr( 1) 50 50 100 4 9%
50 10 100% 2 % ATGS ? ATGS
: 1) Cd(Il) , Note 1) represents ATPE

the otherm etal ons except Cd( Il ).
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5 , ATGS , ATGS ,
, ATGS ATPE , ATGS
5 , /
2
, ATGS ,
5
Table5 Contrastive experm ent
&
RSD
/(mg 10L™1) Mg Mg /mL
ATGS Q 023 40. 0 2 %o 40 75 100% 10 10 2
ATPE 0 028 5.0 3 Y 335 96. 5% 23 21 13
(V2 100 mL (V? represent the vohme of organic s lvent d ealing w ith 100mL samp les)
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