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2 1 1 * 1
o 212013) ¥ 467036)
PF2 (SEM) .X ( EDX)
( FTIR) . PF2
Ni(I) o : pHS5.0 Ni(I) o PF2 Ni
(Im Langmuir 33.5 mg/g- Ni
(m 0.5 mol/L HCI o 0.05 ~2.0 mg/L; 48 pg/L; 80 mg/L Ni(II)
9 RSD 2.6% .
1
1
- (- )
5
o / o
/ 6 7 8
( FAAS)
2
2.1
TAS-986 ( ) ; WQF-400N
( ) ;5 S-4800 ( Hitachi High Japan); X
( EDX USA) ; pHS3C ( ) ( Eppendorf )
Ni(I) Ni( NO,) , * 6H,0 1.0 g/L
2.2
:232.0 nm; ©4.0 mA,; ©5.0 mm; 0. 2 nm,
1500 mL/min :2.0 mm.
2.3
2.3.1 Pseudomonas fluorescens C2 ° (
2% 0. 05% 0.05% NaCl 0.01% K,HPO, 0.5% KH,PO, 0.2% ( NH,),S0O, 0.02%
MgSO, * 7H,0 0.02% pH7.0 ~8.0) 30 C 60 h 10000 r/min 2
80 C PF=2,
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2.3.2 50 mlL Ni(I) HCI  NH,OH
pH 5.0 o 0.25 g PF2 25 C 1h 2 h
5000 r/min 5 min FAAS Ni(ID) PF2  Ni(l) .
Ni(ID) 10 mL 0.5 mol/L HCI
25 C lh 2h FAAS Ni(I) o
3
3.1 PF2
3.1.1 SEM-EDX 1 PF2 Ni(ID) o la PF2
o Ni(l) ( 1b)
Ni(IT)
1 PF2
Fig.1 SEM of exopolymers PF2( a) unadsorbed and ('b) Ni(I)-PF2
EDX PF2 ( 2). 2a
PF2 C O Na P K 13.2% 25.1% 19.3% 30.0% 12.0% .
Ni(TD) K Na 7.5 8.25keV Ni
Ni(I) K* Na’ .
2000 o . 2000 "
1500 1500F
C
1000} 1000
500 500r Ni
I
) 8 9 % 6 7 8 0
2 PF2
Fig.2 Energy dispersive X-ray spectra of exopolymers PF2( a) and Ni(l)-PF2( b)
3.1.2 FTIR PF2 3 o 3315 cm ™!
0—H O—H N—H o 2926 em ™! CH,
01732 em ™! =0 o
1440 cm ™' (CO0") c—O0 "
3b PF2 Ni() 3315 em ™! N—H
3296 em ™' . Ni(l)-PF2 N=Ni N—H
. Ni() 2926 ¢cm ™' 10 cm ™' 11732 em ™!
c=0 10 em PF2 Ni(ID) c—oO0

1440 em ™! 1432 c¢m ™! . PF2 Ni(l)
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PF2 Ni(I) N N
0.5 0.9 2.4 mmol/g.
3.2 PF2
50 mL 0. 15 mg Ni(Il) PF2
0.25 ¢ pH1.0~8.0 { Y1432 N
Ni(l) PF2 . PF2  Ni() pH e mom
pH 5.0 i 4000 3500 3000 2500 2000 ]_5[]0 1000 500
Wavenumber (cm ™)
pH\ ) 12 ( 3 PF2
Ni(D) Fig. 3 FTIR spectral characteristics of PF2 ( a)
NI ; o unadsorbed and( b) Ni(l)PF2
o Ni(I) o
pH Ni(I) pH=5.0.
3.3
50 mL 5 ~500 mg/L Ni(I) 2535 45 <C
q( mg/g) o
q:(ComCe)V (1)
¢, C, Ni(I) V. Ni(l) m o
4 PF2  Ni(l) o 33
Langmuir Freundlich g 30¢
Dubinin-Radushkevich( D-R) B 2 [
3 . § 20t
c. 1 C g
0. (0.K) Tq, (2) £ 1o
Ing, =1/n(1InC,) +Ink, (3) E
g, =lng, ~K: PRI
q. (mg/g) C. Nidl
(mg/L) ¢, (mg/g) K, K; n K 4
0 K Vg, A1C, F.ig. 4 Adsorption isotherms of Ni() ions at
: n K, Ing nC., different temperatures
;DR q, K Ing—’ E=(2K) ', 4
1o 1 Langmuir R 0.99. PF-
2 Ni() Langmuir 33.50 mg/g.
Freundlich n 1 e, 1
PF2  Ni(ll) 8.0 kJ/mol  PF2  Ni(ll) e
1 PF2 Ni(In)

Table 1 ~ Comparison of Langmuir Freundlich and Dubinin-Radushkevich adsorption constants obtained from adsorption iso—

therms of Ni(Il) ions at different temperatures

Langmuir constants Freundlich constants Dubinin-Radushkevich constants
Temperature n
q G cal K, R K. n R [/ Kx10 E R
mew (mg/g) (L/mg) : (mg/g) (mol® kJ?) (kJ/mol)
25 31.83 33.50 0.015  0.9% 0. 8081 1.59 0.962 31.85 7.0 26.72  0.967
35 28.18 29.78 0.011  0.999 0.8740 2.88 0.914 27.54 9.0 23.81 0.987

45 23.23 24.99 0.009  0.999 0.9882 2.95 0.947 24.41 12.0 20.42  0.961
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3.4
Ni(ID) o HCI
25 °C 250 mL 0.5 mol/L HCI
Ni(ID) . . Hcl 10 mL  Ni(I) 98.5%
10 mL 0.5 mol /L HCI 25,
3.5
PF2 0.25g 50 mL 3000 pg K* Na®;1000 ug Mg>* Ca’* HPO, SiO:;

300 pg Co™* Ag*;200 pg  Zn’* Hg’*;100 ng  Pb** ;50 pg  AI’*;30 pg  Fe'* 1.0 mg/L Ni
(I .

3.6 N
Ni(ID) 0.05 ~2.0 mg/L Y =0.0519X( mg/L) +0.
0175 r=0.9998. IUPAC 48 ng/L 2.6%
(0.08 mg/L Ni(l) n=9) .
3.7
Ni(ID)
2 o
2 Ni(I)
Table 2 Determination of Ni(Il) in environment samples and spiked recovery
Sample Found ( pug/L) RSD (%) Added ( pg/L) Total found ( pg/L) Recovery ( %)
2 5.25 96.6
T 3.27 1.6
apwater 5 8.31 98.5
2 7.64 97.0
River water 3.6 2.5
5 10. 69 102.5
2 8.21 98.8
. 6.23 1.5
Soil 5 11.25 101. 1
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Determination of Nickel in Water by Flame Atomic Absorption
Spectrometry after Separation/Preconcentration with Exopolymers

MAO Yandi'? XIAO Xiao-Cun® PAN Jian-Ming' OU HongXiang' YAN Yong-Sheng" '
'( College of Chemistry and Chemical Engineering Jiangsu University ~Zhenjiang 212013)
*( Environmental and Municipal Engineering Department Henan University of

Urban Construction Pingdingshan 467036)

Abstract A new exopolymers PF2 was prepared for separation-preconcentration of trace nickel and charac—
terized using scanning electron microscope ( SEM) energy dispersive X-ray spectrometry( EDX) and Fourier
transform infrared spectrophotometry ( FTIR) . By means of the determination of flame atomic absorption spec—
trometry ( FAAS) the adsorption behavior of exopolymers PF2 for nickel ions was investigated. The results
showed that at the optimum pH 5.0 the Langmuir isotherm fitted well with the experimental equilibrium data
and maximum monolayer adsorption capacity was 33.50 mg/g. The adsorption kinetics data fitted very well to
pseudo second-order model. The adsorbed Ni(Il) could be quantitatively eluted using 0.5 mol/L HCl. A linear
response of nickel was obtained in the range of 0. 05 —2.0 mg/L with a detection limit of 48 pg/L. Under op—
timum conditions the relative standard deviation ( RSD) was 2.6% (n=9 ¢=0.08 mg/L). The proposed
method has been applied to determine trace nickel in environmental samples with satisfactory results.

Keywords Exopolymers; Separation-preconcentration; Flame atomic adsorption spectrometry; Nickel
( Received 25 October 2010; accepted 17 March 2011)



