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; 150 g KMnO, 15 C ; 85+3) C 30 min;
98 C 15 min; 10 mL 30% H,0, 5% HCI
SO:; 60 C 24 h
- GN-TIO, - 0.23 g
17 h 2 ; 50 mL
24 h; 5 mL 6 h; 2 mL 3d; 80 C
450 C 2h GN-TIO,
2.2
Pb 2833 nm 10 mA; Cd 228.8 nm 8 mA. :0.5 nm
:BGCD, :05 MPag; 20 pL 1%
Mg(NO,), 3 pL 05% NH,H,PO,5 pL. 1.
1
Table 1 Operation conditions of graphite furnace
szstep Tem(pogr?ture T(isn)we Manner CdZS:ep Tem(pogr)ature T(isn;e Manner
1 150 20 RAMP 1 150 20 RAMP
2 250 10 RAMP 2 250 10 RAMP
3 850 10 RAMP 3 750 10 RAMP
4 850 10 STEP 4 750 10 STEP
5 850 STEP 5 750 STEP
6 1800 STEP 6 1800 STEP
7 2500 STEP 7 2400 STEP
STEP: ; RAMP: .
STEP: Step temperature elevating; RAMP: Ramp temperature elevating.
2.3
GN-TIO, 10 mL Pb®+ Cd*+
045 pm GFAAS (1)
V(C,C)
= )
Q (ngfg) V (mL) G, (hgL) C
(ng/l) m (9)-
0.02 ¢ 5 mL 1.5 mol/L HNO,
045 pm GFAAS
24
GSD4 GSD2 GSR4 GSR-=2 GSR-6
1.0000 g 50 mL 10 mL HCI 15 mL HF
5 mL HNO, 3 mL HCIO, HCIO,
5 mL HNO, HCIO, ° 2 mL 50% HNO,
pH 5.0 50 mL.
3
3.1
3.1.1 pH Pb? + .Cd? + HNO, pH
Pb® + 60 ug/L, Cd’ + 3 g/l 0.02 g GN-TIO,
1 h GFAAS 1. Pb’+ Cd° +
pH : pH .
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pH H”
pH o
pH 50.
312 Pb® +, Cd® + 30 p—
“pH T w
GN-TiO, - GN- ol /
TiO, 001~01g GN-TIO, e
. 002 g =
313 0.02 g 10t
(10 ~ 180 min) o
10 ~ 60 min, GN-TIO, Pb® + N S
o 0 1 2 3 4 35 6 7 8
+ pH
60 min o , ,
60 min ] 1 pH Pb> + Cd®+
Fig. 1 Effect of pH on adsorption of Pb® + and Cd® +
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Fig. 2 Pseudo-first-order kinetics plots for adsorption of
Pb®> + and Cd* + onto Graphene-TiO,(GN-TiO,)

Fig. 3 Pseudo-second-order kinetics plots for adsorption
of Pb? + and Cd” + onto GN-TIO,
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314 (AG)- (AH) (AS)
_Y
K, = C @) 2 (293.15 K)
€ Table 2 Thermodynamic parameters for Pb’* and
AG =-RTInK, ®) Cd** adsorption at 293.15 K
AG® (kJ/mol AH® (kJ/mol AS° (J/mol K
InK, _AS AH ®) (k/mol) (kJ/mol) (I/mol K)
R RT Pb _1241 0.006 4132
R(8.314 J/mol K) T cd 2963 0.025 101.16
(K) K, AH AS
InK, 1T 3
Table 3 Tolerance limits of interfering ions
.2 20315 K s of e !
o 2 AG <0, Ratio of interfering ion to analyte
Interfering ion ~ >
AH >0 Pb** cd**
*AS >0 Na* 1000 1000
K* 600 1000
3.2
Ca?* 400 600
321 , , Mg * 400 500
Pb cd Zn2* 400 800
Na*, K+, Caz*, Mgz*, Zn“, CU2+, Cu?* 200 400
Mn®*, AP* . +5% Mn?* 100 300
( 3), AR* 50 200
Pb’*  Cd’* .
322 0.1 ~100 pg/L Pb* + 0.01~10 o/l
cd* + R®> 09951 09974. Pb>+ Cd*+ (SIN=3) 0.086
0.006 pg/L. 7 32% 25%
323 Pb* + Cd* + ( 4).
. Pb?+ Cd*+ ( 5)
96.8% ~105.0% -
4 (n=3)
Table 4 Determination of Pb? + and Cd” + in certified reference materials
Pb Cd Pb Cd
CRM Certified ~ Measured Certified ~ Measured CRM Certified ~ Measured Certified ~ Measured
(rg/9) (n9/9) (rg/9) (»9/9) (rg/9) (n9/9) (rg/9) (rg/9)
GSD4 0.088 0.071 24 21 GSR-=2 0.061 0.071 113 11.9
GSD-2 0.065 0.071 32 31 GSR-6 0.07 0.07 18 19
GSR4 0.029 0.037 31 31
5 (n=3)
Table 5 Sample analysis and spike recovery test
Pb Cd
Sample M easured Spiked Recovery M easured Spiked Recovery
(rg/g) (ng/g) (%) (rg/9) (rg/g) (%)
10 1024 0.05 103.7
1 0.92 0.071
20 98.7 0.1 105.0
10 104.7 0.05 102.3
2 0.78 0.0069
20 96.8 01 99.1
10 1034 0.05 976
3 074 0.077
20 1019 0.1 98.3
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Determination of Pb(I) and Cd(I) by Graphite Furnace Atomic
Absorption Spectrometry after Preconcentration with
Graphene-Titanium Dioxide Composites

GU Xiao-Wen", LU Xue-Ju', JIA Qiong" ', ZHOU Wei-Hong', LIU Yun-Ling’
! (College of Chemistry, Jilin University, Changchun 130012, China)
?(State Key Laboratory of Inorganic Synthesis and Preparative Chemistry, Jilin University, Changchun 130012, China)

Abstract A method for the determination of lead and cadmium was developed with graphene-TiO, compos—
ites (GN-TIO,) as adsorbents combined with graphite furnace atomic absorption spectrometry. Effects of va-
rious experimental conditions on the adsorption capacity were investigated. The optimized conditions were:
sample pH as 5.0, contact time as 60 min, and adsorbent dosage as 0.02 g. Results showed that the processes
could be simulated by a pseudo-second-order model. The adsorption process was proved to be an endother—
mic one. LODs of lead and cadmium of the developed method were calculated as 0.086 wg/L and 0.006 wg/L
with RSDs of 3.2% and 2.5%, respectively. Furthermore, the present method was applied to the determina-
tion of lead and cadmium in different reference materials and real tea samples with satisfactory results.

Keywords Graphene-titanium dioxide composites; Graphite furnace atomic absorption spectrometry; Lead:;

Cadmium
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