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Determination of trace germanium in coal coal gangue and fly ash by peristalsis

injection and shielded ignition—atomic fluorescence spectrometry
LIU Fei' * LI Zengqiang' > CHEN Xinjuan' > ZHANG Yuewen® WANG Xiaoyu’

(1. Key Laboratory of Coal Resources Exploration and Comprehensive Utilization Ministry of Land and Resources Xi‘an 710021 China;
2. Shaanxi Coal Geological Laboratory Co. Lid. Xi‘an 710054 China)

Abstract: In order to improve determination speed of total germanium in coal coal gangue and fly ash and reduce organic solvent amount
the peristalsis injection and shielded ignition—atomic fluorescence spectrometry ( PISI-AFS) was used to determine the trace germani—
um content in coal coal gangue and coal ash. The results showed that the detection limit of the method was 0. 0425 pg/g the relative
standard deviation was 1.42% (n=11) the linearity range of the standard curve could reach 1 ~400 ng/g the recovery rate of germanium
ranged from 98.92% to 103.79% . The relative error was less than 5% which were between the PISI-AFS and distillation—Phenylfluorone
spectrophotometry in GB/T 8207—2007. In the ion interference experiment the relative error fluctulated in a range of -5% to 5% .
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o GB/T 8207—2007
( ) -

b - AFS  ( Peristalsis
Injection and Shielded Ignition — Atomic Fluores—
cence Spectrometry PISI-AFS) .
1
1.1

» AFS-2000
XGY-1011A

UPR-HW-40L
: -300 V

50 mA 200 C 8 mm

400 mL/min 700 mL/min
(99.95%) .

: ( GSB04 -
1728-2004) 1.0 mol/LL HNO, 1000
pwg/mL o
2% -0.5% KOH 100 mL

0.5¢gKOH 2.0¢
o 10% ( )
H,PO, o (65% ~68% p=
1.40 g/em’) ; (=85% p=171
g/em’) ; (=40% p=1.13 g/em’) .
1.2
GB 474—2008
{ » o
N 0.5 g(
0. 0001 g)
(550+10) C( 30 min)
2 h (625+10) C 2 h
1 mL S5 ~7 mL (
) .2 mL o
( 2 mL) o
2 ml, o
5 mL(1+1)
25 mL
2 o
2
2.1
2.1.1
KBH, w I;
1 o
1 10 ng/mL
w 0.05% ~1.5% I, o o w=2.0%

w I; o

KBH, 2.0% KBH,

0. 2% KOH o
2.1.2
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Fig. 2 Effect of phosphoric acid concentration in carrier on the

atomic fluorescence signal of Ge
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Fig. 3  Effect of carrier gas flow on the atomic fluore—

scence signal of Ge
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N Al.As.Ba.Be-. 1
Cd.Cl. Cr. Co. Cu. F. Pb. Hg. Li. Mg\ Mn. Mo. Ni. o N
P.Sb.Se.Te Ti~Sn.V.U.Zr.Zn o
1
Table 1 The results of the interference experiment
/( ng * mL™")
Cu.Pb.Co.Ni.Sn.
Al Mg Ti\Zn.Ba.Cr Sb.Zr.Li Se.Te.Hg As Cl~\F~.S0%"
Mo.Cd.Mn.Be
50000 10000 2000 500 250 10 1000
20. 98 21.27 21.06 21.45 19. 88 21.19 20. 06
0. 40 0.51 0.43 0. 46 0. 54 0.59 0.49
1% 2.35 4.20 3.00 4.55 -3.55 3.50 0. 30
2.3 2 2
11 Table 2 The results of the two experiment methods
1.5 ng/mlL; 5 Hngeg) /
11 PISI-AFS (pgeg) 1%
0. 0425 pg/g- MY-1 3.86 3.79 0. 07 1.85
2.4 MY-2 5.25 5.13 0.12 2.34
2 4.1 MY-3 2.44 2.40 0.04 1.67
MY-4 3.75 3.75 0 0
S MY-1.MY-2.MY- MY-5 4.69 4.51 0.18 3.99
3.MY-4.MY -5 PISI - AFS
GB/T 8207—2007 - 5
2. 2 PISI- PISI-AFS
AFS 3. 4. 3. 4 PISI-AFS
2 nglg o PISI-AFS

10% . PISI-AFS

o
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Table 3 The Ge content of national soil materials

PISI-AFS / /
I(pgeg™) (pgeg") (pgeg)
GSS-1 1.38 1. 3420. 20 0.04
GSS-3 1.22 1.16=0. 13 0.06
GSS-5 2.58 2.6+0. 4 ~0.02
6SS-7 1.63 1.60. 3 0.03
¢SS-8 1.26 1.2720.20 ~0.01
4

Table 4 The Ge content of national rock materials

PISI-AFS / /
I(pgeg™) (pgrgh) (pgegh)
GSR-1 1.99 2.0%0.3 ~0.01
GSR-2 0.98 0.93+0. 15 0. 05
GSR-3 1.02 0.98=0. 21 0. 04
GSR-4 1.23 1.160.27 0.07
GSR-5 3.17 3.10.5 0.07
2.4.2
MY-5 11
5. 5
RSD 1.42% 3% PI-
SI-AFS
5

Table 5 The results of precision experiment

PISI-AFS / -1) ! Rsb1
SI=AkS ng*g -
(pgeg™) %
4.63 4.53 4.65
4. 69 4.65 4.54 4.6 1.42
4.52 4.67 4.65
4.58 4.52
2.4.3

MY-1.MY-2.MY-3.MY-4.MY-5

6. 6 5
98.92% ~
103. 79% PISI-AFS o
3
1) - AFS GB/T
8207—2007 N
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Table 6 The results of the recovery experiment
PISI-AFS / /

Npgeg") (pgeg) (ps-g) 1%

MY-1 3.87 5.00 8.79 99. 10

MY-2 5.29 5.00 10. 68 103.79

MY-3 2.41 5.00 7.33 98.92

MY -4 3.77 5.00 8.8 100. 34

MY-5 4. 66 5.00 9.59 99. 28
2) - AFS 0. 0425
pe/g Al.

As. Ba. Be. Cd. Cl. Cr. Co. Cu. F. Pb. Hg. Li. Mg.
Mn.Mo\Ni.P.Sb.Se.Te.Ti.Sn.V.U.Zr.Zn

o

3)

1 ~400 ng/g 98.92% ~103.79%
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