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Influence of temperature and atmosphere on transformation of Ge

during lignite thermal transition

ZHANG Zhihao , XU Dong, LIU-Hangiang, GUO Hua
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Abstract ; To investigate the transformation mechanism of Ge,a fixed bed,reactor was used to measure the volatilization of Ge during lignite
thermal transition at the heating temperature of 1 173 K,1 273 K and 1 373 K respectively. Two types of atmospheres were considered :
100% N, to simulate pyrolysis and 3% O, in N, balance torsimulate combustion. The results showed that the volatilization of Ge increased
with the increase of temperature in both oxidizing and inert ‘atmospheres,and it reached 91.0% and 95.6% at 1 373 K respectively. How-
ever, the oxidizing atmosphere suppressed the volatilization of Ge at 1 173,1 273 ;and 1 373 K, which was mainly caused by the oxidation
of organic compounds of germanium in lignite ,and followed by formation of germanium dioxide. Based on the experimental results,the en-
richment mechanism of Ge in fly ash during lignite combustion was proposed for the first time. Ge mainly existed in organic form in lignite.
During combustion process, it first decomposed into Ge—bearing small gaseous molecules (X—Ge). Then these gaseous molecules con-
densed on the surface of fly ash particles,and they were oxidized into germanium dioxide in the final stage.

Key words: lignite ; germanium ( Ge) ;combustion ; pyrolysis ; volatilization

0 3 - J SR A B AR AR IR AR AER TR
a THS LR AR AR A A ] A SOk
EMEURLE AR DLkl LLAMR B S FORH T N5 8 MRES AN 2 R e 7R B e AR
PNAS AT Bl i ) S B D BE AR, TR T 45 o] 2 0 s B R RO R FRR AR R e B R IR X
it B FEHLSE N, BT R SRR S AT, — FeFE pE AR i Sl B R X, W

YR EEE2015-11-13;; [ERE ., AW  DOI:10. 13226/]. issn. 1006-6772.2016.03. 015

EEWE : H R ERRHE AL W% B35 H (2014DFA41100)

EERNT R E R (1986—) , B, ¥R A, T2, L , MBIRRESHIAARIIE, E-mail . zhangzhihao@ cgde. com. cn

LA KGR R & XIDGR, 5. IR AR AL R T R E R [ )] . i EHRRR 2016,22(3) :69-73,89.
ZHANG Zhihao, XU Dong, LIU Hanqiang,et al. Influence of temperature and atmosphere on transformation of Ge during lignite thermal transition
[J]. Clean Coal Technology,2016,22(3) :69-73,89.

69



2016 4£55 3 1)

ik A g K K

22 %

PR B N E AR 2 AR
B I E SRR R IR A B T AT R
TR FH o YR B 5 ff e OO o ) 5 RSB, O L Ak
B R R e A RIS
RN “SEAER . BRI R — R R TR L K
PRl R T AR, RS 4R R B 4
JES DL 2 ARG Ak TR AL FE T
2R EH TR RSB LG, R ST R AR
F A FRARE SR AR B T2 A T ) R AR A%
OB Ak s Y A BE TS 3R B e Bk B R
JERIAL B SR 2 NMEARSEL, T kG T
R R B OCRTE 1 073 K PR KB XL,
1273 K f32 h #% LBIK T 80% ' Rl , % T
8 HEAE O R B AR A R o, DA R R
Leid B T R RSB E RN E R, Higs

AR LT N 52 B AR ke S A R 2% A T £
TCRAEBIAT IR . T I, BEH X L Hr
T 1173 ~1 373 K $AgFAEE 2 FIAS RS T
BB IR I P T R RSB T R, DT b
TR AR i rp T R AT R s e A IR 4R
AR AT R rp B T R I B HLEE, LU A 4
B Tl B S B AR B I BRI S B AL SR AR AR F
SHS%
1 iR 73
1.1 KRR

(PO JENAEJUR 7Y NI 1 R eS| OO0 Y-
il JR A3 R R AR/ N T 125 wm,, BEBER
105 CHLTAP TR B EE R B E AT, S5
R Tl o3 #r JTR T W 1,

R1 BEILVSH TRZITRESE

Table 1 Proximate analysis, ultimate analysis and Ge content of lignite

Tl i/ % FLR I/ %
M, A Vad FCy w(Cyyp) w(Hgy,p) w( Ny ) w(Sgr) w(Ogy) w(Ge,)
13.34 7.62 30. 99 48. 05 72.39 3.83 0.78 3.02 19. 96 0.018 6
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Fig. 1 Sketch of the fixed=bed reactor
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Table 2 The volatilization of Ge during lignite pyrolysis

and combustion at 1 273 K

i H RIS SOTRERBRLE % AXIREE %

1-1% 74.4
1-2 5 79.2 1.96
A
1-3% 76.5
1-4 %5 77.3
2-1 % 54. 1
2-2 %5 50.2 1.76
2-3%5 51.6
2-4 %5 53.2
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Fig. 2 The volatilization of Ge during lignite pyrolysis and
combustion at 1 073,1 173 and 1 273 K
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Table 3 EDX area analysis of the fly ash of Wulantuga lignite

BEIR YR %
X 45
(0] Si Ca Fe Al Mg As Ge S Na K
15 63.6 13.0 6.7 5.6 5.5 2.0 1.0 0.9 0.7 0.7 0.2
25 51.9 4.0 18.3 7.8 6.2 4.1 3.1 0 4.6 0 0
35 46.9 1.7 0.8 47.8 1.3 0.7 0 0 0.7 0 0.1
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