www.chinacaj.net

g BE W R B e BOR Vol.47 No.2
20194 2/ Coal Science and Technology Feb. 2019

BERI ISR

AL, /S, B IR AS Rl E A 9 R R PR AT ST [ 0] B2 4R, 2019,47(2) : 188-193.doi :
10. 13199/j. enki. est. 2019. 02. 031

ZHAO Shiyong, GAO Shaopeng, LYU Shuzhan. Study on surface structure and drying characteristics of semi—coke
[J]. Coal Science and Technology,2019,47(2) :188—193.doi; 10. 13199/]. cnki. cst. 2019. 02. 031

G ZZIERIEIVIfEY

7R LR 2 £ (R T R4S M

B, B, BE
(PGLRHE R b2 ST 2% Be B0 P54 710054)

OB T BRF BB ARARAR G F BB R B sr N,RH X HE s T4k

A ATA R F BT R @A MERAT R, R SO TR 7 X R Bl B 69 F Bt 7 TR

BLARKIEAF R, 4R AN F EaGIURR KA 49,\ SEERAKBEANZRY, LK K S UHE

B a7 XAETILR P ERTF IR TR A AL TIREBEMAS B —FfaEF B RoHik

ik MM TR R A AR B TR E T 200 °caf KA K 8 BB AR R Ay ok > A > Pk B T

SR Hy 250 C B, K430 K 49 Bl AR R A B> P> B3 B KT 300 °C BT, 3 A 4a 69 F &
KoM A FANREL , FIR & 50 min, B, FRREBE T RA 200~250 C, FREGFELA

1.0% ~ 1.6% 8 K 5B iR, 2K ¥ H 12 2.0% £ 4

KEW . F B RBmEM BT, kR E

FE 4925 :TQ520.61 XHEFRERD A X EHS:0253-2336(2019)02-0188-06

Study on drying characteristics with low temperature of different particle size semi—coke

ZHAO Shiyong, GAO Shaopeng, LYU Shuzhan

( College of Chemistry and Chemical Engineering,Xi’ an University of Science and Technology ,Xi’ an 710054, China )
Abstract : In order to reduce the transportation cost of the semi—coke and improve the combustion efficiency,scanning electron microscopy
(SEM) ,N, adsorption—desorption and X~-ray photoelectron spectroscopy ( XPS) analysis were used to study the surface structure of Shenmu
semi—coke,and the drying and dehydration on different sizes of semi—coke was studied by air—blast drying.The results show that the pores
of semi—coke are developed,but the oxygen functional groups of the semi—coke are obviously reduced compared with the raw coal ,and the
moisture of the semi—coke is mostly physically adsorbed in the pores,and the moisture can be evaporated fully by air—blast drying. What’ s
more , the higher the drying temperature ,the faster the water loss rate of the same particle size semi—coke,and the shorter the drying time.
When the drying temperature is less than 200 °C ,the dehydration rate is fine grain > small-sized grain > medium grain; when drying tem-
perature is 250 °C ,the moisture loss is in the order of fine grain>middle grain>small grain,and when the drying temperature is more than
300 °C , the three—grained semi—coke water loss rate is close to each other,and the total drying time is 50 min.Therefore,the drying tem-
perature should be 200~250 °C.After drying,the dried semi—coke will have 1.0% ~ 1.6% moisture absorption,the whole moisture content
will be controlled at about 2.0%.
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Table 1 Sieve composition of fine grain

RLE/

>5 5~4 4~3 3~2 2~1 1~05 <05
mm
g

240 474 24.02 2396 21.86 2.28 20.74
B %

F 2 NPLFR AL RS B Y
Table 2 Sieve composition of small-sized and medium grains
5T %
>30 30~25 25~20 20~ 15 15~10 <10

B i

N — — 1.18 54.90 38.35 5.57
ok 12.91 20.55 32.70 30.37 3.47 —

TE BB mm,

R3I FENTUHHT

Table 3 Proximate analysis of semi—coke

) Tl 538/ % w(S), 4/
FE

M, My Ay Var FC, P
£ER 19.10 7.55 10.48 11.24 73.46 0.61
JNRE 23.90 6.93 6.58 8.10 79.90 0.32
ki 23.40 5.01 6.35 6.35 83.31 0.31

M1 2 T LLFE B R E /N, B &
FAEHTE 1 ~4 mm; /NRARE £ B TE 10 ~20
mm , FORL AR fe K, FEEAEPLE 15~30 mm, Hi
EROPNANEES A L)) R ST A% N 1 A ]
Fb 2 IR /N | 7K 205 0k 122 e 9 TR AR L A8/ PRI 0
FRAE 5 WK AR AR LR & 3K DK 352 3 Jk b 4
RN sE ), R 2 5 AR Sy Br . NER 3 W LU
W RN 4K A BT 20% , /INREFT Ok ) 42K
AT 23%, WK TE 5.01% ~7.55% , K 4%
K,

1.2 HRXFBRIXE

AT PRI R T A SR SO T R4, H R
FL A ) Sl R 45 e TAR IR B R 300 °C, #54E
i,

RIS F R FFEE K 300 mm, $& 200 mm, {5
40 mm BFEELEREN . BRSBTS 500 ¢, 345
SEERTEFCELIN 2P AER KN BN 18.2% , /IVKL
21.9% , KL 22.5%

RIS 79 R — R F 12 AR RE A, A AT
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Fig.1 SEM photos of semi—coke
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Fig.2  Adsorption—desorption isotherms of semi—coke
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Fig.3 The XPS spectra of oxygen element in

Shenfu semi—coke and raw coal
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Table 4 XPS peak assignment and relative content of

oxygen element in Shenfu semi—coke and raw coal

At ST EHIN
XPS i1 o w0, LR

eV JRF &/ %

0=C—0 1 534.18 10.24

R
C=0 2 533.43 11.61

1O 1s
C—0 3 531.74 78.15
0=C—O0 1 533.26 13.96

JEHE
C=0 2 532.00 23.95

i O 1s
C—0 3 531.87 62.08
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Table 5 Moisture loss ratio of semi—coke at different temperatures
; . TGRS/ %
EaT TR/ C
10 min 20 min 30 min 40 min 50 min 60 min 70 min 80 min
150 17.4 47.3 67.2 81.9 92.1 97.4 99.2 100.0
A 200 29.5 76.9 94.8 100.0 — — — —
250 49.5 82.8 97.3 100.0 — — — —
300 46.9 83.1 96.1 98.2 100.0 — — —
150 12.8 37.1 56.9 72.9 83.6 90.9 96.4 98.9
200 24.1 58.2 85.8 96.1 99.4 100.0 — —
JINKL
250 29.4 67.4 96.0 100.0 — — — —
300 41.7 80.8 97.5 99.2 100.0 — — —
150 10.0 32.5 53.4 69.6 79.3 88.6 94.3 97.0
200 21.7 56.6 82.3 96.8 99.5 100.0 — —
ok
250 31.5 71.6 94.1 100.0 — — — —
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Fig.4 Moisture loss rate and moisture loss ratio curves of semi—coke
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Fig.5 Moisture loss ratio curves of different particle size semi—coke at same temperature
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Fig.6  Moisture re—absorption curves of semi—coke by different drying temperatures
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