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Coal quality characteristics of coal seam in Laogongyingzi
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Abstract: In order to make economical utilization of the coal in Laogongyingzi mine field , this paper studied the coal quality characteristics
based on the geologic profile,the sedimentary cyele of coal—bearing strata and the physical and chemical properties of coal. And the rela-
tionship between the chemical composition of coal and the depth of coal seam was analyzed to determine the industrial properties and the
use of coal. The results show that the lithotypes of the coal is dominated by clarain and durain;and the coal maceral is mainly composed of
vitrinite. The content of chemical components in coal seam is more obvious than that in coal seam with depth of 200—-350 m,and it is more
stable with the increase of burial depth. The average internal moisture content of raw coal is approximately 6.09% —10.28% , the average
ash content is ca. 16.93% —25.80% ;and the average sulphur content is ca.0.78% —1.47% ,as well the average volatile content is more
than 37% ;while,the contents of other elements are low. Obviously, the coal is with medium ash and sulphur contents. According to quality
evaluation method,i. e. ,the region’s average gross calorific value, constant humidity gross calorific value, transmittancy etc. ,the coal be-
longs to a medium—low calorific value of No. 2 lignite. Because of its medium—low calorific value, poor thermal stability , high chemical re-

activity with CO, and medium tar yield,the coal can be used as a raw material for steam coal, gasification coal and coking coal ;and thus
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it can have a greater economic value.

Key words : Laogongyingzi mine field ;coal quality characteristics ; proximate analysis ; process performance ;industrial utilization
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Table 1 Properties of coal in Laogongyingz mine field
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Fig. 1 Change of moisture as a function of seam depth

2)A,

R W I AR A T R R AL T, K AR
Boh o Yt —EIRE T, gt — 29000 LG5 E
e RV IG B B, 2B B AR K 4y, R,
BB AR AR B B S i AL L I R AR R
437445 16.93% ~25.80% , TEMEZH 200 ~350 m
PSR/ B B T R B TE 19% T g, aniE 2
iR, AR GB/T 15224, 1—2010 ( 1 7% J5 & 43 2%
551 ERIT KA ) B E A FARE R ORI

30r
27r
2u|?

X

o2 7 =

< 21F \;_6{5-164

6-2
- N NI
18 b 4 5 5-3
15 oy B3
200 250 300 350 400 450 500
JR 2R/ m

B2 KoMK EEEEW
Fig. 2 Change of ash content as a function of seam depth

3 ) Vdaf

FER Gy =AML R 7=, L5 S
AR B2 UIAHOC | HLRH G 28 BRe B2 R i, 4% &
GYBETEAR, A KRR R 53 1E 37% ~50% , -3
37.97% ~41.69% ,TEM)Z T 200 ~350 m NG
WS, SR G B AE 39% bR ik sh, i 3 B,
McHE MT/T 849—2000( S (45 K 43 =9 ) i i
RS T L o1

44 -
9t 8-1
8
X 4 B 2 -4
E40 L A SR T
N 5 3 6932
5-1
381 7 5-2
36 L | L L L )
200 250 300 350 400 450 500

LI/ m
E 3 KM E R
Fig. 3 Change of Volatile matter as a function of seam depth

48,

A GB/T 15224, 2—2010 KA T340 46 2
BBAT A ) X I T A5 SR SRR EA T 3 o0 O, N
B S -2 R 6 WZF T & /N T
0.85% , HAIZITE 0.85% ~1.50% , & H K,
WE 4 FiR, B e 200 ~350 m 3 3h 281k /)N,
350 m LA R sh#ER, SRS B 7E 1% W3, e
JEH P TR

18-
1.6
14 ¢ -
° = 3
53 1.2 /\\
e 7
1.0} _
8 S (671
0.8 h
0.6 . . . .
200 250 300 350 400
JEEE IR/ m

H4 saMEEERE L
Fig. 4 Change of Sulfur content as a function of seam depth

5) HAbHHOT R S TR

XF I FH A B FLAE St b B B RO 1 ST R L
R HSEET 20107 i &8 12x107°,
BRI o 23x107° AR B Tl S
PTG & P R & B8, G ARSI
3.4 BRI ZHeERRAE

T 25 RE A 28 7 DA TRUGE 2 A S R P
TEA 50 R I - BT S R0 45 i LA H
SCUTST ARSI A T VR e S
CO, S S ARG 188 45 T A B Y T 21k
RELEATITHY

1) ke

R 2 A SRR B I o P A AR AR T e A
g R I R AN B TR AR A R B AR AR
— W AREE AN R, T BRRHH FE  FARCR AT

53



2017 55 5 A

E A A H K 5523 %

Wi EEF ARG bR, H R BRI = TR
ARG Q,  TEIRIE I AR R O, . P
i

WP 3 -1 R Q.. mIK R
18.76 MJ/kg,8-1 2 f i, 7 23.60 Ml kg, V-3
21.01 MJ/kg, HR4E GB/T 15224. 3—2010 ( 45 7% i
WM A 3 R G B E I R T Rk

G GB 5751—2009 ( /1 E M5 5325 , 4 M2
Qe T MK, S 21.83 Ml/kg, 6 B2 e, A
23.71 MJ/kg, X1 Q. /DT 24 MI/kg, #56
AT 30% ~50% 8w H H S T 2 SR

2) ]

JHE %) T R R T S BN A M B R, S
ARV REFE N HE AR5, 2T R R Gk
TIA) BRI . A HEARE A0 ] sl 5 45 SR R L4
MR BN, R 30,81 BRI K, M 60, ik
R0 AT BE PE A T 30 ~ 60, HRE MT/T 852—2000
(IR T AT BB PR B0 ) , A T RO g T s
GO R B ME BB IR ~ MBI X S IR RE B A (H
LY e B K 3E T KO R A 2R B S F
FAETE T, A K e Tt TF Uh (8 AR A Ikt
AR IR BRL i RAE R B R

3) FRE

FE P IR 3 B 2 AR o R e ki g, sl
R 44 D)2 PEENE TS, R AKH 34. 7%
60.3% , V-3 50.2% , 45 MT/T 5602008 { #i
PESE Mg ) |, i H R AR AR R

4) fEXF co, [

JEXT CO, RO PE (BFRTE M) A2 48 A B 4%
FF B Co, mJF AL CO MIRE ST, e PP By <Ak 1
REMO I 48 b, MR IE H PV 2 I REXT co, IR
PEMRSE AT FE % R R IREE IR 900 CHE B2
FE CO, IV TEHITE 72. 8% LA L, FHEF) 950 °C, N
Bk 8 M2 CO, IR K 84. 6% , HAr 4Rk 85%
DL b, PO IR CO, BN A , HL N 1 Bl
JE R R R, w7 AR SRR ) CO, IR R
O FHIRE SRR

5) ki 18

X PR A 745 AR T s, A 5-1
PEZ I R AR, N 5. 6% ,4-1 W25, N
12.7% ,F- TR 8. 4% | HRPG OB T4 90 X
SRR R = R T g B P 3-2.5-1.6-2

54

SR RNT 8% |, JB TR S i 4 -1 25
iK12.7% J& T o s A A Z 7 7. 2% ~
10. 2% ,JE Tl ol UL, AR S ~
P ARl R A AT S R TR

4 & i

D) EAETIFHGEMZE N HER T 485
i RS i gD LIS S e TR T S e
DABE B2 3 B2 S oKk oy R 3 5 R 5T Ak
22T S AR Z R 200 ~ 350 m AR LA i
M5 B A HE R 3G, A2 e fe g . Horh k-1 1
16.93% ~25.80% ,%i53F-310.78% ~1.47% ,Q,. ,
A F 16.71 ~21.30 MI/kg, Q,. .. /NT 24 MI/kg, i
JEA T 30% ~50% , i i A XY o3 s T rp
JR PR ORI 2 S

2) ARHEA T B2 5 0 Tl A3 A 45 21, ff e I
By I e it AR PE 22 | 5 €O, b5 i
PEGF A e 5 AT AR Sy 3l R SR R
S PR

S Z 3L #k( References) :

(L] "B B v 300, 45, AR BURE A 7 BOR I E BT[]
kAR ERE ) ,2013,32(9) :1846-1850.
HUANG Hua,KAO Hongtao,GUO Tao,et al. Study on microstruc-
ture analysis of clinker by different coal[ J]. Bulletin of the Chi-
nese Ceramic Society,2013,32(9) :1846-1850.

(2] SR, SR, BRIEFIE. LT8G B A AE B B 43 BT b (4 R
B[ J]. iR AR ,2015,21(6) :40-42,51.
ZHANG Hui, ZHONG Zhiguang, ZHANG Haifeng. Application of
near infrared spectroscopy in coal quality analysis[J]. Clean Coal
Technology,2015,21(6) :40-42,51.

[31 A, i, S, o [ R G T 5 A SRR =2 ] Y
KFR BANEIRATARAS [T ] BB ,2012,37 (1) :96-102.
FU Cong, BAI Xiangfei, JING Ying. Discussion on the relationship
between the content of Arsenic and the coal quality characteristic
and the arsenic modes of occurrence in Chinese high arsenic coal
[J]. Journal of China Coal Society,2012,37(1) :96-102.

(4] ABE IR SR R BB S RPN O [T ). P
ST ,2007,19(4) :87,90.
SHI Ying. An Elementary introduction to coal quality study and e-
valuation in coal geological exploration[ J ]. Coal Geology of China,
2007,19(4) :87,90.

(51 WABAA. B b ST v 5 B AR Ay s i [0 ] vl O e,
2009,35(11) .78-80.
HU Mingyan. On the significance of coal quality determination
in coal field geological exploration[ J]. China Coal ,2009,35(11) :
78-80.



fal ORAE BN E A H HRE R R AE 2017 4E55 5 #
[6] EXRE. G b B AR P A R T AR IR [J] W EZ?'( 2008 ZHAO Yulin, YIN Shicai,ZHANG Yihan,et al. Coal nature varia-

(5):1-4.
WANG Jieling. Discussion on coal quality in coalfield geological
exploration[ J]. Coal Quality Technology,2008(5) :1-4.

[12]

tion of coal seam I} in Tongzhe coalfield [ J]. China Coal-

bed Methane,2015,12(6) :38—-41.

ZESE SN TE. BRI A 2 [ M) B ST MU R A, 2003

(7] GKEE, 0k, KT S B % = JE R R e i p - F 169.
PR G T BRARRFAE J]. M Bi2#41%, 2015 ,89(5) 1917 - [13]  BRAR RTEIDL. GIL Hb X £k % 5t 40 22 4L DR 43 BT (]
930. WS IR 2 5% 2015 (11) :210-212.
ZHANG Ji, WEI Bo, TIAN Jijun,et al. Characteristics of coal qual- CHEN Jie,ZHENG Deshun. Analysis of coal quality characteris-
ity and coal facies of middle —lower Jurassic coal seam in large tics of the middle Jurassic Yan’an formation in GJL area[ ] ]. In-
ready coalfield of the Santanghu basin, Hami, Xinjiang [ J]. Acta ner Mongolia Coal Economy,2015(11) :210-212.
Geologica Sinice,2015,89(5) :917-930. [14] JAEPK, ZE5k, mlg, & BV E TR X =S5 5%
(8] ARZEsi  FLI5ME. sl KU T RRARE F PG 1L 2 42 A F AR IE S JEBEEE R BURAE T]. PR SE ,2015,41 (1) :30-34.
TR HT[T] . HBRH 16 ik ,2016,35(1) :152-155. ZHOU Guoqing, JIANG Yaofa, GAO Feng, et al. The features of
NIU Jungiang, DU Fangpeng. Coalbeds spread feature and coal petrology and quality of coal in Late Triassic No. 5 coal in
quality analysis in Xishanyao formation of Kamst coalfield , Xinjiang Zichang mining area in Shaanxi Province[ J]. China Coal 2015,
[J]. Geological Science and Technology Information, 2016, 35 41(1) :30-34.
(1):152-155. [15] XU 53 M 35 2 B4R — I 3 28w SR B2 I SRR AT 20 A
(9] Fefl, EnAR , H W], 4. D N BT M X e — 5 I8 BURRAE 2 [J]. HEBHE AR ,2009(4) . 7-11.
HAEIAE R X[ T]. Hf2# 41,2013 ,87(11) :1763-1777. LIU Feng. The coal ¢haracteristics analysis of main coal seam
CHENG Wei, YANG Ruidong, CUI Yuchao,et al. Characteristic of of Mayidongyi miné field in Pan county Guizhou Province[ J].
Late Permian coal quality from Bijie , Guizhou Province SW China, Coal Quality Technology,2009(4) .7-11.
and its Significance for paleoenvironment [ J]. Acta Geologica [16] BEIEER B , X4k, 45, e 45 b i 3 et K Ul 38 il B kit
Sinice,2013,87(11) ;1763-1777. AT T . AERRERIEH,2014,33(2) :236-242.
[10]  Z=HE2E B, R, B 2E [ M. db st b5t i pR At TENG Yingyue, ZHAO Chang, LIU Quansheng, et al. Influence
2005 :57,84. of ‘minerals in lignite on the sintering process of cement clinker
(1] B EHK, FHHA, ol SOk, 25, AR 3 )2 % 0 o 78 T [J]. Bulletin of the Chinese Ceramic Society,2014,33(2) ;236-
FE[I]. hEBIES 2015,12(6) :38-41. 242.
(445 49 T0) (15T PR MERHUIR K6 SRR T [ M ). 65 L2 Tl
(U] B0, 5 Hud. 16728 BB 1Y B BE R [ 1] ke B o7 i, HifiHk,2010:219-224.
2014,51(2) :1-7. [16] TENNANT J. Gasification: gasification in detail type of gasifica-
SU Ting, LU Yangiang. Pyrolysis technology of the low metamor- tion[ R ]. Morgantown : National Energy Technology Laboratory,
phic corl[ J]. Journal of Yulin University,2014,51(2) ;1-7. 2012.
[12] TFESEdk WS b b S8 AR MR 1], WA, 2014,20 [17] KINAEV N. A review of mineral matter issues in coal gasification
(3) :69-74. [R]. Australia:[ s. n],2006.
WANG Baolin. Chemistry and technology progress of coal gasifica- (18] HA MR A B AL [T]. BB T 5 2565 A
tion[ J]. Clean Coal Technology,2014,20(3) :69-74. JH,2004(2) :40-42.
[13] HARRIS D J. Coal gasification reactivity : Measurement and appli- DONG Guangcai. Discussion on the gasification technology of en-
cation; Pittssburgh Coal Conference , Johannesburg[ C]. South Af- tebbe powder [ J]. Coal Processing and Comprehensive Utiliza-
rica: [s. n. ],2007. tion 2004 (2) :40-42.
[14]  Je . BOEMIG IR T 18 S 4035 5, 21201510160716. 2 [ P 1. [19] SRERHE 2L, 200 AL T 3ERE [ M. dE At Ak Tl
2017-03-29. H AL, 2014 :172-190.

55





