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Study on the influence of mixed pulverization of two single

coals on the mineral distribution in coal blends
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Abstract: The mineral distribution in pulverized coal directly affects the fouling and slagging of furnace and the formation of particu-
late matter. In this paper,the influence of mixed pulverization of two single coals on mineral distribution in coal blends was studied. Zhun-
dong raw coal and Jincheng raw coals were crushed to below 3 mm, respectively, mixed and ground to less than 150 pwm according to
the mass ratio of 70 : 30,50 : 50,30 : 70. The float—sink method with organic solutions was used to separate the pulverized raw coals
and coal blends into different density fractions. The changes in density fraction, volatile matter content, maceral composition and chemi-
cal composition of coal ash were studied. It is found that the two single coals have strong interaction during mixed pulverization. The densi-
ty composition of the coal blends is obviously different from the averaged ones of the two single pulverized coals. The density fractions,
<1.5 g/cm’ and>1.7 g/em’ ,in the three blended coals decrease,while the 1.5-1.6 g/cm’ fraction significantly increases during mixed
pulverization. Both volatile matter contents and microscopic observations indicate that Jincheng coal is concentrated in the <1.5 g/cm’frac-
tion of the coal blends, and Zhundong coal is mainly concentrated in the 1.6—1.7 g/cm’ fraction. The chemical compositions of the
blend coal ashes are more uniform in different density grades compared with the two kinds of single coals. Mechanism analysis indicates
that the different grindability of the two kinds of single coal is the fundamental reason for the segregation of pulverized coal composition.

Key words: blended coal ; density separation ;microscopic observation;coal ash chemical composition
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Table 1 Proximate analysis and ultimate analysis of ZD and JC raw coals

Proximate analysis/%

Ultimate analysis/%

Sample
M, Au Vi FC, Copar Hyr Nar 0 ar Sia
ZD 9.05 14.15 25.54 51.26 80.15 3.38 0.73 14.95 0.73
JC 3.66 16.91 6.31 73.12 80.60 3.24 1.11 3.94 3.11
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Table 2 Ash fusion temperatures of ZD and JC raw coals

Sample DT/C ST/C HT/C FT/°C
7D 1 048 1134 1 146 1 166
JC 1525 1547 1562 1581
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Table 3 V , variation of different density fractions in pulverized ZD and JC raw coals

Vo %
Sample
<1.4 g/em? 1.4~1.5 g/cm? 1.5~1.6 ¢/cm® 1.6~1.7 g/cm® 1.7~1.8 g/cm? 1.8~2.0 g/cm? >2.0 g/em?
ZD 33.98 29.53 28.44 12.31 8.31 7.47 5.89
JC 4.27 5.88 7.16 8.17 10.88 12.33 12.44

. BEEE AR, R Y A R R R T WRE LR35 52 R 4% R S BT S e e 3
W % BB R, ISR A a4 S T v Pz

LA HUTHE R R b R B 2R B I TR HIET 3 FHL, 3 ol i JREAE il AS [] 45 B2 7 R 4% e
R v ) It DA A SR 0 A 5 e SR 3T o1 SEIHE S B ST W AN (6] {H 52 SR BLAY 22
e Hrh E e AT e it 20% , T 7 fift A7 Bk i AR, DL H5050 TRIFE S0 0], < 1.5 g/ om ¥

44% BT LL>2.0 g/ cm® 5 B FRERE IS T ik 12.24% 2 4 S ¥ K 4y AR T RS TR EE, T O1.5 ~
7 o T R AR B PRI R4 4.27% 1.8 g¢/cm® BERELL S S K43 2 T IMBGHEAE,

3 PR TREAREAN [R]85 B 1 4 i o S DML 55 AR 3 i TUEIRIE K ms T EE Ui IRIE < 1.5 g/em’
149



www.chinacaj.net

2021 4E45 3 1) & % 4 K 527 %
40
H7030 —=— Real H5050 —=— Real H3070 —=— Real
= --o- By calculation| o, --o- By calculation | < --o- By calculation

301

Volatile content/%
[§®]
(=)
T

Density/(g * cm™)

<14 14~1515~1.6 1.6~1.7 1.7~1.8 <14 1.4~1.51.5~1.61.6~1.71.7~1.8 >1.8 <1.4 1.4~1.51.5~1.61.6~1.7 1.7~1.8 >1.8
Density/(g * cm™)

Density/(g * cm™)

B3 3 AR R R o LA G A IR A0 A AT T S A

Fig.3  Volatile content of three blended coal and their calculated weight—averaged results
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Table 4 Comparison of actual value and theoretical calculation value of ash composition of blended coal H5050

Tt 3 H %
Sample
Sio, Al 0, Fe, 0, Ca0 MgO S0, TiO, K,0 Na, 0 B/A
Actual 42.98 27.50 5.61 10.66 3.10 3.19 1.02 1.01 2.94 0.33
<1.6 g/em?®
Calculation 38.56 23.54 5.81 17.14 5.05 4.94 0.81 0.62 0.83 0.47
Actual 55.38 24.12 7.77 4.46 1.19 2.19 0.92 1.37 1.72 0.21
1.6~1.7 g/cm®
Calculation 57.63 23.00 6.24 4.02 1.29 1.92 0.81 1.55 2.06 0.19
Actual 57.81 20.84 7.41 4.08 1.08 2.72 0.84 1.48 1.79 0.20
1.7~1.8 g/cm?
Calculation 59.04 21.91 6.57 3.30 1.16 1.94 0.85 1.61 2.31 0.18
Actual 53.38 21.45 8.21 3.86 1.00 3.48 0.95 1.56 1.89 0.22
>1.8 g/cm’
Calculation 56.51 24.45 8.87 2.84 0.81 1.97 0.92 1.28 2.35 0.20

1 4 T, TR AR AN [R) 2% B2 T AR K Ak 2
B3 S IR R I B 243 A & A T AR, Hop
<1.6 g/em’ 453 B B B, S0 Sio, | AL, O, .
Na,O & it 52 A B 2 & F AT ¥ 3T B, T
Ca0 SO, 7 & 52 E B A% T I ACF ¥ F 58
>1.6 g/em’ £ T HE MK b 2= 41 B AR fb S
<1.6 g/cm® QUA3HHIL, X HIE] 4 BAIREA 24 20 gk, St
F<1.6 g/em’ FEE, FW MK b Si0, AL, O, 7 & B
BT HEARME T CaO MgO SO, W] i 45 T iR
S ULIITR A < 1.6 g/em’® FBE FP B SREE SEBR HL 1]
TR L ; >1.6 g/em’® FAENG B0 IE A, X 5
2.1 2.2 b —3,

BRER L ( B/A) 55K s b A b AR e
4 GEHLRWY TR AR BE 25 i SR AN ) 9%
TR Al B T AR ]

3 &

1)t 3 i RS2 I 9% B 20 B AR Y
B BN LY, R BRTE B 3 FE X TR SRR A 1) % B 2
B AR B R AT, <1.5 ¢/em® FI>1.7 g/cm’® %
JELH A L E R T 1.5~ 1.6 g/ cm® 53 4143 K MR JE
Tt

2) 3 PRSI 44 & 43 55 AT 24 {8 L B A i
TS R, B WM A TR < 1.5 o/em’ B ¥
Horh  MEAOB B 3 B A T B4 o U
E=1.6~1.7 g/cms%_:}g‘[zrmo

3) TR ) 4% B~ 0 52 T A 23 2 18R I A -
W kAmRkER, Hib<l.6 g/cm%ﬂﬁ‘ﬂyﬁf{t%
B 5., Si0, (AL, O, \Na, O 7 2 S {f W . & T A
SEYAE, T CaO | SO, 7 H S B A1 T A
SERIT AR  HER TR,

4) HLER AT R, A [R] R 5y P8 A AN ] 2 TR A
LR 5 R A AR A LA

2 2% 3k ( References) :
A, Wkt , BREESR 45, JOHRE S A IR A IR b g v

BEERSYERTIE[T]. SBRBERL A FIHIR 1 1996,2(2) :181-189.
ZENG Hancai, YAO Bin, QIU Jianrong, et al.Studies of combustion

[1]

and slagging characteristics for blended coal with anthracite and bi-
tuminous [ J ]. Journal of Combustion Science and Technology,
1996,2(2) :181-189.

2R SRS B0 B HC o WL FIRLAEE [ M L5 T4 K%
HipAt,2003.

FU Weibiao. The theory of coal combustion and its general law
[ M]. Beijing: Tsinghua University Press,2003.

YANG X,INGHAM D,MA L,et al.Predicting ash deposition be-

[2]

[3]
haviour for co — combustion of palm kernel with coal based on
CFD modelling of particle impaction and sticking[ J]. Fuel 2016,
165:41-49.

YAN L,GUPTA R P,WALL T F. The implication of mineral coa-
lescence behavior on ash formation and ash deposition during pul-
verized coal combustion[ J]. Fuel,2001,80;1333-1340.

THCE  RUIE, kit 45, R CCSEM X5 i ) R 1 O
PREEFEALAT I oT [ 1], TR A %4, 2007,28(5) .
875-878.

YU Dunxi, XU Minghou, YAO Hong, et al.Study on coal mineral
properties and their transformation behavior during combustion by
CCSEM[ J]. Journal of Engineering Thermophysics,2007,28(5) :
875-878.

ZHANG H,MO Y X,SUN M, et al. Determination of the mineral
distribution in pulverized coal using densitometry and laser particle
sizing[ J|. Energy & Fuels,2005,19(6) :2261-2267.

MICHAEL Cloke, WU T,RICHELIEU Barranco, et al. Char char-
acterization and its application in a coal burnout model[ J]. Fuel,
2003, 82 :1989-2000.

ZHANG H,PU W X,HA S, et al. The influence of included miner-
als on the intrinsic reactivity of chars prepared at 900 °C in a drop

tube furnace and a muffle furnace[ J]. Fuel,2009,88:2303-2310.
151



2021 4F55 3 1A

www.chinacaj.net

-’/o %}%&*

%27 %

[9]

[10]

(11]

[13]

152

it R0, MR , 55 B NTED IR SRR S ] B T A AR R
Mg (1], TRRELR,2010,31(8) :1435-1439.
ZHANG Hong, LI Huan, SHI Haiyan, et al. Study on the kinet-
ic models of the combustion of coal chars with included minerals
[J]. Journal of Engineering Thermophysics, 2010, 31 ( 8):
1435-1439.
XU/, Wik, SRAGCRR, A5 RORD 8 R X R i e v UK 4T
JRAEHEREEIA [ )] AT 24,2007, 58 (10) :2567-2572.
LU Xiaowei, YAO Hong, CAI Youmin, et al. Effect of density
fractionation on formation characteristics of particulate matter dur-
ing coal combustion[ J]. Journal of Chemical Industy and Engi-
neering,2007,58(10) ,2567-2572.
HUANG Q,LI S,SHAO Y,et al. Dynamic evolution of impaction
and sticking behaviors of fly ash particle in pulverized coal com-
bustion[ J ].
4419-4426.
I, 9KI,\,%1££ S, VIR I v ) S5 A LR
ST WL R4 (T2ER) ,2012,46(4) :756-763.
HAO Juan, ZHANG Hong, CHEN Jiabao, et al.

Proceedings of the Combustion Institute,2019,37.

Mineral
distribution of industry blended coal powder[ J]. Journal of Zhe-
jiang University ( Engineering Science) ,2012,46(4) :756-763.
LI J,ZHU M,ZHANG Z,et al. Effect of coal blending and ashing
temperature on ash sintering and fusion characteristics dur-
ing combustion of Zhundong lignite [ J]. Fuel, 2017, 195
131-142.

XU, A7 AR A5, O JRE IR il P % 288 e AR P 1Y

[15]

[16]

[17]

[18]

[19]

B[] HEERR 2017,23(3) :89-93.

LIU Shuo, ZHOU Aning, YANG Fusheng, et al. Effect of coal
blending on ash—fusion and viscosity—temperature characteristics
[J]. Clean Coal Technology,2017,23(3) :89-93.

kA, TR MG R, AL, S AR R REAS £ S M L AR BE T
[J]. W4 R | 2018,24(3) :91-95.

ZHANG Heng,ZHANG Pengqi, WANG Zuwei, et al. Heterogene-
ous ash melting behavior of pulverized Zhundong coal[ J]. Clean
Coal Technology,2018,24(3) :91-95.

SRMGS A BLHL, J R, AR SO M RE AN 149 S0 0 R A
WEFELJ ] HEEME A2, 2018 ,46( 1) :8-14.

ZHANG Pengqi, YANG Qiqi, TU Kabin, et al. Research on the
uneven ash melting behavior of pulverized Jincheng coal [ J].
Journal of Fuel Chemistry and Technology,2018,46(1) :8-14.
skt BRI, FEAESE, L BT AR RN P o A LR IE Y
[J]. TR I, 2008,29(7) :1231-1235.

ZHANG Hong, HU Guangzhou, FAN Jiaxin, et al. Study on the
distribution of minerals in pulverized coals[ J]. Journal of Engi-
neering Thermophysics,2008,29(7) :1231-1235.

TR, P ESEA M. RN R R 1995.
HAN Dexin. China coal petrology[ M ]. Xuzhou ; China University
of mining and Technology Press, 1995.

200, Et. ERRAEAE M. JERt Bl R, 2013.
LI Wen, BAI Jin. Ash chemistry of coal [ M ]. Beijing: Science
Press,2013.





