3T EHE 4 M Erl fie 5l Wil T i Vol.37,No. 4
2022 £|£ 4 ﬁ JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Apr. ,2022

XS 11001 -2060(2022)04 - 0086 — 08
1Bim T R B A FF P A 3

IRE,FNER, FZRIT, RAKES
(ERAit B AREAHR AT, T FFKE 050000)

W EATEARBREES TS FHAERBER EMBRIRTAESERIEFTRALEEFRA, A RERAT R
ARG, R T EREG R R R I%ﬁfi‘m%xwk%#% by, IR AV BRI EE AT,
FEVEF IR BT 8] R ek R AL R FEEF P ROREIR S A AR RIEA 2 F KK, HBRAER SRS E
KR Re ik Rt KBTI 42 BRI &, EERR A T AR A A28 R A maa, Mk R LA KR
& A miE B ke, 5 B 1 000 C UG48 &8 st A MR e b4 A 2 9 2 5 R MR d 2 P B S E L 50
BEAY T AR S BCE S MR A B B K A o 5 8 ) S8 AR OBE A T A KRB A 32 K MK i AR R RS B AR
ﬁz&n ROVE B, R BHE A R Bk KT R 7 R Y B W R % Bk 0T, AR Y IEATHY

P 22 3
kB HEARRE IE IR R AN SR SRR 48 5 e T
hE 4 %S . TK227. 1 SCHRARIAEG : A DOI:10. 16146/j. cnki. mdlge. 2022. 04. 012

[SIRASER] TR e, X dism, 2B, 4% . fE T iERBER R bR Rr e At 52 [ T]. $BE ) ) T7%,2022,37(4) :86 - 93. WANG
Tian-long, LIU Zhi-giang, LI Lu-jiang, et al. Study on combustion characteristics of zhundong coal under constant temperature[ J]. Journal of

Engineering for Thermal Energy and Power,2022,37(4) .86 —93.

Study on Combustion Characteristics of Zhundong Coal under
Constant Temperature

WANG Tian-long, LIU Zhi-qiang, LI Lu-jiang,JIA Yong-hui
(State Grid Hebei Energy Technology Service Co. ,Ltd. ,Shijiazhuang, China,Post Code ;050000 )

Abstract; Aiming at the problems of low ash melting temperature caused by high alkali metal content in
Zhundong coal and fouling and coking in the combustion process, the thermostatic thermogravimetric ex-
perimental system was used to study the combustion characteristics of Zhundong coal and the influence of
temperature and blended coal on the combustion characteristics. The research results show that during the
combustion of single coal , there is a significant difference in the burnout time and the combustion rate be-
tween different types of coal,among which LM and YH have the largest difference. By comparison, LM has
better ignitability , faster combustion and shorter burnout time. With increasing temperature , the weight loss
curve of single coal shifts left, the burnout time shortens and the burning rate enhances,indicating that the
coal combustion accelerates at higher temperatures, and the positive effect of higher temperature on char
burnout is more significant above 1 000 °C. During the combustion of blended coal ,the high-volatile coal
can improve the ignition characteristics at the initial stage of burning effectively. However, the burnout
time of blended coal can be prolonged by mixing with high fixed carbon coal,leading to a lower burnout

rate. Furthermore , the blending combustion can increase the ash melting temperature , improving the melt-
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ing characteristics of Zhundong coal effectively. This helps to reduce or avoid the contamination and slag-

ging of heating surface , thereby ensuring the security and economy of boiler.

Key words: Zhundong coal ,thermostatic thermal weight,ash melting point, high volatile content and low

ash content, high alkali metal

51

T

ARG T 2 3 AT 4 B 00 fi R A e
P AR ELA R 5 A R R R Be 2 B
FIAYS Y W HE AR A 4 L MR [ AR GB/
T15224—2018 (IR Bt 3 ) , HEAR B34 35 T
0.24% , 7¥ [E] A 5¢ 5 05 b I TR B 40 F 0 1
FER Gy i KRR H A &, = — R R A9 3 )
FHIRE . AB55 0 RTIRF RE 2R 0 s il 1 B AT, AR 45
B BRSSO H R Na, O 8 2 7E
5% U b, ok B A E N AL 2 R AR Y
KT TERR PR R T 25 ) i Ui SR 0 T (A HR S
I R, AR 222 3 0 v AR AR B o 7 4%
I SRR R RN G T B i SR T A5 ) A il Ry
PERYRZ AT TR

PRI N8 v A% 0 e ELR ) P A R
4 ( Thermogravimetric Analyzer, TGA ) #E47 8 Bé 45
PRI o ARSI PR i 26 7 B 3 K A K EUR
FRIS AR S 80 ) 27 2800, A1) H Bl 5 25 18 160
& A4 (Inductive Coupled Plasma Emission Spectrom-
eter, ICP ) FUB G s 0 10480 A H 8 8 53 B I 42 v
FRPE, P2 th—Fh a5l 45 FE 205 FUNHE B HR EAR
S5 H A S R B R AE B IR T, T S BR st T
BIBIR T B BRI N X AR IR e e il
TR 3T, R BRRE G AR BB LU A 3 O TR B
WRGERIE AR 22 | PRI i SO MBI R AR TE T
SRzt BRI S T RELE T PR B AR B I, 1 A
RIS E) , AR N = B, R MRS ek oKk AE 45
N HEZRIELL 209% ,40% ,60% FiI 80% K LL (45
ATCHRIE A I B ik 2, 2 rdB 1R Le A TR
SRR IE A RE 0, e BB A T 2R 48 A TS I A
KRR FNEE G R B PE BB TS B e , A BE W) I 15 AL fiE
WAL, B0 T PR 1S i

H HiET %R A B 3l 1 27 O BIFFE 22 2R g T A
B3 T4 ( Thermogravimetric Analysis, TGA ) 3 47 il

i, HIHE B AE o 20 ~30 °C/min, X 506 #EA
e A PR R TR (1000 °C/min ) FF40 T
TEIRAGESC PRI DL2E R AT, 5 TR BT Thili
Tk R R, ek R IR AR R (> 1300 °C) 1Y
PERTIRGERAE | D IH AT 0 388 3 A AR 48R I8 Tk )
HEZR BRI Bl 11 2 E AT 5

X ZR I AT IR AR S, TR TT AR AR A48
B SABIRAFIE, I 45 B KGR PRS0 Hh B E 138
PeOTSR, )i efit—E R . ASCRAIBE
TR AR SR 5 A RO IR AN TR TR A L, BERE
5 LS A SO R T A M PR S et DX bR T
R4 TR E R I PR T B SEPRRBR G O, AT A%
B2 LS e S Time IO [ERVWI NP i ] AR o i 8

1 SEIGER4

1.1 &

S FHME AR 88 R 1 SO (WX (L
MKHL(JZ) (s S (LM) el (BS) ke 4
ZR(YH)S5 ADEFP Tolk 3 Hr ROt = s brin gk 1 Jr
TNo KEIERERERR i 3, HEHL 100 ~ 120 H (1458 it
(e
1.2 XWRHZRILRE

TER A SIS RS 1 s, FEE S
BRI A S LS SRS o 09 TE R A BT, FLME IR X
Aor T4 A b b v ) R4, K B 200 mm, P BE T 9
[ 800 ~ 1700 °C, #IRAGIE £5 °C s Bl RS>
BT 22 G0 FH A5 ASCRIT SR RLZEL ot 5 i s ik S 22 LA
FAFFHEE,

bl eay g ERdme O RIER R

%
m
= PR
HHEAL
WL

Bl EERABEXBRRS

Fig. 1 Thermostatic thermogravimetric test platform



- 88 - PBoome s o TR 2022 4
F1 BHOILoHHMTED N
Tab. 1 Industrial analysis and elemental analysis of coal
SRy Tk 531/ % TR/ P IRz 5 A
Fh M FC |4 A C H 0 N S Qune/MJ - kg ™!
WX 8.42 35.56 27 29 50.23 3.75 8.32 0.74 0.44 17.49
17 21.48 42.15 29 7 62.46 3.90 8.36 0.61 0.33 21.12
LM 21.69 19.06 38 22 47.24 3.13 7.86 0.55 1.52 16.71
BS 17.79 44.27 35 3 67.64 4.51 8.00 0.71 0.24 23.58
YH 2.51 46.70 26 24 59.08 3.71 8.20 0.86 1.35 21.64
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Fig.2 Combustion characteristic curve of single coal
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Fig. 3 Combustion characteristic curves of BS coal

at different temperatures
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blended coal

PRI, SR BS — LM JRBE AT DL R pe s 3, A
T EACSE  JCREE 5 A, SR IRE 2 mT LI
IR A Z AT BUK (5 S i s AT 4
MERZ T
HIPEL S ml AL fE4B e WX RS, 8 WX - JZ iR
BERRGERFIE WX 5 SR BeRr P AR D, TR AR bE 45
PERTZE IS T PR R Z 0], 7EB58 LM BEs R
BERFPEI AR T WX M A /N E 22 % 5 128
B8 JZ IR KRR SR o8 o 5 B S 4, R B e
FFFIQJ’%&EE/J\TPEF?%% XA RES LM AR A o5
1A R A TR R R A e, DT A 5
i%%%ﬂﬁﬁﬂ@%k%‘i;Xﬂ‘?‘k%)i'ﬁﬂ‘l‘ﬂi&fﬁﬂﬁ 1Z B,
1T WX BHRBERI I BT 5 3 K, A Be o1 317K 7
ZRIR A RTINS 3 A HARBE , RID WX AR
FRPEDE T JZ 18, I B IR G WX = JZ 3R Il LA
AR TZ BB IR R DT 8 48R U I
PRI

| 1 1
2550 75100 150 200 250 300 350
B8] /s
(b) REHFR ML

BS WX RSB IE iH 2
Fig.5 Combustion characteristic curves of WX

blended coal

AL WX - JZ IR T LA RS JZ 18R A
SRR, T WX — LM SABEiR U, G 3 AR e, 494
JRURFTRIJEL , DR MO 52 P 2B 7 ok 8 P AR Bl i 22 ] 2% &
R IX PR T 5

i 6 R, T}’?Pa BEJE, YH - LM RS
A T RN Z (6] T YH - JZ R R
R A 80 ) S A, YRR RS i i) A o o L T
H1 YH SR nl R, by T2 i ik i, T
RIS 2V BRI R B BOR B R AR, 45 2 i
AR BE 25 BT & A I, 0 T8 A R ik B RA B e
PEAEHIA K, S BRI ; T4 T LM JZ X 28
PAPERAHERIXT UL T YH A0, il i 1218 5 & LA
SRR A AN R R BE L 4 0, X X 3 AR
AR S o R OME AR IR R
I RS, I B BELAAAE F /DN, S BB PERE AT
T YH B, BRI T YH SRR AL



5 4 1]

ERIE, 45 AR AR IABE R DT 91 -

100

80
g
B

& 60
5
=

{5 40
K
=4

20

0
S
S
&
i
HE

ZiE,YH-IM 5 YH - JZ MR IR T7 R0 &
K BRRERES A —E R L RYEGE

—a—YH
—e—LM
—A—]7Z
—¥—YH-LM
—¢—YH-JZ

R = A

25 50 75100

I
150

|
200

B8] /s
(a) KEMZ

250 300

350

2‘5 5‘0 7‘51‘00 15‘0 26 25‘0 380
A T8l /s
(b) REFHRML

6 YH REE#RGe i il 2
Fig. 6 Combustion characteristic curves of YH
blended coal

350

il IR

5, YH PRI 24 R08GE
2.2 EFRBIRISREE

F2 ~ A RN w3 B oy oy hR 2 ~
F4 AT, BS, WX, YH 3 Ff 48 Y IR 15 5 8, T
LM JZ PR R A D J a3 8 ) 38 o R X
o T REK B3 Si0, & #AK, K, 0 Na, O il CaO
B A A B AT B LML JZ IR 2 A
16" — MOk UL, A e iE 1T i AR P, R A Y
TREDOREAE B 75 5y IR B s, DT B 6 6 B 7 52 A i
L SEOTG BRI AR TR R
R TEE B L R AiE T

£2 BERIEA
Tab. 2 Single coal ash melting points

AR/ C

FFh
DT ST HT FT
WX 1225 1296 1312 1323
1z 1093 1114 1120 1125
LM 1097 1108 1117 1128
BS 1250 1310 1342 1437
YH 1258 1301 1328 1399

VE DT A RAE ;ST B ; HT BRI 5 FT 342 it i
TR TR P P BE I il B A2 1Y
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Tab. 3 Analysis of single coal ash composition

TR 18,537 Yo
$i0, AL O, Fe, 0, €a0 MgO K, O + Na,0 TiO, S0,
WX 54.16 40. 66 0.91 1.41 <0.05 0.36 0.97 1.27
1z 66.15 24.08 2.64 2.58 <0.05 3.01 0.76 0.64
LM 58.57 22.28 3.15 7.27 <0.05 2.66 0.70 5.27
BS 65.67 22.87 2.51 3.04 <0.05 2.63 0.66 2.58
YH 67.91 21.79 3.06 3.04 1.47 1.02 0.58 1.09
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