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Abstract: In order to compare the particle formation characteristics of typical high-alkali and high-chlorine
Xinjiang coal under combustion conditions, a three-stage high temperature drop tube furnace was used to carry
out the combustion experiment of Zhundong coal (ZD) and Shaerhu coal (SEH) in air atmosphere. The
characteristics of particulate matter after combustion were analyzed. Particulate matters were collected by Dekati
low pressure impactor+ (DLPI+) and the mass-based particle size distribution, elemental compositions and
morphology were discussed. The results showed that the particulate matter produced by the combustion of the two
coal samples presents a double-peaked model. The fine particle yield of SEH is significantly higher than that of
ZD. The main components of sub-micron particles were Na and CI. The Cl in PM1o accounts for 11.8% and 28.9%
of the CI content in ZD and SEH raw coal, and Na accounts for 2.66% and 7.53% of the Na content in ZD and
SEH coal ash. High levels of alkali metals and Cl promoted the formation of fine particles. A large amount of CI
in SEH raw coal migrated into particles and contributed greatly to the formation of sub-micron particles.

Key words: high-chlorine coal; high-alkali coal; particulate matter; alkali metal; coal combustion

Y % B H9: 2023-10-03 MLZEA HHER: 2023-12-11

H & I B: #EgE/REE KRB R B G157 1B\ (2023D14010) s FIBLAET /K [H 1A X K34 - 754 18+ H (51052300571)

Supported by: Science & Technology Department of Xinjiang Uygur Autonomous Region Tianshan Innovation Team (2023D14010); Xinjiang
Uygur Autonomous Region Tianchi Talents-Young Doctor Program (51052300571)

E—EEEIN: Y (1998), B, WiLHIAE, FEOATFAMRUERY, xm180126@163.com.

BIEEZRIN: S (1985), B, #3%, FEOHIIMREHEFIN, weiboxju@163.com.



%1

VE S S B e U BE A T AR A A R B T 47

BT ER I R A — PR LV R, R EOR,
o5 R R i B I 40%,  HLIF R S AR AR
B, BATTREMIFRF G, nack, s
HEAR . MBS XORILMEH Na. Ca 4R
Je Rt 4 1 3 T 3R E At b X 1 3 5
B, TR RS B m SRR A, R R
HH B R D R 5 T R R S A2 BT i 7S AR K B
B, RKIR® T HNHBA, EHIER T, R
Fig + 4 J& Calkali and alkaline earth metal,
AAEM) T2 D) /K 5 PE RN ] 22 e B 7 1 T sRAFELE
HAET, AAEM ZE0E I A % 5 5 U
FRCAHRRL ) BT T CL O & o B AE I
0.25%M}, LR AE I HA K BRLY) (PMD £
iR R WA B ek, [E R BB R ) C
NS pep QLR

AW FR, BB S & 2R Cln R L
WE R AR RORL R R, B & CI Al AAEM
(RS TR AE ¥ S A A Ja DRI 1 S B Tt T o AR
G5 8 R ok 890 T3 KA b 1 A SR R )R A%
AN, WRIBR, ZMHAE. AFEYR (EL
J& . AEME, X NRE RIS EAE
FORL) 2B It 2 55 T 5 ) R AT T 2 DA B %
BRSFAF VIR G o 8 2 5 S5 10 2= R4 R AT
AN [E) R Joe U FEE T AR R 200 UKL 40 1) 2B R 1, 25 R
W IRBE IR B T e, 4R R i Mg AT Ca
TR, Na A1 S EFEmED. & HEMES
TBA AR FE HCI B ABEAEL 2 SR A 9T 3 Pl 2R 0
WRIpe F5 RIORL A R AL, &5 SR 3 B HCI {2k 1
NaCl JE 0™ ¥ 28 ST i, 3t 1 A2 a3k i T A
RPN - Li 55 NP2ARETL 7 HEAR AR 25 kW 3 1
TR A8 J R Joe aod R v 4 SR () T i, L 4 SR SR B

PMo.s F B TR ER AN AL %, BEAE WL R I3 K, EanE
1% 5 18 A 40 FIORL () 3 By o B A R S5 S 5T T
TSR R R A P AR SR S AE R R
oA ORI HE BURF M o R BRI BB R 8 7= AE 1)
AR = B R, RIS &I Ca. Fe FEVRKE
FEfk PMyo IR A HEEAEM . B0 7L E S
RE T I A % B 4 i X R S ORE 4 [1) AE RRE
PESZUR), 177 0F R[] B A A v A e SRR A 1) b
IR TR R v B 2 R AE R e R e R P A R
PEX EE I 7T 852 « Na Al CIZE SRR B it B v ()3
% 2800 B 5T A RURLA) 1R O LHE LA B 2 X, AE
SEIRIGE L R v, TR R ey SRR AR X R RURL A 1R AR
BIA RS ER . AT E SOGES T T Na 7ER .

ASCAEHT AW TR AL B, %P Na A1 Cl |1
FE B UL S 3T # a3t N UK ) 1R AT B e
BT, A e e R RO R
RESF,

ARSCHEEL T MR S (HEAR D A S
B QPR fEmiR vy 24 BT =R
AN BRGS0 R F Dekati K He 4 7 2%
(Dekati low pressure impactor+, DLPI+) XJ#Ake
JE TR 73 RHURE, BIEFE T UKL A0 (1) JoT & = 2R
oA BRI TC R A AR RO TS, % L
TR R S Nay Cas Cl. S 50 256 4il
RV A BCRE PR I 520R X Na Al CL R RS ORI IE 75
FEVEML T BT

1 ##LFNTTE
1.1 R

HEARIE (ZD) FVb/RIMEE (SEHD 2 FiEERE 1Y
LAk Hr A TE R T AR 1, B R 7B IR 2.

F 1 EHITUSFNTRES T AL wi%
Tab.1 Proximate and ultimate analysis of coal samples
) Tk Sy-#r LRI
Ff i

Mad Aar Vdaf Fcar Car Har Oar Nar St,ar Clad

ZD 9.35 3.28 31.23 46.16 53.27 2.48 10.49 0.49 0.40 0.084

SEH 11.23 468 32.55 47.70 53.46 2.50 14.11 0.54 0.12 0.485
&2 BEIR S R AL wi%

Tab.2 The ash compositions of coal samples

Bt Naz0 K20 Ca0 MgO SiO. SOs Al03 Fe.03 P20s TiO, MnO;

ZD 8.49 0.50 31.26 10.73 7.88 2159 5.22 7.94 0.10 0.64 0.21

SEH 4.32 0.24 35.86 7.24 16.62 14.20 13.29 7.64 0.04 0.27 0.21
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Fig.1 Sketch of the three-stage high temperature drop
tube furnace
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Fig.2 Mass-particle size distribution of PM1o
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g% ZD-Cl  ZD-Na  ZD-S SEH-CI SEH-Na SEH-S
1 0.0082 0.0080 0.0014 01451 0.1120 0.0001
2 0.0035 0.0035 0.0007 03728 0.2421 0.0001
3 0.0127 0.0123 0.0028 02143 0.1639 0.0001
4 0.0083 0.0082 0.0019 0.1649 0.1306 0.0002
5 0.0048 0.0047 00011 01264 0.0564 0.0004
6
7
8

0.0110 0.0107 0.0023 0.0884 0.0742 0.0005
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9 0.0103 0.0101 0.0023 0.0241 0.0260 0.0056

10 0.0055 0.0117 0.0034 0.0487 0.1011 0.0143

1 0.0057 0.0090 0.0036 0.0810 0.1644 0.0227

12 0.0044 0.0052 0.0033 00413 0.1058 0.0136

13 0.0015 0.0034 0.0027 0.0070 0.0182 0.0023

14 0.0003 0.0008 0.0006 0.0010 0.0025 0.0003
SFEF% 00992 01100 0.0308 14027 12621 0.0636
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