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Abstract : In recent years, heat recovery technology has been applied in the field of modern coal gasification. Ash dep-
osition on the radiant syngas cooler’ s (RSC) heat exchange surface has become the bottleneck problem. Herein, this
work aims to understand the deposit layer on the heat exchange surface at the RSC’ s bottom. By characteri-

zing the morphology, structure, and composition of the deposit layer, the ash deposition mechanism and its influence
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on the heat transfer process has been analyzed. The results reveal that the deposit layer can be divided into three main
layers along the radial direction. The inner layer is a thin layer mainly composed of micro-particles. The middle layer
is the sintered layer, being porous on the whole and dense at the micro-level. The large massive Fe-rich particles are
supposed to be the connection points between the inner and middle layers. The outer layer is a molten layer with sig-
nificantly fewer holes and dense lumps. According to the morphological characteristics, each main layer can be divided
into two sub-layers. The content of Fe is higher on the inner side than on the outer side. The S content at the interface
between the first inner layer and the second inner layer suddenly drops, which is related to the decomposition of iron
sulfide. The contents of Na and K are enriched in the inner layer, decreased in the middle layer, and increased again
in the outer layer. The NaCl and KCI crystal particles appear in the outer layer, so it is speculated that the tempera-
ture of the deposition location is higher than the melting temperature and lower than the condensation temperature
of the alkali chlorides. Based on the deposit layer’ s morphology and composition, the surface temperatures of
three deposition states are estimated, and the heat transfer flux is calculated. The results show that the heat flux de-
creases by 25% when the inner layer is formed, and 40% when the three layers are all formed. The inner
layer has the greatest thermal barrier effect, mainly related to its low radiation characteristics. This study
indicates that the prevention of inner layer formation has important implications for developing efficient

technology to control the RSC ash deposition. If the middle and the outer layers have already formed, the interlayer

shear movement could cause the sedimentary layer to fracture and fall off from the weak point of connection.
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Table 1 Compositions and ash fusion points of the raw coal and the deposit layer
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Fig.1  Location of sampling point and the photographs of

sample
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Fig.2 SEM images for the cross sections of the deposit layer
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Table 2 Elemental content distributions of the deposit layer
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Fig.5 Schematic diagram of heat transfer in the deposit layer
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the deposit layer

YU RIERE, RIS GRS BRI A A
R C X B % RE/C
0 320 0.80 34(CO
(coy, 1300(3#1T)
1 450+50 0.20+0.10 26(H,), o
700( TR
2 80050 0.50+0.10 14(CO,) ,
3 900 REH )
+50 0.95+0.05  24(H,0),2(N,)




www.chinacaj.net

%11 ik SR MM RSC BB DTRR S5 K A S AL FA a3 B 4051

& 2 B 45 2R R DT RUIR S T 19 3R 25 B K
RSC i FHREEANE 6 iz, B 6 HhiR 2R m i
THT Uk 2 K B W A 2R 50 SBC{RE F A1 e 26 2 R A T BR 45
TRANHS M0 B, R D0 A g 2 X PN 2 A I B B R
RSC H 171 9 B2 T H 53485 SR 58 i 45 K, 093] R +10% il =
6% . FCULBUIRAS 1 FI 35 B e K, e il A < B
T PR 7870, RSCHY IR R S5 15 DURUIR S 1 1), iR
SR IS FEAR T (LX) B TR 2 A i 1 K Yy LA ol
PR P AR 2 25% , RSC ) R Hn 170 °C ;UL
FURZS 2 i, DURRUREE 38 B RS 1 70% , 390 % B
Yk R REZ) 10% , RSC H R E ETF 72 °C; T AVIR
B30, VIRZE IR 90% , i % B TR 5%,
RSC i HRE B+ 20 °C, 3 JZUTRIE s , #n
WAL RE 40% , H HREIL BT 265 C o DIBUE K
AR N2 BT BN T R 5 e e 3 R 20T
TR 5% ) AH X 88 55, 3% A8 Ak # 5 B b U0 R

e L

\ 50
11000 Fu— RSCH: 1135
_—%965
945
900 - a
§ {40 €
. ;
o g
O 800 . g
g 14309 =
£ 430 £
700 =700 ‘%2.6."!_____ }25.1 -
600 l - : ' 20
0 1 2 3
DIBLRES

K6 ARVIBURSE P HIER
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different deposit states
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