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Corrosion Analysis of Triplet on Gas Quench Device Producing Hydrogen from Coal

LIN Hui', XU Wei-pu®, YUAN Yi-wen®
(1. Engineering Management Department, China Shenhua Coal to Liquid and Chemical Beijing Engineering
Company, Beijing 100011; 2. Shanghai Institute of Special Equipment Inspection and Technical Station,
Shanghai 200333)

Abstract: The corrosion situation of a gas quench device on the triplet and straight pipe produced by China
Shenhua Co. was presented. The positions and morphologies of the initial and the after —repairing corrosion
were observed. The internal medium, component materials and parameters of the external pipe fitting were al-
so described. The reasons of corrosion were summarized by analysing the corrosive area using light spectrum,
metallographic microscopy and energy spectrum. The results show that the hot and cold fluids meet vertically
on triplet pipe, resulting in large temperature gradient around the inner wall of pipe. Due to the water, carbon
dioxide gas is dissociated to form carbonic acid, which causes of corrosion by ionization. Some management

and technological measures are adopted to slow down and reduce the corrosion rate, such as replacing materi-

als, providing heat tracing, enhancing inspection and reinforcing management.
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Fig. 1 Drawing of the leak cracking position
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Fig. 2 Leaking of the reducer tee from unit 105
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Fig. 3 Corrosion picture of the reducer tee
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Fig. 4 Thickness reducer of the second leaking position
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Fig. 5 Tearing straight tube under the reducer tee
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(3) K1301 AH & EM A B A AR H T
fEIREESN 185 CL, TAEKJ1h 3.5 MPa, &1
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Table 1 Components of the syngas in S1501,
C1601 exports and K1301 entrance

Export of Export of  Entrance of

Components

S1501 C1601 K1301
N, (%) 7.2 6. 4 6.6
H, (%) 26.0 23.1 23.6
H.O(%) 9.5 19.6 17.7
CO(%) 54.6 48. 6 49.7
CO, (%) 2.4 2.1 2.2
Ar(%) 0.1 0.1 0.1
CH, (mg/L) 600 520
H,S (mg/L) 1000 1000
NH; (mg/L) 200 160
HCL (mg/L) 20 <1
HCN (mg/L) 180 160
COS (mg/L) 200 100 100
Temperature/ C 270 150 185
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Table 2 Different—diameter riplet chemical composition (w/ % )

Composition C Si

Mn P S Cr Ni Cu

HX1 0.151 0.236

Standard to 20 steel

0.59 0.015 0.014 0.015 0.025 0.014

) 0.17~0.23 0.17~0.37 0.35~0.65 <C0.035 <C0.035 <<0.25 <<0.30 <0. 25
(GB/T699-1999)
Allow lower deviation
0.02 0.03 0.03 0. 05 0.05 0. 05
(GB/T222-84)
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Fig. 7 Macro and micro pictures of the JX1
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(0] Element w/%  Atom fraction/%
Fe C 23.14 41.17
N 0] 29.72 39.69
- S 3.89 2.59
Fe 43.24 16.54
Total  100.00 100.00

Fe
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Fig. 9 SEM morphology (a) and EDS result (b) of the leaking corrosion part

Element w/%  Atom fraction/%
C 46.09 64.17
F (0} 24.89 26.01
e
Mn S 4.57 2.38
Ca 0.90 0.37
Mn 1.50 0.46
Fe 22.60 6.60
Ca Fe Total  100.00 100.00
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Fig. 10 SEM morphology (a) and EDS result (b) of the leaking corrosion slot
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