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Synopsis

A carbonizing system of sewage sludge is attracting attention, because the carbonized sludge may have a large potential as
biomass fuel for boilers owing to its high calorific value. The system consists of three processes which are dewatering, drying and
carbonizing process. Among the systems, materials in the carbonizing process are exposed in severe hot corrosion atmosphere
up to 1123 K, which contains of toxic gas and ash with Cl and S produced from the sewage sludge. The containing levels of Cl and
S in the sewage sludge, which exist as NaCl and Na,SO, mainly, depend on the regions where the sewage sludge is born. Namely,
the hot corrosion damage of the usage materials varies from one region to another even though the same materials are used.
Therefore, in order to ensure the phenomenon systematically, the influences of NaCl and Na,SO, on the hot corrosion resistance
of SUS310S used as general structural material for the carbonizing furnace have been investigated by immersion test into mixed
ash of actual sludge and reagent salts. Consequently, the following results were obtained.
- The similar hot corrosion damage in the carbonizing furnace could be realized by the immersion test.
- Increment of NaCl in sludge accelerated the hot corrosion damage. That is, in the region where sewage sludge contains high
level of NaCl, egregious hot corrosion risk should be taken care of.
- On the other hand, the influence of increasing Na>,SO, on the hot corrosion behavior was much lower than that of NaCl.
However, since the increasing of Na,SO, affects the grain boundary corrosion, it was also undesirable.

WK E, Hc e MEOERE LT 5720
1. # E DI AT K ThD. SO TFAFRRILY AT 212k
DA E D AL (LUF, RALGIR EMESR) 1, Hx
LR, MERBREE S X OMEAIREHE TR O PR L xd Lk LHBEBNOBMATRETH Y, B IETEIEM, #F
FEEDEOND L) IR, SolERRE T EIHIZ, FHEXE B, BOKRBOAL, BLREA, 2> RA NHEM, BEEEEZ
FUCBWTHEIA, FE0AKIE, EHRBEFL =§T5?§ EPEZZLNTV A, FRIZRALTG RIS = oY < &
Wi O FRFEDPE AN Z o TV D, ZOHRT, TK ELTHETE L2 e, BEHAKRA 7 —HBRE
HiRFALY AT 5" P 1%, BERELD . CHEELRS LT ELTHEHESNTWA., FRGRRILY 27 21&, Bk

2012 47 6 H 12 HE A
kK ARSI ER AT 72 B Z8 A5, (Daido Corporate Research & Development Center, Daido Steel Co., Ltd.)



_6

BELAIM H83% 15 20124

TR, B TRICTINKGROEAEKTEZHS L, &
B AL CTRALTE R 2 AT 5. Z OB, RALFN
DOEEITIFNIRES ) E 1123 K (2% 5 &, TGRS
WEEINLIEFE (C) RW#E (S) THM & L5 Nadl,
Na,SO, I X 2 HWiRBEL* % 5. 72, %D NaCl,
Na,SO, & A ®m I HIBEAH V), TRFERKIL Y AT 4
DR ELPTEIRGIR S R 5.

Z ZCARWIZETIE, JFNESAMEE L C—R Il
MENBLF—ATF A4 FRAT ¥ L A4 SUS310S (Fe-
25Cr-20Ni-0.05C/ HA. :mass%) 22T, JIS 72293 1
LS % F ALK TP O I8 B BREE & 1R L 72 R
ERET A L LB, RALFNEREE NICBI 5 KGR
I2& F 15 NaCl, Na,SO, DE%=FA L7z,

2. REREXHRMBRETTO
BRI E TSI D4

B B WiIs D F R FE B O HALIT N BE Y A 72
SUS310S # D 1 H B # % DEEHIRIL O FME % Fig. 1
IRY. SEBECL2EEPR-BICOHL 2 TS
b, EHILZOH Y TVORBKE OB R~ A 70T
77 A4 %' — (EPMA: Electron Probe Micro Analyzer) (2 X
B aNriER % Fig. 2 12783, EPMA DFEEN 5, S Ok
REEICIIZARBEOETVROONL., 2O SHK
SIETABRICEIFN TV LD THL LiffEEINT
WA, JBNEEIED X ) IC—ETIE R, $4bb Fig.
BIIRT LI, FARERICEENS Cl, S®EITHIHIC
Lo TRLE D, 20720, MWEOEIREE2E) S Mgk

5678 9FH1 23456789FM1 234567 89K 2:

Fig. 1. Corrosion damage of SUS310S under
environment (at 1123 K).
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Fig. 2. Cross-section of SUS310S under simulated
environment (at 1123 K).
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b) Sulfide disrtibution image
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Fig. 3. Compositions of dewatered cake in typical four
area K1, K2, K3, and K4.
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Table 1. Compositions dewatered cake.

Item Unit Dewatered cake

. MJ/ke (dry) 18. 60
Calorific value koal ke (dry) 4440
Water value mass’ 77.43
combustible content mass% (dry) 82.55
Na mass% (dry) 0.06

K mass% (dry) 0.15

Cl mass% (dry) 0.06

S mass% (dry) 0.75

P mass% (dry) 1.39

Fe mass% (dry) 0.73

Others | mass%(dry) 14. 31
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Fig. 4. Compositions of NaCl and Na,SO, in the
experimental salts with dewatered cake.
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Fig. 5. Schematic drawing of high temperature

corrosion test.

Fig. 6. Schematic draing observed position of optical

microscope and EPMA.
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Fig. 7. Appearance of speicimens under condition A

after air corrosion test at 1123 K for 72 ks.
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Fig. 8. Cross-sectional EPMA of testpiece after corrosion test at 1123 K for 72 ks with reagent salt A.
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Fig. 9. Effect of NaCl contents on mass loss after
corrosion test at 1123 K for 72 ks.
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Fig. 10. Cross-section optical micrographs of testpiece after corrosion test at 1123 K for 72 ks.
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Fig. 11. Cross-sectional EPMA of testpiece after corrosion test at 1123 K for 72 ks with reagent salt C.
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Fig. 12. Effect of Na,SO, contents on mass loss after

corrosion test at 1123K for 72 ks.
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Fig. 13. Cross-section optical micrographs of testpiece after corrosion test at 1123 K for 72 ks.
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Fig. 15. Cross-sectional EPMA of testpiece after corrosion test at 1123 K for 72 ks with reagent salt D.
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Fig. 16. Schematic drawings of cross-section microstructure of SUS310S after corrosion test at 1123 K for 72 ks.





