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Practical Technology of Super Heat-resisting Thermocouple
at Fluidized-bed Type Gratified Scorifier

Greatly Lowing in cost by Improved Durability of Thermocouple
by Heat and Oxidation Resistant Coating Agent (Heat Resistant Coating Agent)
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Yoshihiro NAGUMO, Yoshihisa KANEKO, Kazuhiko OHSAWA, Nagareyama City, Nagareyama
Clean Center, 191 Shimohanawa Nagareyama-city, Chiba Prefecture

Yoshiaki ISHIKAWA, EX Research Institute Ltd., 2-17-22 Toshima-ku Tokyo, Japan

Katsumi KISHIMOTO, Kouichi ITO, Trade Service Corporation, 6-10-5 Higashimikuni Yodogawa-ku
Ohsaka- city, Ohsaka- Prefecture

In the upper register (about 1350°C) in "Fluidized-bed gastification melting furnace" that melted and
processed home refuse of the municipality, the erosive environment was severe, and thermo-couple (SUS316)
for the combustion temperature measurement was the unavailability on about seven days. Then, the
improvement of about five times or more durability was able to be confirmed by coating it by "Heatproof and
oxidation-proof coating material (fireproof courting material)" that was a new technology through the
proving test. Afterwards, the practical application was made, and continues to use today. By this change cost
savings of thermocouple has led in Nagareyama City, Chiba Prefecture.

Key Words : Waste Incinerator,  Fireproof Courting,  Thermo-couple,  Cost Saving
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Absorpro Gen3(GE4 &)
GreenShield(GE4} 84)

BlackShield ;B4 51)

Bare CS(R 3= ] ih)

RABRAA 44
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HERAZE :

(I)Thermal Shock Resistance(fit E— F < 3 v 7 14)
FE~800C ISEHERELYVTILOEEZFRAT B,
(2)Absorptivity at Wide Wavelength in Infrared Region
EMHOBERBOFNERINEOLLE (2FRNEHRHE)
ISyVETs—ALICEKHEIRME
(3)Adhesion Test(ASTM D454 Standard )& 75 14 5 E%
BEMHOEBIEDREE
(4)Comparison of Coating Surface Appearance Before and After OxidationTesting
M HDINER600°C. 800°CI=F5 I+ 5 MNERHT & Inghk () HRKR
(5)Oxidation Results
IR OFERFER 5 800°C. MEARTICH 1T DEELTHAMERABRGER
(6)High Temperature Corrosion Test

800°C x 24B%¥f. KRFEARTICH T HELTH A KERFER



cycles.

116

115

113

Sample Weight (g)

111 -

110

Thermal Shock Resistance

Coating sample was heated up to 800 C with the increasing rate of 8 C/min. Then it was held
at 800 C for 15 min before it was taken out of the furnace for cooling down at ambient
temperature. The sample weight was measured in every single round of thermal shock

114 -

112 1

«-Bare CS
- Absorpro Gen 2
&~ Absorpro Gen 3
——Cosmo 327
~+#~Cosmo SCG
-#-GreenShield
BlackShield

L L L] L

2 4 6 8 10 12 14

Thermal Shock (Cycle)

16

el

v' Both Cosmo SCG and 327 coatings survived in thermal shock test for at least 15 cycles
with constant sample weight



Thermal Shock Resistance

SthCycle | 10th Cycle

Samples Name |  Before test
Absorpro 2
Absorpro 3

Cosmo 327

Cosmo SCG -
sl

Green Shield

| —— .‘ G
|5
'll AR

p
} Failed at 6t cycle
A

Black Shield




Absorptivity at Wide Wavelength in Infrared

100

90
80
70 |

Absorptivity (%)

30

20
10 -

Region

60 |
50 |
a0 |

—CS Tube —Cosmo 327 Cosmo SCG —Absorpro 2
Absorpro3 ——GreenShield —BlackShield
5 10 15 20 25

Wavelength(um)

v' Both Cosmo SCG and 327 coatings enhanced absorptivity of the

carbon steel for whole wavelength in infrared region. This is main
benefit of the coating in terms of energy.



Adhesion Test (ASTM D4541 Standard Test Method for Pull
Off Strength of Coatings Using Portable Adhesion Testers)

Absorpro 2 ' | 7 "
; ‘ Substrate

Cohesive fracture Adhesive fracture l Glue failure
(within a layer) ‘ (between layers) f (coating/glue)

v" Both Cosmo SCG and 327 coatings
BlackShiehd show visible separation of the

ElllllllllllII.IIIIIIIIIIIIIIIIIIIIIIIIIIllll'lll.lllllllllIE glue from themseh[es (no Coating
: visible on the dolly face)

GreenShield

Cosmo SCG Cosmo 327




Comparison of Coating Surface Appearance Before and

Bare CS

Cosmo SCG
(Sintering at 600 C)

Cosmo 327
(Sintering at 600 C)

Cosmo SCG
(From TSC)

Cosmo 327
(From TSC)

After Oxidation Testing (Retest)

‘1 A : Before Oxidation

B : After Oxidation

Cosmo SCG
~ (Sintering at 800 C)

5 Cosmo 327
- (Sintering at 800 C)

‘‘‘‘‘
i




Oxidation Results (Retest)

50

45 -
40 -
35
30

20

Mass gain (mg/cm?)

15 1

10

§ 4

Bare CS Cosmo SCG Cosmo SCG Cosmo 327 Cosmo 327 CosmoSCG Cosmo 327
@600 C @800C @600 C @800C @TsC @TSC

Coating Samples

il

v Both Cosmo SCG and Cosmo 327 present the impressive preventive

| corrosion performance against pure oxygen gas at 800 °C



High Temperature Corrosion Test (Ambient Gases)

» Heat to 800 °C (Temp ramp for 40 mins) for 24 hours

10
9 j
8 §
Bare CS ~
E 7
< :
) |
E °
GreenShield = 5 |
'ﬁ,
g 47
~ |
Absorpro 2 = 3
2
Cosmo 327 1 : - -
Bare substrate GreenShield Absorpro 2 Cosmo 327 Cosmo SCG
Cosmo SCG

Coating Samples

v  Our developed coatings present the impressive preventive
corrosion performance against ambient gases at 800 °C
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Cosmo327(A1) 1350°Cx864HrsiZEtE DB RN
A& AL ERPHAENEEERTDER
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INE: : it Aa—FEEICZI5vIIERSH
FR&YREIEL ] Mn @ |si ®  |Mn BEARICDOEDOZRARSND,
;{0 D s ® _ [Mn ® |Pt/Si__ |EAMHBFOXEVNEOMNRRESL

@ __ISi Pt ©) Fe/Cr |EHEDHEEILIEEHTLFTE




LEELY,

13,
W3,




Cosm032_7

JH ; SUS-316

500 ym

Cosmo327(SUS RE & &R HEMEED TEA) BEFEEEX 1320°C x 864Hr

ekt ; SUS-316

500 um

CosmocoatKH400(SUS 78 & k.. mE R D T B P ARIEZEX 1320°C x 864Hr %




