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Abstract

In this report, the effectiveness of the suppression of coal tar pitch adhesion and long term
stability of glaze coated burned block for the coke oven door is demonstrated according to
laboratory evaluation as well as investigation results after 12 years commercial application. The
desirable properties of this block are attributed to excellent material design of CST-A53, optimum
glaze composition, and a carefully controlled manufacturing process. Application of this product
reduces the door maintenance work load of adhered coal tar pitch removal, resulting in high coke
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oven productivity with limited numbers of maintenance operators.
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1. Introduction

Along with the coal coking process, coal tar
pitch gas, which is used in the chemical industry
as a raw material, is also generated followed by
collection and condensation. In spite of its useful-
ness, the gas deteriorates the environment once
it is emitted from the coking chamber, thus, gas
ascending channels are installed on both side

* 1o eaT 45 1 Wigesl 4% 1 WigesBE General Manager, Research Dept. No.l, Research Center

* 2 FATIEGEAT 55 1 WEZeEl FEF%EE Assisntant Manager, Research Dept. No.l, Research Center

* 3P ALY WILEEE Fiir= %K General Manager, Technical Sec., Okayama Works, West Japan Works
* 4 grEIZESEMR A 389 Manufacturing Division, Teikoku Yogyo Co., Ltd.



Shinagawa Technical Report

AT SN T 5,

LVJ‘ L, #ADOLEHRREI IAEELL 725 — )L
Vo FIZX o TEINL EFRNFTZIE 770y
7 LAFROBRE % o TR S b 720
NE L2y —NVEY FIERT 7)) —F—EMiENn
LM Ca— 7 AWML LRICHRESNS, &5
27— VE Y FEDOB L FTIEAH L TF 7
FTA VTN BHEY =V E Y FORRFAEE
Piibhd, ZOL) %Y —IVE v FORRZE
TEEICIIREREME 2> TBY), F7Oftk
W7y 75, %=y F el LS
ELCOESHICBRETE L2 > vl
N7 EMPRED b 72, ST 70y 7Ii3A
RFEA—T— 27 AP O A4 7 )V IRE D) B R %
ZFhe HEoT, K7 70w 7 DFda %Litf
Ty 7 OB Z KT S 5 720 (2L
BEVEICEN Y @ﬁ%ﬁﬂ%f%éo

FZ T, FEIEl Mﬁ?é &ETHRILE D £
B Y —VOBREZRFZ L mi B E BB 7
v#vxb7D/7&HA&%ﬁ L 720 Rl
AT L CHEL L 72CST-AS3D 71 v 7 (35228
TR M7 5 — v OREEE: & 1045 DL o B
HAamRL, BEONER COREAEREDOHER

HEHLTWwWh, 22T, L2770y 7
DI2EMMER L 720K & 7a vy 7 o8

IZOWTIRR 5%,
2. FMEZHBERRT Oy U CST-AL3

VTR - BFE L T A REREAA R T
0y 7 OBl ZFig IR T iHO N THIROH %
K ZRL TWh, Fig2l2EZE TI2EMF & e
MERBER. 7 1y 7 OFMELB X UK 2 "9, &
B L OUIWHICBREIBIRE I NS S OO T
HMARIZ Lo LTwh, Tz, 4R, Sk &
DEMEFZELTCVBEIENS, F— LYy F oMt
HL, WEIZHRALTWAZ EDTRENTZ, Z

WHBD S TEEOHFEIEMFE SN TS X
) ICBIZE SN D,

Z 2T, M & AR oKL EESa % il
ELRML W7y 7 L2, 72,
TNENORMAMMRZ BI5 L7z, RIHEEOBIE

Vol. 59 2016
of the door block in order to collect the gas at
the ceiling.

Since obstruction of the channel by solidified
coal tar pitch allows gas emission through the
gaps between the oven door and frame, adhered
coal tar pitch is scraped off automatically by a
door cleaner during the coke pushing out opera-
tion. In addition, doors on which coal tar pitch
is severely adhered can be exchanged followed
by manual coal tar pitch removal at the door
clinic. Because of the heavy work load for coal
tar pitch removal, application of a refractory
door block, on which coal tar pitch does not
adhere easily and from which adhered coal tar
pitch is easily removed, markedly reduces the
door maintenance workload. Moreover, since
the door block suffers frequent thermal shock
in accordance with the coal charging-coke dis-
charging cycle, high thermal shock resistance is
necessary to obtain a long service life that can
lower the block exchange frequency.

Hence, we developed high thermal shock
resistance glaze coated burnt refractory block
CST-Ab53 with an extremely smooth surface.
The glaze coated burnt block CST-A53 shows
a long service life, more than 10 years, with
excellent removability of the adhered coal tar
pitch. Thus, it contributes to continuous high
productivity coke oven operation requiring lim-
ited maintenance. In this report, investigation
results of the block after 12 years commercial
application and properties of the glaze coated
burnt block CST-Ab53 are described.

2. Glaze Coated Burnt Block CST-A53

The external appearance image in Fig.l
shows the smooth shiny surface of the glaze
coated burnt block CST-A53. Fig.2 shows the
external appearance and cross section of glaze
coated burnt block CST-Ab3 after 12 years

commercial application. While some slight
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Fig.1

External appearance of glaze coated door
block.

Oven Side

Fig.2 External appearance and cross section
of glaze coated door block after 12 years
commercial application.
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Fig.3 Comparison of surface configuration
among unglazed block, glaze coated
block and glaze coated block after 12
years commercial application.

cracks can be recognized, the rigid structure
is maintained. The blackish appearance of the
outer surface and cross section indicate coal tar
pitch adhesion and penetration, respectively.
Nevertheless, the surface smoothness seems to
have been retained for 12 years.

Therefore, the surface roughness “Sa” and
surface texture were evaluated. Fig.3 summa-
rized the evaluated results. The glaze coating
Sa decreased from 35.6 to 9.2um. Smallness
of the Sa evaluated for the block used for 12
years, l.e. 9.8 um, is evidence of the retention of
the glaze coating effect for 12 years commercial
application. The sharp peaks recognized in
the 3D image of the block used for 12 years
were confirmed as carbon adhesion according
to the surface texture. While fine cracks were
observed in the glazed surface of the block
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Table 1 Typical properties of CST-Ab3
CST-AbB3
) . Al:Os 51
Chemm;gl Composition SiO, 38
/ mass %
MgO 6
Apparent Porosity / % 24
Bulk Density / g-cm® 2.10
Cold Crushing Strength / MPa 45
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Fig.4 Thermal expansion curve of CST-Ab3
compared to those of various kinds of
bricks.

used for 12 years, no peeling-off of the glaze
layer was recognized.

Retention of the rigid structure and glaze
coating effect though 12 years operation is
attributed to the high thermal shock resistant
material design of CST-A53, optimum glaze
composition, and carefully controlled block
manufacturing process.

Table 1 and Fig.4 show the typical properties
of burnt block CST-A53 and thermal expansion
curve of CST-Ab53, respectively. According
to Fig4, it is obvious that CST-A53 shows
extremely small thermal expansion which
results in high thermal shock resistance.

The glaze composition is adjusted to achieve
similar thermal expansion to the base refractory
block. Hence, no peeling-off of the glaze layer
induced by difference in thermal expansion is
expected. Additionally, strictly controlled glaze
layer formation procedure and advanced firing
technology cultivated by burnt brick production
permit the formation of a stable glaze layer on
the whole surface of the large block. Fig.5 shows
cross sections of the glaze layers of the samples
(A); as received, (B); after the cyclic thermal
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Fig.b Status of glaze layer of (A) as received,
(B) after frequent thermal shock test, and
(C) after 12 years commercial application.
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Fig.6 Evaluation procedure of coal tar adhesive
strength and coal tar penetration.

shock test, and (C) after 12 years commercial
application. In all samples, good contact of the
glaze layers was observed. The cyclic thermal
shock test is a 5 time repetition of the following
heating-cooling cycle; the glazed surface was
heated at 1200C for 15 minutes by burner
flame followed by 3 minutes water cooling and
12 minutes natural cooling.

The influence of the glaze coating on coal
tar pitch scrapability and permeability was
evaluated by laboratory experiment as shown
in Fig.6. The specimens shown in Fig.6 were
prepared as follows; steel rings were placed on
a glazed specimen and unglazed specimen, filled
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; Carbon
éf:;?%}!ﬁ Penztr;%tion Cross Section
Block with
Glaze 0 kPa 0.2 cm?
Block without
Glaze 80 kPa 18.8 cm?
Fig.7 Influence of glaze coating on coal tar

adhesive strength and penetration.
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Fig.9 Two types of anchor arrangements for
dlaze coated door block.
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Outer Side

Fig.8 External appearance of outer side of
glaze coated door block.

with tar, and heated at 500C for 3h followed by
peeling-off load measurement and cross section
inspection. As summarized in Fig.7, the glaze
layer not only inhibits the strong coal tar pitch
adhesion but also coal tar pitch penetration.
However, coal tar pitch penetration was recog-
nized in the block after 12 years commercial
application as indicated in Fig.2. That is consid-
ered attributable to long term exposure to coal
as well as vapor penetration and condensation.
Practically, long term retention of scraping-
off easiness is ensured for commercial oven
operation, hence, it is concluded that retention
of surface smoothness is more important than
coal tar pitch penetration inhibition.

In general, metallic bolts are installed on
the back side of the block in order to fasten
them to the door frame (Fig.8). Additionally,
metallic anchors are embedded in the block.
Our advanced manufacturing process allows
installation and arrangement of the metallic
members to the burnt block as shown in Fig.9
It is possible to produce the block with any kind
of anchor arrangement.

3. Conclusion

We manufacture and sell a glaze coated burnt
block for coke oven door. The glaze coated
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smooth surface reduces coal tar pitch adhesion
as well as the work load for removal of adhered
coal tar pitch. Hence, application of this prod-
uct contributes to the high productivity coke
oven operation with limited door maintenance
requirements. This product is manufactured
through a carefully controlled process using
high thermal shock resistant material CST-A53
and an optimum glaze composition. Retention
of the rigid structure and effectiveness of glaze
layer were demonstrated by investigation of a
block used for 12 years in a commercial oven.





