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Abstract

Isolite has developed the new high quality ceramic fiber board products ISOWOOL 1260
SI-BOARD and ISOWOOL BSSR which is made of inorganic bio soluble fiber. SI-BOARD is 40%
better in heat insulation than conventional ISOWOOL 1260 BOARD and is used as heat insulation
in industrial heaters to reduce fuel consumption. Because its strength against rupture is twice that
of the conventional one, it can be handled more easily. BSSR shows sufficient properties satisfying
the standards of bio soluble fiber, thus it is used not only as a substitute for ceramic fiber but as a

fire protection material and for heat insulation of home appliances.

1. BR0FHLESHERZOBN 1. Isolite Insulating Refractory and New

. - . High Quality Products
B IX19274F D EIZERE X 1) T K2t o B35 i

FTexfToT\Wnbh, YuidEsE+ 2% H L 721000C Isolite has been producing and selling insulat-
it F D KW B AL A DS 2 P> T 72hs, FEALS T ing refractories since its establishment in 1927.
EOFREIZH) BmELOZERIZIEZ AT Isolite produced and sold 1000C grade insulat-
J =% A MEDOI300CHH ML 7V I FHEOH ing bricks made of diatomite in the beginning.
WIS00C T dh, 7 v 3 FED1800C fiit F i 2 #4 After that, Isolite started to produce high quality
mfb L7z 1300C grade anorthite insulating fire brick,
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1500C grade high alumina brick and 1800T
grade alumina brick in accordance with the
growth of the heavy and chemical industry.

Also, when society began to consider reducing
fuel consumption to be important, Isolite started
to produce artificial inorganic fiber material
which is ceramic fiber in addition to conven-
tional insulating fire bricks. The early ceramic
fiber products had a maximum service tempera-
ture of 1260C thus the scope of its application
was not very large. However, the advantages
of heat insulation have been appreciated very
much and now, 1400C-grade, 1500C-grade
and 1600C-grade ceramic fibers are produced
and the application scope has been extended.
Today, not only the ceramic fiber is of better
quality but it has a bio soluble ecology friendly
property, which does not cause lung cancer like
asbestos or other inorganic fibers.

This paper introduces a high quality ceramic
fiber board and bio soluble fiber.

2. High Quality Ceramic Fiber Board of
ISOWOOL 1260 SI-BOARD

Refractory insulating boards which are light
with low thermal conductivity are generally
used for industrial furnaces for heat insulation.
Typically, there are three types of boards made
of calcium silicate, infrared radiation shielding
material, and fine silica particles (micro porous
board). They are generally used on the outside
of furnace linings because of their low maximum
service temperature of approximately 1000C.
Even when the operating temperature of the

furnace is below 1000C, application of these
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Table 1 Properties of ceramic fiber boards
. . ISOWOOL 1260 SI BOARD ISOWOOL 1260 BOARD
Properties Unit .
(Improved) (Conventional)
Max Service Temp. [C] 1260 1260
Bulk Density (kg/m‘] 190 250
Modulus of Rupture (MPa] 1.0 0.5
Liner Shrinkage
At 1200 X 24hrs | (%) 25 25
Thermal Conductivity
At 600°C (W/(m K)] 0.07 0.12
Chemical Composition [mass%]
Al,Os 44 44
SiO; 54 54
0.30
< —1260 SI-BOARD boards to inner lining is not recommended since
€ 0.25 1— 1260 BOARD . .
é / dust-like particles and flakes caused by mate-
E 0.20 / rial fatigue during long term use tends to stain
=
g 015 the product’s surfaces. Also, dust-like particles
©
C
S 0.10 and flakes make operation environment worse.
S
g 0.05 Furthermore, some of them show insufficient
<
- 0.00 water-proof properties and some of them are
0 200 400 600 800 1000 fragile, thus, it is unfavorable to its durability.
Temperature [°C) .
Hence, Isolite developed a new refractory
Fig. 1 Thermal conductivity of SI-Board and . . .
1260 Board insulating board which does not have the above
defects. The characteristics of newly-developed
ISOWOOL 1260 SI-BOARD are; light-weight,
w2, low thermal conductivity, higher maximum

Z D 1260SIK — N (& #x & FH iR EE1260C o
ALO;+SIOEDE T I v 7 T 7 A NK=F (L
7 —)V1260 K— F) #X—=2ZL72b DT, Ik
HMERLIRY (2 av b) 2wtk Iv s 774
IWEBH L TREINZLDTH D, 1260STH—
N B3 Table 1&Fig 1I2R$EBH T, &
I X PR D 1260K — F & [ L1260C TH
D, FREETEGR— FIZHAREN TV S, BniEs
1Z12607K — FI2 H~# 4 #1708 & < Wik 25m E

EEEIER25E/N S, FVBEICRST

service temperature, no dust-like articles on the
surface, water proof, and strong.

The SI-BOARD is made of the ceramic fiber
with a maximum service temperature of 1260C
and containing mainly AlO; and SiO.. In addi-
tion, the aggregates named shots, which are
the lump of the ceramic fibers included in the
boards, are reduced. Its properties are shown
in Table 1 and Fig. 1. The maximum service

temperature, 1260C, is equivalent to ISOWOOQOL
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fio7zbDX ) AL ENMFs NG, BRI
12, 1260SIHR— N & 12607K — R % fifi o 72 kA RE [H7 25
BB 2 AE L 72 BT R 2 17 o 720 KR % Fig. 2
EFig. 31IR¥ . WIHIREE (JFNEE) %1000C

TOTAL : (160mm)

Hot Face Cold Face
Sl Beard : (256mm) Heat Flow
715 W/m?
1260 Blanket 128kg/m?
1 (25mm Heat Storage

12.8 MJ/m?

1000 Blanket 128k
: (60mm)

Mineral Wool 100kg/m?
: (60mm)

Fig. 2 Heat calculation of Sl Board lining system.

TOTAL : (150mm)

Hot Face o Cold Face
1260 Board JC Heat Flow
-2omm) 781 W,/m?
1260 Blanket 128kg/m? Heat Storage
(25mm) 14.2 MJd/m?

C

1000 Blanket 128kgym?
: (60mm)

Mineral Wool 100kg/m?
: (60mm)

Fig. 3 Heat calculation of 1260 Board lining system.
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1260 BOARD. The thermal conductivity of it
is about 40% lower than the 1260 BOARD so
as to obtain the better heat insulation. The
bulk density is about 25% lower than the
1260 BOARD, and the surface is clear without
dust-like particles. It is water proof because it
is made of ceramic fibers. The high rupture
strength is about twice of 1260 BOAD, and it
can be handled more easily.

Since the thermal conductivity of the
SI-BOARD is lower than the 1260 BOARD, the
outer surface temperature of the lining using
the SI-BOARD is expected to be lower. The
effect was evaluated by heat transfer simula-
tive calculation assuming that the operation
temperature was 1000C. The results are shown
in Figs. 2 and 3. As shown in the figures, the
outer surface temperature of the lining using
SI-BOARD is 86TC. On the other hand, 90T
was achieved when 1260 BOARD was substi-
tuted for SI-BOARD. Hence, reduction of the
outer surface temperature is 4C. The impact
was assessed 6% taking ambient temperature,
25T, into consideration. The heat flow of the
lining with SI-BOARD is 715W/m?* and that
of the 1260 BOARD is 781W/m’, the heat flow
reduction is 66W/m* (8%). The heat storage of
the lining using SI-BOARD is 12.8M]/m?* and
that of the 1260 BOARD is 14.2M]/m? the
reduction is 1.4M]J/m? (10%).

This shows that we can reduce fuel consump-
tion by replacing the 1260 BOARD with the
SI-BOARD without changing the lining thick-

ness of heat insulation.
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Table 2 Category by IARC

Category Description Material

Group1 Carcinogenic Asbestos .
Tobacco smoking
Hot mate tea

Group 2A | Probably carcinogenic | (A kind of tea in
South America)

Group 2B | Possibly carcinogenic Ceramic fiber
Coffee

Group 3 Not classifiable Aramid fiber

Group 4 Probably not Glass fiber

Note ; IARC/ International Agency for Research on Cancer

3. Bio Soluble Fiber of ISOWOOL BSSR

Asbestos which is a kind of mineral fiber is
a well known carcinogenic. IARC (International
Agency for Research on Cancer) classifies
the fibrous material to 5 categories (Table 2)
in terms of human carcinogens. According to
the classification, asbestos is categorized as a
carcinogenic fiber. Use of asbestos is strictly
prohibited and asbestos removal work is strictly
controlled. Ceramic fiber is categorized as a
possible carcinogenic.

Isolite has developed a new ceramic fiber,
ISOWOOL BSSR, which is an inorganic fiber
classified as “not probable carcinogenic”. It is
described as follows.

“Not Probable” is defined by geometrical
dimension or chemical solubility. Geometrically,
the fiber should be longer than 200 micro meters
and thicker than 3 micro meters. Chemically,
the fiber should be bio soluble. The solubility is
evaluated by the half life of the fiber of which
2mg are infused and suspended in an animal

wind pipe. According to the TARC, the fibers
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Table 3 Half-life of inorganic fibers

Fiber SolubiQIity Hah_‘—life
(ng/cm’/hr] (T 1/2in days]

Asbestos 0.1 817

Ceramic fiber 8 90

Rock wool 17 87

Glass wool 95 15

BSSR 150 6

The fiber with a half-life of less than 40 days is BSF.

tI73Iv 77 747N90H, 77 A7 —)VI5HTH

D, BSSRIZ6 HTHALZ Db bE, ZDRM
T [WRMESZ V], AEREREE SN b0l
75 A — )V EBSSRTH %

BSSR® F %53 12Si0:5572%, CaO +MgO075324%
THhoT, TORKOFRIIEMREMRIETD 5,
ZDih'E % Table 412773,

FI3& 1 TR O JFRER |l DI B 12D B D
B Kbt R0 R B D WT B 72 &3 %o Fig. 412
JEEM & L COMHBIZRT. ZOMABITIE
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with a half life shorter than 40days are clas-
sified as “Not Probable”, in other words, bio
soluble. As shown in Table 3 which summarizes
the half life of inorganic fibers , the half life of
asbestos, ceramic fiber, glass wool, and BSSR
are 817 days, 90 days, 15 days and 6 days,
respectively. Glass wool and BSSR are the bio
soluble fibers.

The chemical composition of BSSR shows
72% SiO; and 24% CaO plus MgO. The most
advantageous point is that BSSR is bio soluble.
Table 4 shows the properties.

It is used as a lining material for industrial
furnaces, fire protection material for buildings,
and heat insulation for home appliances. It is
shown being used as a lining material of a
furnace shown in Fig. 4. It is an example of a
module lining system whose modules made of

BSSR are installed onto a furnace steel casing

Table 4 Properties of BSF and ceramic fiber

BSF Ceramic Fiber
Unit ISOWOOL ISOWOOL
BSSR Blanket 8P 1260 Blanket 8P
Max. Service Temp. [C] 1100 1260
Bulk Density (kg/m?] 128 128
Shot Content
Over 212 micro meter [mass%] 15 15
Linear Shrinkage
At 1100 X 24hrs (%] 08 1.8
Thermal Conductivity (W/(m K)]
At 400°C 0.10 0.09
At 600°C 0.18 0.15
At 800°C 0.28 0.22
Chemical Composition [mass%]
SiO; 72 52
Ca0 + MgO 24 —
Al:Os — 47
Others 4 -
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BSSRIZ 7T 7 v MRZWL 7T v 7RI using metal anchors which are built into the
En, BT EER T Oy 2 NENCHEH DA T LS module. Fig. 5 shows a sample of BSSR used as
HoT7uy 773 4= 7 THRILEINTWAS, a joint sealer for buildings.

Fig. SIZIZESEW OBy kAT & L TRHH I 15 61

2R LTV,

-

Fig. 4 Furnace wall lined by BSSR.

Installation

0

~

Sealing material

UL e | }

AL sealing BSSR

] : |
ALy -BSSR | —B |l ]
E— | =7

\ - U
S 2 Fu O

Sealing material

Back-up material

Fig. 5 BSSR blanket as fire protection of building.
BSSR is used as joint sealer.
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4. Summary

Our new products; ISOWOOL 1260 SI-

BOARD low thermal conductivity with

high strength refractory insulating board
and ISOWOOL BSSR bio soluble fiber were
introduced. In comparison with conventional
ISOWOOL 1260, SI-BOARD exhibits 40% lower
thermal conductivity and twice the strength.
The half life of BSSR in living body is 6 days,
which is short enough to be classified as “Not
Probably Carcinogenic” according to the IARC

(International Agency for Research on Cancer)

classification categories.
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