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Asbestos-free Inasulntors - Foseco Ine., U.S.A,

Siztustion at 1/2/1 .

1) Profax 31,

. No furthar development work was. carried out since e last
situaticn report, . )

Further investigition of the Aluminoe Silicate long fibre eystiem
gave dissppointing results in Proflex (it weas hoped to pnin sdvontages
with this system in Profax) since no ocmpromise could bs found between
good flexibility snd poor formablility on the one hand (using no X1281)
and good formakility ut loss of flexibility on the othar (using X1281).
Since Profax 31 (no Asbestos) types ocntain X31281, the Alumino Silicets
ias t00 effeoiively dispersed-and no advantage can be gained here,

Purther ocommunications hove been received froe Hedman which
again state that the Hedzman fibre (HCP) is considered to be non heslih
hezardous, PFoseco Inc, have taken the-decision to use this motericl 47
necessary. No further triocls hovebeen made with KCF at F.I.L,

A new materiel X35682, has been uszed with some succeas at Ine.
in Profax and their lctest recipe (X3 1454) has been evalunted on a
lab scale ond on the GAM., Bull details 2re given {n a seporate report,
XS1494 nes been tested succesafully during plant rials at Ing, nnd the
first fleld trials are now being carried out - results a3till swaited,
3 1494 has the cdvontage of low R.M. cost coapared with esorlier recipes
(cantains no X3168) put 5till requires the R.M. 117/R.M. X1281 suspenszion
system, X582 may-2Iso be useful in improving the green strengtin -
partinmiarly with one piece tops becduse of 1ts needle like structure,

2) Proflex Gaskets - NoO further work oarried out,

3) Preflex Eoards,

Ag pentioned above, the 1des of using minicuwe pulped Alu=ino
S{licste as & source of loag fibres failed. Variocus other formulaticons
besed on differeat Alumino Silicste typss and coabinstions with R.M.5%6
and X2782 were tried but with no success either (mainly owing to poor
formabflity). A swmary of the formulaticns tasted is ottached,

U5z
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- The U.S.A. reeipe X5 1500 was evaluated on o 12 acale and an
the SAM, There was indention in the board formed on the SAM, PAul
details are given in the separate report cm the properties of X 3562,
A stael pour test cerried out om X8 1500 gave very poer results,

_A.e, ssvere penetration and slagsing.

Surmary and Conolusions,

. "

Asbestos i3 o muitifunctionsl raw msterial)insulaton samufactured
by ths aquecus slurry/pressure foming process. In sach of the product
types in which it wos attempted t0 replace asbostos, different aspects
of the role of asbestos were of mogst importance.

1 2 Profax 3l.

-

Ths major contribution of asbestos to this produoct is in slurry
dispersion and cuspension. It was found posszible to motch thcse
properties by using Tlooculated bentonits.

The new reaw soterial X3562 showa. promise in this product
particulsrly fras the cost standpoint.

b 149# or a modification thereof should be a -uitublc asbestos
free Profax Jl.

22 Proflex Coakets,

Asbestos contributes significantly to the oompreasihility of
this product type. 5

Although no camplets solution was arrived at ths experience
obtained during.the visit to Foseoo Inc. from 17/8 to 2/5/1972 suggested
that a recipe of tha 49G type should yield s solution. X¥S2 may slso
offer scpe advantages in this product 4{f not uced s the main filler.

3) Proflex Boards.

The.fibre Lulk effect of nabestos tozether with suspension/
£4lter 8id properties, is of pnraoount importance for this applicstion.

Despite intensive work using glsss fibre, alunino silicate fibre,
slag wool singly or in cawbinstion it wos not possible to match the
psrformance of asbestos, '

(x34¢2)

Initially Possco Inc. had hoped to use this matarisl in & high
proportion (95%) as filler/fibre. Tnhis has not Leen substantisted by
. subsequent tests which have ahown thot X362 does not improve formobility
end has poor refructoriness.. (A formulation oontaining 20% Alusino
S{licata ond 75% X3552 showed even worse ummﬂmu). Therefore
further devo.iopoent work 1is required here,

. F0S-ee-20c00e35 2+
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EYARLIATION CF RIS, X552 BX WOSECO e, ,

U.S. A, I8 FROFAX AND PRUTLIY,

Intioductioen: T .. . -
This moterial Fas Loon used recantly 0t TFoseeo Ine. in Profox and

Proflex (Asbeatos (res) recipss with some succes: 83 an &id Lo Lipruving

the for=ming cimrteteristics of these proZucts. Since {T was thouriit that

1t could fulilil tne dual funzilons ~7 fCibre ond filler to som? extantg, e

material apgsarad to Lo 1deal us a seuns ¢f Simplifying the existing

reeipes, and "its cheapness could bring about useful rcductions in R.HM,

‘-co3ts. Tre short investigaticn was carricd cut to t=st the properties of

the two latest raeipen received from U,8.A. (i.e. Proflex X3 1500 and

Profax XS 1494) incorporati.ig H.M. X3562.

1) Prafax XS 1404,

a) Laborntory Scale Tests.

Small tiles of XS 1194 ansi Profaz 31 were forwed on the Profox
hand =achine ond tho propertics of each product cozpared. Tivm recipes and
mixing procedurcs are given i:: Appendix l. .

{{) Experimental results. ) . \
Profax 31 XS 149%
Solids content & 20 23
Suzpension
(% clear liquid after 28 hours 12.0 3.0
standing - 500 ml cylinder) (clear supernatant) (clear supematant)
Formability
Fill time (s=cs.) 20 20
Dewatering time (secs.) 15 0
Tile thickneds* - 13 - 2" 14" - 2% - .
Nature of top surface Flat - no indents Flat - no indents
Finighed profuct ‘
Density (g/exd) .81 0.85
Steel pour test . (See Appendix 2)
Muflle fumace - shrinkage practically nil in ull cases
Shrinkage test (1uoo°c) (all samples of equivalen: hardness
when hot),
FDS-QQ-GOOQOQJQEB



it Conelusicns,

XS 147 aopearad o be eauivalent to Profax 21 in itn madn
pronarties, In onvnr to fully test he zlurry [eviing piuorsistlcs, e
above 20StR vele rarezted for XS 1494 on the SA.

(h) SAY tueiz. . .
Larpe borrds 1.8 maLrns x J7 e vere fora2d sinee those gave ihe

most sovere fomuing cendilrens. The pronertics of X0 1494 were cuamared
wiill those of Proiax 31 foiznd wnder similar cenditions.

({) Exeverirenial results.

Profax 31 XS 1494
Solirs content % .. 18.9 0.0
Machine charact:ri::ics-
- Pressure (1ine) 40 p.s.t.

Pump (form) time (sees.) 12.5 15

Devater time' (sces.) 25 45

Tile thicknass {iliches) . 0.9. 1.0

Formability Very srooth top Reazonably smooth
surface = very even top svrface - even
£411 - no cavitation fill - slicht.

cavitatien,
Creen strength Cood Aqequate {or vorrd

Concluzions.

Formability of XS 1458 was almost as go2d &3 Profar 31, and most
of the other proyarties wer2 squivalent, with the excaption of the
dewatering Wime viueh y2s lenmer. XS 1433 therefore zppsars 0 le &
satisfactory replacecent for frofax 3l.

et

2) Proflex XS 13X,

a) laboratorv scale and Shli te=ts.

XS 1500 was compared with Proflex G using the Hand machine and
the SAil as for Pirefax. -

Recipes ond mixing proscdures are givan in Appendix N,

FOS-2Q-2000203929
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(1) Experir=usal resulin,

“olids content S

‘onaabllity
1 .‘.1(' pump) time (sees.)

wwalering tize (sces.)
lle thiekress

or=abllity

iniched product
inzity (g/ead)

lexibility/Campressibilivy

teel pour test

‘2% strip {1 hour)

v1d strip

A Fumaee 0.«
arinkage Test (1800 C)

(1) Ceonclucions.

Hand rachine

X5 15

. 5.0

20
6
20

Erecellent flat Slight

murface = no
indents.

Good

Board residue
fairly easily
renoved -

clean surface

Fairly rough
surlace with
slight bum
on

indentstions

o. n)

Excellent
Compreszibility
Slightly

" flexidble

Back face
glowing red
before strip
- apparent
severs
penetration

Very severs
slagging and
penetraiion.

Sample intact
Poorer hot
strength than
G3. Areca
shrinkage
10.9%

c3 78 1500
5.9 5.0
20 20
15 10
20-25 m . 25 rw
Flat surface - Forrd
no indenis, ingnnted,
- 0.5

Good FlexibLle and
coul.eszible
but poor

streagth

Sawvple remsinsd | .
intact - good
Lot strangth.
Area shrinkage .73

¥S 1500 is an inferior product to Proflex G3 and would be
wisdtisfactory bdoth for baards and gosrets since the rofracioriness is

lov,

Apart from this the Shi4 tests showced that formebility s

unsatisfzetory and the dry strength of the curcd product wag poor.

FOS-00-000020035350
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Fusrther tesls ware eiovrried out wuing X3352 40 previous hiniles
recdpes liich hud ushierm zoie pronlse and An rodilicilicns of Y5 18D o
try to covercome its disadvantares.

a) Regcipe D 134,

Tnis was & board recdi= which had pravicusly siven zatisretory
fommatility using N, 1%1A 28 filler but tho cured benisis were too
friabls.  R.4. XI00% was used as 8 direct substitute for MLM, 1A,

Reeipe: (sa2 Appandix 4).

Erperimental results: (Hand machine).

Slurry di=zparsion - good,
Formabiiity - good (flat surface).
Cured tile - good cowpressibility but no flexidbility,

b) Racinas PY 1735 rnd PB 118,

The resin content of PR 1}'& vas treducssd {n order to improve
rlc'.i“ilitv (P3 135 centsined 0.57 4688, and PB 136 1.0% AGSB). There uas
no improvemant in  flexibility which inAjested that 1t was the %3502 rztner
than the R.H. 4GSR which was priizarily responsible for the low flexd bility.
(Microsconic examination of the material shoved that it consisted of necdlc
like oryztals winich it is thouwnt probably interlock to form & rigid
structure). It was also ovbserved during this test that the excescive foam
produced crused segrazasion of fitress and filler. (For reeipcs sece
Appendix 4).

e) Recioas PS 137, 143 and 1%. (Appendix &).

Reeips PB 157 uas made to confirm the apparent “inflexible”
properties of R.M, X’552. Tne bdoard was not flexible and strength uas
peor. Tne forminn propertics were algo ungatisfaciory (s flat buz
indented wuyface was obtained). Tne compressibility wus 3lso low.. This.
testrindicsted thercfore several deficicneles of X3562.

Necipe 138 nnd 179 were made to :iry to increasz the rle'.ibinty
of the previous serics (PB 124-133) by using an inter=rdiate X27ET content
betwecn that used in XS 1500 and in PD 134-125. Tac results were 3gcain
disappointing - no improving in flexidility ba2ing achieved.

d) Reeips PE 140 and )81, (Appendix 8).

D:eause of (he poor rel ractorincss of XS 1500 theye forrulations
were testod to try to improve this, The formability of bath mincy a3
not satizfrctory - the Loards being indented, Flexibility was also poor,
but ref:sclorinass as azsezm2d by the Muffle Fummace shrinkage tent at

YRAAMA i, mimmc'@lmi i sesse Valiim fam ccamma acnem Sheae VY Y INA
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ATE5I0TY. JA,

Nezinns - Prafax 31 and Y5 1494,

(11and_wnchine testa).”™" e _

Profax 31 : X5 Lheh
R.M. 1%1C * (131D) , 75.92 €1.9
La7 1.3 1.0
4633 « (17I4) 5.33 3.0
265\ 2.89 - . -
219 1.06 -
452 « (546) 10.63 -
1224« (X1799) : 3.0 2.%
xa782 . . - 0.3
117 _ - 1.0
x1281 . - 0.1
X3562 - 0.0 .

-

® Sincs the original U.S.A. R.M's were not availabls, the nesrost
U.X. equivalents were used,

Mixing procedure (Mastermix pulper).

Profax 31: Solids weight = 3 Kg.
Water addition = 12 Kg.
£ Solids - 20,0
1) Pulped R.M, 452 with 6 1litres water 1 min.
2) Pulped R.H. 319 + 265\ + & litres water % min.
3) Pulred rest cf R.M's (except 1220) 7 min.
&) Pulped R.H, 122\ + 2 litres water 15 secs.
XS 1494 T 7 Selius weight = 3 Kg. _ . o
. ’ Hater addition = 10 K.
% Solids - 23,0
1) Pulped all R.M's except 117, X1221 and 1224 with 10
. liires water ain.
2) Sprinkled in R.M., 117 while pulping ; min,
3) + 1281 20 seecs.

4) + 1228 10 secs.

- FOS-00-0000003932
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R.l4. 121D
hiyy
45553 = (1777)
122\ * (X2759)
»278n
X35
117
1281
1J1C ¢ (131D)
2637
59
846
X1790

e seregpan
APTTUIIY

Voo fux 1 nmei N3 Yanyg,

Profox %1

76.46
2.91
1.07

10.70
3.8

* U.K. eguivalent R.M's.

Fiyinr procedure

Profax 31:

(90 galld. hydropulper).’

Solids weight = &40 Xg.
Water addition =
% Solidg

172 Xs.
-« 18.9

XS _1hon

¢ (o]
OH})ON\~"""
= OOV OO0V

1). Pulped R.M. 447, LE5B, 131C with 81 litres water for 2 mins.

2) Added R.M., 2653k, 219,

586, plus 60 litrss water - pulped 2 mins.

3) Ahdded R.M, X170 plus }Of litres water - pulped 1-2 rins.

¥S 1404

Solids weight « 50 Kg.
Vigver addition =
< SQIid:

117 Ke.

- Q%

1) Pulped all R.M's cxcept 117, Y1281, 1228 with 110 1i:ie3 water for

min.
2) Spriniiled in R.H.

117 durinz % min. while pulpins.
3)  Adced X1251 plus 17 litres wzter - pulped 15 sees.
§)  Added R.M, 122 - pulped 15 secs,

F0S-02-00000083933
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ATFRUDTX ..

Frofay, %1 and 73 1804,

Stecel Four Tusi.

One tile (10" = 0" 2 1") of eceh material was umed e line two
sides of a stesl bax inio wihich molten steel at cn, 1GO0OT =3 tcemnd.
MAfirer one hosr, the b0 was removed and the tiles sirinpad fram the eaztirr,
The surf{ace chiaracterisiics of the metal were cxamined when the easting
had cooled.

Profax %1. XS 14694
Hot St.sip
{(after 1 hour) Tile 1eaxidue fairly Tile more difficuls to
. easily ramoved - remove - consicderaole
clean surface. burn on.
old St=ip Fairly swooth surface. Smooth surface, no burn on.
Slight burn on. . Tile residus next to rmetdl
: surface sintered, Eaczidly
removed,

The performance of XS 1594 was considetred to be equivalent to that
of Profax 3l.

. FOS-02-2200023934
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Reelnes - Proflex G3 and IS 13C0.

(liand rmschiine teats),

Profiex G3 X3 1300
Yzrg2 6.0 4.0
X502 - 94.6
468n 2.0 0.8
Ly - 0.5
Y1281 0.5 0.1
121D 51.0 -
2654 15.0 . -
%2286 25.5 -
lixing procndure (Masteraix pulper). .
Proflcr C3: Solids veight =~ 1 Kg.

Water addition « 15 Kg.
£ Solids - -5.9%

Pulped %2782 « X1281 for i min. (vith 7% litres water),
Added M. 205% + 2% liires water - pulp 1 min.

Ldued rest of N.is'c plus 3 litres water, - pulp 1 min.
Addod 3 litres vater - pulped J; min.

Solizs weizht « 800 cranm.
\Vaser addition « 15 lisres.

% solics - S5.0%

Pulpad X2782 « %1281 + 10 litres water - pulp 1 min.
Added XI562, 165B, 447 - pulp 4 min.
Added 5 litres water - pulped 15 secs.

. FOS-00-20002239 3%
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LPPTIDTIX S0

itzeinran .- Proflex 74 pnd X5 1970,

(R testn)

Proflex C3 XS 1500

- %3732 6.0 n.0
X562 - 94,6
4658 2.0 0.8
407 - .5
X1281 . 0.5 0.1
131D 51.0 :
265A 15.0

X2286 25.5

Mirxing procudure (liastermix pulper). : -

Prolflex GJ: éolids meicht ~ 20 Kg.
Water addition = 385 1itres.
% Solids - 4.5
1) Pulpad X782 + X2201 + 121 litres for 2 mins.
2) hdded 20%A + (GO litres water - pulped 1 min.
3) Added rest -of R.M's and €0 litres vwater - pulped 2 mins.
§) Acdad rest of vater - pulped 3 nmin.
XS _1500: Solids weirht « 10 Xg.
Viatep addicion « 190 litres.
% Solids - 5.0
1) Fulped X128l + ¥I/02 + 110 litres water for 2 oins,
2) rdded rest of QD.lils 2and water - pulpzd 1 min. . - .
. : ‘ F0S-202-020020039 35
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APIEOTE T

134 125 136 7 13 120
B5.7 87.2 86.7 23.0 92.6 €n.6
2.0 0.5 1.0 1.0 0.8 0.8
12.0 12.0 12.0 - -+ 6.0 .0
- - - - 0.5 0.5
0.3 0.3 0.3 - Q.1 0.1
W, vrocedure:  (Mastermix pulper).
35, 138, 19,
pad X12B1 + X782 + 10 litres water - 1 min, -
Jod other R.M's - pulped % nmin,
ded § litres vater - puiped & min.
Palpad X562 « 456B «+ 10 litres water = 1 min,
Added 5 litres water - pulped 4 min,
P8 140 1581
X2198 12.0 20.0
_X2862 86.0 72.6
xorree - 6.0
4683 2.0 0.8
. 447 - 0.5
Mixine procedura: (Mastemwoix pulper).
3110 1) Mulped X303 + 10 litres water - 10 csces.
2) Added oiber RN.H's - 30 .ecs.
PD 141 1) Dulped X198 « 10 litrez water - 10 seces.
2)  Added %0702 - x128) - 70 xnes,
5) Added other R.M's - 30 sces.
. FOS-00-2000003937
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ARELTE .

134 125 136 7 133 1%
85.7 87.2 86.7 3.0 02.6 €n.6
2.0 0.5 1.0 1.0 0.8 0.8
12.0 12.0 12.0 - - 6.0 8.0

- - - - 0.5 0.5
0.3 0.3 0.3 0.1 0.1

z procodure:  (Mastermix pulper).

35, 138, 123.
oad X1281 + X278B2 + 10 litres water - 1 min,”

2d other R.M's - pulped ¢ min,
Jed 5§ litraes water - pulped 3; min.

Pulpad X562 « 440B + 10 litres water -~ 1 min,
Added 5 litres water - pulped 4 min.

31h0

PN 1M1

PR 140 151
x7108 12,0 20.0
X862 86.0 72.6
xor82 - 6.0
4583 2.0 0.8
447 - 0.5
X1281 - 0.1

Hixinr procedurs: (Hasteruix pulper).

1) Mulped Y308 + 10 litres water - 10 scees,
2) Added ouher RUH's - 20 .ees.

- . -

1)  MNulped X298 « 10 litres water - 10 sees.
2) Added X2782 » X128B1 - 30 snes.
5) Added other R.bi's - 30 sees.

FOS-20-0000003937
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135 136 974 135 1%
87.2 86.7 093.0 02.6 .6
0.5 1.0 1.0 0.8 0.8 ¥
12.0 12.0 - * 6.0 .0
- - - 6.5 0.%
0.3 0.3 - 0.1 0.1
2:  (Mastermix pulper). :
:);'
- X782 + 10 litres water - 1 min, -
.M's - pulpad % nin,
8 water - pulped 3; oin.
-
2 + L&GB + 10 litres water - 1 min. .
res water - pulped 3 min.
PB 140 181
12.0 20.0 _
86.0 72.6 TR A
) - 6.0 - s :7?2,:5-‘:5.; :
2.0 0.8 :
0.5
- 0.1
Lprocedurs:  (Mastemwix pulper).
Mulped Y3103 + 10 2itres water - 10 zees,
Added oiber RLI's - 20 .ees.
- 3
Tulpad 34198 + 10 litrer water - 10 sees. : .
Added X270 + X12B) - 30 sees. . -
Added other R.M's - 30 sces.
'
. FOS-00-0200003937 -
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APPLTE S

M ffle Yuraaes Shrintare Test at .1';'.‘0°C.

X3 150 and Preflaz 63 - Szmples remsined intaet after 1 hour a)*hough
X3 1450 w2y mors canily breien Jdown, .

% shrinkage (aroe) - 63 20.7%
. XS 15¢0 10.9%

Rocipe 1% - MHelied in contsct with the silicon carbide platn ‘st to a
lesser extent than tne fibre llone.

Recipe 151 - completely melted. .

X3562 - partlal melting in contact with silicon ecrbide plate.

1474
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