9

zR®OOO0OOO0OO_OOOODO
C 2 o
= § e - C ¥
3335322 §8:¢.°
BUSINESS CONFIDENTIAE $ O 22 35835 § § INFORMAL REPORT
8 tZaz<o3d 1y BrajestNo. 452-M33
Preliminary Information File No
Subject to Later Verification Date March 3, 1969
or Revision Author (s8) B, L. Ingalls

- pLASTICS INVESTIGATION OF THE COWLES DISSOLVER

vol CEE 2 FOR DISPERSION OF RESIN-GRADE ASBESTOS

PRODUCTS IN EPOXY AND POLYESTER RESINS
SUMMARY

The Cowles Dissolver, which 1s comparable to mixing equip-
ment used in the plastics industry, has been found effective for
dispersing both R=G24l in polyesters and R-Gl44 in epoxies,

The intrinsic viscosity of the base resin and level of
asbestos added are the principal factors determining the amount
of energy and mixing time required for optimum dispersion. 1In
the range of R-G244 additions normally recommended for thixo-
tropic polyester resins, operating conditions approximating
3000 rpm (22400 FPM peripheral tip speed) for 10 to 20 minutes
are adequate for proper dispersion with a Cowles Dissolver,

Good dispersion of R=-GlUl4 in epoxy systems requires approxi-
mately 3400 rpm (--2700 FPM peripheral tip speed) for a period of
20-40 minutes with the Cowles Dissolver.

The operating conditions recommended above should apply for
most resin-grade applications where viscosity of the thixotropic
system is below 30,000 cps equivalent at 6 rpm Brookfield viscosity.

EXPERIMENTAL

A Cowles laboratory dissolver was used for this investiga-
tion employing a 3" impeller. The mixing speeds were at 2000 and
3400 rpm, respectively. These data were compared to a laboratory
Homo-Mixer, 4 blades, 2" diameter at 5000 rpm., Mixing time was
varied between 3 to 40 minutes.

Rohm~Haas Corporation Paraplex P=-43 ﬁas used for the poly-
ester resin and diluted with styrene to a base viscosity of 100 cps.
The epoxy used was UCC ERL-2796 having a base viscosity of 150 cps.

A17231

Research and Development Department
Chemicals and Plastics
Union Carbide Corporation
Niagara Falls, New York

Union Carbide trial exhibit UC-148: B. L. Ingalls, Informal Report on the Cowles Dissolver for Dispersing Resin-Grad...

ACL Doc 15419 - Page 1 of 9

Published by AsbestosClaims.Law
asbestosclaims.law/library/15419/1


https://asbestosclaims.law/library/15419/1

BUSINESS CONFIDENTIAL

Viscosity measurements were obtained with a Brookfield
viscometer at 25°C., All samples were hand stirred prior to measure-
ment for viscosity.

DISCUSSION

1. Mixing Requirements for R-G244 in Polyester
Applications

The mixing parameters required for optimum dispersion of
R-G244 in polyester resin with a Cowles Dissolver are illustrated
in Table I and Figures 1 and 2. Results show Cowles equipment to
be effective for dispersing R-G244 in polyester resins, However,
a minimum of 2000 rpm was required for 40 minutes to obtain an
optimum viscosity at a loading of 0.5 phr R-G244, Approximately 10
minutes were adequate for R-=G244 dispersion at 3400 rpm. It is
apparent that the intrinsic viscosity of the base resin and level
of asbestos added are the principal factors determining the amount
of energy and mixing time required for optimum dispersion.

At the higher levels of R-G244, 1,0 to 2.0 phr, a minimum
of 20 minutes mixing was required at a setting of 2000 rpm to disperse
the R-G244. Samples prepared in less time contained visible lumps
of asbestos, Additional mixing beyond 2u minutes decreased the
viscosity, apparently due to degradation of the R-G2Uu4, Mixing 1.0-
2.0 phr R-G244 at 3400 rpm was indicative of optimum viscosities
between 5 to 10 minutes.

At the 0.5 phr level of R=G24Y normally recommended for
thixotropic polyester laminating resins, operating conditions approxi-
mating 3000 rpm (22400 FPM peripheral tip speed) for 10 to 20
minutes should be adequate for proper dispersion with a Cowles
Dissolver,

2, Mixing Requirements for R=G144 in Epoxy
pplications

The efficiency of the Cowles Dissolver for incorporating
R=-Gl44 in epoxy resins is shown in Table II and Figures 3 and 4,

Longer mixing time was required to disperse R-GlU44 in epoxy
resin than was observed with R-G244 1in the polyester system. A level
of 2000 rpm on the Cowles Dissolver was not enough shear for adequate
dispersion within the practical limits of mixing time. Based on
these data, mixing conditions required for good dispersion of R-G1l44
(less than 2 phr) in epoxy resins should approximate 3400 rpm

=>2700 FPM peripheral tip speed) for 20-40 minutes with the Cowles
Dissolver,
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Again it should be emphasized that optimum mixing condi-
tions will vary depending upon the base viscosity of the resin
system. The rate of energy input to the system is a direct
function of viscosity. However, conditions recommended herein
should apply for most Resin-Grade Asbestos applications where
viscosity of the thixotropic system is below 2~ 30,000 cps at 6 rpm
on a Brookfield viscometer,
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TABLE I

EFFECT OF SHEAR FORCES ON THE RHEOLOGICAL
- S

Brookfield Viscosity (cps) at 25°C and 6 ipx

R=G244 Mixiné Time Cowles Cowles Homo=-MIxer
(phr) (Min.) 2000 rpm 3400 rpm 225000 rpm
005 3 - - 850
0.5 5 675 725 -
0.5 20 775 725 -
0.5 ho - 850 700 -
1.0 5 - 5000 -
1.0 20 - 4600 ' -
1.0 4o | - 4400 -
2.0 5 25,500 25,500 -
2,0 20 24,000 22,000 -
2,0 40 20,000 13,500 -

%¥Polyester Resin - Rohm & Haas Corp. Paraplex P-U3 polyester
(base viscosity adjusted to 100 cps with
styrene)

Mixing Parameters:

Cowles Dissolver = 3" diameter impeller
Homo=Mixer - 4 blades 2" diameter

A17234

Union Carbide trial exhibit UC-148: B. L. Ingalls, Informal Report on the Cowles Dissolver for Dispersing Resin-Grad... Published by AsbestosClaims.Law
ACL Doc 15419 - Page 4 of 9 asbestosclaims.law/library/15419/4


https://asbestosclaims.law/library/15419/4

BUSINESS CONFIDENTIAL

R=G144
(phr)

PO e
-4 (-] -2 -]

-] o o o

o NoNoNae) ol oNoNol

*Epoxy Resin - Union Carbide Corp. ERL 2796 epoxy
(base viscosity 150 cps)

Mixing Parameters
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TABLE II

Mixing Time
(Min,)

EPOXY RESINT

T OF SHEAR FORCES ON THE RHEOLOGICAL

3
5
20
4o

3
5
20
4o

Homo-Mixer

Brookfield Viscosity (cps) at 25°C and 6 rp
2000 rpm zzgg r§m A~ 5000 rpm

625
1100
1450

3400
8500
8600

1800
2700
2800

10,500
10,000
10,000

Cowles Dissolver - 3" diameter impeller
- 4 blades 2" diameter

2900

A17235

Published by AsbestosClaims.Law
asbhestosclaims.law/library/15419/5


https://asbestosclaims.law/library/15419/5

, ARA AL Eix |P-W3 phirkatir
6 LY ESTER | HOTYSTED

) ,
- oo | d
o . . ! &l
y ' (+)
] : {-1r>.
2 T . -- -

n (< c,a.r)

<
Ma
[
o 2
g’;‘-
mis
*a
3
3] g
=3
LT
I .
:gnlﬂﬁﬂ
aad 9
PRF:
C s 8
S,
TN -
- 7.
I3
w3
I8N 6
d 5
el
-
4
3

2

({;§°
N
~
T

FRYEY ey R S

IR
Ty I - Ao
CRY ] ety Hi)

Lo . m—

™

LA
b3

Union Carbide trial exhibit UC-148: B. L. Ingalls, Informal Report on the Cowles Dissolver for Dispersing Resin-Grad... Published by AsbestosClaims.Law

ACL Doc 15419 - Page 6 of 9 asbestosclaims.law/library/15419/6


https://asbestosclaims.law/library/15419/6

359.73

WADRIN U § &
‘4 GYCLES X 140 DIVISIONS

SEMI-LOGARITHMIC

° . ! . =
: g N Pakn Pitx [P V3 Plirisra
) 1T T 001 F ~ L Y STER ROTUSTEO

. ¢ fodc el 2

N T L T ] Covdes grssedvia

» (eps)

o
0
. 1008
[ 9 o
» .
- )
& ” - e __.
5 - =
: i B T
= <
: € M B
W, 1=
h-4
‘ .
3

PSRN (URVIRY IO P

,4 7‘7237

DI SRS BT DN

i

b
- : : .
i it SRR EREES SRR IRRE SRSt SR ETNRY SRR F e B S B e CRoos NI Sy U PSSY By
PET K TP IR SRR R T
. i i T i o ; O B D I AR I IR
lia N R EE e Iy - ‘- o2 ; e e |- - . S Y QPN TR PR Sl .—--l PN, OSSN SENSY DIV U R — i
1 -;.lmlm [0 HERAR TRERE RENRN KRN TRVR1 TN EERAT LEEN1 ERURY ISERS CRUIE ERE0N Duan Eanta 10100 Bl St I Bl il
)

o | [ XY es 30 38 Yo [Ty

Union Carbide trial exhibit UC-148: B. L. Ingalls, Informal Report on the Cowles Dissolver for Dispersing Resin-Grad... Published by AsbestosClaims.Law
ACL Doc 15419 - Page 7 of 9 asbestosclaims.law/library/15419/7


https://asbestosclaims.law/library/15419/7

? - -
" N
e -' - - N
. : -
4
3
2
1Qose
9
8
? o IR
6
\ 5
"’
\YJ '..u -
) W
2 el SRR Sl DOl b -
ma
~ -
- 2
gfu
m:3
g
>
v Q
398
.:_z,.. 1000
-
288 9
<ws -
0:‘,’ 8
g.vu —t—
EE" 7 1.-
E) )
we 5 .
o s
-
__
. .
i i.
e0) K
™ Y -
N :
N = —_
—— -
. - i 4 DU U SIS DU . . | RN
S f ' - . s
< ol szt s O B
1 IS CEEEE ERAIR (RO DUNON (S0 NN NETEE PE SRt e Y I
2 AN B et it T B 2 O I X X N EIR BN

15

Union Carbide trial exhibit UC-148: B. L. Ingalls, Informal Report on the Cowles Dissolver for Dispersing Resin-Grad...

ACL Doc 15419 - Page 8 of 9

es

30

yo . vs

Published by AsbestosClaims.Law
asbestosclaims.law/library/15419/8


https://asbestosclaims.law/library/15419/8

10
9
8
7
(3
[ 3
4
;
3
2
Lz
9
B8
’ 7.
1
\ 6
-
\ 5
i
[\
3
2
M
n-
o
n-=-°
n5§
"2
>
v @
£33
Ze. lOs0
289 9
.
+ 0
" 6
O s
X
¢
(9] 3
d)'
N
™~ s
-
" |
i ,-‘n:i . - .4
it N SR I il
1 i i T il
S

Union Carbide trial exhibit UC-148: B. L. Ingalls, Informal Report on the Cowles Dissolver for Dispersing Resin-Grad...

ACL Doc 15419 - Page 9 of 9

10

3o

| 35' . "ro ' vs

Published by AsbestosClaims.Law
asbhestosclaims.law/library/15419/9


https://asbestosclaims.law/library/15419/9

