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e company-wide testing of exploratory and ccmmer-
cial organic comgounds as potential plasticizers, a well-defined -
screening syscem must be employed. The first phase of thiagopera-—
tion is the preliminary evaluation, to which every compound:iis:
initially subjected. Upon occasion, promising compounds emerge
from this preliminary screening and are then submitted to the Y
second phase known as the intensive evaluation. 1In the intensive A
evaluation stage these compounds are given a more thorough examina- B
tion for properties required in specific applications such as -
plastisols, vinyl foam, electricals, etc. Generally when the
applications are large ones the work is separated into specific
classifications with individual job numbers and appropriations.
However, a large amount of the intensive evaluation is of a general <l
nature and does not fit well into any of the specific application e
categories. This report comprises a compilation of the general
application work completed during 1953 and is included as Part II

on Fi?al Report No. 1311 under Job No. 2-02-750.01-2896-I. (Ref.
No. 1

From time to time, the Sales Derartment has been given this .
application data to furnish them with valuable technical informa- ’
. tion in their customer contacts.

IT. SUMMIARY

Because of the diversifled nature of the contents of this report, _
it is divided conveniently into fou:r main classifications: \

1. Application Work on Primary Plasticizers o
2. Application Work on Secondary Plasticizers (O
3. Evaluation of New Process Plasticizers 3 4
4, Intensive Evaluation of Santicizer 2.3

The work on primary plasticizers ir:iludzs an zvaluation <7 tle
physical properties of a large numbe. - ¢ “h. - . :~ plasticizer:
conprising cne Santicizer SGO series. i $0.2 cases, a specific
member of this series 1s compared directly to its closest competi-

L tz1 lua the trade. Also included in this category 1is the work-§ -
= involved in finding a replacement for DNODP /di(n-octyl, n-decyl)

E 'pnthalate7 which became scarce due to a restricted alcohol supply.
Other studies on primary plasticizers reported herein are: the.
comparison of DIDA to its competlitor Morflex P-20; an 1ntens‘"e

evaluation of, Flexol 176G (dipxopylene 51;30* dibenzoate, -4 %f

- torr for Santicizef 160 i permanence p:oI&i-cies ‘of ‘a numbev D a<- ;:
ticlizers; and a fundamental study of the low terperatu“e characteris—x, .
tics of plasticize ‘ . ; Y NN
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3 _ ¥
7 , po » additional 1nrormation
. Was: obtained ; f_ﬁ comparison of the Aroclors
to competiti
HB"20";E

Applicatio 1nformation pertinent to our plant processes are
also included for the charcoal treatment of DOP at Everett and the
laboratory distillation and topplng of Santicizer 160,

Additional application information on Santicizer 213 and
summary of 1ts properties conplete the final section of this
report.

The original work on floor tile evaluation was lncluded under
this Job number, however, the importance of the work warranted its

separation under a separate job numcer (Ref. 10).. , ‘_?3
il '
III. CONCLUSIONS i

1. Santicizer 603 (DIDP/DBP 30:20) is equivalent to Flexcl
426 (Carbide's butyl octyl phthalate) in all prcperties except
light stability where Flexol 426 is super.or. These two products "
are direct competitors in the trade. -

2. Santicizer 5615 (DLDP/UIDH 3:1) is the only mixed plasticizer
found which compares in plasticizatlon properties to DNODP,
tlowever, this mixture and all DIDP-DIDA ccmbirations have lower
compatidility limits than DNODP. This relative incompatibility
poses a problem in its usage and indicates tnat caution mist be
used during formulation.
k% ©o 8 _
3. A mixture comprising 37.5% DIDP, 12.5% DIOP, 50% DIDA may -
be used as a replacement for Santicizer 601 (ILUDP/DIOP 1:1) in R
applications where S-601 was recommerdei. uner .slng this ibure
most properties are equivalent, howevz2> 2 -5 | zacrifice 4 lca EChand
. . temperature flexibilitv, water resista:i.é and neat stability rust P
: Se expected. : - '
g-" U Ohio-%pex plasticize“ RS- 1313 (p"obale a mixture ol
7 cresyl phosphatetwith a fatty acid ester like butyl oleate) 1
definitely' ‘ess corpatible thaq Santicizer 14%1. Mcreover,
compet:it:iive.m_1.xt:ur‘~ 18 decidedly less *éght statle than 8- 14
This di _ i%g' gefinitely stop “a eacrly competition ev-ﬂ
' £018¥3 in flame rep§ rornulat1ons !

DSW 620978
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6. Flexol 77-G ruses readily, 1ts rate of fusion 1s '
lower than tricresyl phosphate and Santiczizer 160. It does, how-’
ever, fuse more rapidly than DOP or DIDP. The water extraction of
Flexol 77-G is higher than Santicizer 160 but 1t 1s not as sensitive
to soapy water extraction. It is inferior to DIDP in both afore—
mentioned extraction properties. -

7. From kerosene extraction results over a range of tempera-
tures it was shown conclusively that DIDP is inferlior to to DOP in
this respect.

8. 1In the study of secondary plasticizers it was shown that,
although the Aroclors are more compatible and flame retardant than
the competitive chlorinated paraffins, they are nevertheless more
water and soapy water sensitive. They (Aroclors) also suffer, to
some extent, from pooreir volatilit; and vapcr toxdicity.

9. The use of UV /9 (2-hydroxy-i-methoxy benzophenone) with
Santcwhite powder as jroduced the best light stablility yet encoun-
‘ cered in film contairirg appreciatle amounts of HB8-20. Also
capable of impartirg iight resistance t2 H5-20 are mixtures of
JV =6 ard phenyl sal-VJlate witn Sartowhlite powder. T

129. Santicizer 212 (Santicizer 300 distillate) exhibited
Interesting plasticlzation properties as a secondary plasticizer
zut snowed poor coopitibility-statility by the window exposure test.
This product is contingent upon the success of Santicizer 300 which
ras not been encouraging so application effort has been terminated.

Ly EE kR A -

11. The new charcoal purified DOP from cur Everett plant is
completely equivalent to the origiral DOP procduction in plasticiza-
tior properties.

12. The distiilatlon of santicizer 10U produces no apparent
eflfect upon its plasticlzing properties.

i

: 13, Topped (most volatile fraction remcved) Santicize“ 160 has
3 . ar. improved volatil‘tj from film as well as per 3e. 4

14, Santicizer 212, a tlend of the exceptionally compatiole - .
s ester Santicizer 160, and 2 less compatlble ma ,*iql,ialkyl bcnzeze,té gg f@
*g Y Hsg a primaf§ plasts cizer 'for polys i“}i cr.orzde. Sinde’ 1ts  fntro. -

cduction to’ the trade in 1956, 1t raz beer recelved with 1nterest.
iIts abilit itO; 1npart surfgce 'sliz” toc coated fabric,
: bgerj pespongible. .
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is new test involves a higher
aging period than the standard A. S T.M.

1. To continue the intensive evaluation of potential explora-
tory plasticlzers as well as competitive products.

2. To continue the study of secondary plasticizers.

3. To construct and compare modulus of elasticity vs.
temperature curves of Monsanto and competitive plasticizers.

4. To study dodecyl benzene in admixture with other primary
plasticizers such as DOP, DIDP and Santicizer 141,

V. PATENT STATUS

No dilsclosures have been submitted to the Patent Department
25 a result of this work.

1. REFERENCES

1. L. R. Wangler, Application Worcl: o Present Plasti:izers,
Special Applicatlion Report No. 1, A Study of Santicizer

213 in Polyvinyl Chloride. Repcrt Ilo. 1§25 under Job No.
2-52—?55.0i-2396-1, February 22, 1956,

2. J. A. Cannon, Application Work or Present Plasticizers.
Under}Job No. 2-02-750.01-2616 (¢to ve 1ssued).

5. P. R. Graham, Plasticizer Test liethod Development, Part I;
A Study of the Clasn-Berg Torsion Tect Report Mo. 1311
under Job No. 2-02-75C.CL-30%4-1, ST Fa i 7. 1955,

-7 g

%Y. R. M. Parks, Screening Test on [rjanto and Ponpetiuive
Plasticizers-195L; The Intelsive valuation of Secondary
Plasticizers,: Indluding the Aroclors. Final HReport No.
1281 under Job No. 2-02-750.01-2721-1, May 16, 1955.

5. P. R. Graham,gSuecial Plasticizer Agplication. Report i 1,
Evaluation off HB-20 as a substitute for HB-HO.‘ Report . o
s Mo 779 undery Jop {Nox 1IT-2505, Sc. it en 'afg 953.~ U SR
: e i e S )
S . .

STLCOPCB4095008



“unaersJob o.o =20 U= ’A u Y -,i‘ J 4 ]

&

P. R. Graham, Final Report on the Evaluation of Stabilizeers

for Pol%!%%xl oride, Report No. 4 under Job No.
“Ve—| eUd= ’ y %+, 1956 .
8. L. R. Wangler, Screening Tests on Monsanto and Competitive
Plasticizers-Speclal Application Re ort No. 1 Evaguafion
[} antlclzer s ate as a Secondar asticizer
or Polyvin Chloride. Repor O. 2 under Job HNo.
2-02-750.01-289%

0.01-2894-T,  October 17, 1955,

9. A. Y. Coran, Special Appiication Report No. 2 on Plasticizer
Sales Development Research. Report No. 0 under Job No.
2-02-750.01 89 mb

.01-2892, November 21, 1955,

10. Pinal Report under Job No., 2-02-750.01-3083, to be written.

VII. TEST METHODS

‘The test procedures enployed ir thls study are contained in
"Standard Test Methods of the Plasticizer Application Laboratory".

. They are in mcst cases adopted Irom standard A.S.T.M. procedure. T
‘e VIII. DETAILS

#. Applization of Primary Plasticizers

- 1. Preliminary Evaluation of the Santicizer €00 Series
- (Ref. 9)

P
The members of the Santicizer €00 serles are identi-
i fied as follows:
f; Santicizer lio.
ceon ™MCDP Do 50150
602 DIOP, DIDP 50:50
gO} DIDP, DBP 80:20
s ob DnODP, 141 67:33; 5 n
2605 DOP, 141 @7:33 Discontinued
206 DIDP, 160 07 :33 TR
07 b . DOP, DOAi . 75:25 ¢ 0 i i F 0k
t4g08 * s-63-7 160 j

DIDP, DOA, .°-
DIDP, 1 DBP, DI
',.,..J DA ) 6P &

- A
Lory

STLCOPCB4095009



& noteﬁ that Santicizers 607, 6
are quite flexibilizing., Santicizer 606 is inefficient and hence
its formulations would requlire less resin to produce a composition
cf a certain hardness. Santiclzer 614 has good permanence with
respect to volatility. -Santicizer 611 and especially Santicizer
615 exhibit superior resistance to kerosene extraction. In water
sensitivity, most of these plasticizers are comparable. Santi-
cizers 607, 512 and 614 exhibited preliminary indications of
yielding formmulations of good heat stability.

2. Comparison of Santicizer 603 to Flexol 426

Formulations containing Flexol 426 and those containing
Santicizer 603 at concentrations of plasticizer of 20%, 30%, u40%
and 50% were prepared.

At all concentrations, Flexol 426 showed a slightly
better flexibilizing effect. There was little or no differerce
between the volatilitles. From the Shore hardness results, 1t can
be noted that Flexol 426 1s slightly more efficient as a plasticizer.
At lower concerntrations of plasticizer, the kerosene extractions
do not differ significantly. However, at 40% and 50% plasticizer,
Flexol 426 1is somewhat superior in this respect. There 1s very
little difference between these plasticizers in respect to pro-
cessing characteristics and water sensitivity.

In stability to heat, Flexol 426 is superior; however,
the difference is not:as well defined in the case of stabllity to
light. In either case (stability to heat or stability to light),
the differences were more apparent in tvhe puorer stablllzing system
than in the epoxy type system.

-

3. Comparative Evaluation of Sanvislyzar 5

*% 2nd DNODP

In an effortgto achleve an erricient replacement for
LNODP /di-(n-octyl, n-decyl) phtralate/ a series of combinations
£ OIlr (diisodecyl phthalate? and DIDA (diisodecyl adipate) were
extensively tested in_direct comparison with DNODP.
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T D 'G-62 Mark XI Mark XX

b b e
W OO OO FUIN -

Series B:

Opalon _Plasticizer
10 A B €T D g-62 Mark XI HMark XX Bisphenol A

100 64 3
1" 64 [
64

64

64
o4

VU= HEU

. 64 :
' 64
64 (+ 3 PHR POS-C; O.

1
2
?
6
7
8
9

OCOO0OO0COOOOO0O

Plasticizer A
Plasticlizer B
Plasticizer C
Piasticizer D

DNODP ,

25% DIDP; 15% iiin:

50% DIDP; SIf .2~ _
T5% VIDP; 25%. UIDA \Santicizer 515)

[ T}

a. Compatibility Test Results

: . . As predicted the most serilous drazwback to the use
:  of DIDA/DIDP combinations in place of, INODP is the iimited ~ompati-
§ roifiigy: qut eftabdecyl! esters. Loap »,onﬁatibilit3 tests, swindow § §
v AXxposures, compatibility in Ho0 at 50°C.i wolizhel plate and -
Fadeometer _lity lists collect*voiv show the DIDA/DID' :
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ompatit t ‘was found that-compatibility
is most aeriously;impaire _en qpe ead-type stabilization ‘system
is used or if BispHenol Aflsia g&h The combination of 75% -DIDP-
25% DIDA (Santicizer 615) was,sh 0 be the most compatible of
the series. Compatibility decreased proportionally with the in-
creasing concentration of DIDA. % -

b. Fadeometer—Light?Stability

As in the previous study, DIDP/DIDA mixtures are
less stable to light than DNODP. The best staLility was obtained
from the Santicizer 615 mixture. Poorer stability and more pro-
nounced tack formation were evident in the mixtures containing
the high concentrations of DIDA. Bisphenol A is detrimental to
the light stability of Santicizer 615.

Fadeometer Exposure Results

No. (800 Hours Exposure) No. (300 Hrs. Exposure)
1-A No change 1-B No change o]
oo 2-A Spotted 2~-3 Sl. tackiness 3
: 3-A Svotted, sl. exud. 3-B Sl. spotting, exud. . 4
b-a Exuded 4-B Noticeable exud. g
5-17 Spotted, serious exud. 5-B S1l. exudation -
6-A Very spotted 6-B loticeable exud. .
~A S1. spotting 7-B Sl. tacky g
-A S1l. exudation 8-B S1l. tacky g
- Exuded 9-B Spotted, serious exud. %
10-A S1l. exudation = ] y
11-a Very spotted = 4. § g S
12-4A Sl. spctted - -
13-4 Very sl. exud. E
. Co. PlasticizingﬁProperties
The evaluation of the Tovziz Louzerties (voia-
c;lity,' T¢°C., etc.) of S-ol5§ fand {DNODF- wiil ce found:on Chzrts

f;h_ ) II, TII and IV 1n the Appendix.

4., The Replacement of Saéiicizer 501 with a DIDP/DIDA/DIOP
Mixture . 7
T

iR Evf ﬁgeciuse iof?tbé %ﬁf&&ii&g su;gplly Yof! di(r.—ogtgrl
phthalate (DNODP),_which is one of; the AQMponPnts of Santfbizor 001
it was necess JFo £ind 2 l@ 25, Santicizer 6‘1 §Eng

; respectsy lakn i’_';-? ' : ! '

Bmad - "
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report)iat plasticizer concentrations of 20%, 30%, 40% and 50%
T pared. , : :

&

;7 At all concentrations, the new mixture was not quite
as flexibilizing as S-601. Shore hardness showed no significant
difference with respect to plasticizer efficiency. There was little
. . or no difference noted in volatility at any of the concentrations
.- tested. There was no difference in the kerosene extractions at
- most concentrations. The new mixture yielded formulations slightly
nmore sensitive to water. However, 1t is donbtful that these
differences are significant since the variations with respect to
this property were slight at any glven concentration of plasticizer.

Santicizer 601 was superior in stability to heat in
both the lead and the "epoxy-cadmium“ stabilizer systems. There
1as been little or no difference noted in respect to light stability
in the lead systen. After 600 hours in the fadeomete; no difference
in light stability was noted in the “epoxy-cadmium" system. leither
5 of these plasticlzers showed satisfactory stability to light in
: the lead systems. -

For mcre specific details see Charts V, VI and VII -
O in the Appendix.
. 5. Volatility of Butyl Decyl Phthalate vs. Cormpetitive
: Products

An extenslve series of volatility tests were run on
several laboratory prepared BDP. (butyl decyl phthalate) samples
in comparison with Flexol 426 and a number of other competitive
materials. The results of this investigation follow:

Volatile Loss*, %

Material Run No. 1 Run No. 2

BDP (comp.~-65820 & 65825 1.7 10.6 _
S . BOP (A-65831 ik 11.9
L - ¢ ! BDP (A-65836 1C.9 10.7 o
i} BDP ( A-65837 ' 11.6 12.2 j
S ' . BDP (A-T70253, distilled) 11.0 12.9
T : Flexol 426 3 9.9 11.4

fPX 114 ) .. 14.0
 Elantexjic-P R 1659y F P 20,47 ¢
ty1l 1sodecyl thhalate(BIDP\ : : 16.2

Santicizer 60} Ca o 2.2 ﬂ.'ifA13.7:=
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Comparisoh of ‘Santicizer 141 to Ohio-Apex RS-1313 - °

The bulk 8f the work on'this project is reported in tne
final report under Job No. 2-02-750.01-2616 iRer. 2). However,
additional work included in the scope of this report has shown
RS-1313 to be decidedly inferior to S-141 from the standpoint of
compatibility. After:six.weeks behind glass, RS-1313 developed
serious incompatibility. It was also shown to be inferior to

S-141 in light resistance.

7. Comparison of DIDA to Mcrton Withers' Morflex P-20

Morton Withers, in offering Morflex P-20 (unidentified)
as a replacement for DIDA, have produced a product which is equiva-
lent to Monsanto DIDA in all properties except low temperature
flexibility, where 1t possesses a slight advantage over DIDA.

Yo% P-20 40% DICA 33-1/3% P-20 33-1/3% DIDA

Tp®C. -69.0  -E5.3 -53.1 R
“clatility,¥ Flast.
Lost 4.5 G.7
Shore Hardness ’ 73 T
li,0 Extraction, %
Plast. Lost 0.07 2.07
1,0 adserption 0.64 J3.55
Kerosene Extractlon,
% Plast. Lost 76.7 75.5

8. Intensive Evaluation of Flexol 77-G

Because of increased competition frcm Carbide and
Carbon's plasticizer 77-G (dilpropylene glycol dibenzoate) addi-
tisnal Iinformation has been obtaired on its performance. From the
Ztzndpelint of picaegsing, Flexol 77-G fuses readily; its rate of
fusion Leing somewhat lower than tricresyl phosphate and Santicizer
160. It does, nowever, fuse more readily than either DOP o DIDP.

The water extraction of riexol 77-G %is higher than
Janticlizer 160 but 1t 1s not as sensiitive to soapy water extraction.
It 1s inferlor to DIDP in both environments. :

t

S

s fotboEE]
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. The- following are;the.
results of 40 mil’ samples of Flex
160, DIDP and Santicizer 606: *

Flexol T7-G  S-160  DIDP  S-606

Water Extraction, a % ’ :
% Plasticizer Lost 0.39 0.24% 0.02 0.09
xtraction by 1% Ivory Flakes,
% Plasticizer Lost 2.46 4,37 0.19 3.03 7
9. A Study of the Kerosene Extraction of DOP and DIDP Ti
Formulations

A comparlson of kerosene extraction properties of
DCP and DIDA at various temperatures and concentrations was under-
taken in order to clarify tiie kerosene sensitivity of these two
vlasticizers. See Chzrt lo. IV. :

Results: 5°C. 23°C, 4oec. 50°C.
() 53-1/3% DOP 1. 15,55 19.3% 20.5%
33-1/3% DIDP 7C.6 , 72.6 24,4 29,4
405 DOP 60.6 76.2 41.1 34,4
+C* DIDP 3.7 75.7 63.5 4y 4

NOTE: Go-four lmmersion t_ne

10. Ixtended Volatility. Tests for€both Monomeric and
Polymeric Plasticlzers

. In order to distinguish more clearly the differences
. n volatility of monomeric and polymeric plasticizers, a more
. stringent aotirateﬂ carben volatility test was designed; 33-1/3%
A -~rmulations d1~*soae»,1 phtnaiate, DOP, tricresyl phosphate,
raks. racrapl .z G- 50 and Santicizer 320 wereﬁtested.

Most cf the usual conditlons for. the carbon volatility
Lest were fulfilled, except the term of heat aging was extended to

% days and 6 days and a higher temperature wasg used. 3

fe Frid opeid ke

prtd gj‘éti}as,1c:§;jkerr,os§ i !? I Q

§
{ Plastfcizep 5 1-;#“ Te E H? C. - o-Tay Test,8(C.. . K’Daf Test, 103°C
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"7 11. Low Temperature Properties of Plasticizers

Much of the work involved 1n this study will be found
in Final Report No. 1313 under Job No. 2-02-750.01-3044-1 (Ref. 3).

Since the appearance of the above report work was
started on the new Tinius Olsen torsion tester. This instrument
has been found to give accurate and reproducible results for the
stiffness of plasticized PVC over a wide temperature range.

" The following results were obtained for Ty and T, of
DOP {50 phr) using the new Tinius Olsen tester.

T¢ (Temp. at which Modulus of Elastlcity
is 104 psi) -« 6°C.

Tr (Temp. at which Modulus of Elasticity
1.35 x 105 psi) ~-2u°C.

These results are ldentical to thcse published by Carbide ani Czirton
Chemicals Corporation.

B. aApplication of Secondaryr Plasticlzers ®

1. Intensive Compariscr of sfroclors to Competitive
Chlorinated Parafiirs

This study is a continuation of the work previousl;
reported in Final Report Ho. 1281 under Job No. 2-02-750.01-2821-1,
May 1€, 1955 (Ref. :f 4).

Mor:santo's participatior. i the secondary plasticizer
market could be improved if a niche for the Aroclors (chlorirnated
3 "i-=enyls) could be found. Arn intensive study of the Aroclors
] vs. the chlorinaved paraffins, their natural competitors, was
~nherefore undertaken. Recent tests indicate that the iroclors
were more Tlama pretardant and rore extractable by soapy water
than the chlorinated paraffins. ZIZxcractlion studies 1 z2iiaall
soiution indicate that there was a reaction between the IaOH a:d
the c“lorinated secondaries ratiner than an extr=ction.

§l it f Sqaggjga g extraction reqults,qhowed iroclors.125% i 4 ¢ . .
e

ol

-
-

200 fa b nt' to Chlorowax 70 and Ps.arlex EN-1
(a_kylated naphthale es), howe‘er, all of the Ar clors were
OIS hd, bt el -loaina ec paraff IS% k. . .
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Plasticizers %‘Sbapy water Extraction* Flame-Out Time

Aroclor 1232 1:5 DOP 4 6f 31 sec.
Aroclor 1242 (1:5 DOP ¥.,0 41 sec.
Aroclor 1248 (1:5 DOP 3.7 34 sec.
Aroclor 1254 (1:5 DoOP 3.6 8 sec.
Aroclor 1260 ({(1:5 DOP 3.5 48 sec.
Clorafin 40 1:5 DoOP 1.7 60 sec,
Clorafin 40V (1:5 DOP 1.6 67 sec.
Clorafin 42 1:5 DOP 1.7 66 sec,
Clorafin 425 (1:5 DOP 2.0 40 sec.
Chlorowax 40 (1:5 DOP 2.5 60 sec.
Chlorowax 70 1:5 DOP 3.5 51 sec.
Halowax 4004 1:5 DopP 1.6 7 sec,
Paraflex BN-1 (1:5 DOP 3.6 75 sec.

: * 4 plasticizer lest in 1% Ivory soap solution.

Flarmability tests tc determine flame-out times
(General Cable Test) indicated that the Arcclcers were more flame-

. retardant than the other secondariec tested except Clorafin 423, o
Chlorowax 70 and Panaflex BN-1 burned until they wers completely
charred.

Extractior tests 1ir 33% alkall solution gave results
tihat varied from 0.21 g. lost to £.21 g. gaired, indicating that
rather than extraction a chemical “eaction of the secondary with
NaOH occurred %

- . 2. Light Stablility of HB-20

Several stabilizatlon systems corprising ultraviolet
Absorber No. 9, Santowhite Powcder mixtures, phenyl salicylate and

/ "V 7. 9 alone hnve produced the becst light stability yet encoun-
4

Lered In Zilm sonvaliring appreciable amounts of HB-20, . See Cha:s
VIII in thet appendi:.

iFor further information on the light stabllity of IB-20,
see the following reports. i

 {Final edc gadér Job 1o 117-2595" (Ref ")5# e ¥ - th
Winal Repor ~urder Job He. 117-261€ (Ref. ¥ 6) :
, ki ar; Job Ho 02~ 750 Ol 2fwo ' ;

DSW 620988
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3. Evaluation of Santicizer 212

A Special Report has been %ritten concerning the per- -
: formance of the Santicizer 300 distillate as a secondary-type plas-
tlcizer for PVC. This is Final Report No. 1312 under Job No.
' 2-02-750.01-2894-1 (Ref. # B). g
The continued intensive evaluation or Santicizer 212
(uarticizer 300 topped distillate) indicates 1t is more sensitive
. to soapy water than is DOP. PFrom tensile strength, elongation,
nd modulus determinations, it was showum that S-212 is very similar
to DOP. tabilization of S-212 has not been too successful to
date. The usual stabilization systems have only prolonged com-
n?**b*‘**“ from 50% to 100% and poox compatibility stability is
ident with two of the four stabliizer systems used.

Santicizer 212 3Scapy HpO Zxtraction Results

(1% Ivory Scap Solrn., $5 hrs. at 50°C.)

Loss
DOP 3.4%
S-212 (1 1 DOP) 5.8
3-212 {1:2 D7) 5.4

Piysical Prcperties ¢l 3-212 Formmulations

Tensile Strength (psi) Modulus(100%) Elongation(%)
PR N

DOP 2552 T 1376 391
3-212 (1:1 DOP 2532 1296 435
| 3-212 (1:2 DOP) . 2540 1324 415
! 3-212 (1:3 DOP 2540 ' 1308 394

Zfifc:is Lo stalvliilze Sar*1c¢ze‘ 212 to light have not _been toc
suzcessful at the present time. In outdoor exposur2s the lead §  * 1
rstem started to degrade af,-- C mortha. I~ the window cxposure
.€3t3, e leaa angd Stajci. r syste.x were compatible after six -
rontns; however, the "epoxy cadmium’™ and dibutyl tin dilaurate
sy3tems were incompatjble after five mopths. - The unstabilized

. formulations showed no s;grs of 1rc0ﬂpa l¢t¥ for three t?§§
: ?5 i f gmo.t ot gg &?‘ § oy e

i,
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Evaluatiloi: of New Process: Plasticizers

l. New Process DOP from Everett Plant

A sample of plant process DOP (di 2- ethylhexyl
phthalate) from new Everett production was screened and found to
be completely equivalent to present production DOP. Heat and
light tests emphasized this same equivalence,

Te°C. Volatility Kerosene Extraction

4.3%
9.3

DOP (Everett Composite) -38.3 4.6% 5
DOP (Standard) -38.2 4.6 L

2. New Process Santicizer 160

a. Distilled S-160

I: an effort to determine the effects of distilla-
tlon upon the plasticizing properties of Santicizer 1A0, a com-
parative evaluatlon of S-160 was accomplished. Screening results

were very closely paralleled, showing no deviations whatever, -
‘rcluding volatility and soapy water extraction. See Chart IX in
tite Appendix.

b. Topped 3-1560

Topped (most volatile fraction removed) Santicizer
130 s improved in volatility both per se and in PVC at a 400
concentration. These results are found in Chart {IT%in’the®
Arpendix.

D, Intensive Evaluation of Santicizer 213

Ine early wori o0 Sanvitlzer 213 (S-160/DDB, 3:1) is con-

valne in Final Report No. 1425 unde:r Job No. 2-02- 750 01-2805-1
(Ref. # 9). However, at the exponse of somesrepitition a summary
£ the worr pressnted up to the end of 1955 is included here.
nticizer 213 was screened preliminarily at 20% 30%, 40%
and 50% concentrations in a direct comparison with Elastex 50 3
&Barrptt's butyl . oyclohexylsphthalate), !p ' { rent“‘
stmilar plasticizy ing characteristics. rgi g ar +" ae ev dent
ir. mast or the screening tests._ It is, howevei, imoye yater sens*
iy tha) . ‘ 3
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s e ¢ Both ‘heat and light stability tests indicate S 213:to be
slightly inferior in comparison to 50-B. This inferiority was
more pronounced “in the heat tests than in the light tests.

S-213 was shown to have a compatibility rating definitely
superlor to that of 50-B, which 1s an accepted primary plasticizer.
Two weeks in the Loop Compatlibility test gave very slight indica-
tions of incompatibility, with the signs of exudation being more
pronounced in the case of 50-B. Uastabilized S-213 exposed tc
sunlight behind glass 1s still compatible after 3 months. ELlastex
50-B developed slight tackiness after one week. :

Plastisol evaluations of S-213 in an unstabilized formla-
tion indicate this to be 1ts most promising field. At 80 PHR, it
shows excellent viscosity-stability after one month at room
temperature, Its stability 1s simllar to DOP at 40°C., in that
it gels after 7 days. Fast gellation was evident at 50°C. -~ it
gelled within one day.

RN

Santicizer 213 was tested i:. dry blending and extrusion -
_ &s 50 PHR forrmlations. Faster fusicn than S-160 or DOP was evi-
¥ denced by snhorter drying time and decreased extrusion rate.
Substitution of S-213 for one fourti: ¢f the DOP in one form:lation
r.ad the effect of 1increasing tiie dr-ing and fusion rates. This
formulation was also characterized ©ty the "slip" quality of S$-213.
Thils increase in fusiitility and curface "slip" were noted when
3-213 was fleld tested at Sinclu*r and Rush, Inc.

R

H

On the basis of tests at Weymouth Art Leather Co., the
performance of Santiclzer 213 was essentially equivalent to that
of DOP with the exception of volatility which i3 noticeably poorer
than that of the control.

. The phenomenon of surface "slip" previously noted in the
ay ge of Santicizer 213 in dip moldirg formulations is also evident
2 n cloth coatings prepared from this plasticizer. This property
was considered desirable by Weymouih because, it ‘he pregent tinme,
addivicral top coats are applied to surfaces havingz high "drag" to
faciiitate slipping.

- Also worthy of comment was the decided;superiority of
a—°l}rfrom the tandpoint of viscosity. Tests) at Weymouth showr P
52217 dol1 1ast 1881k to' Be about hairtds Fssdhis fas Idisper RS
sions confalning DOP. It#is conceivatle that the use: of this ¥
,nateria migh -iminis,

e
A=,

S
-

DSW 620991
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B 2
, 00 100 160

- 60 --- ——-
S-213 -—— 60 30
DIDP - - 30

, . Ferro 1203X 2 2 2
Apco Thinner 5 5 5
Rex Orange (Imperial

Pigment) 20 20 20

Results

1 2 3
Flexibility* (Clark) mm 46 49 55
Abrasion Reslstance No difference between samples
Thickness, mils 18 17 21
Spevi Test, 1 hr. m.T. N.T. N.T.%*

- , * The lower the value, the higher the flexibility
' ** N.T. = No tack

APPENDIX - I

Hotebook Pages

53744 64605 64647 68869 71289

, 58975 o4606 64548 68870 72264
- . N 58976 64607 64649 . 68871 72265
SN ;- ¢ ¢ 59918 64613 * 64650 71251 72266
2 59922 64622 66753 71252 72267
o v 59526 64627 66754 71270 72263
S < 59927 64628 66755 71271 72269
. 59930 64629 66757 71272 72270
. yor 55945 24050 6676 71273 74908
a3 SoohT Ghohl 66753 71274 74000

i & . . 5995¢G oley”: 66752 71275 74911

64603 8hEhs 66800 71270 74912

: - 64604 - 64645 63867 71277 T4G13

_; A

. > P. R. Crahan
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CHART

PROPERTIES OF PLASTICIZERS

: Water
Hardneas Absorption
3> [«

> — . ~ S

P ] O — — o

- o> (e} -~

r—~ > Peo E'

~i Q ho | (o]

FS) | 9 £. — ]

a (o] [ o] L

° % b 2 < Kerosene

> m < w W Extrt'r.
20% S-F1% 2.4 100 100 0.0} ¢.20 S1. Inc.
204 DnODP 2.8 100 aQ .20 0.2% |S1. Ire.
309 I-F1R 2.7 ak R .01 0.21% 0.5
0% DnODP 2.9 e a7 .02 0.37 22.2
hog s-F1=a 2.1 78 70 .02 Q.82 77.7
Y0« p-oODP 2.2 T2 73 10.01 0.4%0 £3.0
£0% S-f1%5 2.5 £S5 ey 0.04 0.61 85.0
50% DnODP 2.9 61 ) 0.0} 0.53 77.6
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1
'
2

' COMPARISON OF THE PROPERTIES OF STANDARD SANTICIZER

g : 160 “AND DISTILLED S-1GO :

Distllled S-160 Std. 5-1.0

Milling Results

Fuming Mod. - lLeav Mod. - Licavy

Odor Mod . Mod. '

Color V. 1o, _ecllow V.oolo, Jcellow
ilolded Shieet ’ -

Transasen.oy Cle:.. Clea:

Jddor 51t e S1l.:ht

Color Lt. clley Lt. yellow

TeC. -25°C. -25.L°%C.

Volatility, .- P?L.st. Lost 10,000 ST

llardness
- £ ¥Before Vol. R h :
After Vol. 0 o2
Heat Jtabillicy
:Color Yellow Yellow
Ratini- Good Juod

Ho0 Extractlcon, 0 50l. Matl. .2 2.075
ilp0 Absorption o 0.55;° S5
Kerosene Ext.iction ' § # 3.5 330
Soapy .0 Ixt:iectlon 7.0 : I O

1
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