f"_“f ODERATE 1nlrcascs Were once again reg-
L\J'4 istered in total plant production of plas-
ticizers during 1963. The gain over 1962 was 6.3

pereent. Since 1959, production of all plasticizers

has increaséd 54% over-all. Every indication
leads to the assumption that these increases will
carry through in 1964. Total production (based
on U. S. Tarill Commission figures) for the years
1959 through 1963 were as follows:

Year Production
1000 1h.
OS50 e e 538,834
1960 . i e 602,135
1961 i e 629,715
1962 e 780,94
1963 L. e 829,927

Taal sales for 1962 were 665.9 million 1b.,
valued at $168 million. In 1963, sales were 744.7
miilion 1b., valued at $167 million, as reported
by the U. S. Tarift Commission. Thus, the volume
of plasticizers sold increased about 12%, but
dolfar sales deteriorated and registered a 1%
decline. Apparently, onc has to run very fast in
the wonderland of plasticizers just to stay in place.
With minor cxceptions, this reduction can be at-
tributed to a decrease in the selling prices of both
cyelic and acyclic plasticizers. The pricing attri-
tion in the plasticizer markets is of utmost con-
cern, because it is becoming more difficult to
carry out rescarch programs with little, if any,
return on current products.

Over the past five years, plasticizer production

- *Aonsanto Co., St T.ouis, Mo.

".‘j} J. W. Eihaus

has very closely paralleled vinyl resin production.
From 1959 to 1963, plasticizer production in-
creased 549 compared with a 56%¢ increase for
vinyl resin. However, it is important to point out
that in 1963 plasticizer produciion increased only

. . v By .
© 6.3%, while vigy! resin moved ahead 16.2 per-
cent (see graphs on p. 122

). One explanution is
the growing importance of rigid vinyl materials
which require little or no plasticizers. Although in
future ycars rigid vinyls will probably increase at
a faster rate than plasticized vinyls, plasticizer
consumption will still be primarily dependent
upon vinyl resin growth.

In the discussion which follows, plasticizers
will be covered by chemical composition, since
the Tariff Commission figures do not break them
down by end use. It is impossible to tell just how
much went into applications like jet lubricants or
gasoline additives.

Cyclic plasticizers

Total cyclic plasticizer production increased 8.9%,
from 571 million b, in 1962 to 622 million 1b.
in 1963. Sales valuc decrcased 6.8%, however,
from $104 million in 1962 to $103 million in
1963. Cyclic plasticizers represent 75% of the
total U. S. plasticizer output.

Phthalates: Phthalic anhydride csters remain the
largest group of plasticizers in total pounds pro-
duced and sold. They account for 63% of the
total plasticizers produced and 46% of their
dollar sales.

Di-2-ethyl hexyl phthalate production incrcased
very slightly, showing only a 2% gain. Poundage
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Production o
Unit value® .
1000 1b. 1663 1962 ;
1959 1920 1961 1962 1963 ¢/lb. ¢/lb. :
TG 835,834 €C2,i133 629,715 750,843 529,927 22 25
T Zcacia esters.toici 50,327 54,825 46,992 53,585 52,025  —  —
resyl phosphate¢ 31,375 32,485 24,637 27,451 30,713 29 31 :
S risheny: phosbhate 3,427 9,466 9,395 10,435 10,034 35 36 :
10,525 12,874 12,956 15,700 11,278 27 25
306,415 344,74 376,511 469,956 521,943 16 i9.
— 4,752 4,723 3,011 — - 18
- 13,190 15,897 17,833 17,803 15 18
— — —_ — 557 32 —
. 15,130 18,946 15,178 15,486 18,183 21 25
oyl phithelate - 4,364 3,431 - — — —
ciohexy! phthalate 6,683 5,777 5,557 6,369 6,543 38 40
hyl phthzlate 16,128 16,767 17,332 16,142 14,602 19 21
hihalate — — — 1,533 595 20 - 21
. E 28,777 35,538 48,345 62,680 66,914 15 16
2,991 3,855 — 3,827 6,946 __ _— _
3,318 3,386 4,121 4,582 3,843 21 23
_ —_— 582 2,747 4,393 7,643 21 2
Cic ~ies, teia! 152,702 170,220 181,505 234,888 273,829 15 18
oy cnyl) phthalate 106,575 123,396 138,330 171,037 175,393 15 18
T G and mixed octy!
tes 46,127 465,824 43,176 63,851 100,421 15 20
Lol gy nhlaaltes, teial 20,456 16,343 16,537 17,475 17,823 18 21 ‘
3 1 n-decyl phihziate 10,291 10,067 12,752 15,41 17,114 18 21 :
.o+ . Jiiso-gecyl phthalate 4,727 6,276 4,235 2,060 709 16 19 :
Al ouner 5,448 T — .- — = -
Al cther phthalic : N
annydride esters 60,220 51,021 60,527 81,6592 84,562 19 23 i
i sic aci¢ esters — — ’ — — 882 44 - i
T ;
46,372 45,178 50,078 #47,381 46,837 30 33 !
) s el 14,035 22,135 25742 23,575 23,255 23 30
Gipate 2,989 3,167 5,514 4,851 7,920 30 32 !
snexyl) adipate 1,850 3,040 8,478 5,413 6,032, 26 29 . ;
2 e 1,770 4,983 5,042 8,078 8,226 29 29 :
- — 520 — 461 33 — :
scid polyesters 3,068 £,794 — — — — —
e 3,561 4,233 4,565 4,205 3,957 27 30
xy) ethyl)adipate -— — — — 453 43 —
797 1,919 1,623 1,023 1,156 24 )
Joaaic scid esters, etal 8,078 7,285 7.335 13,080 16,254 30 34
Cormpicx lincar polyesters and
.eri¢ plasticizers — — 16,474 33,731 35,740 42 42
Lors, tetel —_ - 15,28 © 53,653 58,752 29 32
cd soya cils —_ — — 37,725 39,965 29 32
— — — 14,611 15,915 28 31
- — — 1,662 2,872 43 36
oty - - 5,519 5,372 7,395 — - T 25
cricinglzate : 430 298 367 175 237 39 .38
; 7,309 6,219 8,929 6,673 8,003 — 27
2,101 1,822 1,827 2,022 2,999 20 26
- - — 1,618 3,480 20 20
943 664 1,287 — 1,073 18 —
— - - 513 451 20 21
4,260 3,733 5,825 1,920 — - 36
~oimitic wcid esiers 2,904 — — e — — — —_
Faosshoric acid esters 8,231 9,481 10,623 - .16,839 12,068 40 40
‘Toincic acid esters, (chal 9,559 13,721 11,500 12,944 11,856 — 56 g
Dibuly sebacate 3,993 3,596 3,499 3,847 4,276 63 64 ,‘E
Di{Z-ethylnexyl) sebacate — 9,178 7,434 8,864 7,580 57 53 0
All gther 5,976 1,007 567 233 - — 82 g
id esiirs, towe! 14,792 12,508 7,366 6,371 6,014 24 25 %
tearate 4,118 3,501 3,150 3,003 2,731 24 25 a
10,674 8,787 4,216 3,368 3,883 24 24 ’
Triethylene glycol di{caprylate- ) . ) R
aprate) . 2,688 2,009 2,223 2,601 2,022, 32 - 33
All other acyclic plasticizers® 67,284 78,365 44,306 33,138 28,439 36 37
2—Does not include cata for clearly defined extenders or secondary plasticizers. 1963 production totals are preliminary. b—Calcufated from i
rounced figures. c—Incluces material produced for use as motor-fuel additive. d—Includes data for toluenesulfonamides, tetrahydrofurfury! J
oleate, and other.cyclic plasticizers. e—Includes data for.citric and acetvlcitric. palmitic.-oleic. ricinolaic ceharir:and tartaric arid actareand - w... . cad
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Preemd e e o] £ o ¢loizarsg?
uclion aac sales of plasticizers sold increased 17%, but dollar sales decreased

509 - | 5 pereent. Diisooctyl phthalate and the mixed ociyl
‘ phthalates came through with a major 57% guin
in production and a 219 increase in dollar sales.
. : This increase reflects the greater acceptlance of
o : : the isooctyl material during the past year.
: Diisodecyl phthalate registered a 6.7% increase
' in production from 63 million Ib. to 67 million
Ib., but it registered a 1% decrease in poundage
sold and a 6% decrcase in the dollar value of
sales. This probably indicates that more DIDP is
being used in captive operations by wire com-
pound suppliers. Production of its companion
product in clectrical wire compounds, ditridecy]
phihalate, increased 74% from 4.4 million 10 7.0
: : P million 1b., and registered a 46% gain in pound-
I o o Col age sold and 37% in dollur sales. Ditridecyl
' : : ; phthalate continues to gain broader weeeptance in
. ' SN . high-temperature wire and cable compounds.
o - S The “all other™ category increased slighily in
Rl L T 1l o S production (3.5%) and more so in pounduze sikes
: i (21%). In terms of dollar value of sales, i'nis
group just about hekd its own, showing ait ia-
creasc of 0.1 percent.
63 All other phthalates reported by the Turd
Cormmission showed minor fiuctuation with the
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a<Spurce: U.S. Tariff Comm. 1963 figures are preliminary.

Tl exception of dlht:\yl phthalate. DHP production
’ fell 61% and dmppcd 35% in salcs.
Pliosshates: Phosphate esters nprucnl the sce-

rogroun m “-\‘4!\‘\

ond

aoaoana 4-.\\‘,1: RSN
. ; counnied for 8% ol the wtal plnsticier produced
y and 16% of total sales. It is interesting 10 note
Al vinyt 7 that, for the past two years, the cyclic phosphates
i - — have increased in all categories. while the acyclic
i : _ phosphates have declined.
Phosphoric acid esters showed across-the-board
1500 : : decrecases in production, sales, and dollar value.
: ’ Production of both cyelic and acyelic decreased
9%¢; cvelic dropped 3% and acycelic 29 pereent.
. . Sales dccreased 5 percent. Total dollar value of
Joimm i T o sales decreased 7 percent.
' Tricresyl phosphate continues to hold the lead
over all the rest of the phosphate esters with pro-
_ ; - , duction increasing 12% and sales increasing 18§
G0 E : : percent. The dollar value of sales went up 11
C Plasticizer s percent. Cresyl diphenyl phosphate production
' \,;,’5 _ decreased 28 Ppercent. Both sales and dollar value
700 —- : ; e of sales were down also. This undoubtedly is due
’ - : to the fact that cresyl diphenyl has partially lost
A ! ~ its position as a gasoline additive.
500 ‘—-r‘ - A Triphenyl phosphate remained -practically con-
: stant with a 4% decrease in production and a 1%
e - : decrease in sales. There was no change in dollar
58 59 0 61 62 ‘63 Vvalue
a—Source: U.S. Tariff Comm. 1963 figures are preliminary. Major decreases in acyChC phOSphatC esters
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were reported in the new Tariff Commission fig- -

urcs. Trioctyl phosphaic and tributoxy ethyl
phospiate make up the bulk of this category.

Acyciic plasiicizers

Total acyclic plasticizer production decreased 1%
frora 210 million 1b. in 1962 to 208 million Ib.
in 1963. Sales in pounds increcased about 4%
while doliar value of sales remained nearly con-

stant. Acyclic plasticizers consist of the low tem-

perature diesters, permanent plasticizers, epoxy
plasticizers, and somec miscellaneous groupings.
These represent 25% of the total plasticizers
produced.

Aaigates: The largest percentage of low temper-
ature diester procuction belongs to adipic acid
esters with 3% of towal U. S. plasticizers pro-
duced. Adipates in 1963 jumped over 1962 by
20% in production, 7% in sales, and 2% in sales
dollars. The biggest increase was shown for
diisodecyl adipate, which increased from 4.8 mil-
lion Ib. 10 7.8 million Ib., representing a 63%
gain in production. Sales in pounds and dollars
incrcased 25 and 22% respectively. Di (2-ethyl
kexyl) adipate increased 11% in production but
gdeereased 1% in sales dollars. This reflects the
lower selling price of DOA, which has gone down
from a unit value of 18¢ in 1962 to 15¢ in 1963.
The mixed octyl decyl adipates containing both
rormal and iso alcohols increased 2% in produc-
tion and 7 to 8% in sales dollars.

Aczcizies: Among all the low temperature dies-
ters, azelaic acid esters showed the biggest in-
crease over 1952, Production jumped 24%, from
13 miilion to 16 miilion pounds. Sales showed a
gain of 34%; dollar value of sales itself enjoyed
a 22% increase.

Sebacstes: Scbacic acid esters showed a drop
in production in 1963. They went from 13 mil-
lion lb. in 196” to 12 million Ib. in 1963.
Permanent plasticizers  include
hlgh-molecular-weight polyester products as well

as Jower-molecular-weight products which are
lower in cost and permanence than the polymerics.

The reporting by the Tariff Commission on
these plasticizers was changed in 1962, resulting
in a much more rezlistic production figure than
for 1961. The growth from 1962 to 1963 has
- been about the same as that over the past several
years. Production increased 6%, sales volume
grew 13%, and sales value 8 percent.

The current growth rate will most likely con-
tinue as new products are developed with price/
performance characteristics which make them
better suited to replace the less permanent
monomeric plasticizers. Significant (To page 196)

SESEPTEMBER X 06N s siiiodia

s n
Fiastic
- PR
moaca

tions (% of the total
PVC market)

)

ized poiyvinyl chilcride end-use

Application

1960 1961 1962 1963

Wire insulation 16 16 15 15
|
Molding and extrusion 16 17 19 19
Miscellaneous 15 13 15 15 i
Flooring 1 21 21 21 ,
Paper and texiile coatings 7 7 8 10 !
Film and sheeting 27 26 22 20 i
Ppopivifel oo eivy
1958 1963
Phthalaxus 227,000,000~ 522,000,000
Phosphates 49,000,000 64,000,000
"Permanents 30,000,000 52,000,000
* Low temperatiyge diesters 23,000,000 56,000,000
Adipa%
Azelate
Sebacates i
Epoxies 30,000,000 59,000,000
All others 59,000,060 77,000,000
Total 418,000,000 830,000,000
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Piasticizers

(From page 123)

developments have already been
made in permanent plasticizers.
Newer, lower-cost products  are
beginning 10 be used in greater
quantitics. These products gencr-
ally arc ecasier to process and have
faster fusing characteristics. Their
degree of permanence is usually
related to price. The less the per-
mancnce of the plasticizer, the
lower the cost.

The cost/performuance  proper-
ties of these plasticizers, however, ~
have encouraged their growing use
in many applications, particularly
where permanence cannot be ob-
tained with monomeric plasticizers
and where permanence  require-
ments are not sufliciently severe to
require use of the more costly poly-

merics.
Tipoxies: Epoxies muaintained a
7% share of total plasticizer pro-

duction, increasing from 54 million
10 38.8 million Ib. in 1963, This
increase in pro-
increased

represents a 9%
¢ duction.  Sales  volume
10%, but sales value only
again indicating the problem of
price deterioration.
Epoxidized sova oils maintained
) 1heir position as the major epoxy
produced. They represented . 70%
of all cpoxies in 1962 and
clined only slightly to 6896 in 1963,
Their production increased 6%
from 37.7 million in 1962 to 40
million 1Tb. in 1963. Their sales
volume grew 1295 over that same
period, while sales valuce followed
the trend and actually showed only :
a 1% growth.
Epoxy tallates declined 4% in ;
j sales volume and 14% in sales
¢ value. Production was up about ;
9%, however. Foriiulators may be
moving more towards the usc of
low temperature dicsters  along :
with cpoxidized soya oil for heat i
stability instcad of employing the :
cpoxy tallates for this purposc.

1%,

de-

Growith poleniial

The major growth arcas will cer-
tainly come from vinyl applica-
tions even though, as previously
stated, more and more rigid PVC
is expected to be used. Of the
major end uses for polyvinyl chlo-
ride molding and extrusion, {loor
covering- and toatings hold out
prospects for the greatest produc-

DSW 587505
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T : tion anu sales growth over the next !
STEISCE EHEEA several years. :
S IR N o . The table on p. 123 indicates
o T T ’ . ! that certain applications have not
. l ! { grown as rapidly as others. Film :
‘ v . . RGN - and shceting continues 10 maintain
: . : : the top spot as the largest user of |
. N i N PVC, even though its percentage
. L -y of the total has changed. This is i
i P ! truc also of the wire and cable in-
. Xensol Presses are menufactured o dustry, where use continues (o
‘ ia five popular pressure ranges: grow but at a smalier percentage '
| 3% ion, 1% ton, 3 ton, 4 ton, and : than the flooring, paper, and tex-
[ &ion. v tile applications.
Ecuipment is available to meet / Polyvinyl chloride is expected to 7
" any production reguirements from P! grow approximately 7.5 to 8¢ per :
. hand-fed, hand-operateq to full ! : year over the next few years. Of i
. automatic. ¢ this volume. plasticized vinyl appii-
Compressed air-operation, ad- cations should ix?c_rcusc at ]%‘nsl ()f_} '
Jualaulc electric dweli-timer, ther- L/:' \CCV Cf\ per year. The diiference will be in )
: ostatic heat control, and rugged 4 hd‘;STu A *_' '\-" rigid vinyl applications which wili
! construction are 2 few o the fea- and 6 Ton Air-Gperated have a slow growth over the nest :
© tureswhich assure quality marking. Roll Leaf Stamping Press few years, but should then reully
« start to boom.
The growth of flexible vinyl de-
| OLSEN.5RK ROLL LEAF - ﬁﬁ“—*_v """""""" T 77T | pends on sutisfying the consumer's
e T Tt e | need for highly styled products.
F.'r'g'geh";o’l',n]e(’h{}aIllr;"g‘é“qiljzgugg:g R U EOL el e The resilient fooring industry hus :
i high fuster imitation gold znd S s e o :Ur.cudy recognized this desire as
i stiver, and both flat and Enamei | evidenced by the many paterns i
} Pigment calors. o | and designs that are availuble, :
L L - s Expanded vinyl upplications con-

_ inue to show good growth rites. !
| N : . . FHere, too, styling has played an !
e - - important- role. The automobiic :
% e ediTa d b U L_ N industry and furniture manufuc-
to ) ) ) - turcrs will probably increase their
: . use of expanded vinyl for uphol-

, - ; stery. The material is also finding :

f - R : IR 3 good acceptance as a floor cover- !

Lol . e LT T ing material. It has been cstimated

Cwl - ’ that the total domestic market for

; - : o e L expanded vinyl applications is al-

i -\':-",:‘ ST L T . ready in cxcess of 50 million yards

ST LT e e . ' . per o year.

’ T Technological advancements will

: L N be the causc of cven greater uscs

| '._;'::_“_:“_ . _“:‘»_‘:CT;G'\_ U: f_;g of vinyl. New applications being i

{ . developed could possibly be based i

! * Reinforeed Fiberglass Fabrication * Rigid and Fiexible Foum Applications : on such chemicals as reactive plas-

{ = Compression and Trcasfer Molding and Fiberglass Insulation ticizers. We can also e)r;pcct t.o sce i

Fict Shaets more and better extraction-resistant |

+ Eoreycomd Construciion * Filament Winding of Fiberglass products that will be more perma-

i « Fiastisol Casting and Epoxy Potting Resins  * Autoclave Molding ' nent to active solvents. Another ;

; - area that will definitely show ac-

' VITH APPLICATIONS FOR . . . _f:clcratmfl grovt'tl'.l is protective coat-

: ings, via fluidized-bed organosol

P o JETS o LAISSILEES spray coating techniques.

f S ©

o FIGH CULTIIAL cr The development and expansion 8
Lo o OTHIR COMMERCIAL LPPLIC.TN of all new plasticized vinyl appli- %
. ; cations insures a continued growth s
; : rrran ‘“;‘"‘ r '"‘”ﬁ/?x"‘ nr rate for plasticizers, and thecreby %

! Cbn i b L provides all industries with a chal- o

| KENT, WASHINGTON 1enge' to-aggressively pursue every

| new idea and concept.—End

. S L _ ‘MODERN PLASTICS h
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