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l- ] matctials 284 sechaiques for stalilization of vinyl plestics agaiss the harmainl cficcs
of heat and light. Such effects, if st d. would hanges i caler
néphmalmmm&uumudmylﬂmanmqw

applications.
l] Al the time of the publication of eur avigiaal “DUTCH BOY HANDSOOK
! FOR VINYL STABILIZERS™ ie 19, subilization wss still ceere of Jes s
l ] “empirical 311" rather thas a tree chomical science. This is ne Lmger the caoe, becaues
. of general impeavemenrs ia the resime, plasticizers, colorants aad seabilizere sesilable w
M the viay! plastic indwstry, These impr is naw isls coupled wich the
l] recogaized aced for plastic quakty commensurzic o the fimes, betser
and the spplication of viayl plastics ealy in end-wiages where thie type of sesin is
. indicated, have briwght abowt 3 Large iscreas ia the pruduction aad sies of vinyl scsie
l I p«-lnm.l-dnnmtymndl_lﬂs»IOS:.Mhoiu-ak-ﬁll-:u
in the prod aad ion of vinyl chloside resias
lmnm&lama‘nﬁhmmhmmw’n«dﬁﬂ
l ]-" ‘wene growth of the indwstey. We are prond 0 have played & part in those advancomsesss.
LRt The Grst tww cditims of the “DUTCH BOY ° Sublizer Handdovk cmphasiaoed the .
s l] wee of bead comprands. The present cdition has bees iscreated in scope, acd inchedes

3 secting on aon-lead “DUTCH BOY™ sabilizers fur appiications where lead sabil-
: ization is wot indicated, sach 3¢ in clear o0 highly tramslucent mocks.
[1 General formulations sre given far 8 wide variety of end applicatiens inchudiog
pracrically every type of visyl pewdwt This cipassion of the prescmt handbok se-
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[] wecdera plastics rewarch and develey y. Tn additiom, the Nasasal Lead
Cumpany hus svailable haical service 1ab 3, for the spplicasion of
! “DUTCH BUOY vingl stabilicces and neher chemicals ia the plastics induawy. Your
[ l .pm--w-m&nxl-‘mmmd-luh:umﬂ
e giad 0o caf) snd discuss individual prublems in detail
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L INTRODCCETIOY

[ l Viayt chivride was polymerized a0 retin by Reymawk jn 1838 However, the
cnmmercial develpment of this resie im the United Sty did act start fer acarly
ane huadred yezes. Uatil 1939, when the indestry prodeced 1.2 milfion pounds, there

[ ] was ma apprccisbie wiume wied. Dunag Werld War 1L, the aced spraag vp for an
¢ with gd sheers 'a-l"“uu-daﬁ&y.

Vinyl chloride plastics filled this need adanicably, and their wsc in raincoats, growed

l l cloths, packaging, inswlation, tubiag, mctal cunag, sad 2 sealtisude of similar pres-
ucts important #r the srmed forces, browght M:MM-*M

berween 1940 and 1948,

- . [ I In 1947, ihe first goauine postwar year, 3 rapidly expanding cossemer mtarket
wiilized 150 millina pruads of viay) plastics, The yeae 1948 Bruught s further cxpan-
sina W ower 218 million poumds. The perseat rate of ncrcne ndicsies s cutput of

[ l berwees 700 mitlion and 1 dillioa pousds by 1960
- Thit rapid expansion may be atribwsed primarnily % the vernatility of the cherae-
[ ] plastic vinyl chhnride type resias. Mudilicatinon of the visyl soins through the uer of
chemical plasticizens, culorants, snd Glicrs has adered 2 vaniety of rigid, somi-rigd
sad feaible products.

I] fa sdditiva w0 Sme : breahable soomrde, wecs for Scxidie plami-
: c-ndvu,lmpuduhwh-l—‘-hmmm‘mm

. packagiag, p sheets; shwwer
[] bags, clectrical tapes, electrical insulation, wivag 3ed how aod masy weber

) utial'mluu. :
[] The wide rzage nf wiefulac makes e ity of muistaicieg the
wrigiaal physical propests 2 *‘Mlln icwlae Gmal spplication. There et
. . ! be oo discwdoration v deverionsti Ju-'&talp-n-‘th.ﬂﬂtﬁ
: L. l’] witimare comsmmer vee,
) s - l mmumd-mdmwnm#
N . [ Cestsin pl. £ive ow kmp Seaidiliey,
[ l *drape,” awa-migration ok > S o laoguee (2 sod soy sumber of
N ' fursher chomical sod physical e Cob Sbers and lubsicanes heve been
w-mm-w.mumummm
l' mulsiceds of cnd vees has scrually mscnsified the seowch for mniefactery compeaest
' row mascvisls with which so aedify the erigiasl viayl de poly Even he
- pulymers shomaciver bave boen mudificd by smicular woght e, and by
] T weet these many snd varied prescm day svquiconme, & Nay of “DUTCH
: l I BOY™ viay} sabikisers kas been deveboped. Thest “DUTCH BOY™ producs amt saly
! pootect the resine dhemmeiron sgriont degradsion, but ot the seuec tiene affer 0 inta
’ 'l foswnce with the ethey sompencans of 2 porticulor viegl plusc sysem. i
mm’mm«e—d—u-c—«i—-‘

[ Mamm.ﬂnmw“wum

'_ lﬁ sebiliness hove eussiderably impeoved the Sight snd hest siswviey of this susia.
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As 38 sdied cxample. chiurioed styreae ead chintiniied palycthylone sem w
fsve wacfal pumidilitics aod moy sequice addisinmal materials & give them heat and
light stabsliey. Natiomal Lead Company’s rescarch chemists are ly a¢ work
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Is fue uther chiori

characicristics of the vasal
s wie in wany ochorwiee w
heredy sch porits
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viayl mascrials hercin tread
designation includes the pd
ide with s lesser proporting
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athtiﬁn have b L ngly d in recemt
ive and & " iags, plastics
cosof g-ub!w gnhﬂmg. This has icrierated the devetrp-
¢ chlorinated paraffies of 407 e 707 chlorime coatens
of maswlscturcrs. Here agsia, “DUTCH BOY™ stabil-
plicatin have played 2@ impartant rele.
thintinated styrene and chiorinated prlycthrylcne scem w0
w3y require ddun-al mm-mb ™ give them heat and
d C y's are ly st wack
: oaly with the pmducts onvered im this Haadbowk but
( cumpovads for uther chiotimased materiale.
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K, CHEMISTRY OF STABLIZATION

As b fuce indicomd, the dclescrious action of Beat and light eacoumtered dur.
ing the useful life of a viayt plastic product peoctes changes ia colug “and phyvical
chasacseristics of the vasabilized viayl cnmpiition which sre sufficieat w0 probidis
its wie in many oiherwise whelly desirable applications. The mades of chemical action
'rhnby such cvempositinge are degraded ov may bt mblnxd must be considered
in erder luumlhgmly anack the prmbieom of lating stable viayl chior-
ide resis vmnpinitions, Fer preseat purprees, it will be wfficient ¥ dcﬁnc the retinows

viayl matcrials hercim treased a9 pulyvinyl chineide, with the und % thae this
dovigastim includes the pymer of viayl dwnuk and lbe wpalymd vuayl chla
ide with 2 Jever ﬂup-m of yune wiher me: uns,
viayl accrate, viny hlwide, ethyl mal cthyd f ', €Y.
N-ray wwdics snd chemical aalysis have 4 d the of polyvisyl
Mnk'
[ L] s t 3
v .
(- < - a <«
A HEAT DEZRADATION
I¢ in ko that M pebyviayl chioride resin 2t semyp o 90° C. wmd

spward will produce 8 series of codur changes. This reactiom gives rise to fine 2 light
yettow coler, which quickly changes w dars yellow, b wrange, and finaily o & reddish
Srwwra which sy witimately beownas 3 charred dlack. The imlatin of hydrogen

chineide duriag this suggess that the degraded ped hss resulted, for the
anat part, from t wl chlarine in binas mblﬂmimndh«u
carbrm yicldiag the lullkowiayg srecsere:
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’ iafkerundmwg‘l‘mthaumaybem‘m tnager heat trestment of polyviayl l] cawse ol the driving farce
A n aod rewilts in the (nrmation of move occuss a8 3 seondary resctd
} mwmerous and loager polyese structures within the degraded polymer, (Sec Figere L) l l Ceder extreme catatytic cod
! Gom action with the wllimatg
}f‘ ll | B LIGHT DEGRADA
: -
. Pedyviayt caloride pi
s 3 [ ] aad {abrication, and con:
KA o [ ent whea the fisished cump
g " withia the ulira-vinles ran
.l:: !,._ [ ] recmergize the plymer ¢
3 ‘ I :::::n:am Since wltra-x
. At is peodably
%‘\ -t [ l Further split-aut of hyd.
.;,, s I ducing additomst peolyene
. i ] ovidatina, [a sddition, hy
!.) i [ on the Jdouble bonds
4 : , ' : n - - - i viayl chioside type plasics
i~ " -y e wr wis [ l mess typical of wvidatie,
?,_-‘ _"_‘ . 1a this maancy, the di
it o . [ evidenced. The dual mechag
3 On this basis, it may be hyp that lhe plest form of heat degradation l types of degradatien. The
of polynuyl chloride proceeds thruugh the g wat, at rand wfa hp!mgu [ degradation. As 2 resule,
chiwside uait, follwing -loch mm-ul num-u- from this iaitial vasaterased pasi- ( native and ayidation, witt
tion scnds ™ ¢ § of additimal hydeugen chleride waits duwn [ ] ever, pond hest snd light
the pulymes chain. Tk m af ihe byduges chlwide releascd appears to favor deviation from theory it
The iag overall wa gives tise o the focmatium of the colur A between stabilizer sud plasd
bearing prlyenc ryweme. o [ ] aad specific recummendatiy
Actuaily the degradatiom mechanism is oot wr clear cue, sud snther wnt of rese- Fae this reame, dhere rons
tion s (sking Dlace ummitzacuusly. The light abswptiem characteristics of heat matcrial sy meet alt the
‘i ‘qade‘ polyviayl chbacide shuw » simag peak 21 2710 A which is isdicative of the [ ] —
b 31 Kreupeay ol these data with light dats ue kanwse C  HEQUIIIMENTS
e carbrayli d | h'onhonnlmmdnldum-hmy Thnnt- [ HE i '0' °
Lt Sonyl cuntaining sywems P very nndnly furm by i of [ ' From o coniderstion
prodeced duriag ihe primary 4 dstines . The possi- ' ‘nfa‘lm-_lplnn_ﬂc o
; hhqdmﬁ-u‘mmnquulmly o the 9 aad p m-‘:'l‘ulnabnllu
3 ' The actind of & swmber of mareriale [l (1) Siace the kydrogd o
9 mlly ‘ur-l-l - piytnﬂ cM-mdc may alw be eaplaised shrwgh the comcrpt l given eridence od d
i ism, Such maserisle include the Iigher vatoace Fradation; it is o4 m
m‘cdm—.u«hmuduhnmuw-luuﬁ-m—ym‘h [ l !‘tdfdynyum w
which ¢ y bute b0 the intemity of spp
Onﬂou- shew -.n chaim oci snd crees liadi
The § hether or ot hydoogen <kl ‘Muﬂu-nm_
. H it Suss @t aficct the ovid -a be evune. .
Ia swmmnary. it is feit thay hest degradsscan of viay) chi .'"l"'-_"""
f Boough & dusl mech of debydrachl and anid. t nkv‘ pr-
i " Lioman, the b s ($oso af Wydomgen chbursde} P »
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this it may be scea that fneger heat treatment of polyvi: ,' ’ u-:-(uudmn 1 encrgy ey, oxidation
Wdditional degradation and resalts ia the frrmation of m‘::: l occurs a3 3 . byl m g the Youe ‘:rd-pnl -;z potymrer.
yene siructures withia the degraded pulymer. {See Figure 1) l ] Uader S dits the osidatinn may booome the prissacy degrads.

~ - e w—— oo ] hnxb-wubll\tdwmutmhdmdm
v O T M
PO l l | 8 I.Ell‘l’ DECRADATION

: ER IR ‘ ‘ Ayviayd chineide plasii  are subjecsed to comiderable hewt during iag
[ ' and f ‘ icatirm, and T y sane ol priycae wessmcame may be pres
l ent when the finished d it T tnlvmwtﬂyu:mahnbluh
within the wiira-violey rngc. The encrxy lting {nuw this shewrpcns will act 00

[ l recacegize the pedy chain and bk wridative degradon ad dehyd
! chhwrination. Sisce uitra-vinlet l:gbc is s8 enidation cacalyw, the axidotive type of
degradation is peebadly preduminant during the bxbl agpiag lile d e vyl compowad.
[ l !'-nkuplnl-mul hydengen chhwide will dwa Scwer degree pro-
l duciag addithmal puoly jon 2ad i iag the poediey of cven mere
i idstom. Ta sdditina, hyd S red “‘“‘¢-4_ p sative attack
: [ ] wn the domble buds under upmn w0 ultra-viedet l»fk' Primary kght failere of
CN—— [ vinyl chhuide type plastics will evi mt-«wmuu&

st e ypical f unidation, with increascd cubor farmas day faituce
e o e =y, 3 [ ] {a chis the diff. ® light aad k:n.d-d‘qrda—u-q&
Foes 3 ! evidenced. The Jval -tﬂu-umul undlllt- 20d hydrogen chlonde b ectury in hoth
be hypothcsized that the simplest farm of heat degradation [ l types of degrad The arc im degres rmbey tham type of
xeeds theough the iag wat, 5t d ol 2 hy\!mge- dqndmm. A1 3 rosit, the ompwad heat-stabilized :p—n b dchydrochion
chich igrernal excitation !n- dm initial wasatorased posi- [ inatiun amd uridation, will alus be resistaat ¥ light sed vice versa. fa peaxctice, hown
wrise removal uf additinst hincide saits dows l l ever, pund hest and ligh stability may aat slways be ia panﬂd evidexce. This
reernce of the hydrogea dalunde nkud appears o favoe devistiom Inwn theury is gencrally dee w the iatert: bons sct wp
g wverall reaction gives tise ® the furmation of the color . l:mmhl-nvﬂﬂaumz:.'mm-rilkr T\rwma-anzarndy
specific reonmnend stisns varioes cans are made chicwhere i manusl
jom mechaninm is #nt 2 clear cwt, nd annthes wnet of reac- [ I r-tduom&nnuuh-mn-lm-muwh-nqm
materisl may meces all the b scal recge tor e wlei i stabilizasien,

witsncuusly. The fight sbewpeem characicrinics of buat
de sthow 2 strmag peak st 2730 A nhich is indicative of the
ipiagt. Compasinm of these data with light dats wn kewwa

p—
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€. REQUIREMENTY OF AN IDEAL STABILIZER
Pmam-lluhx:k-mlm-ﬂ-d-la-dhh
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stobudicy, but vary individuslly ia their light uibiliziag scvivn. TRIBASE she gives ' SIL. Ao rewit, LEC
enly taie Kght stabilicy fior Uhe sty uf plasticiders, bt it is grealy impewed by [ wabiry ot commoemadt
e coane of “DUTCH BOY™ DS-207 (85 s 1.0%, bawed =a the wright of ‘ ot 9 ansi-Dlucking
provides good light wability sad is o highly satiolacrry 2i)- [ l Thoogh Types 118
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* of plagticizers, bath primary aod scomdary, svailable arouad ssbificey. Outdne westheriag s shew csaclesively thae DYPHOS is had
of the sake of coavenicnce, thexe maserials have beea l supetior %o al) adcr stabilizers winh this pruep of plasticiscre®
R II‘ Phonphote Trgw
I-Tynllm&mihwmmmhdaud

ATION OF VINYL PLASTHIZERS

¢ Ester Trpe (Phthalases, aJi;uu axclires, scbacasen,
which do auxt cretaia ether linkages or
sliphatic wasaturation)

uv’ type platicizer

wary type plasticizer of highest quality with special

pevtien, sach 23 Juw semperature Seasbilicy or low vulse

te Type

1. phosphaecs

{alkyl phesphates

11 phosphanes

[¥ad

:amic cier epoaides

oF caers U'nt;nhyku glyeed M ¢'¢-|

phatic wes d esters (l' d mi} derivatives)

e Tspe (Polymeri fymerics)

sesed Type (Chivtinated pn&s a8 ananatics)

lenesns Type

drecarboms, aitriles, amidey, e,

Ter comtrining materisls

STABILIZATION PO VARIOUN PLASTNIZER TVPES

- | perferm bewt in vingl swxcks which are staditized
s, sach 29 “DUTCH BOY™ TREBASE, DYTHAL,
mmlmvmplmmzdmtmn-y
L - ive talie t::

ltu growp i plasticizers is —un. Acraally, the
D\Tll-\!.":--hw ead phehalate) as a..vimyl
+ d the reactive of TRIBASE wixh phialase type
TIAL. sad DYPIIOS 302 1l ewtsaadiag fue hest
s cheie light stsbidizing sctiwa. TRIBASE akue gives
maority of plasticiaers, bus it is gremly impowed by
= DS207 (0.5 m 1.0%, bised vn the weight of
o goud light sabslity and is 3 highly satislacay sl
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mhh.u-f Where the aryl group is coemyd. the ractive basic lead stabilizers wilf prob-
ably cause Sremativa of frre cresylic 3cvd 2ed revult ia discod under
s cither beat ae higiat. This acid formatine with resultaat poor mb-l-rymu wpply
in the general casc of aryd phavphatcs. The wac of “UTCH BOY™ PLUMB-O-SIL
B we C, ar “IXTCH BOY™ LECTRO ~60™ has been Lound derisable for stabilize-
tion of fncmelastiens -‘& aryl pbasphase and wsixed sryl-slkyl phorphase (Types
11 A and 11 B) -mm-nmnamnm-mddndmnmd
the PLUMB-(-S11s aad LECTRO “50" in peovidiag the desirabl of
Jead stabilizers wih 2 weiniwem of the amtﬂt trnﬂ!y ol basic lead. In ome
iastances, NORMASAL appears oo ishidit frrmatian of cresylic acid aad relased
pn-lm In special caeen, where the Type I A plasicizers (37l phosphases) are
wicd in electrical insulition ounpsnds, TRIBASE, LECTRO “60%, TRIBASE-E,
DYPHOS, or DYTHAL are lm—tadﬂl Tiat basic fead stabilizers should be
wsed with sech plasoci whea ics in 2 subilizer sce the
primary W DYPHOS imparss the bemt hﬂl aad light stability wo visyl
ining large af the aiky? pheuphase {Type 1 C) plasticizers,
Almnd!, there ase several types of applm avolviag the hind of Type
£l planticizers sbere lead sabnlicating is mat indi pl ol wach
mm-fead stabilizatee with Type 11 plasticizers will be fouad in the section entitled
“APPLICATION OF "DUTCI! BUY NON-LEAD STABI LIZERS“ beginaieg
oe page §7. .

04 Type
With the Type 111 A plassicizens (. ides), the datic lead seabi-
Kizevs, l”'l’ﬂ(ﬂ. D\'f".‘(. Tlll.-\sl" Tllﬂ.‘\sk-l'.. and LECTRO “80° pre-
vide very gpond Seat 30d lighs mhl-q. It shhld S mosed that “OUTCH BOY™

l.l'.\I)ST:\l. 3 Sead e, it "nt«chu D3-207 whea lubri-
catm is devired in 4 sming thewe pl
hhuduﬂnu&'rmlllla‘"lc lasticizers, basic lead op

hima‘m-u:lcﬁi.hnﬁnw-ﬂymhp:‘hu lgngm

m‘l‘honpc-dulymw
m""d*v-ylml.!ﬂlﬂ"ﬂ‘uo“
v oo this rele. The reactivity of LECTRO ~60™ sad “DUTCH

* eageplion shicided
ln‘n«mmsulucumwmm—g-mm

nd e with plasticiasers of shis § cype. In sdds ay
mu"‘—‘ & % ‘Mngd-ll‘l.unl-o-

su..\u-an.ucrm:r.uruulom. B snd C provide the bemt
sabilicy lor campounds in which Type 111 lacmm
26 20 sot-bluching sgoats 80 reduce any sndency tvward spcwing,

Thwagh Types 118 B snd C plasicisers sre dificok st best o stabilise with any
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o these materials (o the pond low temperature propesties, haad, aad deape, which
they impart to vinyl products. Additional stabilization of Types (11 B sad C plasic
cizers will be discussed ig the “APPLICATION OF "OUTCH BOY' NON-LEAD
STABILIZERS" section.

Palyester Type .
The Type IV plasticizers are widely used Because of the permancnce they impant
w plastic pessiti Siace any breakd of the 4 lting in volatik

sad watable degradation pesducts wuuld defeat the purpase of wiing pilyeser plas
ticizers, proger stabilizatiom is especially impurtant. The “DUTCH BOY™ stabilizers,
such 38 TRIBASE, DYTHAL, DYPHOS, TRIBASE-E and LECTRQ “60™ have
adequate roserve bavicity fur loag-term protection, and are cipecially beneficial with
the polyctier plasticizcrs. These five seabilizers are all goed for heat stability, and
they range {rom fair fr TRIBASE-E and LECTRO “U" m autsanding lor

DYPHOS on lighe sability. Whea suppl ¥ lubri is required for these
primary wabilizces ia 1y ining Type IV pl LEADSTAR is the
recoveneneaded lubricant. '

lerineted Type

The chhorinated type plasticizer (Type V') prescats 2 spevial care. Chivsinand
paraffins aad aromatics have been particulacly intereting & the viayl compounder
because of their bow ¢t 3ad escell fectrical and Bamcprunting pruperti i
togical sdaptation s vinyl pounding Ras always beea seriously hindeeost by theie
well-hnowa rapid and severe degradation char. Pi ing wsk by the
Natinasl Lead Company R h L.ab tes® has shown that the advantages of
wiing chisnparaffing can be realized thewgh sabilicatom with “DUTCH BOY™
DYPHOS. Eficctive stabilizativa with DYPHOS permin the we of chlorinated
paraffing snd avmatics in shacks which must have heat and light sability of a very
Righ order, st 3 swlume-cost seduction of 28 mruch 20 1w perceat cumpared to odher
sechs wf comparable yuality. To properly stabifize nmp-.n-k ctsining (l:!wm‘ud
hydrucarboms, it is accewary s comsider that the entice in hl By v

jon seeds sabiliziag. The ity fue usiag an sdditional amment of l)? PHOS
- cumpensate for the inclusion of a chhwisc-amtsiniag soomadary plasticizer is imme-
diswely apparcas. The wie of “DUTCIH BOYV™ DS-207 was tuuad & cnbance the
stabilizieg scting wf DYPIIOS appreciably.

Niorllamrans Type
The hydnwactum, aitrile, sonide, snd sher Type VT A plasticizers groscnt spevial
prublcme in D sadilization s0d crnpatibility with the viayl m.ll i for this
oresem thot they src relexased to the nnle of seomdary plasticizers. HY mps £} ﬁt
et sabilizer fue these plastici o s evcelicnt heae and fight stabilizieg actisn
A -2 PR are Rdl', bty

i ™ These p ]
b-M"m*“‘:hn-nﬂu' tight,. and the acidic by-preducs furdher

ia the presence wf heat sod »
nwn&kuﬁlhyumuduu:;d?'v:’yln‘dn. S

The ik ning plewicizers (Type .
wich the lead stabilizers 0o furms Jead suifide. For this manm, she “DLUTCIS BOY™
uw:n.-m—-klmm,mmmmmpo-_n{s
Sur © discusoness il shve woe oof “DUTCH BOY™ FLUMAX 2§ snd NALZIN evmbs.

aesens with plasticizers of this gpe.
*‘mum““u .
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In commercial pracrid
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have plasticizers from Tyg
il effers oa sability is
cnh pencral plasicizer g
#ue s dect, when the pual
highly basic sabilizer is o
entire plasticiser system w
ROV nem-tesul stabulizers

nrsRIcaTION

Froe sivcesful prowess|
wee fuliricante. Variome 14y
CALSTAR fcalcivm stear
e, and “INTCH BOY
fsar are Jll awdicn 3t prd
the wmpcrature rises. "§)
N0 F.} and maintsine 3 o
iy hisory. Since 1IS.207 §|
bevenie mwelicm, it dives m
varziod te the swrface The
hebricant nwentioaat.

Stearic xid is los o
R vuacentrations menh e
rape, CALSTAR (calcinvg
the hydoogen chlaride reld
This reation, of coarse,
primary stabilizatiom, =i
serm Irm i srsture, ha
fowve any sicaric aid is reld
N7 is bews presie 1o
sabiliny sncr thewe uther oy
reatve, and sate P12 o
with the mher ~OUTLT
and light sevistame of the
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wwat mevailed “clear™ apg
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aod Jow temperacure propertics, hand, and drape, which
1. Additivaal stadbilization of Types H1 B 208 C plasi-
£ "APPLICATION OF 'DUTCH BOY' NON-LEAD

ufe-nddrund bexause of the pcmummqmpm
e sny breakd of the r g is vl
ducts vould defeat the purpose of using pulyester plas-
s especially impurtaat. The “DUTCH BOY™ nabilizers,
\L, DYPHOS, TRIBASE-E 2ad LECTRQ “60™ have
kiag-term protection, and are especially beneficial with
rwese five stabilizers are 3ll good for hesr stabilicy, 2ad
TRIBASE-E and LECTRO ~w" " ovtianding for
\When suppl ary Jubei ired fuc there
s containing Type 1V plasticizers, Ll-..-\B'CTAR is the

ssticizer (Type V) preseats 3 special eae. Chiorisared
been ramculally uu«cmag [ the viayl mmpuu-dcr

excellent ¢ t and 4 Their
ampmmdmg has alway- b«a uunauly lu.dend by their
L ing weh by the

nn:b Labaranuics® by shm that the advantages of
realized through stshilizatm with “IUTCH BOY™
satium with DYPHOS perntits the wse of chhwianed
vxcks which must have heat and light stability of & very
reduction of as much 23 kn peuem o-cquml ] -d-\r
To properly uabili
»r cuaider thas the entite resiacilrinated hy-lmnch-
3 mmly for wsing an sdditeasl au-u ol DYPIIOS
aul 2 ¥ Lsiniag seondary ACizer 8 e
*DUTCH BOY™ D3.207 was lu\ml » cahance the

13 appreciably.

smide, sad wher Type Vi A plasticizers present special
: snd compatibility with the viayl resias. 1t is fur shis
. ¢ the aale wh sccvmdary plasticizers, DYPHOS is she
.mn h«am mn«lkﬂ heat and light stabilizieg active
These plantici are rradily wsidisable
nhum-lﬂ h“nﬂ the scidic by-products forhee
~w pesistance wi the viayl pv-h:l. .. .

Lawticizers {Type Vi B) wad
wm bead nl“l:i'-t this m I!II "D(T('" BsOY™
ded with theve We M«r—nmt’

~PUTCH BOY™ FLUMAX 25 sad NALZLX enahi-
Ne gpe.
Tea, 88 00 000, -
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Mistuers wf Plasiteizer Types

In comescial puuur. it is the exeption when oaly ane plasticizer, ar cven
wme type of plasticizer is wsed in the vinyl mmlmcnt There 31€ many reass (e
weing combinatings of plasticicess from the varias prups. Aawng these are conymy,

availatnlity, and spevitic propestics sught. As 2 rewilt, 3 ypical Kiim cmpound may.

harve plaswizers foun T\m 1. 11, and B58 o IV prosent. In such casc, rince the
raal ctient oo stabitity is generally additive, cwnbinations of spesific stabilizers (or
b gencral plastivizes gouping miay be succesfully 2ad sdeantagenusly used. In
e caws, nhen the baal plastivizer wsod comsises prinwarily of the types where »
Nighty hasic stabilizee is detrimental, it nuy be devirable o stabilize 3s though the
entire plastivizer systems were of this ondes ol reativity. For these cases, “DUTCH
ROV mems Lol wuabelizers should be used. {See Section IV, pp. 17:25.)

0 LURRICATION |

For svecsful poxesing of 2 viayl compound, it is desirable and necesary w
we Jubricante. Variswss fubrivante including waven wearic xil, “DUTCH BOY™
CALNTAR fcalciom wiearare), “DUTFCH BOY™ LEADNTAR (normal lead scar-
ated, and “DUTCH BOY™ DS-207 (dibasic lead stearate) have beew used. The fiess
foug are Ul nndicn at prowessing teovperatures and bave reducal lubricatioa valve 20
the emperature rises, “DUTUH BOY" DS.27 Sy wt melt (deomnpeses atewe
3% F.) 3md nurinizine 2 omtant solid phase lubsication over the entire heat peecess-
g iy, Ninee 1IN-207 is aluwnt entirely invduble in avnt plastici and oy ot
brvvanc awdten, it dies mest entur the plasticizer phase of the compound, 3ad is e
sartied e the susfave, ‘The nver-all compatibility of 1I8-207 is geester than aay other
lubwicam mentionaod.

Secaric aid is loss compatible thaa cither calcium searate or fead wearare, aad,
i comenteations much over 0.7575, rwends 0 spew severely o the urface. The normal
=g, ('.\l..\"l'.\lt fualviuns stearated and LEADRSTAR (lesd sicasate), reavs with
the hylrnten chbuaide releasal frnm the pmiymer aml give sme drgm of swadilisy.
Thie tesntim, u( s, (rees stearic acid and g ing, i the ab of
primacy sabilization. “BUTCLE BOY™ DS.XG, Zl'b(’l'b ((..l l..(()O). as may be
sevn from its strwture, has twee adiditinonal 1189 groupiags which must be reacted bee
bwe any seatic wid is teleaed it the vinyl compand. 32 resl, “DUTCH BOY™
$35. 207 io lese promc o prmusie spewing s adlcrs greatly eshanced heat and light
“ahility et these mther materials, This is smuher spplication ol the conceps of otal,
sentine, and sate PIE) cvatent, Cse wf 138307 in the mormal fubeicang concenteations
with e wher “HDUTCH BOY™ lead stahilizers will mble e cvem trchie the heat
sl tizghe srvistaane of the cmpuund in many cases.

E ST um.mx TINTING STHENGTH

[ i dlmﬁ pewend m1y rewire complete h
2 higth degesee of & o 2my swmber wf vivid or pastel colers.
Saad saadel are v ble fur the o « crynal clear wamparency. Fer

gresses than has cemnsienred by 2
etlene, the “DUTCH BOVT lead stabilizers are acrmally pigwecnes with luhliug

povwpeetien, it is nell s diflerentiste betnern theie relative “Satiag
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*DUTCH BOY™ PLUMB-O-SIL B and C bave refractive indices of 1.58 10 1.60
2ad will give 2 high degree af lruduguq with vinyl chlride 1y pe palymerns (refrac-
tve indey 1.38 10 1.60). \\ hem it i dcunbk wonbiaia stroag vivid cobors, the low tiatiog
sreagth may be used 3 ge I8 35 pemsible oraudasin prews- polished blacks which
deo wnt zend W sheewr gray streaks. 20d vivid shades f red sad ither codars im this maaner,
“BUTCH HOY™ DS-207 hac 2 refractive inden of 140 and dics st omtnbute any

appareat opacity whea it is used ia aeemat Jubcicant concentrarion. “DUTCH BOY™
TRIBASE, DYTHAL, DYPHOS, TRIBASE-E and LECTRO (" have refractive
indices of spponimasely 2.0 and custribute in sme degree wr the white pigment value
of the comprund.

¥ EFFELT OF SPEIIFIC GRAVITY

Specific grarity is aonther facme which muut be cnsiderad. 31 the vinyl compound is
foemulated on a “pound™ basis, and is iold t the cotsumer on 8 “pund™ basis, spevific
gravny st uf any particular impeatance. In mang cases, Innweves, the formutstor com-
'uddl by wcight but dis end-product is suld +m 3 volume basis. A1 2 result, ime sabilizer
Wy de mare cypensive than swsher, wn 8 pemad hasis, but o 2 pound-vsiume cnasid-
cratim may be more ecvmnenical tv wse. O this basis, “DUTCH BOY™ PLUMBO-
S8, C (specific gravity 296), PLUMB-O-S38. B ppecific gravity 3.3) and LECTRO
60" {specific graviey 4.0) are 3nvwg the memt cvanunical “DUTTCIHT BOY™ ead
stabilizers which nuay be uwed in winple Simitarly, “IXUTUH BOY” DYTHAL (e
cilic gravity $.6) is actually an awmee contly than “DUTCHN BOYT TRIBASE (spevific
gramy 7.1}, ahihewegh there is 2 diflerence of ont per pound in thoe materials, This
casc i 28 cazmple where iuality muy be sbtainal withet sacnifice in ons cnasiderations,

An additiems) advaatage Be faund with 2it the “UUTCU IOV tead ssbilizers
s theie riayg characteri Siace they arc wiid inmiuble makrials, they sre
a readily evtracted by watcr, organic wdvemis, wils, ew., during their we and ex-
povce, As indicated ie the tablc ol propertics, basic lead 1alts 3vc inmdubic in alt owe-
- :

G SUMMARY
$ mb-n.nnqbcmﬁanwn!lmmmhnmuhmlmrh-m
‘cm. Tead stabiliser for che pob. Seume oof the things # he comsidered iacinde: :
L. Degree.of heat ssbility requirod.
2. Degree of Tight stabiliey roqeired.
2 Electrical properties.
& Chomicil ch swics ol plasics
£ Lubrication desiced.
& Tiatieg strengeh.
7. Tetal, suactive, and ssfe basic lead omtent.
 § ifie graviey.
A.—MM ol specific spphicativas atioms will O indin 1ed i the sectvn v *PRACTICAL
COMPOUNDING WITH ‘DUTCH BOY” VINYL STABILIZERL" begioniog
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V. ArrLICATW]
“DUTCH BOY™ lead
for the vat majrrity of o

industry with “DUTCH § e

ulity 204 ey In xeac]
for certaia cod-wse reu
ngretionts. For cases whed
National Lead Company,
of aen-lesd stabilizers, P
stabilizers, btk kad sad [
eflectively shnast aay type

A COUNSIDERATIONS

There acr four separy
fead abilizers may be accy

5. Carikty

Thete are vame pl.
greater thas that available|
2 PLUMB-O-SIL B s C/
wcty are trassparen colend
types of belting, cless ph
*DUTCH BOY™ ora-te2d
these classifications.

2. Swining
. Sume viayl plastic prd
@« ather sulfides where the
wifde {ormatina, leadiag
cad stabilizers are el T
ing of the sinchs. Aassther §
weappiag pPaper md cardly
resintance is roquiced, wxe
Viay} shecting weed 23 wpin
cries and Lible chain, snd
where "S- TCH BOY™ o
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™ PLUMB-O-SIL B 2ad C have refsactive indices of 1.58 »o 168 R IV. APPLICATION OF “DUTCH BOY™ NON-LEAD STABILIZERS
* of ) o ey a
degree y with vinyl type peoly {refrac "DUTCH BOY™ lead stabilicers provide the best heat and light sability svaitable P

Q). When it is desirable ws obiaia Mrmg vivid oders, the bax tiating —
4 advan ty. It is pvossibl beain press-pedished blacks w hach
£rry wreaks, and vivid shadesaf red and srher enforsia this maneer,
1YS°307 has 3 refractive index of 1040 a0d dics ant mirsbuse avy
Wem i3 is axcd in 1 tubricant iem. “IXTCIE RPOY™
TAL, DYPHOS, TRIBASE-E 30d LECTRO (0™ have refssctive
uscly 2.0 and contribsic in smme degree 1 the nbite pigment value

PELIFIC CRAVITY

is asather factne which mus be rvasidered. I the ciny! cunpewnd is
wed™ Basis, and is 0ld to the comiumer v 2 “peund™ Basis, specie
pasticolar importaace. In awnt cases, however, the formulauee come
s end-product is wid om a xolume Dasis. As 3 result, mne Habilizer
we than amuher, va 3 pouad basis, but s 2 pound. wilume cmsid-
: ecumwnical so wse. On this dasis, ~DUTCTH BOY™ PLUMBO-
#y 256), PLUMB-O-S11, B (specific gravity 3.3) and LECTRO
ty 40) sce among the Mt svmoemical “IRTCH HOY™ eal
¥ be wsed in viayls Numifacly, “DUTCIT ROY™ DYTHAL {opee
ctualty sa more contly than ~DUTCH BOYT TRIBASE (specific
1 thete is 8 diffcrence uf ant per wnd in these matcrisls. This
wcre quality may be obtzined wi sacrifice in cvt iderans

temesge & be fouad with all the “DUTCH BOY™ fead stabilirers
harackerinics Siner they are solid imsaluble ovateniala, they sre
| by waser, vegaaic slvenia, wibs, e, duriag their we sad e
72 the table ol prupertics, husic lead 1alts sre invdubic in 31 comm-

-1y be scem that several factus st be canidered ia chwwing
£ foe e job. Same of the things sehecasidered inchede:
il ircd.

wability roqeived.

rtien,
sristics of planicizers weed.
wd.

ol sale Basic lead comeent.

B applicatsme will he indicated it the secrina v “PRACTICAL
;:l'nl DUTCI VY VINYL STABILIZERL" brpinsing

.

L4
LI
[
8

!
lil
[i|

[

-

L1
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L1

11

b the vant mxpwrity of vingl plastic applications. The loag experience of the vieyl
industry wwh “OCTCH BOY™ lesd wabilizers has estadlished their cfficicacy, vene-
tilicy and y- 1o o 1itis Y ¥ vtilize vioyl sabilizers, other thaa lesd,
far certaia cad-wac rovun, or is comjunciion with certais special cnmpowsdiag
ingredicnts. Far cascs where fead stabilizers cannet be uied, o sr¢ not desinable, the
Natiraal Lead Company, through its Researih Laboratories, has develnped 3 new line
of ma-icad sk Pewper “applicatina of appeopriste “DUTCH BOY™ viayd
stabilizcrs, by head 20d wna-lcad, enables the cinyl plastics compounder w siabilize
effectively slavat 2wy type of vinyl end-product be is called upnw o prodwce.

A CUNSNERATIONS IN QIDOSING NONLEAD STABILIZERS

Theve are baor separase reztoas why application of the *“DUTCH BOY™ aen-
lead sabilizers may be accessary av devicable,

1. Cheky

There src same plastic ond-prodects roquiriag @ high degree of transparency,
grevver than thas avalible thevugh wie of the highly sraatlucent bead sabilizers, such
3 PLUMBOSIL Ber C, 13-207, LEADSTAR, . Newtable exsmnplics of sech prod-
wts are "y Gicadered film and sheeting, extruded chear garden bos, certain
types of bolrmg, sheas plumograph records, plastisals, orgzamols and swlvtion coatiags.
“OUTCH 80OY™ eva-lead stabilizers may de wsod o rdvasiage in clear products in al)
shese clavvificasinmm.

2, Seslning

Same viwgt plmsic products sre ssed in ph g hydrogen wifide
e wther selfides ahere the pewsibility exivs of reaction with ibe stabilisers veed. Lead
velfide furmmien, Meading 82 Mighly culeed reaction product, is often obscrved whes
Sead stadulizers are wocd. The rorell is the formation of beown, black, o¢ yellow ssin.
g wl the sexchs, Amether (revpens source of sulfide stainiay is the uee of wific pracesn
wrasppiag papee ad cardbeard omtsiners. In cases where 3 high degree of wsiniag
resistance w roqueed, wie of “DUTCIH BOY™ ana-lesd sadilizess is
Viayl sheesing wed 28 wphilsecry, vingl bighe gauge shectisg wsed for certsing, drape
crice and Lhle chaba, and Hain ceristant viayl thwsring sre 3 few ol the end-produce
where “INTUIL BOV™ war-lead suabilizess may be vaed m advintage.

31 sheenld De cmpbasired, hrwever, that sisim rosistance is snly one of & gress meny
devieabe prmporics which must be built inte -p:liq vingl praducts, Very sitcn, some

4 ) iscd im Joss devely stsine

PH P

ery vy sy P e Srrmon. 4 complesiy
veviniot saach, and 38 i wp bs the gnd el ol ind | comp o decide
which s¢ the s imagrctang properiiey foe 3 particuler end-vee.

32 Toukdy :

&ham.‘mdv&ﬂﬂwmlnmﬁn‘luhw
s, Iontuded in this greup sre fond prlagiag Sim, od mrgicsl sad Brverage
“Mn-wm*’m-&k-ﬁkunﬁn‘?hn
utic, sre mll & leted ¢ et vor of lesd wnlibisern,
-cMmEMdN‘WmWW&M?‘Md
shush soabdrd saps. 1a oneet caers, sumplete s Sericity o preducts is Sricher Secesary
ot grasebile, sumply buw sune the phyeicsl prge woered s asble raly themugh
war of plasticsrers ning b 20¢ St 10 wa waic 8 astwee, Facrliens stalnhise

sheameives,
. g ey bt schereed thrmagh the e of ~1 TUH BUY™ sun-lead stobhestre, sven
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!“ ml.}: nlmlog:a! ¢lar:l.<¢ has been nbu-acd for these sabilizers at the peesent l l Aighdly tess Tubeicat [ I
E. aver-all vinyl mwun:w-:ukm ol oaly the :ﬂ Y e uiromean of e l thas CLARITE,
i b se well. g ace aaly the uabilizes bt the ather ingredients l l plasticizers.
et L - PROVINITE]
£ l’,‘lﬂh with Other Componadiag Iagredicnts stadilizers. Althoug, cemeeamee.
K. A! discuncd in the section of this haadbook dealiag with “DUTCH BOY™ fead l ‘ © lizers, PROVINTT
N subilizers, » lead stabilizer synem miy be sciected which will give excelient gabilizs- I socks for inu
R tion with slmow all the compnuading ingredicats wied ia viny) scrins, There are, wire caatiags.
R however, a k' caw muatcrials, especially plasticizers, which show up to be-t sdvantrge l ' PROVINIT
> vitl used in combiaation with “DUTCH BOY™ aom-lead sabilizers. [etailed infor- [ calendercd viayl s
mation on this subject is containcd in the section oa "RECOMMENDED NON- crcatial. It may b
¢ LEAD STABILIZATION FOR VARIOUS PLASTICIZER TYPES™ ’ l‘ l 15 of PROVINTY
¥ , Aaad 17 of Bin
A L B, “DUTC BOY™ NON-LEAD STABILIZERS l l clarity l;d Sews lul
S The “DUTCH BOY™ son-lead stabilirers fisted dekow are designed so K11 ftaining Slm sock o
.:; need loc ¢ml'm sabalization is vinyl chiuwside products of all ty::.‘“‘hk : - l Boy §ALZ!&'|
S x the best stabilizers % wse ia particular penducts l ' .'"W““'
1] ». . sre witable for ment cases, it shuulu be bome in mind thas plasicizer-stabilizer imser- [ i\
?_ action, lubrication requisements, cont and other factors may aleut the recnmmendations sin ia coatact with
i in cach particular imstance. Sectiva V1 of this handbak, “PRACTICAL COM- L I “:“ .'."3"““""
‘-’ POUNDING WITH 'DUTCH BOY® VINYL STABILIZERS™ gives many for- of
. L melations fur viayl products which are npmnm:vc of those that are succentelly wod l the wultur ey
§ ia the industry. The formulations gives in Sccion V1 will pravide an cxcelicns starting ~buUTct ad
}- - poias toward mectiag specific aceds for variows ompuﬂt - s-wse with Bariumy
£ ~DUTCH BOY" CLARITE is a bariwm-cadmiwn organic sabilizer which | 1 stwaps be weed in
3 B ficnt heat stability with gwod fight sability sad clasity. The cutsanding I compuuads caa re
H feature of CLARITE is its eatremcly high beat stabiliey which it eflective wver l-g ' The exact Jevg
0 serm conditinns, (¢ is well adapted (i all types of dded ud ded p [ l large casent um the
, #s belting, tubing, garden hose, profile ¢ and injs ddings. The l-iﬁ- H requirements, and
N R i cxting sction of CLARITE is srmally adeyuaie for p ing requi widhmut Gidmioen cuatent,
\ sdditional lebricants. - ] NALZIN based of
é CLARITE it sopplicd as twe CLARITE A is a white prwder aed . resin) shoukd be <N
i CLARITE B is 4 clear liswid. CLARITE A shwsbd b wscd a¢ 2 beved of from 1.25% . fomon sullide waia o
i e 27, based oa the resia, depending va the particelar combination of hest sabilicy, l - PROVINITEA
clasity and lubeicity desired. 175 of CLARITE B is cosmmsrrily uied with this level A, 057 NALZL o
$ o CLARITE A A special ense, howevet, is the we of 27 of cx..uun». Awmdl% T saecer sheald N4
R CALSTAR ia viayl Sumniag sachs. Whea s Bller is preven, l =DUTCIH &4 o
of ’DL’;(CII BOY™ NURMASAL should be added o the uu:t. a8 discuseed i . l;, STFE""“V’O‘;
Soction VI & ] oo ‘n
In swmmary, CLARITE is dod foe ¢ 1y Nigh heats, for cxrwsios I lbnngyl«dtu
—l-llm.sh.n‘um,ll-—nl mdsl--&-mthnd&ﬂu . Beat swaling sad 4 m
¥ sabili “HUTCH BOY™ PROVINITE is pecierrad . ' ownded lllt.pl&l
i8 machs requisieg musimem nos-yellowing od nmnr l-gh mhlaq. itity, bow vibcusiey
“DUTCIE BOY? PROVINITE e 8 basi ticd shmeot on 2 por =
8 » swe-packoge rysem, which physically resembles Cl.AllTl- ln -uhlu-zch'- - l Dest expomare o4 9
scoerintics sre diftcrent from CLARITE in scversl revporss. While ins hese -uhlqb . ’ condiciane wocd in
—pmuc. PROVINITE iv resdily dneiagwinhed by is treager sati-o2idont acten, és ommscksbly
sad in } Jrecdeum fewmn yelb g The sreng l
m;-—arun‘l\ln.a—-uu riuiness 3t Jower [
ou-n-au bavium soeps. PRUVINITE bee '
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ulc:ulg act caly the sabilizer ba zbe other myd-a-

r Composnding tagredirnte

jun of this hacdbook dealing with “DUTCH BOY™ lead
system may de sclected which will give excellene sabiliza-
mpounding isgredicats wied in wicyl resins. There are,
%, especially plasticizers, which show up w dbest advaatage
ith “DUTCH BOY™ aom-lead stabilizers. Densited infor-
atsincd im the section na “RECOMMENDED NON-
¢ FOR VARICUS PLASTICIZER TYPES."

EAD STARLIZERS

nos-besd stabilizers linted beduw 3re designed to 615 the

tion ia winyl chloride products ol all types. While the
aceraing the dest stabilizers W wae in particular penducts
t shuuld be burae ia mind that plasticizer-stabilizer inser-
11, cust 3nd viher factars may sffect the recnmmendstions
. Section VI of this handbmk, “PRACTICAL COM.
“TCH B8OY" VINYL STABILIZERS® grves many fuse
which sse npmenun« of those that src raccesslully ud
tions gives ia Scction VI will pravide aa excell g
¢ nceds {ug variows cumpnuodn.

AllTk is & barium-cadavom organic sabdilizer which
Bity with good light stabilicy sad damy. The vutstandiag
extremely high heat stability whwh is effective vver loag
bapted foe 2l qpuul n..ud nd nlndtd pevducts, sch
e, profile ¢ sad inj 3. The l»bﬂ-

is maemally adeguase for p ing req

-

17 twa canpascats. CLARITE A is 3 white powder -‘
. CLARITE A should be wecd st 8 level of from £25%
sendiag = the gurticulze combination of beat stabilicy,
15 of CLARITE B is casamarily wsed with this level
ase, hawever, ndutmtd 2% dCL\llTi.A wd 15
ke When § filler is pe
1ASAL theuid k-ddrd bd-z-‘l.uluuud-

e b vl ek b e
syt Bosriag compreads. In this Lame <
wabilizers, “DUTCIE BOY™ PROVINITE is pecierred
| aaa. nm and w'm-al hight nhluy, )
VENTTE is 8 dasi
Vich 'lynnl!y rescenbdies C!.:\ll'ﬂ’. In uahlmng chars

ished by ite ...,.uam-n-.
s frevd ,,._," ing. The sreeg

dnda

t lowey
gu. PRUVINITE b

e readily di
mnd in L4
!!il‘l‘?: s thmern '1"' .

CLA!IT!*. in several respecrs. While its heas sadulity e

o v

—

i” % FLOMAX 25 is dost for diapernias 304 adusion vinyl resia sysmms.
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dlighdy lem lubricating sction thas CLARITE. It develops Jower viscosity in plastisols
thas CLARITE, snd is pacticulzrly rcomnmended for wee with catily oxidized
plasticizesa.

PROVINTITE kas the bewt clecrical peop of dhe bari deni
stabilizers. Although its chectrical m 2re st apsal 10 the sandard fead -uh-
lizers, PROVINITE is highly atiefacsary far clear and brightly colored ,uhmlg
siocks foe imstromcns wires, mlq Christnas tree wise, sad ather low requiroment
wise caatisgs.

PROVINITE's combisation of mabiliziag propertics is islly suiuble for
calendered viayl saucks, where tesistance 33 wridatiom aad sharp’ mnum of color are
ercrtisl. J1 may be wied at coacentrations rangiag from 2% of PROVINITE A s30d
1% of PROVINITE B in high temperassre sheeting siocks 10 29 low 33 0757 of the
A 2ad 17 of B ia thin film. The use of the Jower cuacentrations provides cvea better
clarity aod less lubrication thaa the maal level of esage. A excelient noe-
staimiag Bl stack may be achicved thevagh the wse of 3 small quaatity of “DUTCH
BOY™ NALZIN with PROVINITE, 2 doxcribed delow,

Barivencadmium ocganic mh-luen arc well extablished for cleae and highly
tramslucent compnitions. (ne serious hmitaon of these sy is their send o
sais is coatact with mllu of ullu«-u—g -nmal; lt has og bn- hmrn uhat

mall of wg 3 P or ize the
of bariwn-cadmiven stabnlizers. P My this is due ta the prefcrential accepeance of
the suifur cnnpuands by the urgamic Dac sale o form a sluble or light calored tulfide,

“DUTCH BOY™ NALZIN is » ziax erganic complex ﬂp«uﬂy develaped for
ca-wse with batiem-cadmiven stabilizcry te cluniaste sulfur uanm; NALZIN should
atways be wred in d. with J. since i lsrpe smounts, zinc
comprunds csn readily becume degradatien catalyus insiead of subilizers {or vinyls.

The exact level of NALZIN mceded im 2 panticular fonmulation depndl o3
large cxicat on the tevel of the hn—uah-— sabilizes, thd sellvr waining resistance

nd lhe catia, based oa bariwme

The

doe imarcly 15% NALZIN, based on FLOMAX 2, or 25%
NALZIN, badua I‘KUVI\IT}. A Fer crample, 3% FLOMAX 25 (based oa the
resin) showld be chaaged w 2! 5% FLO)L\.‘&--&O.S". \(\LZI\ whenl:ezdo-
frm suifide waining snd o e i 2%
PROVINITE A and 1 l‘lo\'!\l'n: ] d-.u hrdug«l [ I.S',‘- 'PROVINITE
A, 0.5% NALZIN, and 1% PROVINITE B {al} a8 eesia busis). Usder se rircame

sances sheaid NALLIN be nied sione withsat 1applemeniary nodilisation,
~DUTCH BOY™ FLOMAX 2$ is & lnid dariem-cadmivm seganic nabilizer.
11 is readily imcurporand sad —pn*b;&mkyudduwyddld.-
“DUTCH BOY™ stabilisers. FLOMAX 28 i entirely compatible with vinyls sad it
‘-’myb-kpuugmdaq }‘UJ.\I.\X 28 gives viayl fibm o» ideal wirface for
g ond pei sace it po adqduﬁ‘mnﬂxalzum

‘ 4 H {onienit, org ls -l 2 b of in tesdy
Biliey, bow vitcwsity, clarity Mdiry. The best
ohment @8 & per with *CLI\IITBHO'\'I\YK'E :hu‘:n.l:ﬁm for

hest cxpossre ot " S is ik J .
oonditbans esed in pirsd l'ti ion sed dieg l—-smli.huh-hq
. bMNyMbﬂgmﬂnumﬁ-Md PROVINITE. For st vieyl
.-MFMW!!»M:.MJM! e on the resin,
o9 requisamenn for speciol heat conditinss. V-ylﬂ-np-ully
Muﬁlﬂ FLOMAX 25 sageiter winh sbuut 57 swaric scid. Fram 2%

ot FLO\M! e
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i i;'r_-q “DUTCH B0Y™ CS$-137, » hariwm-sofiem orgmic covnples, i s cxceliont I'l CLASSIFY °l
w’, anti-oxidame stabilizer lorckn'uylmd«n.m it # 2l Srw wakilizer thet
| +4 Mkw whegever ptionat Tight and owsdaor weathering stability sre ' TYPE} Organ
v dosired. Uecd at 1 > -MﬁthSanllmundn}J
N years of suadous nabitity without tigaificant breskdown. This p i A p——
A mdn‘kttkarrmyl.‘ttl'xdamcs-lvmmhm&tcmadu ] B P
* . beat sabifity characweristic of CLARITE or PROVINTITE. Hence its muia wee in in
!‘1 . ml«x-ﬂsud-dm-mtmpmrdxﬁwanﬂ.hbcahmvm l‘, sl
i {ud resnlts in plastisol snd thin calendered filens requiriag weatheriag rewsance, TYPEII  Piwy
4 L ially with mpplemcatary wabilicers w aid ia withaading the heat cycie. CS-137 { A A
f 3 {"r hue-mdngmmu-u:a«. Foe easc i dispersion in pane resing snd solweions, it is l H B. Ad
- . . ‘ supplicd 3¢ 2 707 -Mopmuda.lahylbcmm (bor). C. AJ
34 “DUTCH BOY™ CALSTAR, caki is » fubricant and spplemcasary | TYPEUL it Ty
. .'.",'1 stabilizer boe clear vinyl products. It i s mdulnulederd pmdomudcm 8 ¥
. : ‘E . 284 alve 23 & mold release ageat for plastisnds and i ided articles. [n general, C. Al
'3 it should e werd with the variows ~mrrcn BOY™ aoa-ead sabilizers ouly b the i TYPE IV  Pelye
X casene that additiowal lubei yuired over chat provided by the sabilizers TYPEV  Chllors
4 themacives. This wild vary with pmn-m-g mcthds and specds, aad the “practical TYPE VI Miscel
compoundiag” scctiom illusizates ity wie in seveval spexific applications. la 2 few l A 1
products, sech 33 pene cleas phonograph reoneds, CALSTAR is wecd 23 the mle B. S«
M)mumm.ui&hhdmbil}mmum-hampd ' B EECHNMMENDED NOX
iavesacat .
€. PFLASTICIZERSTAKLIZER INTERACTMXY ] H‘ 5‘"':'!:
Eficezive sad ccasumical 3, plication of sw-lead sesbilizers is similar b the vae of Sens m’ ormil o ¢
he Jead sabiliscrs, in that the aature of the aatire vinyl planic sysem dercrmines the l ‘ 2 CLARITE. PROVINIT
R besnhlna.w«uhumdauhlum- ‘d’w Jod is guwerned chiclly by the typs
i Acteally, all of the P inctedi m‘ -.Slltnn‘ d.mqmqn:mmn.}’orn
© colurzats, have 8 Drariag wa pmp« chaice wl stabilizer. X 31 the Lachers smvulved, ] CLARITE is soggested; foe §
* Byemvewes, the plasticizer syseens is by far the meont imprortant, Plasticizers vary comsiders wendd be schccted ; for mazig
ably in their ability se withusad processing heat 2nd ansack by breakdows prodwucts of the tes ad
viayl covim. L somse cases, the pruper som-lead stabidizers acraally indubis brcakdown of l sechimn. . o
plasticizers, In wther words, they ssbilize dnr!m-nmnnn 20 the rosia, hnuk A S'hn.v-umt.u"-l-q °
the cane in bad sadifization. Tu other & ixevs ia the sy are ] iyl obsting custiags cmtaing
-;&-kuaabwaunmuuanmunm--dd-pd-::dum e woed i comjuaction with °
unhmm»dn&bmhmﬂm‘mm ever, where Phoephate
suabilizers do cesct with iscrs of cerisia types. This chemiced 1 ‘._‘._:':' <
m-mmnmmﬁmwnhdwu —es
Mumamd»*muﬁdudhyfd. " w
The cliecn of wobifizer-plas are pracest by the plesticisé 1. o
'um"-- sdeaced by bluckiag of srveve i g
t"- bu peadd ‘.c‘,"-lum ]
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peianald Hight 2ad oud hering serbility sre
m-ﬂ-ﬁ-t.ctlﬂmnpwuubnlJ
rwifcang breakds i comtidered
Lmlalr-t.cs-tﬂdauml\mtkmdmg
\RITE or PROVINITE. Heace i maia wic is in
mpo-erddanuﬂ.hhd-mnry
rum calemdered Elms requein
!uenu.du\ruh-admglhtbquz.cs-lﬂ
- ease im dicpcrrion im pasic resine and eolutions, W is
li-2-ethylbexyt piahalase (LOP}.

. cakciun searase, is a hubricont ad epplcmentary
lnu-drluuknd«edpmd-adw
t s 20d i h ided areicies. §u gemeral,
*DUTCH BO\"' sun-lead uabilizers waly 10 e
s requiced over that pruvided by she madilizers
scewing mcthods sad speeds, asd the “practicsl
s wic ia t specific applicatiras. Ia 3 few
vgraple reeords, CALSTAR is wscd a3 the wle
sdditicaa) srabilizer will g ouve s Be 3 very good

NTERALTION

cation of mm-lead stabilizers is similar po the usc of

nd&mnvu’i phmcqmdau—m&t
" lish u-
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7 choice of nahlurr. ()l alk thr ha-un -vmhd.

“ 31 dve et i
mqkanéuuribyuuu-m'ubm-lu

w-jead uabilizers of
whu*'hmnmu'dl ukm;‘uh
icizcrs ia the oy are slfficiently

mal‘unm:ddlp-‘-b‘m
i the sesin. There are cases, bwuover, where
E Mdmum'ﬂnd—-«i
md—rkt“ntul-dm »

'mumm-s asore snd poeperies.
¥ recommendstions of “DUTCIE BUY™ aes-lesd
, the plasticises tshie wn pagn 12 in sxpwaducod beve
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CLASSIFICATION OF VINYL PLASTICIZERS
TYPE L  Orgasic Euer Type (Piihalates, odi { b
tkidou(mumnlmhuug«wlb-
phatic Mrm)
A. Primasy* type platiciser
8, l'mnaq type plaviicizer of highest quality with special
propertics such as Jow eemperature Sexidilicy o low vols-
tility, o,
TYPE Il Phurphate Type

A. Asyl phasphases
B. Aryl-alkyl phsphases
C. Alkyl phosphases
TYPE Il Oi Type*
A. Organic erter eposides
8. Fiber eners (Pulyuhym glyent citers, n:)

CHTIY

C. Aliph § crers (U d oil d )
TVPE IV l'dynur Type (l‘ulymtnn.ltlu - pulymerics)
TYPE V. Chlsrinsted Type (Chiarisated paraffias and sromatics)

TYPE VI Miscellsacons Type
. A. Hydrocasbuns, sitsiles, anmdes, e
B. Selfur cuatsining materiale .
0. REMOSMNENDED SONLEAD STARUIZATION FOR VARIOUS PLASTICIZER
nres
Ovpuale Ester Type
Plasticizers of Type 1 present relatively few problem in suadilizer choice. Exeel-
femt perficmance is nbisined by the use of the darium-cadminm organic stabilizers soch
a8 CLARITE, PROVINITE, sad FLOMAX 28, Th«b-« among these Kadifizers

is pwveraed (My by d\t f"- -l fucts being 4 and theie nadility and
ple, for i beat sability PROVINITE oe

clariey

CLARITE is mggnml h-t mavisaumn light stabslity PROVINITE or FLOMAX 28

weuld be selevted; fne mazimwon clasicy u.n.\mt B nmnnded. The specific
d .d for these were owtlined easlier in thie

section.
“hw“mlrdmnhu‘nlh\wm wd
; “DUTCIE BOY™ CS-137 sdauld

2 Typs
manme\m« FLOMAX 28

Phasphate Type
As mentined previouddy, the Type 11 plasticiacrs sften prevent s probiem i setie-
[ luhlxno-. vmnru BOY” PRUVINITE. CLARITE, sad FLOMAX
g Migh heat and lighe sability i Type 1

25 we
mmﬁrmvwl‘mumummn-mw
mdum«mmm sre employed with phosphase plasticisers, 8
™~ d plamiciscr (Type 118 A) odids so hese nabilioy,
-:.—-.-.—_ua-u-.m.-.a-c:-.-—a.gu Surse ot Omiie to

winel ghonw wotumt d weeewm debuen o [L e e
el prepurar .—i—.—nsb—-“--—nu gl
[ogpndeiradgodl-spod ;l—-::..dl—.n-dh-—c—o ek
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The wse of CS 137 wich Type I phmcuen giver caly faie heat 2ad Vight stabibity.

Where it is desired »s yet very gond i® sencks g 20%% oe
more of Type §1 phshoa:n.lhcc&ueolcs-lu 3ad PROVINITE is recommended.
O Type

The plasticizers of Type 111 faf) utur:lly iate three dm-m growpa, Stabilization
of Type 111 A {oeganic ester epovides) is 8 samerchat different problem frum the other
twe groups, FIL B aad TH C. Is many cascs, use of small smumats of Type 1T A plas
sicizers (len tha- 107 of the vinyl resin content) umaﬂy improces the stabiliziag
deiwms stabilizers. This tendency is of greater imparunce ia
vtym« rosing thue e b-llnpulymr resins, ud is especially wieful in vinyl
chhiide resies of Jowrr mok Their ge is alws greater ia hest
suability thas in sability wward hght md outduor weatheriag, “DUTCIHE BOY™
PROVENITE, CLARITE, aod FLLOMAX 25 sre capecially recommended with
plasticizers of Type (1E A .

Type 111 B (cther emer) aad Type I1IC ¢ 4 ester) p
0 very similar gablizeg wchaiques, “OUTCH BOY™ CS-1374 nntnm 3 h»gﬁ d’egm
dl:ghlmumm'rmlllBudlllC fastici and p wabili-
2ation -gauu oanlesr weatheriag. “DUTCH BOV™ PR()\’I\ITI'. wrves 38 A
excellent primary subiiree im conjunction with CS-137 in calendencd stucks crntaining
Type 11 B aad [11 C plascicizers. “DUTCH BOY™ CLARITE petforms similarly in
exttnded and highly baaded semi-aigid applicativas. In some products where abendwte
elaricy is mot esseatial, many cnevperaadiers prefer o use l'Ll'\lB €)-S11. B ae C stang
with 3 sappleneatary clear stabilizee such as CN-137, or 3 tin stadilizer, w enhance the
Light stability. These srocme have prwed b be very versatile and peactical, expecially
whes high swars of Type 111 Band 11 C rlmmnn:nud.adtkl’hamw
aigratiue is troublessane.

Pulyester Type

The sabilization of viayl sochs cmzining Type IV ylm 2e08 puzl!dnn‘t
ntlu&cmbulnunnnhq-andmm Tn-e | ¢ exer) p
The major dillcreaces see dwe be the id Tk
wsnally obrerved in vieyl pd«snnnmlcxym:kpndmﬂummnm
¢ spew, we i the casc of Light €xvpusre, e develho spna d
=PUTCH BOY™ PROVINITE aad FLOMAX 28 p-ndcnulku hest and Light
mabiliey with Type IV plasticizers, withPROVEINITE deiag the unager of the two,
S-—cmnaamhmh«l-hund u-g-mrrcn am"'cs-m--m

4

2

ot ovtdaor wee that wl puly ’ Thie is dee
uhmmdﬁlﬂ. L.
hlucinsted Type ¢
The Type V plassicizers (chincinzted parafing snd sramatics sramatics) a8 measioned a8

14, present » speciol sabilizstinn pocblem where “DUTCE soy™ D\‘m
::-m--a-uﬂctlmrmm gives 3 derec of mabilizgtion for

MM-‘WWM\\\MMvMNInJMW eV *
-.—nmhnkdm“ﬂmhu—n‘d

with churi d iype pi Y S ] L.
’ - B .

mh—d&ﬂrnlmﬂ! aitrilen, smides,
wabifty o= hea 3ad Sight ool

!!J‘nhhum

.

. FLOMAN 25 in thse viayi

2 combiastion of CS-137 sad
C$-137 and the excelicnt light
b'uahilixe‘hndﬁen‘nyli

A binitian of ~DL
recemmended for wabili
‘_ll.._
this comdinatinn dnn not oy
plasicizers. CS-137 @ abse v
Light wabilizer. 1 is recomany

wratheriag and witra-vinlet ki
iag we better musld redease
CALSTAR i very cficiont.

cuntyins 2 bi.ge ssat of 3
wr difficult & stabilize, i is
plasticizer omteat were of
BOY™ ana-lead stadilizecs io
Campmadiag™ gives auay
K WBRICATING

Twe of the “DUTCI B
VINITE, passcse sefficient lul
Jubeicainn s Mt sormaily
Subricity. Amag sthe won-lead
weerall hebeicant. The bobricas

by CALSTAR is detimincty i
sabilisere

7. OTHIR QXCHDERA
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with Type IT phmz:ﬂpmdy faie hau.d l:ghmuiq
o very good ¢ il st g 20% or
wn.thcmceo( CS-137 aad PRO\’I\!TI:. is recmmmended.

Type 115 1211 aatweally intw theee dinia« groups. Subilization
ence eporides) is 8 suncwhat different penblem from the otser
[ C. Ta many cases, wse of snall ammnts of Type 111 A plas-
f the vyl resin cmieat) 2ctaally improves the sabdilizieg
misms naoilizers. This sendency is of greater importance ia
sbucr.npu(ymrt tciias, sad is especially wiclul is visyl

Their ad! is alw greater in Mest
d light “aad g “DUTCIE BOY™
E. snd FLOMAX 25 sre opecially recomaended with

2

P

2 ok

m)aa"rypclllcf d ester) plastics

techaiques. “DUTCH BOY™ CS-137 imparn 3 digh J‘egm
B B and 115 C plasticizers, 2ad pmvides excellear sabili-
theriag. “DUTCH BOV™ PR(_'\’I\'OTF SeEYTs 28 8
s cosjunciion with CS-117 ia calendered stacks catzising
sicizers. “DUTCI BOY™ CLARITE perfoems similarly in
d semi-rigid applicativas. [a same prenfucs where abiolute
y compounders prefer i wse PLUMB-O.S15. B oe Calang
¢ wabilizer such 23 CX-117, or 3 tia stabilizer, m enhaace the
me have proved o be very verutile sad practical, opecially
¢ LLE B sad 11 C plasticizers arc uied, sad whon plasticizer

lin'-l-..ga

L]

M ETY

wyl sacks cootaising Type 1V prumum paundo i

-
qunandsmh Type | ¢ X

v due © the Yy ™ b idats a-dcn-hd.-g.
pdcansmwyn&:nnddnpiuxmrmm
[ rc, 32 deveh:

che expoms

NITE sad FILOMAX " ;wwodtn«llﬂl hest sad Lght

m withPROVINITE deing the sevager of the twa.

o&uud wsieg 'OU‘I"CII Bﬂ\" CS-137 s wmks
L] ich Thie is due

| g d ¥

nu.’lE

md“w- .t

cAlorinzsed panﬁ--lmﬁnl u-ml-
‘:’:h‘hnn— peubiem where “DUTCH BOV™ DY l’ﬂ@.
‘DUTCH BOY™ DS- X7, gives 3 degree of nabilizyts
s scoed. While the variouns sea-lead, usbilizers belp
4, the swn-icad sabilizers sve oy graesally ua-nl-l

CLaIe . -
: - .‘\.‘t ; . -
e YIA M.ﬁwm“

::tl‘-y"-l stabilioy dering e heat and light ol

d-u-d ] D\'P!Oﬂi-ut-nl»u—‘
o -”* Huws i closity io cxmanisd,

e

v“f'

[l

gt B o i

.

s combisation of CS-137 10d FLOMAX 25 is sexeested. The asti-exidizing actica of
CS-137 and the caceliont lighe stabilisy of this sabilizer combiastion will graady belp
o8 “sabilize” drth the vyl resia and Type VI A plasticizens,

A combiation of “DUTCIE BOY™ NALZIN aad FLOMAX 25 is especially
secwnmended for siabilizing viayl compoosdt cewising Type VI B plasticisers
{slfgr<containing materials), fa addition m its very good all-aroand sbilizing sciiom,
this combinatinn docy sot cawse vadesirable mifide ing in the p of these
plasticizers. CS-117 i3 2l m-mn % sellide stimiag. as well 29 bna: 2. exceilent
lighe wabilizer. li is ed 23 dary stabilizer with PROVINITE o
FLOMAX 26 in thrwe vayl canpounds which must Rave extreme resistance 1o outdoor
-rahm-g aod witra.vinlet l:;hl. Whes added lubrication is desired for easier process
ing ws better amld refease iw compounds cestaisiag the Type VI B pluticizens,
CALSTAR is very cificient.

Nisturve of Plasticiare Typre

15 shouid be ramembered thad the wseal pexctice ia vinyl cunpowadiag is t mse
several pbmuen. oftem of scvers] types o groups, ® ges the nmﬁt propertics
Jcmvl i various pnd.m. Tka-lnhmd cxch plasticizer 21 far as adbilization
d is gencrally sddivive. Thus, the stabilizer system wied for 2
-lun ol pluucum will be made wp of propertional amouats of the seadilizer thae
-hkud il exch plasticizer were cansdered alone. Very often, where a furmelition
3 large ol apl nther tha Type [, which teods w be reactive
wr difficelt we stabilize, it is mecesary 30 sclect 3 wadilirer sysem a3 if the catice
plasticizer custone were of this oeder of rexctivity. Ia this respect, we of "DUTCH
© BOY™ sum-lead stadilizers is imilar 1o load mabiliration. The section on "Practical

Compundiag™ gives maay belp(ul nabilirer mgpestions for specific casea

£ UBRICATING PROPERTIES

Twe of the “DUTCH BUY™ barium-codminm stadilizers, CLARITE and PRO-
VINITE, pwscs sfSicient lubeicatieg md themscives, o that supplementary
Tebrication s st seemally roguiced fae licati FLOMANX 28 has »»
debricity. Annmg the nu-lead scabilizers, ‘t)('l‘(‘ﬂ BOY™ CALSTAR is the best
-null l-bm-ul. The lebricating progertics aof CALSTAR ace mperioe 1 those of the

ds. On the ather haad, the hest sability protection afforded
Iy(.\l_ﬂ't\l k‘a-urlyu!«-t vo that of e wher “DUTCH BOY™ asn-lead

stabilisere.

* ¥, OTHER QIXXSDERATING

~DUTCIE BOY™ aoa-lead sbifisers sne nut soitsble for priansry The

mdhﬁw‘m faivuy askes leve 35 of wisble of
—— tasiens devieadl Ltdﬁhmma.n‘-

v Prrqe

e 2

oud d lut
Swrver, “DTCU KW‘ I’I(Wl‘n‘tmk-d'hm‘luum
mch 28 in clese, highly cabered isslstion suvchins
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V. INCORPORATION OF VINYL STASILIZERS

Althoogh the y for the incor
well reengnized, it is ot s generally tﬂlud nhu the propes dupcmo. or iacorpe-
ration of wabilizer is d for the p stabilicy.

The degree of seability obained unywmnlldemd wpas the amoust
2ad type of stabilizer weed. N he’ peoper dispersion of such sabifizer,
degradativa of any viayl product will oceur move r2pidly, resulting is boss ia Sexibility,
chaage in color and ather phyrical chaages. Extreme cascs of puue ditpersion ol the
various incorpnrated muaterisls 2re wsually indicascd by visible spnes or specks ie the
faished product. This pheaomcenn, of crarse, is scidom d in say
cially scceptable product, but even without the ol spuatiag, the reguired
degree of stabilizer dispersion still may be nuutxhry

Dvwe 10 the raadom satere of vinyl degradation, chaage in culor ofies occurs i
Jocalized areas on the surface 3ad 21 the edges where muce severe cxpriure conditinns
are encountered. Sech faiteee, which may be attribwied ia part e “licalized stabilizer
exhaustion,” shows the sccessity of having sefficiont stabiliter exenly dispened through-
owt the plastic compunad 82 iahibit such kxalized degrad atima w the mavimum degree.
1t may be caily shoun that the degree of dispersiva of the stabilizer will muckedly
affect the sliimare stability «f the viayt cvmpoaad. Comnparinm of the suability of twe
composads, vae haviag cxcellent distributive of the abilizes, 20d the viher having
pouc distribution, will show that 3 multi-fuld iacrease in eitionate stability will be she
remie of more clcclive miziag

There are a ber of p ing techaiq .dm&tndulryho&-lnw
aﬁﬁmdum\l&n;bhnm‘nlﬂ o be further procened by
prevsinn mulding, may be miscd sod

Mhmmnammﬂmﬂwﬁu&rymmmn‘mymh
obizincd by wting 3 twe-nep p which i iog sad fuziag, Promisiag
msy be sccomplished by sheronghly blesdi :lllkdq dients wch 2o sevim,
wabidizer, likvaﬂpmu“umnh—nﬂa‘mmmn

—Nummdq—s.mmmymmm»m
tyuipmens.

m‘l‘hmmhhhﬂn*mﬂm

umm-a--mml BOY™ CLARITE smd PRO-
YVINITE are cach mppliod 50 two-component tywems; CLARITE A sad PROVE-
NITE A se dry powders, while CLARITE 8 sad PROVINITE 8 are iquide.
Mmﬂmc-kwmhmthpmum;th

m-ﬁnm-.lnna‘, "
uum.wm-ungmmnmdu

dry mix. "DUTCI BOY™ FLOMAX 26 snd NALZIN arw cotirely liquid, and cons~
'-?&-—Wm‘hquu_l}w wich the plasticiart.

ton of wabilizers into viayl products n'

Addisionsl metholl
<ycics They sharxea thd
temperatarcs and inourc
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OF VINYL STABILIZERS i £ddisionsl athods have bere wilized v obtaia shorter pre-mizing snd fusing
: «ycler. They shorics the s ia which the plass pouad will be ebjected 10 high
l l t;-mmmadmm Rplese weeting of seabiti; 3ad scsin by the planicizer,
. R l Notable amoag these is the wae of stabilizers pecially ireaied for ¢ase of dispersion, )
L¢ incorporation of stabilizers into viayl products is “DUTCH BOY™ PLUMB-O-SIL C, TRIBASE-E 304 LECTRO “60" sre outstsad~
wally realized that the proper dispersion o¢ incorpe- l l ing macerisls of ehis type, aad they wet 2ad disperse very easily ia. plastic mises. They
cthe p ioa of - wsbility. l muunqudhmamm-mmwmmm
wed in smy anc sysicon will depead wpan dhe smoust l l The sechaique of thurching Nas beem very fully employed ia obtaiai |
stheless, without proper dispersion of sach stabilizer, ‘ &clfgw':ddiwfoin secessary for benier witamte sability. Not oaly does massere
wil} accer mace rapidly, fesulting in loss ia Scxibility l ! Basching issure this seccwary dispervion, but it atse allews exticr haadling aad resolts
sl < Y cases of ¢ dispersion of the [ . uamh oniform peoduct. The dispersion of uabilizer ia plasticizer 1o foem s stsdilizer .
re wwaally indicascd by visible spots or specks in the 2 passe is a very obri bod of baching. Ia this method, the nabilizer is
wm, of course, is seldom d ia sy l{l ‘itpen'di-ylmkiznbygyindi-ga\:mmulpﬁu-ill.i.amlloi‘miﬂ.othl
res withost the app ol spotiag, the required [ l hl!:ll.‘l'}cdiwi-un‘ua&ﬁmhmd-habhmmlullyuupwu‘
11 m3y be wasatis{acomey, @y be wtilized in masterbasch chip fonm, of may be made iato & smivated semi-pesie,
A wiayl degeadation, change ia colov oficn occurt fe ] u“«%g‘m#zﬁ-’ﬂ}vﬁbuﬁﬂmﬁ»ﬁuumm
1 8t the edges where smwe scvere exparure coaditinas "‘l“" L3 P word perisons, have slso succenfully wiilized
tich may be snsibuted is part w “Icalized subilizer pre-dispersed sabilizess. Acrasily, scrbaches may cut the fequised grindiog time
A having sufficient sadilizer evenly Jispersed through- l Sccded fue the totat orgamosd or plasisal. )
it swch ucslized degradation w the mati
- degree of dispersion of the wabilicer will markedly l l R
¢ vimyl compound. Comparism of te sability of twe .
t distribetios of the sbilizcr, smd the ocher having i
2 meulti-fold incresic in shimase sabilicy will be the [ ] .

sing techaiqecs wacd ia the industry so adesia proges
e compuwnd which is to be funher procened by
noldiag, o cumpression wesdiag, may bc mized svd
ill we Banbury miser, mare satisfarsery dispersian lo
iy Diending all the dry ingredican’ sech 26 revim,
» dough mixers, ribbum Nc*n.'—y-im.u
atnda(-nywzud-i&ﬁ-dfbnb!m
then be Besed in the wenal pracomiag sywigwent,

s sech 3 “DUTCH B8OY™ CLARITE sad PRO-
Nvw-component : CLARITY A aad PROVE-
3¢ CLARITE B and PROVINITE 8 arc Siquide
M”“*‘qrﬂ‘ﬂhhc‘nﬁy
dmnﬁrquﬂ-—nmﬁﬂ
l“-iﬁ&tﬂaﬁn’mlﬁgﬂtmﬁgd‘t
NAX}S-‘SALX!X.&MH-‘G_‘

ZZ6STT IIN




= | | !
‘ ~ m

LTI MCAIR M NN NS BN R e

T L TR O T YOS cu ey A e e or
. o ac T WY g —
1 . R L ! _ R NS A ey v g_'g ,=<.’,, -z
M \T,_Nl__ ot o - At e e H—:;" o —sre e e Al ki ol a4 e 3 a B o .l 2 = 3
! ey -4.'1::"_-l~ :;-—A»-,.M - ......‘. 3:. . - rorveairre —~ T ot e B F 5 S
o T I TS Ak e e i ok o iy - s B S B U T e i< *m
YU EREATO o FETCR AP A g L : > sy i s Fesol
] | 16 2.2 :’l
5 ¢ ) ez28z
3 . *Sgo l
h & -
’ ; . . S®a
) ‘ ' . gg33
BX Sag
%_ e | g3°8]
b K 2o s | i «
f R L ®
- i VL PRACTICAL COMMNARUNDING SITH sripfeed ruder. Tempe l
: T “DUTCH BOY™ VINYL, STABILIZERS | s 214 ooy oo
' . f" - . l l warm-up mill for 3 longer pery
1 ;“ . 'p.: fovegoing _um:vial has been of 3 general nature. As atsempt has been made [ Tbeuum fusiagaad miy
1 w indicate how specific physical asd chemical properties af the “DUTCH BOY™ vipl plosics il Cycles up wa forrf
. by stabilizers might be mwnt cfficieatly and cffectively utilized The information that [ l wwch conditioms.
4 Fr follows is of a mare specific natuce snd illustrates the application of the “DUTCH l - sy raage wp 4o 375° F, bt
* ‘: X BOY™ vinyl sabilizer in a aumber of practicil end uses in the vinyt plastics ficld. The l compounds.
: .3 compounds lumcd are by no mcans the valy nacs that wuuld posicss the properties
_ s 3 sought for a particular use. In many instances, mher similarly mndificd compositions Edertrieal Compounds

Tww brasd classes of cod

mzy offee advantages in quality, cost and maaulaciuring ease over the oncs suggreed l
herein, There is no inteation 19 recnmmend one available compusens raw material over

. .‘; . another in any pasticular applicativa. The entire puepse is w illustrate cuerect general tasulation for wire cuating. snd
. 4 oy sechaiques in vtitizing “DUTCH BOY™ vinyt stabilizers, ? ion of primary insul

, 1 [t Ta the formulations given. various coemnp faw jats will be indicared by enaducios w provide elecirical
i gencric classes rather than by brand or chemical namcs. In all cases the resin dexcribed bulation retistance, 3nd the ny

o may be cither a palymer of vinyl chloride, ne 3 copulymer vb sinyl chiuside with any “ag-ierm cxposure t heat a

1 {71 of the functional d materisls in wse sday. Colurants will be fillers ar¢ incorpueated s iacref

L3 omitted from these formulations altogether, although they da crastitote 3 definite facms Kficem petcent by weight are weg

. p N in the stabilization characteristics of the vinyt compound. Fillers will be indicated a9 l-m' the heat .'“M"" A high

i “filler,” with the chuice of the aumerous materials available beft b the discretion of wite fnm cutting thregh the

i the compounder. . . Ta primary inselativa ~D)

'3 Plasticizes will be indicated by symbols from the plasticirer classification tible w0 asd DYTHAL have §

H | shown on pages 12 and 23, subilizing wtiom and clecrica

i The sabilizer will be specifically indicated froan the "DUTCTE BOY® sevicy. In e B iBA

cares where uume :-hu m:un.tu-hlly fvailable stabilizer waaubt be helplul in comjunc- 2972, of which 677 is reactire

] tion with "Q&:T(tt BUY™ vinyl stabilizers, theve witl mcrely de 1adicated a3 “wpple- [ electrical charactetivtios with o

{ mentary stabilizer. . say daager of colur instability,

h electrical stabilizer foe peimasy

extrusion operation itscll. These ace dry blender pre-miviag sad his fuziag The dry
mizing it carried out by adding the variows dry compowads, ic. rotim, sabilizer,
: colosant sad filer, ks 3 blender where thueuugh miving praduces fair relative dispersion.
: - The plasticizer is hested 3ad sprayed into the prwder miz with comtia it

. . The semi-swollen plastic premis may thes be direaily entrwded. Although the hest
: jmvolved ia this mising operation is {sirly low 30d the stabilizer it 3 Jew important
1act0¢ 3t chis puint, the higher temperstures required fur Suviag sad extrusion of 3 dry

i Saatan ]
. -
R

-1 mizrd compoved make 5. usbilizer of Wit Lrest img for this process.

" Extrusion compuuends of this siet sre smetimes handled by twe evirudens in sciicr. The

* Sest cxsrnder s ws fus and cumplete the miviag of the viayl compuoad, while the

E:s secand catruder yields the finished product. Temp sovalved conge from 320° 30
. 378° 7. toe cycles ap W forty-five misvers. . .

oy Hiot ered compovads msy be peepared by addiag 3 weit pre-bivaded sioch 10 8°
boiid F. fur cycies of fuue 3t tight mianees,

Baabury mirer st scmpesateres of 300° w Wa*
d is thes fetred ve 3 Indt tow-sull plovesc warm-wp ouiil where

tt ::w.al e pebict:zing. Theve peticts ore word cuid e feed the cutruder, Amather
> sachminger i6 o wae dhe et corpuond from the rwe-euil plasic il sad sctuelly hes-
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] ~DUTCH ROY™ TRIDY
1 oplpu
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Ao EXTHUNION COMPIR'NDS
There sre tww gencral methads of prepating evirwiioa cmpaads fur the scwal
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. PRACTICAL COMTOUNDING WITH l stripfeed the extrader. Temperateres of 300" %0 JSO‘F for ptnodu of s w0 thiny
JUTCH BOY™ VINYL STABILIZERS ' are d duning sech op » d stock may suy ca the
l l warm-up mill for 2 hmpand,hunmmmdbyul\omrmkmwem‘de .

ia} has been of 1 gemeral nature. Aa sitempe has deen made
rysical sad chemical properties of the “DUTCH BOY™ viayl
< efficiontly and cffcctively utilized. The information that
‘ific mature aad illustrates the application of the “DUTCH
3 sumber ol prictical end uses ia the viny! plastics field. The
by a0 means the caty ones that would prssens the pnpemo
se. In many other similarl
yuzhly. cont 3nd manelscturing case “aver the ones w
on 0 recommend one availabie companent raw materiat over
application. The entire purpose is 10 dlusirate currect generst
JUTCH BOY™ viayt suabilizesa
Frem, vaek aw ials will be indicsred by
by beaad or chemyical names. [ all caes the resin described
»€ viagl chlacide, me 8 cuplymcr of vinyl chMoride with aay
stiomal wasatwrated materials in use tnday. Colorant will be
2tinas sltngether, although they de comstitute 3 defimire facror
teristics of the vinyl cvmpound. Fillers will be indicated a3
W the aumerows maicrials avaslable Jeft 0o the disctetion of

dmld by oy icizer clamification table

bals {rom the p

qxnﬁany ndnuud Frven the “DUTCH BOY™ serien, Ia
mmtrculny svailadle stabilizze would be helpful in cvmjune.
= vimyl stabilizers, these will mercly be indicated as “sopple.

KNoSs

" methods of prepariag extrusivn comowads foe the screal
sese are dry bicades pre-miviag sad tes fluzing, The dry
ddiag e nl-ns dry cumpamdy, ic. seun, uahum
2 wheve th h w viag prnd! faie rel di
ispnydm-uhc prrwder mis with cnatiswan apmi-.
cmix may then be dirccily evtruded. Ald--uh the hest
cration is faitly Jow snd the subslizee is & levs i

c¢ wemperatares required for Suving nd extrusion of adsy
1adilizer of ol6 gret fue this p
et ar¢ sumetioncs haodicd lymutndnvnm-n.'l\t
dmdn—nqd&v-yl comguond, while the

zished product Temperatsres invelved r2age (rem N
m-ﬁc miatcs.

.”kwhd‘"lﬂ"w-ﬂ-l'

res Wbﬂ‘f.bmhdmbnmm
M:Mu.ucwnnﬂm-u--'un-m
“mmmwwumucam ‘Amhee
e—y—ltmhn-ulﬁmndl scwally hes

.

——

The eatire Buxiag and misiag may de carried out direcily oa a large two-coll hog
plastics mill. Cycles wp tn forty miawses at xmperatures of 300° s 360° F. sre cacown-
tered wader mch cuaditions. Temperatures in the estruder for hot mixed compovads
may faage up s 375° F, but generaily for shurzer periods thaa required foe dry mized
compounds.

Eleetricel Compounds
i T@Mc&tdw:umlmnolhtm:ml&u.mn
!, foe wire cuating, 38d jacketiag or secmdasy intslation fof the h

protection of priaacy insulated wices. Primury iasulation, spplied directly over the
enodoaw - pnnde clectrical peotection for the system, i ncu-n.mly have 2 high .

20d the mai of fexidbility snd perties during
lag-tetom cxposure r heat and msun is of panmnn unpwua«. Sclecsed clay
Sllers acc incoepeared 1 i but higher thas 1a
fifrcen percent by weight are usually svoided m » ot to trnp.nt pl\yual pmpzma and
kewes the beat stabality. A ugh » d g the
wire {nuo cuntiag lhmuzh the inselation duriag 'uadlmg aod mmlbtn..

. 18 peioaary imulativa “DUTCIl BOY™ TRIBASE, TRIBASE-E, LECTRO
“0" asd DYTIIAL have xen l-d u«pmmny detirable, since theis hest
uxbvluu‘ xtiom 2ad clecirical peop are ag aad 3 lighe sadility
is st generally revired.,

*DUTCH BOY™ TRIBASE (IPU>PbSO.H:0) has a wtal PHO comtest of
8973, of which 677 is reactive and safe. This high basic tead comtent affords excellene
electrical chatacerisiics with st of the cmmemly wed elecirical plasicizers withowt
say dasger of oskor iastadility, grosiag, ve wpsisture padcp. TKIBASE is the quality
elecirical stabilizer fue primary inslation.

“DUTCH BOY™ TRIBASE-E is 2 specially prepared baric bead -'bnn wulfsse
containing 847 weal PHO, of whick S0.8% is safe and resctive PYO. [t gives excelbent
electeical propettics of the tame order of maxnitude a TRIBASE, but it does mot
pesens the rescrve heas stability of TRIBASE, although it is spetior o basic lead
carboastc sad ather similar pigment maverisis. The law specific gravity of TRIBASE-E

{5.5) makes this materisl s commamical, grmeral mabiliver for primary insulation

cmmpounde

~pUTCH nm"l.smovmuamzaumm-u poseesecs
mmmmmdgw‘wmmmmﬂmﬂydw‘;
LECTRO 60" has ding wd ol ok propere
Bice wn bngg-srran water imencrsion. 12 ie parvicslasly ded for iona, sech
ﬂi'mmﬂbnmmmdacmmwt
umo-armuma “a&mdﬂm&muw‘m
: 4 o¢ cther ewers. 1n sddition, its Jow specific
m(mpmm'ﬂ'ﬁ—uw DUTCIIHJ\"M
far prionary insulation.
“DCTCH aormvw.-a.—am«-«annu-um
b*m“lmlnﬁ-ﬁﬂll\stnﬂn&bmgw.ﬂ“
.dhmwnwﬂ, wiee ta focg,
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“DUTCH BOY™ FROVINITE m-mmdi-'ku'u&liq snd gred light
stabsliay. It ie perticularly well aited for e in kdm secks where clarity o bright
-haurhnludum*mm ! . of Jead sabulizcss is et

Spduliﬁwmu&mmé—llh given shencver the chinrinssed persifia
oF sramasc u«“luutmdmmdwnmyl“
Tativa, The chuice of DYPHIOY is d i wch cumpuuads i vabilise buch the

nql-u-.l,lmonf ndunnle-pme 19

fomena §
Susnierd Conrred Purpose Suselstion M-W,

.
KGR oeerneencccrsrescrsosrasnisocnesnecess i

m' A Pladic avsesves B
FlME oocoeennncrernsncsacassnsasennnssare M0
TRIBASE ¢ TRIBASEE. .coccioonoccavans

eescosscseses

DEIT ceceeraceanances
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v DYTHAL is vhe best svailsble utabifizer for coping with the high extrusios scapere- FOtMULA #
° 3 “ﬂﬂwt‘mdlbenmmhcathmy d in the subsey wic of
§i 90° C. 2 185" C. 3pplisace wice insulation. This appears m be duc » the sausuaily low LomCa
‘\,1 rexcrivity of DYTHAL with planicizers sader ntmag heat omditions as compared Resia ....... ]
} \i ™ the weber highly basic bead stabilizers Trpe I A Prey
14 “DUTCH BOY™ DS-207 peuvides sa effective bt i sabilizing actiom for all Type | A Plomig ~———
54( elecerical smachs a3 3 supploment o the primary ssbilieer. 1t prwides lubrication Type 1N A Pix
-E* ’ withast iscampatibility, and improves clectrical peupersics duriag profosged water ;’P‘ “'u"‘:‘;:l
5. imuncrsion cved itions. Tpe
L Scowntay imelating or jickeing sacke are compemodcd with somewhat je 'Ell’:;;\‘s-l-"é"
;- a emphavie va mavimum since miech ios i theie prie LEAD&TEI‘
o mary foaction. facketing stacks are usually applicd in Marvnnnm_ tham pricnacy -1
:‘v § sacks, u‘ l-t wm reasna they must be more flexible, (dder prime reguisites are pagh-
.,1 new, sad fame cosi The wabilizsima reyuircraents differ .
LS soacwhat due 3 the greates expurure i lighe and oridatire attack. The beatstabiliziag FORMULA |
i- action aed ckxtricat properties of TRIDASE, TRIRASE.E and LECTRO “60~ 2re
N ) sicely -"hucml with 3 wnsil additumol 25.207, giag 2 gomd gtnnl-p-rpon L2 4
;' . beac and bighe resistance witable for jaketing. \Where scmal musdina sctvice will be .
L. rescwumtcrcd, the wie uf “DUTCIT BOY™ DY PLHIOS sed uszm.. alawng mendatncy Seeeeenes
2 i vispl choctrical shicks of all soa-black types. .}"" "‘:‘ Pl
£ “DUTCH BOY" PLUMB-O-SIL B 1ad C. four safiun cvatent, cenplex pre- Fpe IV Flasic
§ . cipitates of lead writunilicate snd tilica gel have gwal electrical sharaccrinics ia viayl LECTRO ~60~
Iy chieride palywcrs. \I‘hnkdkyhxwmhzknkamblwymcba&cm s
I Sasic nabchirers, their low tinting steength, preventioa of spewiog. and law reactiviey R
wowands plaseicizers asd cubirants are waigue for 3 Aumbes of special clectrical Jpplsu-
suns. Oh tree witing, ) Nutuee and spplisace curde, and sircrall wire,
¥ where special cuber effects 3ad lun(m are desiradlic, con be compransded 80 best FORMULA W
i sdvamage with PLUMN-O-S11, B v #LUMB-O-S1. C. The pesd dextrical charse
K seristics ot these PLUMB-O-S1La, combined with theis fow spevific gravitics (13 snd Nigh Temprrsoey
29 revpecunedy). make these materials commnical sabilizers which can be wicd in Resi® aennnd
viayl cloctrical applications. : Type 1 B Pianig
Type IV Plassid
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able sabilizer for coping with the high extrusion tempers-
cows bext hisory od in the subsoqy we of
riee iomalstion. This appears 10 be due w the vausually ow
tiy plasticizers wader sirong heat oomditions as compared
4 sadilizers.

OF poevides sm eflective boogt in stabiliziag zction for olf
cmest %2 the primacy stabilizer. It provides lubrication
4 icopwawes electricsl propertics during profuaged water

¢ jackering mocks ave povaded with hat les
Mica. resmance, tince mechanical prection is their pei-
ks are wemalty applied in thicker wall section (ham peicnasy
¥ maust b maee Scxible, Od\cr |mm¢ m;umm are wagh-
4 fame resi The differ
€1 pomis = Hght and avidative attack. TM- heat usbitiziag
s of TRIBASE, TRIBASE-E and LECTRO “67" are
wosll addiamnd 129-207, giviag a pwa general-puspose
able fer jxcheting. Where actual vutdonur scrvice will be
TCH BOY™ DYEHOS and 125-207 is slnwnt mandasory
alt oun-Black rypes.

A B-OSIL B sad C, hrw snlium cratent, ownplex pre-
and sitics gel have pruud clectrical charateristics ia vimyl
7hmmhat Jets heat mb'l-ty tererve thaa the more
ating preventiom oof sp g 3nd jow ivicy
204 are waxquc for & ol q-«ul lecirical appli
weasmeatal §xture sad appli oneds, and sirceslt wire,
d tcamsbucency sre desicable, can be compronded e bew
310 B ae PEUMBARSIL C. The pnd clectrical chavac-
S1la cumdnacd with ihcir kv specific gravities (1.3 sad
£ maveriahs ecmenical sabilizers which can be wied ia

"INTTE pusscsecs outsusnding heat stability sad good light
* amed fue wee a8 facketing scks wheve clarity ar beight
¢ gresies insulstiug revisance of Jead sabilizcrs ie et

" iun thewid be gives whenever the chiorinsted paratia
lh&ttmdkﬂdcﬂmal?"‘ﬂ"‘“""‘"""
 is mend 2300y i wach Campawads e ssbilize buch the
scomcd e page 1.

4 Paspasr Insnlsting (Primery as Jorket)

vernseccaresas )OO

BABRL < e cvsensesrsrossncacs

eecevescessrsssasences OF

Inemowaae
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roRMRA B
Low-Cost Cournd Purpoce lasulation

Resia I L LAt LEDAROpPT | |
Trpe 1 A Plasticiges.......... oo
Type | A Plasicizer (e comt)........ .18

-

TRIBASF-E or LECTIO“"...............
LEADSTAR . .oconnitreecinnccotanesnnnne

Type (1] A Plasicizer.. vonen . 8
Type ¥ Plasicizer. . ........... veersnscsases §
Type VI A Platici ——s s
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TV Trpe loedaion (60°C.)
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Type 1 A Plasicizer. ........ -
Type IV Plasticizer. ...ccceen...... .. 702
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LECTRO ™0™ ... .oeoeeaeunecncvracannes T
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Y © Type asticieer. ... ieeann .
. . { B Type 1T A Plasticizer .. 25 l l ;”‘ FA P o
4 3 T . ype T A Plaof
. A ype 151 A Plasticieer. .. oouuees - 5
4 Fv o ' Trpe 111 A
A PROVINITEA ....covvniene - 2 Type 111 B Py
¥ PROVINITEB .....0.00 00000y (| FLOMAX 25
[ A
% ] Swaric Acd .
. 1 & I
b |
. B 5, 4 KemElrctrieat E: Lo Conrrprntesnsh l e
: i l‘—- . Extrusion compuunds arc wsad in 2 variety of specisheed mm-clectricst spplica-
v 3 i3 tuns sach 29 garden hone, clithosline, welting, godetiag. cic. The type of sabilization l .
Yl revuired is dicuted by soch end-use mmmnuhmw Tighs stability, clarity and Retia .......
! } ot The fulk latines may be nandified for 5 u-l-mbynryugﬁllcf ,}:’V‘::“"“
o & aad . plasvcizer contents uhum the desiced physical propertics and procenisg ] T”‘ 1 :':
- < " { characreristics. Where stiffer stacks are. formulased with bwer plasticizer anmneunts, the ype
. . 3 A extrusion heat histury bemmﬂ mte severe, and highet proopusstions ol stabilizer mese
N ;,‘_* 'f . be weed foe s, inclusion of 2 #ame pelishing vperatioe will ]
.« . “ -»-‘ [ Comstituie 38 anl«huunal high heat cycle and revquire sbditnmal stabilization.
: . { “DUTCH BOY™ TRIBASE and TRIBASE-E are recommended for general [ ]
} . purpase epaspc eritusions. The high basic feat cvmtens wf these sabilizers comseiduses [
. s high ecder af heat stability. When partivetsrly scvere conditions ste eacnuntered, FORMIRA D
i such 31 high eatrusion temperstures, “IDUTCH BOYT IMNTILAL is the bogical choice. [ '
R DYTHAL sleicmtributes gound 2if- purgue Tight wability, “DUTCH BOY™ DY PHIOS I Tremdoceut ur §
d I is the uvatstanding stabilizer for applications suh 20 vpage ganlen bone and spline, ] Resia .......
- PN where prusccrium agaimt ibe del eilents sob wltea-viedet Hight v cwidenss eapvswse Type § A Plag ————
- s cmential Type §1 8 P4
4 SDUTCH BOY™ PLUMB-O-515. R aad C are weed in spplications sequiting ] :ch\lll:_& o
. . . translucency o bright culers, T8 additium s their b tiating steongth, their fow specific " s o
. " = SDUTCH KV CLARITE Ass prwven pe be particelarly well suited fuor clese o
: . ) ’ nms, soch o8 gasketiag, welting. sphiac, esc. '
Where masiowns clarity and soa-yeliowing are desred "“T ‘il BOY™ F!.O: l ’ FORMIRA X m
s mtf&-ﬂh-ﬂ.lnpdknu‘hgh Dil with ? w
) ‘73 - cme of inosep § it esg uyl--tluogn‘mb-'. l [
K F-nmmhumtwﬂkmmuwmamd Resi® ..cc..e
; N o cither FLOMAX 25 or CLARITE, with NALZIN, is revmmannded. ;’F : : x
B ~DUTCH BOY™ (5.0, denic ead ssco, meveresthe ssilny of 38 et ] Teel 0]
. g‘; sine comprend while p icatien withut imvenpatibelity. LEADSTAR, .,,g A
23 Sarms! fead sicarave, h-l!ﬂ'ﬂ -h--xnmhh-w :ﬁd-.wu-.m l PROVIN
iR Slled compouads “10ETUIE W07 CALSTAR p PROVIN
“4RTCI1 mp‘b‘ stabilisere. ' K.
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TEB ceecicricnntcccnnercoconcncn

» Casspouads
2r¢ wed in :nmny of specialized ictrical L
bechesti ketiog. cte. The eype of uabohnmo

» end-use u-;um-mn a3 heat and Tight stabilicy, clarity and
ations may de smliticd b spexialized wses by varyicy Siler
» obuis lhe dasiced physical pfnptmn and prucesting
cr wxcks are sted with lower pd. the
ey avare severe, snd higher proporthes of wtadilizer mest
sectivn. The inclusion of a flame edishing uperating will
25 heat cycle axd revuire additiomad stabilization.
UIBASE 1ad TRIBASE-E are reconmended fue gesersl
. The high basic Jead omtene vwh there stabilizers o-nnbun
ility. When ¢ utarly severe Jita are
peransres, "I’UTCII OV DIVTHAL is the bogixal chaice,
nd il parguie light sability. “DUTCLS BOY® DYPHOS
rv fue applications sucl o opague gardes hone and spline,
we defcserions cticvts ol wlica:-vinkct Light < cutdons €3 mmere

IMB-O-318 B and € are waed in spplications repitiog
1. In sddition ks theit b timing seremgth, their fow specific
{or huw cuet spplocatimns,
ARITE has prares o be particularly well swited i clesr
aketing, welling, spline, et
7 and pen-yellowing sec desived —m-rcn BOY® Fln-
1 goud heat snd lighe sabiley d with »
ndumwyuckupdahm

Siasein of

ihich will be e sullide wsniog, 3
CLARITE. with NALZIN, is secemmarnded.

207, lil-clul socatste, increses she sability of 2a evwe.
wriding ) e W kot 3 Mmisty. LEADSTAR,

W*anl«u‘-md-‘m
Cll SUA™ CALSTAR pavnrdes efiectine lubricstwa with
ok sshiliorve

Type | A Plasticizer (low cost). .
‘Type 1(1 A Paasicizer..........
Type §11 8 Plamicizer

w&r‘u Hose
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[ FORMURA X1 >
b l ' *DUTCH BOY™ CY I
:. Relfeigernior Casketlng . NORMASAL for winds
e - N | ileserzed in FCRMULA
K Resia ......... SRR | ) . accrsaey for th ‘
A ! focrmulstion. O
. } : l. l _ 1n besvy dury spplical
. . Fe l cximt, the more basic s2abilig
r [ l E, aad LECTRO “60" 45c
E; R ‘fi‘& as has been di
£ | NORMASAL aad TRI
- R £ (1
i i I PORMIAA X
FOURA XN L1 o
- R Resia ...
5-3 Spline or Uther Chanwe! Extrusions ] Typef A
"
{1 . . Type 'L A
Y . -
£ Type U A Plasicizes (fow cont
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;i AND CUVE SIULDING
! i This special clam of viayl products includes huor tile, table waps, and cove moldiag. l
3 The high filler calls for careful cumpoundiag and procersiag techaiques. Proper I
Susieg in the p ing siep 2ad dimeasionsl sability in the Baisied prodect requice
x shat Lseger smumnts of sabifizers be emploged in these compovads. FORMULA X113

shows & typical standard semi-sigid sock which dues 80t coatiis sbesn. CLARITE
A, wed slene, sappls flent heat sadelity in compounds of this type, It preceses
m.-diupdduh'mmunhunfm&ui-mﬂuhmlu
seveles are sbtsined Dy viing & small smount of CALSTAR with the CLARITE A, »
shown is the Sietrtion.

Asbesrn is commonly weed 23 8 Slles i scmi-rigid compovads b of its cxcelient
contribution te dimensinns! wadility sad wearing charscurinics, but it poscs 8 dirsiact
mmwm-u—m*gpmnuma
Mﬁﬁcwd'bt’l‘ﬂl”\"ﬁ(’l&l&l—‘ﬂcmd NORMA-
Mbwhﬁdﬁﬂqm”mmddmmd_
XORMASAL with abewcs Sllers is spocific, sad it is avt duplicared by sny ocher
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l ' “DUTCH 80Y™ CLARITE A is highly l“i- fesction with
NORMASAL for stamdard asbertos-filled sincks Application of this principle #

Ret .

cigerster Casbating . l l @eerawed ia FORMULA XIV. CLARITE provides the edditionst hext ua'uu;
vecessesesasasesasssesrsssvnsons. JOB N y foe these sacma, particulasly whea Type 11 plasticizers are wicd is the
. 15 l l Un heavy duty applicstions, where mnee strisg) i for kear stabiliey
cxint, the mare basic stabitivers wch as TRIBASE, DYTHAL, DYPHOS, TRIBASE.

I E, 2ad LECTRO 60" are wsed, the selection dependiag oa the heat sad light sability
dosired, a3 has beem diacusacd previously. FORMULA XV illunrstes the wee of
NORMASAL and TRIBASE for primary heat sability of s esbesos-filed mock.

“sasecseecsvsescccsusnrscsasneroe

FORMULA X8
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El esesnsmssasssessen
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ﬂpduwm&&u&madmnu’u
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. and dimensionsl sability i the finished product requice
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The developmcas of special bigh malecular weight vinyt ccsins by the resia muane-
facturcrs has made it possidle to de and calender rigi parits Prod
ouch as pipe s0d fittingy, signs and advertising displays, and panels for cnmstrection of
buildmpgs, uilice partitiuns, breczeways, cic., are atiractive 2ad scrviceable when made
from rigid vieyls.

Stabilizahoa is 2 prodlem b ¥ ing wcoup range from 350° F. e
390" F. The best develapaneat eof physical propertics and i impact ek is
obezimed wich s mirtwse of 290 DYPHOS and 27 138.207, at illustrated in che formula
below. In 3 her of industrial spplications, the use of larger pmportioss of TRI-
BASE or DYTHAL ia cumbinatine with DS-207 bas alse pruven valusble.

FORMULA XV§
Rigid Feormulation for Extenaiun, Selding or Coleadering®

T e O (. -]
Type § A Plasticiaer...occverenicriciscanne.. 0-10°°°
DYPHOS .. ..iiveiininnerectntaccanvancnes &
D207 ....ovverorsacnsssssorasscaconanssos &

D, CALEXDERED CHMIMNINDS
Calendered soucks Iy wppoted 3ad vatupported ilm and fleaible sheeting are
peodaced by fest thorrughly preblendiag the 7 ingredi in & Jough mizer,
ridbus bicsder, c5c. The pecblend is then Burcd in 3 Haabucy mivee for perials of fowe
90 cight mimuers st scemperatures of 320° w 130° F, The laabury sk it trasslerred to
misiag sod warne-wp taw-rl) plastic mills where either Mt strips of bt miled vabs
arc fod we the calemder, Sexks are maintaisnd at 120° w 150° F. on the upen mill for
periods of s s tweaty-Sve minutes. The catice fluring snd miring cycle may be carvied
out it aae wperation on 3 het twes-rol) plastic mil) a8 eemperateses of 120° o 350° F. for
Kftccn ¥ shirty sk perisnds. Maay p % predes b put the plastic sk through
8 screen Beture the Sinat warm-up mill speration. The time 1a these wrsiners wiil range
from fve oo are mimvics, aad Nigh heats 1o 390° F, auay be built wp. Calondering i
careicd omt wm theee- w6 four-rol] tack calenders or s the Z-aype toms-tll caleader.
Calenders ave vy d 1t emy ol 1207w UD°F., ut plasuc wurkiag Banks
Betwers the slls will sverage tem i tweary degrees highet in tomy than the rolle
shomcires due w Irictivnal beat build-up. A three-roll calender will &t give 2
estended hrat expeenre 3¢ the fous-ull type. The four-eull Z-calenders tun the cwch
theeuych 38 greaser speed thaa the {our-rofl vertical sack calendrer, and the hest caporsre
eyvic is sccoedingly reduced. [lumwever, the wwehiag biaks of the Z<alonder sre ealy
espuord 90 390" 3ie surface end tend 10 hold is mee heat than aa the vertical caicader,
wrhich shuald eymalize the heat bmmwnmdmimbmkgn
The rewerhiag of trion, cither by direct hat sddition w the feed Saaka, o¢ by additien
of ¢ fised procemtage bo the veigraat visgin bank, will sct wo wnliiply this beat istory.
Compondhag p oot cshend, ‘w:hnahm‘nnm@
snns in eee. snd the sype ol m«mwnmdmuy-gm
one indicatree of the vorety of cumpeacats this make up sxchs which Sust meet many
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wibuted by FLOMAX 3
with & wide range of plag
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MAX 2§ is entirely ligud
s disperse. FLOMAX 21
is ofien 8 valuabdie aid in

*DUTCH BOY™ P}
sad ather high quality spyg
cumbination ol heat snd §
sbove that of FLOMAX]
eual w FLOMAN 25, #
yelbmriag. Of inelf, PRE

determine whether any od

Where compicte fred
NALZIN say be cumidd
mended amvnty of NALY
of ana-staisiag stcks are

*HUTCH BOY®
stabifizess in the entice §
plasticizers and orduraned
PLUMB-O-5IL € « py
extremely helplal. The sd
tinting streayth, plasticizey
stiractive lor deth traasleg
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sidle w cxtrede aad cakender rigid compositions. Producs
mn‘dm&-p&ndpm for coustruction of

ys, €C, Arc and ble whes made

shem b 1 ey raage {rom 150° F. ©
wean of physical m«mdmnmmmumxﬂin
27 DYPHOS and 275 DS-207, 03 illustraicd in the foemmuls
‘witrial applicatioms, the we of Lirger propartions of TRI-
snbiaation with DS-207 bas also proves valuable,

dinn for Extrasion, Nobling or Calendering®

cessesseennsncesanccscssoacsssesan

OUNDS

appurted 19d vewmpporied film 30d Aeaible whectiag are
y predlondiag she campeacns iagredients in 2 dough mizer,
Ddlcad is thes Bxved in 2 Biabury miser for petinds of four
tares of 320° ve 150 F. The Baabury sxck is tramsferred oo
" wit plastic mills where cither dent strips or et mlled slabe
cke src maintasncd 32 3U° 3 150° F. on the wpes o'l for
minutcs. The cetire futing sad miviag cycic may de c.arvied
1 twergoll plaic 522 a8 emperatires of 320° 10 350° 5, for
uds, Maay prescezsees prefer ¥ put the plastic senck through
m-ap mill opesativa. The tine in these sraincry will raage
=d high heats ve W0° F. may be built wp. Calenderiag n
il stack catendiers or ea the Z-type jeus-mil calender.
perswercs of L30° s W0 F.. but plastic werking banke
% sa fwenty degrees Righer in trmperatere thas the rolly
veat buildup. A dhrec-rull calender will et give &
fowe-rell type. The heur-rall Z-calenders rus the sack

Y fous-rell Tevocal sack catender, sad the heag exp
{lowcrer, the werking Seaks of the Z-cobender are enly
d scad 30 hadd ia esre heat thaa oa the rertical calendes,
+ Ristavy betwecs thens types of ruipment 0o same degree.
hdmhaﬂun*wwwh-«w—
.ndmph‘k-mm--d-'lyhmm
¢ ealcadered mechs varics sccueding o procemieg condis
1m or sheeting dring preduced. The fallon ing formulaions
of compuncan that @skec up shacks which eusst moct mony

e Sovudaths & Sutnd @ & 5 gume of Type § B ghusthun, Sunat o0 G0 anin.
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previomly outlined, wsing the muce batic wabulizers where maiimuan heat sability for
processing aad reworkiag is scedad.

For cutstanding clarity 3nd revistance % yellowing and plase out, “DUTCH BOY™
FLOMAX 25 is the first choice (or filem ar sheeting. The heat and light sabdility ces-
uibuted by FLOMAX 25 is of & high ardes. FLOMAX 25 can be sucerssiully osed
with 3 wide rzage of plamcuem inclwding the mare sensitive types, and coarquently

bics the o fatc with (be widest possible latitude. Siace FLO-
MAX 260 mnnly liouid, it is alsa the casicst of all the “DUTCH BOY™ sabilizers
t disperse. FLOMAX 25 has o lubricatiag peuperties. A imall amuuat of stearic acd
is ufien 8 valuable 2id in processing.

“DUTCH BOY™ PROVINITE is recamwsended lar the heavier type of ihecting
and ether Bigh quality applications, where s clear stabiliace is required with an excellent
combination of heat sad light sability. The heat stability of PROVINITE is slighuly
above that of FLOMAX 235, while PROVINITE's light sabilising action is mearly
equal 0 FLOMANX 25, PROVINITE cmbiacs high clarity with good ccsistance
yellowing. OF inelt, PROVINITE has 2 definire lubricating action in vinyl plastic
.th \\'lu-. lmmlunu are dased oa PROVINITE, the iadividual cae will

aay additioaal lubricants will be required.

\Where complese frerdam frum sulfide stainiag is mandatury, “DUTCH BOY™
NALZIN may be combined with cither FLOMAX 25 or PROVINITE Recom-
mended smunats of NALZIN are discussed in detsil on page 19, and several examples
of sua-stziniag stvcks are sthows in the fnewulslivas below.

“HUTCIE BOY™ PLUMB.O-SIL’ are anumg the most veruatile snd mh'

nahilhmi.:hnﬁniddnl kewdered vinyl prod 1 itive and

wnd are p ¢, the ability of buk PLUMB-O-SIL B sd

PLUMBRSIL € oo pruvids erceifent sability with 2 minimum of resctiviry i

eatrewcly hlplul.'fkaunmlmd PLUMB-O-SIL 8 or C, wch 23 low

sintiag strenyth, pl spew abusrption, sad ew vulusne cost, make them especially

ive for ith V' 3ad wpacee lilm. They are widely used and recommendod

in wet types of sheeting swch 20 whites, Slacks, pastels, 20d vivid coburs, where the
same pewpertics are desiond,

For epaque Sim, sod white paned sherring, the "DUTCH BOY™ buic lead
sabilisers are ovtsandiog. DYTIIAL sad DYPIOS are vscd for products sequie-
h.num reserve hem sabitisy combinnd with exceilent light subilicy. They see

y swited fwe heavier sh where trung stabilizstion is nceded lor high-

M Semderi £ cycier, TRIBASE 4nd LECTRO “60° will |
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Canctul i of calend dnions ie gromly & ¢ thesugh the hest
mmummmmd omnm'u-m
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i The cold biscuits are placed on hot steant tabics before the sctual record preuiag is ‘ FORMULA X000
B - wade. The semperaturcs of these tables range from 260° so 300° F. [s vavsmal cases a0 AN
" 4 occasional bisceit may be left on them fue scveral bours. Noemally this prehess cycle ] . . .
, A N mﬂlmlmmmmnynuumdewdmgmlhmdmmm Resin (low out-
. - The actual pressing of the p iscuits is carried out im & chrome or aickel faced chioriq
Ad - copper nwcdmm mald in 8 fificen ta thirty second press cycle st icmperatures of l l 707 Chioriasy
300° %0 350° F. Souemwu!mnnby -pavs lhuncul bnmmmdmu-uau Bahuy Fiffer ...... J
Adi \ Carnauba Wal
¢ and mill mixed. 4 im0 The g powder i
v weighed out 20d wolded in 8 fory.five 1o sary secand cycle a1 300° w0 350' F. The [ ] Carboa Black
- P v relatively short heat history ia the moldiag op isi d by the p vy I gg;zgm
N - 3" .o
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) ! f,,g VINYL RECORD FORMULATIONS . | Tujrction Molding
: p Injectine moldiag of G .-
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: T e 4 T Reeord F lution® . i the expansion of viayl resine. ]
. Resia (low ml«uhr weight viayd [? l © of wtigfacunry sabilizess. T]
: opolymert). ..cceueerannsaae. 925970 : molding. Small pellens of S
[YRY ) : stabbded off 3 hek twe-euid ol
o3 l l Bnb-uy mixer or o plast
1.5 ! ldi
[' l i(ue- o thirty n-mu-l >
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} hest ssbility and clarity.
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. hvm'?un?m” . [ l grestest heat peeccrinn of
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PR I RESR uereennnnnieeenenaaasnensrennene. 100 ] weres, with cxc-leas re
: Type | A Plassicizer... .. 30 wability, asd maintains o
; Type 13 B Plasticizer. ... [ £ + conditions. 18 all dispersd ==
. Type IV Plasticizer...... vereraennre. 1§ ] NITE A snd B. bacd o
oo . : Filler . . cererenne. 1020 | PROVINITE A cia be
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F. PLASTISOLS AND ORCANOSOLS jacrease in plastisd wiscy
The devempment of polyvingd chloride type resing of particte size, sthape aad aature :::"""“% and dors ay

which permit furmution of 3 warkable plavicizer-rerin pastc has led M sew product
devefupments in a aumber of Belds. Mixing the usval calendering revin is the catio of
sbout twu parts revin tw one part plasticizer yickls 8 dry dough which carmst be casily
spread o molded under bw pressure. The “paste resin,” oa the other hand, it sot

{vated Dy the plastici 3¢ Py Sysupy pastes are formed
even by simple mixing. aliwugh mechanical grinding may be helpful. These tcrine
plasticizer pasies are scferred t as plastisils. Use of 2 vwlatile sun-silvating diluens or
dmncr anw mﬁxe lh: viscosity of these pasicy and proawies greates case of handling

Where marimam n
NALZIN should be weod
with the directioas gives

*DUTCH BOY™ C}
tiemsl lighy stabilizatios
solution oagtiags, cither af

doke 1 i i are refersed ®
ia the fisal ; These [ cetin sy 2 kil |
Saan- these ram resine can be formulated in twe diflerent ways, sanxcly the “DUTCH 80V~ D
” i aad oc 3 wide varicty ol prouducts wl varyiag hardees is sl cysecme. 1t impsrs v
P...ug in :ﬁgﬁeu of olmﬁ nwddisg snd speead sad dip onating. Filas avdy be cast smmay a3l sabilizers in icn

T ! -o-e:pﬂmluuwlhnuum-“m wr twoniy mils with plastissls, Thianer flms are ' l that they compare f
2 e satisfacwwily § ] lmm X A Caating of (abrics and papers may "-.1
. alse be cassied wit fomm cither plassiad or g le of fling wa the thick nd “DUTCI BOY™
iyl Rardacss revuired for the fimal cutieg. Cant Slms and uumo‘ cnmpuoads must be { ] mended for wic in —
b lna crtaml » prmite the fusinn of the plastivizer-resin systems aad drive off say N _ prusccting during she

i T of 325° se 175°F. fwe une-hall se Sve minuics are | o
tA ] mmhmmdhwmtmaump«dlm&wm ' l “DUTCH 307
: Laow p malavk® mmiding may be carticd awt by pracing platinds it aselds [ m‘:rzr“:n‘ o

’. . -l&nlmugbynpﬁxm-d Reas with relatively:beve spplied ¢ wa the sexh [ ] .‘m*

E'. in the mwid. There is practically me shriakage ia the mwdd due #e the sbeence of o - P Smid relesse. °
5 chemical rescting or the huis of volatiles. Temperatwees of 350° 82 390° F. for periade l » . m
- dm.inmcnuwu‘h'cm o fus the viayl compuende. High l l i WIIC'"K"'.

F quency qwip y Been deveboped foor funing thick sectinns l .“:""'"‘ Q
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b 78 -’ inciples apply. The dispereinn fetine sre lew wable thae ' Shality cone shouid be

. 1 *Muﬂmmmnmhvh“ngﬂulommm ‘ l Righ 2 vieowiey in the

b4 is weuaily & Dighee ratia of plasticizer ¥s the sewn than s the craventional viayl resin

2 soacks, o1 thsd plasticizer wsbikty 38d reacnvity 51¢ ul UeBw impURCe in preper ' The comart of

. “ o stabidigatinn. ‘The reanwal of 3is 2ad muistuee it wrder 52 pres e goning in the Kfphed oo \.-l l “DUTCH POY™ BEN
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] l “DUTCH BOY™ PROVINITE is highly M for clear phamivle.
Jrction Malding Farmelotion 18 is especially esciud for ity performance sader Sigh p g and service
eeeasemnnsassrenn.anees. 100 l rures, with exccliest sexention of clariey. PKOVI\IT&.WM:&:!&S*
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l e te all di em resia jeme, the wenal level is 15 cxch of PROVE-
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PROVINITE A caa be i d 50 moex comp o -
BASL.....................
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chloride type resins of particle size. shape sad aatere [ l --lhau?;d'd:n_nﬂatouo,-dd-dm Fu)\IAxlSnM
sable plasticizer-resin pasic has led w sew produect weeful in " i low Sensiom p sapid and cary deacration.
t. Miziag the usual calendering revim in the ratio of N ired, "DUTCH BOY™®

{asticizer yiclds 3 dry dough which canmst be easily [ l
wrc. The “paste resin.” on the nther baad, is act
s 3t raum femiperatuse. Syrapy paswes are formed

YWhere 0 wlfde
NALZIN shwatd be wecd with mkr rw\mx ZSu PROVINITE ia scoordsans
with the dircctioss given e page 19,

i U B Al ey (] “DUTCH BOY™ CS-137 is wwclel in plasisals for fsbric coacags where sbdl-
. lﬁghm&luwn--dmni.lcunp«unyundlwupmobndr-ﬂ

il these pasees and promutes g«ner casc of hx-llng : tiona

liluent-plasticizer-resin sysems ace referred w0 29 [ l . i ‘_."M . T:;;:: s nzulu :;::: 3‘2‘7 : ":-uﬂt. 7
de femwlated in (wo diferent ways, samcly she l' ' “DUTCH BOY™ DYPHOS is 28 awtsandiag stabifizes for plastisal aad organe-
wide vaticty «f products of varying !u_hlm - ol sysmemes. It imparn sacguilled heat wability for the fwsing qclq and it is vaiygee
ling, and spread and dip cuating. Films sy be cant ammy att mhlum »in nbolny ta iabilize dispersins scuiag against ight, o the cxam
lwur we tnenty uls with plastisds. Thinecr Blsm are [ l that they p y with the calendering sad cesias

ganomd syroms. Coating of fabeics 20d papery may
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atiag. Cast films and cuating cnprends ment be ] m&d (22 e 8 npxper llmh_ mldiag 'hunub. Tll!A}E offery maviaens
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©. MISCELLANEOUS COMPOUNDS
The viayt rcvins are w ile ia their properties aad compounding possibilities
shat many spccistized s plicanoas sre being developed which camaot be tremed
Rere. In the coatieg feld particularly, many 1pecial compositions snd rcsim
cembiaations s7e in everyday wse. Fer those applications, the “DUTCH BOY™ viayl

nabilizers follow the gy 3 rulecs of 2pp d in the ficlds discumed
peeviomly. L

When littie or a0 Type LL A plawicizer is wsed, DYTHAL aad DYPHOS appeer
0 e mowt 13tislscwry bur priacing inks cumtaining the weual fow malecular wright viayl
resins. The prise-requisises of these isks are good light ability sad sdhesion. Bocs
DYTHAL aad DYPHOUS contndy diag Fighs o vinyl peiatiag iaka.

[
FLOMAX 2§ is recommncaded for viayl priatiag inks which mest be resistant 1o sibde
einieg.

The high dest resistance, reccasion of fexibibity snd glow, snd light sabiZiey
dewﬁnmmuﬁdnmﬂyhmbynd
=DUTCH BCY™ DYTHAL o *DUTCH BOY™ DYPHOS, Fermulation of these

3ens made in the srctione e
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VIL CONCLUSION l!‘ .
“The forcguiag pages have indicated &mal udulneuo‘ tbeunau"DUTCH l ‘
BOY™ Stabilizers. The wide varicty of apphi and | e
-ixidwm,lcummd«mamwmtmpduymmm s
. hich the viesl con pcvumirs e besred the leope of say mane 11
are stcadily -vrlmg - mu-ue the over-all kaowicdge of the thlnnuled rexia felde '
} As additioaal i ilable aad mcw prod are developed, (acrual
dats mll be prompuly ivwed o the industry. - l ]
af the T | Service IDep are available 3t all times v I
- l-a- dividual bl in fid and indi the best hods o wseg l
N “DUTCH BOY™ che-nah based upua research laborawery data. l
. The reader is ondially iavieed o write or call the nearest Branch Office of the ’ |
g National Lead Cnmpny and vnll rm prampt sttcation in getting a1l the informas l l
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VI CONCLUSION

kave iodicaiod the geacral wscfulness of the variow "DUTCH

de varicty of applications aad sp ? o
'J«m-'m.mhquddnmpeduyml.m
% L 1 ah " " N

and Techaical Service Depar
:rease the over-all kasowledge of the chiorinated revia Gelda
be ilable and scw prodects are developed, facsssl
2d wm the indemry.  °

Techmical Service 1Department sre svailable st all tioics 4o
=8 in cmfideace s0d indicaze the e swrhods for wing
il based wpon rescarch faborzsery dats.
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