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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, becauee
. of general impeovemenrs ia the resims, plasticizers, colorants aad seabilizere svsilable w
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L INTRODCCTIOY

[ 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 apprecisbie wiume wicd. Dunag Werld War 1L, the aced spraag vp for an
¢ with gd sheeri '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 o the srmed furces, browght M:MM-*M

berween 1940 and 1948,

- . [ I In 1947, ihe first geauine postwar year, 3 napidly expandicg cossemer mtarket
wiilized 150 millina pruads of viay) plastics, The yeae 148 Bruught s further cxpan-
sina W over 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 chorae-
[ ] plastic vinyl chhnride type resias. Mudilicatinon of the visyl soins through the uer of
chemical plasticizens, culorants, snd Glicrs has adered 2 variery of rigid, somi-rigd
sad feaible products.

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

. packagiag, p sheets; shower
[] bags, clectrical tapes, electrical insulation, mivag 3ud 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 discndoration 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 > ' 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 imscnsified 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 vatied prescm day svquiconme, & Nay of “DUTCH
: l I BOY™ viay} sabikisers kae been deveboped. Thest “DUTCH BOY™ producs amt saly
! pootect the resine dhemmeiros sgriont degradsion, but ot the seuec tene affer 00 inta
’ 'l foswnce with the ethey sompencans of 2 porticulor viegl plusc sysem. i
mm’mm«e—d—u-c—«i—-‘
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K, CHEMISTRY OF STABLIZATION

As b fuce indicord, 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 cnmpinition which sre sufficieat w0 probidis
its wie in many oiherwise whelly desirable applications. The mades of chemical action
'rhnby such cvempusitinge are degraded ov may bt mblnxd must be considered
in erder luumlhgmly anack the pmbieom 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,
viayh 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 .
(- < <t 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, o wrange, and finaily o & reddish
Srwwra which sy witimately beownas 3 charred dlack. The imlatin of hydrogen

chineide duriag this suggeses that the degraded pel hss resulted, for the
anat part, from t wl chlarine in binas mblﬂmimndh«u
carbrm yicldiag the lullkowiag srecsere:
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’ iafkerundmwg‘l‘mthaumaybem‘m tnnger 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
! Ham action with the wllinmatg
}f‘ ll | B LIGHT DEGRADA
: -
. Pedyviayt caloride pi
s 3 [ ] aad (abrication, and con:
KA o [ ent whea the fisished cump
g g withia the ulira-vinler 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, Ia sddition, hy
!.) i [ on the Jdouble bonds
4 : , ' : n - - - i viayl chioside type plasics
i~ " -y e wr s [ 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 thruvugh the g wat, at rand wfa hp!mgu [ degradation. As 2 resule,
chiwside uait, fullwing -loch mm-ul num-u- (rom this iaitial vasaterased pasi- ( native and ayidation, wilt
tion scnds ™ ¢ § of additiemsl hydeugen chleride waits duwn [ ] ever, pond hest snd light
the pulymes chain. Tk m af ihe byduges chlwide releascd appears to favor deviation from theary 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 » stz peak 21 2710 A which is isdicative of the [ ] —
b 31 Kreupeay ol these data with light dats ve kanwse C  HEQUIIIMENTS
e carbuayli d | h'onhonnlmmdnldum-hmy Thnnt- [ HE i '0' °
st Soayl 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 she kydroxd o
9 mlly ‘ur-l-l - piytnﬂ cM-mdc may alw be eaplaised thrwgh 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 she ovid -a be evune. .
Ia owmmnary. it is feit thay hest degradsscan of viay) chi .'"l"'-_"""
f Boough & dusl mech of dehydrachl and anid. t nkv‘ prs
i N Lioman, the b s ($oso af Wypdomgen 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 oue ‘:rd-pnl -;z potymrer.
yene siructures withia the degraded pulymer. {See Figure 1) l ] Uader S dits the osidatinn may booome the prissacy degrads.
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: ER IR ‘ ‘ Ayviayd chineide plasii  ave 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
! chhurination. Sisce uitra-vinlet l:gbc is s8 envidation 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 idatom. 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 [ ] 1o 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 ant 2 clear cwt, nd amnthes et 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 characicrintics of buat
de sthow 2 srmag pezk 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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mw-d.hnauma‘mkudmunq These cas-

1 very seadily 'mnbyo:dm.nl nunnx‘r::uv-m [ l o ngh ch type € e pramib e

1ty dehydeackd possi b:n‘u-n.pln Wcl_m-t. ” o o
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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, both 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) adecr stabilizers wish this pruep of plasticiscre®
R II‘ Phonphote Trgw
I-Tynllm&mihwmmmhdaud

ATION OF VINYL PLASTHIZERS

¢ Ester Trpe (Phthalases, aJi;uu axcliwes, 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 Seusbilicy or low vulse

wte Type

1. phosphaecs

{alkyl phesphases

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 comtriaing 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 phikalase type
TIAL. sad DYPIIOS 302 2l ewtsaadiag fue hest
s cheie light stsbidizing sctiwa. TRIBASE akue gives
maority of plasticiaers, bus it is gremly impowed by
= DS207 (0.5 w 1.0%, bised vn the weight of
o goud light stabslity and is 3 highly satislacy sl
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mhh.u-f Where the aryl group is coemyd. the reactive basic lead stabilizers wilf prob-
ably cavse Semativa of frre cresylic 3cvd 2ed revult ia discod uader
s cither beat ae higiat. This acid formatine with resultaat poor mb-l-rymu wpply
in the general cac of aryd phovphatcs. The wac of DU TCH 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 peoidiag the desirabl of
Jead stabilizers wiih 3 weiniwem of the amtﬂt trnﬂ!y ol basic lead. In ome
iastances, NORMASAL appears vo 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 cunpends, TRIBASE, LECTRO “60%, TRIBASE-E,
DYPHOS, or DYTHAL are lm—tadﬂl Tiat basic trad stabilizers should be
wsed with sech plasoci whea ics in 2 subilizer sce the
primary W DYPHOS imparss the bont hﬂl aad light stability v visyl
ising large af the 2iky? pheuphase {Type 1 C) plasticizers,
Almnd!, there ase several types of applm avolviag the hind of Type
£l planticizers sbere lead sabnlicating is mt 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-
lizevs, 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 “ODUTCH BOY™

l.l'.\I)ST:\l. 3 Sead e, it "nt«chu D3-207 whes 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 agieg with plasticiaers 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 camposnds in which Type 111 lacmm
26 20 sot-bluching sgoats 80 reduce any sndency tvward spcwing,

Thwugh Types 118 B snd C plasicisers sre dificek st best to 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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Misturvre of Plyiloisr

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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$anl stalulivers are w14
wwat mevailed “clear™ apg
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cod 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
auf 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.
ea, 88 000 000, -
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Mintuers 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. Amwng 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 staditity 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 »
Rizhty hasic stabilizee is detrimental, it nuy be devirable o stabilize as 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
primucy sabilization. “DUTCLE 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™
$3%. 207 io lese premc 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 Samble ne 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 pigwmcnes 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. 2d vivid shades af red sad ither codars i this maaner,
“BUTCH HOY™ DS-207 hac 2 refractive inden of 140 and dics st omtnbute any

appareat opacity whea it is used ia aemat Jubcicant concentrarion, “DUTCH BOY™
TRIBASE, DYTHAL, DYPHOS, TRIBASE-E and LECTRO (" have refractive
indices of spponimasely 2.0 and custribute in sme degrer 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 corsumer 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, ine pabilizer
wuy de mre cypensive than swher, «n 8 ewad hasis, but o 2 pound-vsiume cnasid-
cratim may be more ecvmvenical tv wse. O this basis, “DUTCH BOY™ PLUMBO-
S18. C (specific gravity 296), PLUMB-O-S38. B ppecific gravity 3.3) and LECTRO
60" {specific graviey 4.0) are 3nvwag the memt cvannical “DUTTCIHT BOY™ kead
stabilizers which nuy be uwed in winple Simitarly, “IUTUH BOY” DYTHAL (ipe
cilic gravity $.6) is actually an awmee contly than “DUTCH BOYT TRIBASE (spevific
gramy 7.1}, ahihewegh there is 2 diflerence of ont per pound in thee materials, Thie
casc i 28 cazmple where iuality muy be sbtainal withet sacnifice in ong cnasiderations,

An additiems) advaatage Be faund with 2it the “UUTCU IOV tead ssbilizers
s theie riag characteri Siace they arc wiid inmiuble marrials, they sre
a readily evtracted by watcr, organic wdvemis, wils, ew., during their we and ex-
povce, As indicated ie the table 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 19ed 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 rexp
wngretionts. For cases whed
National Lead Company,
of aen-lesd stabilizers, P
stabilizers, btk kad sad [
eflectively shnast aay type

A CUNSIDERATIONS

There acr four separy
fead abilizers may be accy

5. Carkty

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

2. Suining
. Sume viayl plastic prd
@« ather sulfides where the
wifde {ormatina, leadiag
cad stabilizers are ned. T
ing of the sinchs. Aassther §
weappiag pPaper md cardly
resintance is roquiced, wxe
Viay} shecting weed 23 wpin
cries and Lible chaine, snd
where “$1TCH BOY™ o

TI6GTT IIN

81y} UBY3 JBo|D s8] §

ebvw wit eur 1 aniiAL




e p . i 2 bty Ol S P e . Sk, ok Mt

ARG pcitd B i

P > VP
‘ . -
253%3
» P POTER S TYITION B L v < e 2=s332
oo T TN VSIS TS (W T A A B\ A Y Y i B e s P T U At Z 3 a g
e e Rt IV I DA, S S - 5 L . s e =
- e o P DB a e b sl s gt e . . = -—a "
— - """" e ea a _O‘,’;_:
Qa. g ) g ;I
L g‘ >~ l
a5 23
o 3 =
oo ,_,_3
3 T
>33 I
D o
~ =]
1
. ll v
™ 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 sed and srher enforsia this maneer,
1YS°307 has 3 refractive index of 1040 20d drcs ait 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 cvmsidered. I the cinyl cunpownd is
wed™ Basis, and is old 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® brpimsing

.

L4
LI
[
8

!
lil
[i|

[

-

L1

[1
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- I 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 Penper “applicatina of appeopriate “DUTCH BOY™ viapd
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 separasc 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 pessibility exivs of reaction with ibe stabilisers veed. Lead
veifide furmmien, Meading 82 Mighly cubred 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 products, Very sftcn, some

y N ised i b A 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.

3 Taskdy :

&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 Aighdy tess Tubeicat [ I
E. aver-all vinyl mwun:w-:ukm ol oaly the :ﬂ Y e uiromeans of e l thas CLARITE,
i b 8o well. g ace aaly the uabilizes bt the ather ingredients l l plasticizers.
e L - PROVINITE]
£ l’,‘lﬂh with Other Componadiag Iagredicnts stadilizers. Althoug, cemeeamee.
K. A! discuncd in the section of this haadbuok 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 Composniing tagrediernte

fun 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,
3, especially plasticizers, which show up w dbest advaatage
ith “DUTCH BOY™ aom-lead stabilizers. Denaited infor-
ntsincd im the section na “RECOMMENDED NON-
¢ FOR VARICUS PLASTICIZER TYPES."

EAD STARLIZERS

nos-desd stabilizers linted beduw are designed to 615 the

tion ia winyl chloride products of all types. While the
aceraing the dest stabilizers i 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 8OY" 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-cadavem 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

-

11 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 compeads. 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 symmms.
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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
seabilizers. Although its chectrical m 2re st apssl 10 the standard fead -uh-
lizers, PROVINITE is highly atiefacsary far clear and brightly colored ,uhmlg
siocks foe imstromcas wires, mlq Christnas tree wise, sad ather low requiroment
wise caatisgs.

PROVINITE's combisation of mabiliziag propertics is islly suiuble for
calendered viayl sacks, where tesistance 33 wridatiom aad sharp’ mnum of color are
ercrtisl. J1 may be wied at coacentrations rangiag from 2% of PROVINITE A s0d
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 » siax erganic complex ﬂp«uﬂy develaped for
ca-wse with batiem-cadmiven stabilizcry te cluniaste sulfur uanm; NALZIN should
atwrays be wred in d. with J. since i lsrpe smounts, zinc
comprunds csn readily becume degradatien catalyws insiead of subilizers for vinyls.

The exact level of NALZIN meeded 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 aad 1 l‘lo\'!\l'n: ] d-.u hrdug«l [ I.S',‘- 'PROVINITE
A, 0.5% NALZIN, and 1% PROVINITE B {al} as eesia busis). Usder se rircame

sances sheaid N ALLIN be nied sione witheat 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 is entirely compatible with vinyls sad it
‘-’myb-kpuugmdaq }‘UJ.\I.\X 28 gives viayl fibm e» ideal wirface for
g ond pei sac 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 resia,
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, » huriwmsofiem orgmic covnples, i s cxceliont l'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 i in
!‘1 . ml«x-ﬂsud-dm-mtmpmrdxﬁwanﬂ.hbcahmvm l‘, sl
i {ud results in plastisol snd thin calendered filens requiriag weatheriag rewsance, TYPE II  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 aad i ided articles. [n general, C. Al
'3 it should e werd with the various ~mrrcn BOY™ aoa-lead 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 mcthods 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 EECHMMENDED NOX
iavesacat .
€. PFLASTICIZERSTARLIZER 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 synem 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, bave 8 Drariag wa pmp« chaice vl stabilizer. X 31 the Lachers smvulved, ] CLARITE is soggested; foe §
* Byemvewes, the plasticizer syseers is by far the meot important, Plasticizers vary comsiders wendd be schccted ; for mazig
ably in their ability se withusad processing heat 2nd ansack by breakdows prodwucts of the tes nd
viayl covim. L somse cases, the pruper som-lead stabidizers acraally indubis brcakdown of l sechimn. . o
plasticizers, In wther words, they sabilize dnr!m-nmnnn 20 the rosia, hnuk A S'hn.v-umt.u"-l-q °
the cane in brad sadifization. Tu cther & 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 e
Mumamd»*muﬁdudhyfd. " w
The cliecn of wobifizer-plas are pracest by the plesticisi 1. o
'um"-- sdeaced by bluckiag of srveve i g
by the bu peadd ‘.c‘,"-lum ]
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prianl Hight 25d oud hering serbility sre
m-ﬂ-ﬁ-t.ctlﬂmnpwuubnlJ
rwificang 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 ditpcrrion im pasic resine aud eolutions, W is
li-2-ethylbexyt piuhalase (LOP}.

. cakciun searase, is a hubricont ad epplcmentary
lnu-drluuknd«edpmd-adw
t s 20d i h ided areicles. §n gemeral,
*DUTCH BO\"' sun-lead uabilizers waly 10 e
s requiced over 1hat pruvided by she madilizers
scewing mcthods sad speeds, asd the “practicsl
5 wic ia t specific applicatiras. Ia 3 few
vgraple reeords, CALSTAR is wscd a3 the wle
sdditicaa) srabilizer will g uve s Be 3 very good

NTERALTION

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

nd&mnvu’i phmcqmdau—m&t
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7 choice of nahlurr. ()l alk thr ha-un -vmhd.
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w-jead uabilizers of
whu*'hmnmu'dl ukm;-‘uh
icizcrs im the 1y are sfficiently

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
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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 plasticizer of highost quality with special
propertics such as Jow eemperature Senidility o low vols-
tility, o,
TYPE Il Phurphate Type

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

CHPTIY

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 Miscelloacons 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 problems in sudilizer choice. Exeel-
fent 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 selevied; fne mazimwon clasicy u.n.\mt B nmnnded. The specific
d .d for these were owtlined easlier i 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” PROUVINITE. CLARITE, sad FLOMAX
g Migh heat and lighe stability i Type 1

25 we
an-mvwlnumalmmn-uuw
muum«mum sre employed with phosphase plasticisers, 8
o é plamiciacr (Type 318 A) odds io hase nabilioy,
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The wsc 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 {oegamic 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 in
vtym« rosing thue e b-llnpulymr resins, ud is especially wieful in viayl
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 esmer) aad Type I1IC ¢ 4 ester) p
0 very similar gablizeg wchaiques, “DUTCH BOY™ CS-1374 nntnm 3 h»gﬁ d’egm
dl:ghlmumm'rmlllBudlllC lastici and p wabili-
2ation -gauu oarbesr weatheriag. “DUTCH BOV™ PR()\’I\ITI'. wrves 38 am
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 beaded semi-aigid applicativas. In some products where absndwte
elaricy is mot esseatial, many cnenperaadiers 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 syocme have prwed b be very versatile and peactical, expecially
whes high swars of Type 111 Band 111 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 b the id Tk
wsnally obrerved in vieyl pd«snnnmlcxym:kpndmﬂummnm
¢ spew, we i the casc of Light exvpusre, 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 pocbliem where “DUTC soy™ D\‘m
::-m--a-uﬂctlmrmm gives 3 degrec 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 30d Sight ol

!!J‘nhhum

.

. FLOMAN 25 in thase viayi

2 combiastion of CS-137 sad
CS$-137 a0d the excclicnt light
b'uahilixe‘hndﬁen‘nyli

A biaition of ~DL
recemmended for wabili
‘_ll.._
this comdinatinn dnn not oy
plasicizers. CS-137 @ abse v
Light wabilizer. 11 is recomany

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

cuntrins 2 bi.ge swsat 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. Amoag sthe won-lead
weerall hebeicant. The bobricas

by CALSTAR is detimincty i
sabilisere
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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. 1a many cases, wse of snall amxmnts of Type 111 A plas-
f the visyl resin cmieat) actaally improves the sabdilizieg
misms raoilizers. 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

T

2 ok

m)aa"rypclllcf d ester) plastics

techaiques. “DUTCH BOY™ CS-137 imparn 3 digh J‘egm
BT B and 115 C plasticizers, 3ad pmvides excellear sabili-
theriag. “DUTCH BOV™ PR(_'\’I\'OTF SeEYTs 28 a8
s cosjuaciion with CS-117 ia calendered stacks catzising
sicizers. “DUTCI BOY™ CLARITE perfoems similarly in
d semi-rigid applicativas. [a same pronfucs 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 jo be very verutile sad practical, opecially
¢ LLE B sad 11 C plasticizers arc uied, sad whon plasticizer

lin'-l-..ga

L]

CETY

myl saxcks cootsising 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 FIOMAX " ;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™ 1)S- X7, gives 3 degree of wabilizys
s scond. While the various sea-lead, usbilizers belp
4, the smn-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 1ad 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 viayl resia and Type VI A plasticizens,

A combiation of “DUTCIE BOY™ NALZIN aad FLOMAX 25 is especially
secwnmended for siabilizing viayl compoosdt coawising Type VI B plasticisers
{slfgr<containing materials), fa addition m its very good all-aroand sbilizing sciiom,
this combinatinn ducy 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 2s & dary stabilizer with PROVINITE e
FLOMAX 26 in thrwe vayl canpounds which must Rave extreme resistance 1o outdoor
-rahm-g aod witra.vinlet l»;hl. Whes added lubricatiom 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, ® get the nmﬁt propertics
Jcmvl i various pnd.m. Tka-lnhmd cxch plasticizer 21 far as adbilization
d is gencrally sdditive. 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 cansdercd alone. Very often, where a furmelition
3 large ol apl nther tha Type [, which teods w be reactive
wr difficels we stabilize, it is mecesary 30 sclect 3 wabdilirer sysem a3 if the catice
plasticizer custone were of this oeder of rexctivity. Ia this respect, we of "DUTCH
© BOY™ sun-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 nun-lead seabilizers, ‘t)('l‘(‘ﬂ BOY™ CALSTAR is the best
-null l-bm-ul. The lebricating progertics aof CALSTAR ace mperioe 1 those of the

da. 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 isbifisers sne aut seitsble for priasry The

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

v Prrq

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 oftes 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 sccesity 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 muskedly
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 amd PRO-
YVINITE are cach mppliod 20 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 asw 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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*DUTCH BOY™ PLU
ing materialy of this tyy
will be found vesy wscf

The scchnique of o
the degree of dispersiod
batching imsure this wef
in 3 More aniform prody
paste is & very obvioud
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OF VINYL STABILIZERS i £ddisionsl athods have bere wilized v obtaia shorter pre-miring snd fusing
: «ycler. They shorics the s ia which the plass pound 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 bener 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 cxsicr 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
rem withost the app ol spatiag, 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 weilized
tich may be snsibuted is part w “Icalized subilizer pre-dispersed sabilizers. Acrasity, scrbasches 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 echer having i
2 multi-fold increzie in shimase sbilicy will be the [ ] .

ing techniqecs wacd ia the industry so adesia proges
e compuownd 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 praccmiag sywigwent,

s sech 3 “DUTCH B8OY™ CLARITE sad PRO-
Nvw-component : CLARITY A aad PROVI-
3¢ CLARITE B and PROVINITE 8 arc Siquide
M”“*‘qrﬂ‘ﬂhhc‘nﬁy
dmnﬁrquﬂ-—nmﬁﬂ
l“-iﬁ&r‘nﬁm‘wb‘*md‘t
NAX}S-‘SALX!X.&MH-‘G_‘
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- 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™ viyl 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 o 375° F, bt
* ‘: X BOY™ vinyl sabilizer in a aumber of practicil end uses in the vinyt plastics ficld. The l compounds.
: & 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 coenp faw jats will be indicared by enaducios w provide elecirical
i gencric classes rasher than by brand or chemical namcs. In all cases the resin dexcribed iulation retistance, 3nd the nf

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 Kftcem petcent by weight are weg

. p N in the stabilization characteristics of the vinyt compound. Fillers will be indicated 29 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 (BA

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 will mcrely de 1adicated 83 “wpple- [ electrical charactetistics 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 direcily 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 8. usbilizer of Wit Lrest img for this process.

" Extrusion compuuends of this sict sre smetimes handled by twe eviraders 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 il 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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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 aad effectively 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
»f viagl chlocide, me 8 cuplymcr of vinyl choride with aay
stiomal wasatwrated materials in ase 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 available Jeft 0o the disctetion of

dmld by oy icizer clamification table

bals {rom the p

qxnﬁany ndnuud Forvem 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 ving 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 sbslizee is & lews i

c¢ wemperatares required for Suving nd extrusion of adsy
1adilizer of Wl6 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 Auxiag 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 shuszer periods thaa required foe dry mized
compounds.

Eleetricel Componnds
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 fexiblity snd perties during
lag-tetom cxposure r heat and msun is of panmnn unpwua«. Sclecsed clay
Sllert 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 peioary imulativa “DUTCIHl 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 characterisiics with st of the cmmemly wed elexirical plasticizers 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 speciaily prepared baric bead -'bnn sulfsse
containing 847 weal PHO, of whick S0.8% is safe and resctive PYO. [t gives excelbent
electeical propertics of the tame order of manitude 2 TRIBASE, but it does mot
pesens the rescrve heas stability of TRIBASE, although it is spetior o basic lead
carboastc aad 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
Biee wn bngg-srran water imencrsion. 1t i 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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:_‘_;_‘f‘ Ly DYTHAL is whe best svailsble uabifizer for coping with the high extrusios wmpere- l l : FoaMA 8 A
{:: Y muaﬂ-yalmdlbenmmhcathrmy d in the subsey wic of [ i
Y | I 90°C. % 195° C. appli wite fation. This app = be duc v the vausuaily low l l LomCan
‘\,1 rexcrivity of DYTHAL with planicizers sader ntmag heat omditions as compared l Resia ....... ]
§ \i ™ the weber highly basic bead stabilizers : Trpe I A Preny
1 “DUTCH BOY™ DS-207 peuvides an effective bt in sabiliziag actioa for all l l Type 1 A Plrmig ~————
54( elecerical smachs a3 3 supploment o the primary ssbilieer. 1t prwides lubrication [ Trpe 111 A Pio
.E~ ’ witheme MM tibility, and improves elecrrical peuperties duriag proloaged wates ! l ;:: “"" Al-":‘
5 imuncrsias ions.
= Scowntary imwlatiag of jicketing shacke are compeeedcd with samewhat feve ' 1}::’;;.;;5‘&;1
e S . . emphase ea wmavimem since siech is their peie l LEADSTAR
o < mary feactioa. Jacketing stacks are usaally 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 l .
et 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 l L2 4
;' . beac and bighe resistance witable for jaketing. \Where scmal mutdina sctvice will be .
b9 racwwancrcd, the we uf “DUTCH BOY™T DY PLIOS and uszm.. alnwne mindacy T bbb
2 i visyl chxtrical sexcks of all oa-black types. 1 e "‘:‘ Pl
£ “DUTCH BOY" PLUMB-O-SIL B 1ad C. b safiun cvatent, cenplex pre- Fpe IV Flasic
§ . cipitates of lead wriunilicate snd tilica gel have gwal electrical sharaccrinics ia viayl l LECTRO ~60~
Iy chhoride pabymers. While they have someukhaz Jose heat sbility rescrve thaa the maes ) DS-27 .....
! Sasic nabchirers, their low tinting steength, preventioa of spewiog. and law reactiviey .
wowands plaseicizers asd cubirants are waigue for 3 Aumbes of special clectrical Jpplsu- [ l
Sene. O0 tree witing, ) Nutuee and spplisace curde, and sircrall wire, ‘
¥ where special cuber effects 3ad translucency are deviradie, can be cumpransdcd 5o best FORMULA W
i sdvammape with PLUMN-O-S11, B oc PLUMB-O-S11. C. The posd dectrical charse [ l
K seristics ot these PLUMB-O-S1La, combined with theis fow spevific gravitics (13 snd ' Nigh Temprrsoey
Resia oonean

Type | B Pissig
Type 1V Plamid

£
DYTHAL ...J
DS

cmesand

“DUTCH BOY™ FROVINITE mmadﬁ;kﬂu&ﬁq snd gred light
stabsliay. It e perticularly well aited for e in kdm secks where clarity o bright
-hamdmdudum*mm ! . of Jead mabulizcss is et

U N

Special stabilizer comideration shasld be given whenever the chinriasscd persifia
or sramanc plasticizers sre weed luutmdkmmdw-myl-.
Tativa, The chuice of DYPHIOY is d i wch cumpuuads i vabilise buch the

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

:‘u v a-uao—ur-,-u-u-mu—,-:—h)
: IOVDURRPPNN ot
-

rescce

Type 1A P
Fillee o.coceueccneoracocacan
TRIBASKE »e TRIBASE-E..

W At ot Gl e i W e

2.9 revpecundy), make thise materials comammnical stabilizers which cae be wed o
viayd choctsical applications. . _ E

Ggzestt TIN
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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 LECTRQ “67" are
wosll addiamnd 129-207, giviag a pwa general-puspose
able fer jxchetiag. Where actual vutdour scrvice will be
TCH BOY™ DYEHOS and 125-207 is slnent 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 are desicable, can be compronded e bew
310 B ae PEUMBARSIL C. The pund 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

eecevascsssrsssasences OF

Inemowaae

|

L

roRMRA B
Low-Cost Cournd Purpoce lasulation

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

-

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

Type (1] A Plasicizer.. vonen . 8
Type ¥ Plasicizer. . ........... veevsnscsases §
Type VI A Platici ——s s
Filbet ccovunnannnocnannn. ceesvesresocaace 28
?
1

FORMIRA

TW Trpe loedaion (60°C.)
Revi® oooeinnrnrnnnenn
Type 1 A Plasicizer. ........ -
Type IV Plasticizer. ...ccceen...... .. 702
Fi tesssisetteansnenenensnssesesencocans JO3S

LECTRO ™0™ ... .oeoeeaeunecncvracannes T
Ds-27

L RN~ |

romuRa v
figh Trwgeeature Applisare Type Insulution (165° C.)
Resie ...oonenin ceesen 100
Trpel B Plastici 18
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b ’,’ Clrar Jarkrting for Specisl Parpuers ‘l
2 X ] Retis ooeneaennnnn erneeeetneseevennsesnas 100 l Revia
' » © Type [ A Plasticizer......c...... . 28 ' T lA!!n
. ] r‘.} Type [T A Plasicizer .. 25 l l T”“Am’-"*“—
. F 2 Type 151 A Plasticizer.......o.0 . 3 T"'
?"}‘ PROVINITE A ....onomnoos 2 I T:;:::::
43 PROVINITE B eevuieninicnncnenrneconneans § [ | FLOMAX 25
& ] Seeacic Acid .
- . 4 £ ] '
b |
. P { 4 KemElrctrieat E: loow Conrrprntssnsh l e
: 3 E-' ¢ Eatrwsion comjuaunds arc wiod in 2 variety of specishaed moa-clecrricst spplics- ll
B 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 Reiia .......
) ! } ot The fulk latines may be nandified for 5 u-l-mbynryugﬁllcf 11:"‘“‘"“
"o & aad . plastcizer contents uhum the desiced phyvical propertics and procenisg ] T’ pe :l‘l‘ :':
- < K 1 characreristics. Where stiffer stacks are. formulased with bwer plasticizer anmneunts, the ype
- . 3 % extrusion heat histury bemmﬂ moge severe, and highet proopusstions ol stabilizer mese
N ;,‘_‘: 'f be waed foe s, inclusion of 2 ame pulishing vperatioe will ]
.« . W [ Comstitute 38 anl«huunal high heat cycle and revquire sbditnmal stabilization.
: . { “DUTCH BOY™ TRIBASE and TRIBASE-E are recommended for general [ ]
} . purpase epavpc eritusions. The high basic feat cvmtens wf these sabilizers comseiduses [
. s high ecder af heat stability. When partivetsrly scvere conditions ste eacnuntered, FORMIRA DL
i such 31 high extrusion temperatures, “IDUTCH BOYT INTILAL is the bogical choice. [ '
R DYTHAL sleicmtributes gound 2if- purgue Tight wability, “DUTCH BOY™ DY PHIOS I Tremduceut ur §
d I is the vatstanding stabilizer for applications sah 2 vpage ganlen bone and spline, ] Resia .......
- PN where p agaimt e del eilents sob wltea-viedet Hight v cwtdenss eapvswse Type § A Plag ————
- s cmential Type }1 8 P4
4 SDUTCI BOY™ PLUMB-O-515. R aad C are weed in spplications sequiting ] :ch\lll:_& o
N . . translucency o bright culers, Tn additium s their b tiating steogth, their fow specific '
§4 e e for b ot ol 1 ] ©
. " = SDUTCH KV CLARITE Ass prwven be be particelarly well suited for clese o
: . ) ’ nms, soch g8 gasketiag, welting. sphiac, esc. '
Where sasiowns clarity aad soa-yeliowing are desred 'ﬂt"l‘ I BOY™ F!.O- l FORMRA X m
3, SLAX 25 shouid be wocd. lis grod heat snd fight wsdiliy with exceptivnsd cg
) ‘23 - eme of inonp d ie uyl--tluogn‘mb-'. l [
K F-nmmhumtwﬂkmmuwmamd Resi® ..cc..e
R X cither FLOMAX 25 or CLARITE, with NALZIN, is revamasended. Trre A i
e ~DUTCHE BOV™ US-20 dibomic ead e imcoeanesthe usbiliey of ss i ] Trrel 8 Fin
. g’% sine comprend while p icatan withvest imvenpatiality. LEADSTAR, Treli B
23 mwmmhw-hmmmuhml_—cwﬂ' ncm l rl"l;l'l‘.\'
% Slied compovads ~10TUI} 00V CALSTAR provules ok :I(Wl.\’

A

DUTCH BUE" sva-lesd sabidisere,

L26GTT ITIN




" b ekt P S
r— . = Bttt .oy
, |
N }
' |
s |
RIS 80 R - T L0 W At oD o '
b S o ,-._..‘3‘.,.‘__,_, PTG . 5 r Y- 2 N . o e w4 B
i » L L Ve VY N.-rwu- PRI SPE. BTN N . N ST T 58 9’ =8
Ponset- " — - ek o e fpime oA R ] bt e Ko a =62
+ pongy o3 £ - T2 0
~<®om
Jeoe o’
o
3 :-: -ﬁi
*F25z
asze]
- ]
O oI ==
] co 3 l
i 2321
L1 T8
l _FORMUA v ® I
l l Clenr Carden Hase
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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 socarste, 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
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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 ch ‘
A ! focrmulstion. O
. } : l. l _ 1a 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
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£ Type A Plasicizes (fow con
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Gt bew e  tem

;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 aad 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 praceses
m.-diupdduh'mmunhunfm&ui-mﬂuhmlu
seveles are sbtsined Dy viing & small smount of CALSTAR with the CLARITE A, »
shonn is the Sletrrtion.

Asbesrn is commonly weed 23 8 Slles i scmi-rigid compovads b of its cxcelient
contribution te dimensiens! 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 illunrates the wee of
NORMASAL and TRIBASE for primary heat sability of s esbesos-filed mock.
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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 Plasticiser...ocverennericiscanne.. 0-10°°°
DYPHOS .. ..civeiininnerectntacancancnes &
D207 ..c.ovverorracnsssssorassccosanssos &

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
extended hrat expeenre 3¢ the fous-ull type. The faur-rull Z-calenders tun the cwch
theouych 38 greaser speed thaa the four-rofl vertical sack calendrer, 1nd 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

db‘-h“u—-.“&—ﬁ-t“..,—-‘””*hﬂ-a‘
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wibuted by FLOMAX 3
with & wide range of plag
emables the o,
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

uappurted s9d 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 cyclc 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 operativa. The time 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 20° 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 on 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 compuacan that @ske up shacks which eusst moct mony

e Sovudaths & Sutnd @ & 5 gume of Type § B ghusthun, Sunat o0 G0 anin.
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"requitements. Proper stabifizstion folfows the gemesal principles which have bees

ll'wmna'muum

sl IR SIS - PP SN S SO S SN U SN

PR A £ S 0] A S B et e s Y g .~ gt ¢ e i ¥ P

~~ -—*}4!»'-:1’--';-». B J
_‘-l-«.v_.d.-u-y.

‘-«q,‘ hoorr X/ ek e, '.g

14

previomly outlined, wsing the muce batic wabulizers where maiimuan heat sability for
processing aad reworkiag is scedad.

For cutstanding clarity 3nd revistance w0 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 coasquently

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
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