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a cat i opFiNggioRYeptiogs! '%FH"'SH"R&F‘T‘“ ‘??e‘?‘%i? °m8'ﬁye<9I‘Réﬂ"Prﬁ%’Ia‘éé’P"Phaq‘i‘t?t’ﬁl'“ sych Jepinst Fosn

st \ce, t tm b mt g ip the re the
Hgt talo 2@ :(?}ed o ten H)% ;ﬁg tl R s ?éﬂaﬁltv al d%g Im ng
oxy

r to at
mg extru IO i r m ermo sm {
r EiSI ns oh?olemn r sm t r ess é;f f Qé \él c%l %g ed
col orat é |t t ol\_\H‘ Ulm
desire d %ng re 99&1 xt L\e JI n%lr'% ;be Jﬂaded or
chronop ﬁ@edqﬁ Rr, @U e?h saFﬁQ waf s %F p l& t‘esﬂ wﬁl arg & thoﬁFUd: Dﬁarlg

chr oBppiKeGandab H@cm.leyallayué RGN Mo GdiAbA ilbRRBL N.  Typi cal Iy the anount of
col orant Qn@phayeg andyicdifatd bOWL cObka i aR e@?dpnste r&BinDR VeRES miay @fse bélBlegarbd. oM
. 001 peswRRbndefrats P& ccdtaln, ankippropriatpt highaR@ntagbod cdibratithTheQioRdonidtesiRdy(at in Of
the resina forro D liEmids,i solis, €. @wda o pulerst ¢t/ ma&d:dldbsrmeg'hm)coﬁde&mtebmapmﬁs eat in .
t he resineormegeded the dhesnapfastichesinasdéseltundanstead i thmart. For i nst ance, such
addi 8§ ves Thagolprarss yekd ipl thes piocdss @nd jn tha tcowrdsitiom o the Jresbrit| inveetiog ard pdlymesiant s,
fl ame redasgntsarhiob mayge¢ording te) neaﬁg@q'é's*e'ar'?el ingthé liquidzpfieRet Thyugdf iyt dipuidyptiape, Hey
readi | ymplaadped @ dhey f'P‘PR'Pﬂ? Rokymer raelt ip golverts frap form ratheqBantip e formipl seiiprrdiint s
have be@?Pefﬂ?g%f"v%d"'F °ﬁa'v@f Py P'Ffreés"@rm??ﬁ‘"hd?%'?‘é‘@ oM may thavscerigip tprcfeﬁ\Q%e

- A1 $9idrand mereover "qg ARk 126 °&rﬂ'§°“¥ fo the matten eelyme|
cQn ﬁgrﬁe ora co olv pe6ﬁ| c reid Sﬁ es her% ;g'paég

or advantag]%? % )ftiarfp" (g the duct. %\It rma awev %e ound
that ad Maﬂ\ sm tw’r oﬁgéfgua%. th tHe rés?nu' arly
desi rab{hg\s rgugd, %g il or&R ora t escri bed herein

provi de T §Rd fudwirig é‘f{ﬁp?es i até&rtﬁeg?n%{bncﬂlega&darﬁ'bqrcéMHgGé" uRibss QsHaAe in%%&ﬁl%é' ent

cl ar kg Yare 6N, wiyght.i cul ar. cl ass of additives which have been found to be
useful in this regard are the benzylidene sorbitols including substituted
benzyl i eegpLEQr bi t ol s such as those described in 55 U S. -A- 4,016,118 to
Hamada, et al. (E. C. Chenmical); U S -A 4,371,645 to Mahaffey (MIliken
Resear ch Ooe patietiiao yixty afve alé frantestes Rats @h2 - dilondet - (BeiByI§ulieiBlhiliedwvetd Fdidd t o
Kobaymstaia, colsk (lea$ thai MRVE) Jrebpae oCROSHi @as$ Pf. 70% sulfuric acid and 535 parts water. One and six
tenths parts of 2- ethylhexanol were added followed by the slow addition of 370.5 parts of 40% nitrosyl
suifuric acid. The temperature was maintained at less than 0°C during the addition by use of a dry
icefisopropanol bath. The solution was stirred about 1.5 hours. Excess nitrite was then destroyed by slow
additions of a total of 10 parts of sulfamlc acid. The absence of nitrite was determined by the use of
56 starch —iodide indicator paper. The resultmg yeliow solution contains 0.627 millimoles per gram of active
diazonium ‘salt and was maintained at a temperature less than 0° C until used.
Thirty ~one and five tenths millimoles of the ten mole ethoxylate of aniline were mixed with 60 parts of
water. Thirty millimoles .(47.8 parts) of the above described diazo solution were then slowly added with
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EP 0 215 322 Bl Any suitable prooedure may be enpl oyed to produce the
colorants: of "the invention whereby the pol yal kyl eneoxy group, or groups,

are coupled to a chronophore grq#g) épg g@npl e; the procedure set forth in
U S - A-3,157,663, may be -enpl oye 2?he particul ar shade of the col orant
wi |l depend prlnarlly upon the particul ar chronophore group selected. A

| ar ge v&wring! TheGbmgepdids vas mdinfained] es2oray° ¢ ey &t bt Cof tyushed 1. ehelisei@iob Was O

nor e coliowantoSstandl feneki st ofie hble 00 lteh aBitRlisd @y thé) aliditen F G6% Ndquéddy @sdiinoN can

-%

be readmﬂdgoxnacdowmlxtm& ainb @acaxtrantepiniits S5amdiilipal of methylenerchibridei Tesnettlyiead nay
hav &_s uthioridn eritradt was vdshad ivicel withalque ipbriiang of ivateraent! divei reatiyteme. chibride Ithearematact t at ed
by t e yrnderreducest pressere fecaffordee prodetiai n. Therefore, the colorants are in
gener al s &pindbihe gpnerah precediygtdasribed:aheveas eeriag of dolgter epioraats alerecrsonaf egtlb?;neral—
conpat i Bty fos teeolefapte s, sefgith Reloarpe e celprantg.gp A specifisally dpfised iigbles bn may
be prepdédeBY converting a dyestuff internediate 10 containing a primary
am no group into the correspondi ng pol ymeri ¢ conpound and enpl oyi ng the
resufting conpound to produce a- dgnpound -havi ng a chronophoric group in the
nol ecul e. I'n the case of azg, Co\orants \‘way be acconplished by
reacting a primary aro ti'/%nl B W 2 0ue q?fhate anount of an al kyl ene
oxi de or m xtures of al Kyl §ne oxydes, @ e WI ene oxi de, propyl ene
oxi dg, or even butyl ene oxi 8&7=dccor di ngQ-TB/procedures will known in the
art, and then coupling the resulting cagpound with a 15 diazonium salt of
an aromatic amne. In order to.prepare Colorants of the triaryl nethane
cl ass, aromatic am nes that have-been reacted as stated above with an
al kyl eneheaeiti Rie—aﬁerecsendeﬁseablemtahd aromatii ¢ al dehydes and the resulting
condensat Liquid prodakisc veve dsotated biy Chixizaetiont withf 5r miliite of imisthiyphenetidiias) oThe hedtyiand S .

Vhi Te achipridenextiradit rwas washiod twitemeithhamnesual irdriiem bilwases Lahth thee evepbreted it drymese under
pr ef er rredhcerbprazsyie to hffordathp Prodept Crystallipg proghctst wermiseiatel! by filyatiora weshed ittt witerr  as
wel | asand fhen fRgivstpliagd dom pthanelivpdes: avai | abl e, nmany ot her col orants may be
prepar ed 39 coprangisiag in PB'@édtﬁ’%B’eP%!&f'c‘bPﬂ'an Pf°(‘5'°'? H€° BB agtwgen the, golorants
i nveff i HAd '"t‘H%" °§)P°£n.' “Hﬁ Vﬁ"Pf@?'rHy ?“é{%?q"lfa'?%%
using c ' ﬁem ' h %(IIP %% ?fg?;ﬁt} %@ g her
addi ti V] "‘p"’a“%“' °§S|' 8'? ﬁ&s&h ° °ﬂ’8paéa' the S L3 °F" PHt ed
into the fr&%ﬁbwm aagrgw;t nsaasiedatngd'. &%,f%usm AT eowh ohn Hggéeh&. ﬁqﬁg o 2
Pl asty Chi b Q195 3 AT

DLdoGbtod By &
I NLO | tSoidel B6Hnole @'@?mofss% Lmésﬁghe o opdeind | b kﬂ/lgﬁboxxpgl‘aws digyrnd

t he |i kgminaeli, | st ance, ernDp astlc re5|n to be col ored
pol yol efin resin the process nay be carried out by adding a colorant
conprised of a polyal kyl eneoxy- substituted chronophore group directly to
the solten polymer, by tunbling it onto a pre - extruded pellitized resin,
or by mxing it into the resin powder prior to extrusion. The pol yner may
t hen be nol ded or extruded in the usual manner, i.e., in the sane way as
for polyolefin resins which are not col ored. Details 30 about these
pracedures may be found in the relevant literature. Alternatively, a
concéntrate of the colorant in an appropriate resin or vehicle may first be
prepared. Such concentrate nay contain an appropriately high percentage of
colorant. The concentrates may be in the formof liquids, solids, e.g.,
powders,  pellets, etc., as may be desired. These concentrates may then be
i ncogporated into the thernDpIastlc resin as is well understood in the art.
35 The colorants used in the process and in the conposition of the
present invention are polyneric colorants which may according to one
enbodi nent be in the liquid phase. Thus, if in the liquid phase, they may
be added to the thernoplastic polynmer nelt in solvent - free formrather
thansei N the form of solutions of dispersions in a suitable solvent or
di spersing nedium Obviously |liquids may have certain processing advant ages
over solids; and noreover liquids may, if desired, be added directly to the
nol ten pol yner and 40 therefore contain no extraneous sol vent or dispersing
- agents. This process may, therefore, provide unusual
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and advant ageous properties in the final thernoplastic resin product.

Al ternatively, however,. the colorants may be prenixed with mnor anpunts of
a sol vent or dispersing agent Whtpa .§'3',Eé) atible with the resin, thus
provi ding certai n processi ng advantages. e follow ng exanples illustrated
the invention. The parts and percentages, unless otherw se indicated 45 are
all by weight. EXAMPLE 1 One hundred and sixty -five and four tenths parts
of 2-chloro-4-(nmethyl sul fone)anilingapegd added 50 to a cold (less than
[err]) m-XtiH--0f--205.5-patd-§-0f--70%-stH J-uFkiG--actG-afh-536-parts-~vat er. One
ang_si x tenths parts of 2-ethyl hexanol were added foll owed WByetdge sl ow

addi t$on oRurB70.5 parts of 40% nitrosyl sulfuric acid. The MOéacpdlaature was
mai ntai neljurtter| ess tHn 0 C dufing the addition bRsBge of a Weght

i cel i soproparot~trath---Fhe-sotuti“on-was-strrred-atout-1T."5-trours:-"Extess
nitrite was then degtroyed by sl.ow additions of a taotal of 10,parts of

sul fami ¢ acild. The §'&t§({%ce of fﬁltrite wadl det er i n%g by the ug@?of 55

st ar cf- i odi i ndi catqr paper. The resul ti ng yel Iﬁw % ution § tains 0.627
mllinoles per gramof active diazoniumsalt and waé mai ntai ned” at a
temperature 4 ess thanJerr] untisl used. Thirty -opgsamf five ggpths
mllinoles of the ten nole ethoxylate of aniline were m xed with 50 parts
of wager. Thijrty mlliwoles (47#8 parts) nof the odpgyepglescri bpgb di azo
solution were then slowy added with 5 EP 0 215 322 Bl stirring. The
tenperature Svas naintdined at [érr] by tHWe additi dOE®f crusheddd ce. The
solution was allowed to stand for at | east one hour and then neutralized by
t he additiorf of 50% adueous sodi"um hydroﬁﬁge. The i xture thué6dbt ai ned was
extraoted with 50 mlljiliters of nethyl.ene chi orﬁ. Ttge met hx%ine chloride
extfact was Aashed twice with equal porti""ons of éP%nd t he t hyl ene

chl ori de thg} renmoved ;5 - under reduced pregssure tck/%}é ord the pfoduct.
Usi ng the geheral procedure described abovd, a seriés of relaf€ed colorants
were prepargd. A general - izedwsstructure for thgegyqbsyants igzpet forth
bel ov®and the col orants are nore specifically defined in Tables 1 and 2
below. 10 [gyr] whereim [err] ame set fomth in Tagllegs 1l and 2109.i quid
product's were isolated by extraction with 50 mlliliters of nethyl ene
chloride. Tiie net hyl etg chl ori dél extract "was washe@EOwi ce wi 1h2@&n equal
portia n of water ‘and tltlen evaporated to dryness under reduced pressure to
afford the 1 oduct.CkySPst al | i ndlproduct s Chgre i sod/d031 by fi M3t on,
washed with water, and then recrystallized from efhanol /water,  The
colorants I1%ted in Table 1 were prepar ed in or de@“%epr ovi dd23® compari son
bet ween the, col orants 25 wused i,n the conpositio his in ion (runs 1
t hr ough 17)14and their '(2:onventi onal dyester)f equi \%@gﬁ%s whi c;jfﬁgire runs 18

t hrough 21 j,n Table 2., The col onants contsai ned i bhe 1 ar | I'iquids
at anbi ent #’;rrper ature while those Iistegﬁﬂn Tabﬁgﬁgpgre sol ﬁazé The
conparativegata is set forth im Exanpl esr 10 andpggyobmg ow. Thggs ol | owi ng

_ abpreviations are utilized in the follow ng tables: EO = ethyl ene oxide; PO
= proPyl ene1’ B0 oxide* [err] = e¢thyl; AcH acetyl20080so wher@10@inbers are
separ at 8d-by--di agoRat-&--e-Gr~ -1} b~ - StCR=F ef-RF S~ 4~@~=rmmcsanacaconcan

50
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a

nol es EQ nol es PO noles EOQ Uil ess otherw se |nd| cated, the
pol yal kyl eneoxy groups are hydroxyl ‘terminated. 35 45 50 55 EP 0 215 322

Bl TABLE 1 Average 5 Run

Mol ecul ar Nunber [err] EP0215\%2 Bht 1 [err] H

4EO 485 10 2 : 2E0/ 2P0
513 3 2E0/ 4P0 629 15

4 . | . TABLE 2 . 2E0/ 6P0 745 5

10EQ ~=r=To=TosT 7297677 smeess Riieieiinhe erg “;;;'“ "

70920 7 Run . [err] 2/ %1 5 § R.R 921 o o oot 8
PR ) =T o oYt S atbeos g "M F R eloht

2/ 10/ 3 1109 11 [err] 20E0
1120 30 1812 CH3502 [err] cC1 ClH c 3err 3372/ 10/ 3

1123 13 _ 2/ 10/ 6 1255 14
H ™ 19/ 15/5 ® 1487"35 15  CH, "CHy 351"

[err] - 2/14/8 1575 16 no "

20E0/ 20P0 20 236% 40 1% H 2E0 397 H

200E0 21 9109 45 50 55 7, EP 0 6}5 322 BI, a11

15
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EXAMPLE 2

Fifteen milliliters of 2N sodium carbonate (0.03 moles) were mixed with 15 milliliters of water. Five and
nineteen hundredths parts of sulfanilic acid (0.03 moles) and 30 milliliters of 1N sodium nitrite (0.03 moles)
were then added to the solution. In a separate vessel 37.5 milliliters of 2N hydrochioric acid (0.076 moles)
and 30 parts ice were mixed. This mixture was cooled to between 5 and 10°C. The sodium
25 carbonate/water/sulfanilic acid/ sodium nitrite mixture was added slowly with stirring to the cool hydrochloric

acid solution. The temperature during the addition did not exceed 10°C. The mixture containing a white

precipitate was allowed to react for 5 minutes with continued cooling. Sulfamic acid was then added to

destroy excess nitrite as monitored by starch ~iodide paper.

A mixture of the ten mole ethoxylate of anllme (0.035 moles) and 50 parts of water was added slowly to
30 the thazo mixture prepared above while controllmg the temperature between 5 and 10° C. The mixture was

"allowed to stand for at least one hour after addition was complete. The reaction mixture was then

neutralized with 50% -aqueous sodium hydroxide and the solvent removed under reduced pressure. Twenty

milliliters of isopropanol was added to the residue and the mixture allowed to heat at reflux for 5 minutes.

This mixture was then fillered to remove unwanted salts. The solvent was then removed from the filirate
35 under reduced pressure to afford the desired product. _ _

A serles of colorants were prepared using. the preparation described above for use in generating the
comparative data set forth in Examples 10 and 15 as to the significance of the presence of an ionic group
on the chromophore. The colorants which had the following general structure were prepared:

oy

50 The colorants prepéred in this manner are listed in Table 3 below. All the colorants listed in this table
were obtained as liquids.
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TABLE 2 Average Run

Mol ecul ar Nunber [err] ~ ~ - Weight 18 [err] C1
H | [err] < Eplo 3t5 32281 19 :

CH3 CH3 _ 351%% .' H
2EO0 397 21 ! [err]

" 411 EXAMPLE 2 20 Fifteen mlliliters of 2N sodium
carbonate (0.03 noles) were mxed WIABLES3 nilliliters of water. Five and

ni net eemr-hunth-edt rs--part-s-of--stt-f-ant 4-i-e - ac-d-{-6-03--netes)-and=-30-~--~
ml¥yliters of 1 Nsodiumnitrite (0.03 noles) were then addwerage t he

sol utison. -RWla separate vessel 37.5 nilliliters of 2N hydr deipeslar acid

(0. 075 noMNumberang 30 Barts ice Rere mixeds This niRefgre was ¥8HMd to

bet ween B -and "I0"C.""The "Sodium 25~ ¢ar bonat e7Wwat er7 surtaniTi ¢ aci ar- sodi um
nitrite mxgure agded sl ow y, with stigring to gae cool hy chloric
acid %)I uti (i)n. T\Ags%tfiegrag.:rature &'uri ng theﬁ addi ti on&@i d not exgge%d [err].
The mxturegcontaining a white precipitate was apgoywpgl to reagggfor 5

m nutes with continued cooling. Sulfamc acid was then added to destroy
excess nitr3te as. nonftored by Starch - i'odi de p2g0g6P0 A mi xt ufgps of the ten
nol e ethoxyl ate of aniline (0.035 noles),and 50 parts of water was added
slowm ys to 3@ the diaZo nixture "preparedWgove wkG/6P@ontrol | 728 the
tenperature between 5 and [err]. The m xture was allowed to stand for at

| east one hBur after Addition wds conplet'e. The rHYEPi on ni xt &43%& was then
neutralized w th 50% aqueous sodj um hydr qxi de ang%jspglasol vent § moved under
reduced pressure. Twenty mlliliters of isopropardl s added® t he '
resi dee and,the m xtuge allowed o heat reflu m nut Thi s

m Xt ure vvas7then filtered to renove unwanted sal ?%6/?%02 sol veﬁfswas t hen
renoved frognthe filteate 35 under reduced pressui/qo?%) afforqoy?e desired
product. A series of colorants were prepared using e preparation

descri bed aypove for use in genemating thQ:H§orrpar agfrgg3data sgpedorth in
Exanpf%s 10 and 15 as to t he significance 8f the presence of an ionic group
on the .chr ¢dophore. The col orant*s which Had the f @0EOW ng gendssl structure
.were prepared: [err] 50 The colorants prepared in this manner are
listed in Thble 3 belbw. Al thé color antﬁﬂgl i sted 2060t his taBl&2 were

obtaiged ag liquids. 55 8 EP 0 215 322" 1 TABLE 3 Average 5 Run
Mol ecul ar” Mbmber - - [err] /06 ght 1 1224 [err]
H 13 M o AED n 42 % 1456
o 14 ' CH3 2/14/8 . 1544
15 . K o 2060/20P0 2332
o
EXAMPLE 3

Five tenths grams (0.5) of the colorant described in Example 1 #20 was dissolved in 15 milliliters of

tetrahydrofuran. One drop of pyridine and 0.27 grams of sodium carbonate were then added to this solution.
45 0.0025 moles of the decanoyl chioride was then added and the resulting mixture was heated gently in a

steam bath. The progress of the reaction was monitored by use of thin layer chromatography. After the

reaction was complete the tetrahydrofuran was boiled off In a steam bath and the resuliing waxy solid

dissolved in 50 milliliters of methylens chioride. The methylene chioride solution was washed with equal

volumes of water, 5% aqueous sodium bicarbonate, and water again. The methylene chloride was then
50 removed under reduced pressure to afford the desired product. _

A series of colorants were prepared for use in obtaining the comparative data set forth in Example 10
as to the effect of substituting an alkyl substituent of equal molecufar weight for the polyalkyleneoxy
subi{ituer_\_t cqntai'_ned-ih the colorants used in the composition of this invention. A series of colorants of the
following general structure were prepared:
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2 . 2EO/ 4P0O 598

3 R 2E0/ 6P0 714
15 4 " = 450, [err]
2E0/ 6P0 728 5 EP 0 215 32281

10/ EO _ 732 6 " "o

2/5/'5 890 20 7 " " H
2EQ/ 10P0 946 8 . g "

2/ 10/ 3 1078 25. ,%2 .

[erc] 2/10/ 3 FHaCHZ0CRs

H 5 20E0 " "

[err] 20E0 1 " " "

2/ 10/ 6 1224 CH, CH,0C~R., H

2/15/5 ... 1456 14 2727 [err]

2/ 14/ 8 ‘ 1544 15 "

20E0F 20P0 2332 40 EXAMPLE 3 Five tenths grans (0.5) of the col orant

describ edThI @ol@éﬁg@%ggareéirligég% %éed% %gQiLtgg ﬂ&ja@? %gelmr.l liliters of

t et rahydr of uran. pyridine an grans of sodi um carbonate
were then added to this solution. 45 0.0025 noles of the decanoyl chloride
was ghen added and the resulting nitAaBuP @ was heated gently in a steam bath.
The pr agre.ss-n.f.'..Lhe--r-ea’e-t-i-ew-\has--rmFH'--t-’ered--by--u-s-e-ﬁ--tfﬁﬂ-l-asc.er"“

chromat ogr aphy. After the reaction was conplete the tetrap ?‘gll’ an was
boi l ed ofRunin a steam bath and the resulting vvaxx olid d "g%ﬁ in 50
mllilitkumbeof net hﬁlene chl OIRizde. The Hgt hyl ene™g™t ori de s '§'ton was

wa\?.g!ed whttr-etprat - volianey ot - War et 5% AgUEGnS 'S6dT um bi car bonaf e,” and
water agai 3 The t.ﬂé#ene chloride wasythen 50 cpenoved undgy reduced
pressure to affordv3 & desired product. A series 0¥ colorants were prepared
for use inobtai ngglgt"t he conpﬁlati ve dawa set fogtjp in Exanpiyg 10 as to the
effect of <Substitdtédng an al kyl" substituent of eqdal nol ecul ar weight for
t he ?pol yal kgl eneoxy ssubst uti twent contaitned in tlngnéol orant s706sed in the
conposition.of-1his.inventi-0f.-A S8 86~0f--Got Or-aRt 3 ~aF -tfre-f-ol-Fowm ng
general structure were prepared:. 55 9 EP 0 215 322 Bl [err] 10 The
colorants prepared by this procedure are listed in Table 4 below. 15
TABLE gyAV@izage Run | -
Mol ecuFar-omber . o R . [err] Weight 1
[err] One hundréd sixty grams of the 16 mole ethoxylate of &6 lvas heated with 60 grané®F sidtamic
[err] acid under nitrogerdt 140°C for 6 hours. The resulting product & dodled and diluted with 50 Pnlifiliters of

methanol. The excess sulfamic acld was removed by filtration. The filtrate was neutralized with 48 grams of

35 50% aqueous sodium hydroxide and the excess water, methano! and ammonia removed under reduced

pressure. The resulting glassy solid was liquified by addition of 100 grams of water. This intermediate

material was then converted to a colorant, having an average molecular weight of 953, of the following

structurs by use of the method described in Example 2. ' .

1

-

o

N . ° -+
_N(CHZCHZO)IO(SQ3 Na )2

45

This material was used to generaie comparative date as s_ét forth in Examples 10 and 15 as to the
effect of end groups on the performance of the colorants in thermoplastic resin compositions.
50 L
EXAMPLE 5

Gsing the procedure set forth in Example 3, 0.00125 mole of the colorant described in Table 1 #14 was

allowsd to react with 0.0025 mole of acetyl chioride fo afford the following product which was determined to
§6 have an average molecular weight of 1571..
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[3

3 " [err] 706
30 EXAMPLE 4 One hundred sixty grans of the 10 nol e ethoxylate of aniline
was heated with 60 grans of sulfagi,%ﬁﬁr quer nitrogen at [err] for 6
hours. The resulting product was cooled®and diluted with 50 mlliliters of
met hanol . The excess sulfam c acid was renoved by filtration. The filtrate
was neutralized with 48 grans of 35 50% aqueous sodi um hydr oxi de and the
excess wate pt ha and aononi a renmoved under reduced pressure. The
resuf ting gﬁ _ s%i_d was f£4 qui\\i ed by addition of 100 grans of water.
Thi §_4 nt eunedidt e ' pe{ 4\ 0 momwpggrmgcn(mqb@)gt@ ity ?n
aver age m)l3 cular_\ 3, /of the fdllow ng structire %y use of the
met hod desc i bed Exanpl e ¥2—ferr] 45 This material was used to generate
conparative date as set forth in Exanples 10 and 15 as to the effect of end
groups on the g@eprforrrance of the colorants in thernoplastic res

conposi ti @(«M@P FPf@pafﬂ"tﬁ:gﬂ R s%‘é?”“f rEt"ﬁ"“i" d&ggt% fugther
0.0012% r?‘B'F‘%"stS‘?‘e e °c?b‘?"o?"8r9t°”%|§ EHHgREP P SPIRENE used °ﬁ%[§p ipvgtoRact
with 0.0%g& g&f of acetyl chloride to afford the foll ow ng product whi ch

was dete o 55 have an average nol ecul ar wei ght of 1571. 10 EP O
215 322 Bl {dingl il 1o teS IbQ& b, WAS AUSLehr e, Q@(Q:ﬁ&él%e B Mhts dRkR as
set 1ot boubrrr',d‘:'g Xl ewretpgret oo ﬁﬁrn.zm arl hs ey %oﬁgiuansucen
group Ssul@minktth lc&&anté)ﬂeﬁat’éa it BlsORaPRbr Horld D médhshr&ﬂds%ﬁ&ﬁu@%t&d RTal} 5 bélows

i nvention. EXAWMPLE 6 Using the procedure described in U S. -A- 4,137,243,
Exanple 1, a series of colorants ofythe L5 fol i ng general structure wer e
prepar ed fromquinizarin and the n it e8pd yépkyl eneoxy aliphatic
ne.2eThe col orants prepar &l were obtained as |iquids and
ar |isted in Table 5 bel ¢ g9 25 These col orants and those
descri bed in Exanples 7, prepared to denonstrate the 30
possibility for use of a WYk gfrophore groups in preparing the
colorants used in the conpos t hi syt nventi on. TABLE 5 Average Run

Mol eci®ar Nunber [err] o HN-R_<R.-R Wei ght 40 1
[err] 2E0 - OH 89 10 530 2 [err]
2P0 [err] 804

These colorants and those described in Examples 7, 8 and 9 below were prepared to demonsirate the
30 possibility for use of a wide range of chromophore groups in preparing the colorants used in the
comiposition of this invention.

TABLE 5

35 _----------------------‘---------------_---------—-----------------_- -----
Average
Run Molem_nar
_ Number '.‘.é;-..’---_----.-'f? ............. RO . Weight
oo 1 CH.,CH,,C 20 OH 530
22 Hy -
“ 3 y ~ 2PO/4EO C Mg 924
3 . L 9P0/ 1E0 : cu3o 1404
5 n  3P0/19EQ " 2204
0 6 " 32p0/3L0 % 4204

56 EXAMPLE 7

Usmg the procedure described in Example 1, a series of colorants of the following general structure
were prepared by coupling the diazonium salt of 2~ amino ~ 6 — methoxybenzothiazole with the appropriate

11



3 2P0/ 4EQ C[err]

924 45 4 | ~ " 9Pl 1E0 [err]
1404 5 _ . 3p0J10E) - |
2204 50 6 EP 021333281 32P0/3E0 "

4204 55 EXAMPLE 7 Using the procedure described in Exanple 1, a series of
~col or gtyaikydneddi@nifriel | owi ng general structure were prepared by coupling the
di azoniumsalt of 2- amino -6 - nethoxybenzothiazole with the appropriate
EP., 215 322 B1 pol'%gkkall enepgxy an The col orants prepared
by, thi s procedure B abiat Negd-e Rjsted in Table 6 bel ow.

TABEE 6 Run

Aver age 15 Nunber

Mol ecul ar Weight 1

460 10EO0 _ _

33-:?65904 _ The ;%?ant?; brepared by this prdcedurezmobtained as2 E?Jlld§ apr% are listed in Table 6 below. 1164

25 EXAMPLE 8 30 Using the pro described in U S. -A- 4,507,407,
gﬁglﬁg fol lLow ng.general.-.siruciure were

prepar€d By "coupling the di azoni.umsalt of 2- anino - 3A9eragdl cyano -4-
met hy| tnﬁ/ﬁapene with the apprepgi ate pol yal kyl eneoxMobetulamdleighetr r] The
col or ant.s_prepared. hy.this.practdice. were-obt ad-red-as-+i-gutds-and are
listed in Table 7 below. TABLE 7 Run

Aver age Nunper 4E0 [err] 460
Mol ecul ar Wei ght 50 1 _ 19;&)
707 2 - 19€d/ PO, : 819
3=~ ZOZEB_ PO . 836 1147 12
EP 0 215 329 Bl EXAMPLE 9 1 - EB/&% 51 y1) -3-methyl -5- pyrazal one and the
ten nol e et‘{mxyl ate of p - am %?@nzal dehyde were 1164 - '

25 e s e e e e 1m0 e e e e e e o meam—————

EXAMPLE 8
30 USing the procedure described in U. 8. —A- 4,507,407, Example 1, a series of colorants of the

fdllowing general structure were prepared by coupling the diazonium salt of 2-amino~3,5 ~dicyano -4 -
methyl thiophene with the appropriate polyalkyleneoxy aniline.

35 HSC o '
. s | "R
b
The colorants prepared hy this procedure were obtai’ned as liquids and are listed in Table 7 below.
B e e
Run _ ' ' . Average
Number - _ RaRe Molecular Weight
0 1 | 10E0 707
2 2E0/8PO 819
3 20E0 1147

12



+
2

‘m xed in equal nolar anmpbunts and heated at [err]. The progress of the
reaction was nonitored by 5 observing the di sappearance of the ultraviol et
absorbence peak at 341 -nanonet ersgp fiogd higgyas continued until this peak
had di sappeared. No further work-up was.required. Colorants of the

foll ow ng general structure were prepared. 10 [err]
[err] 20EXANaPE orants prepared were obtained as |liquids and are listed in
Table 8 below. TABLE 8 25 Run [err]

Average Moliedut@lyl) v gbthyl NGnbaazaltne and the BEGnole ethoxylate of p~arfiichezaldehyde ¥6IEQO
731330 . mixed in equal molar amounts and heated a3110° C.” The5ggress of the reaction w@Srhontftored by
20EQ & observing the dispppeamnoRIDEE ulevigletabsprnagecreaio®l FA T nasemeters.ciseting e sortipusd

ext r act aHptl jthis pepk hed) | dispppgpred. o fydhes qvoliCEB rMFE riepulresl. ERIAIE o the foliaming (aenaal
above fr S¥HOPE W5t BIBRAne honopol yner. First the color value of the
colorants to be tested was determ ned using the procedure detailed in
Exanpl e Nuhber 9 of U.S. 4,507,407. Several comrer - cially available
dyestuf'fs reported to}ﬁﬁ ity in coloring certain thernoplastic resins
were included in this stydy fqr corr@aratlve purposes. In order to correct
for differences in color png the col orants, the weight of each
col orant used was -adj ust ed i Q vaI Re by use of the

foll owsng formula: 22.9/col or v& ‘ e proper wei ght of
the colorant to be tested was aggded : of\ rcul es Profax[err]
6301 pol ypropyl ene honopol yner pel — t hen drum tunbl ed
for 20 minutes to ensure uniform col%®gant d| stribution over the surface of.
the pellets. In cases where the colorant was a solid or sem -solid, it was
first 2ali ssol ved in the-m ni num ampunt of, met hanol necessary to produce a
unTfor m s ol The coleranimpronsees werecabtainediaficuids sidareristedl in TsblolBdelow. The col or ed
pellets were then injection nolded at [err] into 7.6 x 50 5.1 cm (3 inch
by 2 inch) pl aques with a bi - level {MiLEBness of 0.127 cm (50 nmils) and
0.216 cm (85 mls). These_plaques were then placed in_a Soxiet extraction
appardtus and extracted Wi thuac¢tmme |f erergjegdectiaiwaght [he extracts were
then each concentrated t lmmuel_ne of 100 mlliliters and the absorbance of
the extracts was determ:i ] ' roneter. The
spectronmeter was zeroed Wsing t e, gétract of ed plaque and the
maxi myn absor bance betweg ”1‘35 00 nanomegfhrs was rlecorded. The percent
col orant extracted was t yejd M ng fornula: 13

EP 0 215 322 Bl % extract ol or value x CW5
where CWis the weight of coI orant in the pI aque. Th| s nunber was obtai ned

by mul ti Mmﬁ% 1tbhe wei ght of
¥ ——

Tests were conducted to determine the extractability of colorants prepared according to Examples 1
through 9 above from polypropylene homopolymer. First the color value of the colorants to be tested was
; determined using the procedure detailed in Example Number 9 of U.S.~ A ~4,507,407. Several commer ~
N cually available dyestuffs reported to have utility in coloring certain thermoplastic resins were included in this
40
study for comparative purposes. In order to correct for differences in color strength among the colorants,
the weight of each colorant used was adiusted according i its color value by use of the following formula:

ey

4
22.9/coior value = weight used ' e

B The proper welght of the colorant to be tested was added to 1000 grams of Hercules Profax® 6301
polypropylene homopolymer pellets. The mixture was then drum tumbled for 20 minutes to ensure uniform
colorant distribution over the surface of the pellets. In cases where the colorant was a solid or semi - solid,
it was first dlSSOlVGd in the minimum amount of methanol necessary to produce a uniform solution and was
then added to the resin pellets The colored pellets were then injection molded at 220°C (428°F) into 7.6 x
5.1 ¢m (3 inch by 2 inch) plaques with a bi —level thickness of 0.127 cm (50 mils) and 0.216 cm (85 mils).
These plaques were then placed in a Soxlet extraction apparatus and extracted with acetone for sight
hours. The extracts were then each concentrated to a volume of 100 milliliters and the absorbance of the
extracts was determined using a Beckman DU -7 spectrometer. The spectrometer was zeroed using the
extract of .an uncolored plague and the maximum absorbance between 400 and 700 nanometers was
recorded. The percent colorant extracted was then calculated using the following formula:

50

85 -
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‘the |b| aque by the anount of colorant used per one gramof resin. Tables 9
and 10 denpnstrate the effect of the conposition of the polyal kyl ene
substituent and nol ecul ar wei glgp 914 § @kt ractability of the colorants. 10

TABLE 9 Average EQ PO Mol ecul ar - 4 Wei ght Per Col or %
15 Col or ant Cont ent Wi ght 100y Resin Val ue
Extracted Ex.1 #1 _ : 0.42 54. 3
3.5 2 Sro 2P % extratged = g’.ft:f,“aaﬁ ropace x 10 T537y 2.6 "
3 -~ 2E0/4PO . 629 o< Hiolhe 47.2 2.3 "
4 520/ 6P0 745 ' 0.61 37.6 1.7 " 5
10E® where CW is’ themght of colorant in thg plggue. This number Bgs gbtained by multiplgingthe weight®f
10EO the plaque by thefg‘gunt of colorant use@pg@ne gram of resin.4 2 3 1.1 7
2EQ 8P Tables 9 and g 1demonstrate the - q{je%pf the compos@p,gp q[ the polyalkylene Bubsptitpent and 8
2/5/5 molecular welght §'§ e extractabmty of tlc? cg@rants 33.8 ’ 1.2 - 9
2EQ[ 1OPO ™ 977 '0.80 28.8 1.2 10
2/ 1073 1109 0. OOTABLE 9 25.6 0.8 11 20EO0
1122 ' 1.52 15.0 0.5 12 2/ 10/ 3 1123
0.82 ====-- -“'2? ko ptati ittt ;;g' =8O ~~n=-= s < Mt 2F 108 === 1255
1.00 % Pl 1.08
M Weigh Color @
21. 25 5 19.5
1.2 E‘.’ll‘.’éf?f- oé?;%%%oO%Fﬁi%smm“é‘ﬂwx"“e ..... J‘ XeReted
0.2 17 200EO0 9109 13. 63 1.7 0.2
35 45 BQ.PF114 4B O 215 3248531 TABLE(l@25 54,3 3.5
Aver age" EQ PO 2EQyRP@cul ar 513 \\éi ghto, Ber 584 or 2.6 %
- Cql ¢r ant 3 Coze0#AR0 Véaght . 0.4900g Res#h.2 Val 23
Ex ract'éd 19 Ex.289/6A0 2450 0.61530  37.6 1.53.7
15.0 g 1%3%0#2 7480 822 804 2%-3 1.8(9-51’
12.7 ' 5 4P0/ BF 924 1.9@-
120w b 32 é?éo #4 18@2@ 0.67 1404 338 3%@%
140 . 9 Ldlpy #5 . gBPOI3BE0 pgg 220338 18 87
: 10 & 10/3 , 1109 0.90 25.6 0.8
R § | 20E0 ' 1122 1,52 15.0 0.5
"oo12 2/10/3 . 1123 0.82 27.8 1.0
s " 13 2/10/6 1255 1.00 22.9 0.8
" 14 '2/15/5 1487 ' 1,08 21.2 1.1
" 15 2/14/8 1575 1.18 19.5 1.2
" 16 20E0/20P0 2363 1.94 11.8 0.2
v 17 200E0 19109 13.63 1.7 0.2

- 36

S

50

55
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0  #6  64P0/ 6EQ 4204 9.96 2.3

2
1.0 Ex. 7 #1 4E0 | 460 0. 26 89. 9

3.8 " #2 10E0 ' Ep 025 322 B 0. 40 57.2

1.4 25 " #3 2EO0/ 8P0 836, 0. 45 50. 8

2.2 #4 20EO 1164 " 0.67 34.3

0.8 30 Ex. 8 #1 10E0 707 . 0. 47 . 49. 1
0.8 #2 2E0/ 8PO 819 TABLE 10 0. 52 44.5

1.6-" #3 20E0 , 1147 - 0.77 29.1

0.4 EX.“ g1~~~ fﬂzo-------fff-;;;-1511 ------------- T-3G === |40

5.0 1%50 EO/'% o MoTecular ﬁgh??@g c%}z‘% Oy s
19 #4 C%I&Eg _ _(:om:._f71 ~ Weight ) g.Resin v e, Extracted 1.7 45

It is evident fromthis data that polyal kyl eneoxy substitutents contai ning
a rel gtgyekygni gher gpgrcent ageggh the nor g dydrophil igr:.'oet hyl eneoxy groups
tend to performbetter with respect to non-extractability and that

i ncreasi'hg np2 ecul agpgei ght dogegtend to Qg ove nonl2,7extractalg ity
characteristics. Table 11 shows the performance of conventional polyner
sol ubl e 'iyes#3vi t h4RGy8F@ct t o s@R¥ent extr acdd on undel2.dilhe sane chditions

as abeve. 50 55 15 EP 0 215 322 B1 TABLE 11 EQ PO Wi ght Per

% 5 " Cof%r ahBPO/2E0 1404 Cont ent 3.09 1000k 4Resi n 1.9 cColor
Extracted Ex, 1 #18 . _ - - - 0. 36

Or ange #5 16P0J38ED 22049 4,87 4,7 1.2

0.35 -~ _ P, aang0. 4 Solv Red 135

1.5§8 20 #6  64RQ/GE0 4-2°§. 7 - Sol veﬁ[gsBl ue 130 2-3 1.0 --
0. _ Bl 44.9 Sol vept,erel | ow --
0.70 Ex. 7 41 Yel |4§9\,. 4%@. 1 As =cag‘%se r eadi Ilégl'sgeen, thesBésnon -

pol yal kyl enepxy cojpegi ni ng col gpgnts do ngtagerformegs nel | with @ respect
to ngp - extract ag{qei ty as do tEe pol yal kyl eneoxy colorants. Tabl'e 12 shows
a conparu songdet \A@gﬁfg@@l yal kyl gggoxy contgigy ng col osgpt s and alxKypl
derivatives of simlar structure and nol ecul ar wei ght when extracted under

the conditi ofs of 2080s test. 2364 0.67 34.3 0.8
TABLE 12 Average EQ PO Mol ecul ar Wei ght  Per Col or
% 30 gp GM.0B8 affilt 10E0Cont ent 707 Vi g0147 1080d Resin 0.8 Val ue
Extr act e“d Ex. 1 #2 - 2E0/ 2PQ 513 _ 0. 43
53.1 " . #2  2EO48R% pEx. 3819 aP52 44.5 o538 1.6
061 w43 3" Fpo 147 ° 0.77 29.1 0.4
% Ex. 9 #1 5E0 511 0.36 64.0 5.0
" 42 10E0 731 0.60 38.6 2.5
e " #3 1560 951 0.75 30.5 1.9
"4 20E0 1171 1.02 22.4 1.7
45 ) It is evident from this data that polyalkyleneoxy §ubstituten_ts contaihing a rélatively higher percentage

of the more hydrophilic ethyleneoxy groups tend to perform better with respect to non —extractability and
that increasing molscular weight does tend to improve non —extractability characteristics.
Table 11 shows the performance of conventional polymer soluble dyes with respect to solvent
extraction under the same conditions as abovs.
50 : -

55
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Ex. 1 #5 10EO 749 0.58 39.8

0.9 Ex. 3 #3 al kyl 706 0. 56 40.9
7.4 1t can be seen that those- Egloo‘ﬁg%ﬁ qcont ai ni ng pol yal kl | eneoxy
substituents performfar better ‘than coPorants of equival ent nol ecul ar
wei ght .containing al klyl substituents, under the conditions of this test.
Tabl e 13 denonstrates the effect 1RBLani ous, end , groups on the col orant
extractability. Under the 45 condltlons of this test there was no
dependence .observed .of . extractabiliit y--0n-end. g.r.eup.-conposi-t-i-en.--ao 55 16

Et_g_p‘ 215 322 131 TABLE 13 ED/PO Weight Per EO/ PO % End

Werght PerColorant Cénteot or ant000g. Res iont e€alor Extacted 1000g
Resi N =w=r==vnccaa-Ex{-act @G- ---#5~-~--r-veem=-- OEQ- ===~ =mmm—- ===

0.58 1.0 Ex. 3 10E0 _ [err],. . 0.92
0.8 BEx.11 #18 2/15/5 == ot 36 Orapge)s 19.9

1.1 15, 4 2/ 15/ 5 c izé

0. 9°Fi nal ) 19under the conditidns of thPs 5test t he anl oni c I‘%rant S
descri | e 2. gave no_neasurab xt ract h indicgtes that

chr om§§ %‘%%Ss of this nature may ggw\?ery advan%ggeous gO?EXAIVPLE 11

The t%ﬁivéﬁ"—i ? 36‘ Exanpl e 1Q.was repegtgf using [EqgeChem cals, powl ex[err]
251¢ It near enS| ty polyethyl ene as the thernoplastic resin. The

coI or e;awentteﬁﬁdwv\me t hose contained i 0./gbl e 14 Yedhow whi clt62b shows a
conpar-i-son-bel Ween--GORVBARL +oRak - POl yirei--50l-tbt-e--dyes -ane -t he--cetor ant s used
inthis Invention. The extractions were |imted to 4 hours. TABLE 14 30

EQ PO 'As can béébagiity sdéarthese non - polyalkyleneoxy containing coldvanSodoOrmo pdrform as well with
Gonpeméspect to non - &PedapiliBemsida the polyalkyBpbaxy colorants. Extracted Ex. 1 #18

o= Table 12 showk 8 gomparison betwe@r aqv\)ga&yleneoxy containing @olorar@s, arid alky! ggriyatives of
-- similar structure argl radlecular weight when extrac ted under the condifjaps of thig test.
2/ 10/ 6 1.00 3.0 40 Sol vent - Red 135
1.00 _ Fﬁ\g 12 20.2 Ex. 8 #3
20E‘l§ 0.79 Viors 1.9 Sol vent Blue 130 :
............ Qud0 .o BLUE 41,045 AfJer.setiing for two

vveeks at anbi ent t enper at UA\?e%ag the plaques containing the non -

pol yal kyl eneoxy -g@apest i t MbRéEuF D OF andel gRe\PRl-opedcdlori si bl e lgqyer of

col gr xeloramtt hei Costentace Weight was m'%sﬁubbEdVﬂqu ThExpragees
cont ai-RkAgthe- POl yakkyd -BREOXY -~ SAHBSE 44~ t 4 -6 01 BF afH-5 -showee- e -v4 Si bl e

change i n appearance. 50

Ex. 1 #2  2E0/2P0 513 0.43 53.1 2.6
s EXx. 3 #2 alkyl 538 0.61 37.6 12.5
Ex. 1 #5 10£0 749 0.58 39.8 0.9
Ex. 3 #3  alkyl . 706 0.56 140.9 7.4

It can be seen that those colorants _containing . polyalkyleneoxy substituents perform far better than
colorants of equivalent molacular weight contammg alkyl substltuents under the conditions of this test.
Table 13 dsmonstrates the effect of various, end, groups on the colorant extractability. Under the
4 conditions of this test, there was no dependence observed of extractability on end group composition.

50

56
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EXAMPLE 12 The test defined in Exanple 10 was repeated using USI Chem cal
Pet r ot hene N208 | ow density pol yethyl ene as the thernoplastic resin. The
colorants tested were those congpignag shiigjabl e 15 bel ow. The 55
extractions were carried out for.8 hours. Again, a conparison to
conventional polyner-sol uble dyes is anluded 17 EP 0 215 322 Bl TABLE

15 5 ' EQ P Wei ght Per

% Col or ant : ~Content- TABLE lR)OOg Resin Col or
Extracted Ex. 1 #18 . . . . e 0. 36

s, ke g ws,ght Per 0 i 035
2.5 Sol vt o .135-‘.’1'5‘32'3_--------------3-9?9-5?51 ....... niggracted  Red

46.2 15 Ex. 9 #4 . 20EOQ : 1.02 Yel | ow .
3.7 Solment #%l 1 ow 1100 : -- 0.58 0.7 1.0 "

51.1,As in Exanple 11, there vvas +sib|e evi dence of dye m gration on those
pl aquesE)coat ai ni'ng th@EOconvenSO oNal pol y®e92 sol ubl e dye@.8hi ch was not
present_on_those pl aques col or ed wi th the polyal - kyl eneoxy cont ai ni ng

col or ark’s. 1284exAVPEASYS The t & defi ned- 831 Exanpl e 10lvlas repeated using
Anoco high,density t hyl en as the t plastic re The col orants
testvedr%t’g.- -1.h9§.6..98%fy4§9.e_<1-m --9?.'.6.-}9..39-%?--T.tle-.e.X.t.tgt‘:{' ons were carried
i ncl uded for corrparl son 30 TABLE 16 EQ PO Wi ght Per

% 35 Finallip |uodeg rthe conditions of this test, B9 rwhiewi¢ colorants da€dfibky iReB@mple 2 gave ol or
Ext r acmegsumkle ettragt)vhich indicates that chromophoric groups of this nature may be very)adgéntageous.

Or arfge 294#19 R 0.35

= __MELE_123 5 #13 10/ 1. 00

- =

0.3 Sol v 1.00

16. 7 46 med in Exar'nple 10 was repea':ted ::JS w Chemical Dowlex® @5 J Imear low densnty "

0.4 50° %ﬁyﬁ © o ?’8‘ pgtging ? e %ﬁ%’"’"

Her czgl e QEF%'SO" mﬁ&/lsg?r?\:é rc°'81§dEi Hseed hi %t ¢

resin. e nu co orants tested wer e those contained in Tabl e 17

bel ow. The extractlons wer e carrl f‘ﬂ‘ géltl for 8 hours. Several conventi onal
BHE 14 conparison. 18

30 - ‘ .EO/PO_ Weight Per %

Colorant ~ Content 1000g Resin Color Extracted

Ex. 1 #18 -- 0.36 Orange 36.0

T #19 -- 0.35 " 49.4

" 13 2/10/6 - 1.00 " 3.0

4w Solvent Red 135 - 1.00 Red 20.2

Ex. 8 #3 | 2060 0.79 Violet 1.9

Solvent Blue 130 - .olao . Blue 41.0
5 mmmmmmememsemeeiimcemmeeeesssetessesedssoamcomddodaaaameneton e —————————

After setting for two weeks at ambient temperatures, the plaques containing the non — polyalkyleneoxy —
substituted colorants developed a visible layer of colorant on their surface which was easily rubbed off. The
plaques containing the polyalkyleneoxy substituted colorants showed no visible change in appearance.

50 o

EXAMPLE 12

The test defined in Example 10 was repea_ted using USI Chemical Petrothene N208 low density

polyethylene as the thermoplastic resin. The colorants tested were those contained in Table 15 below. The

55 extractions were carried out for 8 hours. Again, a comparison to conventional polymer—soluble dyes is
included.

17



EP 0 215 322 Bl TABLE 17 ' 5 EQ PO

Wi ght Per *'% Col or ant Cont ent
1000g. Resin Col or 26t d SGt .1 #18 : --
0. 36 _ Or ange %%ﬂ%oﬁgéx - -

0.35 o 50.4 #13 2/ 10/ 6

1.00 7.0 15:Sol vent Red 135 _
1.00 Red O.WBEK.15%6 #1 --

1.60 Bl ue 3.6 20 EXAMPLE 15 The test defined in

E)&ggpl—e--i-e--was--r-_epeat’-ed-i:si-ra;--'Br'-Fr-qudrTmfGeUnfET'r']"'Sﬁﬁsi’"f'l'exﬁ bl e
pol'$vinyl ch - loride as theE@/R8r mopl Yesight Rexsin. g’hfmcol orant® tested were
those contC&1PeaNti n Tabl e 18oM&Pby, THWOSSResdD( 1 4cbolpfs weFKtrasteded out for

4 hou@;aTt;q'h‘e'iéﬁ"e"'l’ﬁ"b'l'éé'é"6f' "é'c'ét"b’n"%." ’%‘lhe ﬁexﬁpﬁ?\gﬁs t'h_erﬂszg.‘grmved from

the e 8nd the extract Was then di%s3%lved i mllilTtérs of

nmet hanal . bs met hanol sol ution was theggread on tihe spectrggmgter. Several
conlent i ondl non - pol yal kyl eneoxy - containing dyes are included for
conpar isson.g130 TABLE 18 EQ $Qq/s Weilghy Per " 2.5 %
35 Col or ant Cont ent 1000g. Resin Col or

Ext r aGoprert<Red 1483 - 1.8010/ 6 Red 1. 046.2

O apge _ 2.9 40 Ex. 2 #5 10EO 0.72
0.6 BEx.7 #4 . - 20E0 20EQ.02 Yeltowo7 3.7 Red

0.8 Sol vent Red 135 -- L. 00

47. 6 59Vrent ¥eldyw 141 - 028 E0 | 0.79 5.1 Vi ol et
1.8 EXT=® g -rmmsmooosssssosssooomenoses AEQTTTTTTETTTTTT T.FooT T T Bl ue
311050 Sol vent Bl ue 130 0. 40 _ Bl ue

32*;“5 Ex. A9.intBxample 11, there was visible evideanOE@i\}e migration on thdse (fRaques containing Yed | ow
2.7 Soowepionaypolymer ~palgble dyes which was not prasent on those plaqugs geojored with the polyall~| ow
19. 7 gglegggcy Qpntaining colorants. " 10EO 0.92
0.9 19 - EP 0 215 322 B1

25 EXAMPLE 13 -

The test defined in Example 10 was repeated using Amoco high density polyethylene as the
thermoplastic resin. The colorants tested were those contained in Table 16 below. The extractions were
carried out for 8 hours. Again, several conventional polymer — soluble dyes are. included for comparison.

30

- TABLE 16
T EO7PO  Weight Per '
35 Colorant Content ~ 1000g Resin Color Extracted
Ex. 1 #18 | - 0.36 Orange 29.4
% " 419 - 0.35 n 23.5
" 413 ©2/10/6 1.00 " 0.3
Solvent Red 135~ -- - 100 Red 16.7
“ Ex. 7 44 | 2000  0.67 " 0.4

50 EXAMPLE 14

The test defined in Example 10 was repeated using Hercules Profax® SA-841 polypropylene
copolymer as the thermoplastic resin. The number of colorants tested were those contained in Table 17
below. The extractions were carried out for 8 hours. Several conventional polymer —soluble dyes are

s6 included for comparison. -

18



As in Exanples 11 and 12 the plaques colored with the conventional dyes
showed vi si bl e evi dence of mgratl on of the colorant to the surface whereas
none was evident on the plaques’ gph@fgdodgjh the pol yal kyl eneoxy cont ai ni ng
colorants. EXAMPLE 16 The test defined in Exanple 10 was repeated using
Eastman Tenite[err] Butyrate 264E-37200-VH cel |l ul ose acetate butyrate as

t he thernopl astic resin. The nunber of colorants tested was limted to
those contained in Table 19 bel ow. A& dktractions were carried out for 8
hotir's with hexane in place of -acetone. 10 The hexane was renpved fromthe

exﬁﬂast:é """ and-thé extr é?:'t"\ﬁé'"‘g“"'dl"s“'r\'/'f'd' 'Fﬁ“IOO“rﬁ"I'I‘ T17°C8TS 0T~ et hanol .
Thi s t han tion was t \ %5 ctr % 9, Col or ant
EO/ PO cxouagélf?%bg ght_Per_ e5111-9 ....... §i---EEﬁié-:;aqaéif?--f;fL #13

2/ 10/ 6 1.00 Or ange 0.1 Ex. 7 #4

20EO Ex. 1 #18 0. 67 - Redg, 36 0. @,-aaggvent Reg,@ j35

- - = 1.00. 5.
2080 ™. #19 . 0.79 - Vi 0D£35 o 4-0 Ex5064#1

4EO0 - ' 1. 00 Blue . 0.0 Sol vent Blue 130

- - " #13 0. 40 2/10/6 1.00 6.5 EX. 9 #4 7.0

20EO . 1.02 Yel | ow 0.4 Sol vent Yellow 141

- - 4 Solvent Red 13§ 70 -- 4. 4 PRAEXAMPLE 374 A ni xture

of 9960, gr of Hercules Profax[err] 65 ol ypropyl.ene honop 10
grans of_’?__?nghqg [err]_1010_fr6m G ba Cei f’l[)log of é’h‘ﬁl um steg éte and 20
grans of MITad[err] 3940 clarifying agent from MTITken Chem cal” Was

bl ended and then extruded at [err]. To 1000 grans of the pelletized resin
was; éfblded_ 1.0 -_gr am of the colorant prepared in Exanple 1 #17. The resulting
m xt ur n drumtunbled for 20 m nutes until an even distribution of

t he col orq)r]wﬁt) on fthe pell et surface was-achi eved. The m xture was then

injecti Bpefted 4$ing ighpCGqon® 83457 Hexihie polywingehue s

g il dniat e “?ﬁf’i‘?f og 0 5. Feeecm e
havi pg & o ions we Lhegoloppntptest °s§r?6"f6"°2'1'6 Tehie (185beiawt Ihe  The
pl agues 92) cam gxtr v ‘”E'b" P d'“ c@'l‘el %ﬁ%?"ecvraarﬂren emaxedh 5z e
val ue e,/g gnve'ao 'tﬁB bﬁ@% thang}, gRluion ¢ ed
col orang& gpgd"{bg e preV| ous exanp! esnor\'/ve ’?JOF%{F 9 o8 %2 wi de

vari ety of thernopl astlc resins to denonstrate the broad utility of the

i nvegtion. The follow ng procedure was used. To 1000 grans of the
thernoplastic resin (pellets or criA8tBl¥) was added 1.0 gramof a

pol yal kyl eneoxy -substituted col orant described in the previous exanples.
Thi s nrxtas-e-was-then~drimrt unled--f or--26-m-not es-to--achteve-tmi-For m

di stribution_of the col or antEQ/r'?Ot he sWekgh&cPe¥f the resin. The ®ixture was
t hen®i nj ecCPYTamsl ded i nt oContentm x E000gcResin i n. Calon | n Bxtppeledes at a

t enper aTUTE T EPOr T ™I A~ TaDBr &€ 20" HEl"0W T°6r “Pr6Cessi NG Y NE~parcreul-ar resin.
In thi t here was obt bri ght coI ore | agues whi had

excel | g’h gﬁ)r uniformty. g}t}@?gol or ant S ad i tgjlrg no det 1rbrrent al
efw/ect nzt Qg clarity of theSﬁ) esi ns; zbngl i n instapces where ? uncol ored
resif |s normal |y clear, the colored resi'ns exhibited excellent'clarity.
The regins agpd col or ant s usedygepe |istegy gm Tabl e 2Qeq 50 55 20, g

Solvent Red 135 -- _'1.00 " 47.6
® Ex. 8 #3 | 20€0 " 0.79 Violet = 1.8
Ex. 6 #1 a0 1.00 Blue 3.1
.50 Solvent Blue 130 L e 0.40 ' Blue 32.5
Ex. 9 #4 20E0 1.02 Yellow 2.7
‘Solvent Yellow 141 -- 0.70 Yellow 19.7
® EX. 4 | h 10E0 0.92 " 0.9
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EP 0 215 322 Bl Table 20 Ex. No. | Resin

Mol di ng Tenperature Col orant 6 18 Monsant o Lustrex|[err]
Pol ystyrene [err] gE)(,.m-g,ssz 19 Rohm & Haas Pl exi gl as[err]
Acrylic [err] 8, #4 Cel anese Cel anex[err] J245

Pol ybut yl ene [err] Ex 6, #1 Terepht hal ate 21 Allied

Capr on[ esd ih ERabiblesNy [aadh 12 the plagues colored with 46 @orGerftio@Ddyel showed Misible Byidende 610

22 migvioa \of i balorgne 1o theMa@rbiit-wheiehd Zone was evident on the plgReCcgigred Wit the Ex.
1, ..#1 polipaikyjeoenxip conseingng28lorants. Mbnsant o Lustran[err] 248 -1002 '

221 .C (430 F) Ex. 9, #4 Acrylonitrile/Butadi ene/ Styrene 24 East man
Ko’dék|5e<AMELHDI§TG Copol yester d ycol [err] EX 1, #17 15

Modi fi ed Pol yet hyl ene Terephthal ate Clainms 20 1. A coI oured ther st iC
resi n coMgoiesttdetyed ?@pﬁ?%‘%y’aﬁ Fﬂ%ﬁ‘ ﬁ‘séﬂgl rqap,e‘re SI nin
a nol tcalylose agsiq ‘P“H”’E%Gs E“Pé&eﬁ" 'a t

bon ‘a
pol yrers &t ?)°§t°"f "°"e"rﬁ3t é'srear?nnecu 2P ORer'ght from 176 to 10, 000, and t he
colorant is not chemcally bound tQAgLqurem n when the colorant is added in
a mnor ampunt sufficient to provide coloration to said 25
t heyznmopl ’i—S—t—l—G—F—@-S—I—H-—EF Fhe—col-ored—ftesi-r—eonpostiton of graTdwherein
t he chr ohophd?¥"dt oup | EORE Gopprt { Yt Bar 1900g Besit, trpler Bxractpd, [ et hane,
triaryl mptgrany@a xant hgne, 2aoli derfe, qui noda ne, nel hdmege th| a&vl e, |i ndami ne,
i ndophenolex. ##ct one, am nadoeobone,| hydr ox§&®et one, $tifRddene, a%®ne, |oxazi ne,
t hi azi ne| sanérhRedgit@snone, pht hal odyani ne ©90 i ndi goid chronmoph®®e gioups. 3.
Thewcol of &t 8#3si n conosi t206Q of ’Cjcl ai m 10¥herei n saividlet elsi n 94 sellect ed

nieinad i aefi e ong y
233@% :°Pd‘f'?—ﬁ9 %ﬁas ot q vﬁf(\% exi § waszté? r{cﬁ}é&é& ; ?;)0 Flitprg t

f e pol &xef#in pol ymers arOcopdl yners, 19l ystyr<=ne‘%!“° p ch%?bon tes, ABS,
pol yvi nyl SokbrdBlugd30 pol yvi nyti dene chl or‘i’ﬂb cel I {il osi ¢ fesi®h , agrylic
resins, pdxy&fi des and pol Qters 4. ThE%%ol ored ré@j"‘ﬁ onpysi ti ¢n of
claim 3 {wfeher ¥elewitdl Jesin 75 a pol yol ef ¥ 5. Thé resinl of ¢fai ml4 wherein
sai ¥ polyolefin is selected from pol yethylene, linear |ow density
pol yet hyl ene, pol ypropyl ene, pol ybutyl ene and copol yners nade from
et hyl en@mppe opyl ene and/ or butyl ene. 6. The col ored resin conposition of
claim3 wherein said resin is selected from pol yvinyl chl oride and
pol yvi nyAimiemeocisbbgremieot HeBUIPS Profae® BN epleionvige omapplypal; 10 Qﬁ'i"sd?f rgangny, |
whe? ei 1916t Ciot Beiay } Papicalgivy sigarete. aQ%PQeQI?’Bﬂ“fM U?HPQ%’ c'a& t"Hta H'é"ke'i riaryl
met harféemisal wee tlondad a0 themesiged aP@% 5§400 n of
cl ai mﬂd%ﬂﬂ %W:Wﬂifméplz@grﬂrﬁiﬁg Br"Pnl 5 ’g uEac S ac frre mmtt:rr: was
di ben 13 U oL £ g‘;% ﬂ@g %E EYIRSE T RRE §§ﬁ%.aa§ﬁn 1 % by o
am)“ntthlckness (o) %%‘p;f’ cm %gf % IT muls) The plaques obtained were uniformly colored and had
excellont clarity. A haze value of 19% was obtained.

EXAMPLES 18- 24

The polyalkyleneoxy - substituted colorants described in the previous examples were incorporated into
a wide variety of thermoplastic resins to demonstrate the broad utility of the invention. The following
procedure was used. To 1000 grams of the thermoplastic resin (pellets or crystals) was added 1 .0 gram of
a polyalkyleneoxy — substituted colorant described in the prev-nus examples. This mixture was then drum
tumbled for 20 minutes to achieve uniform distribution of the colorant on the surface of the resin. The
“S. mixture was then injection molded .into 7.6 cm x 5.1 cm (3 in. by 2 in.) plagues at a temperature reported in
Table 20 below for processing the particular resin. In this manner there was obtained brightly colored
plaques which had excellient color uniformity, The colorants had little or no detrimental effect on the clarity
of these resins; and in instances where the uncolored resin is normally clear, the colored resins exhibited

50 excellent clarity. The resins and colorants used are listed in Table 20.
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clarity of said thernoplastic polyolefin resin. 9. A process for coloring a
ther nopl astic resin which conprises incorporating into said resin while
said resinis in a nolten state gpgdighasksi N the formof a polyal kyl eneoxy
- substituted chronophore group 1 n a mnor._anmunt sufficient to provide
coloration to said thernoplastic resin, characterized in that there 55 are
no reactive groups by neans of mhlchTimuﬂmnﬂ orant can becone bound to the
pol ymer nnletles of the resin and further in that the al kyl eneoxy

substi tuen NdSqI d——cotor ant h§ nSEI TCT eu 10 &?ﬂiffﬁ&%ﬂ%_. xbgggma d

copol yner si-o: —Kylene. ne
pol yneric subiti t demsantstexBEolpstyrene car bon| at SHECAH8° Buch BollyAtEr | ¢
substituent hds 4 RahmkiigagPleyiglasfifiovlis from 16 23 °S1430°F)x g ExB#y | s « EP
0 215 322 B1'20Tal |C€la28pegglanqq8 J245 Polybutylene 2q_Qégi(§90’F) 1 Bx.6,#
Mol di ng Te Terephihgigy

r P }“ 1B St rex[ L\rr]
Pol yst yren 21 Allied Cap' i y'°" 1, #17| 19280° ge )—%‘ eki gl asS
2 3" ﬁo AP Cel aﬁ%’sg( I an

Acryl’fc E}é nate
Pol ybut yl he 23 nggn; Lustran® 2@(_15:@2 #1 Ter epht ét(ﬁozr:l; Eé\lg]#‘ied CapronS

Acrylomtnle/ButadEeﬁ / t],r Vbbay
Mer | onO MAOHR - | lghsthan kodake PETG CopolyeJn#Hy]:ol 2313 0@3 1’3’0' Cakhopgt p 23
st r anPsueifhidd Polyla@@%ne Terephthalate [err]) .9, #HA

Monsaggt o _
Acr y| oni t r'HerButadtererSt yfere—=% Fastrarr—KedakS—PERS {:ﬁif‘rai_'y—es er G

| ycol [err] EX 1, #1 7 15 Modi fi ed Pol yet hyl ene
Terepht?? ale Clains 20 1. A coloured thernoplastic resin conposition
prepare ar)y i ncorporating the colorant into the resin in a nolten or

'2‘" 380y %igl»&‘d HEHRb Q‘@L c%ﬂl:&ft-@ri‘hreba'?eoabyp afé/ tﬁé“é&i&%{nt TP RS idsthlif
Ch omophor gomheF ﬁ‘du 2dd IE&‘iﬂa Ko¥dn§ ¥ CRVAL ¥ a%ly&l nQ& D8fitufed ShBRSInbAdGIRB reﬂf the
col orant CRAOLIR)IAS moleBBt theldRly eﬁ‘c%ubé%(haﬁta@ﬂ& coldritR cOtAinéHom! Lto 4R dtbRd) thehas
nol ecul ar W@ sdoe@iBnl K& heeclide GBiEht Ad176NE moéooa.wlthelc&oaamt.s GbedRomhllyY
bound t o thvand 1 HHetesih@ibnthbeoRANOE adtod inSa raidlét@ehoir s@HidBn{ 0 Iprowia® bolratidhl fof salai ent
to prdvi denmeobsasad iesin to sai'd 25 t hermopl astic resin. 2. The col ored
resin conposition of claiml. wherein the chronpphore group is selected
f rom ni @r oBwe, colored rresin egnposiihinanf wlaime t.hehewein the claomdphere lpsoe is sedactel diom, nitroso,
acri dene, nifre. Az, idiaeyimethand | tripsyimethdng,zxshtbens; mameneumdmvduptm@noihlazcﬂeamdmee,
ani ngket oriadophepely {agtphes tapyinoketanie) hyskepigketops:  sfilboneo Rzine, 1eeazing.hhigzinen @nthraquinone,
ant hr aqui rRS‘H@WCVEHf'%‘HI'WQ'&ﬁl‘fﬁ@°R5‘P’e|9|“R9P§;o| d chronophore groups. 3. The
col ored re5| n corrp05|t|on of cl ai m 1 vvherel n.said resin is selected from

ol i ﬁw ehﬁ?we%’ 5%69 oo i W Q’%g eaingl e e, e

resi ns, h?cc%%fegnd 9e°sstaer yeﬁt The col ored resin conposit | on of

claim3 4V\/nﬁ]|’e %bla'eé f’ysﬂ c&ﬁp%'sﬁ?on' o clgmpi)\lvr}é%lmegaidr?esm is a polyolefin.

. 5. The resin of claim 4 wherein said polyolefin is selected from polyethylene, linear low density
W © polyethylene, polypropylene, polybutylene and copolymers made from ethylense, propylene and/or
butylene.

6. The colored resin composition of claim 3 wherein said resin is selected from polyvinylchloride and
polyvinylidene chloride. :
% 7. T_he' colored resin compositicjn of claim i -whe?éin said chromophore group is selected from azo,
'anthraquinone triaryl methane and methine chromophore groups.

8. The color resin composition of claim 4 which further contains a clarifying agent selected from

50 dibenzylidene sorbitols and substituted dibenzylidene sorbitols in an amount sufficient to improve the
clarity of said thermoplastic polyolefln resin.

9. A process for colormg a thermoplastic resin which compnses incorporating into said resin while said

' resin is in a molten state a colorant in the form of a polyalkyleneoxy — substituted chromophore group in

a minor amount sufficient to provide coloration to said thermoplastic resin, characterized in that there

are no reactive gruups by means of which the colorant can become bound to the polymer moieties of

the resin and further in that the alkyleneoxy substituent of said colorant is selected from polyalkylens

oxides and copolymers of polyalkylene oxides in which the alkylene moiety of the polymeric substituent

~ contains 2 to 4 carbon atoms and such polymeric substituent has a molecular weight of from 176 to
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5 The resin of cI ai m4 V\,herel n sai d poI yol ef| nis sel ected
pol yet hyl ene, linear |ow density 40 5. polyethylene, pol yerlMlH ﬂl“luuu " IIIl
pol ybutyl ene and copol yners made from ethyl ene, propylene an

6. The colored resin conpositiogp gh1§kes By3 wherein said resi nis selected
from pol yvi nyl chl ori de and pol yvinylidene chloride. 45 7. The colored resin
conposition of claim i wherein said chronophere group is selected from

azo, anthraquinone, triaryl methaneTaeROnet hi ne chromophore groups.. 8. The,
color resin conposition of claim4 which further contains a clarifying

agent selegf 6. rom d| benzylmégﬁz.ne sorbl tols mduﬁlﬂﬂpbiauﬁeef @;g,gntzyl I dene
sorbitol $ ..1 att -Apr-ove—th I
%gﬁ?a Hst %F‘HVSWQG"GA pr ‘ocesk f

t hefnopl stl p ‘1’_ 4t jl astic -
resin which! S nex ‘ﬁ@cp Jnto sa j f S|n is’in
a nolten|st ? Me8s A Joly l??ene)oxy *subst |t ut ed -

chronophore, rouﬂm&{zuh :d?%%@ @ARUNt suf ficipnt 2éOOCQ§dBnge CRlorgiign to

11O G I L \v) JQIW

sai ¢, t hefnops ast hiapd fr ,Q,B.tﬁ zed in fha g kpagtive
- gr ogaps by means %ﬁmj&ﬁl‘? eéiéol org%t can bnco%r%at %oﬁéréld to t%qpoﬁ;rrer

noi et i es|of 24 he| Mmahdaho AMkah@IBdghabod N that the adkyliaepxy - SlEh_Sd,#tt ugnt of
sai d col ¢rant i p Asgbaeilcmitabioasaeteyal kyl enej oxi des and coppl yners qf
pol yal kylf ene4 ox] @esmanKodbieCHETIGGpaildeydr GlyeolNPi €38 ofi4dohE) po| EXET, 7
substitugnt conf dodiledPayethdlealephthalatons anfd such pol ynmeri p substi §uent has

a nol ecular werght of TfromI/6 to 21 EP0 215 322 BI
CL M S* 10,000. 10. The process of claim9 wherein said chronphore
group ¢igimsel ected fromnitroso, nitro, azo, diaryl - nethane,

tri aryl met hane, xant hene, acridene, quinoline, nethine, thiazole,

i ndfam. ne, colo@e fHaansplasticl 1@8in corBposition prbHAsY, byBiRdoRRIBEONE colbinthte MskesiP Mea

st i | bene moBsn g @ellitzsd slatdayheitoby &di dolerantis tahyolyafidylehetiy , subdtituted | chyhaphoreewi@Xein

i ndi goi d tiehakgleneopdietly et Qe polpseric slibstitlire spihe caerant abntatdscirom 2.0 4dacioe atoms,ahal
resin ispgeh@ictsebstifuetnhap ehojestierf weighh dloypntsdo aAH0% apd khgmelosant isoloy sheyniie s,

pol ycar b et dosthe o8, Whpfmhy ¢hlprpht irided indemingsmpurit myffidiebtorpeovidha Icalpratihe to said

cel l uI osif@f"'r“?@§f5tﬁ§°s'racryl ic 10 - reslns, pol yam des and pol yesters. 12. The
process of claim 11 vvherel n said resinis a yolefin. 13. The process of

cl ai mﬁZT%é?'@?‘h’eé'al I°EF'F’H‘ - @I"ete? &lyo 'i’ Hﬁe ﬁ?}?cé?ﬁ’efm"f 'H%?Qr | ow
density " °haz° | y‘ S/?ﬁ‘ 'de ié} ’%‘fg“ ‘gﬁ%ﬁ?‘&
mede froff} %‘?a‘m;ﬂ gpdene % yd %ti) %'Weaz B oot 35'8%'5%‘ u'8 | m 11

wherei n SATXTEERS o 1nsg%e her% <:eogorF|gro spoI yvi nyl chI ori de and pol yvi nyl'i dene

chl ori ge g goordd Rsin c%ﬁo%ﬂa?of%‘ia. y Qjneth a3 EEQAEEPM ﬁolﬁ:re(ﬂgglebrﬁe@%oem ed
fromazo,, I}(b fﬂé&is%ﬂ@s pbijtohatde taBa N fol ARG éF%P: Ry Fy &Hﬂ@chl Uche
25 1. Getgsrnptag,yf, g,ﬁgopglﬁgﬁdegg,nepowagtgrgusammnsetzung erhal ten dadurch, dali
das®F~rbernittel in das Harz in geschnol zenem oder pelletisiertern Zustand:

ei ngebr. achd comirdaCtesinEapbsiibaof Gaim@oshaieint ld rédins a polyolsfin.

5. The resin of claim 4 wherein said ‘polyolsfin is selected from polyethylene, linear low density
polyethylene, polypropylene, polybutylene and copolymers made from ethylene, propylene and/or
butylene. '

6. The colored resin composition of claim 3 wherein said resin is selected from polyvinyichloride and
" polyvinylidene chloride.
% 7. The colored resin composition of claim i wherein said chromophore group is selected from azo,
anthraquinone, triaryl methane and methine chromophore groups.

8. The color resin composition of claim 4 which further contains a clarifying agent selected from

50 dibenzylidene sorbitols and substituted dibenzylidene sorbitols in an amount sufficient to improve the
. clarity of said thermoplastic polyolefin resin.

8. A process for coloring a thermoplastic resin which comprises incorporating into said resin while said

" resin is in a molten state a colorant in the form of a polyalkyleneoxy — substituted chromophore group in

a minor amount sufficient to provide coloration to said thermoplastic resin, characterized in that there

are no reactive gruups by means of which the colorant can become bound to the polymer moieties of

the resin and further in that the alkyleneoxy substituent of said colorant is selected from polyalkylene

oxides and copolymers of polyalkylene oxides in which the alkylene moiety of the polymeric substituent

_contains 2 to 4 carbon atoms and such polymeric substituent has a molecular weight of from 176 to
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pol yal kyl e noxy - substitU ertes Chronophor ist, wormm der Al kylenrest des
pol ymeren Substituenten des F~rbernittels von 2 bis 4 Kohl e 'I, “"'ﬂmnmu”m
enth~lt, der polymere Substitugpisq5829/BY ekul argew cht von
.10 000 hat und das Fgrbernittel nicht chemisch an das H arz gebUhde"h
wenn das F~rbernittel in elner kleineren Menge hi nzugegeben wird, die
ausr el chiuooum das thernopl asti sche Harz nit der Fdri bung auszustatten. 2.
Geifirbte thernopl asti sche Harzzusammenset z~ung nach Anspruch 1, wormm die
chr onitopTrer mo@sugfEaiBS whereinagaisigehwpriphtre igeup iausslenied fror @ritroso, Rjtrp.rago.-diarglz o -
mg;,yl memgthane, triaryimpthgng| xanthiren acridenkgguingling, methipg, thiazelp, indiaming; iggphenol. lec et hi n
Thi aztohe. aminpetpaeri hydroxyketengosihenss azine, oxaging. diiezine. safiraapipnnet Rifhalocyanine or
_ Hydroxyl k@s%chromosbqrwews : A2| n -, Q<a2| n -, Th| azin -, Ant hraqU| non -,
Pht haI ocyanin . - oder | oid p | J |
ror 22 2T s oLt g Ao e% g°gg§§ ] °°£V'g‘§f' aus
oI ef P °3 p dﬁ ig ’B""Iy' Cm'é’r'eer’l'oo’ﬁyonly Ch A R BEHA en,
AB Pol 57 ?‘u |(?rslan 0 f/r\s}l nyl i denchl ori d, CeI I uI oseharzen Acryl har zen,
Pol ya%dﬁsﬂﬂ&gss%q)cl!ﬂﬁ] tvﬁtgr'am séd regﬁfgdﬁd%ﬁﬂﬂ'larzzusam”ensetZu ng nach

Ansppruc Wor mm Harz emm Po yo efinist. 45 5. Harz nach Anspruch 4,

Wor i N ygaghsPatbdsed 6f Liaifh BUSRErGYVsLM botlcidfin 341 Seldd@ldyin pdifhylehd, A& &sw Eabiyet hyl en

ni-eqr i geponftnyBhes polBropiithe, RblyBityle chU&pWyﬁi&s Unddie GRmObtiyIee £ propylene Bhdigr en,
Propyl enp oder Butylen. 6. Gefgrbte Harzzusamnen set zung nach Anspr uch

3, worm das Harz ausgew~hlt ist aus Polyvinylchlorid 50 und
Pol yvitayFhedpnciss of cldm 71 whigéial skt aesidais zsvlestadnfrem selyvinyidhloridec indAppdyinylidene |
wor i n di enlgibie.onophore G uppe ausgewghlt ist aus Azo -, Ant hrachi non
;-EPUI arylmethan - und Methin -- chrommophoren G uppen. ss 8. Gefgrbte
2z J§afhwepraesy ahenverec s Haigp Puie H4 gvhegin e*awe?ff@m&f% ovRpRy FSUPRIRSTRF (TO®) 328Nt hi | i t
aus gewdhfihragyigons; mé'ﬁ‘fﬁ'l‘ﬁ'lejd‘éﬁ'g@ﬁnﬁpﬂ'ﬂs ynd substituierten
D benzyl i densgorbitol en in einer ausrei chenden Menge, umdie Kiarheit des
therrrd%eé' F ﬂ?é’n PoI yol ef i nhi arzes zu ver bessern 22 9. Verfahren zur

Ei rfar b )
Fiar bg:ﬁ' ;JF%? %;%h ShdIRPL aal"zSt 'sa?fr::‘ﬁsetzﬁ g(%%ﬁﬁlt agaﬂl%‘ag l%?#b&&ﬁél "% ﬁ%[nzenen

achy
Zust and tﬁfalk IX\Q)QQ —sug&ﬁ: BJ lqmuspth&l ist! anl\: QS l@ieﬂ@gt CQQ a&f ﬁl‘ﬂ&?&)énten des _
substifi kdfdedifelt &, DQROP RGHie BortatoHBRAEID o o Merlé | SRbAARBA RinWidikaargovidk egit , di e
ausgei chizg pik oD fa Rhd @B F8lobmiRd) thidnBlcRentlch o €das FRD gelindor Sigti s tien, S
dadur ch gRkawar Bl sranRbineréhtiliehgk BinAgegebarkiitdy B aGsiaiddp &M das fHeinp@stisctdlHaeh di e
das Fi r b@iigériratbudgaveastatsal yer en Rest en des Harzes gebunden werden kann und
wei terhin daO der Al kyl enoxysubstituent des Farbemttels ausgew hlt ist aus
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4. Gefﬁrbte Harzzusammensetzung nach- Anspruch 3, worin das Harz ein Polyolsfin ist.

45 -
6. Harz nach Anspruch 4 worin das Polyolefm ausgewéhlt ist aus Polyethylen, lineares Polyethylen
medruger Dichte, Polypropylen Polybutylen und Copolymeren von Ethylen, Propylen und/oder Butylen.

~ 6. Geférbte Harz,zusa'mmen’setz_ung nach Anspruch 3, worin das Harz ausgew3hit ist aus Polyvinylchlorid
50 und Polyvinylidenchilorid.

7. Geflrbte Harzzus_ammens_ét_zdng nach Ané_pr_uch 1, worin die chromophore Gruppe ausgewihit ist aus
Azo-—, Anthrachinon -, Triarylmethan — und Methin - chromophoren Gruppen.

56 8. Gefirbte Harzzusammensetzung nach Anspruch 4, die weiter ein Kldrungsmittel enthilt ausgewhhlt aus

L.oenzylldensorbltol und substituierten Dibenzylidensorbitolen in einer ausreichenden Menge, um die
Klarheit des thermoplastischen Polyolefinharzes zu verbessern. .
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4 3 Composmon colorée. de résine suwant la revendlcatuon 1, dans laquelle la résine est choisie entre des
polyméres et des copolyméres polyoléfmiq 108, des polystyrénes des polycarbonates, des copolymé -
res ABS, un polymére de chiorure de vinyle, Un polymére de chiorure de vinylidéne, des résines
cellulosiques, des résines acryliques, des polyamides et des polyesters.

50 4. Composition colorée de résine suivant la revendication 3, dans Iéquelle la résine est une polyoléfine.

5. Résine suiv_aﬁt la revendication 4, dans laquelle la polybléfine est _choisie_ entre un polyéthyléne, un
polyéthyléne linéaire basse densité, un polypropyl@ne, un polybutylgne et des copolyméres préparés &
pariir d'éthyléne, de propyléne et/ou de butyléne.

65

6. Composition chor_é_e_de résine suivant la revendication 3, dans laquelle la résine est choisie entre un

‘polymdre de ‘chiorure de vinyle et un polymére de chlorure de vinylidéne.
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24 30 13. Procédé suivant la revendication 12, dans lequel la polyoléfine est choisie entre un polyéthyléne, un
polyéthyléne linaire basse densité, un polypropyins, un polybutyléne et des copolyméres préparés 2
partir d'éthyléne, de propyléne et/ou de butylene.

14. Procedé suivant la revendlcatson 11, dans lequel la résine est choisie entre un polymére de chlorure de
35 vunyle et un polymére de chlorure de vinylidéne.

16. Procédé suivant l'une quelc_onque des 'revendications_ 9 2 14, dans lequel le groupe chromophore est
choisi entre des groupes azo, anthraquinone, triarylméthane et méthine.
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