DECOLORI ZATI ON OF POLYOLS FI ELD OF THE | NVENTI ON [ 0001] Thi s invention
relates to polyols. In one aspect the invention relates to polyols prepared
from hydrweynatidsydeat ed fatty acid nethyl esters while i rcarusthens@&spect,
the invention relates to the de-colorization of such polyols. BACKGROUND COF
THE | NVENTI ON [ 0002] Natural oil -based polyols (NOBP) are typically

pol yester or hybrid pol yet her/polyester polyols, and are derived at |east
partially from plant-sour cefh¢tOLORIZNTIERS dlopbi)yoTQese oi | s consist of
nostly C18 fatty acids containing fromO to 3 sites of unsaturation each.

In order to manufacture polyols, the fatty acids are isolated away fromthe
glycerin core and are functi oFAEELR&LF ?HE&\({XEI&EI% al cohol / net hyl ~est er
nononer pr o | ,

The. nydr JURRLE D FAS intbRki6A s BF BONUR, T mARRGRERE te frvthior et Blaad
reaction pfrqiakemwﬁdnbhydimdymghyhtddofattvmomdh mc&hlydcmeralwlha'twﬂesnmhexahsmbtolthe and
unsat ur at.ed carb n bonds . to sat ur at E arbons. [0003]In the final step
of the ndRYFRHPD & "Pt%‘&ﬂg%ﬁe -BRIgHER R 1¥F§§jroxymet hyl at ed nethyl esters
are reacted with an initiator to build the finjshed pol yol product. This

transesterification reacti BACGKGRYHNINOFHEE IEYENJAONf a Lewi s aci d

tal yst
ol yrer | J g Rl O BE R PRl P aPOERY Wt | BYPHELe
types of pobadter/polyestierepalyule add aret derivbe adiehstpertinHy froe planttdoerced étglycnidss
th r Qd d bl th | yol . |
col or ot 4P d PRla CPBY OF PR Py p?}ﬁ? el AL b P G A% | ned
by ASTM 14091, ORRr tPhRhuBBRR hoIGak] @R hiey atal ¥Rl 1saa@q%z&a§ fr$im 4Re f@Py%téhrw th

sonme end-use applications requiring even lower color (e.g., less than (<)
20 APHA) co@oami aratfuncsionaized b@swlqﬁcﬁxydb@dﬂaw@w eglot monomelgmemp@ﬁeqs tvericl{ >)

40APHA nco efio f th YATE a
Sovmmre GBS P Rl e 6&03}’%& ATRI0s8 ) TR0 SRuPSIBY S FanRtQnak SLOURS 8 i 1
color, e aﬁded ﬁﬂ(b WRF¥oratiferdess pllowed b\m@ar@wamdwm@h hd:d}lbesf slgenidesy

vi si bl e | i ght and/or Iowfrequency Wilig wi.ith or without the

conbi nat itealceholpanrd unsadraied earborekqngs e @turmé hydiospdpRzat i on can be carri ed
out effe t 0 t r d t

accel er aﬁg@éﬁy eg iﬁ@ltﬁég)g%ﬁ%%lng 3@.‘5}5 F! F1 expggllflir%lg ngd)@gjﬁﬁgdated

especi al Inyethd e@feﬁséhlerraﬁcﬁéﬂ Byth expagiatoe td dudd nha)ﬁnlehgdgmiyullrprb@dneaﬁmisrmamnd
exposing to Li Typically the wavel e h of C% in the range of 250
to 550 n&HEHES 1°§r€ n 13 PR thePresace Vﬁ’éﬁ‘fldt @Xsh\?egm%tmoﬁlsso‘ﬁg’ﬂf‘@cess

f or decol o) of
VQL&}%& ygals@l?etéé'ié} st !Ijurﬂﬂg glﬁgln}erltzg@orp&%&ﬁ§ %hl%ﬂﬂi[ﬂhbx%'s B2 fhitfeShaRe

exposi ng t to actinic r on of a wavel ength of 250 to 550
nanomet empslyol. n\’xﬂmle teasb odiesefteatthenspod sa0¢ dusstodlmdihise adum efthopiggasoratthehe
same time it is exti)cg a(rthothe ctlnllc radiation. In one enbodi nent the
pol yol i SARRIRIUERHU 0e SQlp Ritee Pd¥Plati on at a tenperature between anbient

and 120 @yog4p ongpEMbQMidFER! at BEloPMiatfdbrd SafmedUfdratROUTheticex PRSRd HRalthe
actinic radiation and oxy g{]en at a tenperature between anbient and 120 C. In

one enbodisﬁ@m%thnh@dpdﬁfy@ﬁ ysASEM Déd0%.r Omerolasgeeeibration; for pplgpEproducts is
DESCRI PTI TH 0
4 A ‘wi e en ?e[ gsp(f)?@tﬁm? "ﬂécﬁl %%E enalog/@{ Ic%%)]lage% gggsgﬁltah %Qg

APHA col o su¥engnts Fést or’i

ni trogen ANEENS Som@HAE]rAi @ub@sea@oﬂﬁylgahﬁx@hsrmltor of @keatdreth@x pe)rci(rramm upe - up
used to generate the results reported in Figure 1A [0009]Figure 2 is a
line grasRmpletioRE themohimeEabpwittRat i on and catal yst deactivation of a

polyol treated with light and air at 55 C. DESCRI PTI ON OF THE PREFERRED
EMBODI MENT SUMMARY OF THE INVENTION

[0005] Natural oil-based polyols that are high in color, e.g.,, >40 APHA, can be
decolorized when exposed to high frequency visible light and/or low frequency UV light,
with or without the combination of heat and/or air exposure. The decolorization can be

carried out effectively at room temperature under nitrogen, but can also be accelerated by



Definitions [0010] Unl ess stated to the contrary, inmplicit fromthe context,
or customary in the art, all parts and percents are based on wei ght and all
test met woxoareseaur rent as of the filing date of this @csalseswnsss7ior
purposes of United States patent practice, the contents of any referenced
patent, patent application or publication are incorporated by reference in
their entirety (or its equivalent US version is so incorporated by

referencgk, ﬁ?oﬁg éi by dm 155}1@%9&%&6" gnd &8 Hp&sdIBSBY &caéra&ﬁrﬂyf&bb@re to air

t echni ques fini tl ons (to the extent not 1nconsistent with

definiti mnsoxygm:whﬂ@ heatingmngaxgesing e tights Bipseallyshe spyvelapgih gé heﬁfars in the

know edge_in t?gog %501{%5{)911 Thﬁ gurrerr cal ranges in this disclosure are

appr oxi Nt e’ J % I“net Ude" val ues outside of the range unl ess

ot her wi sqomgl calreshe MbBIhER the ianggidning prodessadbt decalodemgfar mamralnadl poigdludi ng
r an

the | owe t he upper values, in |ncrerrentoi of one ,nrt rovi ed thgt
there is the B@ﬁ%ﬁsapmm@g ther SterefaxPPtiBe tsinokyohr dkiie RAFLPR Qs WoKs a%gﬂaﬁ any
hi gher vaj qu frr’?éf@rgpkrf“o?é ém@oﬁﬂgﬁ){(%ﬁé H\}\g Pﬁ]’co%}f‘éﬂ %ﬂh Ky B8he same
property, suc or exa ecul ar I ght, viscosi ty, etc., Is from

100 to 1,theDit is taxpo&ed nt Fhadxeﬂmb radiatidd. Imehievérdbedimest] the polysl tshexaeseﬂﬁo thg 01,

102, etc., .and sub ran such s 100 tq.1 & 70, 197 t.o

etc., ar &Y rréé‘éﬁl?n éﬁgnt@ina‘?réﬂlre StPNeF%r‘?ﬁg’ser@cﬁ‘?{ilﬁrr(} r?S \J/héIOE?S Wgﬂer’g% | ess
than one (iyct A9 tFhmiB@odsl d@%&p&%@' onﬂl'gbﬁ'cftﬁuglfa@ﬁét% EBRxPRE §tCa Gempdrature 1. 5,
etc.), one unrt I's considered to be 0.0001, 0.001, 0.01 or 0.1, as

appr opr i dtbvechambicnt ged 1 207 dinine gmbodigient tiegiolyohisdssived frems vagatableanl.

(e.g., 1 to 5), one unit is typically considered to be 0.1. These are only
exarrpl es of what is specBRIEIADECRIPEDEOF HAL DRAWISN%i bl e conbi nati ons of

nuneri cal ues_bet ween the Io st val ue est ted,
are to bé(’%@ﬂsr dEeutEs ‘%lstf'b{; P?}'“Qgg{ e‘gﬂq ﬁ(?rsm%isgr@{n(ggﬁrf’%‘ﬁtsl\(fgﬁgﬁo
ranges ar&c&gﬁydtggqm&&t%geﬁQ{dsmgb%@@gﬁse for, anong other things, the
| i ght wavel ength and various process paraneters. Natural G -Based Pol yols

[ 0012] Nat[00Q8] or Figbees HY ipalsghsmaticNOBR emelnmr&@p%uma#édOﬁn@ﬁteﬁr r&sEHS f r om
renewabl e fe ck resources such as natural and/or genetically nodified

pl ant vedSQOJ% E @% s and/or aninal source fats. Such oils and/or fats
are generjgddy] CORRIeSER Olinet FriyH YL@t dediadridation bad tatalgstiddactviatike df a
together with glycerol. Preferred are vegetable oils that have at |east
about 70 H@bfoééfﬁﬁte@rwstétllghh%@cﬁﬂf #tPyCacids in the tri gI ycerr de. Preferably

the natural product contains at | east 85 percent b ht unsat urat ed
fatty acids. Exarrpl e DESCRIPGIENI QK T %REDIE:M NThut are not
limted to, se from castor, soybean, olive, peanut, rapeseed, corn,
sesane, cotto e (%(f%lga saffl ower, |inseed, palm grapeseed, black caraway,

punpki n k{eoros}l Uﬁfe@:gﬁaiﬁ&&dthemmdarg,emmhcﬂ}ﬁfdm:ﬂte chsteri by cysiabay i te adl atbnd,
macadam a nut, avocado, sea buckt hor el nut, eve ose,
wild rosdarts H?%P?réent%\ﬁlerli’&?e %‘N?lgg\ﬁé‘a all tﬁﬁtFQFﬁlP@zss‘eeeﬂ‘rEﬁnf go T&ngﬁ % gti on
Of tWO OfypiTRf 10(3{glret e$ Eu b ot@ﬁﬁféﬁl'ﬁa?tesoﬁatéﬁ IpeRtic iR bGHénts B idr@icld

beef tallow, m xtures of two or nore of these products.

Addi t i onglatept, paient ambncatument rﬁubdmatmngacr rmosucmbasefaﬂeg@emrth?lr antiretyder s ed.
Combi nat i on, o{? t abl e, andtg bma based oil s/fat %(ec so B
used. [OGHEIVHITE iVETSLqY r’lsdls rlgForBPIiae ePY VEFTGIFL, SR Cr%‘% th Ji5Reh &g

nul ti st eiRURERS 8f IsPnitbii€ RednARuBS)! d8finitns Ve ahaltxenpidos/ihedrsistne v&ﬂblaﬁﬁt ed
to transesterification and the constituent fatty acids recover ed. This step

i s fol | owséinitipnhisrecificelnproxideddn gy disvlovueloand epaml kngsisdee infhe #é
tit fatt ds .t
by of or AUPH onhE RS Rl u YA SRR s FoRHRmae W may ipglpde

exanpl e, van@s odtsldeSf thtilnigs hﬁ&sé’@ﬂh@ﬂi’tlsebximﬁidatedt iU MESSBORIde BHevalues
hydroxynethylated fatty acids ar% WO 2011/ 068664PCT/ U 2010/05667%Iie
'nmonorrer §1'01W4P‘3: mofusting thedower andeths wPPe Yalies) BdREremSRts:Hh ©np dpil, Bievided il sed
pol yol . Mizeh id
and/ or ?bgiﬁé%ﬁ&ﬁ P§?§;§ggﬁ.@Ré?ﬁg?ggégﬁgﬁQéuc Bﬁhﬁ% Sigﬂg?hﬁﬁated
oleic acrarl oxamip, ifyd e«sthpmsmdnat qafy sicdd yotroghxey rpeoreytyasesdh dsi fmleeiampbc plesplar
nmet hyl ester thereof, hydroxynethylated |inolenic acid or nethylester
t hereof, a- and y-IinoIenic acid or nethyl ester thereof, nyristoleic acid
or nethyl ester thereof, palmtoleic acid or nethyl ester thereof, oleic
acid or nethyl ester thereof, vaccenic acid or nmethyl ester thereof,
petroselinic acid or nmethyl ester theeeof, gadoleic acid or nmethyl ester
t hereof, erucic acid or nethyl ester thereof, nervonic acid or nethyl ester
t hereof, stearidonic acid or nmethyl ester thereof, arachidonic acid or
nethyl ester thereof trnnodonrc acrd or nethyl ester thereof clupanodonrc

. Y 1 S . Y



equi val ent wei ght of at |east 400 or an average at |l east 9.5 ether groups
per active hydrogen group, and such initiators are described in WO

2009/ 117680.20{1064®)k The et her groups of the pol yet her i nipCiratsesionsss7be in
pol y(al kyl ene oxi de) chains, such as in poly(propyl ene oxide) or

pol y(et hyl ene oxide) or a conbination thereof In one enbodi nent the ether
groups nmay be in a diblock structure of poly(propyl ene oxide) capped with

pol y( et hyl&nr AxdddRy, eté/\Qs 2106856466 TiH 1SARMEDPHAOAR ildPQdR] Malued)8uch as

embodi ment,-a NOBP 1’s made with an initiator or conbination of initiators
havi ng arl08vEHade2eeai wad enb rmtegmlch_)ras B8P iedA4505 5%l B JG7 per208cetey are

550" 787" ety eI 33T S VBYEMn B iR a1 BiTh Dot WEDg Sl
650, 700 ,fra8fiéhal Qﬁrﬂberé%%terlﬁﬁﬂoneqre 21,300 1t8 ead)), wpP@nit lis considefed 16 ®6,0.00D50,
2000, 2250, 2500, 2750, or 3000 per active hydroge [ oup. OOéO%JgHs, in
this enb®dioheA0] o1, @aepproppatss Topeamgst eonipeiE ST @‘%M?ﬁ ten
separ at e Ey lat(f_qz cﬁ}r(e;anﬁrw %J#ﬁ?lg%oﬁﬁﬁéga B QUJM‘F e BRtONBER aiigg $ and

6000 Dal t can ower | m t 100 I50, 0, 250 or 300
Dal t ons tspedificallyietendddyand el p8&Hitle c&ﬁﬁmattdr&&ﬁ nwﬂ@ﬁ@al m&e beﬁmﬁ th@lOV@(S’OO

Dal tons. [0021] ormthe pol yether inij t at or ctive oups
may be r dakEHd \M??It £tV §‘§t naﬁefaériﬁreet?e %ﬁ‘?rtféder{bu@ﬂb e‘f’ﬁ’yffsglﬁ' taﬁ%‘f&bg‘&
propyl eng; SQTHSQI% Wun?er&gmhge%tdr@ﬁrobﬂﬁﬂ‘%@fhm ﬂﬁs cﬁs@bﬁ&é‘f&%@(ﬁr@lﬁh&ﬁﬁmﬁ% itlgte
fol | oned llo a bl ock of ethylene oxide, to forma pol yether polyol by neans
wi t hi n t highswavdlength ardevaaiots prﬁhessrpetagr@tdter initiator may be used as an
initiator for Azaz Hﬁr}f %\? l}gl | east one natural oil based nononer.

: flzBas hot . :

Al ternatively Sreacted by means within the skill in the art

to convenpope OKatiRHl EoilpeedX yblyBlsOUPOBPY @bt polnelsi basedcon e Hyrivedgéiom
groups, such as is propyl ene oxide. [0022] Thus, in gne (g%)(g {rent th
natural aenewshlseigedsinakoiesorigescanpres detuel andiasteengiicallxmedifiedp anhﬁ?%‘t

separ at ed S t n I r
havi ng an %%Bﬁva@? f Lé\ﬁlglﬁaglh%({ug(% gtgl 2531\86%1 %bsa hnd/62 pre eraazef ?Eﬁ@mh}g ceﬁllgﬁSéa o
pol yet herriglptdrides,athathis,sfarmpragids Hmked t@ethevmlthygiymgeﬂn lgpeﬁanm areacgertabée mls h

the natural oil or derivative thereof, é‘% aJB ni et rat ed
from anotﬂl*?é@ab%/a“alﬁa%\?é‘?‘ggf@ RFCeRt upsahuite gaqé’tar? S 1gt %Bégl%crenge s f‘@?/g
mol ecul an, el gt gt cé’ﬁtalin%?teaét% pe%e%t 8y %@lg/ht %Bdtura{efa%é} Thes.f Eﬂ@rh?l@@@fl ty

of the res ti'ng natura based polyols is above 1.5 and generally not
hi gher t tpaefeffed vegetabde eﬂbcm:hlurbnbut tre rfol disitedntal thoge |fls)nbétifl§w A0YbERR QHMEr oxyI

nunber of the of th nat ural oil ase S may bhe,bel

pr ef er ablPFaHEt W?Ssr?e Coaﬂ’dseé%e flef’ %ﬁi%@nﬁ%ﬁe%n%ah%g?a%?se@ ast
one enbodhp®al, phRekiy {Ea¥Y | borasEdsded] s»«craﬁl 8l Opriche kehel, i gigttldo, RIneass
[0024] I n one engo diment the invention is contacting a polyol, especi a{ ly a
pol yol pmmadmmyt aveasde, sop bpcltheapcamy, ﬂi\émlmrtr@/eﬂtng@rmgetﬁ ildiragg. dhistle,

veget abl e_0i ddvans fi thon faor e

naat ur av B ARG RREBRY (&L P oo s Y FERARACHE o & MoROBP W k.

car bon- cqrxaﬁtpldéwlahmdm fdﬂﬁlclsﬁndlﬁldi: laal) bbéfttaldoww, ﬁsatcn})s aadmdxmsetserfswb@rhmmed by

hydr ogenation to form ydr oxynmet hyl groups, with actinic radiation w

wavel engto these tiieducksn gadditionally, t%lSB%Pgim gf”@r%ws@ﬁ)éu‘t}ba%%@a%myrﬁtoeg

pr ef er abl e on i ncl udes
wed 2 &ﬁn?tg& A 8%&&3%% Ht}émﬁﬁp%e@&lﬁfats' rﬁh}calﬁﬁgé Adeld

hi gh frequency VIS requency ultraviolet (W) light. The
sour ce off0013%¢ acTheamodifedimtirdroitderived pplyalsomgy W ohtairted byta @n@tShﬁp process

(intensity), guration (e.g., f. escen ht t ),..and
pl acenent® r‘@h‘&lﬁlti?% aogmel, g ﬁ’%ﬁ?}%?le T‘ggto é] FiieS “ﬁ’é‘???eéicttc? ﬁ{j’gi;eé‘eﬁ llg?té)(fnm%d ithe any
conveni enb, FRAGE fattyl Li@RGRRAD! TEB iste Fhﬁf foIRIweAl byl Bydaefotiny 1atiNE 64Bbn-0drbet her
contal ner at |east "a part of which w allow the actinic radiatign to

' pass f r aloublesbends einothtes costitusat fatys @rids otot ﬁenpbv@r@rympttlmt BIQUPS- C§Htt%hlt‘ner

I n anot her .enbodi radiat i 0 e € i ner
In anot navegtaam AR mefEes HakRe BESEa 1R ASEACHs I I for SEnBRE AR

above, anp QPSMPUMished Pdiént gipliaativar 200001088020 Ttttehﬁbm}menle)rlatedhéatgodcydsl ar¢ an
be either quiescent or agitated (by any neans, e.g., stirring, sparging
wth a gas, etc.). In one enbodi nent the polyol passes through a pipe

equi pped with an actinic radiation source, e.g., a "light pipe". The flow
t hrough the pipe can be either lamnar or turbulent. The length of tine to
whi ch the polyol is exposed to the radiation is a function of a nunber of
factors including but not limted to 8he intensity of the radiation source,
t he di stance between the radiation source and the polyol, the degree to
which the radiation can pass through the vessel and penetrate into the

pol yol , the Iength of the pi pe, and sr mIar factors [0026]In one

T e 1 = 1. . ——



WD 2011/ 068664PCT/ US2010/ 056672 in a vessel (open or closed), sparged

t hrough the polyol held in a vessel, injected into a pipe through which the
pol yol i swpassimgee4et c. The presence of oxygen during treTasRa1QO566MY

accel erates the decol ori zation process and as such, the use of oxygen is
preferred. The oxygen can be present at anbient, e.g., atnospheric,
pressure, or at a super-atnospheric pressure. [0028]1n one enbodi nent the
pol yol i SRRt &ehict Rthi BRCOERbudIY BIDS Ao iR fatli@fbAtiaSdY pdigat R
oxygen. | e polyol 1s contacted wth the actinic radiation, with or

Wi t hout heatonzendimay bosaysiegle kindrofehydemiyodthylated fagty sagidk angiasrtydraxymethyéased he

APHA col qr. The col or reduction will var it he pol yol he

condi t i oo c Elegé’ioqs i 9 B%VY'B@B%%(%@\#&&P ﬁli%?"lea%édr%(r)cﬁl %\gﬁlﬁe %tert foeresdt or
reduct i omylifxlmeiRyBRed1Rideic abilor idthie st akeredD hy@orméiAteddimleniedcidoof 40
or less, preferably 20 or less. In one enbodi nent the decol orization
process imetcdesiercthedtoft opaand pflinglepis! yaid op mectbidt ¢stan thereele suyristoleic ackF per

t he polynerjzation step in which the polygl is forned,and before.a

ant i oxi déﬁtﬁflsesgﬂ&gﬁf’oﬁﬁp@\zg@w ar?é‘r8¥ é“%liygk%?&r ﬁbergﬁqtg StoraL eorarﬁlﬁ}hg? e as
a react affierkdy, FaRShNVEEY fbar}ﬁetaymﬁ@rsﬁhe{e@l@,%iwam@a&w & metiyl kesedhaedfyol s
can be effectively decolorized to a col or_less t han 40 APHA after the final
p](c)![ yner i zadoleie asicepr ?_{@ﬂ?efi( pgsutheraod drigpacidrorinethylerie thersed, 21%0’;;4% ‘%Cgl 850 nm
after air osur e. e, pr.qcess .i.S._.nn /

been pr eﬁ%‘g caist g?moﬁft{g‘gg%lﬁﬁ?ﬁdzo & mggfyérggt%ﬁtﬁ%ﬂﬁéfsiﬁa %&P&P%F i%uattri ortlﬁ}{logt\rélgduce
the initiggdredOtit@bdéint agid of itethylag®s shersofeélipaiodvmsic unidesr rmethplbgseer thereof,

conditions, and is usually accelerated in the presence af oxygen and/ or
heat. MbreBwalc, acid almeand ssist desesttons PRy B PGHUC A8 S RE SIS 6T

resi dua! thr E&l Yl oﬁeh%b&ﬁﬂight]nﬁ)eirﬂoﬁ&ﬁebrgghyg}of@}&n ﬁ@d/ﬁyﬂﬂo nafe'ﬂ%ethyloelate.
pol ymeri zatron reactron is also possible, "preferably 1n the presence of
oxygen. [Al@3ddtively, fiel honeme rexyabp thespradect ioff hydtofatriyletingfand drytlmiganating the

enmbodi nent s of e present invention. Al . parts and ent.ages are sed
on wei ghtmlé%%ﬁ% ?aé'é}’p%? egiesed W&ﬁ“éﬁ?ﬁerégé?ﬁ“?:?@c H ?VE’N‘?% BF é’ﬁ%f?ag}? on
of Pol yol 51032}, Nefe Udrah o Binknt B ABHont NOMhylifo fotiaty2at8@ Aoy e atGORGIEY. C Il

manuf act uring canpai gn using the process déscribed in USP 7,615, 658, and it
i s used emothasembbdinfeot thel tnondreerf is| Hydvifprnyletpd casser bseanigite gcidsyzdn another

2011/ 068664PCT/ U 10/ 056672 033]. The foll gw j
i |l ust rateé‘ﬁ’oglg’éer‘iég%g’oﬂ}?mﬁfngﬁbep? %B’ét?lﬁ f?%%e?ggéérgghﬂrgg}?ﬁ%%*lxiéﬁﬁgﬁ dg ds gr

limt the,SpALansenseéofpr ocess steps or conditions for acconplishing the
pol ymeri zation. Those skilled in the art will recognize that the

pol yreri 480140n sThppohigl ibdormsdite theirqaation picdhe MAPEMEL Withia8 JPRIOPHAS dRACE
convenient to.i i vi dual i :

o apar at 1B iR pofieSEL 0P bARERRYpol IR DAFATENENO iR Blocess s |

wi t hout \Gagimunly knoivgotousd yrtexad udeleadribefly don txemm@zpar PGEHprbI@atipn Ves ogen

Bt Toom ruRpaRiassest i iRl 3B By ettt o fr e anguon OF £ 19
temper at tofyd QR RfargbifbR! ARGH RIPHIRNbASK whithGedi @ wkedifncdin BaGiLY L N

initiator, "natura noner and DAB a stannous octanate catal yst
avai | abl ewith both Avater Bnd dorctestiénaCpemoleah-dasddmoljols. The cat al yst is added after

hol ding th eactor.contept between 7 and 90C. fqar at .l t ] s to
strip of floﬁ’_eéi duiﬁe mel%t%foé.usﬁ'ﬁ_vb\ﬁ’fdﬂ‘flgﬁ pBFOCF“hSeC%Of ﬁ"éa’_s r(s)dl!lczl% _ﬁ’éfﬁlg%lgggfr‘%%&?o
pol ymer i ZativepdIoHR AL BY Sy ihitidtd? &kéd/inltBd pfedudiich Pdonteritionbl peerobdumwbased t he
content of the flask reached polynerization tenperature is defined as {he

starting nobyols. Bteferablyribadnitister (it selegyd frppethecziowr spnsitivg pfancogentiighycpls| d

at polynerization teppey.atu r.OXI .a.h . th
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studies, polyols are transferred to 20nlL gl ass vials and exposed to UVA/ UVB
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absence akogir had a significant inpact on the color of the pol on but that
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rel evant to Exanple 2. [0039] A sanple of the reactor contents is renoved

t hrough the bottomdrain valve while carefully sweeping the UV cuvette with
nitrogen. The APHA color is neasured imedi ately and found to be 60.1 APHA
The reactor is heated slowy to 55 C, and the nitrogen inlet tube is
switched to a supply of air. Air is then sparged through the reactor at a
tenperature of 55 C for one hour, at a rate of 1 standard cubic foot per
mnute (scfm wth no other light supplied to the reactor other than the
fluorescent |anmps (GE CoolWiiten which are in the fune hood where it is

| ocated. After a period of 1 hour the polyol is cooled to roomtenperature
and agal n sarrpl ed t hr ough the bottom dr ai n port as before. The APHA col or
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least one alkylene oxide, such ethylene oxide or propylene oxide or a combination thereof; or
a block of propylene oxide followed by a block of ethylene oxide, to form a polyether polyol
by means within the skill in the art. The polyether initiator may be used as an initiator for
reaction with at least one natural oil based monomer. Alternatively the initiator is reacted by
means within the skill in the art to convert one or more hydroxyl groups to alternative active
hydrogen groups, such as is propylene oxide.
[0022] Thus, in one embodiment the natural oil based polyol may comprise at least two
natural oil moieties separated by a molecular structure having at least 19 ether groups or
having an equivalent weight of at least 400, preferably both. When the polyether initiator has
more than 2 active hydrogen groups reactive with the natural oil or derivative thereof, each
natural oil moiety is separated from another by an average of at least 19 ether groups or a
structure of molecular weight of at least 400, preferably both.
[0023] The functionality of the resulting natural oil based polyols is above 1.5 and
generally not higher than 6. In one embodiment the functionality is below 4. The hydroxyl
number of the of the natural oil based polyols may be below 300 mg KOH/g, preferably
between 50 and 300, preferably between 60 and 200. In at least one embodiment, the
hydroxyl number is below 100.

Decolorization Process

[0024] In one embodiment the invention is contacting a polyol, especially a polyol

prepared by a multistep process including first subjecting a vegetable oil to transesterification

with methanol to form constituent unsaturated fatty acid methyl esters and then



Table 3 Influence of Air and Light Exposure on the Decrease of APHA Col or
Time (h) Cold Dark Seal ed Dark Seal ed Dark Open 365 nm Open 0 51.6 52.3
52.0 52. 8wB 2b6R/B8®3. 8 51.7 41.1 PCT/US2010/056672

hydroformylating the carbon-carbon double bonds in the constituent fatty acid esters
followed by hydrogenation to form hydroxymethyl groups, with actinic radiation with a
wavelength in the range of 250 to 550, preferably 300 to 500 and more preferably 350 to 450,
nanometers. This range of actinic radiation includes high frequency visible light and low
frequency ultraviolet (UV) light. The source of the actinic radiation can vary along with its
strength (intensity), configuration (e.g., fluorescent lamp, light tube, etc.) and placement
relative to the polyol.

[0025] The contacting is performed in any convenient manner. In one embodiment the
polyol is held in vessel or other container at least a part of which will allow the actinic
radiation to pass from a source outside the vessel to the polyol within the container. In
another embodiment the radiation source is located within the container. In another
embodiment the radiation source is located outside, typically above, an opening in the
container. While in the container the polyol can be either quiescent or agitated (by any
means, e.g., stirring, sparging with a gas, etc.). In one embodiment the polyol passes through
a pipe equipped with an actinic radiation source, ¢.g., a “light pipe”. The flow through the
pipe can be either laminar or turbulent. The length of time to which the polyol is exposed to
the radiation is a function of a number of factors including but not limited to the intensity of
the radiation source, the distance between the radiation source and the polyol, the degree to
which the radiation can pass through the vessel and penetrate into the polyol, the length of
the pipe, and similar factors.

[0026] In one embodiment the polyol is contacted with actinic radiation and heat. The
temperature at which the polyol and actinic radiation are contacted can vary, but typically it
is between ambient or room temperature (e.g., 23 °C) and 120 °C. The presence of heat
during the contacting accelerates the decolorization process and as such, the use of heat is
preferred. Typically, the polyol is heated to a temperature of at least 40, preferably at least
50 and more preferably to a range of 50 to 90, °C. The heat can be imparted to the polyol by
any convenient means.

[0027] In one embodiment the polyol is contacted with actinic radiation and oxygen.
Any source of oxygen can be used, but typically the oxygen is supplied as neat oxygen, air or
enriched air. The oxygen can be brought into contact with the polyol in any convenient

manner, e.g., as a blanket (pressurized or ambient) over an exposed top surface of polyol held
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in a vessel (open or closed), sparged through the polyol held in a vessel, injected into a pipe
through which the polyol is passing, etc. The presence of oxygen during the contacting
accelerates the decolorization process and as such, the use of oxygen is preferred. The
oxygen can be present at ambient, e.g., atmospheric, pressure, or at a super-atmospheric
pressure.
[0028] In one embodiment the polyol is contacted simultaneously with the actinic
radiation, heat and oxygen. '
[0029] The polyol is contacted with the actinic radiation, with or without heat and/or
oxygen, for a period of time sufficient to reduce the APHA color. The color reduction will
vary with the polyol and the conditions of the decolorization process and in one embodiment,
the color reduction is from an APHA color value above 40 to an APHA color value of 40 or
less, preferably 20 or less. In one embodiment the decolorization process is conducted at part
of a polyol production process, e.g., after the polymerization step in which the polyol is
formed and before an antioxidant is added, typically before packaging and storage and/or use
as a reactant in a polyurethane process.
[0030] Many natural oil-based polyols can be effectively decolorized to a color less than
40 APHA after the final polymerization step by exposure to light in the range from 250 nm to
550 nm after air exposure. The process is most effective when the polyols have been
prepared carefully to minimize color during polyol formation to reduce the initial polyol
color. The process is effective under aerobic conditions, and is usually accelerated in the
presence of oxygen and/or heat. Moreover, simultaneous decolorization of NOBP and
deactivation of residual catalyst that remains in the polyol at the end of the polymerization
reaction is also possible, preferably in the presence of oxygen.
[0031] The following examples are illustrative of certain embodiments of the present
invention. All parts and percentages are based on weight except as otherwise indicated.
SPECIFIC EMBODIMENTS

Preparation of Polyols
[0032] Natural oil monomer (NOM) is obtained from a commercial manufacturing
campaign using the process described in USP 7,615,658, and it is used exclusively for all the

following reported examples.
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lamp from Spectronics Corporation (Westbury, New York) with dual 15-Watt mercury

discharge lamps. This lamp is also capable of light emissions centered at 302 nm and 365
nm, and these settings are used exclusively for Experiment #5.

3) UV/Visible light centered at 365 nm is provided by a Model CX-20 UV
viewing cabinet with a single 8-watt Mercury tube with filter from Spectronics Corporation

(Westbury, New York).
UV-Visible spectra are measured with a Shimadzu Model UV-3600 UV-Vis
spectrometer. In some decolorization studies, samples of polyols are removed directly from

the reaction vessel and measured for APHA color immediately. In other decolorization
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studies, polyols are transferred to 20ml glass vials and exposed to UVA/UVB light in an
oven at temperatures as specified by the experimental conditions (see Figure 2 for the
experimental set-up). The samples are taken out of the oven in certain time intervals to
measure APHA color.
Example 1: Observation of the Decolorization of NOBP

[0035] NOM (1029.2 g; 3.13 mole) and ethoxylated glycerin initiator having a number
average molecular weight of 625 (470.8 g, 0.766 mole) are combined in a monomer / initiator
mole ratio of 4.1. The mixture is heated to 185 °C with stirring and nitrogen stripping in the
apparatus described in Figure 1, and stannous octoate (0.75 g) is then added to the mixture.
The polyol is stirred at reaction temperature at 185°C for 5 hours, then cooled to room
temperature, after which the viscosity of the mixture is measured and found to be 1650 cPs,
indicating that the polyol had not reached full conversion (the specified viscosity range is
1850 cPs to 2250 cPs). A sample (#1) is removed from the reactor through the bottom drain
and the color is measured to be 44.9 APHA. The polyol is heated again to 185°C with
nitrogen stripping for 2 additional hours, then cooled to 50°C under a continuous nitrogen
strip, at which time the polyol is again sampled. The sample (#2) is dispensed in air through
the reactor bottom drain valve at 50°C. The color is measured and found to be 48 APHA,
with a polyol viscosity of 2069 cPs, indicating that the polyol has reached >97% conversion.
At the same time sample #1 is measured again for color, and is found to be 32.7 APHA, after
sitting at room temperature in the laboratory for 6 hours. The remainder of the polyol
produced from this reaction is held under constant nitrogen purge at room temperature in a
laboratory fume hood in the Pyrex™ reactor in which it is formed.

[0036] Two days after the completion of the reaction, the final polyol (sample #3) is very
carefully collected at room temperature via syringe through a septum under stringent nitrogen
pad, and is dispensed into a color-measurement polystyrene cuvette which is capped with a
rubber septum and vigorously swept with nitrogen to prevent oxygen exposure to the polyol
before color measurement. A second sample (#4) is also collected carefully under nitrogen,
but is instead dispensed into a cuvette which is vigorously swept with air. Sample #3 has an
initial APHA color value of 61.05 (61.0; 61.1) while the sample dispensed in air (#4) has an
initial color value of 57.8 (57.7; 57.9). These two samples are allowed to sit on the

laboratory bench overnight with the laboratory lights on, sweeping the samples (not sparging
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with gas into the liquid, but only sweeping across the top of the liquid) with nitrogen or air,
respectively, for a total of 16 hours after which the color is measured again. The sample held
under nitrogen has dropped to 37.1 APHA (37.2; 37.1; 36.9) while the sample held under a
sweep of air has dropped to 23.8 APHA (23.8; 23.8; 23.7). This experiment indicates that
exposure to laboratory light in the absence of air had a significant impact on the color of the
polyol but that exposure to air accelerates the effect.
[0037] An additional interesting observation is made during this example. By observing
the cuvette which is swept with air it is possible to see a line of color transition, reproduced
in Figure 1A below, which migrates downward in the air-swept sample over the course of the
first 2 hours of exposure. The experimental apparatus for this study is illustrated in
Figure 1B. In normal laboratory lighting, decolorization occurs faster in the presence of air
than in nitrogen.

Example 2: Simultaneous Decolorization of NOBP and Deactivation of Residual
Catalyst
[0038] The polyol which is produced in Example #1 and stored under nitrogen in the
reaction flask remains at the original APHA color value of 60 APHA throughout the previous
experiments, and for the period of 1 week under laboratory lights leading up to this example.
This observation is relevant to Example 2.
[0039] A sample of the reactor contents is removed through the bottom drain valve while
carefully sweeping the UV cuvette with nitrogen. The APHA color is measured immediately
and found to be 60.1 APHA. The reactor is heated slowly to 55 °C, and the nitrogen inlet
tube is switched to a supply of air. Air is then sparged through the reactor at a temperature of
55 °C for one hour, at a rate of 1 standard cubic foot per minute (scfm) with no other light
supplied to the reactor other than the fluorescent lamps (GE CoolWhite™) which are in the
fume hood where it is located. After a period of 1 hour the polyol is cooled to room
temperature and again sampled through the bottom drain port as before. The APHA color is
measured immediately again and is found to be 25.4 APHA.
[0040] The resulting polyol sample is analyzed for reactivity by Brookfield Viscosity
Test (BVT). The sample is determined to reach a polyol viscosity of only 40,000 cPs after
2 hours which qualifies as deactivated polyol. The results of this experiment are outlined in

Figure 2.
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Example 3: Effects of Different Process Variables on Decolorization
[0041] For all of the runs in this example, a sample of high colored polyol from the
Example 1 (55 APHA color) is dispensed from a 2 gallon HDPE bottle stored on a laboratory
shelf into soda lime glass APHA color cuvettes.
[0042] Polyol is dispensed into a cuvette and is left open inside a fume hood with the
lights turned off. The color is measured at time 0, then at 1, 5 and 10 minutes. The
procedure is repeated but after the time 0 color measurement, the sample is opened and
placed under a hand-held UV imaging lamp with a low light flux exposure at 365 nm. The
sample is again measured for APHA color at 1, 5 and 10 minutes. This procedure is repeated
again with exposures at 302 nm and 254 nm. The results are presented in Table 2.

Table 2
Exposure of NOBP to Different Wavelengths of UV Light

Time | Baseline | 254 nm | 306 nm | 365 nm
(min)
0 40.33 39.2 38.9 39.1
1 40.36 39.4 38.5 35.8
5 39.05 36.12 |39.07 |38.9
10 38.83 3795 |3892 |37.9

This experiment demonstrates that the effect of low flux light exposure is minimal over a
period of a few minutes at room temperature, at wavelengths that span the UV spectrum of
unsaturated carbon bonds.

[0043] Another sample of high colored polyol (55 APHA color) is dispensed from the
2-gallon HDPE bottle into four (4) soda lime glass APHA color cuvettes. Sample #1 is
measured for the starting APHA color value, then is immediately closed and sealed in
multiple layers of aluminum foil to exclude light, and is placed in a freezer at 20 ° C, for the
“cold, dark, sealed” sample. Sample #2 is measured for color, then also closed, wrapped in
aluminum foil, and placed under a dark box on the laboratory bench for the “dark, sealed”
sample. A third sample is measured, then left open to the air and placed under a dark box
for the “dark, open” sample. Next, a 4™ sample is dispensed into a cuvette, measured for the
initial APHA color value, then placed open in a fume hood (air flow turned off) under a
hand-held UV imaging lamp at an exposure wavelength of 365 nm, for a period of 8 hours.

After a period of 8 hours all four samples are measured again for APHA color. The entire
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experiment is repeated again, this time the 4th sample is exposed under 302 nm light for
8 hours. The experimenf for the 302 nm light is altered by allowing the air flow through the
fume hood to remain flowing during the experiment. The experiment is then repeated for a
third time, with the 4™ sample being exposed under 254 nm light.
Table 3
Influence of Air and Light Exposure on the Decrease of APHA Color

Time | Cold | Dark | Dark | 365 nm
(h) | Dark | Sealed | Open | Open
Sealed
0 51.6 52.3 52.0 52.8
8 52.6 53.8 51.7 41.1

302 nm
Open

0 51.7 52.5 | 52.5 52.7

8 53.1 54.6 | 54.6 31.3

254 nm

Open
0 55.8 574 | 544 544
8 65.8 58.0 | 59.2 41.3

[0044] The results of this example indicate that the greatest effect on decolorization of
NOBP occurs with the combination of exposure to air and UV light at a wavelength of 302
nm. Results also indicate that over the 8 hour timeframe of fhe experiment, exposure to air in
the absence of light at room temperature did not have an effect on decolorization.
Example 4: Exclusion of Oxygen

[0045] Samples are exposed to the UVA/UVB lamp at three different temperatures, for
5 different time periods each. Results clearly show that exposure to air improves the rate of
decolorization but that decolorization can be performed without exposure to air.

[0046] A one-half gallon sample of a high-color batch of polyol from Example 1 is
dispensed into a one-half gallon plastic screw-cap container. The open container is placed in
the anti-chamber of a nitrogen glove box along with 24 APHA color measurement cuvette
sample vials and cycled through an automatic high vacuum pad/depad process 4 times to

remove residual dissolved oxygen in the polyol. The sample is then transported into the

glove box and is allowed to sit open in the glove box overnight.
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[0047] The next morning fifteen sample vials are prepared with the label “Nj/dark”
written on the vial cap, filled with polyol, and are immediately wrapped with aluminum foil
to keep them in the dark. An additional fifteen vials are prepared with the label “Ny/light”
written on the vial cap, filled with polyol and are left unwrapped. All the samples are placed
in an opaque polypropylene bucket and are transported out of the nitrogen glove box along
with the closed one-half gallon container of polyol.

[0048] The polyol container is then fitted with a sparge tube connected to an air line, and
the polyol is sparged with air for 10 minutes at a rate of 1 scfm in order to saturate the sample
with air. The polyol is then dispensed into fifteen sample vials which are prepared with the
label “Air/dark” written on the vial cap, and are immediately wrapped with aluminum foil.
The polyol is then dispensed into fifteen additional vials which are prepared with the label
“Air/light” written on the vial cap, and are left unwrapped. All samples are placed inside the
plastic bucket.

[0049] The fluorescent UVA/UVB light source is hung inside the oven through a
thermometer hole in the top of the oven. Five samples of each type (Na/dark; Na/light;
Air/dark; Air/light) were placed in a sample holder and are placed inside a temperature
controlled oven at 30 °C. The samples are allowed 15 minutes inside the oven to reach the
experimental temperature, and then the light is turned on. One sample of each type is
removed from the oven and is measured for APHA color after 30, 60, 90, 120 and 180
minutes. The experiment is repeated at 40 °C and at 50 °C. The results are reported in

Tables 4A, 4B and 4C.

Table 4A
APHA Color Measurements at 30 °C
Initial APHA = 50.05 Initial APHA =72
Time | Air Air N2 N2 Air N2

(min) | Light | Dark | Light | Dark | Light Light
30 |42.14|47.96 | 42.96 | 4633 | 64.62 69.41
60 | 36.56 |47.00 | 39.34 | 46.51 | 57.56 66.74
90 | 35.40 |46.81|35.72 | 46.25| 56.28 63.44
120 | 33.20 | 46.82 | 35.37 | 46.35 | 52.73 60.99
180 | 33.56 | 46.56 | 32.59 | 46.35| 55.29 61.43
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exposur e woceliarwsdoes t he rate of decol orization of the mararsalionsdesbased
pol yol . The data denonstrates that decol orization at el evated tenperatures
W th exposure to air and UV light is faster than exposure to air in the
dark. The heating of polyol in nitrogen or air in the dark had little

ef fect on decreasing the color of thegpria®l, while exposing the polyol to
W light in air or nitrogen at any tenperature had a significant inpact on
the color of the polyol afte&PHA lﬂTM@ﬁsuﬁemmsrﬁéﬂ@(’CExarrpl e 5:

Decol ori zati on of aNEBP{0051 tur H—omnen (NS —(=5009. 2 g; 2.96
nol ) and UNOXOLTm '%?i]m{:jfl ‘é.]\ﬁ;’ Sb 5 pr-O% 'L]f"%l;l?‘lpﬂv 7§’ere of ?cis,
trans) 1, 3-cycl ohexanedy met*fiana nd $ .1, 4- ¢y €] ohexanedi net hanol
avai | ;bl e fr)c/)m The ngh daghty| Doy Light Mk Biod iLight nononer /
initiator mole ratipo 3 243.197TH6.9% x¢12%| #8.8h =at6é(§)3a d 896d bet ween 70C and
90C for 30 minutes w60 $@DAPI|rP. nd3shT4 1 46.4H | SOBi6PPi|INP6i&® tlhe appar at us
described in Figure| 190 St 36/64Ust50it o3L.83 (@586 |g)52i99 t|hei3.l@dded to the

m xture. The m xturg e heaiged 4503410953 4 g8t 1 4oI43g [argd g6 tr ogen stri ppi ng

In the apparatus deScighbed3isg s E3il1s [0g 8B9T %7179 059,32
2011/ 068664PCT/ US2016 056655 1 o ot - T b nt Sedc tenperature at 195C for

4.5 hours, cooled to roomtenperature, after which the viscosity of the

m xture i s nmeasured and found to be ZRB& 4Ps, which is wthin the specified
vi scosity range of the flnlshed pol yol . The poI ol is then dispensed in air
through the reactor bottom APA{A Coldr\Mea SIS an a HDPE pl astic

;:(r)lgt ﬁbgg . ggtOIS(Z:] Ei gt Gai’xﬁtnbf"AFﬁAaL g@ggl e of [Iﬂﬁiaﬁ’%iﬁﬁ& =5 di spensed from
Time | Air Air N2 N2 Air N2
(min) | Light | Dark | Light | Dark | Light Light
30 | 40.62 | 4491 |36.44 |44.21 | 60.89 69.72
60 | 36.07 | 44.66 | 3495 | 44.86 | 52.02 65.29
90 | 3433|4438 |31.83 |43.71| 52.03 61.32
120 | 30.47 | 44.00 | 32.14 | 43.84 | 48.33 61.42
180 | 30.00 | 44.17 | 31.66 | 43.66 | 44.51 59.81

E
=
Q\‘Q

[0050] Example 4 demonstrates that UV exposure accelerates the rate of decolorization
of the natural oil-based polyol. The data demonstrates that decolorization at elevated
temperatures with exposure to air and UV light is faster than exposure to air in the dark. The
heating of polyol in nitrogen or air in the dark had little effect on decreasing the color of the
polyol, while exposing the polyol to UV light in air or nitrogen at any temperature had a
significant impact on the color of the polyol after 3 hours of treatment.
Example 5: Decolorization of a NOBP

[0051] Natural oil monomer (NOM) (1009.2 g; 2.96 mole) and UNOXOL™ Diol
initiator (an approximate 1:1 mixture of (cis, trans) 1,3-cyclohexanedimethanol and (cis,
trans) 1,4-cyclohexanedimethanol available from The Dow Chemical Company) are
combined in a monomer / initiator mole ratio of 2:1. The mixture is heated and held between
70°C and 90°C for 30 minutes with stirring and nitrogen stripping in the apparatus described
in Figure 1. Stannous octoate (0.85 g) is then added to the mixture. The mixture is heated to

195°C with stirring and nitrogen stripping in the apparatus described in Figure 1. The polyol
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container into an APHA col or neasurenent sanple vial. The fluorescent
UVA/UVB |ight source is hung inside the oven through a thernoneter hole in
the top oWotha/wsea and turned on. The oven tenperat urePCmarse@smssstn 31C
due to the presence of the lanp. The sanple is placed in a sanple hol der

i nside the oven as shown in Figure 2. In certain tine intervals the sanple
Is renoved fromthe oven, the APHA color is neasured i nmedi ately, and the

sanpl e r&f WiRgHal Radile t%ﬁ%latu@ hR19PC BF 419 Bhilrs, DOBRAUD @odHA deri¥TAuES lafiEr

results are reported in Table 5. Table 5 APHA Col or_as a Function of
Dur at i on vdfich thgtviscBsifyofthemiitnes i§ meajuradrap fosndto e 220038's guhigh isgwitlyy thez 130

74 160 7%pezc:1L§ec16 \%sc207sﬁy §a211g%3()? t}tl‘ieoﬁr%gl?ed6 1901}%%.5 "1%?3 p%%%l is then dispensed in air through
the reactor bottom drain valve and stored in a HDPE plastic container.
[0052] Eight days later a sample of the polyol is dispensed from the HDPE plastic
container into an APHA color measurement sample vial. The fluorescent UVA/UVB light
source is hung inside the oven through a thermometer hole in the top of the oven and turned
on. The oven temperature increases to 31°C due to the presence of the lamp. The sample is
placed in a sample holder inside the oven as shown in Figure 2. In certain time intervals the
sample is removed from the oven, the APHA color is measured immediately, and the sample
returned to the oven. Duration of light exposure and APHA color results are reported in
Table 5.

Table 5

APHA Color as a Function of Duration of Light Exposure

Time (min) | APHA Color

0 87
35 84
65 81
95 77
130 74
160 70
215 66
275 62
330 60
395 60
455 57
530 52
590 50

[0053] Although the invention has been described with certain detail through the
preceding specific embodiments, this detail is for the primary purpose of illustration. Many
variations and modifications can be made by one skilled in the art without departing from the

spirit and scope of the invention as described in the following claims.
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52 590 50 [0053]Although the invention has been described with certain
detail through the preceding specific enbodinents, this detail is for the
primary paoposi@esde4i | | ustrati on. Many vari ations and noecfiusatiooss’zcan be
made by one skilled in the art without departing fromthe spirit and scope
of the invention as described in the followng clains. Wat is clained is:
1. A process for decolorizing a natural oil-based polyol, the process

- conpri si Rghithecsisd i¢f exposing the pol yol to actinic radiation of a
wavel engt h of 250 to 550 nanoneters. The process of daim1l.in

whi ch the pol ylol i A gsasessefdr ﬂwoﬂqrémm nefugal pslchaaqd PIHY%h the Rre¢esT FYRERMIYNS

b d
ot e S5 e S e b AR PEE BB B Bt
process of C @ m 1 Tha ppbdesdloft GRirpalix @hi¢tsthe @bly\oﬂi dxposedao viegetiatl rediaiion

5. The process of Caim4 in which the vegetable oil is subjected to
transesté‘ﬁﬁqufi%’f‘?hemqe@\%ﬂ’lwaﬂ@ rrryl ation and then hydrogenation to

form hydr oxy gt hyl at h%ﬁ)r L ¥r é i fﬁt\gﬂkat : 1§olds sim ltaﬁeouﬂ}%oﬂfe@&%%ﬂpf

Caim5 in which th oxyrre ylate acl esters are
pol yner i zadxygerd wiraet he pol yol . 7. The pr ocess of Claim6 in which

the hydroxynethylated fatt id th | esters a cat tical

pol yneri zed. * GWS%‘?@ Wécgitﬁﬁ polyel1 %\ﬁ‘frb‘f’?d ‘E?&én?:é{?%qt%i’é? oil.g
stannous octoate. The prodess!BE ClaARCaS iPfwhibR !EEBVé%'étéMé cdil rl@%ﬂ%}b’é{ed to
pol ymeri zation cataly P I's deactivated sinultaneou

decol ori ztaﬂnseatcrmifcamme folbyed . by hydrof@myketigac @nér iﬂzﬁ‘@d Ip'drqg@natmd dopyorthe
Process ?Iyd%%me{hygted tglﬁy ac1g ‘methyl esters.

6. The process of Claim 5 in which the hydroxymethylated fatty acid methyl
esters are polymerized to form the polyol.

7. The process of Claim 6 in which the hydroxymethylated fatty acid methyl
esters are catalytically polymerized.

8. The process of Claim 7 in which the catalyst is stannous octoate.

9. The process of Claim 8 in which residual polymerization catalyst is
deactivated simultaneously with the decolorization of the polyol.

10. A decolorized polyol made by the process of any of Claims 1-9.
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