PATENT SPECI FI CATION  (11) 1485 155 (31) Application No. 34173/ 74 (22)
Filed 2 Aug. 1974 (31) Convention Application No. 387 845

(19) (32) Filed 13 Aug. 1973 (31) Convention Application No. 482 037 (32)
Filed 24 June 1974 in (33) United States of America (US) (44) Conplete
Speci fication published 8 Sept: 1977 (51) INT [err] C08G 65/ 04, 75/ 06;
Cl0L 1/18,1/24; C10M 1/28, 1/32, *1/38 (52) I ndex at acceptarced D9B8
DOBX DOD7D2 DOF1 DOF2 CS5F 341 342 343 344 352 353 354 355 478-548 603 606
619 61X 633 650 659 672 678 762 802 808 A C5G 1Al (54) BLOCK CODO_YI\/ERS

AND ORGANI IVE (7 a
Sovene. poB A ERE. SRR TON)T &b 1485718575 g oo
o B ‘me e s%gggu& M 19781 %ra.sséhi'n'“a‘ et in
3 e N
rreﬂ'Fa_-( ) ift® 12A0g ?Jgg%% 0 East 42nd Street CRAMMEENN O yITer i S
mrﬂ)F‘ - York, New YorK-1001/8 \ i
Sa ppﬁgtl ﬂo §82 _ or W YOr / {,‘ :-a (0]

e pol ymers. Aneri ca,

over. '
mﬁ'nt ; |s ref'errence contain no ’ g. /| which we
pr ap t(% ‘&‘n°? ﬁ{ Hence t hese hy T o LA S
di stl %f‘ %;'7]%7 which it iy &2 Jom t he
copol ﬁ 1(§hl oﬁé/?sor med, N #ticularl y
descrlgbﬁ . S.. Pat.ent. No.- -3, 175 997 clains a process 10 by the
foll mﬂn g"é‘g %@ X DSD7D2 DOF1 D9F2Of preparing termnally reactive

pol ymer s; GSBCB4ITHM2S348 3442842 358 35¢I1354 €78 948 603 60Kk copol yners as
but adi ene&ﬁéyr & B3P PikFY, 6781678 @6 BRniP8\i tabl e for use in organl c fluid
conposi ti i th-ethyl ene oxide and acidifyi ng the alkali U S. Patent

No. 3,050, 51 Hg al Loy to - OH. The products are used
55 copol ymeri ge@; W&g@%ﬁm%é fWﬁ# Sives,. potting -
conpounds and.bi nders <y ene oxl he techni que invol ves. form

U S. Patamt- Na»., MQBESD@E&I@WA—be&yrEHe inérQprépad @ dd dnibhid gotpol ymer " of the
styrerféloiNﬂ mwﬁdamdanéreb -b“t!dnlmmd%ﬂtb T esence of an
ani oni e‘@ﬂ‘%H “‘?yaﬁ& E:“’% omers pre-

t hesal em_e, Qx 0010 Wiited d m@%@ T ggwree radi cal bul k
pol ynmmaeat do hereby @a:lam/the invengiot, dor N Otised)in tlﬁurefe&bd:ee:om phﬂamgauzbon G B. Pat ent
Speci fhichWe Nt ajpagormaydy aaeudzoﬂenr:q:meah yjtable
ter m fdf, srercietla bﬁut?ﬁ’?m ’S}‘F‘é ‘é%ﬁ?»gmg o® thermal and

RS ey (e
0Xi1gathiy ie. aﬁlahhg bthtymenfial YEr S 45 \f pkepmng\e%ﬁany}‘ ol i e ‘They woul d
have i nTbi finveritiem relages |to) blo¢ki ¢opolynpers  conbugadion © |capo! erb,ybyeneacbm)cks

I ubr| cﬁﬁ"éﬁ temﬁ" ‘g@;’a‘ﬁg‘ Lfs%’ﬁég g%‘ﬁet‘& "!YI‘FE? P e a | sgsovered novel
1ve, Q)mdeﬂm ynmers of the

AB 1er foﬂmrllbs.SPhénemdé z;xﬂs;snaan tigt hyl ene and to
t he i ngeatH r’oqf: |ip he ¢-jactene r evlmeny wam #isenet hyl styrene
pr oducit Jm:%z;%:,ﬁﬁo ﬁg Mn pojymeri zi ng

St yr engerg @ 04389@de-Nng a pol yner of
to r (ﬁilwcedcauvmlayd) m@mb#loc}knbed thydtsgctmdnbm-smbsm-t uted -

al kyl g el %k Tiebilifhd eRolymer® s { Hatmprqyess. PP ock copol yner
al kyl b e e%’ﬁ’ﬁ.ﬁ % eirar SR b %’L&%" Qi lesti Ny ed by

ester |eﬁeoﬁah¢somsd>aa‘nt Vo. . s,egmasme-B Ry oa:hpoﬂwmmqﬂe auc&ydufgne oxi de oxi de,

hi g?ﬁerscl'#ﬂjéhskd d 1o Ithe inventi E#ea@ﬁ‘-kfcwe’emg'egnent The B
bl ock ‘%ﬁﬁﬁ%% ﬁ &VW gﬁ% E@jﬂjﬁ? constitutes at
r ohH0H ¢ InS¥hich e

| east rsengen tutealk: ckzof orm ng

al l:%é ]unpmmode!u t the pes@iGngridock capplymdyy atiel gdnup hafs at Yéstmnmmunotoms,epl acenent by a
. pol&r PA¥negyE™ (

mul'tif ydm ?@%e g _ 'tmﬁbj‘?c& &Em_addl tive for

| ubr i Coiitsdyﬂ& r.as the first uockzo e&mamsmp@abmtmyam@mfr gBni c com

U. S. mm_mlaem%b 49§am®9}mrbe$e bipogker. pound capabl e of -reacting with

an B K e gpultfgngtiogtiny é‘m an% P?&m"go%grgﬁ’ al cohol . For
,exarrpl SUS, PRt 49§36escnl§pb1@ei Bipable) B rehcaing bRdiuct s are noul d-
al kOX)bppd}jﬁfeﬁ!fogxymﬁglnyl&hugn(ﬁblbﬂiﬁ,lsudmtﬁ| ahcam | o8 exaﬁ@f G;ambpwdfm,r sgsowhi ch are of
pr (v
it @s%mérj m 4 ﬁmme canboxyl%nate, car mate??sﬂ;)c *‘—%cyanat €
lubricating oils -or other orgamc fluids. U S. diisocyanate, - halocarbonyl ~or heterocychc
‘Patent No. 3,318,813 -describes 'a tert-butyl- nitrogen .or oxygen Organic industrial ﬂmd

2yl




| ubricating oils or other organic fluids. U 'S. diisocyanate, hal ocarbonyl
or heterocyclic Patent No. 3,318,813 describes a tert-butyl- nitrogen or

oxygen. _Organic industrial fluid 2

1, 485, 155 ' 2 conpositions containing such
polymers have permt addition of a second polar bl ock on 60 i nproved .
conbi ned det ergent and viscosity ‘the A polyner. index characteristics.
Lubri cants*su¢l. as auto- The - anionic polynmertzation ‘reaction is notive

| ubricating 0|Is D|esel oils, cross- : IIy carrled aut. |nthe .
presence of eLfhei & graded oils and-SiSASts  and fucte—suct o
or nonpol ar sol v@nslc@bslmcﬂ“@eml '

medi a:for i ncl udmprevad sopgbined o 300 R . _
t ol uene, xyl ene, ; & Ve of <8t B D€ Fgenerhl m&pmhqmmhem wj@nhﬂ'al |y

of the AB ' nes higeddt bl anetdieses, aihd4fuds exne, -‘aa'p‘war'et propolas rsolmeslﬂ g golvents

I ncl uded in the igh ' rehoNge=tm 43,

and 10 are '

.. N the AB meth ‘u. l:thi b.4-d other | .
Tetr ahydr of uran. los;" ers e%%"%%“ &lkﬁl%le ethérs argl mmae«wbnmnlﬂs and
sol verit 70 fqo- ket h poI yrrerl zation steps [ep, res thereof. Teml.’}’__df_."f“m“";tﬂ;i]gg' n -

707
t he prieparation of ‘the. pol y. g él styrene), ‘provides a
I\I%/T =

nmet hod of bl ock - A, the: al rene-i s norma 1nVhdHrSpa@tions " (algyldmlrane}s
copol yner, whi ch' G0 k4 Further provides iaNméieh \wen thloeld, momyyismmzmormﬂxwlved =
presence (a) pol yﬂmagalbigkamymheahwlwm_ut P@f“ %;?Efmoﬁ
[err] :npl e of anl(ehlpel' : Sing At Ly (OF fram 19 lﬂﬁ

has at | east ers X R blehesial | ‘SR Rnes kisdul af %}d phas‘e féie inentoon
at oms ‘under ani Oriioﬁc M&sr&am it olyd S diiclude propyliirene, ibutylstyegne, ifpatyl-
i nventii on tion coﬂbdwtnac(h)sp‘ﬂmehuwnnaalkﬂem@dﬁe Spfpistyrene, pramyis
propylistyrene,, n-ooLRKyCoe: GHL §cin - the

al kyl ene oxi deo st .'.1:':"‘ mo-._

O e 8 MYt oty hobd e teseyparierredo Miksirkeydf e
% ﬁ‘dfﬁner styfefiés @re thos o

sulfide in the prigsehesas Qhe. allytene skwaﬂmlkylhﬁxmmm SYITERS, 2
met hylj-+ 80 20 i slfidrtiekien e prinpmediste plpmst m 0 Yc;gigw && _;l-d_’yg‘-;_sﬁ(,aa-égqbergg,_ |
and net hyl but y| st%r?’?i‘?l‘iﬁ’é“* YO Y ( ""E&m' Mol 02 Chhé lafRyl ﬁi&s&i t ot tnliclets.

butyl styrenes & b 3 “Dlodiickig @R C’folym@mmts o ,@h_?r-’;' .te'ne_
oxi de of al kyl ene ...:» et j ':;'mn & Propfes Lo '-'f_' BEYi

preferﬁbly in
provi dg an av
t he poil.yneri zat i-Opotds
(b). Inthe f|rstﬁ%t¢ﬁ$
suf ficient cop

to prOV|de a b oc

|n|t|ator for thlsﬂtmqﬂtf
reactlon i S sujd a ?T, ﬁf‘{g

&& b&&m@temihwstﬂ& @ 100

o HEHINTR wmq’é ther ipitiatr @EOUSESOUOY er
250, 00D. of the a Sodiiim) aumgm ﬂmlbnet mm onmrmetﬂﬂ REREENE, on
the |iving pol yrrempbd)dene,pm.'ﬂ%f h E’%‘H@‘ oAy fﬁ;r o .. Si Sts
of -OM derived f wheaise DAl gf;@f 'esalﬁlmgroupkmrm 105

Ris & initi

95 35 'alkenyl
"1 vi ng poI ymer" r- Ty : Hhitiex
i ndi cate that g@em 'iiﬁﬁﬁ" mm%fm |i1 manhnd CRLE NexL

or 2. 8uch  i'nvol vhalite tyhe callkie ds Yheﬁ@mﬁ&% ho e . . fmt:{f_,e; °‘_'__
met hyl i t hi um ettty Al‘ |¢?H9‘YE?FF; “é’ﬁd ‘may | rt.her

nmono- r'ret hyl  sodium " “propyl: Ilthlmm - n- buteWunﬁﬂﬁTﬂka:@eaMyﬂnelrlS
chai n st arts with 100 4;Q_A-LBth'1hdJm ~she butyl  Irhet $olugion -isganerallyy froig; 1:p .

each equi-val ent of:the i rBt iat or andB ‘US€Es up. 59 , fenty A 1-
naphat hal ene, sddi.ui. AOERY | s bt iR okileis e Mivsgyhitatedne,
pot assium. naphgh 1g. O 3,53&1- rmﬁéﬁmﬂraﬁr rmonght COBtg iller\ﬁ@é 139

napht hél ene, phen‘ i IH"E ragyeristics. The carbon atoms .

y -- " A <Foitiat The ':. *éag U: thre méﬂ%ﬁ:%;%@mbmm&d
The presence of t Hac Eg? oy 1 *&%vw LDl S by dihetl IArboREdtdys| - the btal Sknbery of
et hyl ﬁotasslunl aﬁﬁ ; §rene I’s belleved to. pern1t adequat e sol u- so
forth rmay ‘be used in this reaction. Also, bility of .the final resulting
copolyner in netal initiators containing a dianion, such as petroleum base
or hydrocarbon or non-hydro- the alkali-netal salts of 1, 1-diphenylethyl ene
carbon or synthetlc fueIs and Iubrlcants and alpha nethylstyrene

v o . a A A N




50 radical anion initiators of the sodium naph- copolyners is to react
bl ock A polyner with thalene type, could lead to the formation of the
pol ar conmpound. The al kyl ene oxide. or the BAB copol ynmer. Preparation of
sulfide may be added directly to the poly- (alkylstyrene) solution. The
anmount of alkylene oxide added to 115 [err]

the solution is generally from1 per cent to [err] - : N

50 per cent, and preferably from5 per cent to 25 per Cent by : wei ght of
-thespoly(alkyl copolyners nay,gqisachreved through nultr-zq tyrene).

Et Byl-e ] ~ A & : ' of s, for

- e&xanp QF!F reasons' of. co ! L 'aval | abi|'i ty and 120
i thi % --.-g -t et rapot-assigsengeper f Oor mance

byt S atoms decane. |n anionic polyneri zation of this
type - The poldit. taiptiad aﬂds oxh@ylem(yxgem ﬂtcmﬂ&f e viluk rceﬁolyamdmm mol ecul e of
t he Wlﬂfﬂ““@t"&ﬂ%’ afgmeor pesl e?“‘é“ 195 angk WAYLCoRIRID Bk g bstitut ed
ani on?ht? W’?ﬁ’er chain; -a mul ti pl e ﬁeg_']& Y- o s alvmgoyn _' Fret-Tord t he
- t ot al ~ouphen; obM 0B _-GH,GH,—SM, th the pre'f'emd diisacyasate, ‘the ‘secodd 485, 155 car bon
at ons preferabl Y fro_m Zﬂt#ﬁéN —group_may elther Temain un-, [err]

'Thr—i: e%{)vmg m&g; Ai ES sanl ; 2-but yl ene
£ 1 Ty : e pol ar
- corrpourzﬁ;ﬂm : e, kC BcaDI-y mer, wherein
t hi oal kyI ene groups at the rret al o lisy Iovid Kyl or aryl and
MRy €ONt4-p:-6Hh- % Y ,nug,: wamal mcate o . F'3;?"”"’[ group,
such as: -ﬂ-engj 'I":_-- Nand B VIR -lggﬂ;eqm,;t&ne |socyanate

Clerr} QL . ~ Wth the preferred' dirsocyanate t he second
[err] -gfown.; y erther remain un- to produce ‘AB bl ogk“a copol yners

pref erably 5 -react ed vmth__ .ot her co; such 10 having at

| east 2 ‘and u - “ﬁ'sc'ﬁh’t'l ts derived from phenol

-or ar?‘lbeut@n'"f_"ﬁ - amines, or may even
. beTysHpms gde cgs fol | ows:
- copol: e unusual |y

excel xy[g@rr] -

dur ni °h1€t e al kal i
n‘eg%l ; ] g '- it :. CNE ¢ ] fers ‘chanse f,2.0r Trom” ';;c Of at least 3
car bogy; m& g : Sirelérhd) ¥ nd . the &ér] are integers

gidm;ponyﬁfr;hsq;pdlmm chppingpol yner s
‘E‘t’? ﬂsoe _'ezm AR| 1% of
B dg ¢ . €L bl aon GRRRhSt of hydroxy
- pr e -rmmmfaaeafea,gee rrmasewalaﬁduwd b wearsemiuad axyheder i ved from
the rmtnahatqdf exthhlebaagyfmmmzn- _Wﬁ;_m—@gﬁlﬂ‘b_l@%;' QErdi ngpa pol ar
pyn ik : . 2HETETY STHIREPTHEE 5 Srich erably

lééar wei ghts
Vsnfeing UGG | @R ihe SROM bhGrion nidl ranab: | rof this
- FEEr e metd tf@rm@y haltsmhmﬁ"‘f]"_,{”- ‘p:ome AB 75 25
nt oth ﬁm_dggmpraafoe\r!abl WbeF@mmd"_‘;.,._}f.f

mrm,amie as TDI
&ig.~ester, “°P°ym“__ Syl -k%styrene
) ¥on d be . -may be
bff & = @i gritieauigrel vol mtby quﬂpecr pating the
range of .from’ [err] to [errlpmsmﬂthﬁ'?_;_ PR THER *PPEE| ower al kyl
al cohol i.e. from - aPr ky r.oom tIEE £ deg- 80 30 1
to 5 car bon -2bRW S5 SUBER

| term _nat:_ed wr_lt‘hr ‘by 'r'eactr hg_ Wi t@mdundirf pae-- a perr od of

préacuon pggdag t%{mﬂbflgam c acid, an

-V FDYREEnd @vherem M. is; pomssmm) 100
: An_ metal ha-hde or-oxide:side product result-

ite: ah by washmg and}_' .
-such s’ toltigne dnsoeyanate ('I?D_ ), 0 form - tion,.the-retention - of ; metal§. inay :be :prefer-

! sccyaﬂ eﬁmne- 'abie a 105
_50 g;e,m;rht;:pm ﬂle i e or i . The products of “this mventmn .are multi- )




| socyanate or a carbonyl halide, such -as oxide or sulfide may be
conducted at a tem cyanuric chloride and phosgene, and then perature
of fromOC._up to about [err], 85 - 35 weither precipitating the resulting
reacted poly- and the tine of reaction nmay range from about nmer or, by
our preferred nmethod of replacing hal f an hour to about 24 hours. The
products the solveni er than oil) with an oil in- ~ may be renoved by
filtering the p ed cluding petroleumor synthetic oil, e.g. ester,
copol yner fron14 e solvent or as preferrqﬁaggbers polyoleflns etc. Tha
end or capping ] ol . e (I —T AT T "Z
above, may be hydpauy Beds f Gohighd beight 2l uﬁg@fﬁ?&ir%@ﬁpﬁ et -
and of the al kal i amiebados mahscular Wenght dlsmbutlon of gived mnthm mplésh&rermale&gll I e

| t b t Wtan chmp y] @y [tatrahydro-
;(r)o\tjgnot hgrstLI Eybﬁgﬁgﬁ °°‘ﬁ§¥§mjtségpﬁl ? E,f,g;ﬁ%%t gow di ng7°
Qils

the group i's adde 4hd { gadises. OTh ethd’ dcomposmons ' S Exampleueactlon .
m xture prior to shtbhmsparrmﬂbnlsarbdthttﬂIEthurhumaszdoeaﬂwcckdadaslem iled as

pre- R bei ng BF'F‘P_ fHens, b f e1"06! '°f 4?156 f’é‘é‘hégﬁ ”s
t he addltlono :;‘ : t:ﬂ' gas s '.-.

as

i socyanate to theor e.aa&aw&bkpbmbuﬁtoe eékaimﬂ;yabbldlsma@ps ofm)SI’M@%ldloﬂeS
or triazines. Thesyshas polpnefipiridatesyds gmp u(%emﬂ?mmywbwsx wo iraEEF UTlen 6500 of
ferred cappingq gr@: a@%%%@?ﬁiw ; "g%‘@t F"H}g Flaﬁeﬁﬁu&gﬁiw‘% 0
si de product resuil dest 1 7'"1%&:0 tsﬁ, ol of t-bultgstyr

t he cappi ng.react p&ﬂblemxyakhﬁmrcelm\hédimemél Ol’th faedlai!ﬂngg ﬁumeaaumﬁﬁa; The

di i socyanat e, YfC#qset theygn mgrmtyn wm,@lﬁwe pocesd at this
ol ot 0 scocygoll Kk e ”f,l Eﬁ@mﬁ e o ot Exzét?gx’ams-

be prefer- 50 t euﬂ&ﬂ@rhaw bsl i GHEO0BAIG, QPamd BUS VR of ethyler&bdxﬁe which -
105 t ype, group Tt is preferred that the molecular weight dis- had been dried o'ﬂ:;eca.pmgdmtxge Ofhe
this invention ar & n; {Mw/Mn), wherein -Mw .is the reaction mixture was allowed to react without

average molecular weight and ‘Mn is  temperature Co and proceed at room tem- -
1,485, 15~«--—~J'5 the number average molecular weight, be in perature for s1 eﬁl ﬁfﬁ alLao:!:lon was . 90 .
add| tives for industmigalof argann@ prEfekblyTR IS 2i N temipakd by addbhgsd the adsultingopopoly-

conpo- f1 uids. Bede efk ¢po @Itlha vReF °fs1n?¢9@ﬁsand‘l¢ﬂes R4S | ar
wei ght measur enen ch"n%:PyelE?JF”g Rﬁlg Tﬂ ﬁy‘ﬁ'ﬁ Nedatn
these exanpl esaye m&amﬁﬂebﬁmﬂm pbrvRi 6P pq ‘they pr OVI e nhigh o5
vi scosi ty perrreatopalymers:hfrdlmrmgu heht;ttdatrahydro Iﬁm—lzﬁdﬁk ‘and shear
stable oil conposi® W“%ﬁl’tﬁght fCopolymers, is: their .- .70
may perform as crﬁgém eﬁlﬂﬂﬁﬁm 3&] el M"”’I‘i‘)(AMES oil's and
greases. . Thus, 33 hen @hdi cCRRFRRS | Tt {0 Believed * thar the Exanrpl Bxaple® t hi.s

i nvention may bhe- 9@$@ammﬁ oil yeleble hﬂg!hlar moas 2Ugty 3 prpoadure k eudilar | tos ithanof 100

distilled and | owof rﬁ?é'“ltlh T-busslsty dfblges
tletsrlahygr O?BranO\(N v nw_fﬁd%hol I wemg yt Jﬁjzg gnmd ?%nﬁg;

under a vacuumat . ﬂicareNle Sthmm free75 oilt-sﬁ:ylsty wab pmmzzeaxﬁlthe

tenperatures. Oneo &@@edﬁﬁchﬂ?ﬁ lg@“ﬁ@& i% ;{é@é potassnll;n 105
':* smFtlg:éc ziad W% ) (& lvﬂw@ M '
' o

dr awbacks -of usi n&l‘
sol ution such as RRENAR AoLH varRfy dflfﬁiEOSlTh)é Q)‘éolymeefha

in THF. Then 64% nbnsof |rrpr overs |s 't hat ~ underactiséess hear | n _con- the 0. 5 &/I :
cunyl potassium so¥ ?’?{w‘ggﬁn an engi r% HEY - pol yner chaing .
may  added to thé11 ef 1;% mc ’sgfyyirﬁ‘qgr was 80 beylia yed resul ting
in |lower. viscosit Iuﬁéiest ﬁagasolma 0.5 nole) of t- butyI st'yrene :
possi bl e br eakdbv\nbavefunp#qedasmsrgmcves p*aléléag@et n Itrsh@ugbp aon@r p)ptpthﬂglﬂemmen -at

[err] The oil. S @Eis J gl(}%é 1111%11!109 Emmelc ollslger g 115
pol yneri zati on wag tﬁ)o@lExOEdﬂﬁ‘i hlmf Kaubrb? iftiatdr tin A
been surpri si n I yuseaempﬂmanurad fodls, i rasxbasim @heyfirgtreganipial er2x@uo copolymer

di scovered tha E% mﬁﬁg ﬂ’%&é éﬁ%l Hd i BIQ}% “@Wi‘%ﬂ o
m xture was added p a n& QR Havle Jobetes
grams (0.45 nole) t&ne,f Guros! QundHo kv dtid lnaype” &dcddeny cortralling fhﬁtra%o and. 120
mol ecul ar - wei ght dlc@mls, hlstd ab@enaedrﬂm@ﬁ By aolycalis wiv ey die oleqihdic t and bpstar on
(Mv Mh), wher efth _. dates gl OLYFHS ﬂ?e%%“’*’é?i l'owed to feact w thout
wei ght average nobgelly °§§pgj‘,‘,‘&gf ENETVATIS Ot enper at ur epLopE 50! and- proceed
at roomtem 25 t1m Mﬁhﬁg aedxﬁﬂag&llwﬁdmeomé ar 'Ueitigg iptocedtii€ siinflar 18413 Kkas@iplé Q1S
si xt een hours. Theameneft ireparingethe blod copglymiersiofye 1oéxcept tthpt Bhe gy roé etbylerol oxidd. t 0
2. term nat ed®by “ésd’dYeﬂb"“taﬂd theervaivation. of i Copsidsd Wit enty 1056 1of Aspl anapprsrss ing f
this invention having mer 2 m of nethanol and the solvent was such. |ow.

E*

MV Mn ratio may be readily pre- replaced by a process oil. The product is
an par ed. _ AB bl ock pol ymer having the

fol | owi ng char- 30 Anot her val uabl e function perforned by acteristics
95 :



copolynmers of this invention, both high and [err] = 20,850 | ow

nol ecul ar wei ght copolymers, is their [err] = 28,040 ability
to disperse particles in the lubricant [err] = 1.35 and to
prevent them from beconi ng depositedi35%:0n engi ne surfaces I't 1's belTeved
that the Exanpl e 2. conbination of oil soluble and pol ar

portions Using a procedure simlar . to-that of 100 of the mackgpol ecul e
pernmts the polyner both Exarrple 10t but yl styrene and et hy ‘E,_ oxide to
remaisn di ssolved in the orI a{r& t hold ~were copolynerized to form an
AB .black Ki p)fa JTtES ur sP c. sed— ﬁﬁ.’g‘ml These two char- - polsyner, except

t hat” s Gdadh /‘”([ﬁ‘ m‘?!l(.l’mduetcterl stics @Exmphegessary to Keeép the oil

free end)&roﬁp Mé’ko% l}’xﬁé%ﬂ@u&éé%z & oerE ‘Fi‘wexriwht,hfbutpls@-eneqﬁ dﬁ&(ﬂSl ts affecting

engign SEHQH  hile B R ng ot P91 > EXseRy16 x{doofausmnss 105 M xed
copol %ﬁ'l’rwm epe of —rﬁiia@HMKar ﬁ%&mﬂ,’?ﬁ;ﬁm flans (0. 227
nol ) wei gh ST o BB anAY 189 follows: | hwuik 20 grams hmof,hdw) e,g}tl ﬁ}, ene oxi de was
copol-ymeri zed Mj £3,806. nedium may 'F)eﬂdt!Pée@ ﬂlerremuomaﬁﬂxe:tey a eunc- The

bl ock copol yneéMw hasss0@ he f ol | owi ng gﬁ 3 proceed. About 98 60
& ﬁﬂfﬁ!n encgo

acteristics: Wi/ <t hése copol yner pitated in [err] =
5, 100 o 110 as datr@ngemtlﬂockaopap,gamg,e T\yrﬁg 'they al so can
[err] A @p@@lﬁertms pﬁpaaedtlha RSEmd | Ui d Y art i cul ar [err] =
1.2 i g%rgs &y ge!sdl mtaradorﬂyuel rp;,el Hetelof UCTﬁﬁ-ve i npr oved

det er g ¢\ Xagpdron. tomal ¢ padpereibsd o Gistiy qﬁg t SHEi t%erence in

futd splmezumpi |aGdad 09 e::; tmgPOYmet accompamed bmkceﬂkﬂﬂ éhear %ﬂl slndbet ween the
Poig) of) folhFhee dvasd:daxmevm)xqutgt w3 TEIGHHC 9°tbbendst engilexanpl e 1 and

= -!" Lés g he endegroup id ts | Propétids U ﬂéeftﬁégﬁheﬁtsw d|7§| ves

bip el aNir éij’qutggimﬁf“%nmmemm lofthitckeRn® Tpovkes h@sé‘a o ubri cant s
and flmé#cslar weigﬂn aﬁﬂysiaaﬁltﬁe p,t0 T‘ﬂ gmogal st higl, defidsie fdnﬁMBii teEtatIthQ copol ymer 55
al kal® %% kal i ne earth metal suéx ? s Hpricatipg, giisgl Digweli adlat e t he

- formati on of r € 5 ort phenates,; . [err] al kenylsuccinic acid imdes

chai ns ‘and hemGe 13 | ower- nol ecul‘élSCQSaﬂghCONwROEt hyl ene polyam nes, such
as tetraet hylun/t‘M. ~Qpol yners havi ’é‘ﬁé’éﬁ cShQ!establbtd qﬂrﬂmpa[t les 120

pejjt am.ne, esters. of nono and pol e gub tg’}%" y controlling
this r@tbdl oI S uch as tve:mtanerd;e{ osityQk me -the'ratio

bet wdem otfrma fple p %qﬁ?gw hepring m@&c AtsHbSnsta‘Bléf xﬁ{lJ zgd polyol efins
such rgged anl?ﬁeglsm (pol yﬁenéﬁfga‘ﬂﬁ "ﬁﬂ%‘b F'Fe’s nocloss i @hos-- phates and
cap b%}f de, leaving a triazinyl end The condition The fol |l owi ng
exarrp,hass,éﬁﬁ | Poletlprapeieht t3Rdysis is ag)s| 49 dollaw nbmseghorce oﬁﬂ,m:l hat of Exanple
125 manner .of - preparing the bl ocli 9%6 viscogify is msseemagh at kgt  the anmount
. of "ethyl ene fléﬁ% this i nventat:,g)rghe fircion 0 olessuch co- added

ity 15 measured. The in-
was only 10%M9TVL. ?O?I nononer s uettorcontalis7onﬁcesof0006mch e in

1, 485, 155 t<:hb The test 1smnat mﬁensm 20% ‘the final
céﬁ)ol WIer rodBwmple 6. - a a°“ Wm reacted whth 2 m of
acetéf g"‘ ared as i (thet mmxaa%deeﬂ gong Peffe 2i slves| yner - end group

of txlaetede,mp mga" %‘%m . Jep td;!us !HZEdona&eltibuEelté %’l eﬁ’gcept 6 m . of
gr

amigCpyhimidj nerr En}:l

se P aros are t @BSky #Ean
a?op H hﬁflﬂvg |a“%‘>tﬂ§ sy dollowet arrer 5 :f;,l Z.%sy{%?“” fogerr].
lendgt6up

‘solution in. the | ni‘ti at or pods f%lnyV\BI ght anal ysi s
is as fol I owa,,__ mg 20 grans (E}’%mbs en‘d gblkpylamehyagg,k,de is added to
_the react i orMadMtxns, and the [er;,"ﬂ ﬂd? %tem‘s referred to-are: VI, ~ reaction

i s al.l owed t%p907eed About 98 sh {r by index® "W“El“, SSI 100 |
_ g'ﬁarrmﬁ,erp@ Jm i S prSemppnyt Bubtin m o met hanol
and cesepfaxamplel 1hyas frdlaft&f R PRTh Septppber, 1970) which :s calaﬂatedﬁsya le 4.

~ pr offEns éea‘anﬂomedﬂlowmp@hqgiaﬁp of the mer was prepar ed

using the sages; EVAL UAT! ON O:[gAhwU@g “pPe é‘dd&e as in Exanple 1,
except that on y OCHhe pr oduct ste'Plﬂthrlssmmnivmﬁdsitpﬁrﬁé/foQﬁﬂ&e 565 10% of the
et hyRcemeleaini deigth asagis G ad Rilgys: Viscosig fafter the ai, tvy is ﬁdex |rrproverrent

sONOMer s was, us To the resul tim I ation %}iﬁt by excel | ent
shear st abi &“tgfg‘% sol uti omweaﬁe@dd &f(é.e%ahﬁ%a [err]
surprising NEVRL g,elry:y in both bdAgc of incuegienia wiisEdsity) at0‘10 ;ollqg

dii socyanate (TDI) at a  testi Rf; 6 Peresay of eddisee t 0 denonstrate these

‘tenperature of [err]. The end group in this properties are the shear
stability test and 70 '




pol ymer consi sts of diisocyanate-potassium measur enent of thickening
power and carbon group having a free isocyanate group. The renmoval tests
and deposit formation tests. The 20 nol ecul ar wei ght anal ysis of the
product is base nedia are lubricating oils, Diesel oils as foll ows:

and gasoline. [err]= 9.300 VI SCOSI TY CONTROL.

75 [err] = 15,800 : _ ' Torndrcatethe shear stability of
the oil [err] .7 ' -~ conpositiors of, th|5|nvent|on oil
forrrula-.trons esubjectedtoaserres - ari-ng ‘25 : 6
Exanple 5. - @j +or-ees anP ;}e -et—after—
each A - copolyrrer prepared by usi ng t HEABEoke- - sheari ng period, -or

pass. A shear stabl. forrru-. 80 .dure of: Exanple .1 (W|th 10% oxi de) ~was
lation will evidencqlittlepgr nowkoss in vigy beact e withg@e93 gipm (5 x -
[err] nole) of ~ cosli ty cyanurjc chloride, leaving a triazinyl -end The -
condi tions.of the.shear. stabi lity test are 30 group, The nol ecul ar ‘wei ght
analysis is as. as ¥ol | owsne#out 250 cc. of the tedfloil formu- fol | ows:
| ati on of known viscpsity ugh a. 85 st ard el i ne
fuel injector 10 tines [erﬁs—miﬁgggpw 08 "i%d g3qtﬁhe Pgal

Vi scosity is measur eglh. TheTBSL:EOMAH/60,000, 100 5.0 '_.-.220.- . jecmos '
contains 7 orifices of 0.006-inch diameter [err] = 1.

each. The test is rom-at aBppdiene / ipgerature at about14840 0006120 503(500
psig. - . . .90 .35 opotymer . . Exanple 6. - - _
The resul ts: of. these tests on a sol vent A copol yrmer: preparefas 'n the - .
met hod refi-ned 0|*IN¢gemeammemgmﬁdwelo%cSSk pol ymer's ‘of of Example 1 havi ng .
an OK end group was _this invention are tabul ated below .I'n the % Eﬁted
with amirio dichl or op;?rer"gf d(bg al‘é%t\?‘l;’esg"“’e“t’éﬁt‘eééub“t"ﬂ’és Bi5f Vhspducing ZO 2P &l'%-ed -
to by the an am no- pyrrmd lYesaeop group: - The nol e+ fol owing shortened
terns: ‘TBS-EQ,. t- butyI - 95 40 cul-ar ‘wei ght analysis is-as follows:
styrene/ et hyl ene oxi de copolyrrer G( oxyTABlgéaissr um. end-group; TDIK,

tol uene, di-iso-- [err]. = 6,500 ... ° . Ccyanate potassi.um end
group; 1OH, hydr oxy [Testr] =9, 700 . onc end oup.

terns referred to ar'ﬁ"_j [err]"°'5“”‘°£/"g'V - % by wt.. g]Iiw scogs%

i ndex; "MW nol. ecurar WEI ght SOl . 100" Shear STaprTTTy 1hdex (see. Ronm and
Haas Exarrpl e 7. .. 1 - - 0il. Fomurau&?mmany Bul teto.n . " Acr ydcor d - 706 -
Series,” 45 - Anot her’ copoe’é3 ared as-in’ the pro- : Septem:ul at ed by'
cess of’ ‘Exanpl.e 1 ‘wa3 react Swﬁ?ho‘t‘l‘sp-ﬁ%"ch oxyS| I"a?le Iea%ong the 18

fol l owing end group:, }) K 0 3.0 133 wherp

[err] is: |n|t|al Vi scosrty o‘# E iﬁrr/r%?l’og- 105 tron v,_ i's viscosity after
the test, [err] is vias- The Rabjnemué:amewer ght anal )ﬂsts i s ass4f ol I OWs 36 '
cosity of . oi | fornul atlon V\/l(tomimenfah@lt‘l%%srty 50 . ferr] =
7,100 .- = ' '

= 7,100 ;" L * Negatwe numbgmrdecagf fogogstve the additi. ve, ~and . TP "t hi cken:
i ng povver or increase n viscosity at 210F. 110 [err] l 5 '
per wei ght percent*"bﬂlladdamsr abeut6%of6theradd1twes . S

1, 485, 155 . R 5 TABLE I Test

Conc. No.  Polymer/MAE o by W CUssios |

TP1 .  none**DETERGENT PnﬂolPEtﬁTmog | eg@l) oil cﬁ;nmg 5% by welgh‘; is,

2 - IBS- E TQ tmrﬁcate ea u:ly ax? g o?i ymer ig ed 3153
bed at 1 t

TBS- EO- OH 60, 080 can?glk ¥rmoval test gam < o lb ' mtsslon sm-em:;ts o(f:c %ﬁﬁhons o

But adi ene- St yr ene A'stainless. steel’ cyllndiuca_l cell ‘is. mibdifled  before andGifter passage tlﬂouth the bed con- '
Copol ymer/ 70, 000 - in a gagant epgergium ':9?1%’31 latidee fom g Beerfl-mbmel pm

bl end of sol vepy ? pricte i ﬁ’F 15 g’q,if‘ p ﬁmmfs é@% ??é’r
additives are pr emeat of a dnspersmn of 250 ppm. of carbon  block copolymers of this i mvenuon as detergent-

_black in. white oil at 1 cc./min. followed by dxspersants
5 cc of whlte oxl alone A solutton of a solvemt-

re]



TABLE || Test | Conc. No.

Pol ymer / MV % by wt . VI ' SSI% 1 BN © i SRR
Formul ati on**/ - - 0 100 -2 G
TBS- EO- OH/ 60, 000 6.0 240 18 3

TBS- EG TDI , 000 S 3.0 132 * . 114 _
Pol yrret hacryl at e ' 8;8 184 36 Copol yner#about

100, 000 * N&gative nunber indicates 0¥%A&BI55 ** O | contains about 6%®f

ot her additi vife @bLEESFM:s uskRe kR |keSB- 700 + 50 rom' ©hel REY ; FRRc 0l
cont ai ni ng 5%okxion | htcoﬁ}smete’sﬁe hxﬂoumndf cagesfltis% a:i_; Imf uﬁlf ﬂann pg ve 4 of

a bl ock copol Ewa’b? . Eiﬁga‘ : a“&@e amehe .
di sperse par tdfutigns 'lEhB‘I Mnk cofa er eEed rat rlﬁ“b t 23

trans- car b O Nfollcfvitig\chradtesi watcr out ls eS Of
the oil conpositions A st a| ‘nl ess st eel ‘cy lourmlN7Q0R! Thl:ﬁ|tlle engmemauet wdso0bef or e
and after passage thr%@%’% bed con- in 5% Rt den b‘}';gvnﬁ{ﬂ" ﬁ—‘quZf ?Wh of
[err]. Inside formtaCpaec-Lanbert, indi &ETAE FIE"Y FH &S '
400- mesh ni ckel -screen 1 n which of carbon bl askminesserbokt simgnhe bed.. The
20 10 ni dRel - Poupdsper 00t basicls obghsalise a por @ Fsminfited #tozmhg: Soepwl t S were
obt ai ned usi nd

erS|0@ 0 car.bon bIock
copol yners ofofthlc@olyﬁ&eégt&rnﬂ—%w% hne to ebcﬁc?f “&sﬁ; Ime d sﬁC /'mn.

foI | oned b)é Réred pe i Emansple § and: Egdmplehd, tne Ondbesahmearbléeta'olslt&résOﬁe o:fem&ecso 3sent -
resulting copolymer havin EIQG gxd@ﬁ%o heated in an oven at 230°F for at least. 158 oxj de

(20% EO wastieed™ S Hafth ¢ °fseﬁ!f#fﬁm %‘j‘%ﬁ% flow

is set to port K4)n3Dpouds@erCIIPDbayidk bf gadolife ambl&bor&ﬁas es afé/then

i ndi vi dualf Lﬁi{}?ﬁ?@?@mﬂmw pvlm@w Ts@@rﬁ}um realnbentne, oigain lbm}dd anueamer
attached to ta a
0.415N "Y' sect |S:L§E%|$qu “éepp@vggd gﬁ ® feat smesfgdv% 5% 8%5 The
resul ti ng copol yrrer had the 'set to provi de preheated air at [err]. -Cooling
follow ng characteristics: - .. Slgareferpiit M8s set -at [err] oi |l
tenperature out at [err]. Then tHh€ engl ne 1’5 Ser 10 250u fFerti = 9 OOO
[err] 50 rpm then back Rug 700 [err]'l'r@l@ﬂd The%SQ Euqi] = FIRLQ00. X

speeds are alternati vetry—Thanget—as—fottows——S6—fetrr++—=—+258. 5 m nut es
at 700-[err} 50 rpm 10 @) (2)-50.poypgs per 1900 barr el s;g0f gasol i‘ne

0.5 mnutes at 2500 [errg 50 rpm of (1)  above. (3) 35 pounds per 1000
barrels of gasoline for@a tot aI of 1®%hours, &he engi ne 33s shut of a

copol ymer of TBS-EO TDI K3y pre- down g the en sf,)f the 80fh cycle. The
deposit pared as in Exanple 1 and Exarrpl e 4, t t ubes and car buret.or

sl eeves are renoved,. 39915 resulting copol yrrer— having am [err] of 29, 000,
heated in an oven at*[faﬂ-]—f-of—a-b%-eaet-—i%—{-e+ﬁ—-e#—4$—990—[-e:r] of 1.6
and % EO of mnutes, then weighed. The initial weight is 11.9.

subtracted fromthe new wei ght and the di frfhgpepédd, mg> POUNds per 1000 _
barrel s of gasoline ence_[_e_p,g_r_t_ed as-deposits The sleeves are then of the
commer ci al conpl ex pol yam ne addi ve, 4 washed ‘i n' nor g tane, again
heated and 40 20 The engine test Was operat ed as foll% dried and
wei'ghed agai n. The results of de- _The engine was_started and alTowed to

warm posits on the sl eeveb®dfid tBEl‘tfe%“e'ar‘@Ré% f ofe#itd : Basp Eucle BRsdsit, ny.

Run Treated Bas€ Fuel % Red. (1)
14.1 2416 . 14738 (2)1 26 57 13.2.1 74 20.7
33 (3) - 8.5 15.7
@ 1964 THS DepoéPt “‘Unwas%e‘?j 2
V\ashed Treated Rgse Fuel %Red. 2410 eat’gfly) Base shuel  fpRed 44
' (4) . _'.- ' - . - . - . — ) ' 83

Thus, the copolymérs of this invention pro- WHAT WE CLAIM IS:—
45 vide gasoline detergency, even as high as 92 1. A block copolymer having within its
per cent reduction in carburetor deposits, molecular structure at least two segments, 50
equivalent to commercial fuel denergcnns segment A being a polymer of a nuclear-sub—



(1) 14.7 23 1 26 5.7 22.1 74

(2) 19. 6 23. 3 16 1.8 22.1 92
(3) 112. 6 24.6. -(358) 51 3.8 79
(4) A 83

Thus, the copolyners of . this invention pro- WHAT WE CLAIM [S:- 45 vide

gasolg.ne detergency, even as high as 92 (me muﬂ “II‘H‘) ymer having -

W t- ts per cent reduction in carburét | ecul ar structure
.at lgast two segnents, 50 equi \i_g [ to cormefci &l tudl det ergents.

se : suba 8.

1, 485, 068 (207, EO) was ued to foﬁn up, set at 700 = 50 o Fuel fiy @mtde (20% EO was

‘e B-

used t%‘}%‘lﬁ‘vga e°°E§’lymeﬁ °“a't °f70§9L§FQ’ ggf}ml' gt‘f“’“’!%“fﬁw s set to
POr t i OPorfifium Bfur p yzﬁ%x in[ 1154 PP URY» Qécuon is Betl @ianl Ohtr h&ﬁivbsiual -
f1 ovinesobitien. The T Hdbulting Scopdiaidr It d thend sdt loeprevide prhean 1150°F. edtingr at t ached to

- each dé’tlwgtchﬁlamﬂilcﬁ} t he pot assi umwatet %‘gﬁg’vﬁsls‘im ol tempemtre 0. 415N " Y"

section is.set 64s1 and air hedf" henﬂfle@?f E;f“oﬁ:lggesul ting |
copol yner had e_ 1$,gdo to provide- hfelya&ha ged d follko! g fol l.ow ng
characteri stl CM./M, =125 - wat er out i's.set at [err],  oi I t enperature

out at | Then e is set t¢§32Bigge Og’PE‘()

[ er }(f sg M"t“ﬂsepﬁr L@R’"{eg °€Bﬁ°‘ 0. Thede™ ‘étF:[ 2 iog(i

speeds gB¥ 38lphmasyRi: looebamrshagt@aﬁie a$orfd)|tdtaDWS 12 hdGks,[ B¢ ledgine s 1hu25 8.5 mi nut es
at 7000f a@@?d otLG‘B 5;:‘10’@ etf!rbt)@ ﬂizéﬁ&eY@ Zihe;l?mlal i ne -5
m ni’g © ( 'ﬁiateﬁ §ovx§:]t Zgggveapﬂﬁg’eas % 200 bar rels
of gas ldié,c W?M,,Q oo U nnuteb, ¢ i¢ copol ymer of

TBS- EOUI®] K pr e-  down at t he endsltbtrad:ddefr ewyueiglaandl'thedxderposm pared as
i n Exanpe 31 peusds gex H0f W&Ofsal%éme ﬂ'&ggiep Qiﬁ?@be - are renoved,

35 36 rRS Ui et one bV & g %’M“ ﬂr&e@ '2%3‘,’% r‘ﬂ an oven at
[err] fm&e@hxe drted ARl 41I0W pbiiOon theklée Qdﬂ; ait}g fo% Oof m nut es,
t hen wei ghed.. The initial wei ght |s 1.9. - . -

subtracted. fromthe new wei ght and St Jal=R Jp@in? (4) 35 pounds per 1000-
barrels of gasoline énce reported as egosﬂs _The- sl eeves .are then of the
commerci al .conpl e ol yam ne dd| i've. ed | ormal hept ane, again
heat ed and. 40 20iilp The englﬁ dtest v%g%begrate “éi follo dried and
wei ghed agai n: The results of de- The engine wasS started and allowed to
warm- posits on fithe sl eeves and tubes aze as follsws: Sl eeve Dep05|t ' ng.

Run . Igeated i gase FueI Ve %Red (1) _
14.1 S22 o 133y T ©13.9 . 20, 7
33 (3) o G} 8. 5 8.5. 15137 ... 46 46 (4) :

. 44 Tube Depesit,. ng. Unwashed _
V\ashed Treated Bg%e Fuel % Red™... Treafed: Base Huel . %Red (1)

14.7 .._231 26 - 5.7 2Z. I ~74 (2)
19.6 23 3 16 ) .18 _22,1“_ .92 (3)
112..6 24 6 ‘:.}(358).j . DubieDepoglBrB. . : . 79 (4)

o Yo NWAWAY

- . R > o T OO\ )
- - - > Unwashed - ' 83 Thw§she({ hé. copol yrrers of this
i nvention pr o- \/\HA:I' VE (Y ALM LS - 45 vide gasol | ne dpt grgency, even as

high as 92 1. A bl 0Gk,GAPHNMITRL NBHAY Wil iR bl RE £4Q4 reduction in

carburetor deposits. mol ecul ar_ structure at least two segnents, 50,
equi val ent o___com*rer cial fuel detergents. segrrent A bei n a pol yner of a
nucl ear-suf? 7 87T B0 T2 onr , 485, 155
A ) Lo 196 233 16 ...C _:__1.8_'_' a2l T
O R 1126 246 —(358) s1°. 238 19 .
1_10.-,_ﬁ“:;.. ;f FE S L

Thus, the copolymers of thxs invention pro- WHAT WE CLAIM 1S:— '
45 vide gasoline detergency, even as high as 92 1. A block copolymer having w1thm its
per cent reduction in carburetor deposits, - molecular structure at least two segments, 50
-equivalent to commercial fuel detergents. - segment A ‘being.a polymer of a nuclear-sub- -



TABLE |V Test W .

Per cent No. . Pol yner MV % EO
Renoval 1 G 1 _alone - -

02 TBS- EO- K _ 10, 000 .

20.0 37 3 TBS— EOC TDI K . 101, 000

19.2 36 4 " TBS-EO OH - : §i00

10.0 52 5 - -TBS-EO-TDIK . |||||||| |||||| ||||| "Hliﬂ)ﬂo <
20.0 - - 39 6° ¢ . TBS'EOQ-pyrindine * " s10*000 - :
10. 0. h7 TBS.EO trilédhbPo triazine -~ 10,000 . 7
10.0 VJ 27 Two of the. copol yners ekpiRi |nventron 0" neans no

| acquer; t op groove car bon pack- 40-were tested in a Caterpl Ilar" .
(registered ing, Testis clean. The result's of ‘the test .usiWg Tr aderddar k)
engine as a lubri d&ht addrtrve Polymge bove oi | foWruI atro"hFé)re asReinqﬂal ows: 5

The |ubricant f —at T oy~ ves
i ncl uding a sub-7 4 Oﬂalone S OI Wth- stantlal Iy ashjess

di sper sant,” an over based _ Oopol YNErS - cal cium phenate
a zinc di aI_ kyl -phogphoro-" dTB%EﬁJa-tOK and an ami. nto,e00d a pheeol antdz .
Piston Rating -~ ., - 10 oxi.d In-the lubricant
formul ati on was - ° Lacqui?s'lgé)ngpﬂf %gfémpreseﬁ?zl 5% b)? wei ght
of a m xture of '_004 o Trpps_@oo.@ne Car bon pol yoigeS of - go.put.yl st ysene and.
et hyl ene oxide:- - Packi ng- "l ess than”l capped with TDIK “Both

copol yners were pr&par ed mW*’f’r@Wﬁ%r of Exanpp®&¥01-and200 - . Thay .
copol ymers of thisginventi op .The m xtu S pr red by I Xin
554 equally eff ec?r ve deter gge]?tbeg’ﬁ%ﬁ“gtéet eristi cif?dﬁ(a ﬁggarrs of - copol 3rrer )
havi ng-the fol | ow ng gasol Tmmhmwmazlwel s1omr ee pmducts were ., -
characteristics: : _ Qune! __i_arf' ,
conplexéed [err] = 43, 000 3 ' e poI yam ne. detergent in a O
carburetor deter glamyf ther 1yme&2qf0di@ inventioh 0 means no lacquer; RarB@Spabti-ne0 -
fornul ation contaentesits m?%@mpﬂlﬂ"" (reglstered M@ 0%s moqmﬁﬁ ts of the test using = =
detergent is ysqdi Mppemgncasa gt ‘5 )2 thes boverjoff formplagion grectsi follemed
Tr ade -Mar k) V/8|,yv|wtﬂ't 'og&admﬁ. or of the foll ovvr ng oﬁlﬁ{hne
cont ai ni ng a noawdtialsd ashigs em cm-itaseact eristics: Copolymers
Essentially, thﬁf’%‘t"g '&ar pI aced by a "y r'ra-ﬁ-i-ﬂf-e-l-d-frtged |
with therno-i1ge e lubnmt ?ﬁﬂ es L0 -.'num dé’ sit-
t ubes.: On. 60[pfe§e]xtl=5°’/58;y&&&htofammureofoo-' _ "..I. “manifold.
i s nmounted a [ epelymer - si ng&chng)arrel carebmuor

fitted with an-" L mni um Jeeveunerth'e
' i

throttie plate Mhe. € ¥ab Ui i .

used was a si ngkmmcwrmomkymer&avmg)rmmughegj :
ng under thevds'ed | stong atlmnmthﬂtooaplexednto
0' gns pdyamnedetern%eietmamtbmetorqemgagal ro.

pernmit 6.5 cycl Mﬁg?’ﬁ@ pe%(&
each leg of the "Y".

i s preheatedago [err] &6 % wt.opaed; ' rpm —ﬁhﬁﬁatgﬁd&gm&gﬁammms 302 .55
The fueI ‘'system consi sts.of two 15- gal |-on Bme‘Fnﬂact;egisIaed: e Mark) V/8 ©
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