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Antistatic pol ymer conpositions containing ionic surfactants not having
metallic ions as counter ions have been disclosed, for exanple, in US. :
pat ent s+ 4, 038, 258 and 4, 506, 070 ( UEBR:0&13 227 BbUS phosphonl um 45 salts) and -
U..S. patent 2,837,446 (use of N substituted phosphonium salts). Especially

in U S patent 4,038, 258 conductive conpositions conprising synthetic resins
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exanpl es, however, can be a solution to the aforenentioned problens as a
whol e 55 Dalal!eldcm_gdnpttOhefﬂaewmmln fferences in degree anong them 2 EP O
313 2275B1 Summary of the Invention It is therefore an object of the
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presentxsinventors as a result of their dil]gent studies in 10 view of the "
above and other objects and i s{RkSes)SR2AR+RIPPscovery that |ubricant
conposi tions conprising specified amunts bf a pol yether conpound, nodified
pol ysi | oxane and phosphoni um sul fonate of BPecified structures satisfy the
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40 the formula

CH3 CHj CHj

l |
5 CH3=Si-0—fSi-0}—S8i-CH)
| | | |
CHy R CHjy

where R is a mixture of CHz and random or block positioned H and n Is the number of repstitions.
50 Phosphonium sulfonate according to the present invention may be any combination of an organic
- sulfonate anion and an organic phosphonium cation. Regarding the above, examples of organic sulfonate
anion include aliphatic alkyl sulfonate anions such as lauryl sulfonate, stearyl sufonate and their mixtures, as
woll as dodecyiphenyl sulfonate anion. Examples of organic phosphonium cation- include aliphatic
_ phosphonium cations such as tetramethyl phosphonium, tetrabutyl phosphonium, trioctyimethyl
66 phosphonium, trimethyllauryl phosphonium and trimethyloctyl phosphonium and aromatic phosphonium
cations such as triphenylmethyl phosphonium. _
‘As stated above, heat-resistant’ lubricant compositions of the present invention are characterized not
only as having three constituents which are a polyether compound, modified polysiloxane and phosphonium
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carbon atons, and [err] are sane or different, each being phenyl group or
al kyl group-with 1-12 carbon atons. Regardi ng pol yet her conpound of .t he
af orenmentioned type, exanples of ERDgd8Re7 Bonpound having active hydrogen
i ncl ude nmonohydric and pol yhydric al cohol s, am nes, mnercaptans and
al i phatic acids such as butanol, ethylene egcoI trlnethylol propane and
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sul f onatestExangieli Ng to the present invention may be any conbination.of an
organi ¢ sul fonate anion and an organi c phosphoni um cation. Regarding the
above, exaPghlethslens tempijbatate ofsiptrifisipnvidcesity 9,68 rwas rspuruele ofik icprisale iwith 3B logles by a
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above r&ﬂ&ltloﬁggfsﬂuﬂ%odslﬁpd’w}inggmfaﬁ%%q&d tions of the present invention are

char act errzeoot—onry as Tree constituents which are a pol yether

conpound, T ﬁl% pol ysi | oxfiss-& 3 HicREHARRKLAL Wit rethane ol O 313 227 Bl
sul f ogat e shash ofhiidhgAmrnBaVi Ngedolih Wi t hi n speci fied ranges of weight o
percent agesw ritldat 1S, a pol yesfeer conpound nmust be contai ned by 85% or nore

by wei ght Hemcbhimadudaol ysi | okeang®d @6k be contai ned by 0.2- 5% by wei ght,
and phosphoni um sul f onat e nusSirfatectepenstae Fe2obg 0. 05- 10% or preferably by
0. 1- 5% by HeamerghuntwiSivig\sidef t hNor@f or enent i oned t hree constituents are
cont adoened Intended! nuesbérof twistitg: n  8296T/mange specified 5 above, the |ubricant
conposi tQcewireasehiflyamnreaiage deegiamisatiop ehiiha dieader sytfgce gnd; statig alststicity, gepRrated prdest ant
conposi tYP@h 3t e time af dsawingeand false\huisting ierecaypluaing agiglioveley 2 epriinupsropgratiafdordg a
5- 30wt %"aYEdhe esdspipshe B falllil sion at a rate of 0.1-5wt%or preferably

. V\‘I(th respect to effective conpositions). Methods of
appl i Eat DR used include the roller touch rret hod t he gui de

| dth | f
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t er epft halat e bkdak b@%}gm}{ésSCOSIty 0.68 was spun out of a capsule with 36 -
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of the lubricant conpositions described in connection with Table 1 was
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45 Contamination of a heater surface after a continuous operation for 72 hours was evaluated as follows:

A Hardly any contamination (Pass)

B Extremsely small amount of contamination

C:  Small amount of contamination

D Large amount of contamination

50
Evaluation of generated static electricity (Voltage)

Static electricity generated on the running yarns was measured by a Kasuga static electromster
immediately after the yarns passed the twisting apparatus (with a urethane disk) during the simultaneous
. 65 processing of drawing and false twisting. The measured results were evaluated as follows: '
A: Less than 100V (Pass)
B: 100V or more but less than 300V (Pass)
C: 300V or more but less than 500V



with r%spect to effective conponent), it was wound up at the speed of
3300m mn to obtain a 12kg rolled cake of 115 denier/36 filanent partially.
oriented yarn (POY) of pol yester. ERI313 28B4 POY was si mul t aneousl.y
processed by drawi ng and fal se-twi sting under the follow ng conditions to
obtain processed 75 denler/36 20 filanment pol yester yarn. Cbnditions of_

S|nultane y“ fal se- tmnst|n TMnst|n ¥stem
tiv ol | er in
Tg: ns? aXI s;'c ﬁr W%;;-.B E eﬁ;ﬁsgrjl mven on provu %g anto g)fls g ua'ne
{ th 269 hesu enes tist char: stlc ?](: coeq 'NO
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30 Int&m nunber 8 rrence o arn rea

contanlnatlon of the heater surface and static eIectr|C|ty gener at ed on the
yarns at the tine of drawing and fal se twi sting were evaluated as follows
by a continuous operation for 72 hours. The results are shown in Table 1.
35 Evakgiation of yarn breakage Qccurrence of yarn breakage during a

continuous operation for 72 hours was evaluated as follows: A No -yarn
br eakage (Pass) B: Yarn breakage once 40 C. Yarn breakage 2 or 3
times D Yarn breakage 4 or nore tinmes Eval uation of contam nation of
heat er surface 45 Contam nation of a heater surface after a continuous
operation for 72 hours was evaluated as follows: A Hardl y- any
cont ani nati on (Pass)  B: Extrenely small amount of contam nation C

Smal | anount of contam nation D: Large anmount of contam nation 50

Eval uation of generated static electricity (Voltage) Static electricity

genedgted on the running yarns was neasured by a Kasuga static el ectroneter
er after the yarns passed the tw sting apparatus (wi th a urethane

di sk) during the sinmultaneous 55 processing of drawing and fal se tw sting.

The nmeasured results were evaluated as follows: A Less than 1 OOV (Pass) -

B: .100V or nore but |ess than 300V (Pass) C 300V or nore but less than . .
500V 4, EP 0 313 227 Bl D 500V or nore '

30

35

50

55



GEnerated el ectricity was negative. Absolute values were considered in the
eval uation. -Table 1 clearly shows that the present invention provides

heat -resi stant | ubricant conposi tEpan313de7@®1 are superior regarding

| ubricity, cohesiveness and antistatic characteristics and do not

contam nate the 5 heater surface, thereby making it possible to obtain L
hi gh-qual ity products under inproved grocessablllty conditions. 10 20 25 30;mmj
35 40 45 50 55 5 EP 0313227 Bl 5 Test Exanpl es Ty
OOrrpé"ﬁson12345 1 2 3 4 5 6 7 8 9 10 11 A1

04 A4 34 i momﬁﬁ%%&m—m
94 A-4 34 36 36 28 60 60 60

60 30 59 64 604022 _s0®600QRAH 4. 5 6. 7 8 9 10 11
9415 B-1 20 13 5 10 B- 2 |
14 10 At C1 1511 5 6 4
C2 4, 2 2 19385 4 4 4¢p 2 8 4D1
6 2D2 -4 34 36 16.28 34 30 20 30 34 40 30 234 :% 2 2 4 2
2 2 2 2 s 60 60 250 60 30 59 64_60' 40 50, 60 ?
Breakage: A Aa#L A A D C D C C C D I[»4B 30 Cont am nati on:
A A A A A_BBD C A C BB CCB
15 B-1 20 13 5 10
B=2 14 10 5
c-1 6 6 4
C-2 4 2 15 4 4 4
o c-3 2 8 4 -
: D-1 6 2
D-2 2
| E-1 2 2 2 4 2 ' 2 2 2 2
%5 E-2 2
Breakage:

A A A A A BBDCDCCOCODT DB
30 '
-Contarination:
A A A A A B BDCACTBIBTG CTCSTEB

Voltago:.'

y AABAB A A A A C D D AABAB A D A

- Notas:

40 A~1l: Octyl stearate
o A-2: POE (10 mole)-1,4-butandiol dilaurate
A=-3: Polyoxy alkylene glycel (PO/EC = 50/50,
MW = 300, random)
A=4: Polyoxy alkylene monobutylsther
45 (PO/EC = 50/50, MW = 1500, block)
- A~-5: Polyoxy alkylene glycol (PO/EQ = 60/40,
MW = 6000, random)
A-6: Polyoxy alkylene glycol (PO/EQ = 20/80,
_ MW = 15000, random)
50 B-1: POE (10 mole) laurylether
' B-2: POE (5 mole) nonylphenylether



Voltage: A~ ABAB A A A A CD D AABAB AD A35Notes: A1:
Cctyl stearate A-2: PCE (10 nole)-1, 4-butandiol dilaurate A-3: Pol yoxy
.al kyl ene glycol (PO EO - 50/50, MépP-03@®27mndom) A-4: Pol yoxy al kyl ene

nonobut yl et her 45 (PQ EO - 50/50, MW- 1500, block) A-5
_Pol yoxy alkylene gl ycol (PO EO - 60/40, MW= 6000, randon) A-6: Polyoxy
al kylene gl ycol ng - 20/80, MW - 15000, rando 50 B-1: POE (10 .
nnlg%flaurylether PCE (5 nol e) nonyl phe r 55 6 EP 0 313 227
[err] C2:
[err] [err] 15 [ClzﬂquQ4l f%?gfc&c$Jcégaf‘
[err] B 1: Sodi um dodecane sul fonate D-2: Po assi um | auryl phosphate 25
E-1: Modified polysiloxane with MV = 16188 s low. [err][ 30
[err] [err] 35 E-2: Modified polysiloxane wt = 1817 shown belomr 40
err . -
[ ] o C=2: - . C4H9
zCnstSOJ1°tc4ns-z‘?-c4rrsl'
CqHy
15 c-3: ’ CH,
_ -
(C12Hz S—O_SO 319 [CH3~P-CH3] ®
. C
\_/ 20 12 25

D-1: Sodium dodecane sulfonate

D=2: Potassium lauryl phosphate
25 E-1: Modified polysiloxane with MW = 16188

shown below:
| CHy CH3  CH3 CHi

30 cu;-?i-O(?iO)50(510)7?1éca3
CH3 CHj | CHj

'C3HgO( (PO) 15(E0) 15)CgHyy

E-2: Modified polysiloxane with MW = 1817
shown below:

35

CH3 CH3 CH3 CHj

40

CH3—?L-O(?10)5(510)ZTi-Cﬁg

CH3y CHj CHj
45

C1HgO[ (PO) 5(EO) 5] CH

Regarding E-1 and E-2, the repetition of the poly (dimethyl siloxans) part and the poly (oxyalkylene)
50 modified polysiloxane part and the repsetition of the poly (oxypropylene = PQ) part and the poly
{oxyethylene = EO) part are both random.

-Claims

s6 1. A heat-resistant lubricant composition for processing synthetic fibers comprising
85% or more by weight of polyether compound of molecular weight between 500 and 10000
derivable from alkylene oxide with 2-4 carbon atoms and an organic compound having at least one
active hydrogen in its molecule, :



[err] [err] 45 [err] Regarding E-1 and E-2, the repetiti t he poly
(di met hyl siloxane) part and the poly (oxyal kyl ene) 50 nodified

pol ysi | oxane part and the repetition of the poly (oxypropy’m r
and the poly (oxyethylene = EO) Ef08132% Bbth random O ailng Hmmmm
heat -resi stant |ubricant conposition for processing synthetic “ibers l
compri sing 85% or nore by weight of polyether conpound of nol ecul ar wei ght

bet ween 500 and &QQQ0 derivable from al kyl eee%o&"de with 2-4 carbon atons
and an organi ¢ conpound havi ng at | east one,% 4T™e hydrogen inits

ml ecule, 7 EP 0 313,280 oy ) O oH, Cp - P~CiHg 1

[err [err] 5 [err] C2: [err]” 10

| [err] [err] 15 [err] [err] C 12 H25 20 D-{l: Sodi um dodecane sul fonate
D-2: Potassium |l auryl phosphate 25 CaH40H 11 Modified polysiloxane
with MW= 16188 shown below [err] 30 [err] [err]

[err] E-2: Modifgeg:pol ysiloxane with MNC—:‘EQE‘»l?. shown bel ow

10

[C12325503]°[C4ﬂs*f'04591'
C4Hy
1 c-3: CH,

|
(C12H: 5-'@—503 1®  [CHy=P-CH;] 2
|  Ciaflys

D-1: Sodium dodecane sulfonate
' D-2: Potassium lauryl phosphate _

% E-1: Modified polysiloxane with MW = 16188
shown below:
| CH3 CHj . CH3 CHj

20 CHj-?i-O(SiO)50(510}7?1-CH3

CH3 CHj  cHg

C3HgO((P0O) 15(EQ) 15]CgH 7

E-2: Modified polysiloxane with MW = 1817
shown below: :

36

© CHy CH3 CH3 CHj
CH;-TL-C(?iO) 5(S1Q) 2Si~CHj3
CH3 CH, CH,
CaHgO[ (PO) 5(EQ) 5] CHj
Regarding E-1 and E-2, the repetition of the poly {dimethy! siloxane) part and the poly (oxyalkylene)
50 modified polysiloxane part and the repetition of the poly (oxypropylene = PO) part and the poly
(oxyethylene = EQ) part are both random.
Claims
55 1. A heat-resistant lubricant compositidn for processing synthetic fibers comprising
85% or more by weight of polyether compound of molecular weight between 500 and 10000

derivable from alkylene oxide with 2-4 carbon atoms and an organic compound having at least one
active hydrogen in its molecule,



40 ' [err] [err] | I
err] 45 Regarding E-1 and E-2, the repetition of the po “ IL
[SI | oxane) part and the poly (oxy&Epkystsar B0 nodified po HMIEH Islrm! nd
the repetition of the poly (oxypropylene = PO part and t _
(oxyethylene = EQ) part are both random Cainms 55 1. A heat-re5| st ant
| ubrieant conb®sPt %wew'tswf podifieds 99' foxanen phplpeylar iwsights2569 1ep gresien gogifisth by
nor e by weiPHiR 'e'l?f"x'ﬂﬁflglﬂ’ﬁ ¥'° of nol ecul ar wei ght between 500 and
1000b der i vab? & 1% %S/?%’H@”(‘Pﬂ“@é’”%f‘ﬁs@wﬂb&ES.'PB’(‘Hﬁ“'%ltoms and an organic
compoynd having at |east one active hydrogen in its nmolecule, 7  EP O 313
227 B% 0.2-5% by wei ght of nodified polysil ®3&ne of nol ecul ar wei ght 2500
or greater nodified by propyl ene_gxide ar;%rdr et hyl ene oxi de, and 0.05-10% - .
by wei ght  of phosphoni um sul f ondReS94d rmula [err] [err] 10 -
where [err] is phenyl group substituted by dl yl group with-12 carbon atons
or alkyl group with 12 - 18 carbon atons, a [err] are sane or different,
each bei ng phenyl group or alkyl group with 1-12 carbon atons. 15 2. The
conposi ti owhab RE isaiheayl gredpesubitieaiady Aikphyesp b 128 b0 SRS QIKGITONE Wil 15244
formul a i s cabert aomechndoyP-es hreSSumb \or \dtforght] eackdbifd) bRIAGINGrédphe akyl group with 1-12
Wir mebest Asatbepestddshini er mi t t el zusamrenset zung zur Behandl ung von Kunstfasem
mt weigstens 85 Gew. - % ei ner von el nem Al kyl enoxid mt 2 bis 4
Kohl enst gf fThe eAfipasiion @t esimerwheretyzenid phdseheniviarsiionatersgwirby saidfoimyatisecvstaiped teym
aktiven Wa@dBPstordohtm Mol ekU abl ei tbaren Pol yet herverbindung nit einem
Mol ekul evm cht zvm schen 500 und 10000, mt 0,2 bis 5 Gew. -% ei nes
m)dl fi z | I oxans m t 26 ei nem l\/bI ekul argew cht von

| ox n mttels xi d und/ oder

ropyl eno
\I,EVEEI ?S t e S o) |ge S hn?igr Et)tgaz SO ur, eg Kug%f fiait wenigstens 85
t hy enOXI ,Z\}oﬁ Ie ﬁ%ﬂ rgm ;:E, ﬂ:P rg amschen Verbindung
Phosphoni ugg %@t@ﬁss oi r{' %\; leitbarell Iye rverbmdung mit einem

Molekulargewucht zwnschen 500 und 10000, mit 0,2 bis 5 Gew.-% eines modifizierten Polysiloxans mit

25 einem Molekulargewicht von wenigstens 2500, wobsi das Polysiloxan mittels Polypropylenoxid

: und/oder Ethylenoxid modifiziert ist, und mit 005 bis 10 Gew.-% eines Phosphoniumsulfonats der
Formel

a0

[R1S03]-[R2-P~Ré]*

35

RS
. worin R! eine durch Alkyigruppen mit -->12 Kohlenstoffatomen substituierte Phenylgruppe oder eine
% Alkyigruppe mit 12 bis 18 Kohlenstoffatomen ist, und worin R2 bis R5 gleich oder verschieden sind und
40 jewsils eine Phenylgruppe oder sine Alkylgruppe mit 1 bis 12 Kohlenstoffatomen bedeuten.

2. Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, da8 sie das Phosphoniumsulfonat der
angegebenen Formel in einer Menge von 0,1 bis 5 Gew.-% enthilt.

45 Revendications

" 1. Composition lubrifiante résistante & la chaleur pour le traitement des fibres synthétiques comprenant:
- -85% ou plus de 85% en poids d'un composé polyéther d'un polds moléculaire compris entre 500
et 10.000 pouvant &ire dérivé d'un oxyde d'alkyléne avec 2-4 atomes de carbone et d'un
50 composé organique dont la molécule contisnt au moins un hydrogéne actif,
- de 0.2 2 5% en poids d'un polysiloxane modifié d'un poids moléculaire de 2500 ou supérisur 3
- 2500 modifié par de I'oxyde de propyléne et/ou de I'oxyde d'éthyldne et



- 1% //
35 Rworin R eine durch Al kylgruppen mt -->12 Kohl enstoffatorren ‘\ “ \
!‘n! und

substi tui erte Phenyl gruppe oder eine Al kylgruppe mt 1 m&m‘“
Kohl enst of fatomen ist, und worin EP®IS2Q RBY eich oder

40 jeweils eine Phenyl gr uppe oder eine Al kyl gruppe m%* f bi's 12 _ .
Kohl enst of f at omen_ bedeut e usanrrensetzung‘[ ach Anspr uch 1, dadurch: o
gekennzei chnet , 9ot 310 M‘dﬁﬂﬁwﬁﬁfﬁ S rPERRPROSIRY TeRIEReME R R WRen For el i n. v st

ei ngr_-Menge von 0,1 bis 5 Gew. -%enthilt. 45 Revendl cat | ons 1. Conpositi.on .. .

lubrifiante resistante A la chal eur pour le tgaitenment des fibres

synt heti ques conprenant: - 85% ou plus de 85% en poi ds d'un conpose

pol yet her d'un polds noleculaire conpris entrb 500 et 10. 000 pouvant 8tre
ddrlv6 d'un oxyde d'al kyl bne avec 2- ‘g‘?i!zmp rbone et d un 50
conpos6 organi que dont |a nolecule c ns un hydrogbne actif,

de 0.2 a 5% en poids d' un polysil oxane nodi frb d' un poids noleculaire de
2500 oy superieur A 2500 nodifi6 par de | Poxygfe de propyl ene et/ou de
| " oxyde d' 6t hyl bne et 65 8 EP 0 313 227 B1 I ¢ |

S - de 0.05 a 10%on poids de sul fonate de phosphoni um reprdsent6 par '
la fornul e: [RS@8§ &husHe R-dat én gr@updaers phéagiel sibbtituéRiar @rdrouppment alkyieayen fusplta-18y | e

substitud par uatrascieetrenstouainigyduperaepbaitylej avers 1 41 18 adreaswle cekboret Bbesas un

gr ouperent al kytentigues cu diiérants Bun Ui I'ayiire wtasontj@awrun@rvepemen@hﬁybwrm giogpement
| dent i ques ou dﬂ"ﬂi‘éﬂ@n‘r?a‘qm?séécﬁ'b%&tre et sont chacun un gr ouperrent
phényl e ou -un errent al kyl e avec 1-12 atonmes de car.bon ?ﬂ%ﬁ? srtr on

de | EnJTRgH da la rguendic prsclaqualle; ipditsyifonge, gp phogRho HBé adite
rg o reﬁ;/en pu f’ﬁﬁlpfééé'?g\%rlﬁﬁ?g%[ggg r B8 f a ral son de O. j 1d ?gr’f?en poi ds. 20
25 30 85 40 45 50 55 9. |
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