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Thls is expressed. for example, in a drop in the final value of cross-linking during rubber
~ vulcanization. Europa Chemie No.17/77 page 366 refers to a liquid polysulphide containing
organo silane reinforcing additive in the form of 50% mixtures with silica (pulverulent) and :
40  with carbon black (beaded-dusters). . 40
Now it has surprisingly been found that when using the silane preparation according to
_ the invention, for example. in rubber mixtures, all the disadvantages mentioned are
- overcome and, in addition. unexpected advantages are obtained.
The present invention provides a -granular organo-silane preparation com osed of
45 a) from 30 to 60 % by weight of one or more organo silanes correspondmg to the formula 45
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paste are not ,be &n dbBht En@&ﬂﬁﬂ niHer) ixtures of various types of carbon
black may also be used for the production of the silane preparations according to the
e invention, for example mixtures composed of Printex 60 and Prmtex 300 or mixtures of
" 45 Printex 30 and Printex 300, Printex is a Trade Mark. x " 45
In order to produce the new preparations, the starting materials are placed in suitable
apparatus and mixed. Production is generally completed in a few seconds. If the given
geoportlons by weight are used, powder and paste are not formed. but rather a gritty or
- ad-shaped granulate. Apparatus advantageously used for productlon are the trough-

50 - shaped powder mixers known per se with a rotating propeller element. Such mixers have 50
been used hitherto for mixing pulverulent plastics and for preparing PVC dry blends. At
conventional speeds of between about 300 and 3000 revolutions per minute, the granulated
preparation is ready in a few seconds, for example within about 10 to 30 seconds.

o The new organo-silane preparations have many and surprising: advantages. They are
35 suitable for storage in silos, are easy to measure out and may be worked into the rubber ~ 55
mixtures particularly well and in reduced mixing periods. The organo-silane active material '
. is insensitive to hydrolysis in the preparation. The preparation itself is extremely stable in
- storage. The fact that the preparations are readily dispersiblé in rubber mixtures is striking.
;) - The organo-silane preparations according to_the invention are more" effective in .

60  conventional vulcanization of rubber mixtures using elementary sulphur than compositions - 60

" corresponding to the known mixtures of silica and silane and, surprisingly, it is also more '
effective to use the organo-silane preparations than a cortesponding quantity of the pure
organo-silane. If so-called elementary sulphur-free cross-linking is carried out in accord-
ance with Germany Offenlegungsschrift No. 25 36 674, then the organo—sxlane preparation

.65 according to the invention is optimally effective. 65
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 Printex 3 : 45 S8 135 ._ 55 . f

55 Printex 3H : w0 78 55 . 6 55

Producuon was camed out as in Example 1. The silane preparatxons produced had
optimum granulate properties: Bead form of from 0.8 to 1.0 mm average particle size and
60 ‘bead dust of from 0.5 to 2. 0% (see DIN 53 583)



Exanple 3 The follow ng quantities and types of carbon black, as well as
the silane Si 69, were used 40 in the specified quantities for the
production of silane preparations according to the 40 invention: Type of

Car bon- Bl ack BET specific =~ DBP-Abs.. - Stlane Si 69 and quantity in.
surface area, . according - in %by weight 45 percent by wei ght
inn2/g ~© to ASTM - _ 45 D 2414 in m /|
Printex 200: 70 . - 45 S .44 _ 30 50

50 Printex 490 55 100~ ' -1 588@?9 nf. ex~3H-—40 35., F’I‘ I. nt ex 3

80 . WY = . PP =1 =~ = 7Q ---'5
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155 " N 60 ' 55 Production was carried out as in
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bead dust of fromO. 5 tq12 0%(%@ filrl}lt&%oiﬁﬁ) 200 g 1lane
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Obt ained in thigecbiisGt 1400 r.p.m. Dust-free, flowable, readily processible granulates were also
15 Exanpl e 513 nomtides int mxseoag;m ne the'stability |ynpst oragg t he proof -1af

ef fectiveness in relation to the duration of . storage a knovvn pul ver ul ent
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a granul at ed2®utitrdsit ¥, mrd@p tvleight (ﬂ"(bﬁé(friithb sil)d)prb temﬂplﬁ:dm thedsm(hs

50% by wei ght ofmdc mﬁa pigpas waoacaaé% e By %%Mg mpq;«fd 0f150% by
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(SBR 1500). %ewmﬂmlsaon m xtures- had the foll ow ng 25 ‘conposi tion: -
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or gano-si | ane pr epapatsl tgrvveﬁght OFf @ §enO-sifdnk @mpammt Mrcﬁga@saﬁnahmlﬁk (80 above) 3
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sul f enam de) , These mxtuﬁfermnm&ebe exam ned at [E in a Mnsant o- Rheonet er
at an anpli t%ﬁj 35

..“K..

O(lfhsese nilxtures werz exammed at 155°Cina Monsanto—Rheometer at an amplitude of 3°
and 3 cycles
The following unknown quantities were evaluated

40 D, = maximum torque _ o 40
Da = minimum torque _ |
... Dy~ Da = torque caused by cross-lmkmg _ : _
A5 e (end value’ of cross-lmkmg) T T S
Y 'f=,,,:"'._f‘_mcubat10n period R |
L . “Kb .= rate constant of the' crosslmkmg : o
50 L "', réaction according to-a fu'st order : ST 50
v e v reactlon law. - ' B
‘ i - .
t tsep, = peuod for the cross-linking
; . .. .. reaction of 5% ‘of. the total of : v : _
55 o \ e cross-hnkmg ) | !_. k o ~. _ 55
o _t'i_,-sc:,-_"_'-—'—"__.""-perlod for the cross-lmkmg reaction '

" of 95% of the total of cress-linking



The foll ow ng unknown quantities were eval uated: 40 [ERR] =

maxi mum t or que 40 Da =
mninmumtorque [ERR] - Da = torque caused by cross-linking 45

(end val ue of cross-Iinking) A T T A4S TERR =

i ncubation pefiod [ERR] = rate constant of the crosslinking ‘50.’ _

- on according to-a first order ' . " . " 50 reaction
| 8 ERR]. = wperiod for 'the' cross-linking reaction of 5% of the total

of \65 ~cross-linkigg : o _

55 [ BRRF——=—pertot—foer—the—cross=+ o Y%-of—the—t ot al of
cross-1linking 1588 060 - o ' 7 6 Test'

Resul ts" d)!%.\ﬂmdnus.i-n t he ramﬁﬁq?ft&gd dus'%i'- free prer,%ar ation _é:h(%n?osed.“ﬁf 50%
by wei ght, ¢ f"%}?‘ lé&%}? : . T o PROSEA o Toyr weight o :

oy s o1 B L AROPS PR FR T PY AT P (B ron < et |
Resul t$ when ni xi ng- Resul t SRatieswhenXinitg ~ Resultb whén tidéngdr epar st i on
in after storing-the directly i%fthepﬁtpearraﬁon - pr @paiteatstoning ftleer  one producti on.

year 10 [ERR]T . 1. Piggaration for one . . 1.193
10 DA Coonkp o - 0BT . % 0,078 [ERR]- Da - nkp
1.11510 D, mkp 115 151.186 . . - 1163 10
15 sec . 699 . . .- . 679.[ERR _ [ERR] 131
140 20 DA ERR]  mkp m RO 0.4 0078 102
20 [ERR] B Da mkp 33.3 1115 13d56 b) When using the*

pul vetdil ent "ni xture conposed of 50% by weight of silica filler ants 25 50%
by wei ght of i s-(tri&thoxy-si®fl propyl)-tetradlf phide, for conparison.
25 When incor gaLapi Ng mip—t Wienygyncorporating .t hg m xture directly t he

mxture after after production ., .- storage for 1 year 30 . :

30 [EAR] .  t% nkp min. 104190 10.2 1.141 Da 20 - mkp
0.089 - .- _.0.141.3 - [ ERR] - - mkp 1.101
1. 000 D mif 35 _['Eéﬁzj’ - sec s 685 - .

698 [ERR]. b) . WlEeIERE?]-Ag the pulverulbfit/mixture composed of 50% by weightb ©f sl filler and :
40 [ Eﬁ:g] 50% by weightpf bis-(triethoxy-silylpgopyl)-tetrasulphide, for comparison.5 [ ERR] 25 |\ n

30.0 . ' 55.0 4 SO | NGpbD EacBinafalihAt €d dust-free
preparati on conposed of '50,%'b%§%b§£§%%ﬁ§%ri nt&mmiﬂﬁcr%ﬁteca%bon bl ack and

50% by_wei ght .of bis-(triethoxaftst bsodpatiopy|.) -t esterageufopHi y¢er for 1 year, no

0: o _ : . il
change”i s not ﬁ)g in the kp}))ropert | ??900_f the test myxhpre. 01 the ot % hand,
t he pul verule m xt ure conposed of silica filler and silane denonstrates a
clear drop inpahe finalkpval ue. 00.089 N (X L)
35 D, - Da. mkp 1.101 _ 1.000 35
| 4 s = 685 68
Ix103 in~"! 117 S 69
40 Kyx10 | min™" | | - . 40
ts% min 10.0 ) 105 .
tosee min 300 | 55.0

45 After storing the granulated dust-free preparation composed of 50% by weight of Printex - 45
30 carbon black and 50% by weight of bis-(triethoi(ysilygropyl)-tetrasulphide or lyear,no
change is noted in the properties of the test mixture. On the other hand, the pulverulent .
mixture composed of silica filler and silane demonstrates a clear drop in the final value of
cross-linking (D,, - Da) and a characteristic drop in the rate constant of the cross-linking

50 reaction K{, which denotes a rise in the vulcanization period to practically double (tosq). - 50
The new granular organo-silane preparations are used predominantly in rubber mixtures '
and rubber compositions of any type. both in so-called master batches and in mixtures to be
used immediately, owing to their good stability in storage, their resistance to hydrolysis and
their surprising readiness of working in. The term “of any type” relates in particular to the

55 known types of rubber of natural and synthetic origin and to the fillers which are 55
conventional in rubber technology such as preferably carbon blacks, but also the known -
white fillers such as silica fillers, silicate fillers, kaolin, clays, carbonates, quartz and
kieselguhr as well as mixtures of the said fillers including and preferably carbon black.

WHAT WE CLAIM IS:

g

60 1. A granular organo-silane preparation composed of _ T 60
a) from 30 to 60 % by weight of one or more organo-silanes corresponding to the formula
R'O ~_OR!

RIOXSi — R — S, — R — Si=— OR!
— \ SR,
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cross-linking ([ERR]) and a characteristic drop in the rate constant of the
cross-lin 50 reacti on [ERR]. which denotes a I‘m“nmlﬂn uﬂ“‘ani zat+i on
period to Agtically double ([ERR]). 50 The newm $isi | ane -
preparati oRs gre used predom nantly in rugbié Eg!‘l xt Udre§ ahd " ubber '
conposi ti ons of—anytype—bhoth—+HA—so—ca} s and in mixtures

"to be used imediately, owing to their good stability in storage, their :
resi stance to hyd"leall?%g\ a_rrllg their surprit.tsf%ng readi ness of qvaorki ng in. The (4

term"of any typeg? 1 B %&Fs € prepamgtion wd af\JE%sbyoweighttifer

of natural and synt {?et | ccea‘g’ ?ﬁ%@ﬁ%&? Yr&eight; of Bis(trjgthquysilylppopyly detrasulphide.
conventional i% rubber technol ogy such rasuleivafes maldhy CaRBgRs %@,pk,ﬁ,dngbut 5

al so-the known white fillers such as siit theaprpdrdtions, si ini afeet atoking lther s,

kaolin, clays, carbonates, quartz and M ‘é‘l(ﬁ'&hr as wel prepasatianyfor 08¢ of t he
said fillers including and preferably PRSI bl ack. WHAYHAE CLAIM IS 60

1. A granul ar1®rgano- 3 ane prek@r ati on cissposed. of ~ 1.193 10
60 a) from30 to 60 % wei ght  of one or _nore organo-sil anes correspondi ng
to the formula [ ERR| (ggx 1 585 060 Jul : 0.078 6
Test Results a) Wen uxj npat hemgy anul at edqjgust-free prepgrigsi on conposed of

50% by wei ght 1df Printex 30 carbon bl ack and 50% by vveight of 15

bi s- (triethoxysilylprd&pyl)-tet¥asul phi ¥ 5 79 _

Resul ts when mxing giRepul t spighen mxing * 5 inyjghe preparation

in after storing the directly after ) preparation for one production

10 DA nkp 0.0.71 . _ 0.078 15 [ ERR] -

Da - nkp “i*115 i 333 1.115 A 15
ERR se 69 When using the pulverulent mixti& 8o of 50% tyteiight of silica fille¥ land

g_ 40" ]20 55 [ éﬂ@] by weight,of lﬁ_q—“t,iethoxy—silylprom)sfrtfétrasu phide, fcl){ly com;:oarisonl.l 10. 2n 25

20 [ ERR] mn 33.3 When i ti 32.@3%)!- Dadis) N9 the

pul verul ent m xture conposed of 50% bym\gé?,ié‘}ﬁ?é"&ﬁé% | i cah 1,1?5%9316 5 50%

by wei ght, of 3(;)i S-(triethoxy-silyl propsitey-preductionul phi destordgerfor dryean i son.
25 When incorporating

: D, V\her}nlipncor por gtjpng the mxture directly the 30
m xture after 30 . af ter pr'oduction
storage for 1 year [EBR] mkpk p 0.089 1.190 0.141 1.141
Da mk . 089 0.141 3 ERR] -
[ ERR] sec tr 685 sec 685 698 [69BR] [ ERR]
117 . 69 40
40 [ ERR] 4o Min KX10° 1 gnig 117 10. $9[ ERR] i n
30.0 tse 22- 0 4in Aftgrg storing the gngRul ated dust-f red0

preparation conposed of 50% by weight of Printex 45 30 carbon black and
50% by wei ght of bis-tt*riethomisilyl proiy)-tetrasul phi d&0for 1 year, no

change is notexl i nakhiSiRnPRe rﬁiahgﬁggﬁustt%%‘e r%?ér t[Dn’éBM Sed $030% 05 wREh S H%P" 43
the pul verul ent 130 xdrboreblacka bdWeifht bf i t_iétﬁ ; {ilyg mé&a&:@%@mﬁs@ &S
cl:eggdrop in thehange alonotﬁellelg ehec.moms’fq Iheriést mixtdrEeOn tl‘%@)thwh da the pulverulent
R d : € £C 1€, i strat, T jgy the final value o
characteristic dms:ﬁlrﬁu?;qga —%a%%l agﬁﬁ gcrlg:(?ac elzgtFic ll:gglingt?hgss%@e tﬂnﬁtﬁ% oﬁ} the cross-linking
: 50  reaction K{. which denotes a rise in the vulcanization period to practically double (tys). S0
The new granular organo-silane preparations are used predominantly in rubber mixtures
and rubber compositions of any type. both in so-called master batches and in mixtures to be
used immediately. owing to their good stability in storage, their resistance to hydrolysis and
their surprising readiness of working in. The term “"of any type™ relates in particular to the {
55  known tvpes of rubber of natural and synthetic origin"and to the fillers which are 55
conventional in rubber technology such as preferably carbon blacks, but also the known
white fillers such as silica fillers, silicate fillers, kaolin, clays, carbonates, quartz and
kieselguhr as well as mixtures of the said fillers including and preferably carbon black.
WHAT WE CLAIM IS: ’

Lol

e @

60 l. A granular organo-silane preparation composed of 60
a) from 30 to 60 ¢ by weight of one or more organo-silanes corresponding to the formula
R'O OR!

1 } ; - _ _ .i |
E:O/Sl R S - R SI\ OR
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50 reaction [ERR]. which denotes a rise in the vul canization period to
practically double ([ERR]). 50 The new granul ar organo-sil ane preparations
are used predonminantly in rubber mixtures and rubber conpositions of any

type. both in so-called naster batches and—in m-xtures- to be "used

i mredi ately. owing to theéir good stability. i re5|sta ce
hydrol ysis and.their surprising readiness om mailﬂ gterm
type™ relates in particular-to the 55 kno of na

and sydthetic érigin and to the fillsese6mmhich are 55 conventional |7n

rubber technol ogy such as preferably carbon blacks, but also the known

Wm,,rb filleg v§hlshuch as silica fillers, silicate fi IIers kaol i n, clays,

car bonat es; K l&éﬁr%s’en@’h@l ﬂf%ﬁn&ﬂ&fntaﬁﬁn@"ﬁ&h 196 ﬁbﬁfﬁdﬂﬁém@f the said fillers

i ncl udi ng i repretes abily 6y radiVdPdontalnirgl A\l fo3: cafbon atoms,1. A

granul ar, or mrem b 2 Ylelpya gg(}gn%mﬁmldﬁ’ 5 carbon atoms and - - 60
bt F

f 30 _ 4
o hom a0 @eg‘g@o : NG e DR6S RIBANR Bk 38R GRREESToNdi ng

140 m g and averag%'rnmary particle sizes between 20 and 60 nm, 1 588
060 - in V\mecﬂerce{ntmﬁe]bemg baged Gt the el the rowgino; alanc: ?aatmnng fromlto 3

b t IRed in ¢ ramwé g\
gg:]t gpn?ngwflglgrﬁgla“t?fg@ é?’#’ﬁc?ﬂ“%ﬁ?ﬁ'fg g 9’5@ nts an al kyl {e?]se radfggl

contai ning from 1((121156)&&119@5](.61{30@0@;1:15)5 . X has a value from2.0 to 6.0,
and : 5b) from70 to 40% by

30 and 1%40%/1153 @ﬂgﬁﬂggeo Egslma‘é“lg{n{‘paﬁg RP5Skbhe il hRGS 2r cagsbet ween

t he percenha@ess 643ng ek 6frh dbﬂio@Macﬁﬂaaﬁﬁ@ﬂ\erfglwmgsue&tm& preparation.
2. An organo-silane preparation as cl aiyre 2%33 claim1, :conposed of from 45
r¥e

to 57%%3y 10 w?ﬁaﬁf’ecg? surface (28880 o - si |7AMEE spondi ng to the formypa

10 [ERR] i n‘whi g\be,;g@ nmar{, lggila]:lerspzpreszem(am)al kyl'ene radical containing
from2 to 4 car[}miﬂnﬂdnermermoi 5 [ERR] has a value from2.0 to 4.0, and
from55 to 43% b v?\@ﬁght of a HAF- carbe8 EI ack having the follow ng test
dat a: BgT-speciP c'aiirface area [1 RR] /g ([ERR] 3) 20

o 25
20 Aver age pri MeiRhatydshitalatd gbssllpa@h : Zﬁommyﬁ(ﬂoEBI@]: $3) (arithnetic average) 25

pH val ue ERR
25 Di butyl pht hAR#reaneriagg F%ﬁm as ﬂ@e Gi comppiRikpf ¥} bysweighy of
or gano-s | gﬂeeop?nglﬁ?a?ré‘fnloc?ﬁ 5 Ure 'é'g At é’lmr'ﬁg , conposed of 30% bygwei ght

of one or nore organne)isll—mesx-em—lsaamanm ng to the fornula 30

30. [ ERR] |51 Whl ch [ ERR] represents an al kyl ene radical containing from?2 to
4 carbon a WS f Z2afBod Qtoths Qng @Nd

35 70%35f a q{a %g?é‘%gaoﬁf?[&b q&i%ﬁa@?‘%lgé %9:{71103“8%9 ttoegt rldata BB¥

SpeCI fic surfg%cef afeaace carbd biwy ga\(ingSt)led(ﬂlowmg test datapA\ver age primary particle
si ze 40 (arithmetic average)

2
56 nm( 4) pH v g]Ea‘ specific surface area - 45 m/g §_ (3) 1)
40 _ Average primary particle size ' 40
(arithmetic average) 56 nm (*+ 4) '
pH value : ' 9(x1)
45 Dibutylphthalate absorption 44 mi/100 g (£ 5). 45
| 4. An organo-silane preparation as claimed in Claim 1, composed of 60% by weight of
one or more silanes corresponding to the formula . ,
50 (C:Hs0):Si~R*-S, —R*-Si(OC,Hs)3 . 50
¥ in whlch
' R? represents an alkylene radical containing from 2 to 4 carbon atoms and
& x; has a value from 2.0 to 4.0. and
' 55 40% by weight of a carbon black having the following test data:" 55
BET specific surface area 78 m-/g (£ 3)
Average primary particle size ' ' -
60 {(arithmetic average) 27 nm (% 2) 60
pH value . 9 (1) |

Dibutylphthalate absorption 155 ml/100 g (£ 5).



45 D butyl pht hal at e absorption 44 m /100 g ([ERR] 5).
45 4. An organo-silane preparation as clainmed in Caim1l, conposed of 60%
by wei ght of one or nore silanes corresponding to the formula 50

[ERR[ Tn which. [ERR] represents an al Kyl'ene -r—aeH-—eaJ—cgnLal_uulgir om2 to 47

carbon a

5 and [ERR] has a value from2.0 t 40% by - '
wei ght /0 carbon bl ack having the fol | owi ng t lgw ,U,' ﬂ " 55
BET spkci surface area 78 n2/g ( 3) Avera cle si ze 60

g average) - 27 nm ({ 5&Rbs02)
60 pH vaI ue 9 1) D Duwl pn[ nau ar[ (,fauaurpi OTT 155

n1/1009([ERR] ' . 5 o
or gano-si | ane Q%ﬁ ‘35%9}@1 b Fl%‘ﬂ%’? o 'H’é‘é‘ﬂ‘fﬁl b ‘\‘Rﬁ"’f‘Pde%ﬂE |Pé'i§‘F'él?r
0

reference to an% epaation o gr%mﬂﬁr%gﬁ@sltaﬁé pxtepﬁat%%gﬁ kd gn of a
gr anul ar organ(a)fnohmﬂatopﬁmayaieighnotma)msﬁ eCdilares corkdsponiding - tb @hed ulby
wei ght of oRe or %Ianes correspondl ng (t)lgl t he forrrul a 5 ;

5 [ERR] 10 in whic OR*
10 [ERR] represents amzaﬂgyl T adi éal con a\mzng from 1 to 3 car bon at ons,
[ ERR] represents an al kyl radi caI or ‘an-al koxy - radl cal containing from1 to

3 carbon atems“‘g?' resen E ene I’f’:’ldl aI talar%(lmrl] from1l to %0
carbon atoms an Z)I{ l§'nt éi&y Qa ca con ﬁmlt03%rbo££t8m 70 to
40% by wei ght & repfigenty am‘ﬁlkﬁe&aﬂ’a od) ¢ tai #g from 1 to s Sarbon atoms and 15 ;

whi ch conpr.i sesxamslla uterfeonofl ncﬁ%lalnéne or mxture: of or gano-si | anes to
t he carbon 15I a h g?’ﬂ ptsz‘ﬁg QA (F |Mare, f‘ﬁ? te h}e :
dust -fr ee. %' ich com rxsenf in eor ano-s a?;}fff@xmr?o %atpaﬁl eés o 6%8“%?‘1 ane
preparation subgt maésls ;oraﬁ mﬁmhﬁd ghahiilir dpgand-sikié prepaiion EudBatiallPasany of
Exanpl es 1 ho descripgd with mrncmnrwgamimaman%mmmn when prepared b
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