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-:PROCEss· FOR PRODUCING ACID·MODIFIED POLYPROPYLENE RESIN 

The present invention relates to a process for produqing 

an acid modified pol'fpropylene resin. More specificalll", the 
. . 

.. present invention J;elates to (i) a process for producing an acid 

modified polypropylene· resin, according to which process . (a) 

lowering of a molecular weight of a polypropylene resin during 

.0 ··. a.producti.on procedure can be dim~nished, thereby obtaining an 

acidmodifiedpolypropyleneresinhavingahighmolecularweight, 

( b) an amount of a grafted unsa turated.carboxyli.c acid or a grafted 

derivative thereof in the obtained acid modified polypropylen.e 

resin can be increased, and moreover (c) the productivity of 

5 the obtained acid modified polypropylene resin can be increased, 

· and (ii) a process for producing an acid modified polypropylene 
... 

resin, according to which process (a) an amount of a grafted 

unsaturated carboxylic acid or a grafted derivative thereof in 

the obtained acid modified polypropylene I:'.esin can be increased, 

0 and moreover (b) the productivity of the obtained acid modified 

polypropylene resin can be increased. 

Background of the Invention 

In order to make use of characteristic features of a 

5 polypropylene resin, said resin is blended or alloyed with a 
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different kind of a polymer, or is combined with an inorganic 

material to obtain a composite material, or is laminated with 

a metal . 

. . 

5 its adhesive property to an inorganic material or a metal is 

not satisfactory, and (ii} its compatibility with a different 

kind of a polar group-carrying polymer such as a polyester resin, · 

a polyamide resin, a polyphenylene sulfide resin and a 

polyphenylene oxide resin is low, and therefore (a) a polymer 

.0 alloy obtained is insufficient in its impact resistance and 

mechanical strength, and moreover (b) a surface of an art.icl.e 

mol.ded from_ the alloy :Ls peeled easil.y. 

In order to sol.ve such problems, a modified polypropylene 

resin has been used. As a process for producing such a modified 

.5 pol.ypropylene·resin, there is known a_process comprising the 

steps of ( 1) melt-kneading a polypropylene resin, an unsaturated 

carboxyl.ic acid or a derivative thereof and an organic peroxide 

in an extruder, and ( 2) grafting the unsaturated carboxyl.ic acid 

or the derivative thereof to the pol.ypropylene resin. 

0 However, the present inventors have found that. said 

process has a problem that when a large amount of the organic 

peroxide is used to increase an amount of a grafted unsaturated 

carboxylic acid or a grafted derivative, a molecular weight of 

the polypropyl.ene resin is remarkabl.y l.owered during the 

5 melt-kneading, and thereby a molecul.ar weight of the grafted 
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polypropylene resin is also remarkably lowered~ 

In order to diminish remarkable lowering of the molecular 

weight of_ the grafted polypropylene resin, there are known ( 1) 

---.. -· ·-_ ~:.·--- · I>J;<ic~ai s_--· .. · ·<5o~iirf sJn~,--- .. · tlia·. · ··: ··9 ~-ei> --.··--·c;£ · .... -~meit ~~il~a<lin~i:·--·'-fiie-·-.-.. -· ···· -

5 above-mentioned components .in the presence of styrene ( •oesign 

of Practical Polymer Alloy• by Fumio Ide, page 51, ed.ited by 

KOGYO CHOSAICAI PUBLISHING co. LTD. (1996)), and (2) a process 

comprising the step of melt-kneading the above-mentioned 

components in the presence of divinylbenzene (JP-A 7-173229). 

0 However, such processes have a problem that lowering of the 

molecular weight cannot be sufficiently diminished. 

Sununary of the Invention 

An object of the present invention is to provide a process 

5 for producing an acid modified polypropylene resin, accor<J.,ing 

to Which process (a) lowering of a molecular· weight of a 

polypropylene resin during a production procedure can be 

diminished, thereby obtaining an acid modified polypropylene 

resin.having a high molecular weight, (b') an amount of a grafted 

0 unsaturated carboxylic acid or a grafted derivative thereof in 

theresul ting acidmodifiedpolypropylene resin can be increased,. 

and moreover ( c) the productivity of the resul ti.ng acid modi£ ied 

polypropylene resin can be increased. 

Another object of the present invention is to provide a 

5 process for producing an acid modified polypropylene resin, 
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according to which process (a) an amount of a grafted unsaturated 

carboxy1ic acid or a grafted derivative thereof in the resulting 

acid modified polypropylene resin can be increased. and moreover 

·loJl:lieprodu<:-t1v·1·tyoftnEfre·st11t1n9-ac1dmo·d1fi-ed.pcilypropylef1e···-··········-
. ·: .··.:·.· .. · .............. •: ···: .. ·.· .... · .. ··.· . : ·. . .... · · .. · .·· ... , .. ······ .. .·· ····. . .. · . . . ·. •.· .. 

. . 

5 resin can be increased. 

The present inventors have undertaken extensive studies 

on a process for producing an acid modified polypropylene resin. 
. . 

As a result. it has been found that the above-mentioned objects 

·c.an be accomplished by using a spec:if ic organic peroxide. or 

0 ··using a combination of two kinds of a specific organic peroxide. 

5 

and thereby, the present invention has been obtained. 

The. present invention provides a process for producing . 

an acid modified pol.ypropylene resin, which comprises the step 

of kneading: 

(1) 100 parts by weight of a polypropylene resin (A)., 

( 2) O .1 to 20 parts by weight of an unsaturated carboxylic 

acid or a derivative thereof (B), and 

( 3) o. 01 to 20 parts by weight of an organic peroxide ( C) 

having a decomposition temperature of from 50 to 120'C, at which 

0 a half~life of the organic peroxide is 1 minute. 

· According to this process , (a) lowering of a molecular 

weight of the polypropylene resin during a production procedure 

can be diminished, thereby obtaining an acid modified · 

polypropylene resin having a·highmolecularweight, (b) an amount 

5 of a grafted unsaturated carboxylic acid or a grafted derivative 

~:. 

. ·.~· .... 
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thereof in the resulting acid modified polypropylene resin can 

be increased. and moreover. ( c) the product! vi ty of the resulting 

acid modified polypropylene resin cC3,n be increased. 

· -·--:·:; .. ··:···-~·--: · ·· "Tn~_pr~s·~~t .. ifrifeil~~ci~ ·a:~s~<iP.r()v~d.e~. ·~rpro'9·~~s·f.:o~-:p~o«:11:1crn9·· -,. ..... _ ... 

5 an acid modified polypropylene resin. which comprises the step 

0 

of kneading: 

(1) 100 parts by weight of a polypropylene resin (A). 

( 2) O .1 to 20 parts by weight of an unsaturated carboxylic 

acid·or a derivative thereof (B), 

(3) 0.01 to 20 parts by weight of an organic peroxide (C) 

having a decomposition temperature of from 50 to 12oCC. at which 

a half-life of the organic peroxide is 1 minute. and 

( 4) O. 01 to 20 parts by weight of an organic peroxide ( D) 

.· having a decomposition temperature of f.rom 150 to 2oot, at which 

5 a half-life of the organic peroxide is 1 minute. 

According to this process, (a) an amount of a grafted 

unsaturated carboxylic acid or a grafted derivative thereof in 

theresultingacidmodifiedpolypropyleneresincanbeincreased • 

. and moreover (b) the productiv1ty of the resulting ac1d modified . 

) polypropylene resin can be increased. 

_Detailed Description of the Invention 

The •polypropylene resin• (component (A)) used in the 

present invention means a propylene homopolymer; a random 

) copolymer of propylene and ethyJ.ene. which copolymer has 50 to 

/ 
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99.9% by weight of a polymerized propylene unit {said unit is 

hereinafter ref erred to as "propylene unit•): a random copoiymer 

of_propylene a~d an a-olefin having 4to_12 carbon atoms, which 

···-·--··:_cc;p·o:rY.Mez;:_-·h~s-~··s«>_--··~-0~··99 .. ~·5f1·-·'.f>y·- .. w~lijfi'f-· __ o:f-:~"·I>r.<>liileile:--·u~r~·;·:-·:a:·····-

5 heterophasic copolymer of propylene and ethylene, which 

. copolymer has so to 9 9 . 9% by weight of a propylene unit:. a block 

copolymer comprising a segment of a propylene homopolymer and 

another segment of a propylene/ethylene random copolymer. which 

block copolymer has so to 99.9% by weight of a propylene unit: 

0 or a mixture of two or more polymers menti~ned above. Of these, 

preferred are the propylene homopolymer and the heterophasic 

copolymer of propylene and ethylene. 

The above-menti.oned "heterophasi.c copolymer of propylene 

and ethylene• means a copolymer obtai.ned by a process comprisi.ng 

5 the steps of { 1) polymerizing propylene to obtain a propylene 

homopolymer, and ( 2) copolymerizing propylene and ethylene in 

the presence of the propylene homopolymer obtained in the above 

step. In the copolymer obtained, there is no substantial chemical 

bond between the propylene ho~opolymer an~ the copolymer of 

3 propylene and · ethylene. The copolymer is explained in 

"Polypropylene Handbook• , by Edward P. Moore, Jr. , pages s and 

9 2, edited by HANSER Co. Incidentally, the copolymer is usually 

·called a "block PP" or a "block polypropylene" in the busi.ness 

··of polypropylene. 

5 Examples of the above-mentioned a-ol.efin are 1-butene. 
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2-methyl-l-propene, 2-methyl-1-butene, 3-methyl-1-butene, 

1-hexene, 2-ethyl-1-butene, 2, 3-dimethyl-1-butene, 

2-methyl-1-pentene, 3-methyl-1-penten~. 4-methyl-1:-pentene, 

--·· · --~~- 3 ;-3~:-·airiietb:YJ;~J~li\J-fen~:., ·· •-·· ········· "·~·.:hept~ii~-~--·· ··· ..... · ·•metliir:~·=iie~eii~:····--·-·········· 

5 dimethyl-1-pentene, ethyl-1-pentene, trimethyl-1-butene, 

methylethyl-1-butene, 1-octene, 

ethyl.;..1-hexene, dimethyl-1-hexene, 

methyl-1-pentene, 

propyl-1-heptene, 

methylethyl-1-heptene, trimethyl-1-pentene, propyl-1-pentene; 

diethyl-1-butene, 1-nonene, 1-decene, 1-undecene and 

0 1-dodecene. 

The "unsautrated carboxylic acid or a derivative thereof" 

(component (B)) used in the present invention means the following 

compound ( 1) or compound ( 2) or a combination t~ereof. · 

(1) A compound having both (i) at least one unsaturated 

5 group and (ii) at least one carboxyl group or a group derived 

therefrom in the molecule. 

( 2) A compound capable of changing to a compound having 

both (i) at least one unsaturated group and (ii) at least on:e_ 

carboxyl group or a group derived therefrom in the molecule during 

l the kneading step through a reaction such as dehydration. 

In the present invention, the component (B) reacts with. 

the polypropylene resin (component (A)) in the kneading step 

to produce the acid modified polypropylene resin. In the present 

invention, such a reaction is ref erred to as a "graft react:i.on n • 

> Examples of the above-mentioned unsaturated group are a 



carbon-carbon double bond and a carbon-carbon triple bond. 

Examples of the above-mentioned group_ derived from the 

carboxyl ·group are a functional group such as salts, esters, 

.. 

5 oxazolines and ni triles, which are formed by subs ti tu ting the 

hydrogen atom or hydroxyl group of the carboxyl group; an epoxy 

group: an amino group: a hydroxyl group; and an isocyanate group. 

Examples of the component CB) are unsaturated carboxylic 

acids; unsaturated carboxylic ac.1.d derivatives, unsaturated 

0 epoxy compounds, unsaturated alcohols, unsaturated amines and 

unsaturated .1.socyanates. Specific examples of the 

above,;.mentioned compound (1) are male.1.c acid, fumaric acid, 

.1 taconic acid, acrylic acid, methacrylic acid, maleic anhydride, . . 

itaconic anhydride, methyl acrylate, ethyl acrylate, butyl 

5 acrylate, glycidyl acrylate, methyl methacrylate, ethyl 

methacrylate, butyl methacrylate, glycidyl methacrylate, 

monoethyl maleate, diethyl maleate, monomethyl fumarate, 

dimethyl fumarate, acrylamide, methacrylamide, maleic 

monoamide, maleic diamide, fumaric monoamide, maleimide, 

) N-butylmaleimide and sodium metharylate. Specific examples of 

the above-mentioned compound ( 2) are ci trio acid and malic acid. 

Pref erred compounds are glycidyl acrylate, glycidyl 

methacrylate and maleic anhydride. These compounds may be used 

in a mixture thereof. 

The· component ( B) is used in an amount of from O .1 to 20 
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parts by weight, and preferably from o. 5 to 10 parts by weight, 

based on 100 parts by wei.ght of the polypropylene resin (A). 

When the amount is less than O .1 part by weight~ the amount of 

·--· ·····: tne_··9rfifted'"C()mporien~: (B)·····c;1f·the.j;i~iypropyie~e-:re·s1n)na:fb~ T(?!t·~-··:~:~:- ···· 

5 When the amount exceeds 20 parts by weight, a large amount of 

the unreacted component ( B) remains in the acid modified 

polypropylene resin obtained, and as a result, the acid modified · 

polypropylene resi.n may be i.nsuff icient i.n its properties such 

as adhesive property. 

0 The component (C) used in the present invention is an 

organic peroxide having a decomposition temperature of from 50 

to 120°C, and preferably from 70 to llO°C, at which temperature 

a half-li.fe thereof is 1 mi.nute. When an organic peroxide having 

a decomposition temperature of lower than so°C is used, the graft 

5 reaction of the component (B) hardly proceeds. When an organic 

peroxide having a decomposition temperature of higher than 120°C 

is used, decomposition of the polypropylene resin is easily 

accelerated. 

As the component·(c), preferred are those which can 

) decompose to generate a radical, and then can draw a proton from 

. the polypropylene resin. Examples of the component ( C) are diacyl 

peroxide compounds, percarbonate compounds having the following 

structure (1) in i.ts molecule, and alkyl perester compounds 

having the following structure (2) in its molecule. 
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-(}-c-o-o-c-o-
11 11 (I ) 
0 0 

Specific examp1es of the above-mentioned percarbonate 

·compounds are di-3-methoxybuty1 peroxydicarbonate, 

5 di-2-ethy1hexy1 peroxydicarbonate, bis(4-t-buty1cyc1ohexy1) 

peroxydicarbonate ,_ diisopropy1 peroxycarbonate, t-buty1 

peroxyisopropy1carbonate and dimyristy1 pe~oxycarbonate . 

. Specific examp1es of the above-menti.oned a1ky1 perester 

compounds are l,l,3,3-tetramethy1buty1 neodecanoate, a-cumy1 

) peroxyneodecanoate and t-buty1 peroxyneodecanoate. Of these, 

preferred are percarbonate compounds, whi.ch can draw a proton 

from the po1ypropy1ene resin. 

_The component (C) is b1ended in an amount of from 0.01 

to 20 parts by weight, and preferab1y from O. 02 to 10 parts by 

weight, based on 100 parts by weight of the component (A). When 

the amount is 1ess than 0. 01 part by weight, the graft reaction 

of the component ( B) hard1y proceeds. When the amount exceeds 

20 parts by wei.ght, decomposition of the polypropylene resin 

is easi1y accelerated. 

The component (D) used in the present inventi.on is an 

organic peroxide having a decomposition temperature of from 150 

to 2oo'C, and preferably from 160 to 2oo'C, at which temperature 
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a half-life thereof is 1 minute. When an organic peroxide having 

a decomposition temperature of lower than 150t is used, the 

graft reaction of the component (B) hardly proceeds. When an 

--_···-·- · ·c;.rgaii~c: ·t>erox14e:11av1n:9··.a.·Cificoiri:Po"S":tt~on··-fem:P-Eirafure · ·<:i'£···h:Iijfier--·-··:--·· · · 

5 than 2oot is used, decomposition of the .polypropylene resin 

is easily accelerated. 

Specific examples of the component 

1,1-bis(t-butylperoxy)cyclohexane, 

2,2-bis(4,4-di-t-butylperoxycyclohexyl)propane, 

(D) are 

0 ·l,1-bis(t-butylperoxy)cyclododecane, .t-hexylperoxyisopropyl 

monocarbonate, t-butylperoxy-:-3,5,5-trimethyl hexanoate, 

t-butyl 

2,5-dimethyl-2,5-di(benzoylperoxy)hexane, 

peroxylaurate, 

t-~utyl 

peroxyacetate, 

5 peroxybenzoate, 

2, 2-bis.( t-butylperoxy) butene, t-butyl 

n-butyl-4,4-bis(t-peroxy) valerate, 

di-t-butyl peroxyisophthalate, dicumyl peroxide, 

a,a'-bis(t-butylperoxy-ni-isopropyl)benzene, 

2,5-dimethyl-2,5-di(t-butylperoxy)hexane, 

1,3-bis(t-butylperoxydiisopropyl)benzene, t-butylcumyl 

0 . peroxide, di-t-butyl peroxide, p-methane hydroperoxide and 

2,5-dimethyl-2,5-di(t-butylperoxy)hexyne-3. 

·The component (D) is blended in an amount of from 0.01 

to 20 parts by weight, and preferably from O. 03 to 1. O part by 

weight, based on 100 parts by weight of the component (A) . When 

5 the amount is less than 0.01 part by weight, the.graft reaction 
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of the component (B) hardly proceeds. When the amount exceeds 

20 parts by weight. decomposition of the polypropylene resin 

is easily accelerated. 

·· -~··:-.·--····:·: ·-···-~~-· 1£···C1e"sI~ed::~ .··:r~spe.ctf.v~···· C,omp()iien_;fs ··-iisecr···1Ii~tiie-··J;>rt;.seiit- ---·· -· 

5 invention may be used in combination with additives such as an 

electron donor compound such as styrene and divinylbenzene. and 

a conventional additive for a polypropylene resin such as an 

'antioxidant. a heat resistant stabilizer and a neutralizing 

.0 

agent. 

A method of kneading.respective components used in the 

present i.nventi.on i.s not limi.ted, and may be a l[lethod. known ·in· 

the art .. A pref er able method comprises the steps of ( 1) mixing 

respect! ve components in a mixing machine such as Henschel mixer. 

a ribbon blender and a blender to obtain a mixture. _and ( 2) kneading 

5 the mixture in a kneadi.ng machine such as a Banbury mixer. 

a plastomil, a Brabender plastograph. a single screw extruder 

anda twin screw extruder. Of these. from a viewpoint of continuous 

producti.on to obtain a high productivity. particularly pref erred 

are methods using a single or twin ·screw extruder. How to feed 

0 respective components to the mixing machine or the kneading 

machine is not li.mited. In feeding. the components may be fed 

at one time. or divi.ded into some portions. each of which is 

fed one by one. 

A kneading temperature, for example. a cylinder 

5 temperature of an extruder, is from 50 to 300CC. and preferably 
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from 100 to 2sot. When the kneading temperature is lower than 

sot. an amount of a grafted unsaturated carboxylic acid or a 

grafted derivative may not increase. When it is higher than 300'C. 

-_:tne .. res·1n-ma:Y--a.e.-c::omP."<>·s:e·:-··A-kneaaiii!fP-Eirioa.~-c,~·-t_im:a··1s--·-£rt)m····tr:r·--·-····:· 
. -

5 to 30 minutes, and particularly preferably from O. 5 to 5 minutes. 

When the kneading period of time is shorter than 0.1 minute, 

an amount of grafted unsaturated carboxylic acid or a grafted 

derivative may be decrease. When the kneading period of time 

is longer than 5 minutes, the resin may decompose. 

0 

Example 

The present invention is explained with reference to the 

following Examples, which do not limit the scope of the present 

invention. 

Example 1 

To 100 parts by weight of a powder form ethylene/propylene 

random copolymer having an intrinsic viscosity [ 77] of 3.0 dl/g 

and a propylene unit content of 99.8% by weight, 1.0 part by 

) weight of maleic ·anhydride. 1. O part by weight of styrene, O. 05 

part by weight of dicetyl peroxydicarbonate, O. 05 part by weight 

of · calcium stearate and o. 3 part by weight of 

tetraxis[metbylene-3-(3,5-di-t-butyl-4-hydroxyphenyl)propio 

nate]methane (an antioxidantrwere added. The mixture obtained 

> was pre-mixed thoroughly. and was kneaded using a twin screw 
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extruder (L/D = 25, a cylinder diameter = 20 mm), Type 2025-S, 

manufactured by Toyo Seiki Co., Ltd. under conditions of a 

. cylinder temperature of 2oot and a s~rew rotating speed of 70 

· -· · -·:rpfit_:-·-tl:l:erebf. obtafiiin9··.··an· ·ac~4·· fuoC:I:fIEid. i>oiypropyiena··.·:r:~siii-:-·· ~ ··· ··:····· 

5 The results are as shown in Table 1. 

Example 2 

Exampl.e 1 was repeated to obtain an aci.d modified 

polypropylene resin, except that the amount of maleic anhydride 

0 was changed to 2. o parts by weight and no styrene was used. The 

results are as shown i.n Table 1. 

Comparative Example 1 

Exampl.e 1 was repeated except that rio organic peroxide 

5 was used. The results are as shown in Table 1 . 

Comparative Example 2 . 

Exampl.e 1 was repeated except that the organic peroxide 

was changed to 1,3-bis(t-butylperoxyis~propyl)benzene. The 

) resul.ts are as shown in Table 1. 

Comparative Example 3 

Example 2 was repeated except that the organic peroxide 

was changed to 1, 3-bi.s ( t-butyl.peroxyisopropyl) benzene. An MFR 

> (Melt Flow Rate)of the reaction product increased remarkably 
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to fail to draw a strand steadily, and as a result, an amount 

of the grafted maleic acid could not be measured. The results 

are as shown in Table 1. 

····.··-········ ·-···-···-··-·· " __ ........ , ........... , .. , .. ...-.., ~·· ········-······· ............. -·-···--~~ ·-··---·· 

5 Example 3 

. To 100 . parts by wei.ght of an ethylene/propylene 

heterophasic copolymer havi.ng an i.ntrinsic viscosi.ty [ nJ of 

2. 8 dl/ g, an ethylene/propylene random copolymer porti.on content 

of 21% by weight and a propylene homopolymer porti.on content 

0 of· 79% by weight. 2. O parts by weight of maleic anhydride, O. 50 

part by weight of di-cetyl peroxydicarbonate, O .15 part by weight 

of 1,3-bi.s(t-butylperoxydi.isopropyl)benzene, 0.05 part of 

calcium stearate and O. 3 part by weight of 

tetraxis[methylene-3-(3,5-di.-t-butyl-4-hydroxyphenyl)propio 

5 nate.]methane (an antioxi.dant) were added. The mixture obtained 

·was pre-mixed thoroughly, and was kneaded using a twi.n screw 

extrude~ (L/D = 41, a cylinder diameter= 53 mm). Type TEM-50A, 

manufactured by Toshiba Machine Co .• Ltd. under condi.tions of 

a cylinder temperature o·f 2oot and a screw rotating speed of 

J 240 rpm, thereby obtai.ning an acidmodi.fi.ed polypropylene resin. 

The results are as shown in Table 2. 

Comparati.ve Example 4 

Example 3 was repeated except that no di-cetyl 

5 peroxydi.carbonate was used. The results are as shown i.n Table 
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2. 

Table 1 

1 2 1 2 3· 

Components 

(A) Polypropylene resin 100 100 100 100 100 

(B)Maleic anhydride 1.0 2.0 1.0 1.0 2.0 

(C)Organic peroxide 

C-l(Note 1) 0.05 0.50 - - -
C-2(Note 2) - - - 0.05 0.50 

Styrene 1.0 - 1.0 1.0 -
Evaluation 

MFR(g/10 min.)(Note 3) 0.5 0.2 0.6 3.4 -
Amount of grafted maleic 

anhydride(wtt)(Note 4) 0.24 0.24 - 0.18 -
Note 1: Di-cetyl peroxydicarbonate (a temperature at which its 

5 half-life is 1 minute = ggt:;). 

Note 2 : 1 , 3-Bis ( t-bu tylperoxyisop~opy1) benzene (a temperature 

at which its half-1ife is 1 minute = 183°C). 

Note 3: MFR was measured at a temperature of 230°C under a load 

of 21.2 N according to JIS K7210. 

) Note 4: The amount of grafted maleic anhydride was measured 

according to a method comprising the steps of: 

( 1) dissolving 1 gram of a sample resin in 100 ml of xylene 

to obtain a solution, 

(2) dropping the solution into 1000 m1 of methano1 under 

stirring to re-precipitate the resin, 
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(3) separating the resin re-precipitated by filtration. 

(4) drying the resin separated in vacuo at eo°C for 8 

hours. 

a thickness of 100 um. 
( 6) measuring an infrared absorption spectrum of the f i·lm. 

and 

( 7) determining an amount of grafted maleic acid ( t by 

weight; a total amount of the resin is assigned to be 

100% by weight) from the absorption near 1780 cm .. 1 • 

Table 2 

Example 3 Comparative Example 4 

Components 

(A)Polypropylene resin 

(B)Maleic anhydride 

(C)Organic peroxide 

C-l(Note 1) 

(D)Organic peroxide 

D-l(Note 5) 

Evaluation 

Production stability(Note 6) 

Amount of grafted maleic 

anhydride(wtt)(Note 4) 

Note 1: The same as in Table 1. 

Note 4: The same as in Table 1. 

100 

2.0 

0.50 

0.15 

0 

0.44 

100 

2.0 

0.15 

x 

0.29 

Note 5: l, 3-Bis ( t-butylperoxyisopropyl) benzene (a temperature 
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at which its half-life is 1 minute = 183CC). 

Note 6: Production stability is marked with 110" when the strand 

of the acid, modified polypropylene resin could be drawn 
. . 

· ·· ~-· ·········· ·: :s·tead11:t ·from:· the· t'wirf's-crew· e·xtr\fde:r;··a.na··marke·d--wi·th" ·---- ·.· 
•••o o•M • ',,• ,• ' 

6 11 X;,·· wh.en it was n.ot so.·. 
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Claims 

1. A process for producing an ac-id modified polypropylene 

·-
.5 { l) 100 parts by weight of a polypropylene resin (A), 

( 2) O .1 to 20 parts by weight of an unsaturated carboxyl.ic 

·acid or a derivative thereof (B), and 

(3) 0.01 to 20 parts by weight of an organic peroxide (C) 

having a decomposition temperature of from 50 to 120t, at which 

.0 a half-life 9f the organic peroxide is 1 minute. 

2. The process for producing an acid modified polypropylene 

resin according to Claim 1, wherein the organic peroxide (C) 

contains a compound having the fol.lowing structure (1) in its 

.5 molecule. 

-o-c-o-o- c-o-
11 II . ( l ) 
0 0 

3. The process for producing an acid modified polypropylene 

0 resin according to Claim 1, wherein the kneading is carried out 

with an extruder. 

4. A process for producing an acid modified polypropylene 

resin, which comprises the step of kneading: 
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(1) 100 parts by weight of a pol.ypropyl.ene resin (A), 

(2) O .1 to 20 parts by weight of an unsaturated carboxyl.ic 

acid or a derivative thereof (B), 

. . . .. . . 

5 having a decomposition temperature of from so to 12ot, at which 

0 

5 

a hal.f-life of the organic peroxide is 1 minute, and 

(4) 0.01 to 20 parts by weight of an organic peroxide (D) 

having a decomposition temperature of from 150 to 200~, at which 

a half-life of the organic peroxide is 1 minute. 

5. The process for producing an acid modified polypropylene 

resin according to Claim 4, wherein the organic peroxide ( C) · 

contains a compound having the following structure (1) in its 

molecule. 
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6. The process for producing an acid modified polypropylene 

resin according to Claim 4, wherein the kneading is carried out 

0 with an extruder. 


