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'PROCESS FOR PRODUCING ACID MODIFIED POLYPROPYLENE RESIN |

Field°f thefnvent 1°n
."'I'he”pre“sent 'invention.relates to a process for 'producing_ |
an acidlmodif_ied po'ly'propylene resin_. More sp.ecificall_y, the
' .;-present invention_r_elates to (i) a process for producin'g anacid
'"__.modified.'polypropy_lene're_sin. according to which 'process _(a)

' lowering of a molecular weight of a polypropylene resin ‘during

' _a production procedure can be diminished thereby obtaining an

- acidmodif ied polypropylene resin having ahigh molecular weight

: (b) an amount of agrafted u_nsatura_ted,c_arboxylic acidora grafted |
_'derivative thereof in the. obtained acid modified polypro’pylene |
'resin can be increased and moreover (c) the productivity of
‘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 resin can be.increased
and moreover (b) the productivity of the obtained acid modified |

' polypropylene resin can be increased.

Background of the Inventio.n
In order to make use of characteristic features of a

polypropylene resin, said resin is blended or alloyed with a



.different kind of a polymer, or is combined with an inorganicg.
1material to obtain a composite material or is laminated w1th
& metal. |

"~ HoweVer, the polypropylens Fesin has probiens that (1)
its'adhesiye property.toJan inorganic material or a metal is’
hnot satisfactory. and (ii) its compatibility'with.a.different_
kind of a polar group carrying polymer such asa polyester resin, - |
a polyamide resin, a polyphenylene sulfide resin and aj
_polyphenylene oxide resin is low, and therefore (a) a polymer_
'alloy obtained is insufficient in its impact resistance and
mechanical strength and moreover (b) a surface of an article
molded from the alloy is peeled easily.

In order to solve such problems amodified polypropylene '

resin has been used. As a process for produCing such a modified
polyprOpylene-resin, there is'known a process comprising the_
- stepsof (1) melt-kneading a polypropylene resin, anunsaturated
'carboxylic acid or a derivative_ thereof and an organic pero:tide |
in an extruder, _and (2) grafting the unsaturated'carboxylic acid |
or the.derivative thereof to the polypropylene resin.

However,ithe 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 un'saturated
carboxylic acid or a grafted. derivative, a molecular weight of '
the polypropylene resin is remarkably lowered during the

melt-kneading, and thereby a molecular weight of the grafted



' .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) -

A process” comprising “the step of “melt- kneading “the

| above-mentioned components in the presence of styrene ("Design
of _'Practical Po’lymer Alloy“ by:'_Fum_io Ide, page 5_1. ed_ited by -'
KoGYo: CHOSAKAI PUBLlSI—lING co. L'l'D. '(.1996'))',' and (2) a proeess .
comprising the step of melt-kneading the above-mentioned
components in the presence of div:.nylbenzene (JP ~A 7- 173229)

' However, such processes have..a -problem that 1owering of_ the

molecular weight cannot be su’fficiently diminished.

Summary of the Invention

- An object- of the"present invention is to provide a process

for producing an acid modified polypropylene resin, accbrding a

to which .process (a) lo_wering of a molecul_ar' Weight of a
-polypropyl_ene resin during a production procedure can . be
diminished, thereby obtaining an acid modified polypropylene
resin 'having a high molec\‘ilar weight, (b) an ainonnt of a grafted
unsaturated carboxylic acid or a grafted derivative thereof in
theresultingacid modified polypropylene res incanbe increased,
and moreover (c) the .productivity_ of the resulting acidmodified
- polypropylene resin can be increased.
Another object of the present. invention is to provide a

process for producing an acid modified polypropylene resin,



according to wh.ich process _'('a) an amount of agrafted unsaturat'ed_' : '

‘carboxylic acidora grafted derivative thereof in the resulting

o acid modif ied po'l'ypropylene resin' can be increased, and more0ver _

( B) "the productivity of the resulting acid; modif ied polypropylene"_'_'_f

._resin can be increased._

: ':_l_‘he present. inventors hav_e undertaken extensive studies -
ona process for producing en acidmodified poljpropylene resin.

As a result, it has been found that the above-mentioned objects'_

' -c:an" be accomplished by 'uSing a'_.specific ,organic_ perox-ide, or
"using a combination of_' t'wo'ki_'nds of a speci'fic organic peroxide,

and thereby, the present invention has been obtained.

The present invention provides a process for producing .

an acid modified poiyp’ropylene resin, which comprises the step

' of kneading: |

(1) 100 parts '_oy' weight of a polypropylene resin (A),

(2) 0.1 to 20 pa.rts' by weight of an unsaturated carboxylic

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 120°C, at which -

- a half 1ife of the organic peroxide is 1 minute. |
According to this process,_ (a) lowering of a molecular

weight of the pPolypropylene resin during a production procedure

can be diminished, thereby obtaining an acid modified

polypropylene resin having ahighmolecularweight, (b) an amount

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 productiv:Lty of the resulting

acid modified polypropylene res:.n can be increased...

The present invent ion also provides a proces sfor prodﬁéiﬁ'g’.
an acid modified polypropylene resin which comprises the step

. of kneading- '

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

(2) 0. 1to 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 120C, at which _
a half 1ife 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°C, at which

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

- According to this process. (a) an amount of a grafted

: unsaturated carboxyl:l.c acid or a grafted derivative thereof in

the resulting acid modified polypropylene resin can be increas ed

.and moreover (b) the productiv:.ty of the resultingacid modified .

polypropylene .resin can he increased.

.Detailed Description of the Invention

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

present 1nvention means a propylene homopolymer- a random

copolymer of propylene and ethylene, which copolymer has 50 to



. 99,9% by weight of a polymerized propylene unit (said unit is |
| hereinafter referred to as "propylene unit " ), a random copolymer

of _propylene and an ¢ -olefin haying 4 to 12 .carbon atoms, which

" Gopolyier has 50 te 99.9% by weight of a propylene uait; a

heterophasic copolymer 'o_f_ _propylene'_ ‘and ethylene, wnich
: ,'copolymer nas 5.0. t0 99.9% by weight of 'a prop'ylen.e unit; a block' '
copolymer comprising a segment of a propylene homopolymer and
another segment of a propylene /ethylene random copolymer wh:Lch
block copolymer has 50 to 9.9.9%_ -_by weight of a propylene unit:
| or a mixture of two or more polymers ment'io;ned _a'oove. of these; :
pre"f'_erred are the propylene homopolymer and the heterophasic
copolymer .of.propylene and .ethylene. | o

.' 'fhe aboye-mentioned "‘heterophas ic copolymer of propylene
and ethylene means a copolymer obtained by a process compr:l.s:.ng
: the steps of (1) polymerizing propylene to obtain a propylene
homopolymer, and (2) copolymerizing p_ropylene and ethylene in .'
o the presence of the propylene homo’polymer obtained in the above
.step . In the copolymer obtained, ‘there isno su_bstantial chemical
'bond be_tw_een the propylene homopolymer and '.th.e copolymer of
propylene and - ethylene. The copolymer is 'explained in
;‘Polypropylene Handbook”, by- Edward_P. Moore, Jr. . pages 5 and
92, edited by HANSER Co. Incidentally, the copolymer is usually |
'called a "block PP” or a "block polypropylene" in the business
of polypropylene. . | |

Examples of the above-mentioned @-olefin are l-butene,



2-methyl-1-propene, 2-methyl-1l-butene, 3-methyl-1 -'bu_tene .

l-hexene, 2-ethyl- 1--b.u_tene . 2,3-dimethyl-1-butene,

2-methyl-l-pentene, 3-methyl-1 -pentene, 4 -methyl-1 r-'pentene ;
©Tay3Tdinethyl-i-butens, " i-heptene,” " methyi-i-hexene,

‘dimethyl-l-pentene, ethyl-l-pentene, trimethyl -;].”-'Ib.ute'ne,

methylethyl- 1 -butene R 1 - octene . - methyl- 1 -pentene '

ethyl 1- hexene, i dimethyl 1 hexene, ' propyl 1 heptene,

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

(&7

diethyl -1-butene . l-nonene, l-decene, l-undecene ~ and

ledodecene;'

The- unsautrated carboxylic acid ora derivative thereof -

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

.compound_ (1_) _or compound (2) or a combination thereof.-

(1) a compound having both (1) at least one unsaturated .'

'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 1east one unsaturated group and (ii) at least one

'-carboxyl group or agroup derived therefrom inthe molecule during

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 modifiedlpolypropylene resin. In the present

~ invention, such a reaction is referred to as a "graft reaction”

- Examples of the above-mentioned unsaturated group are a
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dimethyl fumarate, acrylamide, methacrylamide,_ maleic

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,

EC1dERLA8E; dC1d ankydriass, 1nides, acidazides, acidhaiides,

'oxa'zo_li“nes'_ and nitrile's' Which are 'f_ormed'by'substituting”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 (B) are unsaturated carboxylic -

acids unsaturated carboxylic ac:l.d derivatives, unsaturated

" epoxy compounds unsaturated alcohols unsaturated amines and

unsaturated isocyanates . Specific examples - of the

above-mentioned compound (1) are male:l.c acid, fumaric acid _

itaconic acid, acrylicacid, methacrylic acid, maleic anhydride, .

1t_acon1c_ -anhydr:l.de, methyl acrylate, ethyl acrylate, butyl

acry’late, glycidyl acrylate, methyl methacrylate, ethyl

-met'ha_crylate. butyl methacrylate, glycidyl methacrylate.

monoethyl maleate, diethyl maleate, monomethyl fumarate.

monoamide, maleic .diamide, 'f.uma'r:l.c monoamide, maleimide,

N-butylmaleimide and sodium metharylate. S_pecific examples of -

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

Preferred 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 0.1 to 20



palrts' by weight, and preferably from 0.5 to 10 parts by weight,
'_ based on 100 perts by weight of the pol_ypropyle_ne resin (A) .

When the amount is less than 0.1 part by weight, the amount of

“""¥heé grafted component (B) on thé polypropylens résinmaybe Low.

' 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"ao:l.d modified 3
_polypropylene resin ntay'be insufficient in its prop_e'rt'ies such
as adhesive property_... | . |
The .component (C) used in lthe present' invention is an
organic peroxide heving a decomposition temperature of f_rom 50 |
to 126°C . and'prefera‘oly from 70 to -110°C., at.which temperature '
a nalf -life thereof is 1'minute . When an organic peroxide 'having .'
a decomposition temperature of lower than 50C isused, the graft
reaction of the component (B) nard-ly proceeds. When'an. o'rganic'l
peroxide having a de_composition temperatnre of higher_ _than 120C
: , 'is used, decomposifion of the. poiypropylene_' resin is ea_siiy
| aocelerated.' | | o
. As _tne cOmponent “(C)., preferred ere' those wnich can
decompose'to generate a.-radical,. and then can draﬁ a proton f_rotn
. the polypropylene resin. Exlamples_ of the componenf (C) are diecfl
peroxide compounds, percarbonate compounds having the follow:i_.ng
structure (i) in its molecule, and aikyl perester oompounde

having the following structure (2) in its molecule.
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—0-C—0~0—C~0— .
] P )

0 0
—C—0—0—C—
Q. e

Specific examples_ of the above-mentioned percarbonate

- compounds are  di- 3-methoxybutyl peroxydicarbonate,
di-2- ethylhexyl peroxydicarbonate, bis(4-t- butylcyclohexyl)
- peroxydicarbonate,_ - diisopropyl peroxycarbonate, t-butyl

- peroxyisopropylcarbonate and dimyristyl peroxycarbonate.

compounds are 1,1,3, 34-te1_:_ramethylbu_tyl neodecanoate, @ -cuinyl_

| peroxyneodecanoate and t-butyl peroxyneodecanoate Of these,
' preferred are percarbonate compounds which can draw a proton

: from the polypropylene resin.

- Specific 'examples of the above-mentioned alkyl perester '

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

' _ to 20 parts by weight, and preferably from 0.02 to 10 parts by

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

the amount is less than 0.01 part by weight, the graft reaction

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

20 parts by weight, decomposition of the 'poly_propylene resin

~ 1s easily accelerated.

The con'lponent'(D) 'used in the present invention is an

to 200°C and preferably from 160 to 200, at which temperature

- organic peroxide hav1ng a decompos:Ltion temperature of from 150 _
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a nalf -life thereof is 1 minute. When an_-_organic peroxide having
a decomposition temperature of lower than 150131is used, the

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

organic 'p’é'i:"iiiiidé""ﬁaiiiﬁé""'Ei""decoiﬁpo's'i't".{B'n""'f emperature’ ofhigﬁer '

- than 200*3 is used decomposition of the polypropylene re51n'
is ea51ly accelerated

Specific examples of_ ‘the component' .(D’ p are
- 1,1-bis(t- butylperoxy)cyclohexane, | . |
2,2- bis(4 4-di-t- butylperoxycyclohexyl)propane,
n1,13bis(t-butylperoxy)cyclododecane,,t-hexylperoxyisopropyl_'

B nlonoc_a'rbonate,  t-butylperoxy-3,5,5-trimethyl hexanoate,

t-butyl _ | R o .. o , peroxylaurate,
2, 5-dinle1_:hyl-2 . .5-di ( benzojlp.eroxy)hexa_ne o t-butyl
peroxyacetate, = 2, 2-bis_(t;butylperoky)butene, o t-butyl
peroxybenzoate, _ n-butyl-4,4-b'is(t"-peroxy) o valerate,
di-t-butyl _peroi:jisophthalate, - .d.icumyl pero:;ide.

a .a'-bis(t -.butylperoxy.-m'- isopropyl ) benz ene,
2,5-dimethyl-2,5- -di(t- butylperoxy)hexane. _ ‘
-1, 3 -bis(t- butylperoxydiisopropyl)benzene, ' t-_butylcnmyl
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 0 03 to 1.0 part 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
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of the coxn"ponent' (B) hardly proceeds. When the amount exceeds '
20 parts by weight, ' decomposition of the polypropylene resin

is easily accelerated.

- 1f @8sired, Tespective components used in the present
_- 'in_"\'rent_ion:_ .'r'na_y. b'e' used ixi"combinei:'io'n wifh edditiires euch'_'as' a..n.
eJ_.eéfron dono;:"c_ompound such as s_tyfene and divinylbenzene, and
e conventional addii:ive for a ﬁolypropylene resin such as an
-antioxidant, a heat resistant stabilizer and a'neuti‘alizing
- agent. |
A-method of kneading respective cemponents' used in tﬁe

pre'sent _i’nvention is not limited, and may be a me.thod. knpr in
'1I:he art. A preferaﬁle mei:hod comprises the steps of (1) mixing
respective components inamixing machine such as Henschel mixer .
aribbon blend'er:aﬁd'a.blender toobtainamixture, and ( 2) kneading
the mixture in a kneading machine such as a Banbury mixer,
a plastomil, a Brabender plasfograph, a single screw extruder
anda twin ..screw extruder. Of these, fromaviewpoint of continuous
predﬁction to obtain ahighproductivity, particularlypreferred -
"_are nieth_ods using a single or twin scérew extruder..“ How to feed '
respective _ciim_ponents' to the mixing machine or the kneadihg -
machin_e is not 1i_mited._ In feeding, the components may be fed
at one time, or divided into some portions, each of whi_chl is
fed o'ne by one.

A kneeding temperature, for 'example, a cylinder

temperature of an extruder, is from 50 to 300C, and preferably_



13

£rom 100 to 250C. When the kneading temperafur_e is lower than
50C, an amount of a grafted unsaturated carboxylic acid or a

grafted derivative maynot increase. When it is higher than 300°C,

" tHe resin may decompose. A Kneadifig pericd of time 1s Erem 071 T

' to 30 minutes, and particularly preferably £rom0.5 to 5 minutes.
Whe_n the kneading pe;‘iéd of tixﬁe :_'.s shbrter than 0.1.. minute,
~an aimount of grafted unséttﬁrated .carboxyli.c acid o'r a graftéd _
derivative may be dec.rease.' 'V.When' 1.::he. kheading period of fime

- is longer than 5 minutes, the resin may décompose. '

Example
The present inv'erition is explairied with reference to the
following Examples, which do not limit the scope of i:he present |

invention.

' Exa_mple 1
'To 100 parts' by weigh.t df a powder form _e_thy'lene /proplyller'ae
_ rani_iom cop.olx'rmer ha\}ing an intrinsic friscosity [7]of 3.0d1/g
and a propylene unit cdn’tent of 99.8% .lby weight,. 1.0 pa_i:'t by
_weight of rﬁaieic anhydride, 1.0 pari: by weight of styrene, 0.05
_' part by weight of dic_etyJ. peroxydicarbonatle , 0.05 part by weight
of calcium' stearate 'arid 0.3 'part by | weight of
tetraxis [.metl_.lylene-3- (3,5-di-t-butyl-4-hydroxyphenyl)propio
nate]methané (an antioxidant.) 'werg added. The mixture.obtalir.le.d

- 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 2D25-S,

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

:cylinder temperature of 200C and a screw rotating speed of 70

The results are as shown in Table 1

Example 2
Example 1 was repeated to obta:l.n an acid modif:l.ed
polypropylene resin, except that the amount of maleic anhydride'

was changed to 2.0 parts by weight and no styrene was used.' The

' results are as shown in Table 1.

Comparative Example 1

Exaniple 1 was repeated except that no organic peroxide

' was used. The results are as Shown in Table 1.

Comparative Example 2
Example 1 was repeated except that the organ:Lc peroxide
was changed to 1,3- bis( t butylperoxy:.sopropyl)benzene. The -

results are as shown in Table 1.

Comparative Example 3

- Example 2 was repeated except that the organic peroxide

was changed to 1, 3-bis(t-butylperoxy:i._sopropyl)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 th_e grafted maleic acid could not be measured. The results o
are as shown in Table 1.
Example 3

.To 100 . parts 'by weight' of an 'ethylene/p'ropylene

'heterophasic copolymer having an intrinsic viscos:.ty [n1] of

2.8d1/ g, an ethylene / propylene random copolymer portion content

of 21% by weight and a propylene homopolymer portion content

"of 79% by weight, 2.0 parts by weight of maleic anhydride, 0.50

part by weight of di-cetyl peroxydicarbonate 0.15 part by weight
of 1,3- b:l.s(t butylperoxydiisopropyl)benzene, 0.05 part of

calcium stearate and 0.3 _ part _by ~ weight  of

_tetraxis[methylene 3 (3 5-di- t butyl -4- hydroxyphenyl)propio
' nate]methane (an antioxidant) were added. The mixture obtained
-was pre—mixed thoroughly, and was kneaded using a twin screw'

' extruder (L/D = 41 a cylinder diameter = 53 mm), Type TEM-50A,

manufactured by Toshiba Machine Co., Ltd. under conditions of

a cylinder temperature of 200C and a screw rotating speed of

240 rpm, thereby obtaining an acidmodified polypropylene resin.

' The results are as shown in Table 2.

Comparative Example 4
 Example 3 was repeated exoept that no di- cetyl

peroxydicarbonate was used The results are as shown in Table
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Table 1

| Example | Comparative Example |
1 |21 | o2 |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 e | o | |
C-1(Note 1) Joos o550 | - | - -
c-2(Note 2) - - | - | o.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 1 |
anhydride(wt%) (Note 4) | 0.24 0.24. - 0.18 -

‘Note 1: Di-cetyl 'pe_roxydicarbonate (a temperature ét which its

half-life is 1 minute = 99TC).
Note 2: 1,3-Bis(t -butylperbxyisopropyl )Jbenzene (a temperatizre

at which its half-life is 1 minute = 183T).

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

of 21.2 N according to JIS K7210.
Note 4: The .amount' of grafted maleic anhydride was meas_ur'ed _.
according to a method compriéing the steps of:
. (1) dissolving 1 gram of a sa_unple resin in 100 ml of xylene
| to obta.in'a solution, |
(2) dropping the solution into 1000 ml of methanol under

stirring to re-precipitate the resin,
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(3) separating the resin're—l.are.'ci_pitated by filtratibn,'
(4) drying the resin éeparated in vacuo at 80°C for 8
.'héurs; | “ | | |
5 o 'a'thiékheés'df ioo1u§h”'"
(6)measuﬁinganiﬁfrargdabsorptiqnspécttumofthefiim,'
| and : | |
'(7).determining an amount of graffedﬁmaiéié.acid (% by

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

'_3 : _100% by weight) from the absorption near 1780 cmdu
Table 2
Example 3 | Comparative Example 4

Components _ _ | _

" (A)Polypropylene resin 100 | 100
(B)Maleic anhydride - 2.0 | 2.0
(C)Organic peroxide . |

C-1(Note 1) . | oe.50 -
(D)Organic peroxide | S | '
D-1(Note 5) o 0.15 | 0.15

Evaluation ' - -
Production stability(Note 6) O X

‘Amount of grafted maleic| | |
anhydride (wt%) (Note 4) .44 0.29

- Note 1: The same as in Table 1. .

) Note 4: The same as in Table 1.

"Note 5: 1, 3-Bi'_s ( t-butylperoxyiso'pi:opyl)benzene (a temperafur_é
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at which its half;life is'l'minuté = 1837).
'Note_ 6: Production stabiiity i.s' marked with "()" when the strand
- of the adid mo_dif.:_i.e__d_.__ polypfopyl']..ene.resil.i could be drawn
- stesaily From the i sCkew extiuder, and mArKed Vith

~ "X" when it was not so.
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'1.. A process for producing an acid modified polypropylene'
""'"__'resin which comprises thé step of kneading: =~
(1) 100 parts by weight of a polypropjlene'resin”('A).
(2) 0.1 to 20 parts by weight of an unsaturated carboxylic
‘ acid or a derivative thereof (B), and | o

- {(3) 0._01 to 20 parts by weight of an organic peroxide (Cj |
having a decoinposition temperature of from 50 lto. 120TC ., at which

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

2. The prccess for producing an acid modified polypropylene
resin according to Claim 1, wherein the organic peroxide (C)

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

molecule.
—0-C=0—0—c—0—
Il | B
o O
3. ‘The process for producing an acid modified pclypropylene’

resin according to Claim 1 , wherein the kneading i1s carried out

with an extruder.

4, A process for producing an acid modified polypropylene

resin, which comprises the step of ‘kneading:




* \\!\\\\E\\\\\&\\\}\\\\\}\\\\}\ .

(1) 100 parts by weight- of a polypropylene r-e'sin (A) ,'. -
- (2) 0.1 _to 20 parts by ueight of an uneaturated carboxylic .
acid or a derivative thereof (B) . | | | .
( 3) 0. .01 to 20 parts by weight of an’ organic peroxide (C)
| _Ihaving a decomposition temperature of from 50 to 120°C at which
- a half-life of the organic peroxide is 1 minute, and
_ (4) 0.01 to 20 parts by weight of an organic perox:.de (D)
- | having a decomposition temperature of from 150 to 200°C 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 hairing the following structure (1) in its

molecule.
—0—C—0—0—C—0— (1)
. Il .
O O
6. . . The proces's for producing anacidmodified pol_ypropylene "

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

with an extruder.



