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FUNCI‘IONALIZED MODIFIED HIGH MELT 
FLOW POLYOLEF'INS 

FIELD OF THE INVENTION 

This invention generally relates to polyole?ns. More 
particularly, this invention relates to high melt ?ow 
polyole?ns modi?ed by functionalization, which are 
then blended with unmodi?ed normal melt ?ow poly 
ole?ns to form unique polymers blends. These blends 
have among other advantages, improved dyeability, 
printability, and adhesion to polar materials. 

BACKGROUND OF THE INVENTION 

Polyole?ns including polypropylene and polybutyl 
ene are very well known in the art. Methods of manu 
facturing and/or processing polyole?ns are also known. 
For example, it is known that due to the rheological 
incompatibility between soupy polybutylene and regu 
lar melt ?ow polyole?ns, the high melt ?ow polybutyl 
ene tends to ?ow to the outer layer of the molten poly 
mer pool in the extruder. This phenomenon causes the 
?nished parts to be polybutylene rich on the surface. 
Functionalization of the high melt ?ow polybutylene is 
likewise expected to increase the availability of func 
tional groups on the surface of the ?nished parts. 

Functionalization of polymers is known in the art. 
Functionalization can be accomplished by methods 
inclusive of electron discharge (Corona discharge) or 
?aming (oxidization). In multilayer ?lm or sheet struc 
ture of two incompatible materials, these methods or a 
tie layer adhesive is employed to achieve bonding. An 
undesired drawback of the current practice is that it 
requires additional equipment, resulting in additional 
costs. Thus, a simpler and less expensive method of 
bonding incompatible polymeric materials together or 
to other materials would be bene?cial. 

SUMMARY OF THE INVENTION 

It is an object of this invention to provide polymeric 
compositions having and exhibiting improved bonding 
to other incompatible polymeric materials, particularly 
to polar materials. 

It is a further object of this invention to provide a 
simple and economical method of bonding incompatible 
polymeric materials. 

In accordance with this invention, it is now provided 
a polymer composition comprising functionalized high 
melt ?ow polyole?n and unfunctionalized polyolefm. 
The inventive composition has and exhibits improved 

dyeability and printability, and improved adhesion to 
polar materials. Functionalization is accomplished by 
reacting with a carboxylic acid anhydride, which can be 
exempli?ed by maleic anhydride. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Very broadly speaking, the practice of this invention 
involves blending modi?ed high melt polyolefins with 
unmodi?ed polyole?ns to form a blend having certain 
unique characteristics. The term (un)modi?ed as used 
herein is interchangeable with the term (non)functional 
ized. The materials useful in the practice of this inven 
tion include polyole?ns, and suitable functional groups 
containing compounds. In these modi?ed compounds, 
the polymers are chemically modi?ed through chemical 
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2 
reaction such as copolymerization or grafting through 
an extruder or a reactor. 

All polyole?n polymers which are capable of being 
blended are suitable in the practice of this invention. 
The polymers include polyethylene, polybutene-l 
(polybutylene), polybutene, polyketones, polyisoprene, 
and polymethylpentene and their copolymers. Polypro 
pylene and polybutylene homo- and copolymers are the 
preferred polyolefm polymers. 
The useful polybutene-l homo- or copolymer can be 

isotactic, elastomeric, syndiotactic, or it can have any 
characteristic that is known or expected of polybutene 
1. These polybutene-l polymers have a melt ?ow mea 
sured by ASTM D1238 Condition “L” at 230° C. in the 
range of from about 20 to 1500, with a preferred range 
of from about 50 to 1000, and a particularly preferred 
range of from 100 to 750 g/lO min. These polybutene-l 
polymers including their methods of preparation, and 
their properties are known in the art. An exemplary 
reference containing additional information on polybu 
tylene is US. Pat. No. 4,960,820 which is herein incor 
porated by reference. 
The particularly preferred polybutene-l polymer has 

a melt ?ow of 490 g/l0 min. at 230° C. and a molecular 
weight of 108,000. 
The polypropylene used in the present invention is 

any crystallizable polypropylene. The polypropylene 
can be prepared by homopolymerizing propylene irre 
spective of the method used so long as a crystallizable 
polypropylene is formed. The preferred polypropylenes 
are the substantially isotactic polypropylenes prepared 
by the Ziegler/Natta or Mgclz-supported catalyst poly 
merization process. 
The propylene polymers usable herein can be either 

propylene homopolymers or copolymers. If propylene 
copolymers are used, they can be random or block 
copolymers with the comonomer content preferably 
l-30 mole % of either ethylene, butene, or an alpha 
ole?n having from 5 to 8 carbon atoms. 

Propylene polymers useful in the invention prefera 
bly have a melt ?ow of less than 30.0, more preferably 
from about 1.0 to 10.0 g/l0 min., as measured by ASTM 
D-l238, Condition L at 230° C. A particularly suitable 
polypropylene, has a melt ?ow of 2.8 g/l0 min. and is 
available from Shell Chemical Company, of Houston, 
Tex. as PP5A08. 
The terms suitable functional group(s) containing 

compounds refers to compounds wherein the functional 
group is polar. Such compounds include but are not 
limited to anhydrldes, carboxylates and acrylates. The 
preferred compound is maleic anhydride. 
The functionalized polymer of this invention has 

numerous uses. For example, it is useful in producing 
articles of manufacture such as ?lms, molded parts such 
as cups, trays, and containers, and textiles. The func~ 
tionalized polymer is expected to show improved adhe 
sion, especially to polar substrates, such as EVOH co 
polymers, EVA copolymers, aluminum, polyamides, 
polyesters, polyacrylates and ionomers. 
The invention can be further illustrated by the fol 

lowing prophetical example. 
EXAMPLE 1 

An unmodi?ed polypropylene with melt ?ow of 2.8 
can be dry-blended or melt-compounded with modi?ed 
high melt ?ow (MF =490) polybutylene. The blended 
product can then be made into sheets of 20 mils in thick 
ness either by an extruder coupled with a sheet casting 
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die or a hot platen press. The said sheet can then be 
stretched using a ?lm stretcher such as the one made by 
the T. M. Long Company. The stretching can be done 
simultaneously or sequentially at 4.4 stretch ratio in 
both machine and transverse directions. The drawing 
conditions, for example, can be: 
Drawing Temperature-150° C. 
Drawing Speed—30 mm/sec. 
Preheat Time-3 min. 
Grip Force-125 psi 

The resulting ?lms of about 1 mil in thickness can be 
compared with materials of the 100% unmodi?ed poly 
propylene. The ?lm made of unmodi?ed polypropylene 
plus 5 weight percent high melt modi?ed polybutylene 
can have better dyeability, printability, and adhesion to 
polar materials than the ?lm made of 100% unmodi?ed 
polypropylene. 
While this invention has been described in detail for 

the purpose of illustration, it is not to be construed as 
limited thereby but is intended to cover all changes and 
modi?cations within the spirit and scope thereof. 
That which is claimed is: 
1. A polymer composition having and exhibiting im 

proved bonding and printability comprising functional 
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ized polybutylene having a melt flow of up to 1500 
g/min., and unfunctionalized polypropylene. 

2. A composition as in claim 1 having and exhibiting 
improved adhesion to polar materials. 

3. A polymer composition having and exhibiting im 
proved bonding and printability comprising functional 
ized polyolefms having a melt ?ow of up to 1500 
g/min., and unfunctionalized polyolefms. 

4. A composition as in claim 3 having and exhibiting 
improved adhesion to polar materials. 

5. A composition as in claim 3 wherein said function 
alization is accomplished by means of one or more 
members selected from the group consisting of anhy 
drides, carboxylates and acrylates. 

6. A composition as in claim 5 wherein said group 
member is maleic anhydride. 

7. A composition as in claim 1 wherein said function 
alization is accomplished by means of one or more 
members selected from the group consisting of anhy 
drides, carboxylates and acrylates. 

8. A composition as in claim 7 wherein said group 
member is maleic anhydride. 

9. An article of manufacture made from the composi 
tion of claim 3. 

* * * * * 


