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P r o d u c t  D e s c r i p t i o n

Imperm® is a family of superior gas barrier resins particularly

useful in extending package shelf life.  Grade 103 is designed

specifically for multilayer PET bottles.  It is fully approved for use

as a non-contact barrier layer in multilayer structures.

The base resin for Imperm is Nylon MXD6, a proven gas barrier

with 25 years of industry acceptance.  Imperm is created by dis-

persing proprietary nanoclays into MXD6 to form a nanocom-

posite with significantly enhanced barrier, while 

processing characteristics remain similar to MXD6 itself.  The

dispersion technology is patented.   

Table 1 lists the basic properties of Imperm 103 and compares

them to MXD6.  Figure 1 presents a TEM photo illustrating the

nanoclay layer distribution in Grade 103.

Figure 1
Nanoclay Dispersion

Item Unit Imperm 103 MXD6
Density      non-crystallized 1.20 1.18

crystallized 1.22 1.21

Glass transition (Tg) ° C 85 85

Melting point ° C 237 237

Semi-crystallization time Sec 50 100

Haze 1) % 1.5 1.4

Tensile strength 1) MPa 83 85

Tensile elongation 1) % 2.9 3.3

Tensile modulus 1) GPa 3.5 3.1

Table 1

Basic properties

1) Non-oriented film of 50 micron thickness
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G a s  B a r r i e r  P r o p e r t i e s

Item Unit Imperm 103 MXD6

OTR  (23°C, 60%rh) cc.mm/m2.day.atm 0.02 0.09

CO2TR (23°C, 60%rh) cc.mm/m2.day.atm 0.15 0.30

WVTR (40°C, 90%rh) g.mm/m2.day 0.58 1.36

Table 2

Gas barrier properties of non-oriented films
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Figure 2
Oxygen barrier versus relative humidity 

Non-oriented films  @ 23˚C

Nanoclays exist as discrete planar sheets with aspect ratios

exceeding 250.  The uniform dispersion of these sheets in

Imperm enhances barrier by creating a tortuous path for gas

molecule permeation.  Barrier improvement is universal for all

permeating gases.  The improvement is seen across a broad

range of relative humidities.  The shape of Imperm’s 

permeation curve is relatively flat, indicating low sensitivity to

moisture. Remarkable barrier is seen at humidities 

exceeding 80%.
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P E T  M u l t i l a y e r  B o t t l e s

Item Unit PET monolayer MXD61) Imperm1)

multilayer multilayer

Haze % 0.4 1.2 4.0

b value 0.56 0.74 1.78

OTR2) cc/bottle day 0.21atm 0.025 0.013 0.004

CO2 shelf life (10% loss)2 weeks 7 14 23

Table 3

Bottle properties

Imperm 103 delivers superior gas barrier properties in PET multilayer bottles. Container shelf life can be estimated from 

bottle structure and basic barrier properties (Fig. 3 and 4).
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1)  0.5L, 28g 3-layer bottle, barrier 5wt%, average wall thickness 400 microns
2)  23°C, inside 100%RH, outside 50% RH
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Figure 4
Oxygen ingress

Bottle size 0.5L, 28g, barrier 5wt%, average wall thickness 400 microns
Storage condition: 20°C, inside 100%RH, outside 50%RH

Figure 3
CO2 shelf life

Bottle size 0.5L, 28g, barrier 5wt%, average
wall thickness 400 microns
Storage condition: 20°C, inside 100%RH, out-
side 50%RH
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P r o c e s s i n g

Imperm 103 can be processed under conditions similar to

standard MXD6. The processing window ranges from 

250-290°C, a good fit for PET.  The same holds true for melt

rheology.    
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Figure 5

Processing temperatures of various resins
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Melt rheology

    



P r o c e s s i n g

Table 4 provides an example of processing conditions for PET/Imperm preforms.

Preform stretch conditions are the same as PET monolayer and PET/MXD6 multilayer preforms. A suitable preheating 

temperature is around 100°C.
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Table 4

Processing conditions for preform co-injection
Material Grade Preset Temperature (°C) Cooling Cooling

cylinder 1 cylinder 2 cylinder 3 nozzle time (sec) temp. (°C)

PET IV=0.75-0.85 275-280 280-285 280-290 280-290

6-12 5-15

Imperm 103 255-265 260-275 260-275 260-275

Perform weight 24-37g

Moisture accelerates Imperm’s crystallization rate, which can create problems during blow molding. When storing preforms for extended periods, we rec-

ommend damp-proof containers with a desiccant.   

     



H a n d l i n g

Preform Injection Molding

As-shipped moisture is 0.1% so it is not necessary to dry pellets if you are using unopened bags.  Vacuum drying is recom-

mended for bags which have been open for greater than 2 days.  In this instance the pellets should be dried at 150°C, below

2 mmHg for 6-8 hours.  Nitrogen purging is also recommended.  If a hopper drier is used, the drying temperature should be

reduced to 90°C for 10 hours to prevent yellowing. 

A typical transfer system, employing a hopper drier, is shown below.  The hopper drier should be maintained around 80°C

with dry air circulation to prevent moisture absorption.
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Preform Storage

Moisture accelerates Imperm’s crystallization rate, which can create problems during blow molding. When storing preforms

for extended periods, we recommend damp-proof containers with a desiccant.   

AIR DRYER AIR
DEW POINT : -40 oC

STORAGE TANK

INJECTION MACHINE
FOR  IMPERM

PELLETS & AIR INJECTION MACHINE
FOR  PET

HOPPER DRYER : 80 oC

MULTILAYER
PREFORM

HOPPER DRYER

      



C o n t a c t  I n f o r m a t i o n
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All information, recommendations and suggestions appearing in this bulletin concerning the use of our products are
based upon tests and data believ ed to be reliable; ho wever, it is the user's responsibility to determine the suitability for
his own use of the product described herein. Since the actual use by others is beyond our control, no guarantee,
expressed or implied, is made by NANOCOR. as to the e�ects of such use or the results to be obtained, nor does
NANOCOR. assume any liability arising out of use, by others, of the product referred to herein. Nor is the information
herein to be construed as absolutely complete since additional information may be necessary or desirable when partic-
ular or exceptional conditions or circumstances exist or because of applicable laws or government regulations. Nothing
herein contained is to be construed as permission or as a recommendation to infringe any patent.

NANOCOR, INC.      2870 Forbs Avenue, Ho�man Estates,  IL  60192    www.nanocor.com
847.851.1918      847.851.1919      Tie Lan – tie.lan@nanocor.com

NOR TH & SOUTH AMERICA
ASIA

ColorMatrix Corporation
680 North Rocky River Drive
Berea, OH  44017

Website www.colormatrix.com
Telephone 216-622-0100
Fax 216-367-TIGR(8447)
Email info@colormatrix.com

EUROPE
ColorMatrix Europe Ltd
7-15 Unity Grove
Knowsley Business Park
Knowsley
Merseyside 
L34 9GT
UK

Website www.colormatrix.com
Telephone +44-151-548-3100
Fax +44-151-548-3800
Email info@colormatrix.co.uk


