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� Introduction:

Environmental conditions exposure on the high polymers causes 
molecular chain scission at the exposed surface , serious 
reduction in mechanical properties , discoloration and fading ( 1-
4 ) The most responsible weather features for photo degradation 
are light particularly of near ultraviolet wave length ( 5.6 ) , are light particularly of near ultraviolet wave length ( 5.6 ) , 
moisture in the liquid of vapor form , temperature and oxygen ( 
6-8 ) . The rate of photochemical degradation is greatly 
increased with the temperatures and moisture of the sroudings
(9). The polyethylene showed high resistance to chemical, 
moisture and other environ ments (10).

This work studied and discussed the change in the mechanical 
properties and colour of orange high density polyethylene 
polymer in the net form produced by the effect of different 
environmental conditions and

liquids.



� Experimental:

1. Samples: Orange ½ nets- density polyethylene polymer. ( Ten 

Samples)

2. Weathering: A group of samples were directly exposed to 

environmental conditions at an urban site in Egypt for one month.environmental conditions at an urban site in Egypt for one month.

3. Environmental Liquids:

a) Tap Water (30 days).

b) Acid Solution (P.H. 5.5).

c) Another set (kaline solution P.H. 9, same period).

4. Soil Burying:

a) Muel-Soil-Burying: (strips-February 2013-damped mud soil- 40cm)

b) Sand-Soil- Burying: (sand soil- same period- same depth)



5. Heating:

a) Damped- hot surrounding: ( strip samples dipped in Ajar- oven 

40C – 10 hrs- another set- 70 C- same duration.

b) Dry- hot surrounding: ( strip samples left in oven 50 C for 10 

hrs)hrs)

6. Testing:

a) Mechanical Properties: ( air conditioned room 23 C- R.H. 65%-

24hrs- changes in tensile, strength and elongation %-

assessed by tensile tester [ C.R.T])

b) Light Fastness: ( Visual Assessment to all sets)



� Results and Discussion:
1. Weathering:
• Table 1 shows that 

exposing the orange net 
high density polyethylene 
samples directly to 
environmental conditions environmental conditions 
caused a considerable 
change in the mechanical 
properties, where a loss 
in tensile strength of 
about 10% was recorded. 
The extension was 
higher. It reached about 
one and a half times of 
the original length. And 
the light fastness 
decreased to be 4.



2. Environment Liquids:

the environment liquids showed an appreciable decrease in the 

tensile strength when the samples were immersed- for one 

month- in any of the tap water or either the acidic or alkaline 

solution. It can be seen clearly that the aqueous solution solution. It can be seen clearly that the aqueous solution 

produced a considerable increment in the elongation percent of 

about 24% and this may be attributed to swelling of the polymer. 

The same effect was observed when the polymer was immersed 

in either acidic or alkaline solution. In addition, the environment 

liquids caused a noticeable change in color after immersion for 

one month.



3) Soil Burying:

a) Mud-Soil Burying: small change in either mechanical properties 

or color fastness by such a test.

b) Sand- Soil Burying: Least Change in all parameter.

Heating:4) Heating:

a) Damped Hot Surroundings: Raise in the temperature of 

surroundings (40 & 70 C) - increase with tensile strength of 

about ( 5-7%) - about 6% shrinkage- color was almost 

unaffected.

b) Dry- hot surroundings: Dry- hot surroundings at 50C -same 

change in tensile strengths as that of the damped one - for the 

elongation, the decrease was higher of about 9% indicating 

that the polymer became more brittle.



Conclusion:

� Colored high-density polyethylene nets may be used safely for 

wearing and as an indicator for the underground pipes passage. 

� It’s color, also the mechanical properties are appreciable 

changed when exposed to severe conditions of environment changed when exposed to severe conditions of environment 

liquids in the underground.

� Direct Exposure to environmental conditions (weathering) was 

accompanied by a change in the mechanical properties- tensile 

strength suffered a loss of about 10%- for elongation , the loss 

was about 50%.

� The light fastness values were reduced to 4.

� When using such a polymer in the underground sites, it must be 

used directly there, and not to be left to weathering conditions.
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