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DR. REINER DUREN 

Graduate Chemist 

Laboratory Examinations of Plastics 

Fax/Tel. 0049-9391/81293 
D-97828 Marketheldenfeld

Arn Hainszaun 11

Test Report 

Examination of the Chemical Resistance of A TIM-ELVA-Sheets 

Summary of part 1 to 9 

Client: HAOGENPLAST Ltd. Plastic Industries 
Kibbutz Haogen 42880 

Israel 

20.01.1996 

Placement of order: The order was place by Mr. Nahcmann on March, 15th and September, 
11th 1995. The sample material was send by airmail. 

This test report contains 11 pages of text.Reproduction of extracts required approval in 
writing. 

According to DIN 45 001 the test results refer only to the samples specified under para I. Especially changes in 

the thickness of the material can effect the results. Since some of the used chemical are of technical grades, 

changes in the compositions may also effect the results. 

Excess sample material will be stored for 6 months and then disposed of or given b,ick to the client. 

1. Sample material

Sample receipt: 25-03-1995 

Sample no. Description acc. to Client 

Date of test: 13th calendar week 1995 to 
3rd calendar week 1996 

95.1 ATIM-ELVA-sheet, produced by the client in February, 1993, thickness =

0.75 mm, width= 1.65 m, item no. 21-50919041-001 
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2. Examinations

2.1 Examination of the chemical resistance according to the "Bau- und Pruef 

grundsaetze fuer den Gewaesserschutz Teil 1" (BPG) 

Procedure 

The storage was performed according to DIN 53 521 and ISO 175. Test specimens were 
stored in 500 ml of the chemicals listed below. After 22 h, 70 h, 7d and 28 d the weight of 
the specimens were measured. Therefore test specimens which have been stored in strong 
inorganic acids were rinsed for a short time in a 2% solution of sodium hydrogencabonate in 
water. On the other hand test specimens which have been stored in strong inorganic bases 
were rinsed for a short time in a 2% solution of citric acid in water. Afterwards both were 
rinsed for a short time in distilled water. Test specimens which were stored in aqueuos 
solutions or water at 60°C were shortly rinsed in distilled water at 23°C only. The surfaces of 
the test specimens were dried by hand towels. Test specimens which were stored in organic 
liquids with a high vapour pressure were weighed in a small container. After the test 
specimens have been stored in the chemicals for 4 weeks they were stored in normal climate 
for 7 days. The weight was then determined again and the tensile tests were performed in 
comparison with untreated test specimens. 
These test are only a part of the "Bau- und Pruef grundsaetze fuer den Gewaesserschutz Teil 
1" (BPG). The complete test involves also tensile test directly after 4 weeks of storage as 
well as shear strength tests. 

Test conditions: 

Type of Specimen: Type 3 according to DIN 53 455, punched out of the sheet, 
perpendicular to the sheet 

Number of specimens: 7 (for determing weight changes), 5 (for the tensile tests) 
Temperature: 23±2°C or 60±2°C 
Speed of tensile testing: 200 mm/min 
Original length: Lred: 102 mm, calculated according to DIN 53 455, para 4,2, remark I. 

Tensile stress at break of untreated specimen: 16.1±0.4 N/mm2

Tensile strain at break of untreated specimen: 376±9% 
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3. Results

3.1 Changes in weight 

The limits for the changes in weight are + 15 and -5% after 28 days and + 10 and -5% after 
conditioning. Values which are out of limits are typed bold. 

3 .1.1 Inorganic compounds 

3 .1.1.1 Acids 

Chemicals Changes in weight(%) Valuation 

after 22 h after 70 h after 7 d after 28 d after according 

conditioning to BPG, 

table 1 

Hydrochloric 0.10±0.01 0.13±0.03 0.18±0.02 0.30±0.03 0.03±0.02 passed 

acid HCI 10% 

HCl37% 3.34±0.16 4.50±0.14 5.02±0.25 5.23±0.29 5.65±0.09 passed 

Nitric acid 0.67±0.04 1.22±0.03 1.80±0.03 4.25±0.08 0.86±0.01 passed 

HNO3 10% 

Phosphoric 0.07±0.01 0.00±0.01 0.00±0.01 -0.04±0.01 -0.1±0.01 passed 

acid H
3 

PO4 

50% 

Sulphuric -0.01±0.00 -0.03±0.01 -0.04±0.01 -0.01±0.01 -0.04±0.0l passed 

acid H2 
SO4 

50% 

Sulphurous 5.86±0.05 7.91±0.05 10.59±0.05 16.63±0.08 0.54±0.01 failed 

acid 5% 

SO2 .in H2O 
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3.1.1.2 Bases 

Chemicals Changes in weight (%) Valuation 

after 22 h after 70 h after 7 d after 28 d after according 

conditioning to BPG, 

table 1 

Ammonium 1.26±0.l 0 2.53±0.17 4.09±0.22 8.56±0.33 0.72±0.07 passed 
hydroxide 
NH, 10% 
Calcium 0.44±0.01 0.73±0.03 0.98±0.04 1.46±0.04 -0.11 ±0.03 passed 
hydroxide 
solution, 
saturated 

Ca(OHh 
Potasium -0.20±0.01 -0.30±0.01 -0.43±0.01 -0.78±0.02 -0.95±0.02 passed 
hydroxide 
KOH 50% 
Sodium -0.17±0.01 -0.24±0.01 -0.32±0.02 -0.71±0.02 -0.74±0.03 passed 
hydroxide 
solution 
NaOH 50% 

3 .1.1.3 Salts 

Chemicals Changes in weight (%) Valuation 

after 22 h after 70 h after 7 d after 28 d after according 

conditioning to BPG, 

table 1 

Ammonium 0.17±0.02 0.18±0.01 0.15±0.00 0.06±0.03 -0.12±0.04 passed 
Nitrate 
NH4NO3 
21% 
Sodium 0.10±0.01 0.10±0.10 0.06±0.01 -0.05±0.01 -0.19±0.02 passed 
carbonate 
Na2 CO, 20% 
Sodium 0.08±0.01 0.08±0.00 0.07±0.00 -0.04±0.00 -0.04±0.00 passed 
chloride 
NaCl 20% 

Sodium 0.17±0.02 0.19±0.04 0.17±0.03 0.17±0.01 -0.23±0.02 passed 
hypochlorite 
NaOCI, 5%CI 
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3 .1.2 Water and aqqueous solutions of tensides 

Chemicals Changes in weight(%) Valuation 

after 22 h after 70 h after 7 d after 28 d after according 

conditioning to BPG, 

table 1 

Water at 1.43±0.08 1.61±0.07 2.35±0.18 4.45±0. 16 -0.61 ±0.20 passed 
60°% 
Tenside 0.33±0.03 0.52±0.05 0.69±0.06 1.86±0.13 -0.75±0.02 passed 
solution 1 * 
Tenside 0.54±0.031 0.96±0.01 1.41±0.02 2.29±0.03 0.56±0.03 passed 
solution 2** 

Remarks:* Tenside solution I consists of 3% Protectol KLC (produced by BASF. Germany), 2% 
Martophen NP 9.5 (produced by H

a
ls, Gem1any), which has replaced the formerly used 

Martophen 89 and 95% distilled water. 

** Tenside solution 2 consists of3% Texapon NSO (produced by Henkel, Germany) which has 
replaced the formerly used Texapon N 40, 2% Martipal 0 13/80 (produced by Ha

ls, Germany) 
and 95% distilled water. 

3 .1.3 Organic compounds 

3 .1.3 .1 Acids, Alcohols, Esters 

Chemicals Changes in weight(%) 

after 22 h after 70 h after 7 d 

Alcohol 3.00±0.11 2.52±0.08 0.35±0.08 
denatured 
C2HsOH 
94% 
Ethylene -0.03±0.01 ±0.00±0.03 0.06±0.04 
glycol 
C? H4 (OH) 2 
Glycerol -0.01±0.02 0.11±0.10 0.07±0.06 
C3 Hs (OH) 1 
lsopropyl- 6.72±0.03 12.60±0.09 11.28±0.05 
Myristate 
C11 H34O2 
Lactic acid 0.33±0.03 0.46±0.04 0.68±0.04 
C, H6O3 80% 
Methanol 3.45±0.06 0.54±0.02 -1.20±0.06
CH3OH 
Oleic Acid 0.49±0.02 0.89±0.03 1.56±0.03 
C1g H,4O2 

Remarks:* Denatured alcohol was purchased from a local store. 

after 28 d 

-2.78±0.06

0.15±0.03 

-0.02±0.04

8.55±0.04 

1.25±0.05 

-2.47±0.03

3.30±0.03 

after 
conditioning 

-7.15±0.10

-0.04±0.01

0.03±0.03 

8.29±0.04 

0.50±0.04 

-8.64±0.01

3.31±0.02 

It contains 94% ethanol, I% butanone and other ketones, IO ppm denatoniumbenzoate. 

Valuation 

according 
to BPG, 
table I 

failed 

passed 

passed 

passed 

passed 

failed 

passed 
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3.1.3.2 Fuels and other technical compounds 

Chemicals 

Aircraft fuel 

Jet A-1 * 

Crude oil** 

"Diesel"*** 

Hydraulics 

oil**** 

I so-octane 

(ASTM Fuel A) 

Kerosin * 

Olive oil# 

"Prufgemisch 

Haltennann"# # 

"Super-

Ottokraftsto ff', 
unleaded # # # 

Remarks: * 

** 

*** 

**** 

## 

### 

Changes in weight(%) Valuation 

after 22 h after 70 h after 7 d after 28 d after according 

conditioning to BPG, 

table 1 

8.56±0.31 9.30±0.10 6.22±0.07 5.17±0.1 I -4.25±0.07 passed 

6.31±0.11 8.96±0.10 8.69±0.09 10.32±0.25 5.18±0.21 passed 

2.46±0.14 4.59±0.18 7.48±0.22 7.18±0.05 2.86±0.08 passed 

-0.14±0.02 -0.29±0.02 -0.52±0.01 -1.00±0.01 -0.97±0.02 passed 

0.73±0.03 1.51±0.14 2.04±0.06 -1.69±0.07 -3.9±0.07 passed 

21.55±0.09 20.98±0.15 20.19±0.13 19.32±0.08 -6.85±0.03 failed 

-0.12±0.02 -0.25±0.04 -0.48±0.03 -1.32±0.07 -1.35±0.07 passed 

11.1±0.13 16.3±0.18 13.5±0.11 11.1±0.05 3.92±0.99 passed 

27.6±0.2 25.8±0.3 24.0±0.5 20.6±0.1 -10.1±0.1 failed 

Jet A-I (boiling range I 66 - 232°C, density at I 5°C = 0.798 g/ml) and Kerosin (boiling 
range 108 - 212°C, density at 15°C = 0.801 g/ml) were supplied by Deutsche Shell AG, 
Hamburg. 

Crude Oil from the North Con (density at l5°C = 0.826 g/ml) was supplied by Deutsche 
Shell AG, Hamburg. 

Diesel (diesel oil for road vehicles for the use in winter with reduced sulphur) was purchased 
from a local petrol station. 

Hydraulics oil was purchased from a local garage. 

Olive oil was purchased from a local supermarket. It was produced in Italy. 

A 20/NP II, supplied by Fa. J. Haltermann, Ferdinandstr. 55-57, D-20095 Hamburg. 

"Super =-Ottokraftstoff', unleaded was purchased from a local petrol station. 

3.2 Tensile tests 

The limits for the changes in tensile stress and strain at break are ± 20% after conditioning. 
Values which are out of limits are typed bold. 
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3.2.1 Inorganic compounds 

3.2.1.1 Acids 

Chemicals Chan�es in Valuation 

Tensile stress at Tensile strain at according to :SPG 
break break table 1 

Hydrochloric acid + 6.4% -14.1 % passed 
HCl 10% 

HCl 37% +49% -42% failed 
Nitric acid + 3.4% + 5.8% passed 

HNO3 10% 
Phosporic acid -0.4% +2.4% passed 

H3PO4 50% 
Sulphuric acid +2.3% +5.3% passed 

H2SO4 50% 
Sulphurous acid 5% +4.6% +4.9% passed 

SO2 in H2 O 

3.2.1.2 Bases 

Chemicals Chan�es in Valuation 

Tensile stress at Tensile strain at according to BPG 

break break table 1 

Ammonium + 78.4% -16.8% failed 
hydroxide NH3 10% 
Calcium hydroxide -6.3% + 10.7% passed* 
solution, saturated 

Ca(OH)2
Potassium hydroxide -4.2% +0.9% passed 

KOH50% 

Sodium hydroxide -6.7% +5.9% passed 
solution NaOH 50% 

Remarks: * The results meet also the requirements of DIN 16 726, para 5 .18 "Verhalten nach Lagerung in
waessrigen Loesungen", proofliquid no. 2 ("Kalkmilch", Ca(OH)i ).
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3.2.1.3 Salts 

Chemicals Chan!?;es in 

Tensile stress at Tensile strain at 

break break 

Ammonium nitrate +0.1% -7.2%
NH4 NO3 21% 

Sodium carbonate -2.3% + 8.1%
Na2CO3 20% 

Sodium chloride -4.5% -6.9%
NaCl 20% 

Sodium hypochlorite -2.3% +2.8%
NaOCl 5% Cl 

3.2.2 Water and aqueous solutions of tensides 

Chemicals Changes in 

Tensile stress at Tensile strain at 

break 

Water at 60°C -1.6%
Tenside solution 1 -9.4%
Tenside solution 2 -0.2%

3.2.3 Organic Compounds 

3 .2.3 .1 Acids, Alcohols, Esters 

Chemicals 

break 

+7.9%
-2.2%

+3.1%

Chan�es in 

Tensile stress at Tensile strain at 

break break 

Alcohol, denatured + 28.2% -8.8.9%
C2H5OH 94%

Ethylene glycol -1.5% -2.0%
C2H41OH)2 

Glycerol +1.4% -8.0%
C3Hs(OH)3

Isopropyl-Myristate - 18.0% + 35.2%
C11H34O2 

Lactic acid -0.1% +4.4%
C3H6O3 80% 

Methanol CH3OH + 47.8% + 15.3%
Oleic Acid C 1 sH34O2 + 11.0% + 18.5%

Valuation 

according to BPG 

table 1. 

passed 

passed 

passed 

passed 

Valuation 

according to BPG 

table 1 

passed 
passed 
passed 

Valuation 

according to BPG 

table 1 

failed 

passed 

passed 

failed 

passed 

failed 
passed 



3.2.3.2 Fuels and other technical compounds 

Chemicals Chan�es in Valuation 

Tensile stress at Tensile strain at according to BPG 
break break table 1 

Aircraft fuel Jet A-1 +0.8% +2.4% passed 
Crude oil -4.2% -2.23.0% passed 
"Diesel" -2.9% -5.3 % passed 

"Pruefgemisch -29% +23% failed 
Haltermann" 
Hydraulics oil +5.7% + 1.7% passed 

!so-octane (ASTM +6.0% + 14.7% passed 
Fuel A) 
Kerosin -3.0% - 5.0% passed 

Olive oil +6.3% -6.9 % passed 
"S uper-Ottokraftsoff' +2.4% -5.4 % passed 

' 

unleaded 

3.3 Additional observations 

Except for a little darkening during the storage in hydrochloric acid and crude oil and a 
change of the color to a brownish red by the storage in potassium hydroxide which occurred 
between day 7 and day 28, no alterations by the media, especially no loosening or formation 
of bladder could be observed. 

4. Conclusions

ATIM-ELV A-sheets are mainly effected by three types of chemicals. 

Type A are chemical with dissolved gases like HCl, NH3 and S02. These gases were 

reversible (S02, NH3) or irreversible (HCl) enriched in the sheets. But the effect on the 

mechanical properties doesn't go conform with this bahaviour, since in two cases (HCl and 
NH3) the changes of the mechanical properties are out oflimits, whereas in one case (S02) 

the changes are within the limits. Therefore a prediction is difficult. Also the concentration of 
the gaseous compounds in water must be taken into account as the results for the 10 and 3 7% 
solution ofHCl show. 

Type B are chemicals like alcohols (ethanol and methanol) and hydrocarbons (iso-octan, 
petrol and aircraft fuels) which extract compounds from the sheet. But only in two cases 
(ethanol and methanol) the resulting changes of the mechanical properties are out of limits. 
This may be due to the fact that a part of the hydrocarbons remains in the sheet and replace 
the extracted components. 
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This effect is enhanced with Type C chemicals like the crude oil, Diesel, "Pruefgemisch 

Haltermann" and Isopropyl-Myristate, which soften the sheet (decrease of tensile stress and 

increase of tensile strain) by remaining components. But only two cases ("Pruefgemisch 
Haltermann" and "Pruefgemisch Haltermann") the changes of the mechanical properties are 

out of limits. This makes it difficult to predict the effect of similar chemicals. Even a 

so-called model compound like the "Pruef gemisch Haltermann" is not comparable with a 

compound like "Diesel;" which should be represented by this model according to the "Bau

und Pruefgrundsaetze fuer den Gewaesserschutz Teil 1" (BPG). 

All the other tested chemical have no ore, only a slight effect on ATIM ELVA sheets. But 
also there some differences could be observed. Whereas high concentrated acids as well as 
high concentrated bases reduce the weight of the sheet, obviously by extracting moisture 

from the sheet, the effect with low concentrated solutions of acids, bases and salts is vice 

versa: the sheet extracts moisture from these solutions. 

In the case of the other tested chemicals no common behaviour could be seen. 

5. Summary

A TIM-ELVA sheets does not fit the requirements of the "Bau- und Pruef grundsaetze fuer 

den Gewaesserschutz Teil 1" (BPG) in the case of the following chemicals: 

37% Hydrochloric acid, 5% sulphuric acid, 10% ammonium hydroxide, "Haltermann. 

Pruefgemisch", unleaded "Super-Ottokraftstoff', kerosin, isopropyl-myristate, methanol and 
denatured alcohol (94% ethanol). 

In the other cases the changes in weight after 28 days and after conditioning as well as the 

tensile stress an strain at break after conditioning are within the limits of the "Bau- und 

Pruefgrundsaetze fuer den Gewaesserschutz Teil 1" (BPG). 

Dr. Reiner Dueren 

Specialized Coating Systems (Pty) Ltd 
National Call Centre: 086 137 2468 
E-E-mail: enquiries@speccoats.co.
Website: www.speccoats.co.za


