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Table 35 : Fire Resistance — Test Results

SPRAY IGNITION TESTS
Factory Mutual, 6930
6th Luxembourg Report 3.2.2
(= NCB Spec 570/1981)
HOT SURFACE TESTS
Hot Channel Test
Hot Manifold Test
(AMS 3150C)
Molten Aluminium Test
(ALCOA)
Autoignition Temperature
(ASTM D2155)
FLUID SOAKED MATERIALS
Fluid/Coal Dust Test
6th Luxembourg Report 3.3.1
Wick Ignition Test
6th Luxembourg Report 3.3.2
(= NCB Spec 570/1981)
Pipe Cleaner Test (AMS 3150C)
Cycles to burn at 20 deg C
Hot Lagging Test, Fibre Glass

Ignition temperature

PHOSPHATE

ESTER
(VG 46)

Pass
Pass
Pass
Pass

Pass

545 deg C

Pass

Pass

30

765 deg C

+ Different results obtained in different laboratories

POLYOL
ESTER
(VG 68)
Pass
Pass/Fails
Fail
Fail

Fail

380 deg C
Pass*x
Fail

14

584 deg C

+#+ May need to be formulated with special additives (as well as polymer)
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(5818 44 ¥luH)
Phosphate Polyol Ester
Ester (i ) ) (it
Acid value mgKoH/g OImax 7.9 2.3 09
Viscosity at 40°C St 43 61.0 653 56.0
Viscosity at 100°C ¢St 52 110

Pour point 0C -18 -6 -21 -10
Specific gravity at 15C 1.13  0.94
Foaming at 24°C
tendency ml 20 340 510 590
stability ml 0 0 40 100
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Phosphatel Polyol Ester2
Ester
(VG 46) (VG 68)
Test Method IP281 ASTM D2282
Speed ,rpm 1440 1200
Pressure ,bar 140 140
Temperature ,C 67 79
Duration ,hrs 250 100
Fluid viscosity ,cSt 13

(at test temperature)

Test Results(weight losses)

Ring wear ;mg 5.2
Vane wear ,mg 6.0
Total ,mg 11.2 14.6
1. CIBA-GEIGY results(average from 4
tests)

2. From manufacturer’s Technical Bulletin.
C.2.3 ¢+ A

Zo gl 2" 29 oleate A& U B
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Phosphate  Polyol Esters
Ester  Product Product
A B
Viscosity increase, % 7.7 Product 1,090
Polyme-
rised
Acidity increase, mgKoH/g 0.7 6.4
Metal corrosion
Weight change mg/cnf
Magnesium alloy 0.00 -126 -15.0
Aluminium alloy 0.00 -0.01 +0.02
Copper -0.01 -0.54 -0.06
Cadmium plate 0.03 -6.6 -24.5
Mild steel +0.01 -0.06 +0.02
(Test duration . 168 hours
Test temperature : 150°C

Air Flow . 5 litres per hour)
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ASTM D 2619 Hydrolytic Stability Data
Phosphate  “Polyol Ester A”
Ester (three samples)

(i) G )

Increase in fluid

acid value mgKo/g 0.05 0.60 1.0 2.8

Aqueous acidity, mgkeH 0.40 9.2 13.0 25.3
Copper corrosions,
wt. change mg/cif -0.05 0.00 -0.03 -0.06

Figure 8: Change in 40 deg C viscosity
in ageing tests at 100 deq C
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change at i
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Rubber swell tests 28 days at 70C

Volume Increase %

Phosphate Polyol

NITRILE 73.3 10.7

VITON A 2.5 -0.1

BUTYL 4.1 25.6

NEOPRENE 13.6 42.2

EPR 14.6 42.1
C3 4
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VI. APPENDIX
APPENDIX [
MATERIALS FOR SYNTHETIC LUBRICANTS
DERIVED FROM PETROLEUM SOURCES
PRODUCTS VIA MAIN FEEDSTOCK

Y]

(B)

(W)

(D)

FROM NAPHTHA/GAS OIL/LPG CRACKING

POLYALKYLENE ETHYLENE OXIDE/
GLYCOLS PROPYLENE OXIDE ETHYLENE/PROPYLENE
POLYALPHAOLEFINS LINEAR ALPHA
OLEFINS ETHYLENE
ALKYL BENZENES OLIGOMERISATION/ PROPYLENE /BENZENE
(C18-C24) ALKYLATION
ADIPIC ACID CYCLOHEXANE OR PROPYLENE/BENZENE
PHENOL |
PENTAERYTHRITOL. ACETALDEHYDE ETHANOL (ETHYLENE OR
& FORMALDEHYDE FERMENTATION) & METHANOL
HEPTANOIC (C7) & ALPHA OLEFINS

PE_ARGONIC (C9) ACIDS (HEXENE-1, OCTENE-D) ETHYLENE

FROM C4 STREAMS (FCC OR ETHYLENE UNITS)

POLYBUTENES ISOBUTYLENES BUTYLENES FROM C4
VALERIC ACID (C5) . N-VALERAL DEHYDE N-BUTYLENES PLUS
OXIDATION 0X0 REACTION

FROM _PROPYLENE/SYNTHESIS GAS VIA 0XO PROCESS

TRIMETHYLOLPROPANE N-BUTYRALDEHYDE N-BUTANCL
& FORMALDEHYDE & METHANOL
NEOPENTYL @.YCOL 1 SOBUTYRALDEHYDE [SO-BUTANOL
' & FORMALDEHYDE & METHANCL
€8.09.C10.C13 - 0X0 PROCESS PROPYLENE &
0X0 A_COHOLS } SYNTHESIS GAS
BUTYRIC ACID (C1) 0X3 PROCESS

FROM ATMOSPHERIC OXIDATION (MAINLY CPE COUNTRIES)

SYNTHETIC ACIDS ATMOSPHERIC N-PARAFFINS
(€5-C6. C7-C9. (3-C10) OXIDATION
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'APPENDIX 1II
LINEAR MONOACIDS

DERIVED FROM PETROCHEMICALS

ACID CARBON FEEDSTOCK PROCESS
NUMBER

BUTYRIC 4 PROPYLENE 0X0

VALERIC 5 BUTYLENE 0X0

HEPTANOIC 7 HEXENE (1) 0X0

PELARGONIC 9 OCTENE (1) 0Xo

cut C5-C6 N-PARAFFINS ATMOSPHERIC
OXIDATION

CuT €7-C9 N-PARAFFINS "

cut C9-C10 N-PARAFFINS "
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APPENDIX I

INTERMEDIATES FOR SYNTHETIC LUBRICANTS
DERIVED FROM NON-PETROLEUM SOURCES

GROUP PRODUCT SOURCE

PHOSPHATE ESTERS

Phosphorous oxychloride Phosphorous and Chlorine
Cresyiic Acids Coal Tar

DIBASIC ACIDS

Azelaic Acid (C9) Ozone oxidation of Oleic Acid
Sebacic Acid (C10) Oxidation of Castor Qil
SHORT CHAIN ACIDS

FOR POLYOL ESTERS

Caproic (C6) )

Caprylic (C8) ) Fractionation of Coconut
Capric  (C10) ) - and Vegetable Qils
Heptanoic (C7) Nylon 11 production (co-product)

Pelargonic (C9) Ozone oxidation of Oleic Acid
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DERIVED FROM VEGETABLE OILS AND FATS

APPENDIX IV
LINEAR MONOACIDS

ACID CARBON RAW-MATERIALS PROCESS
NUMBER
CAPROIC 6 COPRA FRACTIONAL
DISTILLATION
HEPTANOIC 7 CASTOR PYROLYSIS +
0IL OXIDATION
CAPRYLIC 8 COPRA FRACTIONAL
DISTILLATION
PELARGONIC g OLEIC ACID 0ZONOLYSIS
(TALLOW)
CAPRIC 10 COPRA FRACTIONAL
DISTILLATION
cut C5-C9 CO-PRODUCT DISTILLATION
OF C9
CuT C8-C10 COPRA DISTILLATION
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