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Table 1 PROPERTIES OF LINEAR ALPHA OLEFINS
Octene-1* Decene-1*
(GsHis;112.216mol wt) | (CioHyy; 140.170mol wit) Cs-Cy Fractiont
Typical Sales Typical Sales Typical Sales
Value |Specification| Value |Specification| Value |Specification
Specific gravity, 60°/60°F | 0.719 - 0.745 - 0.738 —
Flash point, °F {60(T-M) - 120(T-M) - {60(TOC) —
Color, Saybolt +30 | Not darker +30 | Not darker 19 12min
than +30 than +30
Appearance, 70°-80°F Passes | Clear and Passes | Clear and Clear and | Clear and
free of free of bright; | bright,;
visible visible free of | free of
Impurities impurities | sediment | sediment
Analysis, wt% '
Water content 0.01 0.02max 0.01 0.02max - -
n-Alpha olefins 96.1 95.5min 95.2 94.6min 88.2 80min
Monoolefins 98.6 98.5min 98.6 98.5min - -
Saturates 14 1.5max 14 1.5max 2.3 3max
G 99.7 99min — — 49.9 46-54
(0% - - — - 45.9 45-52
Cuo - - 99.4 98min - -
Distillation
5% condensed at C 118 - 164 - 125 -
95% condensed at C 128 - 175 - 148 —
*Source : 429329(Gulf).
tSource : 429334(Chevron).
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Table 2 PROPERTIES OF HYDROGENATED LINEAR ALPILA OLEFIN

OLIGOMER SYNTHETIC LUBRICANT BASE STOCKS

Ref . (Guif Oil Chemicals Co.)
Property Test Method 4 ¢St Grade 6 ¢St Grade
Viscosity, cs ASTM D445
-65°F 12,680 62,300
-40°F 2,371 8,176
0°F 325 877
100°F 18.12 34.07
210°F 3.95 6.00
400°F 1.11 1.46
Viscosity index ’ ASTM D2270 126 134
Viscosity stability, 72 hr at -40°F
% change 0.34° 0.27°
Viscosity, sonic shear stability Gulf 989
100°F, % change -0.11° -0.18°
210°F, % change 0 0.33°
Viscosity, injector shear stability DIN 52 382
100°F, % change 2.23 1.31
210°F, % change 1.39 1.00
Pour point, °F ASTM D97 -110 -90
Cloud point, °F, ASTM D2500 -110 -90
Odor Gulif 519 Marketable Marketable
(essentially odor free)
Appearance, 24 hr, 50°F Gulf 498 Bright Bright
Density, 60°F, g/ml ASTM D941 0.8173 0.8272
Specific gravity, 68°/68° GRM 112 0.8162 0.8263
Gravity, API ASTM D287 41.7 39.5
Flash point, °F ASTM D92 430 470
Fire point, °F ASTM D92 475 520
Smoke point, mm ASTM D1322 b b
Autoignition temperature, °F ASTM D2155 720 710
(spontaneous ignition)
Initial decomposition temp., °F ASTM D2879 610 620
Coefficient of thermal expansion at 55°F 4,5x10™* 4.2x10™*
Thermal conductivity at 300°F ASTM D2717 0.0737 0.0745
Btu/hr (ft)® (°F/ft)
Specific heat ASTM D2766
0°F 0.510* 0.552*
50°F 0.529* 0.556*
75°F 0.539* 0.557*
100°F 0.549 0.559
150°F 0.569 0.563
200°F 0.588 0.566
250°F 0.608 0.570
300°F 0.628 0.574
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Property Test Method 4 ¢St Grade 6 ¢St Grade
Evaporation loss, N, atmosphere, wt% ASTM D972

22 hrs, at 300°F, 760mm Hg 3.0 -

6.5 hrs at 400°F, 760 mm Hg 12.0 5.5
Vapor pressure, 100°F, psig GM 25:1 0.3c 0.3c
Distillation, atmospheric, 760 mm Hg,"F | ASTM D447

Initial boiling point 288 309

5% 575 483
10% 619 571
20% 644 629
30% 654d 654d
40% 664 664
50% 677 667
60% 700 670
70% 709 675
80% 713e 681
90% . - 683e
1mm Hg 750mm Hgf {1mm Hg 750mm Hg
Distillation, vacuum, lmm Hg, °F ASTM D1160
5% 382 758 409 791

10% 435 823 420 805

20% 458 851 427 813

30% : 462 856 440 829

40% 467 862 474 870

50% 470 865 510 913

60% 473 869 523 929

70% 482 880 535 943

80% 500 901 560 972

90% 552 963 600 1019

95% 572 986 620 1042

End 590 1007 660 1087
Corrosiveness and oxidation stability GMC
168 hr at 300°F

Viscosity increase, 100°F 6.35 6.72

Total acid number increase, mg KOH/g 0.35 0.42

Total sludge formed, mg/100ml : 1.2 5.0

Copper rod weight loss, mg/cm 0.22 0.09

Copper rod appearance Lt. stain Lt. stain

Steel rod weight loss, mg/cm? 0.05 -0.66

Steel rod laquer deposit 0 0

Steel rod appearance Lt. stain Lt. stain
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Property Test Method 4 ¢St Grade 6 ¢St Grade
Hydrolytic stability, 96 hrs at 200°F FTM 79 1b
Meth. 3457.1
Corrosion:
1. Change in weight or copper ~0.04 -0.03
specimen, mg/sq ,
2. Appearance of copper Dark tarnish 3B Slight tarnish 1B
Resistance to hydrolysis:
1. Viscosity at 100°F, cs
a. Before test 18.14 34.06
b. After test 18.12 34.02
¢. Change, % -0.1 -0.1
2. Neutralization No., mg KOH/gram
a. Water layer as total acidity 1.79 0.62
b. Organic layer
Before test 0.005 0.004
After test 0.018 0.019
Change +0.013 +0.015
3. Saponification No. of oil layer
a. Before test 0.40 0.33
b. After test 0.36 1.70
¢. Change -0.04 +1.37
4. Color
a. Before test L05 L 05
b. After test L 05 L 05
5. Insoluble matter in oil layer
a. After test 0.0 0.0
Humidity cabinet, 24 hr at 120°F ASTM D1748
98% relative humidity Fail Fall
Water emulsion MIL-C-4339
Froth, 15 min, ml(H,0 emulsion) 0 0
Separated oil, 24 hr, vol%(H,0 emulsion) 0 0
Separated oil, 72 hr, vol%(H,0 emulsion) 0 0
Foam test ASTM D892
Foam tendency, 5 min blowing 5 10
Sequence, 1 5 10
Sequence, 2 10
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Property Test Method 4 ¢St Grade 6 ¢St Grade
Foam stability, 10 min settling ASTM D2273
Sequence, 1 0 0
Sequence, 2 0 0
Sequence, 3 0 0
Sedimentation, vol% 0.001 0.001
Particulate matter ARP 59, ECH,GE & W
mg/100ml 0.2g 0.4g
no./100ml of size range microns
1-5 225,000 561,000
5-20 23,750 15,800
10-25 500 530
25-50 100 30
50-100 12 7
100-150 0 0
Effects on rubber seals at 200°F FTM 79 1b
Meth. 3604(mod)
Butyl rubber, % swell 225.49 180.43
Neoprene, % shrinkage -13.32 -11.09
Silicone rubber, % swell 17.03 10.59
Buna N, % shrinkage -3.05 -3.41
Power factor, 60 Hz ASTM D924
77°F 0.003 0.002
212°F 0.007 0.020
DC resistivity, 77°F, ohm-cm ASTM D1169 2,120 x 10" 1,700 x 10"
Gassing tendency, 10M v, 149°F ASTM D2300
ml/min Part B 14.17 28.35
Dielectric constant, 77°F ASTM D150 & D924
60Hz 2.10 2.11
1000Hz 2.10 2.11

*Indicates value determined by extrapolation.
a) Result is within precision of test method.

b) Indeterminable because combustion could not be sustained.

c¢) Result is below lower limit of test method.

d) Smoking initiated.
) Cracking of material occurred.

f) Temperature adjusted to 760 mm Hg.
g) Unfiltered material;inspected “as is” from storage.
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Table 3 Typical Properties of Emery PAO Basestocks
Emery Emery Emery Emery Emery
Properties and Test Methods 3002 3004 3006 3008 3010
2¢St. PAO | 4¢St. PAO| 6¢St. PAO | 8¢St. PAO | 10cSt. PAO
Viscosity, ¢St ASTM D-445
100C 1.70 3.86 5.88 7.90 9.78
40C 5.10 16.75 31.22 46.90 65.70
0C 19.6 94.5 214.0 438.5 657.0
-40C 248 2,470 8,400 21,600 40,100
Viscosity Index ASTM D-2270 122 125 135 139 131
Bromine number ASTM D-1158 0.1 0.05 0.05 0.05 0.1
Water content, ppm ASTM D-1744 25 25 25 25 25
Pour point, C ASTM D-97 -69 -72 -66 -60 -54
Flash point, C ASTM D-92 160 222 240 268 268
Fire point, C ASTM D-92 174 248 268 290 298
Color, % trans. @ 440 nm Emery 106.01 99 99 99 99 94
Total acid number ASTM D-974 <0.01 <0.01 <0.01 <0.01 <0.01
Iron content, ppm Atomic Absorp. <0.5 <0.5 <0.5 <0.5 <0.5
Specific gravity 15.6/15.6C
ASTM D-1298 0.790 0.819 0.828 0.830 0.836
Density, 1bs./gal., 60°F 6.65 6.82 6.88 6.91 6.96
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Figure 2
PAO SYNTHES!S PROCESS
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Figure 4
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Table 4 PAOQO Production Capacity(1987)
PAO CAPACITY
LOCATION
PRODUCER MM US Gals M TONNES 0
Chevron Chemical Co 5.0 16,000 USA
Mobil Chemical Co 6.8 21,000 USA
Emery/Ethyl 5.0 16,000 USA
Others* 8.5 26,500 Canada/Europe
TOTAL 25.3 79,500

% Uniroyal plant in Canada
European plant announced by Esso Chimie France
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