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Bond tructural type Dissociation energy,
kJ/mole

S\—;S Elemental sulfur 117-147
Se
RSS—SSR Dimethyl tetrasulfide 151
RS—SR Disulfides 280-289
R—SR Alkyl monosulfides 293-306
iso-C3i-l7—SCH3 sec-Alkyl monosulfides 280
t-C Hg—SCH4 t-Alkyl monosulfides 272
CH,CH=CH—SCH4 Vinyl methyl sulfides 218
C(_:.HsS—CH3 Phenyl methyl sulfide 251
CGHSCHzS—CH3 Benzyl methyl sulfide 213
R—SH Alkyl mercaptans 289-310
iso-C3H,—SH sec~Alkyl mercaptans 297
t-C4Hg—SH t-Alkyl mercaptans 289
CH3CH=CH—SH Vinyl mercaptans 218
O—SCH Phenyl methyl sulfide 335

222

6 SCH SC2H5

Benzyl ethyl sulfide

-9 -



i i &

* 3 1 K Kelvin €% (4% L5 +273)
white oilol| 4 25% H7tAlA] fqF 54 =2l
HEl eh2al e Aoz o)

log 10k~ 16. 684 —— 2893 (di-t-octyl
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B3, Aol W {139 sS4
Sulfide % Reacted | Sulfide % Reacted
Di-n-butyl disulfide 8.5 Dibenzyl disulfide 37.5
Diphenyl disulfide 8,5 Di-t-nonyl polysulfide 77.1
Di-t-butyl disulfide 37.5 Elemental sulfur 63.0

Additive furnishes 0.48 wt-% sulfur
Data by Mould, Silver and Syrett [25].

at 473 K (200 C).

B4, FAsA B9 s {139 S

to the solution. Reaction: 3 hours

Sulfide Temperature, Products
deg. K
Dibenzyl disulfide 403 Dibenzyl monosulfide
423 Dibenzyl monosulfide,
toluene, (Fe-S) (a)
Dibenzyl monosulfide 423 Toluene, (Fe-S)
443 Toluene, bibenzyl, (Fe-S)
Di-t-butyl disulfide 423 Isobutene, isobutane,
i t-butyl mercaptan, (Fe-S)°
Di-n-butyl disulfide 423 n-Butyl mercaptan,
C, bydrocarbons, (Fe-3)
443 Di-n-butyl monosulfide,
n-butyl mercaptan,
€, hydrocarbons, (Fe-S)
Di-n-octyl disulfide 423, 443 n-Octyl mercaptan,
n-octane, (Fe-S)
Diphenyl disulfide 403, 423 Thiophenol

(a) FeS or FeS, or a mixture.

From data by Forbes and Reid [26].
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AQl E 2L T A= 9y e Al A
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Square of Reaction Layer Thickness, I0%nm?

0 10 20
Time , minutes

29 -1 294 (Hot-wire) 7|l &7t 3 313-E ¢
Ll s
1:0.75% Elemental sulfur in white oil, 763 K.

2 : Didodecyl disulfide, 1%S; diphenyl disulfide,

1% S; 763 K. 3 : Uncanpounded white oil, 763 K.
4 :0. 75% Elemental sulfur in white oil, 703 K.

5 :0.75%Elemental sulfur in white oil, 633 K.
From data by Sakurai and Sato. (28].
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Lubricant Contact Wear rate, Wear rate
pressure, MPa nm/s ratio
AISI 1141 steel, rubbing speed 25.4 cm/s
9% Di-t-octyl disulfide 896 223 1.00
9% Di-n-octyl disulfide 896 607 2.70
White oil 896 678 3.02

Hardened AISI 1095 steel, rubbing speed 65.0 cm/s

23% Di-t-octyl disulfide 2861 483 1.0
23% Di-n-octyl disulfide 2861 9195 19.1
23% Di-t-octyl disulfide 2586 406 1.0
23% Di-n-octyl disulfide 2586 8128 20.0

Wear is measured by the increase in the radius of the scar on the
end of a conically-tipped pin. From data by Dorinson and Broman

#6. #7153 gl A 4 -ball A Azl

Additive Wear/load Wear scar
index, kg (a) diameter, mm (b)
None 14.4 0.77
Di-n~butyl disulfide 21.4 0.79
Diphenyl disulfide 24.2 0.59
Di-t-butyl disulfide 31.2 0.61
Dibenzyl disulfide 40.6 0.34
Di-t-nonyl polysulfide 41.7 0.75
Elemental sulfur 56.4 0.90

(a) 1500 rpm; 60 seconds at each load in the procedure. (b) 1500 rpm;
one hour at 15 kg load. Additive furnishes 0.48% sulfur to the
lubricant. Data by Mould, Silver and Syrett {25].
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2¥-2. 4-ball AFeA F-189 55 22 5

“Extreme-pressure” procedure: 60 seconds at 1500
rpm. Additives furnished 1, 19% sulfur to the lubricant
a: Base oil. 1: Di-n-butyl sulfide. 2: Diphenyl disulfide
3: Di-n-butyl disulfide. 4: Dibenzyl silfide. 5: Di-n-butyl
disulfide 6: Dibenzyl disulfik. 7: Diallyl disulfide.

From data by E. S. Forbes (32].

Sulfide Relative ranking, Wear test scar
EP test (a) diameter, mm (b)
Diallyl disulfide 1 0.623
Dibenzyl disulfide 2 0.560
Di-t-butyl disulfide I mmme-
Dibenzyl monosulfide s m==--
Di-n-butyl disulfide 5 0.865
Diphenyl disulfide 6 0.509
Di-n~butyl monosulfide 2 i

(a) C§. Fig. 11-4. (b) From data

by Allum and Forbes [31].
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