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Abstract: Polyalphaolefin (PAO) is a synthetic lubricant that is superior to mineral-based lubricants in terms of physical
and chemical characteristics such as low pour point (PP), and high viscosity index (VI). This paper first reports a novel
preparation route for a synthetic lubricant via alkylation of isoparaffins using a peroxide initiator without olefin. Alky-
lation of three kinds of isoparaffins such as i-C,4, i-Cy5, and i-C,; as well as alkylation of i-C;3 with 2-pentene using
di-tert butyl peroxide initiator were conducted under various conditions to confirm alkylation reaction from iso-
paraffins themselves i.e; Single-molecule alkylation. Various properties of each alkylates (VI and PP) were inves-
tigated as a synthetic lubricant. Single-molecule alkylation made from i-C,¢ a,nd i-C,s showed ultra high VI (>140)
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and low PP (<-30 °C).

Keywords: alkylation, lubricant, polyalphaolefin, iso-paraffin, viscosity index.
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Table 1. Variations of Kinematic Viscosity of Products from
Alkylation of Isoparaffin (i-C;5) and 2-pentene under Various
Experimental Conditions’

Reaction Reaction DTBP 2-pentene/ Kinematic
time temperature amount i-Cig VISCOSItY  Remark
(min) “C) (%) molar ratio ¢St @ 40 °C

- - - - 3.6 i-Cyg feed

30 150 20 0.33 43 -

60 150 20 0.33 4.5 -
120 150 20 0.33 5.6 -
180 150 20 0.33 53 -
240 150 20 0.33 5.5 -
120 120 20 0.33 3.9 -
120 150 20 0.33 5.4 VI=137
120 180 20 0.33 7.6

120 200 20 0.33 7.6 -
120 150 5 0.33 4.4 -
120 150 10 0.33 49 -
120 150 20 0.33 5.4 -
120 150 30 0.33 93 -
120 150 20 0.33 5.4 -
120 150 20 0.20 6.9 -
120 150 20 0.13 7.3 -
120 150 20 0.05 8.1 -
120 150 20 0.00 8.6 VI=150

“Reaction pressure =35 atm.
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Scheme 1. Simple plausible alkylation pathways of (a) i-C,s/2-pentene; (b) i-C; only using DTBP initiator.
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Figure 1. Carbon number distribution of the products made from
the alkylation of i-Cg/2-pentene and i-Cjs. Experimental condition:
reaction time = 120 min, reaction temperature = 150 °C, DTBP
amount = 20 wt%, i-Cs/2-pentene mole ratio = 3.
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Figure 2. Mass distribution of the products made from the alkyla-
tion of (a) i-Cyg/2-pentene; (b) i-Ci3 by TOF-MA spectroscope.
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Table 2. Various Properties of Isoparaffin Alkylates Using Different Feeds of DTBP Initiator”

DTBP amount Conversion Kinematic viscosity T Pour point
Feed o o/ \b Viscosity index o Remark
(%) (%) ¢St @ 40°C ¢St @ 100°C C)
. - - 3.6 1.4 - - i-Cyy feed
I-Clg
20 39 8.6 2.6 150 -30 -
- - 2.9 n.m.‘ - - i'ClG feed
C 10 n.m.’ 44 n.m.’ n.m.’ n.m.’
1-
16 20 36 6.4 2.1 150 -32
30 n.m. 134 n.m. n.m.‘ n.m.
- - 12.2 3.6 104 - i-Cy; feed
C 10 n.m.‘ 20.0 n.m. n.n.’ n.m.
1-Co3
’ 20 37 41.2 6.9 124 -39
30 n.m.’ 102.6 n.m. n.m.‘ n.m.

“Experimental condition : reaction time = 120 min, reaction temperature = 150 °C, reaction pressure = 5 atm. "Conversion was measured by boiling

point distribution curve. “Not measured.
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Figure 3. Boiling point distributions of various isoparaffin alkylates
under the reaction at 150 °C with 20 wt% DTBP initiator.
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Figure 4. Carbon number distributions of various isoparaffin alky-
lates under the reaction at 150°C with 20 wt% DTBP initiator.
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