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Polybutenes

Physical  |yigTANEX | BV— | HV= | HV- | HV= | HV-
propertiesi | LMMH | 1900 | 300 |00 | 35 | 15

(1) (2)[(3)|(4)|(5)](6)
Av. MW [11,700~10,000 | 2,350 | 1,260 | 900 | 750 | 610
Kinetic. Vis.
BT cor| —— | H050 | 60 | u0 | 90 | B
RIn2* ————  |1.5046 |1.4980 | 14932 | 14863 | 14801

¥ Submitted by the manufacturer

Table 2 Physical properties of standard base oils

Base oils
Physical .
Y Neutral g“gtt
properties ¥ toc
(A) | B) | (C) | (D) | (E) | (F)]| (G)
S.G 15/4°  |0.8671 [0.9199 | 0.8588 | 0.8505 | 0.9124 | 0. 9455 | 0. 8922
VIS.[100°F

SUS] 211 156 | 105.4 | 71.6 |—— |—— | 528
V.I 104 §—— | 100 8 |—|——
R.In}’ 1.4769 | 1.5042 | 1.4730 | 1.4694 | 1.4988 |1.5193 | 1.4922

271 531

¥ Submitted by the manufacturer
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Fig. 2 Gel permeation chromatograms of base
oils

Column ! JAIGEL 2H, Eluent: CHCI,
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Fig. 3 Gel permeation chromatograms of polybutenes:

Column : JAIGEL 2, Eluent . CHCI,

Polybutene (1) —aA—— Polybutene (4)
——————— ” (2) —~— ” (5)
— 00— y (3)

ARI

Elution Volume

Fig. 4 Gel permeation chromatograms of base
oils

Column : JAIGEL 2, Eluent ! CHCI,
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Table
JAIGEL 2H
» Table 3 Range of molecular Weight of each
base oils
Base oils Range of MW
£ !‘ (A) 618~156
1y ;
(B) 540~ 96
(C) 540~180
Neutral
(D) 420~ 96
(E) 460~ 96
(F) 630~160
Bright Stock (G) 880~240
column : JAIGEL 4
calibration curve : n-alkane hydrocarbons

)
300 (ml)

200
Elution volume 10,000
Fig. 5 Gel permeation chromatograms of polybutenes
JAIGEL
Column : JAIGEL 4, Eluent : CHCls 2300
Polybutere (1) ——a—— Polybutene (4)
————————— " 2) —-— ” (5)
) JAIGEL
—o0— 2 (3) —X—— ” (6)
JAIGEL
JAIGEL 4
z
< 3 2
®) 10 @
JAIGEL
Fig. 31
Elution volume
Fig. 6 Gel permeation chromatograms of base
oils Table
Column : JAIGEL 4, Eluent: CHCI, 216 026

15mg
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200 300 400 (ml)
Elution volume
Fig. Gel permeation chromatograms of imported
= viscosity index improver
d Column : JAIGEL 4, Eluent : CHCI,
Table Analytical results of imported
: viscosity index improver
} e
200 300 400 (ml -
Elution volume: ‘N Recovery (%)
1 2 Av.
Fig. 7 Gel permeation chromatograms of mixed Polybutene 23.0 | 23.4 23.2
sample Base oil 77.0 | 76.6 76.8
Col :JAIGE
Column : JAIGEL 4, Eluent: CHCI, olumn - JAIGEL 4
———————— Boundary of fraction
Table 4 Analytical results of standard mixture 450ml
Recovery (%) | Av.| ¢ |c.v.
Polypatene 1108 10.4 10.8 |10.7 |0.231| 2.16 10,000 JAIGEL 2H
Base oil 89.2 89.6 89.289.3| ~ |0.26
Neutral (B) ) : ’ : :
Polybutene : 10.36%
Standard mixture
Base oil :89.64%
GPC
Fig.
GPC 2,300
560 148
GPC Table JAIGEL

GPC
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Separation of Polybutenes and Base Oils in Lubricating Oils by Gel Permeation Chromatography

Hiromichi HAYANO and Yukio OHNO*
*Central Customs Laboratory, Ministry of Finance,
531, Iwase, Matusdo shi, Chiba ken, 271 Japan

Gel permeation chromatography (GPC) was applied to the separation of polybutenes in additive
concentrates, which used as viscosity index improvers for preparing lubricating oils.

The experiment was carried out using a Model LC 07 (Japan Anal. Ind. Co.) equipped with UV and RI
detector. The GPC condition was as follows; column : JAIGEL 2H (100 , 20mmg x 600mmx 2), JAIGEL 2
(JAIGEL 2Hx 2), JAIGEL 4 (25 , 20mmg x 600mmx 4), polystyrene gel cross linked with divinyl
benzene, eluent : CHCIs, 3 ml/min, 3ml of 5% additive concentration in CHCIs solution was poured into a
column.

In GPC, the separations of polybutenes and base oils were effected remarkably by their molecular
weight distribution.

When polybutenes having average molecular weight of 2,300 and more are diluted with neutral base
oils it is possible to separate each other and the determination of polybutenes can be attained by using
JAIGEL 4 column.

However, these techniques could not be applied to additive concentrates containing heavy oil such as
bright stock or liquid polybutenes of low degree of polymerization. This is caused by overlapping of their
molecular weight distribution.

It was found that GPC method was simple and rapid, but the limitation of this method was nearly the
same as rubber membrane dialysis method.

— Received Sept. 2, 1978 —



