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Table 1 Experimental condition
GPC
) Column JAIGEL
2 | 4« | 2mH
Gel Crosslinking polystyrene
Size (mm) 20/600(4} 20/600(4)| 20/600(2)
Pore size A) 100 25 100
IR NMR E.V.of ethanol(mg ) 503 453 252
E.V.of polystyrene (mf ) 220 173 108
Range of M. W. 100-5000(100-1000 | 100-5000
N.T.P. 800TP/F|800TP/F| 4500TP/F

Solvent Chloroform 3.1ml min.

531 Sample volume 3.0ml(5% solution)
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Table 2 Elution volume and molecular weight of

standards
Graur Standards M.W:. |E. V.(m¢) 5,000-
Polyethylene glycol 6000 | (7500) | 109 -
=]
” 4000 | (3000) | 117 &
A ” 2000 | (2000) | 127 z
" 1000 | (1000) | 142 _‘_El,ooo-
” 600 | (600)| 155 j:’ 500k
Polypropylene glycol (4000) | 120 =
4000(triol)
(3000) | 124 . i .
3000(triol) 100 150 200 250
B ” Elution volume (m/)
{(2000) | 128
2000(diol)
. (1000} | 150
1000(diol)
Ethyl Palmitate 284 193 . . . ]
n-Amyl laurate 270 196 Fig. 1 Relationship between elution volume and
c n-Amyl caprylate 214 207 molecular weight of standards
Methyl n-caprylate 158 218
Tri-e-methy! benzyl phenol 406 196
D | Di-a-methyl benzyl phenol 302 213 Table 3 Elution volume and molecular weight
Mono-e-methyl benzyl phenol| 198 239 of Standards
Castor oil (932) | 152 Group Standards M. W.|E. V. (mf)
Tristearin 892 154 Menthyl stearate 298 201
E Distearin 625 164 A n-Amy!l caprylate 214 319
Methyl caprylate 158 357
Monostearin 359 181 Tri-a-methyl benzyl phenol | 406 | _ 297
Dimer acid (564) 142 B Di-a-me thyl benzyl phenol | 302 342
Abietic acid 302 195 Mono-e-methyl benayyl 188 408
p henol 94 509
F Dehydrogenated rosin (300) 190 Anthracene 75 | i
Polymerized rosin (604) 175 c Phenanthrene 178 478
G Aroclor 5442(PCT) (506), | 226 Naphthalene 128 | 482
Benzene 78 492
Aroclor 1254(PCB) (326),1 238 [ rvinhent 30 o
Diphenyl 153 440
Triphenyl methane 244 381
Average molecular weight by the makers E |Diphenyl methane 168 | 414
data Tolluene 92 467
() Molecular weight of main commponent Column JAIGEL 4
(' )a as Octachloro triphenyl
() as Pentachloro diphenyl
Colu n JAIGEL 2H Table 2 Table 3

Fig.1 Fig.2
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Fig. 2 Relationship between elution volume and molecular weight of standards
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Fig. 3 Relationship between elution volume and
concentration of caprylic acid

Dimer acid Cus

Table .

Fig. 3

Table 4 Elution volume and molecular weight

of standards

Standards Chemical structure |M.W.IE. V. (mf)
n-Amyl n-caprylate |{CH, (CH,)CO0{CH,),CH,2 14 319
Tetradecy! alcohol  |CH, (CH,),,CH,0H 214 325
Tridecanic acid CH, (CH,),,CO0H 214 366

Column JAIGEL 4

Sample conc.

5% solution
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Fig. 4 Chromatogram of hot melt adhesive
Column JAIGEL 2
Detector R1
a Ethylene vinylacetate copolymer
b Higher fattyacid estcr
¢ Chlorinated poly phenyl

Fig. 4
b ¢ IR
Fig.5 a
b IR 1,735
= 1,175cm c CH
720cm

(a)

(C) ‘
A b o112
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Fig. 5 IR spectra of hot melt adhesive
components separated by GPC

Hot melt adhesive
IR Fig.6

GPC
Fig.7

IR Fig.8
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Fig.6 IR spectrum of hot melt adhesive
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Fig.7 Chromatogram of hot melt adhesive
Column JAIGEL 2H
Detector R1
a Rosin ester

b  Cumaron indene resin

%5 28 20 15 16 14 1z 10 8§ 6

Fig.8 IR spectra of hot melt adhesive components
separated by GPC

3,060cm 3,000cm

1,000cm 740cm

b IR

—_
E)
=
©
=
>
=
=
23]

1 !

I
200 300 400 500

Elution volume (mf)

Fig.9 GPC chromatogram of liquid adhesive
part A

Column JAIGEL 2

Detector R1
a Bisphonol type epoxyresin
b Chlorinated biphenyl

(a)

(e)

36 28 20 18 16 14 12 10 8 6
X 10%m™!
Fig.10 Chromatogram of liquid adhesive part A
Column JAIGEL 2
Detector R1

a Polysulfidformal
b (low morecular)
c Phthalate (plastisizer)

(A)
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Fig. 11 Chromatogram of liquid adhesive part B

Column
Detector

JAIGEL 2

R1

Bisphenol type epoxy resin
Chlorinated biphenyl

36 28

20 18 16 14 12z 10 8
(b)
36 28 20 18 16 14 12 10 8 6
X 10%m *
Fig. 12 IR spectra of liquid adhesive part B
components separated by GPC
GPC
SH
GPC
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Fig.13 Chromatogram of liquid type adhesive
Column JAIGEL 2
Detector R1
a Polyester of oxypropylated birphenol
Aand fumalic acid
b g Polyethylene glycol methacrylate
h o0-Sulfo benzimide(Saccharin)
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Fig. 16 IR spectra within 1,200cm 1,100cm
Fig. 14 IR spectra of liquid type adhesive of liquid type adhesive components b
components separated by GPC d f gseparated by GPC
b g IR
f 1,200 1,100cm
ve o veoc Fig.16
TMS
1 1 i 1 1 L i |
7 6 5 4 3 2 1 0
ppm h IR o-Sulfo
benzimide(Saccharin)
Fig.15 NMR spectrum of liquid type adhesive
component f separated by GPC
afh IR
a IR Fig.17 GPC
A abocd IR
Oxypropylated Fig.18
bisphenol A a
Oxypropylated bisphenol A 1,460 1,420cm
f IR NMR Fig.15 b cH
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Column { JAIGEL 2H
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Elution volume (m4)

)
100

Fig.17 Chromatogram of gum component in
chewing-gum
a Polyisobutylene,polyisoprene and
polyvinyl acetate
b polyviny lacetate
¢ Rosin ester

d Resin in chicle gum or solva gum

L | L L L s s
36 28 20 18 16 14 12 10 8

I L L L L L L

3‘6 28 20 18716 14 12 10 8§ 6
X10cm™*

Fig. 18 IR spectra of gum components in

chewing gum separated by GPC

IR Fig. 19
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Fig. 19 IR spectrum of n-hexane soluble matter
in polymer separated by GPC from
chewing gum

Chicle gum
Sorva gum

720cm

Column : JAIGEL 2H
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100 150 200 Z-EO
Elution volme (m¢)

Fig. 20 Chromatogram of greas additive
a Polypropyrene
b Hydrocarbon oil
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Fig. 21 IR spectra of grease additive components

separated by GPC
Fig.20 ab
IR Fig.21
a
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Fig. 22 Chromatogram of antioxidant for rubber
a Tri-a -methyl benzyl phenol
b Di-a -methyl benzyl phenol
¢ Mono-a -methyl benzyl phenol

Fig.23 NMR Fig.24
a
3
a
IR
o4  3,530cm
a
NMR
a
328 20 185 16 14 12 10 8

AL

98 20 18 16 14 12 10 8 6.
C
% 28 20 18 16 14 12 10 § 6
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Fig.23 IR spectra of antioxidant components for

rubber separated by GPC

a TMS

-

10 9 8 7 6 5 4 3 2 1 0

10 9 8 7 6 5 4 3 2 1 0

Fig. 24 NMR spectra of antioxdant components
for rubber separated by GPC
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c IR 830cm
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NMR
CH
o

~L i —i ] }_ ° _1 L 1 l_ ¢ _{ ]
150 200 250 300 350
Elution volume (mf)
Fig.25 Chromatogram of frame-retardant

Colum JAIGEL 4

Detector RI

a Polypropyrene glycol and ester
b Diethylene glycol adipate

c Propylene glycol phosphate

(b)

(c)

n

Fig.26
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8 16

IR spectra of frame-retardant components
separated by GPC
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Fig.27 NMR spectrum of frame-retardant C se-

parated by GPC.

GPC

IR Fig.26
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Fig.27
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Fig.28 Chromatogram of plastisizer (alkyl phe-
nyl phosphat)

Column JAIGEL 2
Detector RI
@H —CH,

l (a)

(b)

Fig. 29 NMR spectra of plastisizer components
separated by GPC

Table 5 NMR proton ratio of plastisizer
components separated by GPC

Proton ratio
—CHs |-CHz—CHy|—CH:—CHs
Sample 1.00 1.10 0.19 0.29
a 1.00 0.94 0.35 0.53
b 1.00 1.16 0.16 0.25
¢ 1.00 1.10 0.10 0.15
NMR
CH CH Table 5 a

1 1

1 L
100 150 200 250

Elution volume (mf)

Fig.30 Chromatogram of urethane resin raw
material
Column  JAIGEL 2H
Detector RI
a Castor oil
b 1 4 Butanediol
(b)
36 28 20 18 16 14 1z 10 8 6
X10%cm™ !
Fig.31 IR spectrum of urethane resin raw

material component separated by GPC
1 I
—$-CH2—('3—

TMS

4 3 2 1 0
ppm
Fig.32 NMR spectrum of urethane resin raw

material component separated by GPC
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Fig. 33 Chromatogram of urethane resin raw

material

a Diphenyl methane 4.4 diisocyanate

b Alkyl phthalate

¢ Selfcondensation product of diphenyl
methane 4.4 diisocyanate

c d 1,370cm

GPC

GPC
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Fig. 34 IR spectra of urethane resin raw
material components separated by GPC
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Analysis of Organic Chemical Products by Gel Permeation Chromatography

Keiichi FUJITA Hiromichi HAYANO Itsuo MUTO

Central Customs Laboratory Ministry of Finance 531 Iwase Matsudo-shi Chiba-Ken Japan

The relation between elution volume and molecular weight and elution volume and chemical structure of
organic compounds was studied by gel permeation chromatography(GPC)

And the results were applied to separation and analysis for commercial chemical products

The elution volume of organic compounds is specific in accordance with the molecular weight and chemical
structure of the compound

The elution volume of fatty acids gives lower value that of the compounds which have same molecular
weight  The relation between elution volume and logarithm molecular weight gives a straight line in a
homologue

GPC is a very convenient method to separate a mixture of organic compounds into individual component The
authers report on the separation and identification by additional spectro method such as IR NMR for commercial
chemical products for exsample adhesive sealing material additives for plastics and rubber and row material of
synthetic polymer
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