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200ml
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100ml
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K53
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100mi
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N
10.8g 70ml

mg

27



28

ml

DEGS Polydiethylene glycol

succinate  Versamide 900 Silicone SE 30
Table 1
FENPREE L T ikt Versamide 900
S L OREES U1 SE 30
Al
B D DEGS
“Starex”Tenneco
USA ‘ Chem. inc,
BEBEL &S
rBARETS R
Fig. Table2
Table 1 Relative retention tine (average) for various resin
esters on different liquid phase
Liquid phases 1) (@ Versamide
Peak | Methylesters —— DEGS SE-30 9006
No. %%
1 Tetrahydroabietate (?) 0. 366 — 0. 565
2 Pimarate 0.416 — 0. 634
3 | Dihydroabietate  Dihydropimarate 0. 474 - 0. 677@
4 Palustrate” Levopimarate 0. 580 ( 0. 889 0. 791
5 | Isopimarate 0. 620 :‘ — 0. 837
6 | Abietate 0. 917 1. 186 1. 151
7 Dehydroabietate 1.0 1.0 1.0
8 Neoabietate 1. 069 1. 351 1. 309
u Unknown — — —
(a)Dihydroabietate
Column Glass column mm(ID)x 2000mm
Column Temp 180 (Versamide900 220 )
Injection Temp 200 Carrier gas He (7Oml min)
Detector FID(SensitivitylOM, Range 0.08V)Air  900ml min,H2 45ml min

Filler (1)(Poly)Diethylene glycol succinate 10

(2SE 30
(3)Versamide 900 10

Chromosorb WAW 80 100Mesh
Chromosorb WAW DMCS 80 100Mesh
Neopak IA 40 60Mesh

These peak Nos. correspond to ones in all gas chromatograms in this report



Raw Rosin (White Pasty Part)

o

0.2 0.4 0.6 0.8 1.0 12
Relabive retention time

7 Tall Oil Rosin (C)

10

Talloil Rosin
(Heat-Treated) (A)
. 123

12 Rosin {Heat-Treated) (B}

0 0.2 0.4 06 0.8 1.0 12
Relative retention time

Fig.l 1 Gaschromatograms of various rosin

esters on DEGS liquid phase
Column temp. 180
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13 Disproportionated Rosin

0 0.2 0.4 0.6 0.8 1.0 1.2
Relative retention time

Fig.l 2 Gaschromatograms of various rosin

esters on DEGS liquid phase
Column temp. 180

I Raw Rosin (White Pasty Part)

2 Raw Rosin (Yellow Part)

3 Gum Rosin WW

Wood Rosin (USA)

Tall Oil Rosin (A)

6 Tall Oil Resin (B)

T T T T T

T T 1§ T 1 ¥
0.2 0.4 0.6 0.8 1.0 1.2 1.4
Relative retention time
Fig.2 1 Gaschromatograms of various rosin
esterson SE 30 liquid phase
Column temp. 180



7 Tall Oil Resin (C)

8 Tall Oil Rosin (D)

Rosin (Portugal)

Rosin (China)

11 Talloil Rosin (Heat-Treated) (A)

Heat Stable Rosin

T T T T L y
0.2 0.4 0.6 6.8 1.0 1.2 1.4
Relative retention time

13 Disproportionated Rosin

14 Hydrogenated Rosin

15 Abietic Acid (Reagent)

0.2 0.4 0.6 0.8 1.0 1.2 1.4
Relative retention time

Fig.2 2 Gaschromatograms of various rosin
esters on SE 30 liquid phase
Column temp. 180
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1 Raw Rosin (White Pasty Part)

3 Gum Rosin WW

4 Wood Rosin (USA)

5 Tall Oil Rosin (A)

13 Disproportionated Rosin

14 Hydrogenated Rosin 3
7
o oz | o4 | 06 08 10 " 12

Relative retention time

Fig.3 Gas chromatograms of various rosin
esters on Versamide 900 liquid phase
Column temp. 220



Relative retention time

Fig.4 Gas chromatographic changes of
resin ester (Gum Rosin WW) as time

elapsed (about one month)

D
B D
20
25
Fig.4
200
DEGS
SE 30
Gum Rosin WW
0
After about one month
L | [ L3 L] L] L 4 L] 3 L] ‘ . L " L §
0 0.2 0.4 0.6 0.8 1.0 1.2
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Table 2 Peak area intensity of various resin esters on DEGS liquid phase

Rosin Raw Rosin | Raw Rosin Gum Wood Tall Oil Tall Qil Tall Oil Tall Oil

(White) (Yellow Rosin Rosin Rosin Rosin Rosin Rosin

Pasty Part) ww (USA) (A) (B) €) D)
Methylesters Part) P % ®
abiatate () - - - - o | 6@ 3%) 1%)
Dextro-
pimarate 5(%) 3(%) 5(%) 8(%) 4 5 6 4
Dihydroabietate/
Dihydropimarate 2 2 2 2 4 5 5 3
Palustrate/
Levopimarate 38 5 23 11 11 7 7 7
Isodextro-
pimarate 4 4 18 20 6 7 9 11
Abietate 15 5 29 41 42 30 27 38
Dehydroabietate 9 58 5 8 19 31 33 29
Neoabietate 7 - 18 8 3 - - -
Unknown . - = - - - - -

éamples presented by Harima Chemical Co.
Rosin Rosin Rosin Tall Oil Heat Dispropor- Hydro- Abietic
(Portugal) (China) Rosin tionated genated Acid
(Heat- Stable Wood Rosin (Reagent)
Methylesters TrzaAt;e ) Resin Rosin
o - - 5% 4%) %) 8(%) 4%)
Dextropimarate %) (%) 5 4 3 6 5
Dihydroabietate/ ' ()
Dihydropimarate 1 2 8 6 1 56 6
Palustrate/
Levopimarate 22 23 8 10 - 11 4
Isodextro-
pimarate 4 - 6 4 2 3 5
Abietate 37. 43 30 35 - - 16
Dehydroabietate 5 4 32 25 63 14 49
Neoabietate 16 15 - - - - -
Unkoown - - — — - - 2
(2) Dihydroabietate.
200 180
Versamide Fig.5
900 220 DEGS
DEGS SE 30 Table 3



§ 180
Gum Rosino| 957
£ 181 : 316 |Pimarate
) 241 301
Peak 270 | | l l |
. 100
Abetic Acid 243 Dihydroabietate
(Reagent) |  1gg 215 [259 300 +
Peak 3 U] g 30 [Din-
i ki dropalustrate
. 241 301
Gum Rosin 316 Palustrate
Peak 4 57 ‘
241
Gum Rosin .
256 301316 Isopimarate
Peak 5 H257Z§7j [
F.M . Sensitivity X 1
LV. (Volt)
Gum Rosin 24%56
316 |Abietate
Peak 6 | 185 213 |
L1
Gum Rosin “ 239 280
Dehydroabietate 300
Peak 7 299
2?5 { %14 60

Fig.5 Mass spectra of characteristic peaks of gum

rosin and abietic acid reagent

Raw Rosin (White Pasty Part)

25

25
,30

300

25

Fig.7

300

Fig.6

280

15

Fig.8

Heat- treated at
100°C for 25 min.

at 300°C for 25 min.

at 300°C for 25 min.

i} 0.2

0.4 0.6

0.8

Relative retention time

Fig.6 Gas chromatographic changes in raw
rosin by heat-treatment (Esterified

after heat-treatment)

1.0

1.2

Liquid phase DEGS, Column temp.

180

200

25

300

25

120

15
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Table 3 Correlations of structure of abietic and pimaric-type methyl
esters with mass spectra (Intensity for each fragment mass peak givenas

percentage of total ion intensity)

Abietate| Palustrate Dihydro Dibydro | Dehydro Pimarate Lso-
| palustrate| abietatel abietate pimarate
M. W. 316 316 318 318 314 316 316
Parent mass 6.2 39 3.2 0.9 3.8 1.6 1.4
-CH, 0.7 5.1 6. 4 0.5 40 0.9 0.9
~iso C3Hy 0.9 0.2 0.6 2.7 0. - -
-COOCH;, i L3 1.1 3.5 13 0.8 2.0 2.5
-HCOOCH, | 53 03 21 0.8 0.1 0.4 1.9
-CHs -HCOOCH; 4.0 4.8 144 13 26.9 0.8 4.2
-iso CsH, -HCOOCH{ 2.6 0.1 13 4.5 0.5 - —
- CyHs - - - — — 0. 0.6
-C.Hs -HCOOCH, - - - - - 0. 06 0.6
300 30 160 220
60 120
60 120 Fig.10 11 900cm 1100
160 180 1200cm 1500cm 1600cm 1800cm
200 220 Fig.9
Gnm Rosin WW

VAL

deat -Treated
at 280°Cfor
25min .

at 300°C for
15min .

at 300°C for
30min .

at 300°C for
60min,

at 300°C for
120min,

08 10 12

Relative retention time

T 02 04 06

(=1

Fig.7 Gas chromatographic changes in gum
rosin WW by heat-treatment(Esterified
after heat-treatment)

Liquid phase DEGS, Column temp. 180
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Tall Oil Rosin (A)

Heat-Treated at 300C. for 15 min.

at 300C for 30min.

at 300C for 60 min.

06 o8 Lo L2

Relative retention time

oo
I
~
<
W

Fig.8 Gas chromatographic changes in tall oil
rosin(A) by heat treatment (Esterified

after heat - treatment)
Liquid phase :DEGS, Column temp., 180

160C

180C

200C

220C

—————rT 7% T T A T ¥ T v L v T
0 0.2 0.4 0.6 0.8 L0 1.2
Relative retention time
Fig.9 Gas chromatographic changes in gum rosin
WW ester by different column temperature

Liquid phase : DEGS
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Origin

300° C15min. \ A

300° C30min. \ /\

300° C60min, \\ /\

30090120min- \N A MW
300° C240min. N\ A M

8 16 1 12 10§ 6 1
X 100cm™!

Fig.10 IR spectra of heat - treated products

of gum rosin
Origin
300° C15min. \\ /\
300° C30min. \/\ /\
300'060min.M /\
300“C120min.N\ A
300'C240min.M /\ M

1816 14 1z 10 8§ 6
X 100cm™!
Fig.11 IR spectra of heat - treated products
of tall oil rosin
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Gas Chromatographic Investigation on Natural Rosins and Their Changes by Heat-Treatment

Keiichi FUJITA, Masaru SHIMADA
Central Customs Laboratory, Ministry of Finance
531,lwase, Matsudo-shi, Chiba-ken

Resin acids in natural rosins were investigated by gas chromatography after esterification by diazomethane.
DEGS, SE-30 and Versamide 900 liquid phases were used for gas chromatography. Since it is well known, however,
that isomerisation of rosins occurs by heat-treatment, such behavior was also studied by means of IR
spectrography and gas chromatography. Resin acids in rosins were separated and identified by gas
chromatography and from their peak area intensity the content of each resin acid was measured. The
isomerisation occured with increasing temperature and time, showing the decrease of abietic acid and
dehydroabietic acid. During gas chromatographic operations, some isomerisation took place and, as a result, the
heated rosin in higher column temperature indicated the differences with the original composition.
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