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Table 1. Component of The sample

Sample
No.
Component 1 2 3 4 S 6
PVC 72.05%| 47.57%| 70.32%| 47.57%| 56.18%| 56.12%
DOP 15.75 | 14.27 | 19.69 | 7.14 | 42.14 | 42.09
-
8 DBP - - - 7.14 - -
= DOA 5.25 - 4.92 - - -
2]
= Chlorinated
- . - 1. - -
Hydrocarbon 11.89 11.89
% Ether
o Soluble 2.25 - 2.11 - 0.36 | 1.23
°z3x " Materials
=
2 2 3 | # % Bther
& Mo Insoluble 1.73 126.27 | 2.96 | 26.26 1.12 | 0.56
Materials

PVC : Polyvinyl Chloride
DOP : Dioctyl Phthalate
DBP : Dibutyl Phthalate
DOA : Dioctyl Adipate

It contains ether soluble stabilizer.

It contains stearic acid metal salt as stabilizer,

pigment,inorganic matter,etc.




Sample No. 1.

1600 1500 1400 1300 1200 1100 1000 900 800 700
] ] 1 L I |

Sample No. 2.

16100 1500 l4(|)0 1300 IZOIO ll?O 1000 900 800 700
1 1 l ]

Sample No. 3.

1600 1500 1400 13 1200 1100 1000 900 800 700
1 ! I ] ! ! | ! ] ]

Fig.1. Infra-red Spectra of Samples
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1
( Merck Kiesel gel unter 4mm 05 0.7mm
0.08mm.for chromatography ) 59
( Merck Kiesel gel G 1 6 8
nach stahl)
6 20
(Table 2)
1
Table 2. Extraction with Ether
Sample
No.
Time 1 2 3 4 5 6
6 hr. 20.72% - %l 26.06% - % - % - %
8 21.19 - 26 .43 25.61 42 .19 -
10 21.41 26.13 26.54 - - -
12 22.05 26.16 26.63 25.73 42 .38 43 .54
14 22.06 26.14 26.82. - - -
16 22.23 26.16 26.87 25.79 42 .49 -
18 22.35 - 27 .04 - - -
20° - - 27 .07 25.73 42 .62 -
Ether Soluble
. . . . .70 .32
Matter Content 23.25 26.16 26.72 26.17 42.7 43.3
Fig.3,4
Thinius 1170cmt
v -C-O
2 50
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Infra-red Spectra of Extracts
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Ooml 50ml
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Fig.5. T.L.C.on Silica Gel 0.25mm
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Table 3.
Chromatographic Separation of Mixed Plasticisers
Eluate % .
Eluant Plasticiser Sample No.2 | Sample No.3
Carbon tetrachloride Chlorinated 44 .45% 2.63%
Hydrocarbon
Carbon tetrachloride 9 ’ ) ) )
Chloroform 1
Carbon tetrachloride 8 | Dioctyl 9.35
Chloroform 2 Phthalate ] ’
Carbon tetrachloride 7 “
Chloroform 3 B ? 13.29 27.51
Carbon tetrachloride 6 e } 21.56
Chloroform 4 '
Carben tetrachloride™ 5 "
Chloroform 5 1 39.98 12.83
Carbon tetrachloride 4 el ) 1.12
Chloroform 6 )
Carbon tetrachloride 3 | Dioctyl * . 15.81
Chloroform 7 adipate ‘
Carbon tetrachloride = 2 | 1) Dioctyl adipate . 4.19
Chloroform 8 | 2) Lipide (trace) )
Chloroform Lipide - 0.30
Chloroform 9.5 e _ 1.62
Methanol 0.5 '
Chloroform 9 " )
Methanol 1 - 0.94 1.45
Chloroform 8.5 o
Methanol 1.5 B 0.35
Methanol - - -
Total Eluate |Total Eluate
98.66% 98.72%

* |If a sample contains dibutyl phthalate,it will eluate at the same

time with dioctyl adipate.
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13 (20 30ml)
Table 4
1
Table 4.
Results of Quantitative Separation
Sample
No. 2 3 4 5 6
Plasti- Cont- | Exam-| Cont~- | Exam~|Cont- | Exam-|Cont~- | Exam-{ Cont-{ Exam- {Cont-| Exam-
sizer ent ined |ent ined ent ined [ent ined ent ined ent ined
% % % % % % % % % % % %
DOP 15.75| 14.17| 14.27| 13.94 | 19.69| 19.58 | 7.14| 6.89 |42.14| 42.22(42.09| 41.44
DBP - - - - - - 7.14| 7.15 - - - -
DOA 5.25| 6.55| - - 4.92) 5.49| - - - - - -
Chlorinated
- - .89| 11.6 - - |11.89[11.65 - - - -
Hydrocarbon 11.89) 11.63
letely removed with ether from
the base polymer by 12 hours or
4 more extraction.

12 The extracts were separeted by
column chromatoraphy packed with
sillicagel. Single or mixed carbon
tetrachloride,chloroform and me-
thanol were employed for the elu-
ant.

2 All of the plastizers were sepa-
rated quantitatively.
Summary Infra-red spectroscopy and thin

Using the polyvinyl chloride

compound containing chlorinated

hydrocarbon,dioctylphthalate,

dibutyl phthalate and dioctyl

adipate as plasticizers,the quan-

titative extraction and separation

were examined.

All the plasticizers were comp-

layer chromatography were adopted
for the identification of the

extracts and the eluate.




10)

11)

D.Hummel.Kunststoffe, 46,442
(1956)

H.Luther,H.Meyer,H.Lowe,Z.

Anal.Chem., 170,155 (1959)

12 (1959)
J.Haslam,W.W.Soppct,J.Soc.Chem.Ind.,
67,33 (1948)

K.Thinius,"Analytische Chemie Der
Plaste",Springer (1952)
M.W.Robertson,R.M.Rowley,British
Plastics,33,26 (1960)
J.Haslam,D.C.M.Squirrel.The Analyst,
80,871 (1955)
J.Haslam.W.Soppet,H.A.Willis,J.Appl.
Chem.,1,112 (1951)
D.Braun,Kunststoffe,52,2,(1962)
M.Cachia,D.W.Southwart W.H.T
Davison,J.Appl.Chem.,8,291 (1958)

(1952)

45

Quantitative Estimation by
Column Chromatography of Plas-

ticizers in Polyvinyl Chloride

Samuro Miwa

Teruhiko Furuhashi

Nagoya Customs Laboratory
kaigandori-5,Minato-ku Nagoya



