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Analytical Procedure of Additives in Polyethylene
by Thin Layer Chromatography

Hideo Tada

Tetsuo Nyukai
Noriaki Emura
Masaru Uemura

Yujiro Kosaka

An analytical method of the additives contained in polyethylene was studied by means of Thin Layer

Chromatography.

The results obtained are as follows :
1) Many types of additives in polyethylene such as slip agent, UV absorber and antioxidant etc. could

be identified by Thin Layer Chromatography.
2) The spot separated by means of Thin Layer Chromatography could be further identified by IR, UV

or GC.

3) With this technique alone, however, amide homologues could neither be identified in accordance
with its carbon number nor with saturated and unsaturated fatty acid amides. For this reason, 1t is

necessary to use GC together with Thin Layer Chromatography.
4) As to the preparative technique for the identification of the additives in polyethylene, Thin Layer

Chromatography is considered to be simpler and more useful than GC.

. $Bo Lin LY — R HRBORIAINFEL T2
L% & # 2 Be, B LmnAE AT R YT T T 4,
BT 2 hi- R Y < — i 3l 4 i D A Feots X ORASIEHEREE O— BB T IEDO AT
nTwb, FoORYT—OHAEN, B& b—HH EME, EETAHC LIIEHIREEL D LA %V,

TelALBl IR H o @ BRI mRnANRER S 58 L HEINFINE S T RIS DA%
anbhb. ZhHLEMFOREMARYMA - LGV B, HAITaT NI T7 4 — X ENRLDEIsD,

Sy, HA M-V -V R LEELRMEE LT BREBIn< N7 4 — K, BB TLALE

* AR Y7 I VSR

(6)




BB o< b T7 4~k EBRY TF L hOmRIEIS 73

RE W ke LTEAHTHRAESR TS, HHD
LEHOGMANERB I nv NS TT 4 — X Y B
SEERTENE, DL REEBRS PR X b R
ENFEEL 2D,

RV =2 —howEinFoSHFIE LT, Slonaker &1
BARYTF Lo FETS lppm BED 7=/ —
VR (ERI D58, B TELEHREL OB,
F7c Dobies? 3EBEDNRT V7 = ) v RSEIERIN
FOLSERIN s Z 7w, IR ARy FOEKIT LD
TFTUU M- A~ I VERYR I o1 LOfth—i
HIRREBS IEFIC DN TOBHBI ~0 132, 3B 523,
BRI RAEBH ILFY, W X OB EH oL T oiE s
w2 ST T 4 =5 EES E Disv.

AR CTIEBORMAZEE 7 o~ V7 T7 4 —2 X
DOBEL, SHRGHEELRINAE SR L C—Bias s
Prkie X D FESEFE it 2 7 5 ek a#ast Uiz,

2. ® B

(s #
KR A TR O MR I s X ORamRinA 4 &
Ly v Tablel, 2R3, RGN = / —

Tble 2 Properties of Polymer Samples

; MI d
Samples g/10min _g/cc
PE—1 0.256  0.921
PE-—-2 1.51 0.922l Cable Resin
PE—3 1.07 0.918
PE—4 1.8 0.918 Polyethylene
PE—5 1.0 0.920
EVA-1 3.14 Ethylene-Vinyl Acetate
; Copolymer
PP—1 9
I; g:g gf\élo ‘ Polypropylene Resin
PP—4 8.5

IVREELBT b 5 (No.1~5) 4 v RR(E) 1EH]
28 (No.6~7), /7 =/ v RENGRINFI(No.
8) LAV MNYT YV REARRING (No.9) o
F 1M, WAl LR I F4E (Nol0~13) s
LOBEAE UTIES & R RmEIER (Nol4, 15)
D 2FEEAL Nolb6od Eicosane I, BEHhH #Ic
BB 58 ) 25 L U DES FEDCHL TS S
D& LUTEAL

Table 1 Properties of Commercially avairable Additive Samples
Trade name mp (°C) Use Maker
1 Tonol 69 Antioxidant ;232 br;argﬁe”for (2,6-di-tert-butyl-4-methyl phenol)
2 Santonox 160 ” trade name for (4,4’-thiobis (3-methyl-6-tert-butyl
phtilnol) made by Monsanto -
o trade name for (2,2’-methylene-bis (4-methyl-6-tert-
3 Antioxidant 2246 >120 7 butyl phenol) made by American Cyanamide butel
trade name for (4,4’-methylene-bis (2,6-di-tert-buty
)\ ’ 4 Ethyl 702 ” phe(:inol)) made by Ethyl Corp. batl
trade name for (tetrakis methylene (3,5-di-tert-butyl-
' 5 Irganox 1010 7 4-hc)11droxy-hydrocinnamate methane)) made by Ggig)};
trade name for (dilauryl thio-di-propionate) made by
6 DLTP 40 4 Yozhitomi Seiyaku K. K.
trade name for (distearyl-thio-di-propionate) made by
7 DSTP 65 7 Yoshitomi Seiyaku K. K.
8 UV-531 46 UV Absorber trade name for (2-hydroxy-4-octoxy benzophenone)
made by American Cyanamide Co. henol b
Lo trade name for (substituted hydroxy phenyl benzotria-
9 Tinuvine 326 ” zole) made by Geigy A-G.
10 Diamid 0-200 76 Slip Agent trade name for (oleamide) made by Nihon Suiso K.K.
11 Diamid 200 109 ” Eade name for (stearoamide) mado by Nihon Suiso K.
12 Neutron 82 P i{ra?{e name for (erucamide) made by Nippon Camphor
13 Kemstrene Amide B P gﬁg;ir;:{n%iioi;igrll)ehenamide) made by Humko Product
14 Resistat PE-139 Antistatic Agent ggxggig%?“m““mmmﬁm“me*i
. trade nrme for (none ionic surfactant) made by
15 Elegan P-100 7 Nippon Oils and Fast Co.
16 Aicosane Wax (Aicosane) made by Eastman Organic Chemicals
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Fig. 1 Extraction rates of additives by Isopropa-

nol

1 : Stearoamide 7 : Stearic acid

2 : Santonox 8 : Behenamide

3 : UV-531 9 : Erucamide

4 : DLTP 10 : Resistat PE-139
5 : DSTP 11 : Elegan P-100

6 : Oleamide 12 : Tonol
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Fig. 2 Extraction rates of additives by Chloro-

form

1 : Stearoamide 7 : Stearic acid

2 : Santonox 8 : Behenamide

3 : UV-531 9 : Erucamide

4 : DLTP 10 : Resistat PE-139
5 : DSTP 11 : Elegan P-100

6 : Oleamide
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Table 3 Rf Values of Additives

Developing Solvent*

Additives A B C D E
1 Tonol 0.78 0.83 0.75 0.87 0.77
2 Santonox 0.10 0.50 0.08 0.25 0.38
3 Antioxidant .57 0.79 0.40 0.62 0.64
4 Ethyl 702 0.77 0.83 0.70 0.79 0.79
5 Irganox 1010 0.42 0.85 0.02 0.41 0.66
6 DLTP 0.40 0.84 0.08 0.67 0.54
7 DSTP 0.47 0.86 0.11 0.67 0.59
8 UV-531 0.60 0.82 0.41 0.71 0.64
9 Tinuvine 326 0.73 0.84 0.76 0.83
10 Diamid 0-200 0.02 0.21 0.02 0.01
11 Diamid 200 0.02 0.21 0.02 0.01
12 Neutron 0.02 0.20 0.02 0.01
13 Kemstrene 0.02 0.20 0.02 0.01
14 Resistat 0.00 0.11 0.00 0.00
PE-139
15 Elegan P-100 0.00 0.00 0.00 0.00
16 Aicosane 0.84 0.85 0.86 0.89

%A : CHCly : CeH,y2 (1: 1)

: CHCI; : EtOH (97 : 3)

: n-Hexane : C¢Hg (1: 1)

: Ethyl acetate : Petroleum ether (1 : 10
: CHCl3
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Fig. 4 Thin Layer Chromatograms of known
additives and Isopropanol extracts of

PE1~PE5

1:PE-1 6 : Ionol

2 : PE-2 7 : Santonox
3 : PE-3 8 : DLTP

4 : PE-4 9 : DSTP

5 : PE-5 10 : Oleamide
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Fig. 5 Ultra—violet spectra of known additi-
ves and extracted compounds of each
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Fig. 6 Thin Layer Chromatogram of known
additives and Isopropanol extracts of

EVA-1

1 : EVA-1 6 : UV-531
2 : Oleamide 7 : DLTP
3 : Resistat PE~139 8 : DSTP
4 : Santonox 9 : Ionol

5 : Elegan P-100
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and extracted compounds of each spots

a: extracted compound of Rf value 0.5 (EVA—1)
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Fig. 8 Infrared spectra of Santonox and extracted
compound of Rf value 0.5 (EVA-1)
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Table 4 Results of Identification and Determination of Additives in Competitives
Resin by Thin Layer Chromatography and other Instrumentation
Tonol Santonox UV -531 DLTP DSTP Oleamid  Erucamide
Sample Surfactant
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
PE—1 None 440 None None None None None None
PE—2 ” 870 7 7 7 ” ” 7
PE—3 ” 800 ” ” ” ” ” ”
PE—4 ” None ” ” ” ” 7 ”
PE—5 700 Y y ” 7 ” ” ”
EVA—1 Trace <10,000 24,000 ” ” 28,000 ” ”

PP—1 None Find out None 7 Find out None 2,000 ”
PP—2 410 None ” Find out None 3,200 None ”
PP—3 740 ” ” None ” 2,300 ” ”
PP—4 780 ” ” Vi ” None 1,700 ”
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