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ABSTRACT. The composition of trace materials in domestic circulated I.PG are determined. The sampling points are
two evlinders of 1.PG evlinder re-inspection cenler, six vaponzer of IPGi-supplyving group facilities, and the compressed
oil Trom one 1LPG station.  In the trace matenals from cvlinder of 1LPG evlinder-reinspection center. alkene and diene derivative
(No. of carbon = 9}. aromatic compeounds. and tarry chemicals(No. ot carbon 2 [0)are 1.3-39.9%0. 0.7%. 57.8 -96.0%.

respectively. Whale in the trace matenals trom LPG-supplying group tacilities and in the oil from LPG station. tarry
chemicals(No. of carbon:: 1) exceed 96.6%. Nine samples are classiticd into three clusters. One cluster 1s the sample
of SE company cyvhinder-ieinspection center(Euchdian distance between S company LPG evhnder-reinspection center
and SE company cylinder-reinspection center=2.11). the other i1s the sample of SE company LPG cvhnderreinspection
center(Euclidian distanee between trom samples of LPG-supplying group tacilitics including compressed oil from LPG
slation=0.110) the third is the samples of T.PG-supplying group facilities(liuclidian distances among them: (0.075). The
compositions of samples from LPG-supplving group facilities are similar to those of oil from T.PG station. liurthermore
densilies of samples from LPG-supplving group facilities and compressed oil in [.P(T station are 0.873, (0.873 = 0.00798
(99%n confidence limils) respectively. Il was presumed that tary chemicals had been leached trom the compressed oil

ol L.PG supplving facililies.
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Fig. 1. Clwomatogram of residues obtamed from LPG-cviinder remspection center in S company.
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Table 1. Determination of residucs obtained trom cvlinder of I.PG cvlinder -reinspection center in SE company

Kinds Chemicals Molecular tormula wi(®a)
propune C.H; 0.1
Alkane(C,. C,) 1-butane C,Hi 0.5 1.6
n-butane C,Hio 1.0
J-methyl-2-peniene C.H;; 83
2-methvl-1-peniene C.H;; 6.5
3-methvl-2-peniene CsHix 4.8
Alkene 2-hexene CsHix 4.9 300
dimethyl-2.3-heptene-3 CoHis 3.0
2.3-dimethy1-2-butene CsHio 3.0
J-ethn]-3-heplene CoHis 1.0
3-dimethvl-1.3-butadiene CeHie 4.0
3-melI1_\«I-l.3-pe|11.~1d|e|1e CsHin 1.2
Diene 2-methyl-1.3-pentadiene CsHi 3.0 99
2.d-hexadiene CsHi 09
propyvl-cveclohexadiene CsHis 08
e 1.2.3-tnmethy| benzene C.Hy; 04d
I'nmethyv] benzene X A 0.7
1.2.4-tnmethy| benzene CoH,; 0.3
Rubrnicant - - 378 57.8
Tibfe 2. Determination of residues obtained trom evlinder ot LLPG evlinder-reinspection center in § company’
Kinds Chemicals Molecular formula wt'
Alkane(C..C) n-butane CHi 0.1 0.1
Dioxane dervative 2-methyl-1.3-dioxolanc ClLO; 03 03
4-cthyl-3-heptenc Colls 07
Alkene _ ) 14
dimethyl-2.3-heptene-3 Collg 07
Diene propyl-cyvclohexadiene CoHe 04 04
. 1.2.3-trimethy| benzene C.H,; 0.3
Iimethy] benzene . 3 07
1.2 4-tnmethyl benzene Coll,: 02
Aleohol 9-octadecen-1-0l Cull, O .1 1.1
Rubricant - - 96.0 96.0
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Table 3. Determination of residues trom the back position of LPG-vaponzer in T apartment in Wonju city

Kinds Chemical molecular fonmula wtYo
propune CyHy 04

Alkane(=C,) 1sobutane C.Hio 0.1 0.6
n-butime C.Hyo 0.1

. 2-methvl-1_3-dioxanc C.HO, 04

Divoxane L - 09
1.d-dioxan-2-ol C.HO, 0.5

Formate monoformate-1_2-cthanediol C.H,Op 0.6 0.6

Amine n-cthy]-n-nitroso- ethanamine CH N0 03 03

Alcohol Y-octadecen-1-ol CilL,0O 1.0 1.0

Rubricant( :-C,,) - - 96.6 96.0

Tuble 4. Determination of compressed oil [rom O-LIG station

Kinds Chenucals Molecular formula wi%

Alkane(<Cd) n-butane CHis 0.2 0.2

Diosane 2-methvl-1.3-dioxane CiHiOs4 03 0.5
Ld-dioxan-2-0l C,H:O: 0.2

Formate monelormate-1.2-ethanediol CHiOy 0.2 0.2

Amine n-cthyl-n-nitroso-cthanamine C,HN.O 0.1 0.1

Rubricant - - 99.0 99.0

fabie 3. Determination of residues from LI’G-¢vlinder reinspection center. apariments. and compressed oil [rom LIX3 station,

Co sitic L)
Composition (wt.%»)

No Sampling m N
' Site a., ang dioxane alkene diene aromatic alcohol lormate nitroenamine phthalate a.‘ 400 bricant
(C.Ca) (C10)
] ST 1.6 0 30 99 0.7 0 0 0 0 0 578
2 S 0.1 0.3 14 04 0.7 1.1 0 0 0 0 96.0
3 SAPT 03 04 0 0 0 1.1 03 0.1 0 0 978
4 D APT 03 04 0 0 0 07 03 0.1 0 0.3 979
3 Y APT 0.1 0.3 0 0 0 0.3 04 0.2 0.4 0 9%.1
6 N APT 0.1 04 0 0 0 1.3 03 0.1 0 0 978
7 T APT 0.6 09 0 0 0 1.0 0.6 0.3 0 0 96.6
8 11 APT 0.3 09 0 0 0 0.1 0.6 0.3 0 0 978
9  O-1PGstatiom 0.2 04 0 0 0 0 03 0.1 0 0 99.0

SAS(Statistical Analysis Svstem)s- AMEsleist 2 2
= Table 573 Fig 20 viehiiiet.
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Table 6. ensitics and colors of residucs from 1.1PG-eylinder reinspection centers, apartments. and compressed oil from 1.PG station,

Sampling site SF. S S APT DAPT Y AT N AT DATT HAPT  O-1.1G station
Density(gice) 0715 0.844 0.881 0.871 1.872 0.870 0.875 0.869 0.873
Color yellow  brown  dark brown dark brown dark brown dark brown dark brown dark brown yellow

fabie 7. Average linkage cluster analysis

No. of Clusters Cluster Joined Frequency ol new Cluster Nomalized RMS distance

8 SAPT NAPT 2 0.011
7 Cluster 8 D APT 3 0.02%
6 Y APT HAPT 4 0.030
3 Cluster 7 Cluster 6 5 0.044
4 Cluster 5 O-LP( station 6 0.060
3 Cluster 4 TAPT 7 0.075
2 S Cluster 3 8 0.11

l SE Cluster 2 9 211

|—':|_I—|I_I_I

SEcompany Scompnay N APT DAPT Y APT H APT 0-LPG Station T APT

Fig. 2, Tree presentation of cluster analysis of Residues,
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