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Analysis of Chlorine Derivatives of Hydrocarbons by Gas
Chromatography : Trace Impurities in EDC and PDC

Toshiharu Takagi
Makoto Aiura
Yoshito Yamada
Mitsutaka Saito

Trace impurities in EDC (1.2-dichloroethane) and PDC (1.2-dichloropropane) were identified with the
aid of gas chromatography. EDC prepared by chlorination of ethylene and PDC obtained as the byproduct

of propylene oxide synthesis were used for the samples.

The impurities in EDC are found to comprise chlorine derivatives of ethylene, methane and ethane and

1-bromo-2-chloroethane which is presumed to be made by addition of bromine chloride to ethylene. It is

also presumed that chlorine is contaminated with trace bromine.

PDC contains various impurities comprising chlorine derivatives and oxygen containing chlorine compounds,

e. g. chloropropylethers, which are obtained by the reaction of hypochlorite on propylene and or saponifica-

tion of chlorohydrins.
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Fig. 1 Procedure of analysis
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" Fig. 2 Chromatogram of crude EDC (B).
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Fig. 3 Chromatogram of crude EDC (A).
10. 1-Bromo-2-chlore ethane
11. 1.1.2-Trichloro ethane
EDC
' | ) 1 1 1 i
10 20
min.

Fig. 4 Chromatogram of crude EDC (B).
Conditions ; Column SE-30,1.5M, carrier gas
He 65ml/min, temp. 74° bridge curr, 225mA.
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10. 1-Bromo-2-chloro ethane
11. 1,1, 2-Trichlorocthane

14. Tetrachlorocthylene

15. 1,1, 2,2-Tetrachloroethanc

14, 15. ' 16.
1 i — e it

10 20 30

min.

&=
E

Fig. 5 Chromatogram of crude EDC (A).

Conditions ; columu SE-30 1.5M, carrier gas
He 65ml/min, temp. 74°, bridge curr. 225mA.
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Fig. 6 The infrared spectrum of the impurity 10.
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ARZ w2 27T KR, IRIFIOEh & T 230 TCP 3M; Tricresyl phosphate/Shimalite B

T A e DU~ D o felhnid, HEEWAD Methoxy PEG 3M; Methoxy PEG 550/Celite 545
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KBS LR « 240°C
AEHEAR : 50p]

PN ED &4 fMc A rc,

3. F#HI0DOIIF

SERC Y - THBLNAMPDOH R v VT T ALK
D, 98% (EHEH) OMELXEL TWAZ LOHERIN
72DT, ThERIEDRDORRIE Ui,

IR Z~7 b Vb DsR, (Fig. 6)

1) EMRCAEWTEHL, BREEALFEILKETSH

%o
2) TEFMEEED i

3) AFNERRWDBRAF L VEED B,

(D IR A7 Mk 1-Fah-2-7 allx 2Dy
DL FELEL—FH L 1z,)

NMR z~_7 MuansbomA (Fig. 7)

RFECEES Uik, Tiers DRk 0, FOESH
AIC-CHX (X 1% Cl OFREMVIHA) Th % 2 HEE
Ihi,

oMC: cr§
................................ S S—
g
e £
; :
vl k 4
CHDCH, 1
i)
)‘J‘M 4
T 1 3 5 7 g 0
prl

Fig. 7 The NMR spectrum of impurity 10.
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M/e 142, 144, 146 25 TF L vic Br, Cl 23f$mL
febhDrELON, 757AV M4F L TM/e 63,
65 ® +*CHzCH5Cl, M/e 93, 95 *CHgBr, M/e 79,
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Fig. 8 The wass spectrum of impurity 10.
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Table 1 Lists of standard commercial reagents which Adding in PDC

Components bp.°C Components bp.°C
Propyleneoxide 33 n-Butylaldehyde 75
Allylchloride 45 1, 1-Dichloropropene-1 79
Aceton 56 2-Chloro-2-methylpropane 52
n-Propylchloride 46 1-Chloro-2-methylpropane 68
Propionaldehyde 49 3-Chloro-2-methylpropene-1 44
2, 3-Dichloropropene-1 94 1-Chloropropene-1 35
iso-Propylalcohol 82 trans-1, 4-Dichloro-2-butene 145
Trichloroethylene 86 Pentachloroethane 162
n-Propylalcohol 96 Tetrachloroethane 141
1-Chloro-2-propanol 125 Tetrachloroethylene 121
Ethylenedichloride 83 2, 2-Dichlorodiethylether 178
1, 1-Dichloroethane 57 1,1, 2-Trichloroethane 113
Chloroform 60 1, 3-Dichloropropane 119
cis-1, 2-Dichloroethylene 60 1, 3-Dichloro-2-propanol 175
Carbontetrachloride 76 1, 2, 3-Trichloropropane 156
B-Propylenechlorohydrin 126 1, 4-Dichlorobutane 155
1-Chlorobutane 78 Ethylenechlorohydrin 128
1,1, 1-Trichloroethane 74 Epichlorohydrin 117
2-Chlorobutane 68 1, 3-Dichloropropene-1 110
Dichloromethane 41 2, 3-Dichloropropanol-2 182
iso-Propylchloride 36 1, 3-Dichloropropanon-2 173
trans-1, 2-Dichloroethylene 48
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Fig. 10 Typical Chromatogram of Crude P.D.C.
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Fig. 11 Chromatogram of the Sample after fractional distillation
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(2) rHwEEE
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LB ORI EE&

BEBAZRZ v 757 GC-1BHE

AT A

DNP 3M : Dinonylpthalate/Shimalite B

PEG1000 3M : Polyethyleneglycol 1000/Shimalite
B

P. W 3M : Paraffine wax/Shimalite B

S. P 3M : Succinate Polyester/Shimalite B

Methoxy PEG 3M : Methoxy PEG 550/Celite 545

|| Conditions
Column D.N.P 3M
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Fig. 12 Chromatogram of PDC which is treated with conc,HySOy
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TCP 3M : Tricresyl phosphate/Shimalite B eSO THZ LB TFHE LK (Table 2 Fig. 12)
#5 ARE : 50°C~140°C (2) 5ml O PDC %7k 5ml & #)2053FEE LizDb
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Fig. 13 Chromatogram of PDC which is treated with water
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Fig. 14 The infrared spectrum of the impurity 23
Table 2 Analytical results of Crude PDC
%egl'c Aé: & Identification of Peak C;[:ga%n;é]é‘i Tr(ig;r(rsent Final Resuets
1 1-Chloropropene-1 Peak Loss | Non Loss 1-Chloropropene-1
2 0.46 | P. O, Isopropylchloride Remarkably ” P. O. iso-Propylchloride
Loss
2-Chloro-2-
3 Pro};iggoazl d?}el;lézlpropane ” ” 2-Chloro-2-methylpropane
4 Dichloromethane ” ”
5 Peak Loss ”
1, 1-Dichloroethane
6 0.90 2.Chiorobutane ” ” 2-Chlorobutane
7 g:%}&};iglﬁ:}?;égylprOPene-1 ” ” 3-Chloro-2-methylpropene-1
Carbon tetrachloride
8 cis 1, 2-Dichloroethylene ” ” 1-Chloro-butane
1-CDlorobutane
9 0.47 | Chloroform Non Loss ” Chloroform
10 0.26 Peak Loss ”
11 0.15 1) 2-Dichlor0ethane V/4 V/4 1, 2-Dichloroethane
12 Trichloroethylene ” ” Trichloroethylene
13 86.53 | Propylenedichloride PDC
14
15 0.87 | Epichlorohydrin Remarkably | Non Loss Epichlorohydrin
Loss
16
17 0.17 | Tetrachloroethylene Non Loss | Non Loss Tetrachloroethylene
Propylenechlorohydrin Remarkably | Remarkably hvdri
1 0.78 Ethylenechlorohydrin Loss Loss Propylenechlorohydrin
19 1, 3-Dichloropropane Non Loss | Non Loss 1, 3-Dichloropropane
20 0.11
21 Non Loss | Non Loss
29 0.33 1,2, 3-trichloropropane , 1. 2. 3-Trichl ane
: TeTrachloroethane 7 4 » & 9 L TICHIOTOPTOD
23 8.50 Renﬁz;rslzably v 88" -Dichloropropylether
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