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112
K K 1
111 11
22 K K
R 20 60MHz
34 2.4Hz [sec
RF 5x 103 V
RF
100mg /ml
Table 1
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Fig.1 NMR spectrum of Kerosene

Sample concentration : kerosene 0.2g /CCls 2ml

NMR Fig.1 Fig.1
NMR 05 2.0ppm

CHs CH: CH 2.0 25ppm
6.5 7.5ppm
Tablel

CH 7.28ppm 11

CHs 20 21ppm
11
112
CH

Table 1 Proton chemical shifts of chlorinated hydrocarbons in various solvents

—rwr

T ] T T

Mﬁ:imm. EHCI:iﬁ%FHLEHE! cc|£H,IE:*T|§:%H|¢;¢:|:H¢| EHCLLECL COLECL
Carbor 1strachlorids | dE | T I 5_\"_:'“ EE' | am 1T | 5_'%35 I iﬁ' I L | 5,84 | 6,10
Parreleum ather | 517 | 708 [ RSN LB am | o2 |'E??.1 Tl e | osm | am
Keresens | vor [ am [R) LE L was | oges (RELNDE | zee | 545 | s
Karsagas™" osar | raz (R B am | oze (R3G| RB | v : sk | eal
Banzans | o |oeas |TM 0 MR g | ogas | LRG0 IH| w2 | sw | sa
Taluans | v | s | T Py | onm | ozam | B8 | RR| eee | s | sn

o= ear | enn [ SR bRl e | oz [ ED) PN aw | aas | awm
Tybaoa | m— | ol | gas |ZFE_ME] am ‘ zao | L0 B0 2w e | osm

p— | oo | oo | 200 30 am | e L 3N e | aw | s
Eckyl hensens e s | 2y | e | 2n |LFp| 3| as | 5w | s

Frown ;"II‘LI:Il ahilfs™ were measered i the cencenirstion of Il!h';.l':lﬂ .:n:l'.-u1

d** 7 dochiet, 1**® Crrapler, " ! qunriat
Berasene

pping TMS ax tnisrasl reffereccs.

i# parafiinic hpdrocarboaz abtained by sulfomization of commercinl kerosene with 388 HeS0.

Meihyl procea of L1 l—tricharoethass was overlepped wich chas of tolusrs snd sylene



98
0.1 0.2ppm
06 1ppm
Reeves®  Pang’ 111
s
Fig2 3 4
CHs CH: CH
CHs
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The observed shifts of the CHz proton of
chlorinated ethane derivatives as a function

benzene content
(observed shift)= & (solute
benzene mixture) & (solute in paraffinic

hydrocarbon)

in paraffin
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Fig.3
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The observed shifts of the CH: proton of
chlorinated methane and ethane derivatives
as a function of benzene content

(observed shift)= & (solute in paraffin
benzene mixture) & (solute in paraffinic

hydrocarbons)
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NMR CHs CH:2
CH
Fig.5 RF
CHs CH: CH 4x 103 V
4
05 0959
NMR 05 0.05g 029
2ml
NMR 1 Figé
4.46ppm CH:
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CH
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Fig.5 Ranges of methine, methylene and methyl proton chemical shifts of chlorinated
hydrocarbons in aliphatic aromatic hydrocarbon solvent
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1B MaAd | CH
CH |
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CHa CH. | NMR
- CHy |
CHa
111 1112
""?H ” 5 50
6 3 : _HSE_ £ a Table2
prm 111 111
Fig.6 NMR spectra of standard mixtures 2 11
(A):1,1,1,2 Tetrachloroethane(4.11ppm) i
(B):Benzyl chloride(4.46ppm) 5
(©):1,1,1 Trichloroethane(2.65ppm)
(D):Methyl benzoate(3.82ppm) 111
(E):1,1 Dichloroethane(5.65 5.95ppm) 20 111
2 40 11
Table 2 Determination of 1,1,1 Trichloroethane,1,1,1,2 Tetrachloroethane and 1,1 Dichloroethane
1,1, 1—Trichloroathans 1,1, 1, 2—Tarrechloron thare ' ! 1. L —Digklsroathana
Ma.
Taken (%} | Found (%" | Taken (%) Found (% )" | Taken (%) Foand | %1*
i - 4.0 4.1 4.2 | 5,6 5.5
2 11.3 11. 9 11. 4 in.a | BT g3
3 181 185 212 208 IS Z1. 6
i 4.6 L= 08 = a4 .
|
% | 38,3 3%. 5 401 183 i fo | 152
& | 40,6 19,5 458 7.4 | g1 | 487
o T
) &=, T1 =159 a=u, 7 =", 37 =ik (& ta={, 18
Regression |
alvai b=0, 980 =08 ; B=0, 86 =243 b=0L %0 =145
n
R a=0, 58 LG{&:] =2.78 | o=0.36 1[3_,:'5:] =278 | =055 :(3_,:,5] =2 78
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t Table2
NMR Fig.7
111 1112 Table3
CH:
0.59 0.36
11 0.55
5 A TS
|
I |
NMR e} |||~
E J -||
11 - . u, L |
NMR T e iemTHs
111 Fig.7 NMR spectra of standard mixtures con
CHs taining three kind of chlorinated ethane
derivatives and benzyl chloride
CHs (A):1,2 Dichloroethane (3.55ppm)
(B):1,1,2 Trichloroethane (3.72 3.82
ppm)
111 (©):11,1,2 Tetrachloroethane (4.12ppm)
(D) : Benzyl chloride (4.45ppm)
Concentration : Each sample 100mg /ml in
CCls
Table3 3
12 112 112
1112 1112
3 0.28 5
Table 3 Simultaneous determination of standard mixtures containing 1,2 dichloroethane, 1,1,2
trichloroethane and 1,1,1,2 tetrachloroethane
N 1, E—Dichloroethans : 1, |.2—TII-E'|1||:-;'I-]H.I'|E _' L1, 12— Teirachlorostheme
e |"m.=}_ (%) | Found (%)® | Taken (%) | Found (%* | Taken (%) | Found (%*
r | 785 | rn1 | %o o | %3 | @8
z I 13.% | 12.7 | 1d. 1 14. 3 ! 15. 2 15.6
i | 15.4 | 16. 9 18.2 i 18. 3 | 1%.4 19,6
4 24.8 | _3_3.3 25,1 | m.2 | 11 | 35.:!'-____
" ) a=1. 47 u-l..EpF a=1.13 ta=3. (2 ; a=ll, 44 =10 48
CETEREET ] h=m0.008  wesoez h=i.851 =227 | b=1002  w=0.1
aEklyais A=, 7] 1 {% DE,} =4, 5 i =02 1 {El.‘._-ﬁ_} -_-'-I-:] | v:-:I.IEIH l:. {E.Qﬁj 4.3

# C Mgan value of § rimes eepestsd,
B - |n1¢r|:.“1||:.n_ b Begression aoellloiens, d= S tanderd devistion from regreszios.
Tha massursmency of pesk inisnsiiy were mads By infegralar.
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Determination of Organic Compounds by NMR Method (3)

Graphic representation of the chemical shifts of the each proton signal of chlorinated methane and
ethane derivatives in petoleum and application to the analysis of imported petroleum products.

Soei SATO, Yukio OHNO and Samuro MIWA
Central Customs Laboratory, Ministry of Finance
531, lwase, Matsudo shi, Chiba ken,

271 Japan

A method for the identification and the determination of chlorinated methane and ethane
derivatives added in petroleum by NMR spectroscopy was investigated, and the application of
this method to the analysis of imported petroleum preparations used as paint remover or
cleaning compound also was examined. In the NMR spectra of Ci1, C2 chlorinated hydrocarbons
dissolved in petroleum such as kerosene, the proton signals appeared at up field in the
spectrum by the magnetic anisotropy effect of aromatic constituents. These shifts were related to
the amount of it in the petroleum. The identification of chlorinated hydrocarbons was possible by
graphic representation of the shifts for each proton signal, which could be used for the survey of
the chemical shifts of chlorinated hydrocarbons in petroleum solvent.

The integral intensity or peak height of the characteristic peak (CH, CHz, CHz) was used directly for the
determination of Ci, C2 chlorinated hydrocarbons. The standard mixtures of 1,1,1 trichloro
ethane kerosene,1,1,1,2 tetrachloroethane kerosene and 1,1 dichloroethane kerosene were examined
under following conditions : range of concentration; 5 50% (1g of the mixture and 0.2g of methyl
benzoate or benzyl chloride as internal standard in 2mICCls), RF;4x 103u V, sweep width; 10Hz/sec.
The standard deviation from regression of 1,1,1 trichloroethane,1,1,1,2 tetrachloroethane and
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1,1 dichloroethane were 0, 59, 0.36 and 0.55 respectively. This method is simple, rapid and dose
not require the calibration curve.



