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Studies on Reaction Gas Chromatography. III.
Organic Sulfur Compound Analysis

Itsuro KAawaAl

A recent gas chromatograph using FID (flam ionization detector) has been used to detect
a trace constituent. However, a trace organic sulfur compound can hardly be detected
because of showing low-sensitive response. The present paper deals with the reaction gas
chromatography by the dynamic method using a hydrogenation reactor packed with same
catalyst as in the preceding paper. Nickel, palladium and iron were used as the catalyst,
and methanethiol and ethanethiol used as the sample. The catalytic effect of nickel, palladium
and iron decreased in that order. According to the results obtaind, nickel was the best
catalyst. The catalytic thermal properties had been stable by thermogravimetry and differ-
ential thermal analysis from 25° to 800°C. By the present method, good calibration curves
could be obtained for up to 40 ppm thiol compounds. The catalytic effect and the analytical

conditions were discussed on the basis of the data obtained.
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Methanethiol Standard Solution lug/4 in benzene
Ethanethiol Standard Solution 1ug/4d in benzene
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M 102 Chromosorb W 80/100 mesh : Chromosorb W ikl REREHE /A % M3 X 1, ~ 1)
LFFPHSHIZ 35 T700°C T aging L7234 », M : Ni, Pd, Fe
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Gas chromatograph
Column (inlet of the catalyst) : PEG 20M 20% chromosorb W
60/80 mesh 0.75mx4¢ sus (E)
Column (outlet of the catalyst) : Silicone DC 550 chromosorb W
60/80 mesh 3.0mx4¢ sus (F)
Temperature : 120°C
Carr. gas : He 50ml/min
Reaction apparatus
Catalyst : Ni 109 chromosorb W 80/100 mesh
Pd 10% chromosorb W 80/100 mesh
Fe 10% chromosorb W 80/100 mesh
Reaction colilmn : 15cm X 4¢ sus
Reaction temperature : 200~700°C

Hydrogenation pressure : 0~ 1.0kg/cm?

2 -5 BB
Rigaku-MJ-800-F T-2 (TG—DTA apparatus) % Fiv» Tl (Ni, Pd, Fe) o S % L &5~
% 728 Thermogravimetry(T G)—Differential thermal analysis(DTj\.)) DEE»IT- 12,
Sample weight : 10mg
Reference material : @ Alumina

Heating rate : 10°C/min (25~ 800°C)
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Fig. 1. Gas chromatograms
of hydrogenation product
by the reaction gas chro-
matography.
Detector : FID.
A : Thiol compound for non-catalyst,
B : methanethiol for nickel catalyst,
and C : ethanethiol for nickel
catalyst. 1 : Methane, 2 : ethane,
3 : propane, 4 : butane, 5 : hexane,
and 6 : heptane.

Peak area ratio (log FID/TCD)

300 400 500 500 700
Temp. (C)

Fig. 2 . Effect of reaction temperature
on hydrogenation product of methanethiol.
Hydrogenation pressure : 1.0kg/cm?.
Detector : FID. Catalyst : Nickel.
A : Methane, B : ethane, C : propane,
D : butane, E : hexane, and F : heptane.
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Fig. 3 . Effect of reaction temperature

on hydrogenation product of ethanethiol.
Hydrogenation pressure : 1.0kg/cm?.

Detector : FID. Catalyst : Nickel.

A : Methane, B : ethane, C : propane, D : butane,
E : hexane, and F : heptane.
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Fig. 4 . Effect of reaction temperature
on hydrogenation product of methanethiol.
Hydrogenation pressure : 1.0kg/cm?
Detector : FID. Catalyst : Iron.
A : Methane, B : propane, and C : hexane.
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Fig. 6 . Effect of reaction temperature

on hydrogenation product of methanethiol.
Hydrogenation pressure : 1.0kg/cm?.

Detector : FID. Catalyst : Palladium.

A : Methane, B : ethane, and C : hexane.
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Fig. 5. Effect of reaction temperature
on hydrogenation product of ethanethiol.
Hydrogenation pressure : 1.0kg/cm?.
Detector : FID. Catalyst : Iron.
A : Methane, B : propane, and C : hexane.
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Fig. 7 . Effect of reaction temperature

on hydrogenation product of ethanethiol.
Hydrogenation pressure : 1.0kg/cm?.

Detector : FID. Catalyst : Palladium.

A : Methane, B : ethane, and C : hexane.



Kisrzraeb 757 —0ffE. T. AREEILEWIT

Table 1. Pressure and temperature in the

hydrogenation. »
Hydrogenation Reaction
Sample Catalyst pressure temperature

(kg/cm?®) (C)

Nickel 1.0 500

Methanethiol lPalladium 1.0 450
Iron 1.0 350

Nickel 1.0 500

Ethanethiol [Palladium 1.0 450
Iron ’ 1.0 350

Table 2. Pressure and temperature in the

hydrogenation.
Hydrogenation Reaction
Sample Catalyst pressure temperature
(kg/cm?) (Cc)
Nickel 1.0 650
h hi

Methanethiol {Panadhnn 1.0 400
Nickel 1.0 650

Euvanctriol |
thanethiol = b 12 dium 1.0 400
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Fig. 8 . Calibration curves of

thiol compounds for nickel
catalyst.

Detector : FID. Reaction temperature : 650°C.

Hydrogenation pressure : 1.0kg/cm?.
A : Methanethiol, and B : ethanethiol.
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Fig. 9 . Calibration curves of

thiol compounds for palladium
catalyst.
Detector : FID. Reaction temperature : 400°C.

Hydrogenation pressure : 1.0kg/cm?.
A : Methanethiol, and B : ethanethiol.
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Fig. 10 . The thermal properties of
the catalyst by thermogravimetry
(TG) and differential thermal

analysis (DTA).

Catalyst : M 109 Chromosorb W 80/100 mesh
(M : Nickel, palladium, and iron). Reference

material : @-Alumina.

Heating rate 10°C/min.
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