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Increased Sensitivity of a Thermal Conductivity Detector by Using a

High Sensitivity Amplifier

Toshiharu Takagi
Makoto Aiura

It has recently come to be required that in order to synthesize the polymers having the desired molecular

weight distribution and chain branching, low hydrocarbons used as the raw materials of high polymers have

a certain standard signification, and especially detectable trace impurties such as Oz, Ny, CO and CO, are

placed within 1 p.p.m. limits.

The authors improved a gas chromatograph with a thermal conductivity detector on the market by using

a high sensitivity amplifier to get 200 fold increases in the sensitivity, and succeeded in the detection and

the quantitative analysis of trace inorganic impurities in low hydrocarbons.

The sensitivity (S) of the improved gas chromatograph was determined to about 80,000.
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Fig. 1 Bridge current vs sensitivity
Column; Molecular sieveSA 30/60mesh 4mm ¢ x 2M
Detector; 50°C
Carrier gas; He 40ml/min
Chart speed; 10mm/min
Sample size; 10p 1
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Fig. 2 Bridge Current vs Noise Level
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Fig. 3 Noise level of high sensitivity amplifier
Chart Speed 10mm/min full scale 10pV
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Fig. 5 Bridge circuit and high sensitivity amplifier
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Fig. 6 Baseline at bridge current 200mA
Column ; Molecular sieve 5A 30/60mesh
dmm ¢ x 2M 50°C
Detector temp.; 50°C
Carrier gas ; He 0.4kg/cm2G
Chart speed ; 5mm/min
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Fig. 7 Typical chromatogram of standard gas
(Og 8p.p.m.)
Column ; Molecular sieve 5A 30/60mesh
4dmm¢ x2M 50°C
Detector ; 50°C 200mA
Carrier gas ; He 0.4kg/em2 G
Sample size ; bml
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Fig. 8 Typical chromatogram of standard gas
(CO 9 p.pm. He base)
Column ; Molecular sieve 5A 30/60mesh
3mm¢ x2.25M 50°C
Detector ; 50°C 200mA
Carrier gas ; He 0.4kg/em2G
Sample size ; 5ml
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Fig. 9 Ghost peak
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