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ABSTRACT

The Column packing materials and the optimum conditions for Gas Chromatographic Analysis of the

N,O-CO,-Air system were investigated.

Among the column materials tested, effort was concentrated on the packing materials, i.e. silica gel

and activated carbon.

This study has revealed that silica gel was unable to separate N,O and CO, at

room temperature while activated carbon was found to be suitable for this separation.

As the result of analysis conducted at various temperatures from 20° to 100°C on an 1m activated

carbon column, and at a carrier gas(Helium) flow rate of 45ml/min, the optimum temperature for the

separation of the mixture was found to range from 40° to 60°C.
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Fig. 1 Gas Chromatograph

Fig. 2 Schematic Diagram of Gas Chromatograph

1. carrier gas cylinder
3. pressure regulator 4. pressure gauge
5. thermal conductivity cell 6. gas sampling valve

2. pressure reducer

8. flow meter
10. electric heater
constant air bath (thermostat)
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7. U.type valve
9. air Circulating fan
11.
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Fig. 3 (Column: silica gel)

A4S SEH nsted Fig sel vehdAst ol
air peak ¢} °Fz} m.oko] o] A3k N,O 9} Coz il
peak Fruto] et silica gel 2A = FRelA 9]
BeEwes FHE 5 ek olvtel silica gel & W&
# 2 sle] Acetone-Dry Ice Bath oj4] N, ¢} O, & 4
el EENA NO 9 CO, & HSEst e #E©
b et FEE WARSE 95y sk EERHE
(activated carbon)Z A}-g-8le] Lpfs] 5712 g o},
R G RHE S Merk it #L% gas chromatography
flog KES 0.5 mm~0. 75mm o]}, o] IEHREE
B 6mm o] 1me UFH $A%& Y carrier gas
o] FiE-e 45ml/min B k] 20°, 40°, 60°, 80° = 100
°C oA o] BEWE ST HBR Fig 4~8oA RE
ule} o] £ BEES]A Air, N,O, 2 CO,9 A K%
o2 A3 HEL 7 AAL EBRE FA Merck



CO, N,0

VAWAUES |

Fig. 4 (at 20°C)
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Fig. 5 (at 40°C)

Fig. 6 (at 60°C)

Date - cceemreersreraiiiiiiin. May, 1968

Sample --- ++N,0-CO,-Air
Column length --ooeveemeenns 1m. active carbon
Oven temperature(°C)----20,49, 60,80, 100
Detector current ----ee-ceee 200 mA

Carrier gasg---o-e-eememenes He

FLOW TALE ceevreereererennrsenenns 45 ml/min.

Recorder range- 10mV
Chart speed--- ++--10 mm/min.
ARALYSt -oveeserererseericennannes W. Young Lee
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Fig. 7 (at 80°C) Fig. 8 (at 100°C)
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Fig. 9 Elution Time for N,0-CO,-Air
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Table. 1 Elution Time(min) for Various Gases on
1m. Active Carbon Column

°C
B4 20 40 60 80 100

Air 1 1 1 0.85 0.75
NO | 1525 7.65 465 275 2.0
CO, | 2225 10.5 615 35 2.5
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w=peak W o] A 5] peak 2| Z(min)
Degree of resolution, R,

— 08— 2(—1)
R=0§ Wt w;
% BEEAA N,O g CO, 9 relative peak separation

Table. 2 Degree of Resolution on N0 and CO,
mixture

20 40 60 80 100

S 0.373 0.314 0.284 0.240 0.222
Q 4.55 4.8 501 500 4.65
R .70 1.52 1.42 120 1.03
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