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Clarus 500 Gas ChromatographClarus 500 Gas Chromatograph

Students shown GC and the major Students shown GC and the major 
hardware componentshardware components-- injector, injector, 
oven, column, and detectoroven, column, and detector-- are are 
described briefly. described briefly. 
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Gas Chromatogram of Ambient AirGas Chromatogram of Ambient Air

OO22 NN22

Column: Molecular Sieve, 30ft, Column: Molecular Sieve, 30ft, 
0.53mm i.d.0.53mm i.d.

Detector: Thermal ConductivityDetector: Thermal Conductivity
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Winogradsky ColumnsWinogradsky Columns



Introductory Conceptual Question:Introductory Conceptual Question:

On the axes below draw the curve for the On the axes below draw the curve for the 
change in Ochange in O22 and Nand N22 over time over time (x(x--axis)axis). . 
Explain your reasoning.Explain your reasoning.

Both light & dark Both light & dark 
conditions for conditions for 

controlcontrol
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2 days2 days Control at 24hr light Control at 24hr light 
exposureexposure

160mV160mV
250mV250mV

OO22 NN22

7 days7 days 140mV140mV
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60mV60mV 210mV210mV
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COCO22

28 days28 days

< 10mV< 10mV 90mV90mV 150mV150mV



22 77 1414 2828
Time (days)Time (days)

Detector Detector 
ResponseResponse

9090

240240

180180

120120

6060

3030

150150

210210

Controls:Controls: Light Exposure Light Exposure vs.vs.
No Light (dot pattern)No Light (dot pattern)

Green = NGreen = N22
Red = ORed = O22



Students offer interpretation of Students offer interpretation of 
the following GC data:the following GC data:

Net consumption of:Net consumption of:

•• OO22 and Nand N22 over 14 days is greater over 14 days is greater 
under dark conditionsunder dark conditions

••NN22 from 14 to 28 days is from 14 to 28 days is 
considerably greater under light considerably greater under light 
than dark conditionsthan dark conditions



ControlControl

Light: Control vs. Winogradsky ColumnLight: Control vs. Winogradsky Column



Introductory Question:Introductory Question:
The graph below shows the change in OThe graph below shows the change in O22 over over 
time (time (xx--axis) for the control when exposed to light. axis) for the control when exposed to light. 
On the same axes draw the curve for the change in On the same axes draw the curve for the change in 
OO22 over time for the Winogradsky column under over time for the Winogradsky column under 
identical light conditions. identical light conditions. Explain your reasoning.Explain your reasoning.



22 77 1414 2828
Time (days)Time (days)

Detector Detector 
ResponseResponse

9090

240240

180180

120120

6060

3030

150150

210210

24hr Light: Control (solid) vs. 24hr Light: Control (solid) vs. 
Winogradsky Column (patterned)Winogradsky Column (patterned)

Green = NGreen = N22
Red = ORed = O22



The graph below shows the change in OThe graph below shows the change in O22 over over 
time (time (xx--axis) for the control when exposed to light. axis) for the control when exposed to light. 
On the same axes draw the curve for the change in On the same axes draw the curve for the change in 
OO22 over time for the Winogradsky column under over time for the Winogradsky column under 
identical light conditions. identical light conditions. Explain your reasoning.Explain your reasoning.

controlcontrolWinogradsky Winogradsky 
columncolumn



ControlControl

Light & Dark ConditionsLight & Dark Conditions



The graph below shows the change in OThe graph below shows the change in O22 over over 
time (time (xx--axis) for the Winogradsky column when axis) for the Winogradsky column when 
exposed to light. On the same axes draw the curve exposed to light. On the same axes draw the curve 
for the change in Ofor the change in O22 over time under dark (no over time under dark (no 
light) conditions. light) conditions. Explain your reasoning.Explain your reasoning.

7 days
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22 77 1414 2828
Time (days)Time (days)

Detector Detector 
ResponseResponse

9090

240240

180180

120120

6060

3030

150150

210210

Light (patterned) Light (patterned) vs. vs. Dark (solid) Dark (solid) 
WinogradskyWinogradsky Columns  Columns  

Green = NGreen = N22
Red = ORed = O22



The graph below shows the change in OThe graph below shows the change in O22 over over 
time (time (xx--axis) for the Winogradsky column when axis) for the Winogradsky column when 
exposed to light. On the same axes draw the curve exposed to light. On the same axes draw the curve 
for the change in Ofor the change in O22 over time under dark (no over time under dark (no 
light) conditions. light) conditions. Explain your reasoning.Explain your reasoning.

7 days7 days

LightLight



ControlControl

Light: Open vs. Red Cellophane ColumnLight: Open vs. Red Cellophane Column

No difference No difference 
over timeover time
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•• Compare and contrast the GC results Compare and contrast the GC results 
for the control against the Winogradsky for the control against the Winogradsky 
columns (or noncolumns (or non--controls). controls). 
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