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1.  a) (12 marks) 

 Ozonesonde and lidar are two independent methods for the measurement of 

ozone as a function of altitude in the atmosphere. 
 

 Either 

i)  Explain how ozone concentration is determined using ozonesonde and 

sketch a plot to illustrate a typical profile for ozone from 0 to 40 km 

altitude. 

 

  Or 

  ii) Explain how ozone levels as a function of altitude are determined using   

ground-based focused lidar and sketch a plot to illustrate a typical profile 

for ozone from 0 to 40 km altitude.     
     

 

b) (5 marks) 

 Explain how the electron capture detector (ECD), used with gas 

chromatography, works; comment on the levels of CFCs in the atmosphere 

and note the detection limit of the ECD for CFCs.    

           



 

 

 

2.  Aerosol Time-Of-Flight Mass Spectrometry (ATOFMS) is used to measure the 

size and composition of individual aerosol particles sampled directly from the 

atmosphere.  

 i) (3 marks) 

  Sketch a graph to illustrate the size distribution and mean lifetimes for 
atmospheric aerosols.  

   

 ii) (3 marks) 

  Explain the term and the significance of negative radiative forcing as it 
applies to aerosols.  

 iii) (10 marks) 
  Explain how ATOFMS measures size and composition by describing 

the flight of a single aerosol particle through the instrument. 
            



3.  a)      (12 marks)       Answer TWO of the following, (i) – (iii): 

 
(i) Explain why changes in solution ionic strength can lead to the coagulation 

of colloid particles. Your answer should make reference to Figure 14.10 on 

the attached sheet. Give one environmental example of coagulation being 

promoted by an increase in ionic strength. 

 

(ii) Explain why complexation of anions to a colloid at pH < pHpzc can lead to 

colloid coagulation.  Your answer should make reference to Figure 14.12. 

 Is there a critical anion concentration for this reaction? Is this concentration 

dependent on the colloid concentration?  

 



(iii) Sketch and label curves as a function of pH for the adsorption of cations 

onto a ferrihydrite surface (FeOOH, pHpzc = 8.1).  Are these experimental 

curves consistent with an electrostatic model for surface adsorption? 

Explain.  

 

 

b) (5 marks)   

Write descriptive notes on one of the following:  
 

(i) the use of FeOOH to remove PO4
3- from domestic waste water;  

 

(ii) the use of hydrolysed Al3+ to clarify potable water;  
 

(iii) the difference in clarity of natural waters that contain high 

concentrations of Ca2+ or humic substances. 

 
 


