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Optical Monitoring Techniques 

NO2 

NO 

SO2 

Differential Optical Absorption Spectroscopy - UV-DOAS, IR-FTIR and TDL 



UV-DOAS 

•  Fast scanning, high resolution spectrometer. 
•  NO, NO2, SO2, NH3, C6H6, For, Hg, Cl2 and other components.  



IR-FTIR 

•  High resolution Michelson interferometer. 
•  SO3, SO2, HF, HCL, CO, CO2, H2O and other components.  



Tunable Diode Laser 

•  Fast scanning, high resolution diode lasers. 
•  HCL, HF, CO, CO2, H2O, CH4, O2 and Temperature. 
•  Up to 4 lasers in one instrument.  



Range of Industrial Applications 

NO, NO2, SO2, HF, HCL, CO, CO2, H2O  
  

•  Continuous Emissions Monitoring (CEM) and Scrubber Control at 
Power Plants, Waste Incinerators and Cement Plants.  

•  Examples: Holcim, Lafarge, Cemex, Heidelberg 



Range of Industrial Applications 
•  Primary Aluminium Smelters: Diffuse emissions, scrubber and stack 

measurements of HF, SO2, NOx. 
•  Examples: ALCOA, Rio Tinto ALCAN, ALBRAS, RUSSAL,Hindalco, 

Elkem, Icelandic Aluminium, Qing Hai Aluminium 



Range of Industrial Applications 

•  Chemical Industries (HCL, CL2, CLO2) 

•  Mineral wool production (Phenol, Formaldehyde) 

•  Fertilizer Plant (HF, NH3, NOx) 

•  Steel Mills (O2 , Temperature) 

•  Smelters and H2SO4 Plants (SO2, SO3, NOx) 



Smelters and H2SO4 Plants 
Xstrata,Mount Isa Mines , Converters Australia Mining & Smelter 1994 SO2 
Western Mining  Australia Mining & Smelter 1998 SO2 
KCGM - Gidji Roaster Australia Mining & Smelter 2004 SO2 
Xstrata,Mount Isa Mines ,Main Stack Australia Mining & Smelter 2007 SO2 
Xstrata,Mount Isa Mines II Australia Mining & Smelter 2010 SO2,H2O,HF 
Union Miniere Pirdop Bulgaria Mining & Smelter 1998 SO2 
Noram Engineering / Baja Mining (to be installed) Canada Sulfuric Acid  2012 SO2 
Shaoye China Sulfuric Acid  2008 SO2 
Boliden Oy Finland Sulfuric Acid  2011 SO2, SO3 
Outokumpu Germany Sulfuric Acid  2004 SO2 
Sachtleben Chemi Germany Chemical TiO2 2005 SO2 
Sterlite Industries India Mining & Smelter 2008 SO2 
Sterlite Industries India Mining & Smelter 2012 SO2, SO3 
Fluorcid Italy Sulfuric Acid  2001 SO2  
Norzink A/S  Norway Sulfuric Acid  2002 SO2 
Anglo Platinum Rustenburg 1 South Africa  Mining & Smelter 1997 SO2 
Anglo Platinum Rustenburg 2 South Africa  Mining & Smelter 1999 SO2,CO2,H2O 
Anglo Platinum Waterwal Smelter Slag Furnace  South Africa  Mining & Smelter 1999 SO2 
Impala Rustenburg South Africa  Mining & Smelter 1999 SO2 
Impala Platinum Springs  South Africa  Mining & Smelter 2000 NO,NO2,SO2,CLO2,CL2,HCL 
Anglo Platinum Waterwal Smelter ACP South Africa  Mining & Smelter 2003 SO2,CO2,H2O 
Impala Platinum Springs DENOX Plant South Africa  Mining & Smelter 2004 NO,NO2,SO2,HCL,CL2 
Anglo Platinum Rustenburg 3 South Africa  Mining & Smelter 2009 SO2 
Kemira AB  Sweden Sulfuric Acid  1986 SO2, SO3 
KBI Black Sea Copper Smelter Turkey  Sulfuric Acid  2000 SO2 
Saint Gobain Proppants USA Ceramic Production 2010 SO2 



Smelter and H2SO4 Plants - Monitoring Applications 

•  SO2 (0-10ppm…50%Vol) 

•  SO3 (0-100ppm… 20%Vol) 

•  Continuous Emission Monitoring, CEM, of 

SO2, NOx and other gases 



User name:   Kemira  
Location:  Helsingborg , Sweden 
Installation year:  1988 
Application :  Raw and clean gas monitoring in Sulfuric Acid Plant 
Gases monitored SO2 (0-0.1%, 0-0.25%, 0-2%, 0-20 % ), NO and NO2 
No. of paths  6 
Temperatures:  130F to 840F (60 to 450 °C) 
 

Kemira H2SO4 Plant Installation 



UV System Measurements at Kemira 

#1 SO2  0 – 20%Vol (Furnace) 
#2 SO2  0 – 20%Vol (Dilution) 
#3 SO2  0 – 2%Vol (Mid absorption) 
#4 SO2  0 – 20%Vol (Compressed SO2) 
#5 SO2  0 – 2500 ppm (Final absorption) 
#6 NO   0 – 500 ppm (CEM) 
   NO2  0 – 100 ppm 
   SO2  0 – 1 000 ppm 



UV System System Multiplexing 



Measure Locations at Kemira H2SO4 Plant 

#1 

#2 

#5 

#4 

#3 
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BOLIDEN OY SO3 APPLICATION 



Finland 



Boliden Harjavalta Oy 

Formerly	
  -­‐	
  Outokumpu	
  Oy	
  
	
  
1944	
  -­‐	
  Copper	
  factory	
  moved	
  
from	
  Imatra	
  to	
  Harjavalta	
  
1945	
  -­‐	
  Start	
  of	
  the	
  Outokumpu	
  
copper	
  factory	
  
1947	
  -­‐	
  Start	
  up	
  of	
  the	
  Kemira	
  
sulphuric	
  acid	
  plant	
  
2004	
  -­‐	
  Boliden	
  Harjavalta	
  Oy	
  
founded	
  



Boliden Harjavalta Oy 

System Installation 



Boliden Harjavalta Oy 

2007 - UV System for 

measurements of SO2 

installed. 

2012 - IR Analyzer added 

for measurements of SO3. 



Boliden Harjavalta Oy - Application Data 

Temperature 660F 
Pressure  1 PSI(G) 
Dust 0.1 gr/scf 
Optical path length 5’ 7” 
SO2 range 0-50%Vol 
SO3 range 0-0.5%Vol 



Boliden Harjavalta Oy – Walk-In Shelter 



Boliden Harjavalta Oy – Port Connection 



Boliden Harjavalta Oy – Analyzer Cabinet 



Boliden Harjavalta Oy – Opsis Receiver 



Boliden Harjavalta Oy – Opsis Receiver 



Optical Montoring Path Setup 



Boliden Harjavalta Oy – Opsis Emitter 



Boliden Harjavalta Oy – Opsis Emitter 



Wet Chemistry Test 

Conclusion:  
Manual test distorted by H2SO4 contribution to sample. 



Boliden Harjavalta Oy - Calibration 

• SO3 test gas (3.8%Vol) brought from acid plant. 

• Test with manual method agreed! 

Calibration unit 

Cell 

Heated sample line 

Spectrometer 



Boliden Harjavalta Oy – SO3 



Boliden Harjavalta Oy – SO3 



Boliden Harjavalta Oy - Control 

< 0.15%Vol (5 g/m3) - STATUS OK! 

> 0.15%Vol corrective action required. 

IF SO3 LEVEL: 



Abo - Turku 

Questions? 


