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Clean Air Engineering
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CleanAir.

Corporate Overview

* Clean Air Engineering
- Engineering / Consulting Services
* CleanAir Instrument Rental
— Rental Equipment
+ CleanAir Express
- Equipment Manufacturing
+ CleanAir Performance
- Thermal Performance Testing

Established in 1972
Offices: (Palatine, IL; Pittsburgh, PA; Houston, TX; Powell, TN; Marsellle, France)




Lewis & Associates, Tampa, FL

Distributor for Opsis in:

Florida, Mississippi, Alabama, Georgia, South Carolina and
North Carolina
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Optical Monitoring Techniques
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Power supply Gas analyzer

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




UV-DOAS

 Fast scanning, high resolution spectrometer.
* NO, NO2, SO, NH3, CeHe, For, Hg, Cl, and other components.
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IR-FTIR

» High resolution Michelson interferometer.
« SO,, SO, HF, HCL, CO, CO,, H,0 and other components.
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Tunable Diode Laser

 Fast scanning, high resolution diode lasers.
- HCL, HF, CO, CO,, H,0, CH,, O, and Temperature.
» Up to 4 lasers in one instrument.

Fibre optic cable
(communication)




Range of Industrial Applications

« Continuous Emissions Monitoring (CEM) and Scrubber Control at

Power Plants, Waste Incinerators and Cement Plants.

« Examples: Holcim, Lafarge, Cemex, Heidelberg
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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
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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 H2S04 Plants (SO2, SO3, NOx)
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Smelters and

Xstrata,Mount Isa Mines , Converters
Western Mining

KCGM - Gidji Roaster

Xstrata,Mount Isa Mines ,Main Stack
Xstrata,Mount Isa Mines Il

Union Miniere Pirdop

Noram Engineering / Baja Mining (to be installed)
Shaoye

Boliden Oy

Outokumpu

Sachtleben Chemi

Sterlite Industries

Sterlite Industries

Fluorcid

Norzink A/S

Anglo Platinum Rustenburg 1

Anglo Platinum Rustenburg 2

Anglo Platinum Waterwal Smelter Slag Furnace
Impala Rustenburg

Impala Platinum Springs

Anglo Platinum Waterwal Smelter ACP
Impala Platinum Springs DENOX Plant
Anglo Platinum Rustenburg 3

Kemira AB

KBI Black Sea Copper Smelter

Saint Gobain Proppants
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Smelter and H2S04 Plants - Monitoring Applications

» SO, (0-10ppm...50%Vol)

* SO;(0-100ppm... 20%Vol)

e Continuous Emission Monitoring, CEM, of

SO,, NO, and other gases




Kemira H2S04 Plant Installation

User name: Kemira

Location: Helsingborg , Sweden

Installation year: 1988

Application : Raw and clean gas monitoring in Sulfuric Acid Plant

Gases monitored SO, (0-0.1%, 0-0.25%, 0-2%, 0-20 % ), NO and NO,
No. of paths 6
Temperatures:  130F to 840F (60 to 450 °C)
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UV System Measurements at Kemira

#1 SO,
#2 SO
#3 SO
#4 SO
#5 SO,
#6 NO

NO-
SO,

0 — 20%Vol (Furnace)

0 — 20%Vol (Dilution)

0 — 2%Vol (Mid absorption)

0 — 20%Vol (Compressed SO,)
0 — 2500 ppm (Final absorption)
0 - 500 ppm (CEM)

0 - 100 ppm

0-1000 ppm
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UV System System Multiplexing




Measure Locations at Kemira H2S04 Plant
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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

R7
Cu-conv
average Gas.
61 000 Nm3/h § cleaning
RS |
Cu-FSF Gas_
28 000 Nm3th cleaning
e Weak
A acid
vac.evap.
R6
19 000 Nm3/h cleaning
- Submerg.

comb.
evap.

System Installation

Gas SO3 | S03 l_,
drying conversion absorption
H2S04
400,000 t/a

Gas
drying

Hgyg-
removal

5500 t/a H g S

{100 % H2S04)

Gas
drying

SQO3
absorption

H2S04
162,000 t/a

SO3
conversion

liquid SO2
45,000 t/a
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Boliden Harjavalta Oy

2007 - UV System for

measurements of SO,

Installed.
2012 - IR Analyzer added

for measurements of SO;.
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Boliden Harjavalta Oy - Application Data

:'Temperature 660F
Pressure 1 PSI(G)
Dust 0.1 gr/scf
Optical path length S 7"
SO, range 0-50% Vol
SO, range 0-0.5%Vol
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Boliden Harjavalta Oy — Port Connection
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Boliden Harjavalta Oy — Opsis Receiver




Boliden Harjavalta Oy — Opsis Receiver




Optical Montoring Path Setup
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Boliden Harjavalta Oy — Opsis Emitter




Boliden Harjavalta Oy — Opsis Emitter




Wet Chemistry Test

Ql-0505 'Yhteisputken SO3 mittaus .ver3
paiva aika | Labra Opsis Opsis valo
maara alku loppu g/m3 ka. g/m3||vaihteluvali %
1103.09.12 9:55 10:05 20 6 0-7 32
2]07.09.12 10:15 10:25 2 3 0-5 50
3]110.09.12 11:03 11:12 13 1 0-2 50
4113.09.12 12:05 12:15 47 3 1-4 52
Conclusion:

Manual test distorted by H2S0O4 contribution to sample.
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Boliden Harjavalta Oy - Calibration

Heated sample line N

Calibration unit

Spectrometer

]

SO, test gas (3.8%Vol) brought from acid plant.

*Test with manual method agreed!
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Boliden Harjavalta Oy — SO3

Time series
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Boliden Harjavalta Oy — SO3
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Boliden Harjavalta Oy - Control

IF SO3 LEVEL:

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

> 0.15% Vol corrective action required.




Questions?
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