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METHODS

Rendering Plants and Biofilters
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Loading Rates and Pressure Drop
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Of th i  hV.fiU Instruments Inc-); The rates were estimated based on the volume of biofilter medium. Static pressures in the influent pipe !# o f the biofilters were measured using water-filled U-tube manometers. P in me miiuem f

Odour Removal
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tĥ

m a s T S c i o m e r f G C M s i l ^  the ^  effluent gas samPles were analysed ™ "g a gas c h r o m ^
“  I T  GC‘^ Si  d ° C fi d W h 3n 0d0ur snlffing port (Luo and van Oostrom, 1996). Forced-choice dynamic-dilution oIfactV
was used to assess overall odour removal by the biofilters. The olfactometers were designed and operated under the Duteh pre-standard fof5£ 
odour measurements (Dutch Normalisation Institute, 1990). Odour concentration was expressed as odour units (OU) n r ’

RESULTS AND DISCUSSION
Odour Compounds and their Removals
The GC-MS chromatograms revealed that the rendering of animal tissues liberated over 300 organic compounds Usine the odour port we detected between 20 and SO nHnrnnc rnmr,n„nyic im __ ... .e- . e  ̂vu.upuuiius. using me ociour pui ^
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C07 0Unf  U ' uent 835 t0 the bi0fi,ters- The odorous cornPour|ds included alkanes, alkenes, hydrocarbons, epoxides, aldehydes, aromatics, alcohols, amines, alkyl halides and fatty acids. A variety of odour characters was pres*
rendering process gases, and the odour characters varied between the two plants, reflecting the different material types rendered

Some o f the odorous compounds in the biofilter influent gases were detected in the effluent gas, but their concentrations were reduced by3 Jr 
90 /„, and sometimes by more than 99%. Similar results were found for pilot-scale biofilters operated at the same sites (Luo and van Oostro^ j  
Also, some odorous compounds detected in the biofilter effluent were not in the influent. These compounds may have come from the b io fd '^  
or from the breakdown or conversion of organic compounds present in the influent gases in the biofilter media

« g - « « ...........................measured, ,„d  found I . be 55 and < ». I mg NH,-N m >, respectively. Thus, the ammonia „ , s  r e a ™ “ mm« 
in the process gas at Plant 1 was less than 1 mg NH3-N n r3 y
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Gas discharge from biofilter (m3 gas m 3 medium min ')

Figure 1.
Odour concentration reduction and local gas loading 
at random sampling sites on Biofilter 1 and Biofilter 3.
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&iofi|. ev*ls and Reduction , , .  r ,
'°adiitc- 'n^ Uent gas odour concentrations, as measured by olfactometry, ranged between 59,000 and 1,000,000 OU m over various 10 i er 
'o that 0̂ tes *Table ■)■ The biofilters reduced the odour concentration by 82 to 99%. The odour concentration removal performance was similar 
 ̂ Pilot-scale biofilters installed at the same sites (Luo and van Oostrom, 1996).

g'Veniifp-er 1 (P't-sand) and Biofilter 3 (soil/bark), the reduction in odour concentration varied between random gas sampling sites (examples are 
rates 7-k'8'Ure ')■ The lowest rates of odour concentration reduction in the biofilters were associated with sampling sites that had high gas discharge 
iticons.v,e Uneven gas distribution is thought to have been caused by uneven air distribution under the biofilters, as well as by irregular depths or 

etlt density of the media.
n •

reducti0nanCe e^Fect ° f  an odour discharge depends on the odour’s FIDOL factors: Frequency, Intensity, Duration, Offensiveness and Location. The 
fctfor,,  ̂ ln density  of the biofilter discharge, as measured by olfactometry, is therefore not the only factor to consider when assessing the bio i ter 
!̂ caPeriCe- A reduction in the offensiveness o f the gas is also important. The biofilter discharge gas was sniffed in the sampling chamber be ore 
an<l verv to tFle atmosphere. The character o f this gas was considered inoffensive in contrast to the influent gas, which smelled somewhat putrid 
0̂,entiai S?°ky- The odour concentration reductions therefore underestimate the performance of the biofilters in terms of reducing the nuisance 

°f the gas.

^PresC Df0p
°'Vl' in-p 6 ^roP across Biofilters 1 (pit-sand) and 3 (soil/bark) often became excessive (higher than 150 mm water gauge). (The gas loading rates 
’ed (jp,. ab'c 1 are typical for these biofilters.) The high back-pressure reduced gas flow rates to the biofilters, affecting the performance of direct-•tlrye are typical for these biofilters.) The high back-pressure reduced gas now rates io me oioiniers, anccung me m
•̂th a |Q *'S’ The media of these biofilters had to be loosened often, to reduce the back-pressure. Biofilter 2, containing crushed pine bark, operated 

Very back pressure (less than 2 mm water gauge), even when the bark was saturated with water after heavy rainfall and irrigation.

CONCLUSIONS

°aVarie? n® an'mal tissues liberated over 300 compounds, o f which about 20-50 were odorous. The rendering process odour was attributed 
^PounH °^ComPounds such as alkanes, alkenes, ketones, amines, aromatics, fatty acids and ammonia. Biofiltration either removed these odorous

(hi
°und:
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or significantly reduced their concentrations.

^2-9gyr’n8 Process gases had odour concentrations of between 59,000 and 1,000,000 OU m'3. The biofilters reduced the odour concentration 
and reduced the “offensiveness” of the odour. Uneven gas distribution affected biofilter odour-removal performance.

Pit-.
in ^ d  soil/bark biofilters produced excessively high back-pressures. Further time is needed to determine whether the bark biofilter will

Very low pressure drop and good performance.
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