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Presentation Outline

Our company

 Understanding odors and odor control using available
technologies

« What is Biofiltration?

« BIOSORBENS™ first PERMANENT biofilter media
« BIOREM Products

 |nstallations and Local References

« Benefits of BIOREM systems

Questions?
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About BIOREM

* Most Experienced Biofilter Company in North America!
— Over 550 Worldwide Installations for VOCs & odors

27 installed systems in Middle East & Africa
Worldwide representation
16 Years of Biotechnology Expertise

Resident Researchers and Extensive Laboratory Facilities

specialize in Odor and VOC Air Pollution Control:
+ H,S & TRS (DMS, DMDS), NH;, Mercaptans, VOCs
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Continuous Growth

Going Public: BIOREM is now Traded on TSXV: BRM
BIOREM acquired Biocube LLC in July 2005

Offices in Canada and USA

MYTILUS™ Bioscrubber and POPCORN™ media
International initiative — Middle East, China and Latin America
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Installations Near You!

Name

South Africa

Wadi Mousa (Petra), Jordan
RSOMP, Saudi Arabia

DQ, Saudi Arabia

Saudi Aramco, Saudi Arabia
Buraidah WWTP, Saudi Arabia
Bahrain

No. of Systems
7
5
14

3
1
1
2
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What is Odor
and Odor Control?




Contaminant Identification

« Sulfur compounds

H,S rotten egg soluble < 0.001 ppmv
DMS rotten cabbage insoluble ¢
DMDS sulfide insoluble ¢
MM rotten cabbage slight ¢

Hydrogen sulfide (H,S), TRS: di-methyl sulfide (DMS), di-methyl di-sulfide (DMDS), methyl mercaptan (MM)

« Total Odor Removal
— No discrimination on type of odor
— Important as some contaminants have higher odor threshold than H2S
— ODOR = Dilution until 50% of panelists cannot smell anything
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http://rds.yahoo.com/S=96062883/K=%22chemical+scrubber%22/v=2/SID=e/l=IVI/SIG=11mj7cu5d/*-http%3A//www.info.ucr.edu/images/releases/580_2.jpg
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Activated Carbon

- Phase transfer only (no destruction)

- Can be effective for treating transient
loads and intermittent airflows

- Short bed life means frequent media
changes

- Small systems have low capital costs
but high maintenance

- Poor performance in high humidity
climate

- Potential hazardous waste

-



Chemical Scrubbers

Good for knocking down high
concentrations of H,S

Very high operation & maintenance costs
Short contact time

Phase Transfer and chemical reaction
Difficult to treat peak loads

High profile, not visually appealing!

e ’.77 “{f:a ;
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Biotrickling Filter

Ideal for elevated H2S applications:
Short contact time ‘

Appropriate for low concentration,
water soluble compounds

Nutrient addition may be required




Bioscrubber

- Appropriate for water soluble
hydrocarbon applications

- Maintenance and operation
attention required




Biofiltration

1923 - Biofiltration is developed in

EUFO e. ;{;_ ) . .’,:‘._._
p N

1955 - Biological methods are proposed ,___,_,_—s-—
to treat odorous emissions. e T

in Europe

1990’s Biofiltration recognized in the
U.S. market.

- 3
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Biofiltration

- Proven, predictable, reliable performance

- Self-regenerating
- Virtually maintenance free

- Total odor removal o -—v— -T

(not just H,S)




Biofiltration
Illustration

. g"‘ % f\,
HoS (in air) iy [ [0l Media Particle
. Mass transfer
I gy

solubilization
diffusion

H,S (air)

2
(adsorbed)

H,S(biofilm)
Bacteria (bio-oxidation)

clean air

H,50,,C0,,H,0,Heat,Biomass
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The 1st Generation Biofilter!
__(Woodchip Media)




In-ground Woodchip biofilters

60 Seconds EBRT means huge space requirement

« Organic media can quickly decompose leading to:
« Compaction
* Poor moisture control
 Air channeling and breakthrough
* Frequent media changes
* High O&M, freight and media disposal costs
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City of Broomfield,
Colorado Main WWTP

In-ground Woodchip Biofilter... This system is overgrown with weeds!
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BIOSORBENS®

First PERMANENT Inorganic Media In North America!

- @15 . Breathe Easﬁ/.,.



BIOSORBENS®

« Hydrophilic Mineral Core

 Nutrients, buffers and adsorpti
iIngredients

* Hydrophobic Components
* High Surface Area




BIOSORBENS®

Longevity
* Long lasting (10 Years and beyonc
 No Decomposition
* No Degradation
* No Compaction
 Extended Warrantee

Performance Guarantee




BIOSORBENS®

Added Features

 Low pressure drop
(0.25 kPa — 0.50 kPa)

 Low Volume (1/4!)

* Consistent Performance

« Buffers built in!




Odor removal charts
and performance graphs

Figure 3: Wild Dunes Data - Sept 25
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H2S (ppm)

FIGURE 2. PERFORMANCE OF BIOSORBENS™ MEDIA
with 30 second-EBRT
(39 ppm average inlet H2S)
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Diagram
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BIOREM Products

- BIOCUBE™
- BASYS™

- BIOFILTAIR™
. MYTILUS™

« SAM™
« BIOSERVE™

High levels of H,S, 170 - 3,000 m3/hr
Low to moderate levels of H,S,
3,000 to 20,000 m3/hr

Low to moderate levels of H,S,
20,000 to 850,000 m3/hr

Very high levels of H,S, any air flow
Synergistic Air Management System
Media monitoring service

-
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BIOCUBE™

* Above ground, modular systems

« Optimized media for maximized performance
and life.

 Integral plenums assure even air distribution.

« Tray design eliminates compaction problems
associated with deep bed systems.

« Polyurethane foam insulation allows all-
climate operation.

_ e “if:. =
- o~ - .; '
T ~
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BIOREM ProShow Photos/BIOCUBE/biocube.mpg
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ASYST"’I Patented
Modular Biofilter

Completely integrated,
compact treatment
from 3,000 — 10,000 m3/hr

Breathe Easy...


BIOREM ProShow Photos/BASYS/BASYS.mpg
BIOREM ProShow Photos/BASYS/BASYS.mpg

Reliable odor control for high flow treatment
from 10,000 — 850,000 m3/hr



BIOREM ProShow Photos/BIOFILTAIR/BIOFILTAIR.mpg

MYTILUST"’I

Bioscrubber or Biotrickling Filter
Short contact time and small footprint
Fully integrated vertical tower design

POPCORN™ [WE mineral based
PERMENANT media

|deal for elevated H2S applications

Headworks (grit removal, bar screens),
pumping stations

Breathe Easy...
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BIOSERVE™
« BIOREM Media Tests

Moisture Content
Nutrient Level

pH

Fines Content
Bacterial Enumeration
Bacterial Speciation

* Plant Operations

Back Pressure
Air Temperature

Flow Rate
RH

Breathe Easy...



BIOSERVE™

* Level 1 — (Standard)

— On site manual monitoring — daily readings by operator
— 24 hour Dedicated Service Manager.

* Level 2 — Option - Semi-automated
— Remote monitoring with manual adjustment alert

* Level 3 — Option - Fully automated

— 24/7 Remote monitoring via internet with remote adjustment
of key parameters

Breathe Easy...



Published
Literature

Biocube™ News

Sept 19395
Issuc No_ 4

Tnthe 10RO il

sl hasands assowiued

of “lrcasnre
wasiewaler
treatment plant way
taken ol oL serice
Tracal ol 1-calig
the.r wazcwerer the
1y Tieasure 1sland
amnged to pump
1.2 MGD w 28
MGD iy e
weatker flowes,
iepectivelyl  of
amwger o the
Cnoof &

Puacrsbung far reai-
mens. At that tine,
e ador peablem
aseavigtod wirth rheis
veatment plant was solved howeever
M dar levely conving T thar
masier puin ping staron were decmed
nahie

Lanpa Bay Engincering, luc. was
conuzered In sy dilTerent canil
mofhacs wdor gonerl optiens
consudersd indluded chemizal Leal-
men. (Ocdephe™ el BTy
wet serubbess, acivared eabon. bio-
Topical emspmesacteria additisn
and bicfilmafion

DephasT™ s a chernical saluion
thas has an mstantimoous resction
with H&. Consideration must be
fiken o weid esrdosing, which sun
cause solids w senle and build up in
aradly o Cave mying Tl pre-
sems a health hazard to amployvecs.
Consuraplion wad estimated a. 250 -
500 GP fae this sife, which made it
W expendive o use,

Biureicde™ iy chemical solurion
feaeium oivate) Ut has o reaction

Odor Control al the Master

tine of 1-2 sours. Lherefoce, itwald
e applied upsiream of the pump 3ta-
tiem b multiple points Althuzh the
rare of Bloxice eansumption was
salmatial les e les Ty Oddophen™,
Biee c¢'™ was saown e be the mest
expnsivs al all odor contrad options.

Acivad Carbon s a highly
el ive raditional melied of dry aic
serckhing. Odorcus compeands are
adzorhed inm the pores of the carbon
anebin, erbich has i e subsegently
rageneraed and cvenmally replaced.
The syslem brectmes Jnoperabls dur-
ing the regeneration areiess, unless
the system has a redunders banks of
aarhon 1l g b il scive while
the: first i regencraced

Wol Surubbing using Sodium
Dypochlertc anc Sodinm vdroide
solutions is alse an elislive Uadi-
tiemal means o treatng adorcos air
sreams.  Hevwerer, corsiclering the
wory Nigh maintenence raguiamen| 1
as well as the ros” of chenticals. and

Pumping
Station - City of Treasure Island, FL.

with wer sanbbers, the
Cily decided nal ruse 2
st gerubbur gt chis sie

Tnsvmes ar L
ch ay T- 1P (e
loggical enhancert and
AT Taed ™ yhiclow
inhibitery ware alsa smdd-
ied. Borh sullar fion e
changs of Beinyg washed
away during pennds of
heavy -uivi Il

The Biveube™
Tinlilier wud chasen
based on officiency aud
oL (see  malin en
rewerye sice for detedsh
Tae svaem was desizoed Tor 360
CTW el vomeasla ol Gor Pen qruces,
SABAME, 36 98 ccntrifiigal fan and
SNEMA AN conenl panel - The Jonil-
print wes 15RO g the sedom
uses 50 GELR O water. Tae bielllue
syl o b reneoving e 9.0
H8 20 -1 50 ppmi sines 17

7

Fur myre inthrmation on iy pro-
ject, conact Lary  Hickey ol
Taquipeniml Plus, T £352-237-1 869)
au Moeer Hevekerorh of Biooube, I
(845) 246-5717

-H-

EIiI:iEIJEE,inc.
L S

100 Rawson Road

Sulte 230

Victor, NY 14564

Tel. [T16) 924-2220

Fax. {718} 9248280
hittpifwww. biccube.com

$12,000,000

$10,000,000

$8,000,000

$6,000,000

$4,000,000

$2,000,000

$0

Life Cycle
ost Analysis

20/r Cum Cost vs CFM

Carbon

Biotrickling Filter

e

/

/ Biofilter

ey

10,000

20,000

30,000 40,000 50,000

60,000



MPW/Treasure%20Island.pdf

Thank You!
wWw.Lk lﬂf.biz




	Slide 1: BIOREM  Your Best Choice for Odor, H2S & TRS Control
	Slide 2: Presentation Outline
	Slide 3: About BIOREM
	Slide 4: Continuous Growth
	Slide 5: Installations Near You!
	Slide 6: What is Odor and Odor Control?
	Slide 7: Contaminant Identification
	Slide 8: Available Technologies
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 17: The 1st Generation Biofilter! (Woodchip Media) 
	Slide 18: In-ground Woodchip biofilters 
	Slide 19: City of Broomfield,  Colorado Main WWTP
	Slide 20: BIOSORBENS® First PERMANENT Inorganic Media In North America! 
	Slide 21: BIOSORBENS®
	Slide 22
	Slide 23: BIOSORBENS®
	Slide 24: Odor removal charts and performance graphs
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29: BIOREM Products
	Slide 30: BIOREM Products
	Slide 31:  BIOCUBE™
	Slide 32: BIOCUBE™ Process
	Slide 33: Escondido, CA
	Slide 34: Trailer and Pilot Studies
	Slide 35: BASYSTM Patented  Modular Biofilter
	Slide 36
	Slide 37: MYTILUS™
	Slide 38
	Slide 39
	Slide 40
	Slide 43: Technology Comparison
	Slide 45: Thank You! ww.biorem.biz 

