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BIODIGESTI ON OF FOGs 
&  TREATMENT OPTI MIZATI ON © 2008 

Bacta-Pur¨ , BACTIVATOR¨ (f  &  ECOPROBIOTICSª  are trademarks of Aquaresearch Canada Ltd used under license. 
 

ECOPROBIOTICSª , of the Bacta-Pur¨  System, are beneficial communities of natural bacteria, which have been on earth for millions of years 
and have been selected for their synergistic ability to biodegrade pollutants and to improve water quality.  ECOPROBIOTICSª  increase 
biodiversity.  Just as people take yogurt for itsÕ probiotic ability to assure the presence of the optimal community for digestion and immunity, 
ECOPROBIOTICSª  improve ecosystem health.  EVERY PRODUCTION of Bacta-Pur¨  products is analyzed and cleared for shipment ONLY 
after passing all performance tests and being CERTIFIED PATHOGEN FREE using techniques from the food industry.  ECOPROBIOTICSª  
are purely natural and beneficial; they NEVER contain added chemicals such as surfactants, emulsifiers or enzymesÉ , nor do they contain 
genetically modified (GMO) or deliberately mutated organisms.  ECOPROBIOTICSª  are safe and beneficial.  Disease causing organisms are 
never used, as others do or permit. 

 
Balanced and appropriately selected communities of natural bacteria not only digest grease in 
grease traps, lift stations and sewers, they can reduce hydrogen sulfide and facilitate oxygenation as 
well as reducing down stream loading and improving settling within waste water treatment plants 
amongst other benefits.   
 
Grease floats on water and reduces the contact between water and the air above.  Air contains 20% 
oxygen (200,000 mg/L).  Digestion of the grease layer allows oxygen to diffuse into the often 
anoxic water.  Turbulence, such as due to flow through a drain, trap, interceptor, sewer or lift 
station, enhances the diffusion.  Measurable dissolved oxygen, in water, represents the excess 
between that which is entering and that which is used.  Lack of measurable oxygen does not 
necessarily mean that none is available for biological activity but rather that all that is entering is 
being consumed to a level below the detection of the analytical method.  Furthermore, diffusion of 
oxygen into the water raises the redox potential. 
 
Hydrogen sulfide is produced by sulfur reducing bacteria (SRB), which convert sulfate into sulfide.  
These bacteria grow in the absence of oxygen and require a negative redox potential.  Raising the 
redox potential above this value inhibits SRB.  This is why alternative electron receptors such as 
Bioxide or nitrate are used.  Grease and sludge accumulations provide a habitat for the SRB.  
Removal of the habitat helps control the problem.  SRB also require a soluble source of sulfur.  
Reduction of the soluble sulfur helps control the SRB. 
 
The biological breakdown of fats, oils and grease (lipids) is a complex process requiring a complex 
and balanced bacterial community where the byproduct of one strainÕs activity serves as food for 
the next.  Understanding grease metabolism, by beneficial bacteria, is a key to explaining part of 
the mechanism of controlling sulfides. 
 
FOGs can thus be divided into two categories.  Those that solidify in transport systems and those 
that stay in solution and flow through to the WWTP without sticking to infrastructure.  The 
difference between lard and olive oil is a good example.  Lard clogs arteries, whether those of a 
sewer or a person; olive oil doesnÕt.   
 



 

 
 

 

Bacta-Pur / IET-Aquaresearch Ltd. 
P.O. Box 689, Derby Line, VT 05830 USA 

IET-Aquaresearch Ltd. 
P.O. Box 2680, North  Hatley, QC, J0B 2C0 Canada 

Phone: (877) bactapur [222-8278], (819) 842-2494, Fax: (819) 842-2414 
Email: info@bactapur.com        website: www.bactapur.com 

B
ac

ta
-P

u
r¨

 
 

The Natural Solution 
when only the best will do 

Technical Support Document 

tsd13.08,  page 2 of 6 

The ÒMelting PointÓ of a FOG is the temperature below which it solidifies.  A FOG will stick to 
infrastructure when the water temperature is below itsÕ melting point.  The ÒMelting PointÓ of a fat, 
oil or grease is a function of three main factors: 

!  the degree of saturation, 
!  the fatty acids comprising the fat, and 
!  the length of the carbon skeleton of the chain; shorter chains generally have lower melting 

points. 
 
Saturated fats contain carbon molecules connected by single bonds: 

e.g. Ñ CH2Ñ CH2Ñ CH2Ñ CH2Ñ CH2Ñ  
Unsaturated fats contain one or more double bonds. 

e.g. Ñ CH=CHÑ CH=CHÑ CH2Ñ  
 

The melting point of a fatty acid 
decreases as the number of double 
bonds (¡unsaturation) increases 
(Tables 1 & 2). 
 
 
 

Neutral fats or triglycerides are the most abundant 
group of lipids in nature.  Triglycerides are composed 
of three fatty acids, either the same or different.  
Tristearin is one of the most common triglycerides 
found in beef, pork and lamb.  Tristearin (Figure 1) 
contains 3 stearic fatty acid molecules.  The melting 
point of stearic acid is 70¡C.  It is solid below this 
temperature and thus is an example of a trouble maker. 
 
 
 
 
 
 
 
 
 
 
 
Step 1.  Famished fat digesting microbes convert fats 
into glycerol and free fatty acids (Fig. 2). 
 
 
 

Table 2. Melting point decreases as 
degree of unsaturation increases.  The 
top four are Òtrouble makersÓ. ÒExtreme 
variation may occur depending on a 
number of variables such as source, 
treatment and age of a fat or oil.Ó  data 
from Handbook of Chemistry & Physics, 
70th ed., 1990 

FAT or OIL

Unsaturated 
Fatty Acids 
(% of total 
fatty acids)

Melting 
Point (¡C)

tallow - mutton 40 42
palm oil 53 35
butter fat 41 32
coconut oil 9 25
peanut oil 86 3
olive oil 91 -6
soy oil 87 -16
sunflower oil 91 -17
corn oil 85 -20
sardine oil 77  

Table 1.  Common 18-carbon fatty acids, data from Principles of 
Biochemistry, White et al., 1964 
FATTY ACID DOUBLE BONDS MELTING POINT (¡C) 

Stearic 0 70 
Oleic 1 14 
Linoleic 2 -5 
Linolenic 3 -11 

 

Figure 1.  Tristearin a triglyceride 
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Step 2. The bacteria then consume glycerol 
as carbon source.  It is completely digested 
by process of glycolysis. 
 
Degradation of the fatty acid begins by the 
bacteria transforming the fatty acid into itsÕ 
acyl form.  This requires sulfur, which is 
removed from the water reducing sulfur 
availability for H2S formation (Fig. 3). 
 

Step 3.  Bacteria remove hydrogen (dehydrogenation) from the molecule replacing it with a double 
bond.  The saturated molecule is converted to an unsaturated one.  Stearic acyl (CH3(CH2)16COSCoA) 
is converted to oleic acyl (CH3(CH2)7CH=CH(CH2)7COSCoA); this step alone lowers the melting point 
from 70¡C (158¡F) to 14¡C (57¡F). 
 
Step 4.  The molecule is shortened by two carbon atoms; more sulfur is again incorporated to 
produce Acetyl-CoA, which is digested to produce CO2, H2O, biomass & energy.  The 
biodegradation process continues two carbon atoms at a time continually reducing the melting point 
of the FOG until it is completely digested, while simultaneously removing sulfur from the water 
and incorporating it into the biomass (Fig. 4). 
 

Figure 2.  Famished beneficial bacterial convert 
tristearin into glycerol and 3 fatty acids 
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Fig. 3.  Acylation of the fatty acid removes soluble sulfur from the water.  

stearic acyl (18 C) saturated

CH3(CH2)16COSCoA
free stearic acyl

CH3(CH2)16COOH
free stearic acid

stearic acid (18 C) saturated

+ S

 

Fig. 4.  Biodegradation of FOGs occurs two carbon atoms at a time.  This reduces the melting point and 
simultaneously removes sulfur from the water. 

complete
biodegradation to
CO2, H2O, biomass

& energy

CoA16  carbon

Acetyl - CoA + CoA14  carbon
+ S

CoA12  carbonCoA 2C +
+ S

10  carbon CoACoA 2C +
+ S

8  carbon CoACoA 2C +
+ S

CoA6  carbonCoA 2C +
+ S

CoA4  CCoA 2C +
+ S

CoA2  CCoA 2C +

+ S

de
cr

ea
si

ng
  

m
el

tin
g 

po
in

t

W
at

er
 s

o
lu

b
le}

 



 

 
 

 

Bacta-Pur / IET-Aquaresearch Ltd. 
P.O. Box 689, Derby Line, VT 05830 USA 

IET-Aquaresearch Ltd. 
P.O. Box 2680, North  Hatley, QC, J0B 2C0 Canada 

Phone: (877) bactapur [222-8278], (819) 842-2494, Fax: (819) 842-2414 
Email: info@bactapur.com        website: www.bactapur.com 

B
ac

ta
-P

u
r¨

 
 

The Natural Solution 
when only the best will do 

Technical Support Document 

tsd13.08,  page 4 of 6 

Complete and effective lipid metabolism within collection systems depends upon the addition of 
microorganisms with the correct community, concentration and condition.  The natural 
biodegradation of fats (lipid catabolism), when done properly, does not create downstream 
problems such as re-accumulating grease deposits.  This type of problem is most often caused by 
the addition of chemicals (surfactants, emulsifiers, industrial soaps, alcohol and/or enzymes), with 
some claiming to be biological.  Because of the adverse effects, the use of these types of chemical 
products is becoming more regulated and is even illegal within some areas.  We encourage 
everyone to examine the Material Safety Data Sheets to verify the contents of the products. 
Sewers are full of bacteria.  The presence, however, of grease in sewers in lift stationsÉ 
demonstrates, without any doubt, the inability of the randomly occurring bacteria to digest the 
grease.  The key to grease digestion is to assure that all water entering the area to be treated is 
continually seeded with the beneficial organisms leaving the BACTIVATOR¨ (f .  Independent of 
the size of sewer, use of the Bacta-Pur¨ adds millions of beneficial organisms per teaspoon (5 mL) 
of sewer water.  These bacteria attach to the grease, particularly in the cracks and crevices and start 
the digestion processes described above.  This lowers the melting point and softens the grease.  The 
force of the current will break off the softened grease.  Faster moving water has more energy and 
scouring ability; accordingly it is normal to expect that such systems will result in faster cleaning of 
the lines than ones with slow flow.  Low flow has very little energy or scouring ability.  In either 
case, once the lines are cleaned, this situation will be maintained, and upstream spills will also be 
digested. 
 
Knowledge and application of these processes has led to the use of the Bacta-Pur¨ System to 
reduce causes of problems of hydrogen sulfide and other noxious odors.  Normally, the opening a 
grease trap will 
empty a kitchen due 
to the noxious odors.  
Systems treated with 
Bacta-Pur¨ have 
been opened during 
working hours 
without emptying 
kitchens.  The 
ventilation time 
required before 
entering a pump 
station in New 
Bedford was reduced 
from 30 minutes to 
10 minutes.  
Dramatic reductions 
of sulfide in sewer 
water, have been 
recorded in a town in 
Massachusetts (Fig. 

Fig. 5.  Reduction of sulfide in sewer water.  Prior to installation of the 
Bacta-Pur¨  System no datum point found non-detectable levels of dissolved 
sulfide over a period of two years.  Immediately, following installation of the 
Bacta-Pur¨  System, three of four points were non-detectable. 
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5).  Prior to the installation of the Bacta-Pur¨  System, two years of data showed no date when 
sulfides were non-detectable, but immediately following installation of the Bacta-Pur¨  System 3 
out of four points were non-detectable. 
 
It is known and reported in the literature of microbial ecology that an efficient microbial team 
accomplishes a task with less consumption of oxygen.  Another benefit of the Bacta-Pur¨  System 
is that it facilitates oxygenation, or higher levels of dissolved oxygen are achieved with the same 
level of aeration or energy.  This benefit has been recorded in diverse applications. 
 
Doctoral research observed the phenomenon is lake restoration (Fig. 6) as well as in the field in 
China (Fig. 7).  It has also been observed in commercial fish farming (see attached letter).  The 
Bacta-Pur¨ System also facilitates oxygenation in waste water treatment (Fig. 8), as is shown in 
the data from a waste water plant, which treats septage and grease from grease traps. 
 

 
 
Effluent from a paper recycling plant 
in JingJiang City, Hubei Province, 
Peoples Republic of China flows 
through a canal before entering Lake 
Miao.  Water from the canal filled a 
test pond of 6,000 m3 (1,580,000 
USgal).  No aeration was supplied.  
Bacta-Pur¨ XLG & N3000 were 
used at a dose rate of 2 ppm.  Six 
weeks of treatment reduced COD, 
ammonia and soluble phosphorus, 

increased transparency as well as oxygen levels (Table 3). 

Fig. 8.  Bacta-Pur¨  facilitated oxygenation of water in plant 
treating septage and grease, as well as removing grease. 
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Fig, 7.  Bacta-Pur¨  facilitated oxygenation in 
pond. 
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Fig, 6.  Bacta-Pur¨  facilitated oxygenation in fish 
culture. 
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A waste water treatment plant, in Quebec, receives both domestic and industrial wastes.  The latter 
consist, in part, of seasonal fruit juice production.  The waste water treatment plant suffered from 
overloading.  The Bacta-Pur¨ System was used, in 2002.  Application points were in two 
municipal garages located approximately 3.5 km  (±2 mi) and 8 km (± 5mi) up stream of the 
treatment plant.  Comparison of influent BOD loading of 2000, 2001 & 2003 and 2002, showed 
that use of the Bacta-Pur¨ System reduced influent BOD by 40% (Table 4). 
 
 
 
 
 
 
 
 
 
 
 
 
Use of the Bacta-Pur¨  System not only helps control grease but also reduces the causes of noxious 
odors, facilitates oxygenation, can reduce energy consumption, influent loading and provide some 
treatment even where there is no facility for biological treatment. 
 

Table 3.  Data from a pond in Jinghouzu China, that received water from a 
pulp and paper mill.  The pond had no aeration. 

Date COD 
(ppm) 

NH3-
N(ppm) 

Total 
P(ppm) 

Transparency 
(cm) DO (mg/L) 

3/19/2006 164.05 2.32 0.221 15 0.11 

3/26/2006 133.7 2.07 0.222 30 0.24 

4/2/2006 82.4 1.63 0.156 60 2.02 

4/9/2006 54.2 0.93 0.045 70 3.2 

4/12/2006 39.4 0.7 0.087   

4/28/2006 26.5 0.54 0.037 110 8.2 

5/8/2006 33.5 0.6 0.035 100 7.5 

 

Table 4.. Data from lagoon treatment system in Quebec.   

 

YEAR 

Annual Average 

INFLUENT BOD 

(lbs [KG]/day) 

2000, 2001 & 2003 2,424 [1,102) 

2002 (Bacta-Pur¨  added upstream) 1,463 [655] 

Reduction (lbs [KG]/day) 961 [447] 

Reducti on INFLUENT BOD (%) 
 

40% 

 


