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Rice bran, husk, 
cactus soil (1:1:1)

Mixed Mixed with EM solution
from Aggie CMU Shop

Shaped Air-dried for 3–5 days

RESULTS

STUDIES ON ELECTRICITY GENERATION FROM 
EM BALLS IN WASTEWATER TREATMENT

INTRODUCTION
I n c r e a s i n g  e n e r g y  d e m a n d  r e q u i r e s  s u s t a i n a b l e  a l t e r n a t i v e s .
M i c r o b i a l  m e t a b o l i s m  e n a b l e s  b i o e l e c t r i c i t y  g e n e r a t i o n .
E M  b a l l s  c o n t a i n  a c t i v e  m i c r o b i a l  c o m m u n i t i e s .
T h e i r  e l e c t r i c i t y  g e n e r a t i o n  p o t e n t i a l  r e m a i n s  u n c l e a r .
T h i s  s t u d y  e v a l u a t e s  e l e c t r i c i t y  p r o d u c t i o n  f r o m  E M  b a l l s .

Figure1. Microbial Fuel Cell

OBJECTIVES
1 . T o  c o m p a r e  w a s t e w a t e r  t r e a t m e n t  e f f i c i e n c y  o f  E M  b a l l s .
2 . T o  e v a l u a t e  M F C  e l e c t r i c i t y  g e n e r a t i o n  u n d e r  d i f f e r e n t  a g a r

c o n c e n t r a t i o n s .
3 . T o  a s s e s s  t h e  i m p a c t  o f  a n o d e  c o n d i t i o n s  o n  p o w e r  o u t p u t .

CONCLUSION
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Wastewater  sample:  f r o m  f o o d  p r o c e s s i n g  l a b o r a t o r y  a t  t h e
F a c u l t y  o f  A g r o - i n d u s t r y ,  C h i a n g  M a i  U n i v e r s i t y
EM bal ls :

C o m m e r c i a l  E M  b a l l  f r o m  A g g i e  C M U  S h o p ,  F a c u l t y  o f
A g r i c u l t u r e ,  C h i a n g  M a i  U n i v e r s i t y

s e l f - p r e p a r e d  E M

Figure3.  Voltage and current profiles under different agar concentrations
of salt  bridge

     Oxygen stability decreased during days
7–9, likely due to active microbial
degradation of organic matter. The
subsequent increase suggests that the
system has stabilized after substrate
reduction. Commercial EM balls showed
slightly higher oxygen stability, suggesting
better treatment performance; however,
the differences were not substantial.

The values are approximate, based on
colorimetric observations rather than
precise measurements, and indicate
general trends only.

5% 4% 3% 5% 4% 3%

The 3% agar salt bridge
demonstrated the best electrical
performance, possibly due to
optimal conductivity and lower
internal resistance.

Anaerobic anode
conditions produced

higher and more
stable voltage and

current compared to
aerobic conditions,

indicating more
efficient electron

transfer in the
absence of oxygen.

Anode Condition:
Aerobic or Anaerobic 

EM ball type: 
commercial or 
Self-prepared 

test:
Oxygen stability test
Other parameters
(commercial test kits)

MFC setup and Experimental  Variables :

M F C  > >  
Real -Time Electr ical  Monitoring  System 

> >  D a t a  o u t p u t

Electron acceptor:
Potassium

Permanganate solution

Salt Bridge (agar): 
3%, 4%, 5%

         The increasing demand for  alternative energy has intensif ied due to  the depletion of  fossi l  fuel  resources and their  environmental  impacts .  At
the same t ime,  ef fect ive wastewater  management remains essential  in  both industrial  and household sectors .  Therefore,  systems capable  of
simultaneously  treating wastewater  and generating energy represent  a  promising approach toward sustainable  resource uti l izat ion.  This  study
aimed to investigate  electricity  generation during wastewater  treatment using Effect ive Microorganism (EM) bal ls  and to  compare the performance
of  commercial ly  avai lable  EM bal ls  with newly prepared EM bal ls  in  terms of  both treatment ef f ic iency and electricity  production.  The potential
inf luence of  EM bal l  s ize  and surface area on treatment performance was also evaluated.  Salt  bridges prepared with agar  concentrations of  3%,  4%,
and 5% (w/v) were tested to  determine their  electrical  performance.  In  addit ion,  the ef fects  of  aerobic  and anaerobic  anode condit ions were
examined.  Due to  the relat ively  low contamination level  of  the wastewater  used,  system stabi l i ty  was assessed using oxygen stabi l i ty ,  calculated
from dissolved oxygen (DO) values measured by the Winkler  method.  Addit ional  water  qual ity  parameters  were analyzed using commercial  test  kits .
The results  showed that  oxygen stabi l i ty  in  al l  experimental  groups decreased during days 7–9,  corresponding to  the act ive phase of  microbial
release and organic  matter  decomposit ion.  Oxygen stabi l i ty  subsequently  increased and reached i ts  highest  value on day 13.  Wastewater  treated
with commercial ly  avai lable  EM bal ls  (0 .6  g ,  two bal ls)  achieved the highest  oxygen stabi l i ty ,  approaching 100%, indicating s l ightly  better  treatment
performance than newly prepared EM bal ls .  Surface area appeared to  have only  a  minor ef fect  on treatment ef f ic iency,  though the dif ferences were
not  conclusive .  In  terms of  e lectricity  generation,  the microbial  fuel  cel l  (MFC) system successful ly  produced electricity .  The 3% (w/v) agar  salt
bridge showed the best  performance,  and anaerobic  anode condit ions were more favorable  than aerobic  condit ions .  The maximum power output
detected was 960 mW, which is  comparable  to  the typical  power range of  a  small  f lashl ight .  Although the power output  remained relat ively  low and
fluctuated due to  biological  factors ,  the system demonstrates  potential  for  integrated wastewater  treatment and energy recovery.  Further
optimization is  required to  enhance overal l  system performance.
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Figure2.  % O x y g e n  s t a b i l i t y  f r o m  3 0 - f o l d  d i l u t i o n
Table1. Chemical composition of wastewater after 13-day treatment with EM balls

Figure4.  Voltage and current profiles under different anode conditions

EM bal ls  were ef fect ive in  improving wastewater  qual ity .
Commercial  EM bal ls  showed sl ightly  higher treatment ef f ic iency.
Electricity  generation was successful ly  achieved using a  microbial  fuel
cel l  system.
Agar concentration in  the salt  bridge signif icantly  af fected electrical
performance.
Anaerobic anode conditions were more suitable for electricity generation.
Further optimization is  required to  enhance system stabi l i ty  and
electrical  output .

T h e  a u t h o r s  s i n c e r e l y  t h a n k  t h e  D i v i s i o n  o f  B i o c h e m i s t r y  a n d  B i o c h e m i c a l
I n n o v a t i o n  f o r  t h e  o p p o r t u n i t y  t o  c o n d u c t  t h i s  s t u d y .  S p e c i a l  t h a n k s  t o    
M s .  Y a r a v e e  f o r  t e c h n i c a l  a s s i s t a n c e  a n d  i n s t r u m e n t  s u p p o r t ,  a s  w e l l  a s
o u r  f r i e n d s  a n d  f a m i l i e s  f o r  t h e i r  c o n t i n u o u s  e n c o u r a g e m e n t .

Principle of MFC
     In an MFC, microorganisms oxidize organic
matter at the anode, producing CO₂, H⁺, and e⁻.
The electrons flow through an external circuit
to the cathode, generating electricity, while
protons migrate through the salt bridge. At the
cathode, O₂ combines with H⁺ and e⁻ to form
water (H₂O).
Role of EM Balls
    EM balls provide active microbial
communities that enhance organic matter
degradation, promoting electron release and
improving electricity generation in the MFC
system.

   The EM solution contained
Mixed beneficial microorganisms
Molasses (carbon source)

Experimental Treatments
Treatment 1: EM ball 0.6 g, 1 ball
Treatment 2: EM balls 0.6 g × 2 balls
Treatment 3: EM ball 2 g, 1 ball
Each treatment was evaluated for both
commercial and self-prepared EM balls.

Voltage Current

Voltage Current

0               2                  4                6                 8              10              12               14
days

0               2                  4                6                 8                 10              12               14
days

0               3                6                9              12              15              18              21
days

0               3                6                9              12              15              18              21
days

--- Aerobic  --- Anaerobic  ---Waste water --- Aerobic  --- Anaerobic  ---Waste water


