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Abstract :Microbial fuel cell (MFC) is a potential green technology due to its application in wastewater treatment and renewable energy
generation. Phosphate buffer solution (PBS) has been commonly used in MFC studies to maintain a suitable pH for electricity
generating bacteria and/or to increase the solution conductivity. However it has some drawbacks using PBS in MFC: One is that the
addition of a high concentration of phosphate buffer in MFCs is expensive especially for the application in wastewater treatment; the
other is that phosphates can contribute to the eutrophication conditions of water bodies if the effluents are discharged without the removal
of phosphates. By adding PBS buffer as the comparison the study investigated the effect of borax buffer and in the absence of buffer on
the performance of electrical power coulomb efficiency and effluent pH. 200 mmol/L PBS was the best conductivity was 1. 973
mS/cm the maximum power density was 36.4 mW /m’ and the maximum coulomb efficiency was 2.92%  effluent pH was almost at
(7.00 +£0.05). 100mmol/L borax buffer solution conductivity was 1. 553 mS/cm; the maximum power density was 26.2 mW /m’
coulomb efficiency of 6. 26% which was 2. 14 times to PBS and greatly increased the electron recovery efficiency with the effluent pH
was (7.35 +0.05). While free buffer solution conductivity was 0. 314 mS/cm  maximum power density was 27. 64 mW /m’; coulomb
efficiency was 2. 82% and the effluent pH of approximately 7. 43. The electrolyte which in absence of buffer solution conductivity was
1/6 of adding PBS buffer 1/5 of borax buffer while its power density lower 8. 76 mW /m” than adding PBS and higher 1. 24 mW /m’
than borax buffer. The results showed that adding the suitable concentration of borax buffer may improve the electron recovery efficiency
and under batch conditions MFC run successfully without adding buffer solution to MFC.
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MES . HEPES 4—( 2-  hydroxyethyl )d- 0.2330
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Table 1  PBS buffer recipes
50 mmol /L 100 mmol /L 200 mmol /L
/g /mmol+L ™! /g /mmol+L ! /g /mmol+L "
Na, HPO, *10H, 0 11.542 358. 14 3.222 23.084 358. 14 6. 446 46. 186 358. 14 12. 896
NaH, PO, *2H,0 2.772 156. 01 1.777 5. 544 156. 01 3.554 11. 089 156. 01 7. 108
1) pH 25C (7.00 £0.05) mmol-L ™'
2 - -
Table 2 Borax-boric acid-sodium chloride buffer recipes
50 mmol/L 100 mmol/L 200 mmol/L
' /mmol T~ e /mmol+L ! ‘e /mmol+L !
H;BO, 5.873 61.83 9.499 11.746 61.83 19. 028 23.492 61.83 37.995
Na,B, 0, *10H,0 0.572 381.37 0. 149 1. 144 381.37 0.299 2.288 381.37 0.599
NaCl 1. 391 58.33 2.398 2.782 58.33 4.769 5.563 58.33 9.537
1.4 J = U )
10000 R
P =— (@))
RA U.R
P mW /m*; U c -G 3)
VR 0; A m’. o
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