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ABSTRACT

Microelectrode probe was made and applied to the biofilm in the biological treat-
ment process as the state-of-art technology in order to actually measure the biofilm
thickness, ionic concentration gradient., and material transport, etc. instead of classi~
cal theoretical approach. The working microelectrode, one of the main components of
microelectrode probe, was easily contaminated and broken when determining the
differences in the ionic concentrations through the measurement of biofilm's EMF
(electromotive force). As a demonstration, two microelectrode probes were construc-
ted in our lab for the measurement of the pH and NOs concentration in denitrifying
biofilm. The microelectrode probe through the inner biofilm (350 um from the surface
of biofilm) showed that the pH was increased from pH 8 in the bulk solution to pH
8.3, on the other hand, the NOs™ concentration was decreased from 30 mg N/L in the
bulk solution to 4 mg N/L.

Key Words : Denitrifying Biofilm, Microelectrode Probe, pH, NO3s", EMF(Electromotive
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1. reference microelectrode 2. working microelectrode
3. biofilm

5, faraday cage

7. data recording system

4. micromanipulator
6. power microsensor

Fig. 1. Microelectro-sensor settings in faraday
cage to measure EMF(electromotive
force) in denitrifying biofilm.

Fo2 #4509 Uk(Fig. 1).

E3) n|2dF MR A MY 8% 84 F
o 34l working ¥ &3 A (microelectrode)
2 A E=le] BHXHEMF, electromotive force)
€ 23% v(Fig. 1) 293 & ol galix ¢
o] &olx7] 7] W &el, 71EY g dFAE
< working V|&AFEAE Y AP A
stad Ayl AL TP mat B ARy
AEvhile A€y o] &(pH, NHs', NOs)# &&
2+2(DO, dissolved oxygen) T=& $3% + U
£ working Pl&BFEHE ¥ AFsto Algs
Ak, Fig. 2(a)ell Yebd working Pl&d 3 o)
Aoy & fofRY, olaAMdy waMITER
# DO Pl&AFEHE ol AIFAL Az
oJ#8jA Fig. 2(b)st #o] A=A ¥ 13 HFA
(pre-calibration) & ZA st HFHE WY ¥
of AEF vlAaAFEYE M, 4o B¢
Fo 2a 734 (post-calibration)& thA] =&
of, 122 JFMe] HEE HF AdFMdoz A9
3tslch,

ol 29y vAAFHEHAI DO vLAFEA
AEAQ Az L ohg3 2}, oYy ml&
AFEHR o2 A 4z Hajd &L m
gatal 243 ol dgy vl2AFHY (pH, NHL,
NOs)& AAE 4 sk UA glass capillary
tubing(borosilicate with filament, $17: 1.2 mm,
W7: 0.69 mm, Z°l: 15 ¢cm, Warner Instru-
ment Corp.)& %% puller(Sutter Instrument



1836 % - olEF - P4 - YAF

(a) (b)

Oxygen Microelectrode

" : .
u‘
Ve

\f
We

lon Selective Microelectrode

Fig. 2. Flow chart to make working (oxygen
and ion selective) microelectrode.
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Fig. 3. Calibration curve of pH microelec-
trode: (a) EMF(mV) vs. time
(seconds), (b) EMF (mV) vs. pH.
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Fig. 4. Calibration curve of nitrate micro-

electrode: (a) EMF(mV) vs. time

(seconds), (b) EMF (mV) vs. NOs

concentration).
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Fig. 5. Calibration curve of ammonium

microelectrode: (a) EMF(mV) wvs.

time(seconds), (b) EMF(mV) vs.
NH4* concentration.
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Fig. 7. Variation of pH and NO3z concen-
tration in denitrifying biofilm.
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