BRRERAKEC BT 2 BEME OB 2 505

BB BIKEC BT B AR RO SEE 2 B 5 2RSS

HH BE - Al 7 kIt RE

Fundamental Study on Estimation of Electrode Material
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Fig.1 Batch—type experimental apparatus for
electroosmotic dewatering
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Fig.2 Time variations of dimensionless electric
current with various electrode materials
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Fig.3 Microscopic photographs of cupper electrodes by SEM after experiment
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Fig.4 Microscopic photographs of stainless-steel electrodes by SEM after experiment

i EmERLCEBRICH LT, BEBREIEED L S
RHEFICEROMPBENSAD, BELFZITS
ZEdbhol,

EMAX®E & O'XRDIZ & 5 EA £ oo Bl i B O
TERSARERDP O IIFICELERO N Eholz, %
B, XRDOBIEICBW Tt OME I HEECH -
Foo UEDHERZRICER LD OH Table 1TH 3,
FKIZBWT, EMAXIZX 23 TRE S h -t i
FORT, BERMERS DS OTTHE I ERE 5
ThbLHERINS,

PHSRBIEB LU XBEBITOLLED & ) &R, 5
3. HE*BEATF Y LAB L UHREMEIER L
LTHENLTHEEEZLNS,

3.3 BASBADBARSIER

A BER P~ DB D A F 7 REO ST E
% HEEEE TS AN ER (ICP) EHVWTiT>
720 T2, pHA-Y —B IV BEEFHC L 2BHS
MEfTo7%,

Table 2i2fH L 7= S B EL OB E A% DO BEAK 5
BERDICPHMAE R AR T %8B, BEOBAKBIX
BRABERAERAORERB LR T 57201297
PRI L 208 TH B, T2, BPIRLAE
TTELUAZAL Fe, CaSDTENIRE SN2
NABEHETHoDTINSDHEIZOWTIIRL
TWiw, EPOEEIZA +ViRETHY) ., BEME
IZREFEETIZKA F v B L U'Naf F Y iEFE W
eI b, —RICHTIZFOMEICHE L THF
KHICHEA A Y 2BEL TS, LAd>T, LD

Fig.sb Microscopic photograph of inconel anode
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Table 1 Experimental results of electrode materials measured by Scanning electron
microscope (SEM), Energy microanalyzer of X-ray (EMAX), and X-ray diffractometer for
thin films (XRD)

Materials Electrode | SEM EMAX XRD
Anode @] Pt, Si Pt
Platinum
Cathode O [Pt Pt
Anode ® [CusSi Cu
Cupper
Cathode O |Cu,Si Cu
Anode O  |Cr, Fe, Ni, Mn, Si, Al |Cr, Fe, Ni, Mn
Stainless steel
Cathode O Cr, Fe, Ni, Mn, Si Cr, Fe, Ni, Mn
Anode ® Ti, Si, Al Ti
Titanium
Cathode @ Ti, Si, Al Ti
Anode @ |Cr, Fe Ni, Si Cr, Fe, Ni
Inconel
Cathode O  [Cr, Fe, Ni Cr, Fe, Ni
Anode O C,Si C
Carbon
Cathode O C,5i,Ca C
Anode ® C, Si, Ca,Al C
Carbon fiber
Cathode O G, St C

(Notice) @ : Recognition of corrosion, O : Almost no corrosion

Table 2 Experimental results of drained water measured by Inductively coupled plasma radiation spectrometer (ICP)

Materials | Experiment Si K Ti Mg Na C

Before 0.814 9380 0.009 1.060 744.0
Platinum

After 1.180 | =10000| 0.039 0.050 7756

Before 1.880 | =10000 | 0.006 1.725 | 1071.0
Cupper

After 1.775 | 210000 | 0.040 1.500 | 1430.0
Before 0.434 | =10000| 0.059 1.180 | 1091.0
After 1.745 | 210000 [ 0.003 1.660 | 1360.0
Before 0.014 8165 0.043 0.017 | 678.0

Stainless steel

Titanium

After 0.161 8300 0.033 0.004 797.0

Before 0.540 | =10000| 0.022 0.539 | 1230.0
Inconel

After 1.383 =10000 | 0.039 1.515 | 3135.0

Before 1.290 9930 0.199 0.985 747.5 23.6
Carbon

After 0.030 | =10000 | 0.037 0.374 796.0 21.7
Before 0.015 8300 0.032 0.034 763.5 30.1
After 0.390 | =10000 | 0.034 0.010 | 846.0 32.1

Carbon fiber

(Notice) Before ; Before dewatering experiment, After ; After dewatering experment
Unit of numerical values ; parts per million (ppm)
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Table 3 Experimental results of drained water measured by pH-meter
and Electro-conductivity meter

Materials | Experiment | pH[—| A [S/m]
Before 7.93 86.2
Platinum
After 7.66 78.8
Before 7.76 92.4
Cupper
After 7.65 69.7
Before 7.83 98.3
Stainless steel
After 7.79 79.6
Before 791 91.4
Titanium
After 8.99 90.6
Before 7.73 10.7
After 772 838
Before 7.35 10.1
Carbon
After 8.59 10.1
Before 7.89 94.2
Carbon fiber
After 10.80 97.6

(Notice) Before ; Before dewatering experiment
After ; After dewatering experment

Table 4 Experimental results of solid particles
in dewatered cake ed by Automatic
surface area analyzer

Materials S,
(Electrode) [m®/kg]

Original
particles
Cake
(Platinum)

Cake
(Cupper)
Cake
(Stainless steel)

2792

2494

2744

2527

Cake
(Inconel)

2748
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{EHES
| = electric current at t [ A
I, = initial value of I [ A]
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pH = potential of hydrogen L=

S. = specific surface area of particles

[ m'/kg ]
t = dewatering time [ min]
A = specific electric conductivity [ S/ m ]
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