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Abstract

The typical MCFC (molten carbonate fuel cell) anode is made of Ni-10%Cr alloy. The work of this paper
is focused concerning long life of anode because Ni-10% Cr anode is suffering from sintering and creep
behavior during cell operation. Therefore, Ni-coated Alumina powder(20 um) was developed by electroless
nickel plating. Optimum condition of electroless nickel coation on 20 um alumina is as follows: pH 11.7,
temperature 65~80°C, powder amount 100 dm%/!. The deposition rate for Ni-electroless plating was as a function
of temperature and activation energy was evaluated by Arrhenius Equation thereby activation energy calculated
slope of experimental data as 117.6 kJ/mol, frequency factor(A) was 6.28x10" hr™', respectively.
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Table 1. Electrolyte bath condition and components of electroless Ni coated solutions

Condition
Acidic bath Alkali bath
Bath
Temp. 77~93°C 25~95°C
pH 44~52 8.5~14.0
Deposition rate 12.7~254 pm 10.0~12.7 um

Nickel sulfate

Metal salts Nickel chloride

Nickel sulfate
Nickel chloride

Sodium borohydride

Reducling agents Sodium hypophosphate

Hydrazine

Dimethylamineborane(DMAB)

Sodium borohydride

Sodium hypophosphate
Dimethylamineborane(DMAB)
Diethylamineborane(DEAB)
Hydrazine

Citric acid, Sodium citrate
Complexing agents

Succinic acid, Propionic acid
Glycolic acid, Sodium acetate

Citric acid, Sodium citrate
Succinic acid, Propionic acid
Glycolic acid, Sodium acetate
Sodium pyrophosphate

Fluoride compounds

Thioroganic compounds
Heavy metal salts

Stabilizer ?g{aovgﬁgletal salts Thiouria, Triethnolamine
Thallium salts, Selenium salts
. . Ammonium hydroxide
pH buffer gﬂgggﬁg‘dh}'dromde Sulfuric acid, Caustic soda

Sodium hydroxide

Table 2. Physical properties of Al,O; and INCO 255 type Ni powder

Molecular Melting point . . Solubility Diameter
weight °0) Specific grarity (mg/l) (um) Powder type
sphere
ALO; powder 101.96 2050 3.99 1 20 irregular sphere
Ni powder 58.71 1455 8.845 : 3 chain
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Table 3. Bath condition of electroless plating and
specifications of alumina powder

Electroless nickel plating
NiCl,-6H,0 241 g/l
KHCO, 451
K,CO, 69.1
K,HPO, 87.1
KOH 16.3
Specific surface area 1.3685+0.4829 m*/g
Amount of powder about 0.8 g
pH 11.7
Temperature 65~80°C
Time 5~30 min
A},
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Dispersion Ultrasonic(10min)
50T, 10min
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+ distilled water 350m¢

Rinse filtering

&2 1 ~2min

Accelerate distilied water 450mf + H,80, 50mE

filtering

Temp. & time variable

Ni coating pH 11.7

Rinse & Dry filtering & oven

- optical microscope
Analysis SEM
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Fig. 1. Flow chart for electroiess Ni plating on alumina
powder.

Fig. 2. Photograph of set-up for electroless Ni plating
on alumina powder.
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(b) EDS mapping (Al)

(c) EDS mapping (Ni)

Fig. 3. Ni-coated Alumina with 20 um AlLO; powder by
SEM and EDS mapping at 80°C for 5 min.
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Fig. 5. SEM images of Ni-coated ALO; with 20 um
powder.

Table 4. The plating thickness and rate of electroless Ni
plating on 20 um-Al,O; powder

Fig. 4. Optical microscope images of Ni-coated Al,O,
with 20 um powder (x500). Temperature| 65°C 70°C 75°C 80°C
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Fig. 6. Ni-deposition rate vs temperature on 20 um
AlLO; powder.
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