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The Electrolyte of Electrochemical Oxygen Gas Sensor

Jeong-Sik Um, Hyun-Jin Jang, Seung-M o Kim, and Seok-Hong Min*

Kangnung National University, Dept. of Metal and Materials Engineering, Kangnung 210-702, Korea

Properties of eectrolytes used to electrochemical(gavanic) oxygen gas sensor were examined to prolong the
life time of sensor and to enhance the stability of sensor signa. Electrolytes were akaline base such as
potassium hydroxide and sodium hydroxide, and acidic base such as propionic acid and acetic acid. Properties
of dectrolytes examined were conductivity, pH, and solubility of PbO. Acetic acid shows the highest solubility
of PbO and can be used to prolong the life time of eectrochemical oxygen gas sensor, but it shows so
low pH that H, may be produced at the cathode and aso has too low conductivity to be used as an eectrolyte.
The mixing of potassium acetate into acetic acid increases pH and conductivity without decreasing the solubility
of PhO. Also, the addition of gedling agent such as silica improves the stability of sensor signd against

temperature and vibration.
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10A: upper housing 14

10B: lower housing 13 S <
11: capillary hole -
12 dustiiter 15 \\\\Q\\\\\\QQ&W
13: porous PTFE 16 &\\\_QQQQ
14: %-ring - =+
15: non-porous FEP 17

16: cathode (Au) 19

17: ioncollector

18: electrolyte

19: anode (Pb) 10A

30: PCB (resistor)

31: pin 30
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Fig. 2. PbO solubility with the concentration of KOH and
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Fig. 3. Conductivity with the concentration of KOH and NaOH.

5
4 A/A
— 4 acetic acid A/
3 A
°
E 3] A
E / g ®—m 8
° o
8 2 /‘/ propionic acid
2 A
1 A u
v -
0 T T T T T T T T T T
0 2 4 6 8 10

Concentration(M)

Fig. 4. PbO solubility with the concentration of acetic acid and
propionic acid.

qa| Aol g3 =L = W F5AslEF vES-sle] S5
¥Ho 842 gt Y(lead carbonate)ol U 714 gk
(basic lead carbonate)S & /3 3o 2 M| =0l - gto] A71A
ato] Alx o] 2HA ST QMY A = A o] WA 4

|

13| A 2= ofA| EAL, Z 23] 9 Y4k, 3 FAHHCOOH)
715 o] AL =t oM EA 223 oY
s O)-E2] 74k PpOS} Hkg-3le] H A wks-E
< FABEE H| A2 ARE-3H] o Slth 19 4= 18°Ce
A oM BT 22 9 YAte] Bk e PO Sl E
HoFET ofA| ELRY] PO &3l B oMM EARS] 550 H]
#lsto] Z7she W), 23] e Yqte] PhO 8-l == 6M 9
Z 23St kA= vlEste] S7FHAIE 6M o] gl A
= P09} wkg-sled 23] oY H(lead propionate)e] HH &

2
o
ot o

3.0 3.0
2.5 25
] [ J conductivi
2.0 N / ty 120
.\ -\ [72]
o [ | £
e ~ =3
z 154 ™ e " 155
T 154 AN F153
1 pH !\ o
.i.\ 3
1.0 m ® (10§
] \ ©
0.5 s 05
0.0 — 1 0.0
0 2 4 6 8 10

Acetic acid concentration(M)

Fig. 5. Conductivity and pH with the concentration of acetic
acid.
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Fig. 6. Conductivity and pH with the concentration of potassium
acetate.
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Fig. 7. PbO solubility of mixture eectrolyte with the concen-
tration of acetic acid and potassium acetate.
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Fig. 8. pH of mixture electrolyte with the concentration of acetic
acid and potassium acetate.
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Fig. 9. Conductivity of mixture eectrolyte with the concen-
tration of acetic acid and potassium acetate.
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