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Abstract: In order to improve the measurement accuracy of the insertion electrode and reduce the influence of electric field and
Joule heat on the stability of Zeta potential measurement results, multi-physical field numerical simulation of the insertion
electrode was carried out to study the influence of the electrode bottom electrode layout on the electric field and temperature distri-
bution in the test area, and the accuracy and stability of the selected electrode were verified by experiments. The results show that
when the electrode length is 8 mm, the electrode width is 6 mm,and the electrode spacing is 4 mm,the standard deviation of the
test results is smaller. The standard deviation of Zeta potential was 0. 98 mV and the insertion electrode has better stability and
accuracy.

Keywords; insertion electrode; coupling of electricity and heat; optimization design

ORI PR Zeta HUALRAG R R BB, B T R | Bl
BRI Z R . A A R KO B I RURL R T Zeta LA , A SO R SR 7 00 35K P AR P P Jk AL
I3 RSB 6 252 B0 , SR AR B O R 37 28 Ak BRI RS 75 B UKL Zeta LA, {HL At P ADRL A
YIVES BRI I R P 5 2 A1 R BRIE R , 25 1 =5 40 Pl AR RS I UM% T FRL (57 AR, B TR P8 U 2 G
FRETH A P 2 M ORL 932 SR 2, 2 10 52 Me X 405 R AR oG BE A e 1, T Ll Ao e 7 A S R v
FES P AR GE MR AT ORAL Y o 248 PR3 A 2 A T G U A LB R WUIIURLIY) Zeta HL QY
FEAR AR - I B B A /N , I X 3P 39 7 A7 2 S IR B, 003 XSt B ) g 2 i 15 R
PR BRI SIRAS , ARG IR K SRS XA R EHATAL, B AR BT

WS HER: 2022-03-09, 4& @] H #7:2022-05-31,

EEWAB: HEXARBEESTH , 45 12072100,

FE—EHEE N ZV0E(1996—) , B, B ELBF5 A, BH 5y w0 h S 3G A Rk, E-mail; 1738144236 @qq.com,
BIEEEREN T (1978—) , B 1+, W57 6 AR 3R 3 AL 25l o E-mail ; hui. ning@bettersize.com,



543 UL, 4 2T s AR AL I i A S LR AT BRT 0 B R AL 135

BB RITIE . T, ASCHLUBURL Zeta FiL o7 B AG I 2HE B 48 A SRR BT X B, 2 T4 BROT IR XS
AT R P B RN BB AU, T v AR 85 A o 0 3 X 3 37 S IR 23 A B, I i SE SR B e A
PeIa T A KRR RS R Ag e v, e A i AR B AL B SR U O

1 WRERG

1.1 JU{asssy

A HAR A LA RL AN ] 1 (a) BT , 1S54 R e AR IR Sk FOAE S st A B, B AR o7 0 A T JES 34K
2 AGE ARV RO R, SO BE S 7R RS R I X A L % 2B B, 76 5 — D SE R B 5 e
ST JUMRSTANE 1 Fras , B it 1 B2 ok 48 mm , SMEETH] 58 B % 13 mm , PYEETH 985 >4 10 mm,

Hfih

BT mm

R
(a) JUf R (b) JLT R
BITE: by p. n 43R RHERAR A B0 BE | FERE . M TRBE
B1 BAXBERNEHNTER
Fig.1 Schematic diagram of insertion electrode
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Tab.1 Physical parameters of the electrode material
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Fig.2 Temperature curve of probe point with the number of mesh
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Fig.3 Electric field intensity distribution of insertion electrode electrode’s sections
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Fig.4 Influence of electrode structure on Electric field intensity of test area
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Fig.5 Temperature distribution of insertion electrode’s sections
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Fig.6 Influence of electrode structure on temperature of test area
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Tab.3 Electrode Zeta potential test results with electrode spacing of 3 mm

% Zetamfi/mV  FRfER/mV EEW/% % Zetamfi/mV  FRfER/mV EEW/%
1 -40.77 1.11 2.73 5 -42.23 0.71 1.69
2 -36.92 1.10 2.99 6 -38.19 1.02 2.68
3 -40.26 1.60 3.97 7 -43.37 0.83 1.91
4 -40.21 1.13 2.81

F4 WMEBEEEHD4 mm B Zeta BANIK LR
Tab.4 Electrode Zeta potential test results with electrode spacing of 4 mm

W5 Zewwfi/mV  fRfER/mV EHEW/ % W5 Zewwfi/mV  fRfER/mV EHEW/ %
1 -40.39 0.590 1.42 5 -39.57 0.675 2.43
2 -38.55 0. 660 4.63 6 -39.78 0.653 3.82
3 -38.99 0.648 1.56 7 -37.64 0.641 3.42
4 -40.25 0.604 2.81

WO ST LA it B TRIEE 2 3 mon B3 48 S SUSORE 3% 7 Zeta HL R 0P 491 9 —40.28 mV,
FRERH 2. 21 mV 5 [IHEH 4 mm BB BRI OPHIER -39.31 mV 45HEEH 0.98 mV, XFF 24
RV BT 2 , S0 T P 7o PRI AT, 4 E B 3 mm (PR, DRG0 4 mm BES
WA SRR 22 B, B P AT
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