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Fig.1 Effect of mixing process and resin
modification on the bulk density of TiB,-C

composite cathodes

2.2 TiB,-C EGAWMMHFFLE

I B2 AN () 5 2 s 91 A el 245 741) i) £ 119 TiB, —
C B AP BH TR KN, B 59 TR R
Wi AREEE R R4 TiB, - C & A B R T AL
FAERT G, AR WL 2, B2 AT I TR S
) TiB, - C & & B AT BE G L3R 5 K Bt
B fil#5 1 TiB, -C 2 A BN A B L35 I 5
TR 1) TiB, - C A BN B I FL 32 K F
BRGS0 TiB, -C &4 B AR LR



- 118 - T EHA E LA BHTE

38 -
36
—.— ‘Uﬁ%d
< 34F —e— JiHh
5 ——
= —v— LI
R 32r —— 4
30
q@ o i
%0 4 8 12 16
BRI IR/ %

B2 AFEFE S EUERR S E
il w8 1 52 AR A AL
Fig.2 The porosity of composite cathode
prepared from modified asphalt with different

kinds and contents of modifiers

MR AS NN T 8% B, B4 | 0 11 K iR g
PRI H 4510 TiB, -C & A B BH T FL R 51
TR A AH LG AR AN R 5 XS B 78 it K T 8% I B
BB AIIS N TiB, - C & & B A4 L T LR 2 B
i TR YA BE U I = AR T 8% I, W B4
WA KA TRy MBI RN LR R S8R
B B BT LA s Bl A W IR IS s 3, &2
B BFIRBRA R A 70 2k S 0 4 725 -, 2 A B AR A LA
30  FLBURAL, AR FFFL3RBEAR; 5351, B
TRERACIS 2 Mo AL a1, HoaR AR BB,
I AR B, =il N s A —E W sh i,
SRES BN R 0 e S AL 0 TR R AR A
Oy B ARG N, NI BOT LR
2.3 TiB,-C E&HAHEM IR BEZE

AR A5 T ARS8 75 45 1) TiB, -C &
G FIRRA R F B R A RN G R WL 3, BB 3
AL W SRR 45 19 TiB, - C & A B A4 K}
(R L B/ N T TR B 45 (9 TiB, - C & A B b
B HLBHR ; H i TR Wl 4 19 TiB, - C & & Pk
FARH LR AE T A TiB, - C & 4 B bk 2
K IR 7 & 1) TiB, — C 52 & BAML A R Y
FaL BEL3R 5 U R 4G 700 9 235 R A ORG 45 790 o Ak s O
G0 BORS S5 ) 5 B oRHE 45 618 LA 5% .

TSI B SR I ARk e AR I ) e U 7 R A Y
TiB, - C & G MR AA Ak i) v BHL 2 Bt 25 8 A % o 4 1)
I | EENYERE S G/ 4\ o N 2 = i [ S DR e i e

54
52
50

IS
)
T

—=— JiiFh —v— kI
—o—iFd —o— K
—A— PR

FRBH /(O - m)
S

IS
S
T

2
oC

L
12 16

L
4

WH‘E’T‘?%JH%/%
B3 ARFSE AR s i
il 8 B 52 IR A v LR
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kinds and contents of modifiers
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Fig.5 SEM(1 000 times) photos of different

TiB, —C composite cathode materials
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Process of enhancing the physical properties of TiB, - C composite cathodes by modified pitch
LI Shanshan'*, LI Haohao', ZHANG Hanwen®, XIE He', WU Lin'
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Abstract: The issues of high energy consumption and high pollution in the aluminum electrolysis industry have
become a major focus for the international aluminum community. Research suggests that a new electrolysis system,
composed of inert anodes coupled with wettable cathodes, holds the potential to fundamentally improve the existing
aluminum production process, thereby achieving the goals of energy saving and environmental protection. This
study aims to enhance the physical properties of inert and wettable TiB, — C composite cathodes for aluminum
electrolysis. By modifying coal tar pitch binder with organic resins, we investigated the effects of different modified
pitches on the properties of TiB, —C composite cathode materials. The results indicated that as the resin addition
amount increased from 0% to 4% , 8% , 12% , and 16% , the incorporation of furan and epoxy resins significantly
improved the bulk density, open porosity, electrical resistivity, and compressive strength of the TiB, - C
composites, whereas phenolic resin showed little effect. The optimal improvement was achieved at a 12% addition
of both furan and epoxy resins. For the composite prepared with furan-modified pitch, the improvements in the
aforementioned physical properties were 1.6% , 2.7% , 20.4% , and 42% , respectively. Corresponding
improvements for the epoxy-modified pitch composite were 0.8% , 1% , 14% , and 39.6% , respectively. SEM
analysis revealed that the furan- and epoxy-modified pitches exhibited better bonding with TiB, particles compared
to the unmodified pitch, with the furan-modified pitch providing the most complete coating. The electrolytic
corrosion rate of the composite prepared with unmodified pitch was 8.07 mm/a. In contrast, the composites
prepared with furan- and epoxy-modified pitches showed lower corrosion rates of 4.42 mm/a and 4.13 mm/a,
respectively, demonstrating that the modification process enhances the corrosion resistance of the TiB, —C composite
cathode materials.

Key words: aluminum electrolysis; inert anode; wettable cathode; TiB, — C composite cathode; modified pitch;
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