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Study on CT image based composition identification of aluminum
electrolytic cathode blocks

LIU Qingsheng,ZENG Shaojun, LU Xiaoneng,SONG Hanlin

(School of Metallurgy and Chemical Engineering, Jiangxi University of Science and Technology , Ganzhou 341000, China )

Abstract; In this paper, the aluminum electrolysis cathode carbon block detection provides a scientific method
to directly and efficiently calculate the particle size distribution of carbon aggregate composition in the cathode
carbon block of the aluminum electrolysis. The quality of cathode carbon block for aluminum electrolysis can
be obtained by particle area ratio and particle number proportion.Through the micro CT digital image analysis
of the cathode carbon block, a quantitative component detection method was proposed by mathematical
morphology. Digital image and gray matrix of the cathode carbon block can be obtained by using the micro CT.
The voids, asphalt, aggregate and impurities can be distinguished by micro CT imaging, including , optical
density correction, color correction, threshold selection, void filling, edge detection, isolation and expansion
of regional corrosion, opening operation and closing operation of mathematical morphology and other
characteristics of calculation. The results obtained here are identical to the actual chemical composition within
a reasonable deviation range, indicating that the micro CT digital image processing is a simple and reliable
method of component identification and feature extraction of aluminum electrolytic cathode carbon block. The
verification results show that, based on CT tomography images can accurately realize the virtual identification
of the components of the cathode carbon blocks.
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Fig.2 Micro CT digital images (enlarge) and the corresponding carbon block matrix display image
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Fig.3  Correct image of cathode carbon block
4 ER AR SR B 4 2R

BTN E AR R RAWE 4

JIi7R.

Dt |;>J i TE l:q sremi P AL |
Fe

[t | s | o g

4 WEFEERRMIGITRE

Fig.4 Technical design flow chart of morphological operation
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Fig.8 Particles images of the carbon aggregate without void

filling
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Fig.9 Image of carbon aggregate particles after void filling
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Fig.14  Caggregate particle image: (a) the overall image; (b) area local image after separation
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Fig.15 The image of carbon aggregate particles after regional separation;(a) large particles; (b) the particles; (c¢) small particles
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Fig.16 Local image of carbon particle ; (a) without corrosion operation; (b)after corrosion operation
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Fig.17 Comparison of the calculation results of the cathode

carbon block with the actual composition ratio

2501 233.297 953

200F
”E 150
E
= 100F
E 60.532 564

50.692 319 5
50+
0.469 789 1

R ViR
18 4 FRBREHMERSHREE

Fig.18 Four kinds of the area of the carbon aggregate

PR R

particles distribution diagram



5 4 4 XUPRAE 45 BT CT [RGB FL i BT AR e 2 40 R 5 - 69 -
601 ——— ZHU Xiaojie, QIAN Fuping, ZHANG Hao.

AL BRI S

)
PN ik AR SF /L AN ik A
19 4 FhEER BB AT EAN 85 LR H i F)
Xt b [
Fig.19  Comparison of the calculated number and the actual
number of the four types of carbon aggregate particles

6 %

1) % SR A R FL A B Al e B S o CT R 1A

B EC P IE 2 2 AT A U 43 B, A 86 CT

VAR AR W ¢ Bt it 118 5 = A5 B R 8 1

M, T X-Sr gt m B b 25 B8 s ks

o} S A o 4 AN [v) 4% 20 L4 B R D5 AN [] 2%

SECRR AL  FEG b 2% 28 4 0 K BE (B A il 2

St IR IZ U E B G o B f (A s A2

2) FET G AL BRI TE A 2 505 ki R

SO AN [ TETRRUR) B 51 RN 2% A~ 557 B3] B A 58

25 R 5 SPR A BCBE XS L, A5 B L SE PR S

b PRZE S EAE AL T B 0% i 2 3 BB DY, PRI e 20

PG Ak 3R AR R R Ay B A ¢ B 20 3 TH 3 1) A AL

.

3) T AL Be Ak BB AR o B AR AR K b

e 1 ARSIORG BE | AT R B T A R R i 22

ATPRGHORT TR TCk 58 B =k B 1) o B R kL

(RS FITE AR AT 1153, I 58 LA B ds 245 R S B Al

AT IEEL A A Hr AL PR, FLAZ R 5 K it

BT IHFE R M ST RL, 548 T SR AR,

52 3k

[1] LASHKIAV. Defect detection in X-ray images using
fuzzy reasoning [ J ].
2001, 19(5) : 261-269.

[2] BT Brdtte BRith, 5535 T B CT BRI A s
FLERSMEARIEL T ] 5RO 5 B F 3R, 2015,27(5) -
300-304.

FANG Liyong, DUAN Jianhua, CHEN Hao, et al.

Fractal characteristics of core pore based on micro-CT

Image & Vision Computing,

images[ J ]. High Power Laser and Particle Beams,
2015,27(5) : 300-304.

[3] R/ ERATE, 5. X 4 BHL CT /Y 8 B
KR RE[ )] AL TR 2011 (357 1) :5-8.

Application status and extension of X-ray Micro-CT
[J]. New Chemical Materials, 2011(Sup 1) ; 5-8.

[4] T DA, HE, MEIREE L CT BHR W LT IE

[J].CT BLE- 5N AT, 2012(2) :255-261.
DING Weihua, LEI Man, GUO Rui. Reserching on
geometric correction of concrete CT image [ J ].
Computerized Tomography Theory and Applications,
2012(2) :255-261.

[5] GHOSH P, CHAKRABARTI A. Conducting carbon
black filled EPDM vulcanizates: assessment of
dependence of physical and mechanical properties and
conducting character on variation of filler loading[ J].
European Polymer Journal, 2000, 36 (5). 1043 —
1054.

[6] LA RRECTF UG BE AR KN H)] FRS
R - BB AR, 2012(3) 1 130-131.

JIANG Wei. Digital image processing and its
application [ J |. Information and Computer; Theory,
2012(3) :130-131.

[7] MALLAT S, HWANG WL. Singularity detection and
processing with wavelets [ J |. IEEE Transactions on
Information Theory, 1992, 38(2) . 617-643.

[8] JAMIESON J. Insight-non-destructive testing and
condition monitoring[ J]. Insight, 2007, 49(5) ;246.

[9]  ZEuge, A, &, 55, KR 73 B 7 B2 2 KR Ab

Hrbo i B RS [T ] SR AL S R, 2012(8)
29-31.
LI Jingyu, MU Weibin, JIN Cheng, et al. Research of
image segmentation technique applied in medical image
processing [ J ]. Microcomputer & Its Applications,
2012(8) :29-31.

[10] HmnsE, WAk, 5Kk 4k, — Rl i T80 8 85 2 1 K

FEEMG S I Jr vk [T ] BB i S R, 2012
(2):27-30.
YANG Liwen, ZENG Chaoyang, ZHANG Yongji.
Method for the edge detection of gray-scale image
based on the mathematical morphology [ J ]. Foreign
Electronic Measurement Technology, 2012 (2 ):
27-30.

[11] YOREE, RT3 T Yy B AL 0 B AR 24 I i
[J]PELEH TR AF244],2014(4) 1437-442.

FAN Caixia, ZHU Hong. Object edge detection based
on physical model [ J]. Journal of Xi’an University of
Technology, 2014(4) :437-442.

[12] 3 G 8075 12 RAEREVEN ZRaR [T ] T P T 72

ek, 2011(3) :76-79.
XU Rui. Anoverview of image segmentation technique
and performance evaluation [ J ]. Journal of Ningbo
University of Technology,2011(3) :76-79.

[13] EILH AL, 2R ORISR B R LRR [T,



ook B

T Z F25 45

FRAEASHA,2015(4) :76-80.

WANG Jiangtao, SHI Hongyan, LI Wen. A survey on
color image segmentation techniques [ J]. Information
Security and Technology, 2015(4) :76-80.

RAEM ARG ST ] AR
PR S24%,2007( 1) : 106-107.

WU Jilin. Digital image dilation and erosion [ J ].
Journal of Open University of Guangdong, 2007 (1) :
106-107.

XIAO S J, JIANG XQ, BLUNT L, et al. Comparison
study of the biorthogonal spline wavelet filtering for
areal rough surfaces original research[ J ]. International
Journal of Machine Tools & Manufacture; Design,
Research and Application,2001,41(12) ; 2103-2111.
200 R T MR AL B 5 R ARG I R ik it
WFFE[ D] V6% AR, 201043 -52

WEHE R, R 305w, E B EL A TR R B4R 1Y
Wit IR 5 R BC B BT VAN O 1k [0 ] R A A B
2011,31(4) :221-224.

PAN Yanzhu, WU Wenliang, WANG ruiyi. Based on

digital image processing technology of asphalt mixture
gradation segregation evaluation method[ J]. Journal of
China & Foreign Highway, 2011,31(4) :221-224.
CAE S VA 7/ SE N R LR i G K I
BORMWITIR BB IR TR T [T AR A
ERHE,2004(11) :10-12

PENG Yong, SUN Lijun, YANG Yuliang, et al. A
new way to study homogeneity of ham based on digital
image disposal technology[ J]. Journal of Highway and
Transportation Research and Development, 2004
(11):10-12.

SRR, VLA, B, AE. RO AL SE AT Y
IPP G RBEFE [ J]. iU TR 2 24412, 2008
(4) :80-83.

ZHANG Jiru, ZHU Jie, HUANG Li, et al. IPP image
technique used for quantitative analysis of soil
microstructure [ J ]. Journal of Wuhan University of

Technology, 2008(4) .80-83.
(4RiE BAH L)



