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Technological Innovation Trend of Ceramic Membranes:
A Study Based on the Patent Information Analysis

WANG Yufang, YAN Chungen, XIAO Zhuohao, LUO Xiaoning
(Jingdezhen Ceramic Institute, Jingdezhen 333403, Jiangxi, China)

Abstract: Based on the IncoPat Patent Information Retrieval and Analysis System, 13,254 patent applications on ceramic
membranes published by the Patent Office of China National Intellectual Property Administration from 1985 to 2019 were
analyzed from the perspectives of application trend, geographical distribution, application type, legal status, principal applicant
and technical filed. It is demonstrated that China's ceramic membrane technology is developed rapidly and the number
applications is increased very fast, while the utility models and invalid patents account for a large proportion, suggesting that the
patent quality and management level need to be improved. Japan, the United States and other countries have made strong efforts
in applying patents in China, with a large number of patent applications. Domestic applications are mainly concentrated in
provinces and cities with more developed economy, universities and research institutes or ceramic membrane enterprises.
Domestic principal applicants are universities and research institutes, while the overseas ones are enterprises, especially in Japan.
It is strongly suggested to perfect and implement the patent strategy on ceramic membrane, deepen the cooperation between
industries and universities, research and application, strengthen the application research on ceramic membranes in the fields
of biomedicine, energy conservation and environmental protection, and develop ceramic membrane products conducive to
industrialization and commercialization.
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Fig.1 Overall trend of patent application volume in ceramic membranes
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AR 92.61%. EAMEGHA, EE . HE
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Tab.1 Global distribution of patent application
in ceramic membranes

No. Country Vol. Pct.(%)
1 China 12227 92.61
2 Japan 549 4.16
3 USA 203 1.54
4 Germany 94 0.71
5 South Korea 60 0.45
6 France 24 0.18
7 Singapore 13 0.1
8 United Kingdom 12 0.09
9 Italy 11 0.08
10 Switzerland 9 0.07
11 others 52 0.01

Total 13254 100
x2 MEBELTFNENREXEETDH
Tab.2 Domestic distribution of patent application
in ceramic membranes
No. Region Vol. Pct.(%)
1 Jiangsu 2061 16.86
2 Guangdong 1411 11.54
3 Beijing 1026 8.39
4 Zhejiang 836 6.84
5 Shanghai 775 6.34
6 Shandong 733 5.99
7 Anhui 704 5.76
8 Fujian 492 4.02
9 Liaoning 434 3.55
10 Sichuan 420 3.44
11 others 3335 27.27
Total 12227 100.00
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Tab.3 Types of patent application for ceramic membranes
Domestic Overseas Japan
Type

Vol. Pct.(%) Vol. Pct.(%) Vol. Pct.(%)

Invention application 6798 55.6 658 64.07 330 60.11
Invention authorization 2337 19.11 363 35.35 216 39.34

Utility Model 3053 24.97 6 0.58 3 0.55

Design 39 0.32 0 0 0 0
Total 12227 100 1027 100 549 100
x4 BEBEZTRERRESS®
Tab.4 Distribution of legal status in ceramic membranes
Total Domestic Overseas Japan
Legal status

Vol. Pct.(%) Vol. Pct.(%) Vol. Pct.(%) Vol. Pct.(%)

Valid 5813 43.86 5316 43.48 497 48.39 308 56.10

Invalid 4709 35.53 4293 35.11 416 40.51 199 36.25

In trial 2732 20.61 2618 21.41 114 11.10 42 7.65
Total 13254 100.00 12227 100.00 1027 100.00 549 100.00

KEFWF RS2 i, DL 246 LR HE . 5HT 10
S 19.57% MR R ER e, EEW AR
AR Ak 345 1 AR Gl , (] o) o AR A g s il
B | ) AT e A S PR RIS A ) £ 25 T T
AREEIR, EEAT . BBk I b A
P N-H SR BE i L R AR AR AR E E )
PEAL RS b 2% . FH T 2 SOg A I AR B 40 K 45 P
BREAB . X CcOy, BA M5B TI6EH) Jo S Fe
DDR 73Tl . Z&1R M FH P B b | B e 4N g A 5
W) 8 £ 28 () A AR | o R R A 3R A AR O
AR . TR AR s m Rk SR K
AL FR T . BB IEMAL I T2 . B ERK
IRALBE B I TRAR B T3 5 ) R R o 28 A0 A K -
AACRRRUZ S A . LUK IHFG 1 3L M s 1k
Ik BB 28 22 L i e A AR R L SR A ARE i
TR P A7 ek R AL B K | g R ) FE R
TP R A A, [FIRTTER AR R K AL H A
SR I AR G R R T HAS R A D) RE
A bR . R A Y TE ek Re L
(4 B 2R R G KAR R P T P S L AR X AR EE A 1)
JE A T e, LA S R R E T R, )
TR, BT Tl A5 B A o
i ALk o B IR AE

% 5 [t RR, BN 9 fHIEAFERA 7
B, BHFBERR R4S 1 %, Hb, HHBE R T
K VT 5 A B R e A BR A w1 139
PERHER S 4, — NI 3R R 20 e 28 JE Aol

HAA SRR & 2 AEssm i LA E, E4
F A A A P B B B A v T
S EE Won, AR BT 300
FA, FPHEIHACTTRIARE] 30 K, Al HUE
/N WFBE TRV BRRA TRAEL, B
RIS TR & . it T 5 Ri2 1T RE 1 4 K
RN IF A B4 00 Bz e e B R R
1ERELR = A NBEZ, PR AR
PRAR, 3% DA AF ok [ 52 5 45 500 i 0ok By 4
S B BE BT RHIE R L B Ak o B2, s
R BHEFBE AT 5 Ak 18] 5 FE A A AR, i
LR AR A KRR, MR 45 b F
KRES, PR R R, R 5 WoR, fIEEE 8
DL B ARG Pkl 2kt HHiEE N 811, NE
FEW KB BB AR HHE ALY
B AL SRR R BRAR Y TR . e TR
EZ RN ARy R LN T A G P I
SER AR B A AL RN A . B 3B 1B TR AL LA
KB B 7B B . B -2 LR A
THlE AL SRk PR IERE, Xt
JE— R RN T

MWF 6 ATLIE W, T H FEIRE R 5 i
NEWRARE, FENRT 10 5k E 2 T e
WEBEIT, B 10 i A LY 10.16%, 1 H 4
B 10 43R4, HAT 10 S 5 4iBEL Ay
49.91%, MVAFESE PR H R, X 23 E F
BEREAT VAR A R A 1)



FMNE E3H

IHE & ETETNIMNBERRARES

S HT5E 433

x5 MEBRTANEERFARN 102%H

Tab.5 Distribution of top 10 patent applicants in ceramic membranes

No. Applicant Vol. Top 10 Pct.(%)
1 Nanjing Tech. University 246 19.57
2 Zhejiang University 183 14.56
3 Tsinghua University 177 14.08
4 Jiuwu Hi-tech 139 11.06
5 South China University of Technology 104 8.27
6 Shanghai Institute of Ceramics, Chinese Academy of Sciences 93 7.40
7 Shanghai Jiaotong University 82 6.52
8 NGK Insulators, LTD 81 6.44
9 Harbin Institute of Technology 79 6.29

10 Guangxi University 73 5.81
Total 1257 100.00

®6 MEBRLTRFTHA 10 TERFASH

Tab.6 Distribution of top 10 patent applicants in ceramic membranes between China and Japan

Applicants from China Vol.

Top 10 Total

Applicants from Japan Vol. Top 10 Total

Pct.(%) Pct.(%) Pct.(%) Pct.(%)
Nanjing Tech University 246 19.81 2.01 NGK Insulators, Ltd. 81 29.56 14.75
Zhejiang University 183 14.73 1.50 Idemitsu Kosan 41 14.96 7.47
Tsinghua University 175 14.09 1.43 Sumitomo Metal Mining 31 11.31 5.65
Jiuwu Hi-tech 139 11.19 1.14 LINTEC Corporation 25 9.12 4.55
South China University of ) 8.37 0.85 Seiko Epson Corporation 23 8.39 4.19
Technology
Shanghai Institute of
Ceramics, Chinese Academy 93 7.49 0.76 TDK Corporation 19 6.93 3.46
of Sciences
Shanghal Jlgotong 32 6.60 067 Murata Manufacturing 18 6.57 308
University Company Ltd.
Harbin Institute of 79 6.36 065 JX Nippon Mlnl.ng Metals 14 511 )55
Technology Corporation
Guangxi University 73 5.88 0.60 Sumitomo Electric 1 4.01 2.00
Industries
Dalian Institute of Chemical Shoei chemical
Physicas Chinese Academy 68 5.48 0.56 Inc 11 4.01 2.00
of Sciences ’
others 10985 / 89.84 others 275 / 50.09
Total 12227 / 100.00 Total 549 / 100.00
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Tab.7 Distribution of top 10 IPC subclass in ceramic membranes

IPC B01D CO2F C04B C23C HOIM HOIL C25D B32B BO1J C09D Total

Vol. 2698 2113 1743 1302 1094 645 535 465 414 361 11370

Pct. (%) 23.73  18.58 15.33 11.45 9.62 5.67 4.71 4.09 3.64 3.18 100.00
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Fig.2 Application trend of top 10 IPC subclass in ceramic membranes
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