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Bibliometric Analysis of Acid Soil Conditioners Based on Patents and Products Database

REN Taoyu', WANG Pengshun', YUAN Shuihan', LIU Lifen?, ZHU Qichao'"

(1 School of Resources and Environment, China Agricultural University, Beijing 100193, China; 2 Yunnan Phosphate Chemical
Group Co., Ltd., Kunming 650600, China)

Abstract: Bibliometric and correlation visualization analysis were carried out to clarifies the current innovation status and the
future trend of acid soil conditioner industry. The database includes 300 patents, 158 products and related institution, raw material
information etc., and established from Derwent patent database and registered product in the Ministry of Agriculture and Rural
Affairs. Results show that the number of granted patents and registered products has increased rapidly since 2014, universities and
enterprises are dominating in acid soil conditioner patents, accounting for 32.7% and 67.3% respectively. As from the perspective
of composition, only 23.4% of the registered products consist more than 3 kinds of materials, and mainly produced from mineral
resources, industrial and agricultural wastes, with a frequency of 96.2% for minerals. While, the granted patents show great
diversification in composition, 66.3% of the patents contain more than 5 kinds of materials and matching with 2-3 kinds of
process technologies. Moreover, the frequency of polymer materials and microbial bacterium are obvious increased in granted
patents. The dosage forms are mainly powders in granted patents and in registered products, but the proportion of granular
products shows a clearly increasing trend. As from the function perspective, the patents innovation of acid soil conditioners
prefers the combination of soil acidity regulation, nutrient supplementation and structural improvement, while registered products
focus more on soil acidity neutralization and waste resource re-utilization. Therefore, we suggest to strengthen the transformation
from patents into products and encourage the development of granular, multi-functional acid soil conditioner to promote the
sustainable utilization of acidic arable land in China.

Key words: Acid soil conditioner; Patents; Products registration; Bibliometric analysis; Visualization analysis
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Fig. 1 Trends in numbers of granted acid soil conditioner patents
and registered products

AR A AT 1 - TR B ) 7 B T 4 SRk
B, TR IR A SR BT b ) & R W AT 43S A B
Bto 2012—2016 B2, 2012 4ETJH R AR
AP B A RN w1 AR S 2 2 R Y
HANTRE RS X BB I E R
b B 2.6 HEPERVESE . 2017 AELUGR R
BicBuE PGSR, Hod 2018 4EBC T M e,
K77, BHEEEPEAC 29.0 MR, S 2016 4ERT
) 11.2 5. 13X — B Bl 1 S B 0] 7= i 2 0
HHR, — R 2017 4R ARV ERES 8 545
HUH 7 AERHIGIEEICIE, B 2018 4R &0 IEAR
WAL T 2017 4 R AR GRS EUERE s S — 7
T A2 S T 500 7 b o (e A MR b ) R 1) 28
N AR R N, R 2018 4F 8 H 31 H (g
NI E 855wk ) BN G LU, SHEEE5R
TR T 80 Kk Ll .

22 BENMESH

1R 2 0910 1966—2022 4FEFR A - HE i 3
F L RFLARTT 10 457 I HLAS AT 2012—2022 R0 A
oS B 1 MR LR 7 B E R 10 ALk, e
TR, FELFRAEET 10 MM, 6 B AL
B AT AR, 4 B4k, Horp, VP KRR
B 13BN 5 SRR RE AT T | b R e e a4
TFFEHT T B KGR TR 4 A FRA AL IR i
%, ik 50 B ORI PROE T R A R A RS
mn BRI 2, O 8 1, LU AR A I A SR A R
NEI AR ER S LR TRERARA RS XA -
1 1966—2022 FEMETIEIFEFERIFNERT 10

i

Table I Top 10 research institutions in acid soil conditioner patents
authorized during 1966—2022
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Table 3 Composition and function analyses of acid soil conditioners from patents database
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Fig. 3 Relevant analysis of material composition in acid soil conditioner products
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