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1. Meng Xiao, Ziyue Qiao, Yanjie Fu, Yi Du*, Pengyang Wang, Yuanchun Zhou. Expert knowledge-guided length-variant hierarchical label generation for proposal classification. /[EEE International Conference on Data Mining

(ICDM).2021
2. Meng Xiao, Ziyue Qiao, Yanjie Fu, Hao Dong,Yi Du*, Pengyang Wang, Hui Xiong, and Yuanchun Zhou*. Hierarchical Interdisciplinary Topic Detection Model for Research Proposal Classification.
IEEE Transactions on Knowledge and Data Engineering 2023



MR R

T G2 FUSENIR (10004 FHI330 A 2= )H
@%ﬂl Mg, HENFI A& I
underlying structure of the periodic table and
structure— property relationships in materials.
* recommend materials for functional
applications several years before discovery.
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“Codified Data

Recipes” mining
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Targets, precursor,
operations, conditions,

reactions

Samples of BaCog ;Feg 1. ,Nb,0, glwere prepared by
solid state synthesis. Stoichiometric amounts of
BaC04, Fe,04, INb,O5 Co(cu,coo) were weighted

and[mixed| by ball milling for [6h] 1th agate balls
in lethyl alcoholl The powder was d m
lat 1000 °C for 10h in air, and finely -m a
mortar for [4h] Finally, the powder was pressed

and[sintered|in fair]at 1200 °C for 10h|

TARGET: BaCog;Fegs.xNbyOs.5

PRECURSORS: = OPERATIONS: CONDITIONS:
1. mix 6h, ethyl alcohol
2.dry
3. calcine 1000 °C, 10h, air
4. grind 4h

5. sinter 1200 °C, 10h, air

1.

Tshitoyan, V., etc. (2019). Unsupervised word embeddings capture latent knowledge from materials science literature. Nature, 571(7763), 95-98.

2. He, T., Sun, W, etc. (2020). Similarity of Precursors in Solid-State Synthesis as Text-Mined from Scientific Literature. Chemistry of Materials, 32(18), 7861-7873.
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>22,000 articles
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Text Data Information
"/ Extraction Annotations Extraction Mlmng

Herein, an elaborate [l catalyst where an SISYEd Am

shell caps on a Cu core is developed and evaluated for CO2-
10-CO electrochemical conversion. Specific roles of Cu and
Au for CO2RR are revealed in the alloyed GOfe=Shell StRICHIre.
respectively, and a compositional-dependent volcano-plot is
disclosed for the Cu@AuCu catalysts toward selective CO
production. As a result, the Au-2-Cu-8 alloyed core-shell
catalyst (only 17% Au content) achieves an FECO value as
high as 94% and an MA(CO) of 439 mA/mg(Au) at -0.8 }
(vs RHE), superior to the values for pure Au, reflecting its
high noble metal utilization efficiency. /

Entity: Au-Cu
Fine-grained Type: Cu-M
Coarse-grained Type: Material

Entity: alloyed
Fine-grained Type: alloy
Coarse-grained Type: Method

pemmE s s e

Faradaic Synthesis Current
efficieficy Cell setup Electrolyte method densiiy Voltage
T T T T T T
I
Label Category
|
¥ 1 v
Material Regulation method Product

l

Entity: 94% ... -0.8 V (vs RHE)
Fine-grained Type: Faradaic Efficiency
Coarse-grained Type: Faradaic Efficiency

Cu, Cu/C, CuO,, CuS,,

CuN,, Cu-M, CuMO,, Cu-

MOF, Cu-LDH, CuMS,,
CuP,, M+CuOQ,, Cu-
MXene, Cu molecular

complex, CuSe,, Cu(O,)-
M(OH),. Cul, CuO,-MO,

l

defect,
alloy,
structure control,
atomic level dispersion,
composite,
surface/interface,
modification

]

CO, HCOOH, HCHO,
CH,,CH;0H, C,H,,
C,H;OH, acetone, C,H,,
propanal, CH,COOH,
CH;CHO, Syngas

1. Wang, L., Gao, Y., Chen, X., Cui, W., Zhou, Y., Luo, X., Xu, S.,Du, Y.*, Wang, B.*. A corpus of CO2 electrocatalytic reduction process extracted from the

scientific literature. Sci Data 10, 175 (2023).
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Q O \ h -,‘l @ Material type [ SEITER ] : :
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( —0 @ Method type ) - o O B-method Fmethod Fmethod -/ & Methods MSE MAE R2 -
Multi-Layer Perceptron 0.040 0.171 0.367 :tlt_‘_ o o @3 | |
Semantic 'Q:QQT.::.:QZQ'. { Support Vector : i
Information . QOQ 00 s : Regression 0.065 0.226 0.033 | l.’
o r " =
e i Linear Regression 0.172 0.358 -1.733 Z| 1. Auto Annotation by
Generated 0 Q —60_‘ i ) ) E __RE and dictionary
S g g e { Dayesian Ridge 0.099 0.237 -0.570 E| v smmatiny
6§ © : Regression < CONERmodel Mg
i Our Method 0.023(-42.5%)  0.132(-22.8%)  0.623(+69.7%) ©

1. Accelerating electrocatalysts design by a knowledge graph for CO2 reduction. in submission
2. Autodive: An Integrated Onsite Scientific Literature Annotation Tool. in submission
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