Figure A1: Screenshots of the Jupyter notebook used during the Chemdataextractor part of the project.
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Creating model for extracting magnetisation properties using ChemDataExtractor

Import relevant methods from ChemDataExtractor

#!/usr/bin/env python3
# —- coding: utf-8 —%—

Created on Mon Dec 13 16:19:08 2021

@author: richard

from
from
from
from
from

chemdataextractor.doc import Document, Paragraph, Sentence

chemdataextractor.model.model import Compound, ModelType, StringType

chemdataextractor.parse.elements import I, R, T

chemdataextractor.parse.actions import join

chemdataextractor.model.units import TemperatureModel, MagneticFieldModel, MagnetizationByVolModel, MagnetizationByMas:

import numpy as np
import json

We need to define a new model since magnetisation parameter extraction isn't natively included in ChemDataExtractor.

We will start with magnetisation by volume. For this we will need to define a specifier expression typically seen in publications for this parameter.

Here we use the regular expression 'saturat(?:ed|ion) + magneti[sz]ation' or 'Ms".

We will also need to define a compound, so that ChemDataExtractor looks for a compound tied to the magnetisation by volume parameter it finds

in text. We can use the existing tools for this as ChemDataExtractor already deals with a variety of compounds.
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We need to define a new model since magnetisation parameter extraction isn't natively included in ChemDataExtractor.

We will start with magnetisation by volume. For this we will need to define a specifier expression typically seen in publications for this parameter.
Here we use the regular expression 'saturat(?:ed|ion) + magneti[sz]ation' or 'Ms".

We will also need to define a compound, so that ChemDataExtractor looks for a compound tied to the magnetisation by volume parameter it finds
in text. We can use the existing tools for this as ChemDataExtractor already deals with a variety of compounds.

compound and specifier are keywords inherited from the MagnetizationByVolModel class in the argument. The MagnetizationByVolModel was
generated as an additional model within the ChemDataExtractor software. This is straightforward but cumbersome, as it is required for every
parameter with new units. It is done by updating the QuantityModel class as outlined here: https://cambridgemolecularengineering-
chemdataextractor-development.readthedocs-hosted.com/en/latest/migration_guide.html

class MagnetizationVol(MagnetizationByVolModel):
specifier_expr = ((R('saturat(?:ed|ion)') + R('magnetil[szlation'))| R('Ms')).add_action(join)
specifier = StringType(parse_expression=specifier_expr,
required=True, contextual=True, updatable=True)
compound = ModelType(Compound, required=True, contextual=True)
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We do the same for all other magnetic properties were are interested in extracting. A before, anything with new units e.g. magnetisation by mass
and and magnetic field requires a new model to by made within the ChemDataExtractor code itself. Note that there already existed a
TemperatureModel in ChemDataExtractor so there was no need to create on for the CurieTemperature model. Likewise, if | wanted to extract the
saturation magnetic field | could reuuse teh MagneticFieldModel | created for the CoerciveField extraction mode.

class MagnetizationMass(MagnetizationByMassModel):
specifier_expr = ((R('saturat(?:ed|ion)') + R('magnetil[szlation'))| R('Ms')).add_action(join)
specifier = StringType(parse_expression=specifier_expr,
required=True, contextual=True, updatable=True )
compound = ModelType(Compound, required=True, contextual=True, updatable=False)

class CoerciveField(MagneticFieldModel):
specifier_expr = ((I('coercive') + I('field'))| I('coercivity')|R('Hc")).add_action(join)
specifier = StringType(parse_expression=specifier_expr,
required=True, contextual=True, updatable=True)
compound = ModelType(Compound, required=True, contextual=True, updatable=False)

class CurieTemperature(TemperatureModel):
specifier_expression =((I('Curie') + I('temperature')) | I('Tc')).add_action(join)
specifier = StringType(parse_expression=specifier_expression, required=True,
contextual=True, updatable=True)
compound = ModelType(Compound, required=True, contextual=True, updatable=False)
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We import the small corpus of 8 abstracts extracted from the PubMed database. This was saved as a numpy array.

We will loop through this list, assigning the current abstract to the Document class, adding our magnetisation models and perform NLP on each of
the abstracts individually. The main call to run the NLP algorithm is via the 'd.records.serialize' command

corpus = np.load('corpus/abstract-corpus.npy') #snowball need Sentence format or load from files.

for abstract in corpus:

print(abstract)

d = Document(abstract)

d.add_models( [MagnetizationMass,
MagnetizationVol,
CoerciveField,
CurieTemperature])

out = d.records.serialize()

print('-—————————— ')
print(out)
print('-—————————— ')

Discovery of advanced soft-magnetic high entropy alloy (HEA) thin films are highly pursued to obtain unidentified functiona
1 materials. The figure of merit in current nanocrystalline HEA thin films relies in integration of a simple single-step el
ectrochemical approach with a complex HEA system containing multiple elements with dissimilar crystal structures and large
variation of melting points. A new family of Cobalt-Copper-Iron-Nickel-Zinc (Co-Cu-Fe-Ni-Zn) HEA thin films are prepared th
rough pulse electrodeposition in aqueous medium, hosts nanocrystalline features in the range of ~ 5-20 nm having FCC and BC
C dual phases. The fabricated Co-Cu-Fe-Ni-Zn HEA thin films exhibited high saturation magnetization value of ~ 82 emu/g, re
latively low coercivity value of 19.5 Oe and remanent magnetization of 1.17%. Irrespective of the alloying of diamagnetic Z
n and Cu with ferromagnetic Fe, Co, Ni elements, the HEA thin film has resulted in relatively high saturation magnetization
which can provide useful insights for its potential unexplored applications.

[{'CoerciveField': {'raw value': '19.5', '‘raw units': 'Oe', ‘'value': [19.5], ‘'units': 'Oersted”(1.0)', 'specifier': ‘'coerci
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corpus = np.load('corpus/abstract-corpus.npy') #snowball need Sentence format or load from files.

for abstract in corpus:

print(abstract)

d = Document(abstract)

d.add_models( [MagnetizationMass,
MagnetizationVol,
CoerciveField,
CurieTemperature])

out = d.records.serialize()

print('-—————————— ')
print(out)
print('-—————————— ')

Discovery of advanced soft-magnetic high entropy alloy (HEA) thin films are highly pursued to obtain unidentified functiona
1 materials. The figure of merit in current nanocrystalline HEA thin films relies in integration of a simple single-step el
ectrochemical approach with a complex HEA system containing multiple elements with dissimilar crystal structures and large

variation of melting points. A new family of Cobalt-Copper-Iron-Nickel-Zinc (Co-Cu-Fe-Ni-Zn) HEA thin films are prepared th
rough pulse electrodeposition in aqueous medium, hosts nanocrystalline features in the range of ~ 5-20 nm having FCC and BC
C dual phases. The fabricated Co-Cu-Fe-Ni-Zn HEA thin films exhibited high saturation magnetization value of ~ 82 emu/g, re
latively low coercivity value of 19.5 Oe and remanent magnetization of 1.17%. Irrespective of the alloying of diamagnetic Z
n and Cu with ferromagnetic Fe, Co, Ni elements, the HEA thin film has resulted in relatively high saturation magnetization
which can provide useful insights for its potential unexplored applications.

[{'CoerciveField': {'raw_value': '19.5', 'raw_units': 'Oe', 'value': [19.5], 'units': 'Oersted"~(1.0)', 'specifier': 'coerci
vity', 'compound': {'Compound': {'names': ['Co-Cu-Fe-Ni-Zn']}}}}, {'MagnetizationMass': {'raw_value': '82', 'raw_units': 'e
mu/g', ‘'value': [82.0], 'units': 'Emu~(1.0) Gram~(-1.0)', 'specifier': 'saturation magnetization', 'compound': {'Compound

': {'names': ['Co-Cu-Fe-Ni-Zn']}}}}]
Multiprincipal-element alloys (MPEAs), including high-entropy alloys, are a new class of materials whose thermodynamical pr
operties are mainly driven by configuration entropy, rather than enthalpy in the traditional alloys, especially at high tem
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