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ALEEEN [ is the mission of the chemical engineers to find a reasonable destination for each chemical
molecule. The construction of the knowledge graph with CAS is helpful for the scientists to find new uses of
chemical molecules. We have made a useful attempt in the field of fine chemicals. Firstly, this paper described
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the production process of fine chemical products with the knowledge graph, which is based on the basic
knowledge base, the reaction knowledge base, the patent and the academic literature, the infrared spectrum,
the mass spectrum and so on. Then, the research and development platform integrated the functions of
ontology editing, visualization and machine learning based knowledge graph construction, and the query of
knowledge base and visualization for chemical molecular expressions.

Keywords: Knowledge graph, chemical process, chemical knowledge base
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PLATFORM FOR FINE CHEMICAL INDUSTRY
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KNOWLEDGE GRAPH AIDED RESEARCH AND DEVELOPMENT
PLATFORM FOR FINE CHEMICAL INDUSTRY

%?ﬂﬁE%%%ﬁ%Iﬁ%ﬁﬁ”él

<xsl:stylesheet version=\"1.0\" xmlns:xsl=\"http:
<xslitemplate match=\"/\">
<xs1A11Type>

<ERHEE>

<HXEHR>

<xslivalue-of select=\"//div[@id='ContentPlaceHolderl_ProductProperty']/table[2]/tbody/tr[1]/td[2]/a\"/>

</ FXEFR>
<F XA >

<xsl:value-of select=\"//div[@id='ContentPlaceHolderl ProductProperty']/table[2]/tbody/tr[2]/td[2]\"/>

</FXFE>
<EXEH>

<xsl:value-of select=\"//div[@id='ContentPlaceHolderl ProductProperty']/table[2]/tbody/tr[3]1/td[2]\"/>

</FEXLFR>
<EXRAGE>

<xsl:value-of select=\"//div[@id='ContentPlaceHolderl ProductProperty']/table[2]/tbody/tr[4]/td[2]\"/>

</EXR >
<casS>

<xsl:value-of select=\"//div[@id='ContentPlaceHolderl ProductProperty']/table[2]/tbody/tr[5]/td[2]/b\"/>

</cas s
<5GFR>

<xsl:value-of select=\"//div[@id='ContentPlaceHolderl ProductProperty']/table[2]/tbody/tr[6]1/td[2]\"/>

</ FR>
<SrFE>

<xsl:value-of select=\"//div[@id='ContentPlaceHolderl ProductProperty']/table[2]/tbody/tr([7]1/td[2]\"/>

</5FE>
<EINECSS>

<xsl:value-of select=\"//div[@id='ContentPlaceHolder1l ]}

perty']/table[2]/tbody/tr[8]/td[2]1\"/>

</EINECSS>
<HERHESF0>

<xsl:value-of select=\"//div[@id='ContentPlaceHolder1 ]

perty']/table[2]/tbody/tr[9]/td[2]1\"/>

</HEFKESF>
<Mo1 >

<xsl:value-of select=\"//div[@id='ContentPlaceHolder1 ]

perty']/table[2]/tbody/tr[10]/td[2]/a\"/>

</Mo1 >
<Mo1 X fFurl>

<xsl:value-of select=\"//div[@id='ContentPlaceHolder1 ]

perty']/table[2]/tbody/tr[10]/td[2]/a/Ghref\"/>

</Mo1 X fFurl>

B9 XML AR

PP ORAERLN I REA T, 6h T AH AL DT
AP, H P S N LI BT e 2EA TR,
IHUETERH) XML A 10 B

3.4 EFEHH Pattern BRI EE]
1RE

EENT BRI B FUS RS A TR B &
FEMNE—, BEMEFEREEN, &
BAEANRE R T, M E R AR SR &
WAMENIEEIE S . IR ERR AR SRS
FFEE ST 5 RH I o AH 5 SR B SIS R
WA PN — AN EEDRE, AR, BT
AREBR G, FoATH miREL I — M T AR
YR SO HIRAT A — N AR ST

<EHR

BHES.
P

BRI B R TER Ry, RBUE—
ANVESCH I SR R 7Y, L A0 fi 2 AR
BORATIRSY, AR S AR, AT
XFBOAR SRR B3 SR EA T T AR AT
THASHER B VERNE, —RIE “ DItx
ANEERL, HEHAE RS, ZRER
SCHERAF DX AN [l ) S8 % . FORTBe, LUK B
FEESEIHISOR 7 S8 FATAT LG — A BORICER
PR B — A el 2o e B LA i
e, SAHEORSCHR AP R B R o o) A
fiE (Event Pattern), Kt E3RRFAERARAY (Template),
R R PSSR B A SRR Ho 478 23R 40 B
7, AL EREARREE LA B E R
PRI EAR T ] LGS A 11 3R

<FXLEA>A-BEE-4- 1-PEZE) FWE o« NRFREFE) WE o« FE-4--FEZE) FRE NFRE-« PEFNE N FRE-« FEIANER R EHE I RE:

<ZELAZF>3- (4-ISOPROPYLPHENYL) ISOBUTYRALDEHYDE</ 32 3L Z 77>
<ELF > (R, S) -p- y1hy i
<casE>103-95-7</Cas 5>
<GrFR>c13mso/ 5 FR>

<G FE>190.28</ 55 FE>
<EINECS5>203-161-7</EINECST>

ldehyde; .alpha.-methyl-4- (1

) 1:3-(4-1 pylphenyl) ylpropanal ;3- (4-Isoprop

<HEXES ical Raw Materials:A ical Listings;Flavors and Fragrances:M-N; RGN &R AFN HEN)  RASAFTNMASEN SRER BF

<M1 F>103-95-7.mol</ Mol >

<M1 fFurl>http: //www.chemicalbook.com/CAS /mol/103-95-7.mol< /Mol L fFurl>

</ BRMEES
<ERHER>
<BE>270 °C(lit.)</IFBHE>
<EE>0.95 g/uL at 25 °C(lit.)</EE>
<H 5 E>n20/D 1.505 (Lit.) </ FHE>
<EEMA>2743</FEMA>
<IAE>228 °F</IAAE>
<CASH{#ZE>103-95-7(CAS DataBase Reference)</CASHI#EE>
</FRHER>
</xs1A11Types|

E10 MBEREIE
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SCERFEE /

FAEL R THECEE

SCRF PRI ()

THECH SR ‘
it

E11 BETE{PatternfIR A Xk = EIE R

3.5 EEMERRSIT

T T4, FATELL CAS 5 hHui
AL T R R, B T 25 AR SR
E—MEFES TR, Eid A
FRRBEAOMF S TRAEEZ L,
TLTEHBTFE, gl 0% LR R
ERXBIAK S, AREHERETR, %=
TR EE R A AT — IR R . ST
25 AR A7k J7 & SMILES Zfi%
SMILES A& —FhZ& 15, B2 —Fp H ASCII
FIF R TR S TS, WTH T
b FeEMAGE R ERGEH, B—Ffbs
53 F B A7 it 10 0 — bR IR CAS G 5. Q2R
¥ CAS 5 SMILES @ re RHk, Hinri4454y
KEM B R—FTRE. WE— PRI CAS 5
SMILES Z[u] i) SRR R AEAE B FRE o HAE
2 3

1) i I 55 = iR 30 00 T HATTE L TR v
LU —Pp b2z 1 CAS 5% ) SMILES
2

2) HGTEHZE S xml () 7R Fe k. TRhEHE
AT

@
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<compound id="7580">
<cas>101-81-5</cas>
<smile>C1=CC=C(C=C1)
CC2=CC=CC=C2</smile>
</compound>
<compound id="31253">
<cas>123-35-3</cas>
<smile>CC(=CCCC(=C)C=C)C</
smile>
</compound>
3) B AEifL R L K RDFY =522, 171k
=W/
<http://wasp.cs.vu.nl/chem#hasCAS>"101-81-5".
<http://wasp.cs.vu.nl/chem/id#7580><http://
wasp.cs.vu.nl/chem#hasSMILE>"C1=CC=C(C=C1)
CC2=CC=CC=C2".
<http://wasp.cs.vu.nl/chem/id#31253><http://
wasp.cs.vu.nl/chem#hasCAS>"123-35-3”. <http://
wasp.cs.vu.nl/chem/id#31253><http://wasp.cs.vu.
nl/chem#hasSMILE>"CC(=CCCC(=C)C=C)C”.
4) B =JC4H 5N\ Neod] HIHF
SN JG ¥ CAS 5 SMILES RHEK 8. &



SEHATAR XA IE T LISEIL, e e T2

A2 2 X T A A v e A2 00 T 45
X, FERUE, BORMRIEIT 2 RS Za R 2 il 4k
2 ZEH ) SMILES 353, ¥ SMILES £k,
%31 Virtuoso H, 15 51% SMILES ik X B
(1) CAS 5, Fiilid CAS 5 R ] 3455t 5 i 4k,
oG R TESERR R I, AR R T
ol E PRV oA R (I e VIV BU K IPANE s 2 FA B W
REMS 73 Il € B iz Ak A M I AL 240 - IR
2T AR FR PR et AR g, ek
() S i i 5T SMILES #3530, S-3k5)b

AR A smiles TR 45
AGHEITEL () smiles kYT 45 548
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%Tﬂﬁg%%%%%Iﬁ%ﬁﬁ”é]
SMILES Z ) 75 HA #R PLRL5E &, A3
SEPLTT AR AR L) SMILES 2816 501 i —
AN E AL, 4t SMILES #ik0 1
S ER/NRAL R R 5K, SRR X L
FEPAS SMILES ik 15 HAT R 3 2544 DT I
KZRo Bt mE 12.

BT EARPIRIG , RIVTSEB A A5 R 2R T
g, MZELLEPIR, E4E4kE] SMILES & CAS
ZIBSRHR; S, KRB BN Neodl; 5=,
F4K SMILES Z[AJiR /3 IR R . ASCLIIRS)
THER A, ACFERIR AR 13, 14,

E12 HIMSMILESZ B4 192 & L RERE
y LS () XK

QO |

OZ0I>»

— PO UwvTmw

B3 REMNTHEMERRE

B4 KEMNTERERE
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ARSCIHE T — R A4k T 00 S R I 1AL
B B T T W B A B A, B i el
AE S s T . TRT T S5 Pattern AYEL
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B ERORSCBUE R . A SCH) TAERWIHR %0
IR TG S BT AR RN B RN Bl
aATHy, T HEA S A A

T RLARF P S A L AR B Bl T
ELE A BRI, SO IR B R A B
FATH AN, ol 17l 3 B R ol 2544 A 4
PR EL; I AILER S > B0 5 15 BEARE AR SCRR |
L S SO N 250 SCA ISR TR L ) )

@

TECHNOLOGY INTELLIGENCE ENGINEERING
2017 FH 35 - £ 115

PR AR ORI DT 1 KBl 28
Protégé HITNRE, FEMGNIRI, HIREIL, S0
WA BRSO R T—Rm SRR F 5, ol
PR BT R ] R SR Al — R s Sy
P2 i) SR [ AR AR, 2 R
A P SR, R R R A i T
HE S A [T R T T PR A ATl B e, R SO
FR SR B SE R R TR HE SE DL R,

1E T A SCTAERESY AL oA I R A g R
KBTI N B2 Hh, AT IZFE 2,
FETF RN IEE Rl BT A 5 00 B RCR BT
FEARHE A AR 2 AR AR SRR A ) 7%
BEo PIHAT S AR SR 1 5L T RRIE R B B AR
SCHRER AR bz LU A RE Rl R BLROR o



SEXRK

(1] Foos, $/he , BRSA . g R % - BUIRS e
[J1. THEMLFH . 2013, 36(6): 1125-1138.

[2] A TR . KBRS AT R A, MM
fEF= 2Rk 45 . [EB/OL). [2016-5-12] . http://www.cbdio.
com/BigData/2014-11/27/content_1931113.htm.

[3] B&BL, XUNIPH , B5E3h , 55 . BlpRnRE R & i
[J]. BI2E2ER05T | 2008, 26(3): 449-4660.

[4] Chen C. Searching for Intellectual Turning Points:
Progressive Knowledge Domain Visualization[J].
Proceedings of the National Academy of Sciences of
the United States of America, 2004, 101(suppl): 5303-
53100.

[5] Gomez-Perez A, Corcho-Garcia O, Fernandez-Lopez
M. Ontological Engineering[J]. Advanced Information &
Knowledge Processing, 2004, 47(2): 69-755.

KNOWLEDGE GRAPH AIDED RESEARCH AND DEVELOPMENT
PLATFORM FOR FINE CHEMICAL INDUSTRY

%?ﬂﬁE%W%E%I%%ﬁE”SI

[6] Perez G, Asunci, et al. Ontological Engineering:
with Examples from the Areas of Knowledge
Management, e-Commerce and the Semantic Web.
(Advanced Information and Knowledge Processing)
[M]. Springer, 20077.

[7] Antoniou G, Harmelen F V. Web Ontology
Language: OWL[M]// Handbook on Ontologies.
Springer Berlin Heidelberg, 2009: 67-92.

[8] JSON for Linking Data[EB/OL]. [2014-01-15].http:/
json-Id.org/.

[9] Decker S, Melnik S, Harmelen F V, et al. The
Semantic Web: the Roles of XML and RDF[J]. IEEE
Internet Computing, 2000, 4(5): 63-7373.

[10] Erling O, Mikhailov I. RDF Support in the Virtuoso
DBMSJ[J]. Studies in Computational Intelligence,
2009(221): 59-68.

TECHNOLOGY INTELLIGENCE ENGINEERING
2017 FE 35 - E1H

e



