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TOWARDS AN INFORMATION SYSTEM ON
SOLVENT EXTRACTION

V. P. Solov'ev, N. N. Kochanova, A. Varnek,

G. Wipff

Coo6eHue kacaercs pa3paboTku obpasua undop-
MaUUOHHON CHCTEMbl 10 PAacTBOPHOM 3IKCTpaKUHH
METAJUIOB, BKIMoYas (akrorpadudeckyro 6a3y JaHHBIX
M 3KCNIEPTHYIO CHCTEMY [UI aHATH3a SKCIIEPUMEHTaTb-
HbIX 3KCTPAKUMOHHBIX AaHHbIX. Kaxcaas 3anuceh 6as3bt
COOTBETCTBYET OTHOM SKCTPaKLMOHHOMN PEaKLUH U CO-
AEPXHUT TPH HHPOPMAIIMOHHBIX YacTH: 6ubnuorpadu-
4€CKy10, OMHCAHHE SKCTPAKIIMOHHOM CHCTEMBI H IKCT-
PaKUMOHHbIE CBOMCTBA, BKIIIOYast XUMUUYECKYIO 2D u
3D cTpykTypHYI0 HH(OPMALHIO IS SKCTPAreHToB, a
TaK)Ke TEPMOANHAMHIECKHE Y KHHETHUECKHE AaHHbIe
B TEKCTOBOM, YHCJIOBOM U rpadudeckoM dopmax. I'pa-
¢uyeckuii uuTepdeiic 6a3pl JaHHBIX N0 PACTBOPHOIM
sxcTpakimH (Solvent eXtraction Database: SXD) 65in
paspabota#, Hcnonb3ys IwIATHOpMy TIPOrpaMMHpPOBa-
rust DELPHI n1s WINDOWS 98/2000/NT. Basa nan-
#pix SXD nmo3possieT 3xcnopT/uMnopt B popmat SDF,
ofpabaTteiBath O6ubIHOrpadHUECKyio, CTPYKTYPHYIO
2D u 3D uH$opMaumio ¥ IKCIIEPHMEHTANIbHbIE TaH-
Hbi€, MPEACTABIEHHBIC B YHCIOBOM M IpayMiecKkoM
BHIIE, ¥ CPABHUBATh AAHHBIE JUIA Pa3/IHUHbIX 3a1iuceit.
SXD ucnons3yer peAakTop XUMHIECKHX CTPYKTYD ISIS
Draw win cobcTBeHHbIH penakTop 2D cTpykTyp, a po-
rpamMmy WebLabViewer Lite ucrionb3yer 11 BU3yany-
3aluy U MaHuIynsuH 3D crpykrypamu. Beuta paspa-
60TaHbI TaKoke HECKONBKO NOMOTHHTEILHBIX MPOLIEAYD
ns SXD: kouBepTeps! ¢aiinos, koTopsie npeobpa3sy-
10T OubnnorpaputecKyo HHGOPMALMIO PA3TMYHBIX
¢dopmaros B popMmar SDF, rpaduueckuii pesakrop mis
oun$ppOBKH 1 BBOJAa JAHHbIX C IPAQHKOB M PUCYHKOB B
6a3y SXD, xummueckuii pegaxrop SXD-Editor mis Bu-
syammanuy SDF Qaitios u 06be 1HHEHUs TEKCTOBOH H
CTPYKTYPHYIO XuMmIeCcko# uutopMarmo, CpaBHEHNE
rpaduueckoit uHGOpMaLMPA (IKCIIEPUMEHTANbLHBIX
KPUBBIX) JUIA Pa3iM4HbIX 3arceii 6a3bl. B kauecTse anb-
TEPHATUBbI, MBI TAIOKE OATOTOBIWIM ICMOHCTPALIuOH-
HbIE BEPCHH 3KCTPAKLMOHHOH 6a3bl AaHHBIX, HCTIONb-
3ysl KOMMepuYeckHe CpeACTBa pa3paboTku 6a3 JaHHBIX
CheD u ChemOffice/ChemFinder, B xoTopbix 06pator-
Ka rpadudeckoii nHpopmaLun Gbula OTpaHHYEHa JUIA
Hamyx noTpeGHOCTEH.

B kauecTBe 3KCHEPTHOH CHCTEMBI Mbl HCTIONb3yeM
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METOJI NOJCTPYKTYPHBIX MOJIEKYJIAPHBIX parMeHToB,
KOTOPBIii OBLT Pa3BUT U UCTIONIb30BAJICA )1 MOAEJIUPO-
BaHMS U NpeCKa3aHuA KOMIUIEKCOOGpa3oBaHMs roCThb-
XO351H, 2 B HACTOALIEE BPEMS MPUMEHEH K MOEIHPO-
BAHHUIO PacCTBOPHOM IKCTPaKUWH, HCTIOJIb3Ys HMHGOP-
Maumro u3 6a3sl gaHHeIx SXD. PaGorocnocoGHOCTD
JKCIIEPTHOM CHCTEMBI OLEHEHAa Ha MOJIENTUPOBAHUY U
npenckasaHuu koddpduunenra pacnpeneneqna Hg, In
u Pt, axcTparupyemsix 26-10 dochopuncoaepxaiu-
MY TOJAHIAMH, U YpaHa, 3KCTparupyemoro 32-Ms
MOHO- ¥ TPUIIOJaHAaMH WK 22-Ms MOHOaMHIAMH.

This report concerns the design of a prototype of
information system for solvent extraction of metals
including a comprehensive factual database and an
expert system to analyse experimental extraction data.
Each database record corresponds to one extraction
reaction and contains three information parts
(bibliographic, extraction system description and
extraction properties) including chemical structural 2D
and 3D information for extractants, as well as
thermodynamic and kinetic data in textual, numerical
and graphical forms. A graphical interface for a Solvent
eXtraction Database (SXD) has been designed using
DELPHI programming platform for WINDOWS 98/2000/
NT.

SXD allows to export, to import in the SDF format
and to retrieve bibliographic and structural 2D and 3D
information as well as experimental data presented in
numerical and graphical forms, and to compare data
from different records. SXD uses ISIS Draw or its own
editor of 2D structures whereas the WebLabViewer Lite
program is used for visialization and manipulation of
3D structures. Several supplementary programs have
been also prepared for SXD: file converters which
transfer bibliographical information of different formats
to the SDF format, the Graphical Digitizer program to
input graphs into SXD, the SXD-Editor to visualize the
SDF files, and to merge textual and structural
information, and the subroutine for comparison of
graphical information from different records. As
alternative, we have also developed demonstration
versions of extraction database using commercial
Chemical Database (CheD) and ChemOffice/
ChemFinder database developers in which treatment
of graphical information is limited compared to SXD.

As expert system we use the Substructural Molecular
Fragments method which was developed and used to
model host-guest complexation, and at present which
models structure-property relationships using
information retrieved from the SXD database. Its
performance is assessed on the distribution

coefficients of Hg, In and Pt extracted by 26
phosphoryl-containing monopodands, and of uranium

extracted by 32 mono- and tripodands or by 22
monoamides.



