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ARTIFICIAL NEURAL NETWORK
MODELING OF Cr(VI) BIOSORPTION
FROM AQUEOUS SOLUTIONS

Artificial neural network (ANN) model was applied for predicting the biosorption capacity of excess municipal wastewater
sludge for hexavalent chromium (Cr(V1)) ions from aqueous solution. The effects of initial concentration (5 to 90 mg/L),
adsorbent dosage (2 to 10 g/L), initial pH (2 to 8), agitation speed (50 to 200 rpm) and agitation time (5 to 450 min) were
investigated. The maximum amount of chromium removal was about 96% in optimum conditions. The experimental results
were simulated using ANN model. Levenberg-Marquardt algorithm was used for the training of this network with tangent
sigmoid as transfer function at hidden and output layer with 13 and 1 neurons, respectively. The applied model successfully
predicted Cr(VI) biosorption capacity. The average mean square error is 0.00401 and correlation coefficient between

predicted removal rate and experimental results is 0.9833.
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INTRODUCTION

Water environment pollution has become an
important global environmental problem, partly
due to the excessive emissions of heavy metal ion
wastewater which have harmful effect on human
health and other biological systems when they ex-
ceed the standard levels [1, 2]. Therefore, the gen-
eration and treatment of wastewater is considered
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as a serious ecological, economical and techni-
cal problem. Heavy metals such as Hg, Cd, Cr, As
and Pb in small quantities have adverse effects on
human and environmental health [3]. Chromium
is a highly toxic pollutant discharged by the elec-
troplating, metal finishing, leather tanning, pho-
tography, dye and textile industries [4]. Chromi-
um exists in four different stable isotopes of var-
ious amounts of abundance (*°Cr, %Cr, 3Cr and
’4Cr) and in several oxidation states, ranging from
—2to 6. However, only trivalent (Cr(III)) and hex-
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Teopernuni ocHoBM TexHonorii ra 06po6ku Bogn

Dapszane Moxammaodi', 3eiina6 SAsapi’, Comaiie Paximi', Maodxcud Xawemi?

'TleHTp mOCTiIKeHh HABKOJUIIHLOTO CepeIOBUILA Ta Kadeapa iHKeHEepHOI Tiri€HW HaBKOJUIITHBOTO CepeoBUIIa,
IlIxona 3mopoB’st, YHiBepcuTET MeIUIIMHCHKUX HayK Icdaxana, Icdaxan, IpaH;

’[leHTp iHXXEHEPHUX OOCIIIIKEeHb Y rayy3i rrieHu HaBKOJUIIHBOTO CepeoBuIla Ta (PaKyIbTeT iHXKEHEPHOI riri€eHn
HaBKOJIMIITHBLOTO cepenoBuiia, Llllkona 3mopos’s, KepmaHchkuit yHiBepcUTeT MEIMLIIMHCHKUX HayK, KepmaH, Ipan
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MOAEJTIOBAHHSA IITYYHOI HEMPOHHOI MEPEXI
BIOCOPBLII Cr(VI) 3 BOIHUX PO3YMHIB

Mopnenb mTyyHoi HeitpoHHoi Mepexi (LILITHM) Oyna 3actocoBaHa Iijisi TPOrHO3YBaHHsI 0i0COPOIiAHOT 30aTHOCTI
HaJJTMIIIKOBOTO 0Caay MICbKMX CTIUHUX BOJ IO BiHOIIIEHHIO 10 ioHiB 1mecTuBajieHTHOro xpomy (Cr(VI)) 3 BogHOTO
po3unHy. JIociakeHO BIUIMB CTapTOBOI KOHIIeHTpallii (Bif 5 10 90 mr/mM?3), mo3yBaHHs ancopoeHTy (Bix 2 mo 10 r/om?),
nouyatkoBoro pH (Bin 2 no 8), mBuakocti nepemimryBanHs (Bin 50 mo 200 06/xB) i yacy nepeminryBaHHs (Bif 5 1o
480 xB). MakcuMmasbHe BUTAJICHHST XpOMY CTAHOBIIIO ~96% B ONTUMAaTbHUX yMOBaxX. Pe3ysrati eKCcriepuMeHTy OyiTi
3MOeab0oBaHi 3 BUKopuctanHaM mozeni IIIHM. Anroputm JleBenGepra-MapkBapara OyB BUKOPMCTAaHUI IJIS Ha-
BYAHHS i€l MEePeXi 3 TOTUYHOIO CUTMOBMIHOIO SIK IIepeAaBaJbHOIO (DYHKIIIE€IO Ha IIPUXOBAHOMY i BUXiZHOMY Iapi 3 13
i 1 HeiipoHOM, BimmoBigHO. 3acTOCOBaHA MOIE/b yCHilHO nepeadauwia 3aatHicTb Cr (VI) mo 6iocopbuii. CepenHbo-
KBajapaTuyHa rnoxuoka ctaHoBuTh 0,00401, a koedilieHT KopeJisiiii MixK ITPOrHO30BaHOIO IIBUAKICTIO BUIAJIEHHS Ta
eKCIepUMEHTAIbHUMU pe3yJbTaTaMu cTaHOBUTD (0,9833.

Kawuosi caosa: 6iocopouis, xpom (VI), modenrosanns HelipoHHUX Mepedc, cmitHa 600a.

Dapszane Moxammaou', 3eitnabd Hdeapu’, Comaiie Paxumu’, Madxcuo Xawemu?

'LleHTp MccaemoBaHMIT OKpYXKArOIIIel cpeabl M Kadeapa MHXKeHEPHON TUTHEHBI OKPYKAIOIIel Cpeibl,
IlIxona 3mopoBbs, YHUBepcuTeT MeauMHCKNX HayK Mcdaxana,Mchaxan, Mpan;

2leHTp MHXKEHEPHBIX UCCACIOBaHMIA B 00J1aCTH TUTMEHBI OKPYKAMOILEH cpebl 1 (HaKyIbTeT MHKEHEPHOI TUTMEeHbI
okpyxatoneii cpeanl, LlIkomna 3mopoBbsi, KepmaHCKUil yHMBEpCUTET MEAUMLIMHCKUX HayK, KepmaH, UpaH
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MOJEJIMUPOBAHUE MCKYCCTBEHHOM HEMPOHHOM CETU
BUOCOPBLIMU Cr(VI) U3 BOIHBIX PACTBOPOB

Monenb uckyccrBeHHoi HelipoHHoit cetn (MHC) Oblna mpuMeHeHa IJisl IPOrHO3UPOBaHUsI OMOCOPOIIMOHHOMN
CITOCOOHOCTU M30BITOYHOTO OCaaKa TOPOJICKUX CTOYHBIX BOM O oTHOIIeHUIo K noHaMm Cr(VI) u3 BomHOro pactBopa.
HccrenoBaHo BIMsSTHYE HaYalbHOM KOHIIEHTpAlMKM BOAHOTO pacTBopa (ot 5 1o 90 mr/nm?), no3upoBKu aacopbeHTa (0T
2 no 10 r/mm?), ucxonnoro pH (ot 2 o 8), ckopoctu (ot 50 10 200 06/MUH) ¥ TPOTOJIKUTETLHOCTH TepeMEITUBAHMS
(ot 5 10 480 MuH). MakcrMabHas CTENEHD YIAJIEHUSI XpOMa B ONITUMAaJTbHBIX YCJIOBUSIX cocTaBiisia ~96%. Pe3ynbraThl
9KCIIepUMeHTa ObLIM 00paboTaHbl ¢ ucnoyib3oBaHnueM Moaean MHC. AnroputMm JleBeHOepra-MapKBapaTa UCIIOJIb30-
BaH /151 YCOBEPILIEHCTBOBAHUS 3TOI CETU C CUTMOBUMIHOM KacaTeJIbHOM B KaueCTBe MepeaaTouHOU (YHKIIMY Ha BHY-
TPEHHEM U BBIXOITHOM CJIOSIX COOTBETCTBEHHO € 13-10 1 1-M HeiipoHamu. [TpuMeHeHHast MOfie b YCIIeLHO MpeacKasana
cnocodHocThb Cr(VI) k 6uocopouuu. CpenHekBaapaTuuHas omnoka cocrapisiia 0,00401, koadbdumeHT Koppeasiuu
MEXIY MPOTHO3UPYEMOI CKOPOCThIO yAaIeHUs ¥ SKCIIEpUMEHTaIbHBIMU pe3yasratamu — (0,9833.

Karwueesvie crosa: ouocopoyus, xpom (VI1), modeauposanue HeiiponHblx cemeli, CmoYHas 800a.
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