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REMOVAL EFFICIENCY OF Cu?** AND Zn?* FROM INDUSTRIAL
WASTEWATER BY USING MICROBIAL DESALINATION CELL

The removal of Cu?* and Zn?** from industrial wastewater using the microbial desalination cell is studied. Both synthetic
and industrial samples were characterised in accordance with standard methods recommended for examination of water
and wastewater. Synthetic samples used for the analysis were prepared with concentration 5; 25; 50; 75; 100 mg/L Cu®* and
Zn** in deionized water. The removal efficiency of each metal was analyzed after 30; 60; 90; 120; 150 min; psychrophilic,
mesophilic, thermophilic and 2 — 3; 3 — 4; 4 — 5; 5 — 6 and 6 — 7 mg/L dissolved oxygen were monitored. The experiments
were done on wastewater of electroplating industries in Isfahan, Iran, in optimum conditions. For data analysis, SPSS version
16 software was used. Optimum condition for removing Cu?* and Zn** were found to be: 100 mg/L, 4.4 mg/L dissolved oxygen,

26 °C and 120 min.
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INTRODUCTION

Increased use of desalination from 1980s in-
dicates the increased demand for desalination
technologies [1, 2]. However, high energy con-
sumption is the weakness of common desalina-
tion technologies such as thermal distillation,
separation by membrane, freezing, electrodi-
alysis etc. Changes have occurred in desalina-
tion technology to reduce energy consumption
but the challenges in energy requirements [3—6]
still exist.
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Microbial fuel cell (MFC) is a bioelectrochem-
ical system that can be used as a promising tech-
nology for wastewater treatment accompanied by
energy recovery [7 — 9]. Microbial desalination
cell (MDC) is an environmentally friendly tech-
nology and a new method of desalination with
energy saving. MDC is obtained from modified
MFC reactor by adding a chamber between the
anode and cathode chambers and a pair of ion ex-
change (IX) membranes to remove ions from wa-
ter with relatively low energy consumption. The
energy for MDC is supplied by organic matter in
aqueous solution [10 — 14]. Some of the advan-
tages of MDC are operating at temperatures be-
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EQEKTUBHICTb BUJAJTTEHHS Cu?*' 1 Zn** 3 TIPOMUWCIOBUX CTIYHHUX BOJ,
3 BUKOPUCTAHHAM MIKPOBHOI OTTPICHIOBAJIbHOT KAMEPU

BuBueHo BunasieHHst Cu?* i Zn>* 3 MpOMHUCIIOBUX CTOYHUX BOJI 3 BUKOPUCTAHHIM MiKPOOGHOT OTIPiCHIOBATbHOI Kame-
pu. AKX CMHTETMYHI, TaK i MPOMMUCIIOBI 3pa3Ku Oy OXapaKTepU30BaHi Y BiIMOBIAHOCTI 3i CTAaHIAPTHUMU METOIAMMU,
PEKOMEHIOBAaHUMM TSI IOCTTiIDKEHHSI CTIYHUX BOJ. Bynu nmpuroToBiieHi MoesibHI pO3YMHU Ha JcioHi30BaHiil BOi 3
KoHueHTpatiero Cu* i Zn**5; 25; 50; 75; 100 mr/am3. EbeKTUBHICTD BUIAJIeHHS KOKHOTO MeTaly OyJia IipoaHasizoBa-
Ha uepe3 30; 60; 90; 120; 150 xB. BukopucTtoByBaiu ncuxpodiibHi, Me30dibHi, TepMOGbiTbHI MiKpoopraHizmMu i 2 — 3;
3—4;4—-5;5—-6i6— 7 mr/om® po3unHeHOTO KUCHIO. EXCTIepMeHTH MPOBOIMIM Ha CTIYHUX BOJAX TaIbBAaHIIHUX
BupoOoHMUTB (Icdaxan, Ipan) B onmruManbHuX yMoBax. J1s1 aHajizy OTpMMaHMX JaHUX BUKOPUCTOBYBAJIM IIPOrpaMHe
3abesmneueHHst Bepcii SPSS 16. BecraHoBieHo, 110 Halikpaiii ymMmoBy a1 BugaaeHHss Cu®* i Zn?* taxi: 100 ta 4,4 mr/om?
PO3YMHEHOTO KUCHIO, 26 °C i 120 xB.

Karwuoesi crosa: eanveanivni cmivmi 600u, ioHOOOMIHHA MeMOpana, MiKpoOHa ONPICHIBAAbHA Kamepd.
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SOOEKTUBHOCTD YIAJTEHUSA Cu** U Zn** U3 TTIPOMBILLIIEHHBIX CTOYHBIX BOJ
C UCTTIOJIb30BAHUEM MHUKPOBHOM OTTPECHUTEJIbHOM KAMEPBI

N3zyueno ynanenue Cu?* u Zn*" 13 MpOMBILIJIEHHBIX CTOYHBIX BOJ C UCITIOJb30BAHMEM MUKPOOHOI OMPECHUTETHHOIM
kaMephbl. Kak cuHTeTMUecKue, TaK ¥ ITPOMBIIIJIEHHBIE 00pa31ibl XapaKTEPU30BAIMCh B COOTBETCTBUM CO CTAHAAPTHBIMU
METOIaMU, PEKOMEHIOBAaHHBIMU ISl UCCJICOBAHMSI CTOYHBIX BOJ. BBIIM MPUTOTOBIEHBI MOJICJIBHBIC PACTBOPHI Ha e~
HMOHM3UPOBAHHOM BoJie ¢ KoHIeHTpamueit Cu?t u Zn?* 5; 25; 50; 75; 100 mr/mM?3. DbdHeKTUBHOCTD yaaTeHUsT KaKI0Tro
MeTayia ObuTa mpoaHanu3upoBaHa dyepes 30; 60; 90; 120; 150 muH. Mcnonb3oBaiu ncuxpoduiIbHbIe, Me30(DWIbHbIE,
TepMOMUITbHBIE MUKPOOPTAaHU3MBI U 2 — 3; 3 —4;4 — 5; 5 — 6 1 6 — 7 MIr/nm> pacTBOPEHHOTO KMCJIOPOIa. DKCIIEPUMEHTBI
MPOBOIMIIM Ha CTOYHBIX BOAAX ralbBaHU4YeCKUX Mpou3BoacTB (Mcdaxan, MpaH) B onTUMaNbHBIX YeaoBUsIX. s aHa-
JIM3a TIOJIyYEHHBIX HOAHHBIX KCIOJIB30BaIu IMporpamMmHoe obecredyeHue SPSS Bepcum 16. YcraHOBIEHO, UYTO
onTUMAaJIbHBIE YeaoBus 1 yaageHus Cu?t u Zn?* cnenyromue: 100 u 4,4 Mr/am? pactBopeHHOro Kuciopona, 26 °C u
120 MuH.

Karwuegvie caoga: earveanuyeckue cmounbie 800bl, UOHOOOMEHHAst MEMOPAHA, MUKDPOOHAS ONPeCHUMENbHAsl KaMepa.
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