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COPEBIIIMHI BAACTUBOCTI
AITHOIIEAIOAO3HUX BIAXOIIB
IIEPEPOBKHU LIYKPOBOI TPOCTHHHU

Jocriooceno Xximiunuil ckiad ma copOyitni eracmusocmi 6i0x00ié nepepooKu
yykposoi mpocmunu. Bueueno cmpykmyphi enacmusocmi 6azacu ma cOLoMU YYKPOBOi
MPOCMUHU, AK-OM.: MOPGHOL02Is, RUMOMA NOBEPXHsL, 00 'em adcopOyitinux nop. /locriodiceno
COpOYILiHY 30amHICIb IIZHOYETIONO3HUX 8I0X00I68 W00 CUHMEMUYHO20 DAPEHUKA Memuiie-
H06020 CcuHbo20 ma tionie easxckux memanie (Fe’* ma Cu’*). Ioxazano, wo 3a egpexmug-
HICMIO BUTYYEHHSL 3 600OHUX PO3UUHIE MOKCUKAHMIB OP2AHIYHOI Ma HeOPeaHIYHOT NPUpoou
baeaca il conoma yyKpo8oi mpocmuHu He HOCMYRAIOMbCS 8I00OMUM AHALO2AM.

Kniouoei croea: mykpoBa TPOCTHHA, 6araca, CoOJIoMa, METHJICHOBUM CHHIN, HOHU
Ba)KKUX METaJIiB, €)eKTUBHICTh COPOILii.

Tanvuu B., Iacanvckuii b., Yuxyn H. Copoyuonnsie ceoiicmea nuznoyenio-
JI03HBIX OMX0008 NEPEPAdOmMKYU CAXAPHO20 MPOCMHUKA. Hcce008aHbl XUMUYeCKUll cocmas
U COpOYUOHHBIE CEOTICMBA OMX0008 NEPEPAOOMKU CAXAPHO20 MPOCMHUKA. H3yuenvl cmpyk-
mypHbie c8oUcmea 6a2accvl U COLOMbL CAXAPHO20 MPOCMHUKA, MAKUe KaK Mop@onozus,
VOenbHAsl NOBEPXHOCHb, 00bem adcopoyuonnvix nop. Mcciedosana copoyuonnas cnocoo-
HOCMb TUSHOYENIIONIO3HbIX OMX0008 N0 OMHOWEHUIO K CUHMEemU4ecKkomy Kpacumenio
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Memuneno6omy cunemy u uonam maxceavix memanios (Fe’'u Cu’®). Iloxasano, umo no
aghpexmusHocmu u3gneHeHUs U3 OOHbIX PACMBEOPO8 MOKCUKAHMOE OP2AHUYECKOU U He-
Op2aHuyeckol npupoovl bazacca U COJNOMA CAXAPHO20 MPOCMHUKA He YCMYNnarom
U3BECTNHBIM AHATI02AM.

Kiwuyegvie cnoga: caxapHbI TPOCTHHK, Oaracca, COJIOMa, METHJICHOBBIN CHHUM,
WOHBI TSDKEIBIX METAIUIOB, 3(PpPEKTHBHOCTH COPOITHHL.

IlocTtanoBka npodJemu. [1IBuakuii IpOMUCIOBHI PO3BUTOK CIIPHSIE
3a0pyIHEHHIO HABKOJIMIITHBOTO CEPEIOBUIIA TOKCUYHUMHU CIIOJTyKaMHU Heopra-
HIYHOI Ta OPraHivHOI MPUPOIH, SIKI HEraTMBHO BIUIMBAIOTH Ha ekocucTemy [1; 2].
B octranHe necaTUIITTS 0XOpOHA HABKOJMILIHBOTO CEPEOBUINA CTajla MPi1opH-
TETOM JIJIsl BUeHUX OaraThbox KpaiH. MeTOr0 OYHUIICHHS CTIYHUX BOJI € 3MCH-
HICHHS CKUAY 3a0pyIHIOBAIbHUX PEUOBUH Y HABKOJIUIITHE CEPEIOBHUIIIE.

AgncopOrrisi BBaXKA€ThCA OJHHUM 13 HAWOLIBII NMPUUHATHUX METOJIB
BUJIAJICHHS TOKCHUKAHTIB 3 BOJHUX CEPEIOBUIILI. Ii e(hEeKTUBHICTh 3aJICKUTh
BiJl IOPUCTOCTI COPOCHTY Ta HAIBHOCTI MOBEPXHEBUX (QYHKIIOHAIIBHUX TPYII
K e(peKTUBHUX LEHTPIB aicopOiii. OCHOBHOIO MPOOIEMOI0 3BUYAMHUX COP-
OCHTIB 13 PO3BMHEHOIO MOPUCTOIO CTPYKTYPOIO, HAIPUKIIAJ aKTUBOBAHOTO
BYTULJIS, € MOTIPIIEHHS IXHbOI €()eKTUBHOCTI Yepe3 HAsBHICTh Y BOJII TBEPIUX
YACTUHOK, SIKI MOXYTh MOTPAIUISITA B MOPU Ta 3HUXKYBATH aACOPOIiHY
3/1aTHICTb. [HIIMM 3HAYHUM HEJOJIKOM TaKUX COPOEHTIB € IXHS BapPTICTh.

AHaJIi3 OCTaHHIX J0c/iIKeHb i myOJaikanii. /{o TpagumiiftHux MeTo1iB
OUMIIIEHHS BOJIU JIJIsl BUAAJICHHS HOHIB BaXKKUX METATIB HAJICKATh (Pi3UKO-
XiMiuHI Ta enekTpoximiuHi. Koarynsiito Ta peareHTHE OCaPKEHHs Y CBOIX
npatsix gocmiamwiu M. M. Michel 3i ciBaBropamu [3], iioHo0OMiH — Y. Hu
1 T. H. Boyer [4], enextpomiz — D. G. Kim 31 criiBaBTopamu [5] Ta MeMOpaHHY
dbinpTpamiro — K. C. Khulbe i T. Matsuura [6]. Bognouac Bimomi cy4acHi
METOJM OYMILCHHS BOAM 3a (pepaTHOI TEXHOJIOTIEI MPEACTABICHO MIX-
HapoHOI KoMaH ot BueHux: J. D. Carr, I. V. Goncharova, D. A. Golovko,
C. W. McLaughlin Ta 1. [7]. He3Baxxarouu Ha €(h)eKTUBHICTh, 3a3HAYCH] Me-
TOJIM MAIOTh TAKOXK 1 HEJIOMKH, SIK-OT: BUCOKA BUTpaTa peareHTiB, yTBOPEHHS
HIKIJJTMBUX OCaiB, 3HAYHI €KCIUTyaTaI[liiH1 BUTPATH Ta EHEPTrOCIIOKUBAHHSI.

B octanHi poku 3pocia 3aiikaBiIeHICTh YYSHHX 10 OlocopOiii 3 3ac-
TOCYBAHHSIM >KMBO1 (MIKpOOpPraHi3MiB) Ta HEKUBOI (POCIMHHUX MaTepialiiB)
6iomacu [8; 9]. O6pobka BoaM 3a JAOMOMOTOI0 KUBOI 0i0Macu IMIMPOKO HE
3aCTOCOBYEThCS Yepe3 T, MO BUPOULYBAHH: M1KpoopraH13MlB — Joporui
nporiec. JlirHOLeMI0N03H1 MaTepialiv, SK-OT: JiepeBuHa W CUIBCHKOTrOCTIO-
JApChKi KYJIBTYPH, IO MICTAThH LETI0I03Y, TeMIeI0I03y, JITHIH Ta 1HIII
KOMITOHCHTH B HEBEJMKHUX KIJTbKOCTSX, BUSBJISIOTH COPOIIFHI BIAaCTUBOCTI
3aBJIIKM 0araTOKOMIIOHEHTHOMY CKJIaqy Ta HasBHOCTI PI3HUX aKTUBHHUX
(GYHKIIIOHAJIBHUX TPYII HA TXHIM MOBEPXHI.

[{ykpoBa Garaca (3anumiok credJia micisi BUIYYSHHsI COKY) Ta CoJioMa
(JIUCTS) IYKPOBOi TPOCTUHM — MOOIYHI TPOIYKTH, K1 MOXKYTb PO3TJISIIATHCS
SK TMIEPCIEKTUBHI cOpOeHTH i ountenHs Boau [10].

Mema pobomu — BU3HAYEHHS XIMIYHOTO CKJIaqy Oaracu Ta COJIOMH
I[yKpOBOi TPOCTUHH ¥ TOCIIIKEHHS IXHIX CTPYKTYPHO-COPOLIMHUX BIIACTH-
BOCTEH 110/10 CHHTETUYHOTO OapBHUKA Ta MOHIB BaKKUX METAIIB.
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Marepianu ta Metoam. Ik COpOECHT BUKOPUCTAHO TMOAPIOHEHI O
po3mipiB 0.5—1 MM Garacy Ta coJoMy IyKpOBOi TPOCTHHH, XIMIYHUHN CKIIaJ
SIKUX BU3HAYEHO 3a CTaHAAPTHUMU MeToaukamu [11].

CTpykTypy BUXIIHMX MaTepiaiiB JOCTIIKEHO 3 BUKOPHCTAHHSIM
iH(ppauepBoHoi cnekTpockonii neperBopeHHs dyp’e (ICIID). Cnextpu
peectpyBanu Ha criekTpodoTomerpi Perkin-Elmer Spectrum 100 FTIR y nia-
nazoni 600-4000 cm'. Mopdosiorito 3pa3kis BUBYECHO METOJOM CKaHyBaIbLHOI
€JIEKTPOHHOT MIKPOCKOIIIi 3 BUKOPUCTaHHAM Mikpockona FE-SEM S-4800
(Hitachi, Snownis). Iluromy miouly MOBEpXHI BU3HAYMIM aAcoOpOIi€ero/
necopOIriero a3ory 3a Temneparypu —272 °C 3 BUKOPUCTaHHSIM aHaji3aTropa
NOVA 2200 (Quantachrome, CIIIA), 06’eM copOLiiftHUX TTOp — aJCOPOIIi€r0
napiB OeH3eHy B ekcukaropi [12].

CopO11it0 CHHTETUYHOTO OPTraHIYHOTO OAPBHUKA METHIICHOBOTO CHHBOTO
BCTaHOBJICHO 3a KIMHATHOI TEMIEpaTypd 3 BHUKOPUCTAHHSAM MOJAEIHHHUX
po34uHiB KoHeHTpanii 30-900 mr/am?®. Hasaxka copbenty — 0.20 , 06’ eM
pozuuny — 50 cm®. Buxigny i piBHOBaKHY KOHLEHTpALlii METHIEHOBOTO
CHMHBOTO BHU3HAYEHO Ha crekTpodoromerpi Specord M-40 (Carl Zeiss,
Himeuunna) npu 1oBxuH1 XBHII 664 HM.

CopOuiiiny 3aaTHicTb m00 Honis Fe’ ta Cu?" BuB4anu B cTaTMaHmuX
YMOBaXx 3 BUKOPUCTAaHHAM MojenbHuX po3uuHiB coneir NHsFe(SO4)2-12H20
i CuSO4-5H>0. Konnenrpanii kationis Fe** ta Cu?* cranosumu 10-50 ta 50—
250 mr/pv® BignoigHo, HaBaxka copoenty — 0.5 T, 06’ em pozuuny — 50 cm?,
TpuBanicts copouii — 30 xB. Konuenrpauii cop6uii onis Fe*" Bctanosneno
cnekrpodoromerpudauM  MetogoM (A =510wum), a #onmis Cu®
nonomerpuunum [ 13].

PesyabTatn gochaimzkeHHs. Pe3ynbratm BHU3HAUEHHS XIMIYHOTO
CKJaxy Oaracu Ta COJOMH IIyKpPOBOi TPOCTHHHU MPEJCTaBICHO Y BHIJISL
niarpam Ha puc. 1.

I'eminemnronosu, 33.8 I'eminemronosu, 30.6

Jlirnin, 19.6

Iemrono3za, 42.1 Jlirmin, 21.4

Iemrono3za, 37.2

ExcTpakTuBHi MinepanbHi ExcrpakTuBHi MinepaiibHi
pedoBunH, 0.8 pedoBuHH, 2.3 pedoBuHH, 4.3 pedoBuHH, 7.8

a o
Puc. 1. Ximiunuit ckiaz (%) BiIXOAIB epepoOKU IIyKPOBOT TPOCTHUHH:
a — 6araca; 6 — cojloMa
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3 omagy Ha HaBeACHI pe3ylbTaTH MOXKHA CTBEpIKYBaTH, IO
OCHOBHUMH CKJIQJIOBUMHU XIMIYHOTO CKJIaJy BIAXOJIB NEPEepOOKU ITyKpOBOi
TPOCTHHH € CTPYKTYPHI KOMIIOHEHTH, a came: XOJIOLEIroi03a (1erona03a
1 reminenrono3u) ta Jirain. OOuaBa MaTepiany MiCTATh PUOTU3HO OTHAKOBY
KUTBKICTb TIOJTICaxapuay Ta apOMaTHYHOI CKJ1a/10BOi. [IpoTe BMICT MiHEpaTbHUX
Ta EKCTPAKLIHHUX PEYOBUH € JIEIO0 OUIBLIMM Y COJIOMI IIyKPOBOI TPOCTHUHH.

Cnexrpu ICI1® 6iomacu
LYKPOBOI TPOCTHUHH, NPEI-
CTaBJIEHI Ha puc. 2, CBIIYaTh
TaKOXX IPO TMPHUCYTHICTH SIK

JITHIHY, TaK 1 MOJIiCaXapu/IiB
M_,_WJWN y IOCTIKEeHUX 3pa3kax. Hass-
HICTh JIITHIHY HIATBEPAXKYE
XapaKTepHa CMyTa MOTJIMHAH-
6 ag npu 1510-1513 e, mo
BiJIMOBIMAE nedopmariitHum
KOJIMBAHHSM  apOMaTHYHUX
KiJIelb, 1 CMyra BaJCHTHHUX
xoauBaHb 1ipu 900700 cm !,
ITiku ipu 2924 ta 2851 cm!
MOYKHA BIIHECTH JI0 KOJIMBAaHb
CH rpyn —CH»>— ta —CH3 sik NirHiHY, TakK 1 mojicaxapu/iiB, a CMyTH B Jiama3oHi
1463-1430 cm ! — 1o acumerpuunux koausanb CH rpyn y —~CH>— ta —CH3.
ITix mpu 1034 cm! xapakrepusye komuBanns C-O i C-C a6o C-OH noui-
caxapumiB. Takox igeHTH(IKOBaHI BAJICHTHI KOJWBAHHS BOJHEBHX 3B’ SI3KIB
crupToBoro ta ¢penoasnoro tumis (3000-3700 cm ) [14-16].

MixkpodoTorpadii noBepxHi 6iomMacu IIyKpoBOi TPOCTHHM Ha puc. 3,
MOKa3yI0Th, 10 00MBA MaTepialid MalOTh CKIaHy Mopdoorito. [loBepxHs
MarepiajiB € HEOAHOPITHOK W MICTUTh MaKpO- Ta MIKPOIIOPH.

4000 3500 3000 2500 2000 1500 1000 500
XBHIBOBE YHCIIO, M1

Puc. 2. ICII®D-cniekTpH BiAXO/IIB TEPEPOOKU
LlyKPOBOI TPOCTHHU:
a — Oaraca; 6 — coioMa

Puc. 3. MikpodoTorpadii moBepxHi BiIX01iB MepepOOKH IIyKPOBOi TPOCTHHH:
a — 6araca; 6 — cojloMa

Mertonu ancopOritii/mecopOitii a30Ty Ta copOiii napiB O€H3eHY BUKO-
PUCTaHI sl TOCIIPKEHHS IOPUCTOT CTPYKTYpH Oaracu Ta COJIOMH I[yKpOBOi
TPOCTUHU. 3HAYECHHSI TUTOMOI TIOBEPXHi Ta 00’ €My TIOp MpeCTaBIeHI B mao. 1.

g1dVvdOol ILOOME KEHHVYIOIHIIIO
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Tabauys 1
XapakTepucTUKa NOBEPXHi Ta IILILHOCTI BIIX0/1iB NepepodKu yKPOBOI TPOCTUHU
[Tapametp baraca Comnoma
ITuToMa MOBEPXHSI, M*/T 1.35 1.93
06’eM afcopOLiHHUX TTOp, MM/T 80 50
06’eM MiKporop, MM’/ 0.43 0.64

[Tonpu MeHn1y mUTOMY MOBEpXHIO Oaraca IyKpOBOi TPOCTHHHU Mae
OubIIMi 00’ eM ancopOrtiitHux mop. Lle Moske OyTu OB S13aHO 3 THM, 1110 B HEl
OUTBIIMIA BMICT MOJIiCaxapyIHOI CKJIaI0BO1, 3aBIIKA YOMY BiJIOYBa€ThCS HA0y-
XaHHS MaTepiany B CepeOBHUIII MapiB OCH3EHY 3 101aTKOBOIO iX COPOIIi€LO.

CopO11if0 METUJIEHOBOT'O CHHBOTO Ha POCIMHHHUX MaTtepiajax JIoc-
JHKEHO SK 3aliekHIcTh Bin pH, KoHueHTparli OapBHHUKAa Ta TEpMIHY

KOHTAaKTY (puc. 4).
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Puc. 4. EQexTHBHICTS BIITy4YE€HHS METHICHOBOTO CHHBOTO BiJl pH BomHOTO
pPO34MHY (a) Ta cCOpOLIIHOT EMHOCTI BiJ] pIBHOBaXXHOI KOHIIEHTpalli 6apBHUKa (6)
1 TpUBaOCTI copOIIii (8)
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3naueHHs pH po3uMHy — 0/IMH 13 HAaWBAXKIMBIIIMX MMapaMETPIB, TKUM
BILTUBa€ Ha mporiec ancopOirii. [Tokazano, mo HU3bKMiA piBeHs pH mpusBo-
JUTH JT0 3HKEHHSI €(PEeKTUBHOCTI cOpOIIii CHHTETUYHOTO OapBHHUKA. Makcu-
MaibHa copOiisi nocsiraetbes npu pH 6—7 (nuB. puc. 4, a). IlinBuimeHHs
piBHsa pH po3unHy GapBHHKA CHpUs€ BHIAJICHHIO METUICHOBOI'O CHHBOTO.
e B1iaOyBaeTHCs 3aBASIKHA TOMY, 1110 TIOBEPXHS POCIMHHUX MaTepiajiB HaOyBa€e
HETaTUBHOTO 3apsAny i3 miaBuineHHsSM pH uepe3 nmemporonyBaHHS (yHK-
IOHAJIBHUX TPYII, SIKI MAIOTh CIIOPiIHEHICTH 10 KaTIOHHUX OapBHUKIB.

PesynbraTi JOCIIKEHHS BIUTMBY KOHIICHTpAIlii OapBHUKA HAa COPOLIiii-
HY 3/1aTHICTh JIICHOLEIONIO3HUX MaTepiajiB BKa3ylOTh Ha Te, 0 COpOIIiiiHa
€MHICTh Oaracy Ta COJIOMHU 32 METUJICHOBHM CHUHIM CTaHOBHUTH 27.7 Ta 30.0 mMr/r
BIZIMOBIAHO (I¥B. puc. 4, 6). binbia copOIliitHa EMHICTh BiJIIIOBIZA€ MaTepiany
3 OUIBIIIOIO0 TUTOMOIO TIOBEPXHEIO.

[Tpotsrom nepmux 20 XB MBUIKICTh TOTIMHAHHS OapBHUKA HA JOC-
JPKEHUX MaTepiajax € MaKCUMalabHOW (TuB. puc. 4, ). Ilomanbiie 3MeH-
IICHHS KOHIIEHTPAIil METUJIEHOBOTO CHHBOTO BiI0yBAETHCS O1IBIII TOBUIBHO
JI0 TOCSITHEHHSI PIBHOBAYKHOTO 3HAUEHHS, SIKE JocsaraeThest mpoTsiroM 300 xB
BiJl TOYATKy COpOIIii.

3arajaoM, MOKHa 3pOOUTH BHUCHOBOK, IO JITHOIEIOIO3HI BIAXOAH
BiJ] TIEpepOOKH I[yKpOBOi TPOCTUHH HE MOCTYMAIOTHCS 32 COPOLIIHOIO 3/1aT-
HICTIO I[0JI0 METUJIEHOBOTO CHUHBOTO 1HIIIMM arpolpOMHCIOBUM BTOPUHHUM
BIJIXOJaM: HIKapajyIli HaCiHHA COHAWHUKY (35.4 mr/r) [17] Ta kykypyn3s-
HuM KayaHam (18.3 mr/r) [18].

PesynbraTit BU3HaYeHHs COPOIIHOT 3/1aTHOCTI IOCIIKYBaHUX MaTepia-
niB mwozo honis Fe** ta Cu?* maBeneno na puc. 5.
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Puc. 5. CopOriiiiHa €MHICTB JIITHOLIETIOJIO3HHUX BIXOIB 111010 HOHIB Fe’* (a)
ta Cu®* (6) Big iX piBHOBAXKHOI KOHIIEHTpAIIii
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MakcumanbsHa copOuiiina emHicTh mono Hounis Fe*" ta Cu?’ Bimnosigae
COJIOMI ITyKPOBOi TPOCTUHH 1 CTAHOBUTH 9 1 14 MI/T BiAMOBIIHO (puc. 5, a, 3, 6).
JlocmimKkyBaHUA MaTepial AEHI0 MOCTYNAEThCs 3a COPOLIHHOI0 3JaTHICTIO
mono #onis Fe** ra Cu?* mxkapanynam kicrouok abpuxoca (44 i 54 mr/r
BiamoBigHO) [19] Ta mkapamymam Bosockkoro ropixa (34 1 49 mr/r Bin-
noBigHO) [20].

OpneprkaHi pe3yiabTaTd MOKYTh OyTH BUKOPUCTAHI Y TIO€AHAHHI 3 Tpa-
TUIIHHUMA METOJaMH JUIsl pO3POOKH €(PeKTUBHIX KOMIUIEKCHUX CXEM OYH-
IICHHS CTIYHUX BOJ, IO MICTSTh Y CBOEMY CKJIa/ll OpraHiuHi OapBHUKHU.

BucnoBku. CopOuiiiHi BIacCTUBOCTI BIIXOMAIB MEPEPOOKU ITyKpPOBOI
TPOCTHHM — 0aracu Ta COJIOMH IIOJ0 METUICHOBOTO CHHBOTO 3aJIeXKAaTh Bij
OUTOMOI TIOBEPXHI MartepianiB, TOOTO BiJl TOCTYHNHOCTI aKTUBHUX IEHTPIB
copb6uii. O6uaBa MaTepiaivi MatOTh XOPOIITY COpOIiHY 34aTHICTh A0 KaTiOH-
Horo OapBHUKa rpu pH 6 1 BuIlle Ta HE MOCTYNAIOTHCS 1HIIUM arpOIPOMHCIIO-
BUM BTOPMHHHUM BiJX0/1aM — IIKAPAITyIl HACIHHSA COHSIIHUKY U KyKypya3s-
HUM KadaHaM.

Haii6inpia copOiiiiHa 31aTHICTh 11010 METHIICHOBOTO CHHBOTO 1 HOHIB
Fe** ta Cu?* Bigmosizae conomi 1ryKpoBoi TPOCTUHM.

Pesynbratu mocmimpkeHHs! CBIYATh MPO BEITUKUI MOTEHITIAT BUKOPHC-
TaHHS 000X THITIB B1IXOIB MEPEPOOKH IyKPOBOI TPOCTHHHU SIK 610COPOEHTIB
JUTSI OYMINICHHS CTIYHUX BOJI BiJ] OPraHiuHUX OapBHUKIB.
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Halysh V., Pasalskiy B., Chykun N. Sorption properties of lignocellulosic waste
from sugarcane processing.

Background. Adsorption is considered to be one of the most acceptable methods
of removing toxicants from aquatic environments. In recent years, the interest of scientists
in biosorption with the use of living (microorganisms) and non-living (plant materials)
biomass has increased. Such lignocellulosic materials, as wood and crops consisting of
cellulose, hemicellulose, lignin and other components in small quantities, exhibit sorption
properties due to their multicomponent composition and the presence of various active
functional groups on their surface.

Sugarcane (stem residue obtained after juice extraction) and straw (leaves) are
by-products that can be considered as a promising sorbent for water purification.
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The aim is to determine the chemical composition of sugarcane bagasse and straw
and to study their structural-sorption properties for synthetic dye and heavy metal ions.

Materials and methods. The bagasse and straw of sugarcane, grinded to the size
of 0.5—-1 mm, were used as sorbent.

The structure of the starting materials was investigated using Fourier transform
infrared spectroscopy (FTIS), the morphology of the samples — by scanning electron
microscopy, the specific surface area — by nitrogen adsorption/desorption at —272 °C using
a NOVA 2200 analyzer, the amount of sorption pores — by the adsorption of benzene vapor
in the desiccator.

The sorption of synthetic organic dye methylene blue and Fe** and Cu®" ions was
studied using relevant model solutions under certain conditions. The starting and
equilibrium concentrations of methylene blue and Fe**were determined by spectro-
photometric method at a wavelength of 664 nm and 510 nm respectively, and Cu*" ions —
by iodometric method.

Results. The results of investigation of the chemical composition of sugarcane
bagasse and straw indicate that the main components are structural components, namely
holocellulose (cellulose and hemicelluloses) and lignin. Both materials contain approximately
the same amount of polysaccharides and aromatic components. However, the content of
mineral and extractive substances is slightly higher in the straw.

Microphotographs show a complex morphology of the surface of both materials,
which contains macro- and micro pores. Despite the smaller specific surface area, sugarcane
bagasse has a larger volume of adsorption pores, which is associated with a higher content
of polysaccharide component, which is able to swell in an organic solvent environment.

The maximum sorption of methylene blue is achieved at pH 6—7. The sorption
capacity of bass and straw on methylene blue is 27.7 and 30.0 mg/g, respectively. The larger
sorption capacity corresponds to the material with a larger specific surface area. The absorption
rate of the dye on the studied materials is maximum during the first 20 min. The subsequent
decrease in the concentration of methylene blue occurs more slowly until the equilibrium
value is reached, which is reached within 300 min from the beginning of sorption.

The maximum sorption capacity for Fe** and Cu*" ions corresponds to the straw and
is 9 and 14 mg/g, respectively, and is slightly inferior to other plant waste representatives.

Conclusion. The sorption properties of sugar cane processing wastes — sugarcane
bagasse and straw in relation to methylene blue depend on the specific surface of the
materials, i. e. on the availability of active sorption centers. Both materials have good
sorption capacity for cationic dye at pH 6 and above and are not inferior to other agricultural
secondary wastes — sunflower seeds and corn cobs.

The highest sorption capacity for methylene blue and Fe** and Cu®' ions
corresponds to sugar cane straw.

The results indicate a great potential for both types of sugar cane processing waste
as bio sorbents for the treatment of wastewater from organic dyes.

Keywords: sugarcane, bagasse, straw, methylene blue, heavy metal ions, sorption
efficiency.
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