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Wnucturyt copoumu u mpobiaeM samoskonorun HAH Ykpaunsr, . Kues

COPBLINS DEHOJIbHbIX KUCNOT
HA NMOPOLLKOOBPA3HOM YIJIE, MOJIYYEHHOM
KOMIMJIEKCHOU NEPEPABOTKOU KODEMHOIO LLJIAMA

Tlonyuenbr 00pasubt akmueHbix yeneil ¢ 6bICOK0il YOeabHoll nosepxrocmoio no S, (864 u 1089 m’/e), yoeavioii nosepxuocmoio
mesonop S, (400 u 464 m*/e), a makce cymmapioim obsemom nop V, (0,68 u 0,87 cm’/e) nymem nposedenus mpaouyuornoeo
08YXCMaouiiHo20 npoyecca KapooHUu3auuL-aKmueupo8anus, a maKice KOMNAEKCHOU nepepadomKu KogheiHo2o waama, 3aKanoua-
rouetics 8 npedsapumenbHoOM SKCMPAsUPOBaAHUU OpeaHUYeckux coedutenuil pacmeopumenem. Ilokasaro, umo KomnieKcHas nepe-
padomka npueooum K NOAYHEHUI0 AKMUGHbIX Yenell ¢ YOeabHOU NOBEPXHOCHIBbIO, NPEGbIULAIOWEL] MAK08YI0 NpU MPAOULUOHHOI ne-
pepabomke na 27%. Bvickazano npednoaodicenue 0 603MONCHOCMU UCNOAb306AHUS MAK020 COPOUUOHHO20 MAMEPUANA 045 OHUCHI-
KU hapmayesmuueckux cmouHblx 600. Hccaedosana copoyuoHHas cnocoOHOCmb yeaell no OMHOWEHUI K 08YyM (DeHONbHbIM KUCAO-
mam (Caruyua080Il U cyabphocaruyuI080i) Kax papmayesmu4eckum MuKponpumecsim. Pagrosectvie KoHueHmpayuu caiuyua080i
u cyavghocaruyunoeoil Kucaom onpedenensl Ha cnekmpogomomempe UV-2450 (Shimadzu, SInonus) npu orunax 6oan coomeemc-
meenno N = 296 u 294 um. Iloxaszano, ymo Haubonsee ghghexmueHvle copOyUOHHbIE CBOLICMBA NPOABASEM Ye0ab, NOOBEPHYMblil
Komnaexcholl nepepabomie (18 me/e). Ipomescymounoe nonoxcerue 3anumaem yeonb mpaduyuontoi nepepadomru (13,3 me/e),
Camyro HU3KYI0 COPOUUOHHYIO aKmuerHocmb umeem adcopbenm Natural Brand (11,4 me/2), noayueHHblil U3 AUHOUCANONO3HO2O Cbl-
b5l U 83amblil 6 Kavecmee Imanona cpastenus. Taxas dce 3aKoHOMepHOCHb COOMO0aemcs U nPU adcopouul cyab@ocaruyua080u
Kucaomol. Ilpu smom noayuentoie seautitvl a0copoyuu Cyrb@ocanuyuiosoll KUCAombl HUdce, Yem 8eAUMUHbL A0COPOUUU CANULUNO0-
601l kucaomol. MooicHo ymeepacdams, 4mo eujecmaa, Xopoulo pacmeopumble 8 00e, Xyaice COpoUpyIomcst no MeXaHu3my gusuyec-
KOli adcopOuuu no CpasHeHuUIo ¢ 6eujecmeamu, 0epanuerHo pacmeopumMbiMu 6 8ode. JKcnepumeHmanbHble OaHHble 0biau 00pabo-
mawwl ¢ Ucnoab3oeanuem ypasHenuil Jlenemopa u Dpelinoauxa. Imo no3eoauno npeonosolcums, 4mo aocopouust (peHoNbHbIX KUc-
JI0M HA 8bICOKONOPUCMbIX COPOeHmax noduunsemcest mooeau Jlenemiopa, coeaacro Komopoi adcopoyusi npoucxooum Ha AKmueHbIX
UeHmpax, ede yCmaHagAue8aemcs OUHAMUHECKOe PAsHo8ecUe Medcdy npoueccamu aocopouuu u decopouyull.

Kawuesvie croea: akmusHblil yeons, KoQelnblil waam, KOMNAEKCHAs nepepabomia, Y0eavHas no8epxXHOCHb, (eHONb-
Hble KUCAOMDL.

BBEAEHME OpoOCTPaHCEHHbLIMU 3arpA3HAIOINIMMUAU KOMIIO-

HEHTaAMU. BbI6p0C 1 HAKOIIJIEHUE 3TUX XUMU-

B HacTtodmee BpEMA COCAMHCHUA OpraHM- YECKUX BCHICCTB B IPUPOAC — IIOTCHIMAJIbHAA
YECKOW TIPUPOABI SBISIOTCH HauboJiee pac- | yrposa JJig 310pOBbs UYEJIOBEKA U BOIHOM Cpe-
Obl B IEJIOM. 3aqaCTy10 OCHOBHBIMU UCTOYHU-
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COPBLIA ®EHOJIIbHUX KNUCJIOT HA ITOPOIUIKOITOAIEHOMY BYT LI, OJEPXKAHOMY
KOMIIJIEKCHOIO ITEPEPOBKOIO KABOBOI'O ILLINTAMY

OTprMaHO 3pa3Ku aKTUBHOIO BYTiJJIsI 3 BUCOKOIO TUTOMOM noBepxHeto 3a BET (864 u 1089 m?/T), TUTOMOIO
nosepxHelo Me3zonop S (400 i 464 M?/r), a Takox cymapHuM 06'emom 11op V(0,68 u 0,87cM?/T) i3 3acTOCyBaHHAM
TpaauIifHOrO IBOCTAAiTHOTO Mpollecy KapOoHi3alii-aKTUBYBaHH I, a TAKOX KOMTIJIEKCHOI ITepepoOKU KaBOBO-
ro IJaMy, IKUH BKJIIOYA€E TIPOBEICHH ST MOTIEPeTHBOT eKCTPaKIlii OpraHivHUX pedyoBUH po3unHHMKOM. [Toka3sa-
HO, 110 KOMTIJIEKCHA TMepepoOKa MPU3BOIUTD 10 OJepXKaHHSI aKTUBOBAHOT'O BYTiJIJIS 3 TUTOMOIO TIOBEPXHEIO, SKa
MEepPEeBUIIYE MUTOMY MOBEPXHIO, OfCPXKAHY NPU TpaaulliiiHiii mepepobii Ha 27%. 3po6jeHO NPUITYIIEHHS PO
MOXJIMBICTh BUKOPUCTAHHS TaKOTO COpOLiifHOro MaTepiaay A OYMCTKHU papMaleBTUYHMX CTiYyHUX Boa. Jlo-
CJIIIKeHO COPOLIiiHY 3AaTHICTh BYTiJIJISI IO BiAHOIIEHHIO 10 ABOX (P€HOJIbHUX KUCIOT (CadilliI0BOI Ta CYJIb(ho-
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caJlillMJIoBOI), SK (hapMalleBTUUHUX MiKpoAoMilloK. PiBHOBaXKHi KOHLIEHTpallil caJlililua0BOI Ta cyiabdocanilu-
JIOBOI KMCJIOT BU3Havau Ha crieKkTpodoromeTpi UV-2450 (Shimadzu, fInoHis1) mpu 7OBXMWHAX XBUJIb BiITTOBiHO
A =296 u 294 um. IokaszaHo, 1110 HalKpalili COpOLiiHI BIACTUBOCTI MPOSBJSIE BYTiJIIs, MiAdaHe KOMITJIEKCHI I
nepepodbiii (18 mr/r). [IpoMixkHe MOTOXKEHH ST 3aiiMa€e BYTiJlIsA, onepKaHe TpaaulliiiHow nepepookoto (13,3 mr/r),
HallHMX4Yy cOpOLifiHY aKTUBHICTh niposiBisie ByTiyuist Natural Brand (11,4 mMr/r), ogepaHe i3 JirHOLIETIOJI03HOI
CUPOBUHM i B3SITE SIK 3TAJIOH IMTOPiBHIHHSA. Taka XX 3aKOHOMIpHICTb CIIOCTEPIiraeThesd i Mpu aacopolii cyabdoca-
JinuaoBoi KucjaoTu. [1pu boMy ofepxaHi BEMYUHM ancopOllii cyabdocanilinioBoi KUCIOTH HUXKYi, HiX Be-
JIMYMHU aficopO1Iii caninnmioBoi KUCIOTH. MOXHa CTBEpIXYBaTH, 1110 peUOBMHU, 10Ope PO3UMHHI Y BOI, Tipiiie
CcopOyIOThCS IO MeXaHi3My (Pi3MuHOI aacopOILIil Yy IMMOPiBHIHHI 3 pe4oBUHAMMU, 0OMEXXEeHO PO3YMHHUMU y BOZI.
ExcnepuMeHTaIbHI JaHi OyJu 00po0JieH] 3 BAKOPUCTAHHSIM piBHSHB JleHrMmiopa Ta @peitHaixa, 110 J03BOJUIIO
MNPUNYCTUTHU, IO aACOpOIist PeHOIPHMX KUCIOT Ha BUCOKOMMOPUCTUX COpOEHTAX BiAIIOBigae Mmoaei JleHrmiopa,
CTOCOBHO S1KO1 a1cOpO11isl 3MiICHIOETHCS HAa aKTUBHUX LIEHTPaX, Ha SIKUX BCTAHOBJIIOETHCS AUHAMIYHA piBHOBara
MiX IIpoliecaMu aacopoOlii Ta necopoOirii.

Kawuoei caosea: akmuene 8yeinns, Kagosuil WAam, KOMHAEKCHA NepepoOKa, NUMOMAa NOGEePXHS, (DeHOAbHI Kuc-
Jaomu.
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SORPTION OF PHENOLIC ACIDS ON POWDER COAL OBTAINED BY
COMPLEX PROCESSING OF COFFEE SLUDGE

By carrying out the traditional two-stage carbonization-activation process, as well as complex processing of
coffee sludge, which consists in preliminary extraction of organic compounds with a solvent, activated carbon
samples with high specific surface area by BET (864 and 1089 m?/g), specific surface arca of mesopores Sme (400
and 464 m?/g), as well as the total pore volume V,(0.68 and 0.87 cm?/g) have been obtained. It is shown that com-
plex processing leads to the production of activated carbons with a specific surface area exceeding the specific
surface area by traditional processing by 27%. It has been suggested that such a sorption material may be used to
purify pharmaceutical effluents. The sorption ability of carbon with respect to two phenolic acids (salicylic and
sulfosalicylic), as pharmaceutical microimpurities, was investigated. Equilibrium concentrations of salicylic and
sulfosalicylic acids were determined on a UV-2450 spectrophotometer (Shimadzu, Japan) at wavelengths A = 296
and 294 nm, respectively. It has been shown that the best sorption properties are exhibited by carbon subjected to
complex processing (18 mg/g). Carbon of traditional processing (13.3 mg/g) occupies an intermediate position,
Natural Brand carbon (11.4 mg/g) obtained from lignocellulosic raw materials and taken as a reference standard
has the lowest sorption activity. The same pattern is observed during the adsorption of sulfosalicylic acid. More-
over, the obtained adsorption values of sulfosalicylic acid are lower than the adsorption values of salicylic acid. It
may be argued that substances that are readily soluble in water are sorbed worse by the mechanism of physical
adsorption than substances that are limitedly soluble in water. The experimental data were processed using the
Langmuir and Freindlich equations, which suggested that the adsorption of phenolic acids on highly porous sor-
bents obeys the Langmuir model, according to which adsorption occurs on active centers on which a dynamic
equilibrium between the processes of adsorption and desorption is established.

Keywords: activated carbon, coffee sludge, complex processing, specific surface, phenolic acids.
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