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OIHUM U3 IePCIIEKTUBHBIX BApUAHTOB MepepaboTKH TNCTBEHHON ITPEBECHHBI HEBBICOKO-
ro Ka4ecTBa CYUTACTCS €€ MUPOJN3 Ha YCTAaHOBKAX HHU3KOW IKOIOTHYECKOW OMACHOCTH,
PacToNIOKEHHBIX PSIIOM C MCTOYHMKOM ChIpbsl. B janbHeiieM Bo3MoXkHa nepepaboTka
JIPEBECHOT'0 YIUIsl HA aKTUBHBIC YIVIM pa3iMyHOro HazHaueHus. L{enb uccienoBanus — one-
HUTH IPUTOJHOCTH AKTUBHOTO YIJISI, TOJIy4€HHOTO U3 TOHKOMEPHOH Oepe3oBoil 1peBecH-
HBI, JUTSI JOOYHCTKH MATHEBOM BOMBI, a TAK)KE ITOKAa3aTh BO3MOXXHOCTE €T0 PeTreHepaIliy.
B xauecTBe QUIBTPYIONIETO MaTeprala B KOJIOHKAX HMCITOIB30BAJICT MIPOMBIIIICHHBIA aK-
THBHBIN yTosIb Mapku BAY-A u yrons npeBecHbIN aKTUBHBIN APOOJICHBIH, TOTyYeHHBIH ITy-
TeM MapoBOM aKTUBAIIMHU YL U3 TOHKOMEPHOI 6epe30BOi JpEeBECHHBI BO Bpalaronieics
nedu ¢ z-o0pa3Hoil BcTaBkoW. Bosy B KOJIOHKHM C aKTUBHBIM yTJIEM ITOJABAJIM TaK, YTOOBI
o0ecrevynTh MpoI0JDKUTEILHOCTh KOHTAKTa BOABI C yIiieM B TedueHue 8, 4 u 2 muH. Yepes
3 MecsIa HeMpepEIBHON pabOTHl BCE YrONbHBIE (DUIBTPHI C MPOJOKATEIFHOCTHIO KOH-
TakTa 8 MUH COXPaHAIN COPOITMOHHYIO aKTHBHOCTH, @ QUIIBTPHI C MTPOJOIKUTEITHHOCTHIO
KOHTaKTa 4 MuH ObLTH OTpaboTaHbl Ha 80 %. Jlajee UCIBITaHUS IO TOOYUCTKE BOBI ITPO-
BOAUJIMCH HAa PETCHCPUPOBAHHBIX YTIIAX. yCTaHOBJ'IeHO, YTO JOOYUCTKA C MPUMEHCHUEM
0epe30BOTr0 aKTUBHOTO YIVIS CHHYKACT MEPMaHTaHATHYIO OKUCIISIEMOCTh BOJBI IPUMEPHO
Ha | mMr O,/am?. Hanbonee npuemiieMoil siBisieTCst MPOAOIKUTENIEHOCTh KOHTAKTa YToJb-
HOH 3arpy3Kd ¢ BOAOW, paBHast 4 MHH, YTOJb TIOCIIE€ pEreHEepaIly MPUTOJCH K ITOBTOP-
HOMY HCIOJIb30BaHMI0. [loKka3zaHo, YTO yroib, MOTYyUYCHHBIN U3 TOHKOMEPHOI Oepe30oBoit
JIPEBECHHBI ITPU MTOMOIH aKTHBAIIMHU B TIEUU C z-00pa3HOW BCTAaBKOHM, CHMIKAET OKHUCISA-
€MOCTbh BOJABI TaK k€, KaK M NMPOMBIIUICHHBIN yroias Mapku BAY-A. IIpu 3ToM HCHONB-
30BaHHE OoJiee JIEHIeBOTO CHIPbsi (TOHKOMEPHON Oepe30BOil APEBECHHBI) U MPOBEJCHHE
AKTHUBAIMU YISl C HU3KUM Y/AEIBHBIM PacXoa0M BOJSHOIO Iapa (3a CueT OpraHu3aliu
MyTBCAPYIONIETO MABICHHUS) YMCHBIIACT 3aTPaThl HA M3TOTOBIICHUE (DUIBTPYIONIETO Ma-
Tepuaja U JOOUYHCTKY MUTHEBOH BOJBI.
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Beeoenue

B nocnennue rogpl yeuiaMics HHTEPEC K MPOLECCY MUPOIIN3a pa3IuYHbIX Ma-
TEpPUAJIOB PACTUTEIHHOTO MPOMCXOKICHUS MEJIKUX pa3MepoB (HampuMep, B BHIE
mensl Wik cTpykkn) [15, 17]. Onn vamie Bcero WMEIOT HEBBICOKHE MOTPEOHUTEIh-
CKH€ CBOMCTBA, HO MOTYT CIYKHTb CHIPhEBOI 0a30if JJIs MOTy9IeHUS TaK Ha3bIBAEMO-
ro Ououapa — 1o cytu ApeBecHoro yris [14, 16, 20].
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OnHUM M3 MEPCIEKTUBHBIX BAPUAHTOB MEPEPAOOTKH JIMCTBEHHON APEBECHHBI
HEBBICOKOTO KauecTBa CUMTAETCS €€ MUPOJIN3 HA YCTAHOBKAX C HU3KOM dKoJOruye-
CKOH OIacHOCTHIO [5, 6], pacroloKeHHBIX PAJIOM C UCTOYHHKOM ChIpbs. Ilpu me-
pepaboTke Oepe30BOi IpeBECHHBI MOMyYaeTcsl yroib CTaHaapTHOro kKadectsa [10],
KOTOPBIN MOCJ€ aKTHBALMK BOJASHBIM MapoM MMEET XOpPOIIO Pa3BUTYIO MOPUCTYIO
MOBepXHOCTh [4, 13] m mpurogeH Ajs NPOU3BOACTBA YIVIEPOJHBIX HAHOIOPUCTBIX
copOeHToB. VX MpON3BOACTBO HapacTaeT TEeMIaMHM, MPEBHIIIAIONIIMH CPETHEMHUPO-
Bole [18, 21].

Becbma nepcnekTHBHBIM SIBISIETCS NMPUMEHEHHE HAHOMOPHUCTBIX YIIIEPO/I-
HBIX MaTepHaloB B KadyecTBE (DUIBTPOB JUIsl JOOYMCTKHU MUTHEBOW BOJABI Ha aj-
COpOLMOHHBIX yCTaHOBKax pasHoi momuoctu [1, 3, 11, 12, 19]. HU3yuena 3¢-
(eKTUBHOCTH aACOPOIMOHHON JJOOYHCTKH MUTHEBOH BOABI OT XJIOPCOAEPIKALINX
coequHeHut [9].

Heo0xomuMo OTMETHTH, YTO AJsl TOOUYUCTKH MUTHEBOM BOIBI MOYKHO MpH-
MEHSITh KaK MOAM(UIUPOBAHHBIN ApeBecHbIN yroib [11], Tak ¥ MOPOIIKOBBIC WM
IpaHyJIUpOBaHHbBIC YIJIN PA3IMYHBIX MapOK [2], OAHAKO BBIOOP TEXHOIOTUU OUYUCTKH
3aBUCHUT OT CBOWCTB UCXOJIHOM BOABI [§].

Lens wuccnenoBaHus — OLEHUTh MPUIOAHOCTh AaKTHBHOTO ymisg (AY),
MOJTYYEHHOTO M3 TOHKOMEPHOM Oepe30BOi ApEeBECHHBI, I JOOYNUCTKH MUTHEBOU
BOJIBI, A TAK)Ke MIOKa3aTh BO3MOXKHOCTh €T0 PETreHeparii.

Obwexmbl u Memoobl UCCAE008AHUSL

HcnpiTanus [OOYMCTKY MUTHEBOW BOJIBI IPOBOMIIN B TEUCHHUE 8§ MECAIEB Ha
¢unsTpoBanbHON cTaninu T. ExarepuaOypra. B xauectBe hnibTpyromiero Mmarepu-
aja UCHoab30Baiu AY, NOJyYEHHBII yTeM MapOBOM AKTUBALUU YIJIS U3 TOHKOMEpP-
HOI Oepe30BOl IPEBECHHBI BO BpaIlaroIieiics meun ¢ z-o0pa3Hoit BcraBkoi [7]. Tlo
Mepe BpallleHHs, BCTaBKa 3aHIMAaeT TO TOPHU30HTAIBHOE, TO BEPTHKAIBHOE ITOJIOXKE-
aue (puc. 1).

B ropuzonTanbHOM MOJOXKEHHH (pHC. 1, @) BHYTpPH BCTaBKH HAONIOMAETCS
MUHUMAIJIEHOE COTPOTHBIICHNE TMPOXOXKICHHIO TAPOTa30BO CMECH, B BEPTUKAIBHOM
roJiokeHuu (puc. 1, 6) Marepual mepeKpsIBacT CBOOOAHOE CEUCHIE BCTABKH, CO3/Ia-
Basi THPO3ATBOP, MTOITOMY 00pa3yIONIHecs ra3bl aKTUBAIIUHN CO3/IAI0T TIOBBIIIIEHHOE
(mo 7 teIC. I1a) naBnenwue.

[lynecupytomiee naBienre 00eCcTeUnBaETCS BHICOKON CTETEHBIO 3aI0JIHE-
Hust BcTaBku (30...50 %) u coOnroieHneM OTHOMICHUS JUIMHBI KaXKJ0TO DJIEMEHTAa
3Ura K ero aumamerpy B mpexpenax 1,5-6,5 [7]. B skcnepumenTax (yrom Mexmay
3uramu — 90°; yros ecTeCTBEHHOTO CKOoca Marepuajia — 15°) 3To oTHOIIeHHE CO-
CTaBIIsIIo 2,6.

[IpuMeHeHne myNbCUPYIOIIETO ABICHUS U BRICOKHIA KO3 (HUIIMEHT 3aroHe-
HUSl BCTaBKU TIO3BOJISIFOT PE3KO CHU3UTh PACXOJ] Mapa Ha aKTHBAIIUIO YTIIS.

WcxomaHast Boia U3-101 TecuaHoro (UiIbTpa yepe3 0ak MOCTOSHHOTO YPOBHS
TTo/1aBajiack Ha 3 mapsl KOJIOHOK o0beMoM 400 mut kaxxaas. B mape ogHy KOJOHKY 3a-
Tpy>KaJH OTBITHBIM YIJIEM, IPYTYIO — IPOMBITIIEHHBIM yiieM BAY-A B TakoMm KoIu-
YECTBE, YTOOBI 00SCIICUUTh MPOJOKUTEIILHOCTh KOHTAKTA BOJIBI C YIJIEM B TCUCHUE
8, 4 1 2 MUH COOTBETCTBEHHO.
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AY u3 ToHKOMEpHOW Oepe30BOil ApeBecHHBl UMeN 30JbHOCTH 4,2 %, cyM-
MapHbIi 00beM 1mop — 3,1 cM3/T, aKTUBHOCTH 10 Homy — 63 %; yroms Mapku BAY-A
MEPMCKOTO TIPOU3BOJICTBA — COOTBETCTBEHHO 5,1 %; 2,8 cM3/T u 62 %.

[Mocne oTpaGOTKH GUILTPOB YIIIM HANPABISLIA HA pEreHEepalnio ¢ MpruMeHe-
HUEM BOJSHOTO Mapa npu remneparype 850 °C Bo Bpallarolencs: yCTaHOBKE, UMEIO-
nieit z-00pa3Hyto BcTaBKy. CooTHOIIEHHE Map — oTpadoTanubii AY coctasisiio 0,5.
[TponomxuTenbHOCTD Mpolecca perenepanuu — 0,5 4.

[Ipu mpoBeneHUH UCHBITAHWK IEPMaHTaHATHYIO OKHCISIEMOCTb BOIBI 10 H
nocie Kaxaoro GuisTpa ¢ yniem onpenensuin mo Metonuke [OCT P 55684-2013.
OuUIBTPYIOIWNI MaTepuan CYUTaIl OTPAOOTAHHBIM, €CIIM OKHUCIAEMOCTh BOJIBI I10-
cie ¢puibrpa npessimaia 80 % ot ucxomHoi. OTpabOTaHHBIN yroib pereHepHPOBa-
JIM OCTPBIM IIAPOM U HCTIOIb30BaIM HOBTOPHO.

JlpeBecHsl yromns TennoHocuTENb

Ta3sb1 akTUBaI)

Bonsnoii map

OTxoasmuii TEMJIOHOCHUTENh AKTHBHEIH yrons

I'assr

JIpeBecHBI yroib aKTUBALUU

1 TemnoHOCHTENH

[

BonsHoit map

OTtxonsamuii AKTHBHBIH yrois
TEIUIOHOCHUTENb

o

Puc. 1. T'opusoHTanbHoe (a) M BepTHKAIBHOE (6) MOJI0KEHUE Z-00pa3HOi
BeTaBku: [ — hopcyHKa [Uis oa4u napa; 2 — 3ur3aroo0pasHasi BCTaBKa,
3 — 6apaban
Fig. 1. The horizontal (a) and vertical (6) position of the z-shaped insert:
1 — steam nozzle; 2 — z-shaped insert; 3 — drum

Pesynomamul uccnedosanus u ux oocysxicoenue

W3meHeHne OKHUCISIEMOCTH BOABI MOCTE AOOUYUCTKH AY MpU pa3HOU Mpo-
JIOJKUTEIIbHOCTH KOHTAKTa MOKa3aHO Ha PUC. 2, @. YCTAHOBJICHO, YTO MPU 2-MHU-
HYTHOM KOHTAaKT€ YIJIs C BOAOW depe3 4 Mecsiiia 3TOT Yrojib TEePsil COPOIMOHHYIO
AKTHUBHOCTb.
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Fig. 2. Water oxidability after treatment with activated carbon before (a) and after (6)
regeneration

Uepes 3 mecsma HenpepbIBHONW pabOThI BCE YTONbHBIE (PHIIBTPHI C MIPOAOIIKH-
TEJIbHOCTHIO KOHTAKTa 8§ MUH €I11€ COXPAHSIN COPOLIMOHHYIO aKTUBHOCTb, & (PUIIBTPBI
C MPOJIOJIKUTEIHLHOCTHIO KOHTaKTa 4 MUH ObLTH oTpabotankl Ha 80 %. Cienyer oT-
METHUTh, 4TO 3(P(PEKTUBHOCTh OYUCTKH BOJBI KAK MPOMBIIICHHBIM, TaK M ONBITHBIM
AY Oblila MpaKTHYECKH OUHAKOBOW. Pa3nmune B OKUCIIEMOCTH BOJIBI HA BBIXOJIE U3
(buIBTpa ¢ MPOMBIIITICHHBIM 1 OBITHBIM AY He mpeBbimano 10 %.

ITocne perenepamuu AY umen akTUBHOCTH MO Homy B mpenenax 80...83 %,
T. €. BBIIIIE, 4eM y ucxonHoro AY. [IpennokeHHbIi pexXrM pereHepainy 0Kazaics 3¢-
(heKTUBHBIM 3a CUET KOPOTKOH MPOIOIKUTEIHFHOCTH TPOIIecca U HU3KOTO YASITEHOTO
pacxoza mapa Ha akKTHBAIIHIO.

Janee ucnplTaHUs MO JOOYMCTKE BOABI MPOBOAMIN HA PETCHEPUPOBAHHBIX
yrsix (puc. 2, 0).

VYcraHoBiieHO, 4TO AY IpH NOBTOPHOM HMCIOJIB30BAaHUU IMOCIE pEereHepanun
TTO3BOJISIET CHU3UTH OKUCIISIEMOCTh BOABI Ha 1-2 e, OqHako 2-MHUHYTHOM TTPOIOIIKH-
TEJTHLHOCTH KOHTAKTa SIBHO HEJIOCTATOYHO, a TIPU §-MHUHYTOM KOHTAKTE BOJIBI C yTIIEM
HaOJIONIAIOTCS MOBBIMIEHHBIN YJICNBHBIN pacxol GUIBTPYIOIIEro MaTepuaia u pocT
3arpaT Ha 100YUCTKY. ONTUMAaIbHBIE PE3YNbTAThl OIYUYEHBI IPU IPOAOIKUTEIBHO-
CTH KOHTAKTa YIS C BOJAOW, paBHOU 4 MUH.

[IpoBenennsIil pacdyer pacxona yris A 4-MUHYTHOH MPOAOIKUTEIEHOCTH
KOHTakTa AY ¢ BOJIOH Mmokazaji, 4To 1 Kr ymisl 0CTaTo4Ho it o0padorku 103 m?
BOJIBL.

Boioowr

1. JloouncTka BOJBI C MPUMCHCHHEM AKTUBHOTO VIV W3 TOHKOMEPHOM
0epe30Boii APEeBECHHBI CHUXKACT OKUCISIEMOCTh npuMepHo Ha 1 mr O,/nm3. Jlyuiue
pe3yabTaThl JOCTUTHYTHI IPU 4-MUHYTHOM KOHTaKTe yIJI ¢ OYMIIaeMOM BOAOH.

2. Yroip u3 0epe30BOi JPEBECHHBI MOCIE AKTUBAIMKM B TEUU C z-00pa3HOU
BCTaBKOU CHIIKAET OKUCIISIEMOCTD BOJBI TaK K€, KaK U HpOMBIH.U[eHHBIﬁ YToJib MapKn
BAY-A.

3. Yromp mocie pereHeparuy MpUroieH K MOBTOPHOMY HCIIOJIb30BaHUIO.

4. Ucnonp3oBanue Oojee ACLICBOTO CHIPbsl (TOHKOMEPHOH Oepe3oBoil ape-
BCCI/IHBI) 1 aKTHUBalus YIJId 3a CUCT OpraHu3aluy IMYJbCUPYIOLICTO AAaBJICHUA IIPU
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HU3KOM YJEINBHOM pacxoje BOASHOIO Iapa COKPALIalOT 3aTpaTbl HA U3TOTOBJICHUE
(GUIBTPYIOIIEro MaTeprasa U JIOOUYUCTKY MUTHEBOH BOJIBI.
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Pyrolysis of low-quality deciduous wood in the plants with low environmental hazard, located
near the source of raw materials is one of the promising options for its processing. In the
future, it will be possible to convert such charcoal into activated carbons for various purposes.
The research purpose is to evaluate the usefulness of activated carbon derived from small-
diameter birch wood for the drinking water post-treatment, as well as to show the possibility
of its regeneration. Commercial activated carbon BAU-A and crushed activated charcoal,
obtained by steam activation of coal made of small-diameter birch wood in a rotary kiln with
a z-shaped insert, were used as a filter medium in the columns. Water was supplied to the
columns with activated carbon in such a way as to ensure the contact duration of water with
coal for 8, 4, and 2 min. After three months of continuous operation, all carbon filters with
8-minute contact time retained sorption activity, and filters with 4-minute contact time were
used for 80 %. Further on, water post-treatment tests were carried out with recovered carbons.
It is found that post-treatment using birch activated carbon reduces the water permanganate
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oxidation by about 1 mg O,/dm?. The most complementary preferred contact time of coal
charge with water is 4 min. The coal after regeneration is recyclable. It is shown that coal
made of small-diameter birch wood using activation in a kiln with a z-shaped insert reduces
the water oxidation in the same way as commercial coal BAU-A. Herewith, the use of
cheaper raw materials (fine birch wood) and coal activation with low specific consumption
of water steam (due to the organization of oscillating pressure) cut costs for the filter medium
production and drinking water post-treatment.
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