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B nawiit craTTi HaBeqeHO pe3ysbTaTh
JTOCITIKEHB aICOPOLIHIX BIIaCTHBOCTEH
KOMTIO3HIII HAa OCHOB1 TOPQYy, 3acTapianx
MYJOBHX BIiJKJa/JE€Hb Ta JY3rH TPEUKH.
Bin 3HaueHHs pIBHOBa)XXHOI BOJIOTOCTI
3aJICKATh TPHUBAIICTh CYIIiHHS, KiHIIEBA
BOJIOTICTh MaTepiajy, yMOBHU 30epiraHHs.
OTpuMaHa B pe3yinbTaTi eKCIIepUMEHTab-
HUX JOCTIIKeHb PiBHOBa)XHA BOJIOTICTH
HE MePEeBUIIYE AOMYCTUMI JIJIS ClIalOBaH-
Hs 3HadeHHs 3rigHo JCTV.

https://doi.org/10.31472/ttpe.3.2021.11

B nanHOW cTarbe MpHUBENEHBI pe-
3yJIbTaThl HCCIEIOBAHMS aJCOPOIIMOHHBIX
CBOWCTB KOMIIO3MIIMH HA OCHOBE Topda,
YCTapeBIINX WIOBBIX OCAIKOB H JY3TH Ipe-
quxu. OT 3HaYCHUS PaBHOBECHOH BIIAYKHO-
CTH 3aBUCHUT MPOJOKUTEIBLHOCTh CYILKH,
KOHEYHAS BIAYXHOCTh MaTepHalia, YCIOBHS
xpanenus. [lomydeHHas B pe3ynabTare dKC-
MEPUMEHTANIbHBIX HUCCIIEOBAHUNA pPaBHO-
BECHAsl BIQXKHOCTH HE TIPEBBINIACT JIOIY-
CTUMBIE I cokuranus 3aadenue mo ['CTY.

This article presents the results of
studies of the adsorption properties of
compositions based on peat, obsolete silt
deposits and buckwheathusks. The duration
of drying, the final moisture content of the
material, storage conditions depend on the
value of equilibrium humidity. Obtained
as a result of experimental studies, the
equilibrium humidity does not exceed the
allowable values for combustion values
according to DSTU.

biomn. 5, Tabmn. 1, puc. 7.

Kuaro4uoBi ciioBa: MyInoBi BiiKIIaZieHHS, TOP(], JTy3ra TPeYKH, KOMITO3HUIIi, aICOPOIIisl.

¢ — BimHOCHA BOJIOTiCTh MOBITPSI, %0;

Wc — BosoricTh MaTepiaiy, BilHECEHa 10 MAaCH CYyXOTo
marepiaiy, %;

T — TPUBAIICTH aAcopOILii, 100a;

Beryn.  [IpoGnema  HarpomaJuKeHHS — 3acTapiivx
MYJIOBHX BIJIKJIQJIEHh Ha CTaHINSAX aeparii akTyajibHa
s teputopii Bciei Yikpaiam. lle Moke mpusBectd [0
exosioriunoi HeOesneku. ToMy, OCHOBHUM 3aBIaHHSIM €
po3pobKa Oe3meyHoi TEeXHOIOTil epepoOKy Ta yTHITi3arlil
3acTapiinX MyJOBHX BifKIaJeHh. B Hammx morepenHix
My OITiKaIisgX BUCBITIIEHO MIATOTOBKY CHPOBWUHH, PO3POOKY
Ta MI0ip ONTHUMAJIFHOTO CITiBBiHOIIEHHS KOMITOHEHTIB
KOMITO3UIIiHi, TIpoIiec TpaHynoyTBOpeHHs [ 1-2].

[Ipu po3poOrii TexHONOTIi BaXIMBE 3HAUYEHHS MAae
piBHOBa)kKHA BOJIOTICTh, LIO IIOKA3y€, SIKMH MOBUHEH OyTH
KiHIIEBHIA BOJIOTOBMICT Marepiairy py CyIIiHHI Ta BU3HAYAE
yMmoBH 30epiranus. lleil mokasHUK ae MOXKIMBICTh 3MEH-
LIMTH EHEPrOBUTPATH Ha npouec. Mema pob6omu TIoNsrae y

W — Bonoroemict marepiainy, %;
P — mapuianpHMiA THCK BOASHOI TApH, MM.PT.CT.;
Ps — THCK HacHYEHHS, MM.PT.CT.

JTOCITIJDKEHHSIX 3 BU3HAYCHHSI aJICOPOIIHUX BIACTUBOCTEH
Top(y, MyJIOBHUX BIIKJIaJI€Hb, JIy3TH TPEUKH Ta KOMITO3HIIIH
3 HUX.

Memoo i memoouka oOocnidxcens. PiBHOBaxkHa
BOJIOTICTh — 1€ BMICT BOJIOTH, IIPH SIKOMY Marepian Oiiblie
He HaOHWpae 1 He BTpadae BOJOTY. 3HAYEHHS PIBHOBAXKHOI
BOJIOTOCTI 3aJICKHUTh BiJl CTPYKTYPH MaTepially, BiTHOCHOI
BOJIOTOCTI Ta TEMIIEpATypHy MOBITPS, 3 IKUM BiH KOHTAKTYE.
[lIBuaKicTh, 3 SKOK HACTAE€ PIBHOBaXKHA BOJIOTICTh, 3alie-
JKUTh BiJl BIACTUBOCTEH Marepiany [3-4].

Jls BU3HAUYEHHS PiBHOBAKHOI BOJIOTOCTI JOCIITHUX
3pa3KiB B 3aJI@KHOCTI BiJl BIAHOCHOI BOJIOTOCTi IOBITpS
(0 3aCTOCOBYBaBCS TEH3OMETPUYHMH (CTaTUYHUN) METOA
Ban bamenena. Cyts MmeTony Ban bamenena BuCBiTIEHO y
norepeHix myOmkamisx [4].
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Pesynbratn pocaimxkenb. OTpuMmaHi B pe3ynbTari
JOCITiTiB KIHETUYHI KPUBIi aAcOpOIIii BOASIHOI Tapw HaJ TOP-
(oM mpeacTapiieHi Ha puc. 1.

Kinernyni kpuBi ancopOIii CBiguaTh MpPO MOBLIbHE
npotikaHHs npouecy. Tak asst Topdy npu 3HaueHHi ¢ = 0,4
(puc. 1, kpuBa 1) piBHOBaXHHI CTaH BCTAHOBIIOETHCS Ha
19 noGy; npu ¢ = 0,6 (puc. 1, xpusa 2) Ha 15 noby; npu
¢ = 0,8 (puc. 1, xpuBa 3) Ha 22 noOy; npu ¢= 0,9 (puc.
1, xpusa 4) Ha 34 n1oOy. PiBHOBa)kHA BOJIOTICTH TOpdY MpH
¢ = 0,6 cxiagae 13% [4].

Ha puc. 2 naBenmeHi KiHeTHYHI KpWBi JUII MYJIOBHX
Bimkmamenb. OcTaHHI, B TOPIBHSIHHI 3 TOp(oM, MaroTh
HEPIBHOMIpPHHH XapakTep, 3 2 110 5 TeHb MPOXOIATh CTPHO-
KM TIPU 3HAYCHHSIX BimHOCHOI Bojorocti 0,4; 0,6; 0,8; mpu
¢ = 0,9 ctpubox 3’sBisieTbCs HA 15 NeHb.
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Jmst  MymoBUX — BIIKJIQNEHL PIBHOBAXHUH  CTaH
BCcTaHOBIIOETHCS 1ipH @ = 0,4 (puc. 2, kpuBa 1) Ha 19 no0y;
mpu ¢ = 0,6 (puc. 2, kpusa 2) Ha 15 noOy; mpu ¢ = 0,8
(puc. 2, xpusa 3) Ha 30 noOy; pu ¢ = 0,9 (puc. 2, xpusa 4)
Ha 34 noOy. PiBHOBa)kHA BOJIOTICTH MYJIOBUX BIJIKJIAJICHB
cknagae npu ¢ = 0,6 cknagae 2 % [4].

Ha pucynky 3 BkazaHi KiHeTH4HI KpuBi ancopOuii
BOJISIHOT Mapu Haj Jy3roro rpeukd. [lpu 3nagenni ¢ = 0,4
(puc. 3, kpuBa 1) piBHOBa)XHUU CTaH BCTAHOBIIOETHCS HA
7 nenb; ipu @ = 0,6 (puc. 3, xkpuBa 2) Ha 12 geHp; npu
¢ = 0,8 (puc. 3, xpusa 3) Ha 30 genp; npu ¢ = 0,9 (puc. 3,
kpuBa 4) 34 nenp. PiBHOBa)KHA BOJIOTICTH JIY3TH TPEYKH MTPH
¢ = 0,6 cranoBuTH 9 %0.

Kinetnuni xkpuBi amcopObmii BoasgHOI mMmapu Hax
TPHOXKOMITOHEHTHOIO KOMITO3UIIEI0 HAa OCHOBI MYJIOBHX
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Puc. 1. Kinemuuni kpuei aocopouii 600anoi napu nao mopgom:
1-9=04;2-9=0,6;3-90=084-p=0,9
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T, X00a

Puc. 2. Kinemuuni kpuei aocopoyii 600anoi napu Hao mynoeumu i0K1a0eHHAMU:
1-9=04;2-9=0,6;3—-90=084-p=0,9
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BIIKJIaIeHb, TOP(Y Ta JTy3TH TPEUKH 300pa’keHO Ha PUCYH-
Ky 5. Ilpu 3nauenni ¢ = 0,4 (puc. 5, xpuBa 1) piBHOBaXHHIA
CTaH BCTaHOBIIOETHCS Ha 15 niens; mpu ¢ = 0,6 (puc. 5, kpusa 2)
Ha 16 nenp; npu ¢ = 0,8 (puc. 5, kpusa 3) Ha 26 IeHB; IPU
¢ = 0,9 (puc. 5, kpusa 4) 34 nenp. PiBHOBa)KHA BOJIOTICTh
TPHOXKOMIIOHEHTHOIO KOMIIO3MLIIEI0 Ha OCHOBI MYJOBHX
BiJKJIaJIeHb, TOPQY Ta Jy3rH rpeuku npu ¢ = 0,6 CTaHOBUTH
7,5 %. KinernuHi kpuBi afcopOIil Ha/Jl TPHOXKOMIIOHEHT-
HOIO KOMITO3HUIII€I0 Ha OCHOBI MYJIOBHX BiAKJIaIeHb TOPQY
Ta JIy3r" Ipedku (puc. 5) Mae MomiOHUI XapakTep KPUBUX
a7copOITii MyJOBHX BifKIa/IeHb (pHC. 2).

AHam3  eKCIIepUMEHTAJIBHUX  130TepPM  JIO3BOJISIE
BIIHECTH iX 110 i30TepM ancopoii [V tumy no kmacudikamii

25,00

20,00

bpynyepa, Jleminra, eminra i Temnepa (BAJIT). [3otepmu
IV tumy cnocrepiraerbcsi y HEOPraHIYHUX OKCHJIB Ta
y IHIIUX TOPHCTUX TN TakOX y HHUX HasBHA TMeETelb
ricrepesucy [5].

IcHyroui memni TicTepe3ucy € HACHiJKOM HEIMOBHOI
HEOOOPOTHOCTI MPOLECIB BUMAPOBYBAaHHS Ta KOHACHCAII].
Ha excriepuMeHTanbHUX KPUBHX METII TiCTEPE3UCY 3HAXO-
JSThCs B 001acTi HU3BKOTO BITHOCHOTO TUCKY Ta X MOYKHA
MOSICHUTH OCOOJIMBOCTSIMU MaTepialy Ta BIaCTUBICTIO BOAU
SK ajcopOary. [30Tepmu ipu OLIBIIOMY BiTHOCHOMY THCKY
3BOPOTHI Ta KpuBa Oyrie «3miTaTm» Bropy [5].

Kpwusi i3otepm ancop06uii Topdy, MyTOBUX BiTKJIa/I€HB,
JTBOKOMITOHEHTHOI KOMTIO3HIlii Ha OCHOBI MynIy i TOpdy,
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Puc. 3. Kinemuuni kpuei aocopouii 60010t napu Hao ny32010 2peuxu:
1-9=04;2-9=0,6;3—9p=084-9=0,9
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Puc. 4. Kinemuuni kpuei aocopoyii 600aH0i napu Hao mpboXKOMHOHEHNHOI0 KOMNO3UUIEI0 HA OCHOGL
Mynoeugioknaoens, mopghy ma ayseu zpeuku: 1 —o=0,4;2— 9=10,6;3—9=0,8; 4— p=10,9
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Puc. 6. I3omepmu aocopouii 600anoi napu:

1 —mopgh; 2 — mynosi sioknadenns; 3 — epeuana ayzea; 4 — mpbOXKOMHOHEHMHA KOMRO3UYIA

Ha ocHo8i mopghy, Mynosux 6ioKnadeHs ma zpeuanor ay3eu

Tabmwmst 1. PiBHAHHS eKCTIepUMEHTATBHIX 130TePM aIcopOIIii

Marepian

PiBHAHHS eKCTIEPUMEHTAIBHIX 130TEpPM

PiBHsIHHSA
JiHeapi30BaHUX

130TepMm

Topd

W =21,0376¢° + 32,2698¢* — 39,0201 ¢

W = 5,2576¢!73%7¢
+20,4774

MyIoBi BiKJIaICHHS

W = 72,7388¢° — 107,5176¢> + 53,2690¢

W =0,5068¢>7!?
—-6,9790

Jly3ra rpeuxku

W =-24,462¢° + 95,656¢* - 67,091¢ +

W = 3,0709¢>0'8%
20,417

JIBOKOMITOHEHTHA KOMITO3HIis HA OCHOBI
Topy Ta MYITOBUX BiIKJIaJICHD

W = 70,1308¢° — 92,2586¢° + 42,6232¢

W =2,1853¢"47610
~1,6759

TpbOXKOMIIOHEHTHA KOMIIO3HUILiSl HA OCHOBI
Topdy, MyJIOBUX BiJIKJIaJICHb Ta JIY3TH
IPEYKHU

W = 81,358¢° - 104,57¢" + 48,303¢ -

W =2,6481¢! 5345
1,515

JY3TH TPEYKH, TPHOXKOMIIOHEHTHOT KOMITO3UIIi Ha OCHOBI
TOpdY, MyJIOBUX BIJKJIQJICHb T JTY3TH I'PEYKH 300pakeHi Ha
pucyHkax 6,7.

Ha puc. 7 npejcrasieHi i3otepMu aacopOIlii BOASHOT
napu 1y Topdy (kpuBa 1), MyJI0BUX BiiKiIaaeHb (Kpusa 2),
rpedaHoi Jy3ru (KpuBa 3), TPbOXKOMIIOHEHTHOT KOMITO3HIi 1
Ha OCHOBI TOpQy, MYJIOBHX BIKJIAJAEHb Ta TpPEUaHOi
my3ru (kpuBa 4). llpu BiIHOCHIH BOJOTOCTI TOBITPS
¢ = 0,6 piBHOBakHa BOJIOTICTH TOPJY CKIanae OIU3IBKO
12 %; mynoBux BinknazneHb — 2 %; my3ra rpedku — 9 %;
TPHOXKOMITOHEHTHOT KoMITO3u1lii — 7 %.

V tabmumi 1 HaBeneHi PiBHAHHS €KCTIEPUMEHTATBHUX
130TepM Ta JliHeapi3oBaHUX 130TepM afcopomii ast Topdy,

MYJIOBHX BIJIKJIQJICHB, JIy3TH TPEUKU Ta KOMITO3MIIINA Ha 1X
OCHOBI.

BucHoBku. Buepiie Oyau nmpoBeieHi TOCIIIKEHHS
a7copOLiiHIX BJIaCTUBOCTEH TPHOXKOMTOHEHTHUX
KOMIIO3UI[iil Ha OCHOBI TOpQy, MYJIOBUX BiIKJIaJeHb Ta
IPeYaHo] JIy3ru.

OTpumaHa piBHOBa)KHA BOJIOTICTh KOMIIO3WIIN He
MEPEBUILY€E CTAHAAPTHY BOJIOTICTH AJISI MAJIMBHUX TPaHYI
(ckmanae 20 %) ta ctaHOBUTH 6...7 %. ToMy BOHH MOXYTh
OyTH BHUKOPHCTaHI Ui CIIaJIOBaHHS B KOTJIax Ha Oiomaci.
OTpumaHy 30y MOXKHA 3aCTOCOBYBAaTd Uil BUPOOHULTBA
eI, IIEMEHTY Ta IHINX OymiBebHUX MaTepiaiiB. 11ix gac
30epiraHds KOMIO3HUIIHHUX TPaHysl 3 METOI0 3aro0iraHHs
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BTpaTH iX TEXHOJOTIYHMX BIACTUBOCTEH PEKOMEHIYETHCS
MiATPUMYBATH BOJOTIiCTh MOBITPs Ha piBHI 60...70 %. Jo-
JlaBaHHS MYJIOBUX BiJIKJIaJICHb JI0 TIAIMBHUX IPAHYI JI03BO-
JIUTH 3MEHITYBaTH PiBHOBaXKHY BOJIOTICTb.
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ADSORPTION OF OBSOLETE SLUDGE, PEAT,
BUCKWHEAT HUSKS AND COMPOSITIONS
FROM THEM

Petrova Zh.0., Samoilenko K.M., Novikova Yu.P.,
Vyshnievska T.A.

Institute of Engineering Thermophysics of NAS of Ukraine,
2a, Marii Kapnist Str., Kyiv, Ukraine

https://doi.org/10.31472/ttpe.4.2021.11

The problem of accumulation of obsolete silt deposits
at aeration stations is relevant for the whole territory of
Ukraine. This can lead to environmental hazards. Therefore,
the task of processing silt deposits with the creation of
granules based on them with the addition of peat and
buckwheat husks.

Van Bamelen's tensometric (static) method was used
to determine the equilibrium humidity of the experimental
samples depending on the relative humidity.

As a result of researches kinetic curves of adsorption
over obsolete silt deposits, peat, buckwheat husk and the
three-component composition created on their basis are
received. Kinetic adsorption curves indicate a slow process.
The adsorption curves of the three-component composition
have the character of curves of obsolete sludge, which have
anon-uniform character. The obtained equilibrium humidity
does not exceed the standard humidity for fuel pellets. The
adsorption isotrams of the three-component composition and
its components are determined, from which the equations
of experimental and linearized isotrams are obtained. The
analysis of experimental isotherms allows to relate them
relatively to the isotherms of adsorption IV, which are
observed in inorganic oxides and in other porous bodies.

For the first time, the adsorption properties of three-
component compositions based on peat, sludge and
buckwheat husk were studied. The obtained equilibrium
humidity of the compositions does not exceed the standard
humidity for fuel pellets (is 20%) and is 6 - 7%. Therefore,
they can be used for combustion in biomass boilers. The
resulting ash can be used for the production of bricks, cement
and other building materials. During storage of composite
granules in order to prevent loss of their technological
properties, it is recommended to maintain humidity at the
level of 60 - 70%.

References 5, tables 1, figures 7.

Key words: sludge, peat, buckwheat husk, compositions,
adsorption.
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