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onTHMH3AUHH KOMn03HUHOHHOrO 
COCTABA TOnflHBHblX 6PHKETOB 
H3 YrflEPOl1COl1EP)I(AlJJHX KOMnOHEHTOB 

Flpneeaenu pesyasren« I1CCIleL10BaHI1H BIlI1RHl1e Kp ynHOC1J1 OTXOLIOB. BIldJKHO­

em. COOmOWeHl1e ottnaos 113 IlI1CTBeHHblX 11 XBOHHblX nopoa LIpeBeCI1HbI, a 
TaKJKe LI06aBKa nntunne: Ha n po'lHOCTI1b1e CBOHCTBa TOf1I1l1BHbIX 6 p l1KeTOB 11 I1X 

rettnoreopnyto cttocoonocrs. n OKa3aHO. 'ITO On TI1MallbHblM KOIlI1'1e CTBOM 

LIo6aBKI1 IlI1THI1Ha RBIlReTCR 15 % (tip n COOTHOWeH l111 Onl11l0K 113 IlI1CTBeH ­

HOH 11 XBOHHOH nopoa 1:1) ttpn C061llOLIeHI111 HOp Ma TI1BOB BblLIelleHI1R LII1­

OKCl1L1a yrnepoae ttp n CJKI1TaHHH ronnnes. Ooocnoeeno. 'ITO, Bapbl1pyR 

TeXHOIlOTH'IeCKHMI1 n e p e n e r p e n n 6pHKeTI1pOBaHHR 11 KOMn0311IJI10HHO TO 

COCTaBa, MOJKHO n pOTH0311pOBaTb Tpe6yeMble ttoxeserenn TOTOBOH ttpo­

LIyKIJHI1 He o 6 x OLII1MOTO sosec ree. 

Kruoseeue CIlOBa: 6p11KeTl1pOBaHl1e , OTXOLIbI. TI1L1POIlH3HblH IlI1THHH, KOMn03l1­

IJI10HHblH COCTaB, aeeaenne n p eCCOBaHI1R, Tef1l10TBOp Ha R cnocoonocis. 

Y BellH4eHHe llecPHUHTa H CTOHMOCTH OCHOBHbIX csrpsesux 
anepronocrrreneii (HecPTH H rasa) , a raioxe soapacrato­

lime 3KOllOrH 4e CKHe Tpe60BaHHH npnziaior ocooyio aKTYMbHOCTb 

np0611eMe xonrvrexcaoro HCnOllb30BaHHH npnpozmux pecypcos. 
OllHHM H3 HanpaBlleHHI1 KOMnlleKCHOI1 nepepaoorxn zipesecansr 
HBllHeTCH C0311aHHe 3cPcPeKTHBHbIX TeXHOllOrHl1 llllH nepepaoorxa 
OTXOllOB necaoro xosmnexca TaKHX KaK: xopa, KOTopaH B 3Ha4H­

TellbHbIX KOllH4eCTBaX 06pa3ylOTcH npa oxopxe ztpesecanu na 

npezmpuaruax uelllllOll03HO-6YMillKH0I1 npoxsnnneaaocra, ruzipo­
llH3Hbll1 llHrHHH - MHorOTOHHillKHbII1 OTXOll rHllpOllH3H0l1 nposrsnu­

lleHHOCTH, a TalOKe OTXOllbI lleC03arOTOBOK H nepeeooopaoorxa 

(onHllKH, MellKaH CTpyJKKa, urena, BeTKH.). B nacroauiee BpeMH 30 
% 3aroToBlleHHOI1 B fIeHHHrpancKol1 0611aCTH ztpeaecnnu HlleT aa 

axcn op r , 50 % Ha npezmpnsraa U6n H 20 % (1,6 MllH . M3) HC­

nonssyerca na necomersnux aasoztax 0611aCTH. Flpn lleconHlleHHH 

oop aayer ca OKOllO 40 % OTXOllOB, xoropue HMelOT BblCOKHe saep­
reTH4eCKHe noxaaareznr H MOryT 6bITb HCnOllb30BaHbI llllH nozty-re­

HHH 3Hep rH H. 06beM OTXOllOB zrecortwrsaoro npOH3BOllCTBa fIe­

HHHrpancKOI1 0611acTH COCTaBmJeT OKOllO 640 TbIC. nzt . M3/roll , 4TO 

3KBHBalleHTHO 164 TbIC. TOHH yrnH HllH 114 TbIC. TOHH Ma3YTa. OT­
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XOllbI llepeBonepepa6aTbIBalOlllHX npelInpHHTHI1 MOJKHO 6pHKeTH­
posar s 6e3 CBH3YlOlllHX , TaK KaK OHH coztep scar B CBoeM COCTaBe 
n p Hp OllHbII1 llHrHHH, KOTOpbl11 rvracracpnunpyerca rrpn npeccosa­
Hl1l1 11 HBllHeTCH CBH3YlOlllHM BellleCTBOM [1-3]. 

B llaHHOI1 pariore accnezroaazrocs BllHHHHe xpyrmocrn onu­

1l0K, BllaJKHOCTH, COOTHOllleHHe onazrox 113 llHCTBeHHbIX H 

XBOI1HblX nopozt zrpeaecnnu , a TaKJKe 1l06aBOK 11l1rHl1Ha aa 

n p 0 4HOCTHble CBOI1CTBa rortnuanux 6pHKeTOB 11 l1X renzorsop­

Hy lO cnoc06HOCTb. 
Onpenenenne MexaHH4eCK0l1 np04HOCTH 6pHKeTOB 113 OTXO­

1l0 B zipeaecuasr nposoznvta no rOCT 21289-75, KOTOpbIM ycra­

HaBllHBalOTCH MeTOlIbI onpezienenaa MeXaH114eCK0l1 np04HOCTH 

6p HKeTo B npa CJKaTl1H 11 HCTHpaHHH B 6apa6aHe [4]. 
MeXaH114eCKaH np04HOCTb 6pl1KeTOB npn CJKaTHl1 (C5cJ B 

Kr / cM2 onpeziezranacs no cPopMylle: 

p .cf 
max

C5 =-J2 
OK 0 1 

me Pmax - cpezmee apHcPMeTH4ecKoe 3Ha4eHHe MaKCl1MMbHOro 
2

paspynraiourero 6pHKeTbl llaBlleHHH, Kr/cM , BbI4HCllHeMoe no 

cPopMylle: 

max p = LP
max ' n 

me L P - cyMMa 3Ha4eHHI1 MaKCHMallbHblX paspyuiarounrx
max 

6pl1KeTbI llaBlleHHI1 , Kr/cM2; n - KOllH4eCTBO HcnbITaHl1l1 6pl1KeTOB; 

d - 11l1aMeTp paoosero nopums npecca, MM; di : llHaMeTp TOpUO­

BOI1 nOBepXHOCTl1 Ul111HHllpH4eCK0I1 BCTaBKH, paBHbII1 30 MM. 

<:PH3H4eCKHe CBOI1CTBa HCXOllHOro cupsa H 6pl1KeTOB onpezie­

llHllH no MeTOllHKaM , p ernaMeHTHpOBaHHbIX rOCTaMH [4-5]. Ten­

1l0TBopHaH cnoc06HoCTb 6pHKeToB onpellellHllacb C HCnOllb30Ba­

Hl1eM KallopHMeTpa lKA C 2000 Basic (pa604He peJKl1MbI: H30ne­

pH6011114eCKl1l1 (BpeMH H3MepeHHH - 22 MHHYT) , llHHaM114eCKHI1 

(BpeMH H3MepeHHH -7 MHHYT) [6]. 
Pe3YllbTaTbI sxcnepaxexraosaux l1CCllellOBaHl1l1 3aBl1CHMOCTH 

nllOTHOCTH 6pHKeToB (cPpaKUl1H zipeaecaux OTXOllOB - 5+0,1 MM) 

OT llaBlleHHH npeCCOBaHHH ripnaezieau aa Pl1C. 1. 
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P H C. 2. 3aBHcHMOCTb llaBlleHHR npeccoBaHHR OT BpeMeHH H TeMnepaTY­

PHC. 1. 3aBHcHMoCTb nnOTHOCTH opHKeTa OT aeenenun npeCCOBaHHR p bl HarpeBa MaTpHubI 

R ~ O.874+0.00 14-X-O.Osa-y +O.OO02-x·x+O,OO36-x ·y-O.OO2 8 "Y· Y 

C I1CnOnb30BaHl1eM perpeccaonnoro anazmaa otiocaosaao 

ypaBHeHl1e flflB npOrH03a nnOTHOCTI1 6pl1KeTa B 3a Bl1Cl1MOCTl1 OT 

.aaBneHI1B npeCCOBaHI1B, xoropoe n03BonBeT npOrH03l1pOBaTb 

.aaHHbIl1 noxasarens C K03q)(pI1Ul1eHTOM xoppenauna 0,998: 
p 

p=-------­
244,957 + 0,737· P , 

3; 
r.ae p - nnOTHOCTb 6pl1KeTa, r/cM p - ztaezrenae npeCCOBaHI1B, -~ ­

2. .:....:..~./Krc/cM ->._ < 0 ,6 AHanl13 .aaHHbIX, rtpezrcraazrenasrx aa PI1C. 1, CBl1fleTenbCTBY­
~ <O . 1 
c::J < -0 .4 

lOT, 4TO npa YBenl14eHl1l1 .aaBneHI1B npeCCOBaHI1B , nnOTHOCTb 6pl1­ _ < -0.9 
_ < .1 ,4 

KeTOB yBen11411BaeTCB, npl14eM Ha6nlO.aaeTCB nOKanbHbII1 3KCTpe­

MyM B o6nacTl1 .aaBneHI1I1 585-880 Krc/cM
2. Flpn nOBbIWeHl111 zras­ P H C. 3. 3aBHcHMOCTb nllOTHOCTH opHKeTa OT BllaJKHOCTH H cPpaKuHoH­

neHI1B aaoznozraercs narpes MaTpl1Ubl (pac. 2). noro COCTaBa WHXTbl 

AHanl13 .aaHHbIX, npencraazreanux na pnc.Z. CBl1fleTenbCTBY­
AHanI13.aaHHblx , npe.aCTaBneHHblx na PI1C. 3 nOKa3bIBaeT, 4TOlOT, 4TO npn narpesanaa MaTpl1Ubl .aaBneHl1e, npl1nO)KeHHOe K ny­

npa Bna)KHOCTI1 OTXO.aOB 5% 11 ssnue nnOTHOCTb 6pl1KeTOB yBenl1­
ancony Ha4l1HaeT CHI1)KaTbCB . 3TO BBneHl1e 06bBCHBeTCB 113MeHe­

4I1BaeTCH , HO nOBbIWeHl1e Bna)KHOCTI1 xy.aWI1M 06pa30M CKa3bIBa­
HI1BMI1 Xl1Ml14eCKOro COCTaBa 11 CTpyKTYPHbIX KOMnOHeHTOB WI1XTbI 

eTCB na np04HOCTl1 6p11KeToB. BbIHBneHO, 4TO Hal160nee npo4Hbie 
npa HarpeBaHI1I1. 

6pl1KeTbI nonY4alOTcH npn Bna)KHOCTI1 OTXO.aOB W = 5%. Flpa yse ­
Bnl1BHl1e Bna)KHOCTI1 I1CXO.aHOI1 WI1XTbl 11 cPpaKUl10HHOrO CO­

nl14eHl1l1 Bna)KHOCTl1 OT 5% .ao 30% npo-mocr» 6pl1KeTOB yMeHb-
CTaBa OTXO.aOB npasezteno na PI1C. 3. 
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uraerca . Bce Y1CCneLIyeMble 6pY1KeTbl nreCCOBMY1Cb npn CpeLIHeM 

LIaBneHY1Y1 npeCCOBaHY1H P = 590 KrC/CM Y1 TeMneparype t = 22 0C. 
O LIHY1M Y13 BatKHblX 3HepreTY1yeCKY1X noxaaarezren 6Y10TOnnY1Ba 

HBnHeTCH ero KMOpY1HHOCTb. B OCHOBH.OM 3TOT napanerp 3aBY1CY1T 

OT 3neMeHTHOrO COCTaBa TOnnY1Ba , nOKa3bIBalOwero MaCCOBoe co­

LIeplKaHY1e OTLIenbHblX 3neMeHTOB B cooTBeTcTBylOweH Macce Ton­

nY1Ba 11 BnaIKHOCTI1 . no LIaHHOH BenY1YI1He MOIKHO conocraeztars 

MaKCY1ManbHO B03MOIKHYlO TennoTBopHylO cnccoonocn, LIpeBeCI1Hbl 

B cpaBHeHY111 C LIPYfl1MI1 roplOYI1MI1 BeweCTBaMI1. B Ka4eCTBe npn­

Mepa, asrcuraa ren/rora CropaHY1H LInH yrnH - 7900 KKM /Kr, LInH 

ropcba - 5600 KKM /Kr, LInH xopsr - 4700 KKM /Kr. 

YIccneLIoBMocb BnI1HHY1e KOMn0311UI10HHOrO cocrasa 6pl1KeTOB 

aa I1X TennOTBOpHYIO cnoC06HOCTb. PeWeHY1e nporpaseau OnTl1MI1­

3aUI1I1 npn 3aiIaHHbIX napanerpax C Y13MeHeHl1eM KOMn0311UI10HHOro 

COCTaBa 6 p l1KeTa OnTl1MI13aUI1I1 Yl-s-max, BbIHBI1nO, 4TO OnTl1MMb­

HblM 3Ha4eHI1eM LIo6aBKI1 nl1fHY1Ha HBnHeTCH 15 % (npn COOTHowe­

HI1I1 Onl1nOK 113 nY1CTBeHHOH 11 XBOHHOH nopozi 1:1) Ho TaK KaK 

crpoennc nl1fHl1HOB I1MeeT cyurecrseanue OTnY1YI1H, 3aBI1CHWl1e OT 

cnoco6a nonyYeHY1H, TO LInH co6nlOLIeHY1H HOpMaTl1BOB oxpansr OK­

pYlKalOweH cpeziu no LIY10KCI1LIY yrnepoLIa rtpn ClKI1raHI1I1 , cn eLIy eT 

LIo6aBnHTb He 60nee 15% rl1LIpOnY13Horo nl1fHY1Ha. TaKl1M o6pa30M, 

Bapbl1pyH TeXHOnOfl1yeCKI1MY1 rrapasserpasm 6pl1KeTl1pOBaHI1H 11 

KOMn0311UI10HHblM cocraeoa, MOIKHO nporaoaaposan, rpe6yeMble 

noxasarezm roTOBOH npoLIyKUY1Y1 Heo6xOLII1Moro xa-recraa, 
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OPTIMIZATION OF COMPOSITE FUEL BRIQUETTES FROM CARBON 
COMPONENTS 

Alexandrov A. V., Professor of machines automated systems, St. Petersburg State
 
Technological University of Plant polymers, Doctor of Technical Sciences, Profes­

sor , Russia,
 
Petro v VA., student , Saint-Petersburg State Technological University of Plant
 
Polymers, Russia.
 

The results of the impact studies o f waste size, humidity, ratio of sawdust from hard­
wood and so ftwood, and the addition of lignin on the strength properties of fuel briquettes 
and their calorific value. It is shown that the optimal value of the additive lignin is 10% (in 
the ratio of sawdust from hardwood and softwood 1: 1) in compliance with standards for sul­
fur recovery from fuel com bustion. It is proved that by varying the process parameters o f 
briquetting and composite structure, we can predict the necessary parameters required qual­
ity of the finished product. 

Key words:: briquetting of waste, lignin, composite structure, pressing, the calorific 
value. 
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