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ccnegoRaHue RnUR HUR g03 pORKU
 
ofina20pOHleHHOU2a3emHOUMaKgnamgpbl
 
Ha OCHOBHble CBoucmBa mpexcnOUH020
 
naUHepaCfienblM cnoeM
 

TOMac WpaHHHep, 

xapansn rpOCCMaHH, 

TeXHH'leCKHH YHHBepCHTeT 

Ape3AeHa (repMaHHIl); 

H. n. MHAyKOB, B. C. KypOB, 

A. C. CMOJlHH, ens rrven (POCCHIl) 

KapTOHC6eJlbiMCJlOeMaaer B03MO)K­

HOCTb HaHeCTM B~COKOKaYeCTBeHHY~ M 

MHcP opM aTM B H Y~ nexars Ha ynakoeky, 
YTO nenaer era KO HKypeHTHo cnoc06HbiM 

ua psnuce rapu MynaKO BKM. En aronaps 
3TOMy csojicr ay AaHHbifi BMA KapTOHa 

CTaHOBMTCil see 60Jlee nonyn spau«. 
3KOH OMM yeCKM l.\eneC006pa3HO no­

JlyyeHMe JlafiHepa C 6eJlbiM CJlOe M M3 

MaKyJlaTypbl . V1c nOJlb30BaHM e MaKyJlaTy­

pbl B KayeCT Be cu psa Anil nOJlyyeHMR 

JlafiHepa C6eJlbiMCJlOeM C'lMTaeTCil nep­

cneKTMBHblMMp a 3BMB a ~U1MMCil uanp aa­

JleHMeMB MMpe. B Espone MCWA CO Bep­

w eHCT BY~TCil cnocotiu 06JlarOpa)KMBa ­

HMil MaKynaTypbl gJlil npow aeoncrsa xap­

TOHa C 6eJlbiM CJlOeM . AJlil POCCMM 3TO 

nanpaaneuae npMHl.\MnM aJlbH O HOBoe. 

AJlil pa3pa60TKM TeXH OJl OrMM nOJlY­

yeHMil Jlaf;Hepa C6eJlbiMCJlOeMB POCCMM 

He06xogMMa OnT MMM3al.\Mil npouecca 06­

JlarOpa)KM BaHMil MaCC bl, xoropaa YYMTbl­

eaer cPopM oBaHMe MH OrOcJlofiHOro xap­
TOHa C pa3JlMYH Of; KO Mn03Ml.\ Mef; no co­

gep)KaHM~ 06Jlaro pO)Ke HHO f; ra3eTHOf; 

MaKyJlaTypbl. lasera aa MaKyJl aTypa pac­

CMaTpMBaeTCil B KayeCTBe noncnoa, KaK 

canoe neui eace M nocrynuce cups e, 
n 03TOMY M3yyeH Me BJl MilHMil g03M­

pOBKM 06JlarOp0)KeHHO f; raseruoa MaKy­

narypu B noncnoe rpexcnoaaoro naau e­

pa aa 6eJlM3HY CTaJl O OC HOB HOf; uenuo 

HayY HO rO MCCJleAOBaHMil. AJlil ee AOCTM­

)KeH Mil 6blJlM nocta sneuu cnenyiouiae 
3agaYM: 3KcnepMMeH TaJlb HO onpenenars 
onTMMaJlbHY~ g03M pOBKy KOMnOHeHTOB 

TpeXCJlOf;HOrO recr-najiaepa no CJlOilM; 

nOJlYYMTb 3aBMC MMOCTb 6eJlM3Hbi rpex­
CJlOf;HOro recr-naaa epa or otinaropo­
)KeH HOf; ra3eTHof; MaKyJlaTypbl. 

Tpexcnof;H blf; recr-naauep C 6eJlbiM 

CJlOeM npencrasnaer c060C1 KOM n0 3Ml.\M~ 

M3 pa3JlM'lHbIXTMn OB BOJl OKOH . Bxavecrse 
HM)KHerO enos MCn OJlb30BaJlaCb MaKyJla­

rypa MC-5 6 (3apy6e)KHOe HaMMeHOBaHMe 

OCC (Old Corrugate Cardboard)). MaKYJla­

rypa MC-56 npencra snaer c060C1 yna kos­

Ky M3 r apuoro roopaposa auoroKapTOHa. 

AJlil npoBegeHMil 3KcnepMMeHTaJlbHbiXMC­

CJlegoBaHMf; 6blJl B3ilT xapr ou, npenaas­

HayeHHblf; gJlil ynaKoBKM aygMo M auneo 

npogYKl.\MM, np MB03MMOfi B KMTae. etJ paK­

l.\M OHHblf; COCTa B BOJl OKOH 6blJl M3yyeH B 

pariorax, npoaeneuaux pauee [1, 2] . 

B ka-r ecr ae sepxaero, 6eJloro enos 
MCnOJlb30BaJlaCb MaKyJlaTypa MC-76. 

OHa npencrasnaer C060f; neYaTHY~ 6y­

Mary, conepxa uiyo -repuana. AJlil npo­

BegeHMil 3KcnepMMeHTaJlbHbiX uccneno­
BaHMf; 6blJla saara HaM60Jlee pacri pocr­
pau euu as 6yMara «CBeToKonH», aupa ­

6aTbiBaeMail B AO « V1 HTepHew Hn n efi­

nep»», Caero ropck. 
Bxa-rect ae cpensero enos (noncnoa) 

McnOJl b30BaJlaCb ra3eTHail MaKyJlaTypa 

MC-86. CpOK CTapeHMil MaKyJlaTyp bl He 

npeauui an gByX MeCill.\eB. 

npM 06JlarOpa)KMBa HMM MaKyJlaTyp­

HOf; MaCCbl cpensero enos 6blJlM MCnOJlb­

30BaHbi cnenyiouiae XMMMKaTbl: 

r MAPOKC MA HaTpMil NaOH 

(CAS#1310 -73-2) ; 

- CMJlMKaT HaTpMil ()KM gKoe CTeKJlo ) 

1,3 - 1,4 r/ cM3 (38 - 40 ° Be) ; 

- nepoxcaa sonopona (H 0 ) 35 %;
2 2 

- OJleMHOBail KMCJlOTa (C18 H340 2) 
(CAS# 112- 80 -1 ) , Mer ck Article No. 

1.00471 ; 

- gMrMAPOXJlOpMA KaJlbl.\ Mil (CaCl2e 2 

H20), CAS # 100 35 -04 -8. 

llnau 3KcnepMMeHTanbHbix uccneno­

BaHMf; npencr asnea Ha pHC. 1. 
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Ae\;1HK\;1Hr npOBOA\;1nCil B natioparo ­
p\;1\;1 MaCCOn 0Ar0rOB K\;1 \;1HCT\;1TYra reXHO­
nOr\;1\;1 6yr~ar\;1 reXH\;1yeCKOrO YH\;1BepC\;1 ­
rera Ape3AeHa. YcnOB\;1 il Bnatioparopau 
COOrBerCrBOBan\;1 EBpOneRcKoMy CraH ­
AapTY I SO 287. 

MerOA\;1Ka npOBeAeH\;1 il n po~e c c a 

Ae\;1 HK \;1H ra npencraeneua Ha P\;1c. 2. 
Ha pac , 3 npencr asneua rpexcnoji­

Hail Orn \;1BKa «aprcua recr-naas epa C 
6enbiMcnoe«. Macca «sanparuoro Mer­
pa r pexcno RHoR Orn\;1 BK\;1 cccraanser 
150 riM '. Cno R 1 (P\;1c. 3 «I ») cocroa r 
\;13 MaKynarypblMC-5 6 ero conepxauue 
B Orn\;1BKe cocra snano 50 % \;1 B xone 
3KCnep\;1MeHrOB Heaapsaposanocs . fa­
serxan MaKynarypa MC -86 6blna OCHO ­
BoR Anil cpenuero cnoa 2 (P\;1c. 3, «2») . 
fpaMMa>K enos 2 MeHilnCil B xone npo ­
BeAeH\;1il 3KCnep\;1MeHranbHbl x \;1ccne ­
AOBaH\;1R or 0 AO 50 % or 06U1eR MaCC bl 
OTn\;1B K\;1. CnoR 3, BepXH\;1R 6enbiR cnoR 
(P\;1c. 3 «3») cocrosn \;13 MaKynarypbl 
MC-76. Macca enos 3 MeHilnaCb B Co­
orsercrsau C \;13Me HeH\;1eM MaCCbl enos 
2 or 50 AO 0 %. 

1iI3roroBneH\;1e cnoes Orn\;1BOK c co­
eA\;1HeH\;1eM \;1 X B rpexcnoauyo OTn\;1BKY 
ocyuiecrenano cs no aHanOr \;1\;1 CMerOA\;1­
KoR \;13 rOrOBneH\;1 il AByxcnoRHblx OTn \;1­
BO K, np\;1BeAeHHo R Brurreparype [2]. 

6en\;13Ha rpexcnoji uux OTn \;1 BOK on­
penensnacs ua np\;160pe Elrepho KOM­

naHl111 Loren zen & Wettre . Ha Ka>KAOe 
cpenuee 3Hay eH\;1e, 6blno nposeneuo 5 
3aMepoB. Ka>KAail \;13 6-r\;1 cep\;1R akcne­
p\;1MeHrOB skmovaer no 5 recrapyew ux 
Orn\;1BOK B Ay6n\;1pyeMoM aapuaare. 

Anil nonroros ka \;1 ofinaropaxa sa­
H\;1 il MaKynaTYpHOR MaCCbl \;1CnOnb30Ba­
noes cneAYIOU1ee 060pYAoBaH\;1e: 

- Ae3\;1Hrerparop (Y\;1cno 060porOB­
3000, HaBeCKa BonOKOH - 20 rpaMMo B); 

- MenbH\;1~a 1ii0KPO (BpeMil ofipa­
60r K\;1 10 M\;1H, xacr or a apauie aaa 
150 06/M\;1H); 

- «hobart pulper» Anil pocnycKa ra­
3erHoR MaKynaryp bl npa BblCOKOR KOH ­
ue-rrpauu« (15 %); 

- n a60 paro p H b l ~ rpnorarop (PTS celL 
Voi th Delta 25tm) ; 

- n\;1CTOOrn \;1 BH OR annapar PT!. 
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o 0 c=O,80/0 

:0;"°:8° n= 1200o6/MIIlH= m=12r.a..c. 
I 

- --""---'-', 

- MBXaHIIlYBCKIilB 
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P\;1 C. 1. Ilnas 3KCnep\;1MeHranbHblX \;1CCneAOBaH\;1R 

Maxynarypa
CYW l<1 ll bH bl ~ 

uixadi:
 
1= 72 -raca
 • 
T = 60 · C 

rl<1~popa 36 l<1 BaTell b 

"Hobart pulper": 
C= 15 % 

1= 20 Ml<1H 
T= 45 °C 
m=200 r. 

TepMOCTaT: 
C = 5 % 
1= 60 Ml<1 H 
T= 45 °C 

onorarop 

IAect> 116pI1POBaHl1e 
,I 
I 

,Ir pH=9 ,5 ± 0,5 

"Voilh Della ": E2C =0,8 % ------1.~ 
t = 12Ml<1H 
T= 45 °C 
m= 180 r 

paHeH l1 e 

~
 
<1> Il OTa Ll I1~ 

2 npo6 bl nepen 
eplloTal..\l<1eM 

n p06bl nocne 

cpnoraua»: 
2 epl<1ll bTpa C BOpOHK l<1 
6fOxHepa 
20Tnl<1B Kl<1 

P\;1 C. 2. MeroA\;1Ka npOBeAeH\;1il npouecca Ae\;1HK\;1Hra ra3erHoR MaKynarypbl 

¢lop MOB aH\;1 e Orn\;1BK\;1 npOBOA\;1­

noes cornacuo Me>KAyHapoAHoMy eras­
Aapr y I SO 5269 -2 (2004). 

Ha P\;1 c. 4 npencrasnenu pesyns­
TaIb I 3KCnep\;1 MeHran bH blX \;1CCne AO­

BaH\;1R no onpeAeneH\;11O Bn\;1ilH\;1il AO­
3\;1POBK\;1 06narOpO>KeHHOR MaKyna­
ry pHoR MaCCbl B noncnoe rpexcnoji ­
HoR Orn \;1BK \;1 M a c c o ~ xean par uo r o 

Merpa 150 r/M 2• 
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Pl-1C. 3. Ipexcnojiuas OTfll-1BKa C6eflbiM 

cnoen: 1 - cno ji 1-1 3 MC-55; 2- CflO ~ l-1 3 
MC-85; 3 - CflO~ MC-75 

Vl 3 pac, 4 Bl-1AH O, 4TO conepxauwe 
oonaropoxeuHO~ Ma KYflaTYPHo~ MaCCbl 
B noncnce Tpe xcflo~HO~ OTfll-1BKl-1 CHI-1­

lKaeT 6efll-13HY OTfll-1 BKl-1. ipa¢l-1K n03BO­

ns er onpenenwrs 3aBl-1 Cl-1 MOCTb MelKAY 

Ka4eCTBeHHbiM napanerpo s nponykra 
(6 efl I-1 3HO~ B%) l-1 paCXOAOM cupss. CTO­
l-1MOCTb rpexcnoauoro recr-naauepa C 

6eflbiM cnoen 3aBl-1 Cl-1 T OT l-1CnOflb3yeMO­

ro BI-1Aa CblPbil 1-1 TeXH OflOrl-11-1 l-1 3rOTOB­
fleHl-1il. MaKyflaTYpa MC-85, OCHOBa enos 

2 - Hal-160flee neuieaoe cupse, 
Bfl l-1il Hl-1e pacnp eneneuua Cblpb il no 

CflOilM 6 ~ flO onp eAefleHo no HeKOTO­

pblM MeXaHl-14eCKl-1M nokaaare na. Ha 
pac. 5, 6, 7 npencraaneuu MeXaHI-1­
4eCK I-1 e noxaaarena, nony-re uuux OT­

fll-1BOK MHorOCflo~Horo recr-n aauepa C 

6eflbiM cnoex (conpor uene aae ua pas­

p bl B ( p l-1 C• 5), Pa3p blBHail Afl l-1 Ha 

(puc. 6), MOAYflb yn pyrocru (puc. 7). 
Vl 3 rp arpaxoe Bl-1AHO, 4TO Hal-160flb­

we~ MeXaHl-14eCKO~ np04HocTbIO orina ­

AalOT OTfl1-1 BKl-1 CpaBHoMepHoM conepxa ­
Hl-1eM BOflOKOH no CflOilM (conepx auae 
MaKyflaTypbl no CflOilM OT 20 AO 30 %). 
KaK 1-1 3BeCTHO l-13 nureparypu [3] , ncau ­
WeHl-1e KOfll-1 4eCTBa cnoea noeuuraer Me­

XaHl-14ecKY IO np04HOCTb sa C4eT paauo­

MepHoro pacnpeAefleH l-1 il BOfl OKOH no 

CflOilM npl-1 <!>0pMOBaHl-1l-1. IlPl-1 conepx a­
Hl-1l-1 06flaropolKeHH o~ MaCCbl MC-55, 

p a BHo~ 50 % OTfl l-1 BKa COAeplKl-1T 50 % 
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Pl-1c. 5. 3aBl-1 Cl-1MO CTb MelKAY COnpOTl-1BfleHl-1eM ua paapua 1-1 cOAeplKaH l-1 eM 

otin aropo xeuuoti MaKYflaTypHo~ MaCCbl 

MaKyflaTypbl MC-55 l-1 50 % MaKYflaTYp bl 

MC-85 - 3TO ABY X C flO~Hb l~ «apron, CO­

A e p lKall.\l-1~ B 60flbwe~ CTeneHI-1 cupse C 
H al-1M eHbWe ~ np04HOCTblO.1l03ToMyHa­

6fllOAaeTcil Ml-1Hl-1MaflbHO e 3Ha4eHl-1e 

np04HoCTHbiX napaaerpos. 
HeBbICOKl-1e MeXaHl-14 eCKl-1 e xapa«­

Tepl-1CTI-1Kl-1 OTfl l-1 BOK 6e3 MaKyflaTy pbl 

MC-85 Bbl3BaHbi OTcYTCT Bl-1 eM rperse­

ro cnon. OAH aKo 3TOT aapu aar ABYX­
C flO~HO~ OTflI-1B Kl-1 l-1M eeT 60fle e BbICO ­

KylO np04HoCTb sa C4eT cOAeplKaHl-1il 
Hal-1 60flee nposuux BOflOKOH MaKyfla­

rypu MC-75. 

MaKCl-1 MaflbHYIO np04HoCTb l-1MeeT 
OTfll-1BKa C cOAeplKaHl-1eM MaKyflaTypbl 

MC-85 B cpeAHeM cno e paaaox 20 %. 
Bucoxan npo-ruocr s sroro aapuaara 

l1ellJlIonooa 6yMara KaproH ', ' • , . : 41 , 56 
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06bRCHReTCR AByMR <jJaKTO paMI<1 : Hanl<1 ­
Yl<1 eM r pex CnOeB 1<1 C HI<1 3KI<1M conepxa­
Hl<1eM ra3eTHO~ MaKynaTypbl C Me Hb We~ 

npOYHOCTblO MaKynaTypH blX BOn OKOH. 
TaKI<1M 06pa3 0M, B npOMbl Wn eHH blX 

ycnoBI<1 RX Hal<160nee npeAnOYTI<1 TeneH 
aapwa ur Cconepxaa ne Ma KynaTY PH O ~ 

MaCCbl MC-86 20 %, YTO n03BonHeTno­
nYY~Tb MaKcl<1 ManbHylO MeXa Hl<1 yecKYIO 
xapaxrepacrwxy rpex cnouaoro TeCT­
Jla~Hepa C 6en1<13HO~ B I<1HTepBane OT 
70 A0 75%. 

Pa60Ta aun onneua npa cO BMec THo~ 

<jJ I<1Ha H COB o ~ nonnepx xe MHHHcTep­
CTBa 06pa30BaHHR H HayKH P4l H rep­
MaHcKo~ cny>K6bl aKaAeMH4eCKHX 06­
MeHOB DAAD Bpanxax nporpan xu CTa­
)t(I<1POBK~ MonOAblX Y4eHbiX «MHxaHn 
JlOMOHOCOB 2014 r.». 
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P ~ c. 6. 3aB~c~MoCTb Me)t(AY pa3p blBHO~ An~Hbl ~ cOAep)t(aH~eM 

06na ropo)t(eH Ho~ MaKynarypHo~ MacCbI 
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PI<1 C. 7. 3aBI<1CI<1MOCTb Me)t(AY MOAyneM ynpyrocru 1<1 cOAep)t(aHl<1eM 
06n arop o)t(e H Ho~ M a K ynaTypH o ~ Ma cCbI 
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