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YAK 676.1.054.1 

nOBblweHue 3$$eKmUBHocmu gopocngcKa
 
MaKgnamgpHou MaCCbl BngnbcaquoHHoM
 
gucnep2amope
 

H. n. MI1AYKOB, O. C. Bapblrl1Ha, 

n. B. OCl1nOB, B. C. KypOB, 

IIlroYBnO « Bercuras urxona 

TeXH OnOrl111 11 3HepreTI1 KI1 

npa CaHKT-neTep6yprcKoM 

rOCYAapCTBeHHOM 

TeXHOnOrl1 'leCKOMYHI1BepCI1TeTe 

npOMblwneHHblXrexaonoraa 

11 AI13aiiHa 

B Te XHOnOrl111 n0Ar0TOBKI1 MaKy­

JlaTypHoi1 MaC Cbl pocnycx ocyuiecr­
BJll1eTCl1 B r aupopaatiaaarene. npa 

3TOM 06pa3yeTCl1 60JlbWOe KOJlI1'leCTBO 

uepacnyuieuuux ny-ucos BOJlOKOH. AJll1 

MaKyJlaTypHoi1 MaCCbl B OCHOBHOM 113 

I1CnOJlb30BaH Hbi X roo posU\11 KOB, COAep ­

lKaU\ei1 npoxneaaaouiae COCTaBbl 11 ana­
ronpovaue CMOJlbl, xapaxrepaa BbICOKal1 

n p 0 4 HOCTb MelKBOJlOKOHHblX CBl13ei1 B 

nY4Kax BOJlOKOH. C uenuo nOBbIWeHI1l1 

3<jJ<jJeKTI1BHOCTI1 pocnycxa BblnOJlHeHbl 

I1CCJleAOBaHI1l1 C nopocnycxox TaKoi1 

MaKyJlarypHoi1 MaCCbl B HOBOM 060PYAO­

BaHl111 - nynbcalll10HHOM AI1CnepraTope 

(pnA) - 11 npl1MeHeHl1eM cne uuansuux 

XI1M11 KaTOB-CMa 'l l1sareneti. 

llpouecc nopocnycxa B nyn scaua ­
OHHOM AI1Cnep raTope npOI1CXOAI1T aa 

C4eT KOMnneKcHoro B03Aei1cTBI1l1 psna 
<jJaKTopOB: Me XaHI14 e CKOro; nynsca ­
11110HHOrO; ynapaoro : diaxropa lKI1A­

KOCTHoro TpeHI1l1 . Vlcn onb 30BaHI1 e 

pnA n03BOJll1eT YMeHbWI1Tb BpeMl1 

poc nycKa C~Pbl1 11 3Hepr03aTpaT~. 

AJll1 YJlY4weHI1l1 CTeneHI1 nopocnycxa B 

Aa HHo i1 pafiore npI1MeHl1J1I1Cb A0 6 a BKI1 

xouuepaa «BASF SE» roprosoa Map­
KI1 «Plurafac?» ABYX BI1AOB, xoropue 
n p e ACTa BJll1IOT no XI1MI14e c Ko i1 CTpyK­

Type aJiKOKCl1nl1pOBaHHble, npenyute­
CTBeHHO uepaaeereneu uue lKl1p Hble 

cnapru C COAeplKa Hl1eM aJlKI1J1eHOK­

CI1AOB; MoryT conepx an, xouueaue 
rl1APOKI1CnbHble rpynnu: yCT0i14I1Bbl K 

Aei1cTBI1IO CI1J1bHbIX KI1CJlOT, ren nepa­
rypu, YCI1J1I1l1M CABl1ra ; l1BJll1IOTCl1 H113­

KoneHHblMI1, He l10 HOr e HHbl MI1 nosep x­

HOCTHO-aKTI1BHbIMI1 BeU\eCTBaMI1 ( nAB) 

C BblCOKI1MI1 cBoi1cTBaMI1 CMa4I1BaHI1l1, 

BKn104al1 Aei1cTBl1e n o OTHOWeHl11O K 

cporoeeeurax BOJlOKHaM C 4aCTI111aMI1 

cxon 11 xpaxaanoa . 

no peaynsrara« I1CCJleAOBaHI1l1 

au n o n a e u a Cp a BH I1Te Jl b Ha l1 oue a ­

«a suep roaarpar 11 3<jJ<jJeKTI1BHOCTI1 

npOllecca pocnycKa MaKyJlaTypHoi1 

MaCCbl B rl1APOpa3611BaTene 11 pcra­

11 11 0 HHo - n YJl b c a ll I10 HHOM Al1cnepra ­

Tope C I1CnOJlb30Ba HI1eM YKa3aHHbix 

pearearos. 
3KCnepl1MeHTaJlbHbie I1CCJleAO ­

BaH I1l1 npOBOAI1J1I1Cb B paakax Hay4­

HOi1 pafioru Ka<jJeApbl npoueccos 11 

annaparo a XI1MI14 e c Ko i1 Te XHOJlOrl111 

CaHKT-neTep6 yp rcKo ro rOCYAap­
CTBeH Horo YH I1BepC~tTeTa npOMblW­
ne HHblX TexHonor l1ii 11 ,!\113aiiHa . 
Pocnycx np0I1 3BOAl1nCl1 B r11APOpa3 ­

611BaTeJle « Wen nber g apparater 
AB» (WBel.\I1l1), MOU\HOCTblO 0,75 KBT,­

4acToToi1 BpaU\eHI1l1 AO 1410 06/ 

MI1H,06beMoM 16,5 JI, 11 B pnA Ka<jJeApbl 

npoueccoa 11 annaparos XI1MI14e c Ko i1 

Te XHOnOrl111 cn6 rTYpn (MOU\HOCTb 

5,5 KB T, 4aCTOTa BpaU\eHI1l1 3000 06/ 

MI1H, 06beM 50 JI .) . Jlafioparopuuji 
I1HCTpyMeHTapl1i1 AJll1 aaanuaa: a) 

auanuaarop BJialKHOCTI1 «Sartorius 
Moisture Analyzer MA4S» AJll1 on pe­

AeneHI1l1 cOAeplKaHI1l1 snara C I1cnOJlb­

30BaHI1eM TepMOrpaBI1MeTpl14eCKOro 

MeTOAa, 6) anna par lllonnep-Parnepa 
P95588 AJll1 onpeAeJleHI1l1 CTeneHI1 

n OMOJla, B) aecu AJil1 B3BeWI1BaHI1l1 Ha ­

BeCOK 11 onpeneneuan KOHlleHTpall1111 

MaCCbl, T04H0i1 A0311POBKI1 XI1MI1KaTOB 

(T04HOCTb AO 0,1 r, 0,001 r) . 

B Ka4eCTBe cupsa acnonsaoaanacs 

MaKyJlarypa MapKI1 MC-55; xoaueurpa­

111111 npa pocnycxe B r11APOpa3611BaTe­

ne COCTaBJll1na 4,5 %, BpeMl1 pocnycxa 

- 30 MI1H. B pnA xouue-rrpauaa Ma CCbl 

COCTaBnl1J1a 2,6 %, spena pocnycxa He 

npeauurano 1,5 MI1H . 

3<jJ<jJeKTI1BHOCTb npouecca pocny­

CKa oueuuaanacs no cOAeplKaHl11O 
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aep acnyuieuuux B0110KOH B ortiupa ­
eMbl X npofiax. 

Ha pac, 1 npencrasneuu pesyns­
TaT~ 3 KC n e pl-l M e HTa11 b H ~x l-lCC11eAO­
B aH l-l~ no on peneneu l-l 10 3aBl-101MOCTl-l 
conepxcauaa Hepacny~eHHblx B0110­
KOH OT sarpar 3Hep rl-lH npa pocnycxe 
MaCCbl B r HAPopa36H BaTe11e np a 
pa 311H4Ho~ A03HpoBKe XHMHKaTOB. 

PHC. 1 HarnHAHo H1111lOcTpHpyeT 
3aBHCHMO CTb Ka4eCTBeHHoro no­
Ka3aTe11H aopocnycxa (conepxca ­
HHe uepacnyureaaux B0110KOH) OT 
s ue prer a xecxax aarpar Ha npouecc, 
Ha611IOAaeTcH 3KCnOHeHLJ,Ha11bHaH 
3aBHCHMO CTb, ace KpHBbie xapakr e­
PH3YlOTCH Ha11H4HeM KpHTH4ecKo~ 

T04KH (65-75 BT, 4TO coorsercreyer 

5-7 MHH patioru rHAPopa36HBaTe11H). 
To ecrs 3KOHOMH4eCKH LJ,e11eco06pa3­
HO npoH3BoAHTb pocnycx B Te4eHHH 
5-7 MHH . 3Ha4HTe11bHoro 3¢¢eKTa 
OT BHeApeHHH pearearos B Maccy He 
Ha611IOAa110Cb npa pac xoaax 3-7 Kr 
r o aa pu o ro Ha TOHHy a6co11IOTHO 
cyx oro B0110KHa . HaH6011bwe~ 3¢­
¢eKTHBHoCTblO C T04KH 3peHHH po­
cnycxa 0611aAa1OT XHMl-l KaTbl C 6011ee 
BblCOKHM pacxonox. 4TO H C11eAOBa110 
o>KHAaTb B YC110BHHX natioparopuoro 
3KcnepHMeHTa. 

Ha puc. 2 npencrasneau pe3Y11bTa­
Tbl3KcnepHMeHTa11 bHblx l-lCC11eAOBaHH~ 

no onpeAe11eHHIO 3aBl-l CHMOCTl-l conep­
>KaHl-l R uepacnyureuaux B0110KOH OT 
aarpar 3Hepr l-l l-l npu pocnvcxe MaCCbl 
B ny11bcau,l-lOHHO M Al-lCnepraTOpe npu 
pa 311l-l4HO ~ A03HpoBKe Xl-l Ml-l KaTO B. 

npHMeHeHHe peare-rroa B xa-re­
CTBe AHcnepraTOpoB npn nopocny­
CKe B pOTaLJ,HOHHo-ny11bCaLJ,HOHHOM 
AHcnepraTope nOKa3a110 11Y4WHe 
CBO~CTBa peareHTOB npa 6011bwe~ 

HX A03HpoBKe (5 -7 Kr/T). KpHTH­
4eCKaH T04Ka CHH>KeHHH 3¢¢eK ­
THBHOCTH pccnycxa 50-55 BT. \113 
3TOro MO>KHO CAe11aTb BblBOA 0 6011ee 
BblrOAHOM Hcn011b30BaHHH pnA A11H 
pocnycxa MaCCbl C T04KH 3peHHH 
3KOHOMH H 3HeprHH. 

B xone npOBeAeHHH skcnepuneu­
Ta 11 b H ~X HCC11eAOBaHH~ Bl-l3ya11bHo 
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Pac. 1. 3aBl-lCl-lMOCTb conepxauas aepacnyuieuau x BOIlOKOH OT sarpar 3Hepr l-l l-l 
npa pocnycxe MaCCbl B runpopastiaaarene npa pa31ll-l4HOHA03l-lpOBKe Xl-lM l-lKaTOB 
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Pl-lC. 2. 3aBl-lCl-lMOCTb cOAep}f(aHl-lH uepacrtyuiexaux B0110KOH OT sarpar 3Heprl-ll-l 
npa pocnycxe MaCCbl B ny11bcau,l-lOHHOM Al-lCnepraTOpe npa pa31ll-l4HOH A03l-lpOBKe 
Xl-l Ml-l KaTOB 

6bl110 YCTaHoB11eHo aexoropoe no­ Te11bHOCTH Bbl3BaHO H3MeHeH HeMpe­
asuueuae neHo06pa30BaHHH HOAHO­ 0110rH4eCKH X CBO ~CTB MaKy11aTypHoH 
apeweuuo npoH3BoAHTe11bHocTH pnA MaCCbl nOA B03Ae~cTBHeM peareura. 
npn A03HpoBKe 7 Kr/ T aCB peare-rra XHMHKaT B AaHHOM c11Y4ae patioraer 
«Plurafac>» - II. BH3ya11bHo onpe­ KaKAHcnepraTop: oC11a611HeT Me>K BO­

Ae11eHO, 4TO noasnueaae npOH3BOAl-l­ 110KOHHbie CBH3H B Hepacny~eHHoH 
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MaKyllaType ; CH~Dl{aeT BH 3KOCTb 
BOllOKHI1CTOCl MaCCbl B nOTOKe. CTe ­
neHb nonona MaKyllaTypH oCl MaCCbl 
113MeHHllaCb B npeneriax OT 40 °W P 
AO 50 °W P. 

3epepeKT OT CHl1}1{eHI1H BH3KOCTI1 
BOllOKHI1CTOCl MaCCbl CT04KI1 3peHI1H 
pac xona 3Heprl111 B AaHHoCl pafiore 
He I1CClleAO BallCH, XOTH I1MeeT 6011b­
woCl npaKTI14eCKOe 3Ha4eHl1e, TaK}I{e 
KaK 11 He pacxpsrr 3KOHOMI1 4eCKI1Cl 
nOTeH411all BHeApeHI1H peare HTa C 
T04KI1 3peHI1H 3KOHOMI111 3Heprl111 
npl1 nepeKa411BaHI111 11 AopocnycKe 
MaKyllaTypHoCl MaCCbl. ComaCHO 1111 ­

reparypasia I1CT04 HI1KaM, 113MeHeHI1e 
HaCOCHoro 3epepeKTa nYllbca4 11 0HHbiX 
AI1 CnepraTopOB 11 CMeCI1TellbHblX Ha­
COCOB MO}l{eT AOCTl1 raTb 30 %. 

(nI1COK 11I1Teparypbl 

1. KnapK A>K. TeXHOll Or l1 H uen ­
lllOl103 bl. [TeKcT] / Knax A}I{.j/ M.: nec­
HaH npoauurneaaocrs, 1983 . - 456 c. 

2. rocr 10700-97 MaKyllaTypa 
6yMa}f{HaH 11 KapToHHaH . TeXHl-14eCKl-1e 
YCllOBl-1H . B3aMeH roCT 10700-89; 
BBeA. 1991-01-01. - M.: Vl3AaTellbcTBo 
craunapros : M.: VlnK Vl3AaTellbcTBo 
CTaHAapToB, 2003. - 12 c. 

IHH$OpMaqUOHHOe COOfimeHUe
 

Ha nepepatiorxy OTXOAOB He­
06 XOAl-1Mbl I1HBeCTl-14l-111 B paanepe 
150 MllPA py611eCl . 06 3TOM 3aBBl-111 
Ml-1Hl-1CTP npnponuu x pecypCOB l-1 
3KOllOrl1l-1 P$ (epre~ AOHCKO~ Ha 
«npaBI1Tell bCTBeHHOM-iace» B COBeTe 
$eAepa411l-1 $C P$, nOCBHute HHOM 
npo611eMaM ynpaaneaaa OTXOAaMI1. 

no CllOBaM C. AOHcKo ro, no ­
rpefinocrt, I1HBeCTI14l-1Cl B C03AaHI1e 
06beKTOB I1HeppacTpyKTyp bl no ne ­
pep atiorxe OTXOAOB, nonnexca urax 
yn111l-13a4l-1l-1, Ha Ha4allbHblCl nepaoa 
04e Hl-1BaeTCH cerOAHH np l-1M epHO B 
150 MllPA py6. Texyuiae }I{e 06b eMbi 
ep l-1 HaHCl1pOBaHl-1 H COCTaBllHIOT He 
6011ee 8 MllPA B rOA. «Heo6xOAl-1 MO 
npl-1Blle4b np a KTl-14 eCKI1 B 20 pa3 
60 11 bwe l-1 HBeCTl-14l-1Cl B crpepy nepe ­
pa60TKI1», - nOA4epKHyll OH . 

HOBblM3aKOHOM458-$3 C03AaHbi 

YCll OBI1H AllR np l1 TOKa l-1 HBeCTI1 4 l-1 Cl 
B orpa cn s. A OKyMeHT OXBaTl-1 11 ABe 
coepu perynaposau as : np l1 pOAOOX ­
paHHylO 11 }I{1111 l1utHO- KoMMyHall bHylO, 

C03AaB YCllOB I1 1'1 AJlH epOpMl-1 pOBaHI1H 
HOBoro ceKTopa 3KOH OMl-1 Kl-1 - l-1HAY­

CTpl1l-1 nepepafiorxa OTXOAOB. OHa 
n0 3BOlll1T yClTI1 OT CI1CTeMbl cxnann­
pOBa Hl-1H 11 3aXOpOHe Hl-1H . 

B xone BbicrynJleHI1H C. AOHCKOCl 
OTMeTI111 : « B CO BeTCK oe 11 nOCTCO­

BeTCKoe BpeMH Haw a crpaaa repsna 
re kr apu 3eMJlI1, npeAHa3Ha4e HH bie 
nOA Myco pHble nonarouu, a BMeCTe 
C He Cl - nonesau e AJlH 3KOHOMl-1Kl-1 
pe cyp Cbl B Bl-1 Ae OTXO AOB. CeCl4ac 
Mbl paCC4l-1 TbIBaeM, 4TO cI1Tya411H B 
06JlaCTl-1 OTXOAOB Ha4HeT MeHl'lTbCH 
Kop eHHblM06 pa30M». 

3aKOH BBOAI1T HOBblCl 3KOHOMI1­
4eCKl-1 Cl MeXaHI13M, OCHOBaHHblCl Ha 

06H3aHHOCTl-1 np0 I1 3BOAl-1 Telle Cl 11 
l-1MnOpTepOB TOB apOB l-1 y naKo BKI1 
yTl-111 11 3l-1pOB aTb l-1 X nOCll e YTp aT~ 

norpetiarenscxax CBOi1CTB - 3TO TaK 
Ha3blBae MaH pac urap eun as OTBeT­
CTBeHH OCTb np0l-1 3BOAI1TellH. OTXOAbl 
pa3AeJleHbi Ha OAHOpOAHble rpynnsr, 
I1 CXOAH 113 cn po ca Ha none aa sre 
KOM nOHeHTbl, xor opu e MoryT 6blTb B 
peaynsr ar e nOJlY4eHbl. no CJlOBaM C. 
A OHCK oro, 3TO c03AaeT 3aMKHYTbie 
411 Kllbl B06 pauteHI1 11 CoTXOAaMI1, B03­

epauias I1X BX03HClcTBeHHblCl 060pOT, 
l-1CKJlI04aH aaxopoueaue. 

KpOMe r o ro, 3aKOH yny-uuaer 

npaKTI1KY 06pauteHI1H CTKO B crpepe 
}l{KX, l-13MeHHeT l-1HCTl-1ry4110HallbHYIO 
crpyxrypy. nepepacnpenenaa epyHK­
41111 Me}l{AY oprauasia BllaCTI1, BHOCI1T 
KOppeKTI1Bbl B rapadiaoe perynnpo­
BaHl1e. 6e3 3TI1X 113MeHeHl-1Cl B }l{KX 
HeB03MO}l{HO nOJlH04eHHo peanuao­
aar s pactuapea ay io OTBeTCTBeHHOCTb 

np0 l-13 BOAl-1TeJlH. 
B 4aCTI1 3KOllOrl-14 eCKOro npa Ba 

3aKOHOM coaepureacrayerca Cl-1CTeMa 
11114eH3I1pOBaHl-1H, BBOAHTCH HOBbie, 
nporpecc as uu e l-1HCTpyMeHTbl pery ­
11l1 pOBa Hl-1H . 

Bce 3TI1 HO BOBBeAeHl-1H B 4eJlOM 
COOTBeTcTBy lOT HopMaM Opraaasa ­
~ 1111 3KO HOMI1'1eCKOrO COTp YA HI1'1e­

CTBa H p a 3B HTHH, 4TO, npa YCllO BI1l-1 
l-1X peaJll-13a411 11, orxpuaaer nopory 
AllH BCTy nlleHI1H B 03CP no 3TOMy 
aanpa sneajuo. 

npecc-cny>K6a 
MI1Hnpl1pOAblPOCCl111 

tlennonosa 6YM<lra KaPTOH '. •••• :1i1ffii. 70 
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