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Pa3pa60TKa ~HHo B aw~ oHH o R TeXHO­
norl-1l-1 KOMnn eKcHoR nepepatior xa apeae­
C~ Hb l nI-1CTBeH H~ WbJ [1-3] caasaua ~ Cnpo­
6n e Ma M ~ 6ecxnopHoR oT6enKI-1. Vl3 r pex 
noreuuaan suux HanpaBneH~R ncnonsao­
BaHl-1il 6eneHoR uenmonoau 1-13 ApeBeCI-1­
Hbl n~CTBeH H ~W b l - wennlOn03a Anil 6yMa­
rl-1 1-1 KapTO Ha, uenr uonosa gnil CfVl 1-1 wen­
n10n03a Anil XI-1MI-1 4eCKOR nepepatiorxa 
(pacr sopaa aa uenru onoaa) nepexon K 

6ecxnopHoR orbenxe [4-6] H a~ 60n ee aK­
ryaneu gnil nepaoro 1-1 sro poro uanpaane­
H~R. OCTaHoB~Mcil Ha 3TOM aonpoce 60­
nee nonpoouo, 

CYTb npo6neMbl. KaK 1-13BeCTHO, Ape­
eecuaa COCTO I-1 T 1-13 rpex OC HOB HblX KOM­
nOH eHTOB- uenru onosu (45-55 %), re M~ ­

uenmonos (20-30 %) 1-1 nl-1r H~Ha (20 ­
30 %). l.(ennlOn03a ~ r e M ~wenn lOn 03 bl OT­
HOCilTCil K«naccyy rneacnoa a n ~ r H ~ H - K 
xnaccy apOMaTI-14e CKI-1X coeAI-1HeHI-1R, gnil 
KOTOpblXxapaxr epsa nerxocn, 06pa30Ba­
Hl-1il CMoneKynilpHblM xnopon xnopopra­
HI-14eCK I-1 X c o eg I-1 H e H ~ R . 

Ilpesecana MO)l{eT paccaarp uear sca 
Ka K KO HCTpyKW l-1 il 1-13 M~KpOCKOnI-1 4eCK I-1X 

cnO~CT bIX apMl-1 pOBa HHblX rpyoo«, opneu­
rup ceauuu x B H anp aBn eH ~ 1-1 cr sona. Ape­
BeC Hoe BeUjecTBo npegCTaBnillOT KaK wen ­

nlOn03HYlO apnarypy (1-13 BonOKOH 1-1 cP~6 ­

punn). BHeApeHHylO BaMopcP HylO Marpl-1WY, 
COCTOilUjYIO 1-13 nl-1 rHI-1 Ha 1-1 reM ~wennlOn 0 3. 

n pl-1 pOAH blR n~ rHI-1H B npeaecw ue I-1MeeT 
crpysrypy rpexaepuoa CeTKI-1. VlMeHHO 3ry 
cerky ~ HaAo paapyun r r s Mil nonY4eH I-1 il 
BOnOKHI-1CTblX nonYcPa6p~Ka ToB [7] . 

n p~ nonY4eHI-11-1 uenruonosu AJl il 6e­
JlblX BI-1 AO B 6YMa r ~ 1-1 xaprou a, xoropue 
gOJl)l{Hbl otinanars BblCOKOR1-1 YCT oR4 ~ BOR 

6eJlI-13 HOR, 1-1 3 npeaecauu gon)l{eH 6blTb 
gOCTaT04HO nonso ygaJleHJl~ rH~H . 50Jlb­

wail 4aCTb Jl ~ r H~ H a ynansercs 1-13 ApeBe­
C ~ Hb l n p ~ eapke, a oCTaT04 HbiR n ~rH I-1 H ­
npa or tienke. n p ~ I-1cnOJlb 30 Ba H~~ Ha nep­
BoRCT a g~~ oT6eJl KI-1 MOJl eKyJl il pHOrOXJl O­
pa ( XJlOpl-1pO Ba H ~e) npo I-1 CXOA~T asene­
Hl-1e xnopa BapOMaTI-14eCKOe snpo n~ rHI-1­

Hd, AHanor l-1 4Hail Ka pTI-1Ha Ha 6JllOgaeTcill-1 
npl-1 ~cnO Jlb30BaH~~ AJlH oT6enK~ runox­
nopura, TaK KaK B BOAH blX pacr BOpax rl-1­
nOXJlO pl-1Ta scerna ~M eeTCil gl-1H aM~4 eC Koe 

paaaosecae Me)l{gy XJlOpHOBaTI-1CTOR KI-1 C­
noroa, XJlOpOM1-1 r ~n OXJl O p~T OM . Bpesyns­
r are TaK)I{e 06pa3YlOTCil xnopopraaasec­
K~e coeg l-1HeH~il, xoro pue 4aCTI-14HO OC­
r aiorca BroTO BOR n pOAYKW ~ ~, a 4aCH14H O 
nepexonsr B CT04H bie BOAbl. B KaKo R-TO 
CTe neHI-1 ~ 3 CT04H biX BOA O H ~ yganil lO Tcil 
BCI-1 CTeMaX nOKanbHoR~ 06Uje3a BOACKoR 
04~CTKI-1 CTOKOB, OAHaKO 4aCTb ~X acerna 
OKa3bl BaeTCH Baonoexax [4-6]. 

np06JleMa YAaJleHl-1il OCTaT04HoroJll-1r­
HI-1Ha ~3 Ape Be c ~ H b l cassaua1-1 CHaHocrpyK­
ry pof A peB e c~H bl .)].nil ApeBec~Hbl ~ ee no­
Jl ~ M ep H bl x KOMnOHeHTOB HaH oCTpyKry pa 
npencraanser c060ROA~ H ~3 ypoBHeR HaA-

MoneKYJlilpH OR crpyxrypu Cp a3MepaM~ OT 
1 AO100 HaHoMerpoB (10-1000 aarcrpea) . 
KHaHocrpyKry pHblM3JleMeHTaM weJlJlIOJl03­
HoR crpyxrypu OTHOCilTCil aMopcPH b1e, Me­
30MOPcPHbJe 1-1 Kp I-1C Ta nJl ~ 4eCK l-1e 06 JlaC T ~, a 
TaK)I{e H aH ocP ~ 6p~ Jl Jlbl , M ~KPOcPI-16p ~nJl b l ~ 

cP I-16P ~ Jl Jlbl [7]. Hapsny CMoneKyJlilpH OR ~ 

MOPcP0JlOrI-1 4eCKOR crpYKTYPoRApeBeCI-1Hbl, 
I-1MeHHO aauocrpysrypa ~ ee COCTOil Hl-1e on­
penenrnor sees KOMnJleKCcBoRCTB, Ka K3TI-1X 
npaoonuu x pacrwrensuux non ~ Mep oB , TaK 
~ I-1Xnoseneuae npl-1 nepepatiorke. n03TO­
My CYUjeCTByeTB 3 a ~ MO CBil3 b npoueccosYAa­
n eH~ il OCTaT04Horo Jl ~rH I-1H a 1-1 3 He6eJleHOR 
weJlnlOJl03bl 1-1 ee HaHocrpyKry poR. 

nocne OTKpblTl-1 il B1955 roAY f . fl. AK ~­

MOM ~ B. M. H ~ K ~ TI-1H bI M oT6eJlKI-1 uenmo­
Jl03bl MoneKyJlilpHblM K~cnopO AOM ~ BbIHB­
JleH~ eM B Ce MI-1AeCilTblX ronax npouinoro 
sexa BblCOKOR TOKC I-14HOCT~ ~ Myra reH Hoc­
TI-1 XJlO pOp ra H I-1 4eCK~ X coe g ~ He H I-1R (g~OK ­

C ~ HOB ~ AP.), 06pa3YlOUj l-1 XCil npn xnopaoti 
orbenxe WenJl IOJl03bl, OTKa3OTucnonsaoea­
H ~ il npn ortienke ApeBeCHoR uennionosu 
xnopa ~ r jtnoxnopnta cranBa)l{HeRweR3KO­

JlOrl-14eCKoR np06Jl eMORusnM~ pa [8]. 
CYUjeCTByeTPilApa3HoBI-1gHoCTeR 6ec­

xnopsoa oT6eJlK~ , npexne scero, 3TO OT­
6eJlKa 6e3 ~ Cn OJlb 3 0BaH~il aneneur apao­
ro xnopa (Elemental Chlorine-Free - ECF), 
npa KOTOpoR ~ C nOJlb3ye T cil Ha psne cryne­
HeR A~O K C~g xnopa (gBYOKI-1 Cb xnopa). He 
06pa3YlOUjailCJl~ rH~ HOM xnopopraunvec­
K~X coeg I-1 HeH ~ R, ~ or tienaa Bo06Uje 6e3 
~C nO Jl b 30 Ba H I-1H co eA~H eHI-1R xnopa (Totally 
Ch lorine-Free - TCF). OgHaKo, npaxrwsec­
K~ BO scex CJlY4ailx OCHOB HOR CTaAl-1eR 

l n poeKT «Pa3pa60TKa I-1H HOBa l..\~O H HOR TeXH on or ~ ~ KOM nJleKC HOR nepepa60TKI-1 gpeBecl-1Hbl Jl ~ CTB e H H ~ l..\ bl (c BblBOgOM Ha M ~ ­

pO Bble P b I H K ~ HOBoro B~ ga TOBapHoR weJlJlIOJl03bl)) OCYUjeCTBJlileTCil n p ~ cP l-1H aHCOBoR nOAgep)l{Ke M I-1 H ~CTepCT Ba 06pa30Ba­
H~il ~ Hay KI-1 PO CC~ RC KOR <lJ e ge p al..\~ 1-1 (M ~ H0 6 pHa YK~ PO CCI-1 ~ ). Vl H~ Wl-1aTOpOM npoeKTa «fl I-1CT BeHH~ wall Bb l CTyn ~no OAO«fpyn­
na «!t1nI-1 M» B napTHepcTBe CCa HKT- n eTep6yp rc K~M ro cyga p CTBe HH b l l~ TeX H on o r ~ 4 e C K I-1 M YHI-1 Bepcl-1TeToM paCTI-1 Tenb Hbl x n OJl~ ­

MepOB [1]. 
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:~ HoroCTyn eH Y aTO i1 oT6enKH ~Bn~eTC~ KHC­

n op OAH a~ cryneHb - orti en xa l.\ennKJn03bl 

:~on eKyn ~ p H bI M KHcnopOAOM, n pHYeM BO 

Bcer·, MHpe n pH 3 H a eTC~ , YTO anepeue OHa 

6blna orxpura B 1955 roAY B POCCHH [9]. 
BHHMaHHe MHPOB~ X 3KOnOrHyeCKHX 

opraHH3al.\Hi1 K npotinene nepexoaa K 6ec­

xno PHo~ orc enxe pesko aospocno B css­
31' C rn06an H3a l.\He i1 MHpOBblX PblHKOB 

~enn lOn 03 H o -6yM a )t{ H o i1 npOAYKl.\HH, ¢op­

;' llpOBaHHe M rn 0 6 an bHbiX n OTOKOB BTO­

PII ~H O ro BonOKHa. 3TO ooycnosneao TeM, 

~T O npH MHoroKpaTHoi1 nepepacorke BTO­

pH4HbiX BonOKOH, xnopoprauavecx ne CO­

eAH H e H H~ , ancopcapoeauaue Ha BonOK­

He, nonaAaKJT B CTOYHble BOAbl H, COOTBeT­

CTBeHHO, B BOAoeMbl rex CTpaH, B KOTOpbl X 

OCYU1eCTBn ~ eTC~ nepepafior xa BTOpHYHO­

fOBonOKHa. npH 06beMe MHpOBOro npo­

IBBOACTBa 6yMarH Kap TOHa B 2011 roAY 

oxono 400 Mn H TOHH H CTeneHH Hcnonb­

30 B a HH~ BTOpHYHOro BonOKHa (2009) ­
55,6% BHHMaHl-1e K A aHH oMy sonpocy 
snonue onpasnauo [10-13 ]. 

n03TOMY BblBOA Ha MHpoBble pblHKH 

HOBblX BHAOB TOBa p Ho i1 uenmonosu (H 3 

ApeBecHHbl n HCTBeHHHl.\bl) He 0 6 xoAHM O 

o CYU1eCTBn ~ Tb C yyeTOM Ml-1pOBOi1 c HTYa­

qHHno AaHHoMy sonpocy. 
B 2007 ro AY Me)t{AYHapOAHbIMI-13KOnO­

n: ~eCKH M H OpraHl-13al.\l-1ilMl-1 6bln nOWOTOB­

neH0630p, nOCBil l1\e HHbl i1 pacnpocrpaue­
HHIO BMHpe 6ecxnopHoi1 oT6enKI-11-1 oTKa3Y 

OT IlC non b30 Ba H I-1 ~ npa ortienke MoneKy­

n~ pHoro xn o pa H runoxnopara [10-11] . 
B,·\ae 2011 rona B MOHTe6enno 1-1 MOH­

peaneCOCT o~n H C b OyepeAHble 3aceAa HHil 

l~elKAYH a pOAHo ro COlO3a Jlecasrx H 6y­

MalKHblX accollHallHH H KOHcynbTaTHB­

aero KOMln eTa no 6yMare H ApeBecHbl M 

npoAyKTaM etlAO OOH. B nopsnse nOA­

roTO BKI1 K 3TOMy 3aceAaHHIO MapKo 

'·1eH CI1 HK, Al1peKTOp no 3HepreTHKe H 

l KOnOr11 11 ( EPI (KoH!peAepallHSl eapo­
neiicKl1x np0l13BOAHTeneH 6yMarH) B 

KOHl\e 2010 rona pasocnan B Hal.\1-10­

HanbHble accounaua« BOnpOCHI-1K no I-1C­

,onb30BaHHKJ pa3nl-1YHbiX MeToAoB ortien­

KHBpa3Hbix CTpaHax B no cne AHl-1 e rOAbl, 

nocne BblxoAa B 2007 roAY 0630pa, nOA­

rOTOBneHHo rO Me)t{AYHapoAHbIMI-1 3 Ko n o ­

fI1 4eCKHMH opraHH3al.\HilMI-1 [10-11 ] . 

1\I 1l:1.1II0UhI T QHII 

199 0 199 1 1992 1993 1 99 ~ 199;; 19 96 199 7 199 8 1999 20 00200 1 2002 20 03 2ll0~ 200;; 2006 200 7 

PI-1C. 1. 0611\eMl-1poBoi1 npO¢l-1nb np0l-1 3BOACTBa 6eneHoi1l.\ennKJn 03bl 

- - TCF 
-_ _ r:CF 

- - ;J,pym : 

<; 
<, 

<, 
<, 

<, 

-, 

<, -• .. .. r-. 

-­ -­
.. • -.I 0 .J • 

10 

20 

so 

60 

90 

50 

70 

3TOT 060611\eHHbli1 MaTepl-1an, BKnKJya ­

KJ l1\l-1i1 0630P 2007 rona, nOW OTOBn e HHbl i1 

Me)t{AYHapOAHbIMH 3KOno rl-1yeCKHMI-1 opra­
HI-13al.\H~MH, C yyeTOM MaTepHanOB, nony­

yeHHbl X OT Hal.\1-10HanbHbl X aCCOl.\Ha l.\Hi1, 

paccaarpueaercs HH)t{e [10-13] . 
BCBil3H C BCTYnneHHeM POCCHI-1 B BTO 

3TOT MaTepHan npeACTaBnileTC~ OyeHb 

I-1 HTepeCHbl M Anil POCCHi1CKOCll.\6n. 

B HaCTO~l1\ ee Bpe M~ B Ml-1pe n pOH3BO­

AHTCil oxono 100 MnH TOHH 6eneHOCI TO­

BapHoi1l.\enn KJn03bl. Ha pblHK e npoaonxa ­
eT AOMHHHpOBaTb ECF-l.\ennKJn03, B 2007 
rOAY npOH3BOACTBO ECF AOCTHrn o 60nee 

88 MnH TOHH, COCTaBHB tionee 89 % MHpO ­

aoro pblHKa 6eneHOCI uennonoau . n o 

cpaB HeHHKJ C ypoBHeM 2005 rona 0611\ee 

npoH3BoACTBO ECF YBenHYHnOCb Hd 12,6 
MnH TOHH. BOTnHYHe OT 3TOro, npoaason­
CTBO uenm oncau , TCF, npononxano CHH­

xarsca, coxpausn He60nbWYKJ HI-1WY ua 
ypoaae MeHee 5 % Ml-1pOBoro npouason­
CTBa 6eneH oCi uenmonosu. B aacroautee 
epe-ia, no o ny 6n l-1 Ko Ba HHbiM AaH HblM [lO­
B], nHWb oxon o 5-6 % Ml-1pO Boi16eneH oCi 

uenruonoau oroenuaaercs C I-1 CnOn b30 Ba­

HHeM 3neMeHTHoro xnopa . 

VlMeHHo cnocof ECF npl-13HaH 0AHI-1M 

H3 OCHOBHblX KOMnOHeHTOB «HaHnYYWH X 

cYl1\eCTBYKJl1\H X (AOCTYnHbl x) TexH onorHi1» 

( HCT HnH BAT). HOBbIe HccneAOBa HHil nOA­

TBep)t{AaKJT COBMeCTHMOCTb 6yMa rH , no ny ­

YeHHOCI C ECF, C YCTOi1YHBOCTbKJ 3KOCHC­

TeMbl, H )t{enaHHe npOH3BOAHTeneCi 6yMa­

rH 06eC neYHBaTb su coxoe KayeCTBO Bbl­

nyc Kae Mo i1 npOAYKl.\HH C Hcnonb30BaHH­

eM ECF no-npexueay He ocnaoesaer. npH 

Ta KHX Be COMblX aprynearax, HOBbie npo­
1-13BOACTBa 6eneHoCi uenru o nosu npHAyT 

Ha pbIH OK, I-1 cnonb3Yil rexaonorwuortien­
KH Ha OCHOBe ECF [10-13]. 

Ha pHC. 1 npencraanea «06~eM l1 po­

BOH np0!pl1n b n p 0 l13BOA CTBa 6eneHoH 

uenmonoasr ». AHanl-13 npuseneuau x 

AaHH bix nokaauaaer, YTO B uenon no MI-1Py 

npouecc BblTeCHeH l-1ilxnopu oji oT6enKH Ha 

6 ecxno pHy KJ wen no BpeMeHH He paBHO ­

MepHO . n 0 3TOMY, l.\eneC006pa3HO npoaua­
nH3HpOBaTb, KaK npOXOAHn 3TOT npouecc 
Ha pa3HblX KOHTHHeHTa x. 

VlTaK, B 2007 roAY B MHpe Aonil ortien­
KH ECF nocra rna 89 %, C 0611\HM 06beMoM 

60nee yeM 88 MnH TOHH. B nocnenyioume 
roAbl (2008-2011 ) Aon ~ pblHKa npoaason­

CTBa ECF uenrnonoau npononx ana paCTH 

BO acex peruonax H 3Ta TeHAeHl.\Hil 6YAeT 

npononxarscs. npaKTl-1yeCKI-1 Bce HOBbie 

np01-13BOACTBa, nnaHl-1pyeMble BO acex 
peru ouax MHp a, BKnKJyaKJT np0I-13BOA­

CTBa ortienKH ECF. 

3 a n aA HaSl Eo p o n a . BEspone. no Aa H­

HblM CEPr, acs ApeBeCHail l.\ennKJnQ3a Aflil 

6y Ma r H npOH3BOAHTCil C Hcnon b30B aHHeM 

oT6enKH ECF HnH TCF. npH 3TOM B CKaHAH ­

Ha BHH :n OT nepeXOA 6bln OCYl1\e CTBn e H, 

o nepe)t{ail BeCb OCTanbHoi1 MHp - y)t{e B 

37 '. .. .. :... l.\e!1I110J10Ja DyMilra KilrrrOH 
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P ~ c. 3. npo ~ 3BogCTBO 6eneHoi.1l.\ennlOn03bl B Ce BepHoi.1 AMep ~Ke B 1990-2007 
ronu. 

1992 rogy gonR ECF oT6e n K~ npesucana 
76 % (pile. 2). 

Cesepaaa AMepl1Ka. BCeBepHoi.1 AMe­
p ~Ke (pile. 3) gOJlRnpoaasoncraa uennio­
nosu ECF K 2007 rogy COCTaBnRna 99 % 
npouaeoncrsa 6eneH oi.1l.\enmOn 03bl . nepe­
xon K ECF 6bln npaKT~4ecK~ saeepuiea B 
2001 roAY, CTpYKlYpa npoaseoncraa 6eJle­
Hoi.1 l.\ennlOn03bl BCWA npaurna BCOOTBeT­
CTB~ e CKnaCTepHblMII npaBIIJlaMII CWA 

no oxpaue oKpy»<alOl11ei.1 cpegbl. KnaCTep­
Hble llpaeana pacc MaTP ~ BaIOT, B4aCTHO CT~ , 

orfienxy ECF KaK «Ha~nY4w~e CYl11eCTBYIO ­
111 I1e TeXH OJl Or l1 ~ (HCT) >> AllR6eJleHoi.1 cyJl b­
epaTHoi.1 ~ HaTPOHHoi.1l.\ennIOJl03bl ~ AllR6y­
Ma»<HbIX ep a6 p~ K . V1 XOT R 06 111 ~ i.1 06beM 
npomaoncraaBCeBepHoi.1 AMep~K e Bnoc­
n egH~ e rogbl, Bnepnon 2005-200 7 rr., co­
KpaT~JlCR np~MepHo Ha 1 MJlH TOHH, B Ha­
CTOR l11ee BpeMR, nogaHH bl MaMep ~ K a HcKoi.1 

accouuaua« (AFPA), BCWA BCR npesecnaa 
uenru onosa AllR 6YM a r ~ ~ kaproua - ~n ~ 

ECF ~n~ TCF. AHanor~4HaR c~lYal.\~R Ha­
6mogaeTcR ~ BKauane, rne HI1 KaK~e 3aBO­
gbl, BblnycKalOl11~e TOBapHylO uenrnonosy 
AllR6YM ar ~ ~ KapTO Ha, He ~ cn on b3YIOT ane­
MeHTHbli.1 xnop. Eg~HCTBeHHoe ~cnonb30 ­

B aH~ e anexearapaoroxnopaBKaHageoey­
l11eCTBJlReTCR HeKOTOpblMI1 saaonaxa, Bbl ­

n YCKalOl11~M~ pacrsopaxue Bl1gbl cynbepaT­
HOi.1 uenruonosu (O H ~ ~cnonb3Y IOT r ~nox ­

Jl O P~T HaTPI1 i.1 ). 
IO>KHaR AMepllKa. B IO»<HOi.1 AMepl1 Ke 

npo ~ 3 B ogCTBO uenmon osu ECFnpononxa­
er 6blCTPO pacr«. Donee 4,5 Mn HTOHH HO­
BOi.1 n poAY Kl.\ ~ ~ ECF 6blno g06aBneHo Bpe­
ruoae C2005 rona, B 2007 r. ECF COCTaB­
nsno csuuie 90 % npoaaaoncraa 6eneHoi.1 
uenrnonosu. BD pa3~n~~ 100 % uenru onos­
soro npomeoncrea ~MeeT oT6enKY EC F. B 
4~Jl~ 100 % npoaasoncrsa 6eJleHoi.1 l.\en­
monosu oCYl11eCTBn ReTcR CoT6enKoi.1 ECF. 
Ha aasonax K onYM6~ ~ ece euie ~Cn Onb3Y­

lOT 3neMeHTapHbli.1 xnop gnR o T6enK~ ­
gOJlRuenrn onosu AllR 6 YMa r ~, oT6eJlI1Bae­
MOi.1 C3neMeHTapHbiM xnopon, COCTaBJlReT 
oxono 10 %, onaauo. ~ cn on b 30BaH~ e sne­
MeHTapHoro xnopa6ygeTnonsocr uo 3aMe­
HeHO oT6eJlKoi.1 ECF B2012 roAY. 

B RnoH1I1I (pile. 4) MOl11HOCT~ npo­
~3B ogCTBa 6eneHoi.1 uenru onosu COCTaB­
nRIOT okono 8,5 Mn HTOH H B ron. llpeoti­
pa30Ba H~R npouasoncrea Ha oT6enKY ECF 
Ha 4aJlOCb B 1996 rogy. B nepuon 2005­
2007 rr. 60nee 2 MnH TO HH uenruonosu 
npeotipaayercs B EC F. ECF rene ps ripen­

CTaBnReT88 % RnOHCKoro npoaaacncraa 
6eneHoi.1 uenm on osu . BCOOTBeTCTB ~~ C 
06R3aTenbCTBaM~ , np~HRTbIM~ KpynHblM~ 

npo~ 3 B og ~ T eJlRM~ 6eneHoi.1 uenr uon osu 
B 5lnoH~~ gnR YCTpaHeH~R xncpa, npo­
gOJl »<aeTCR pOCTa nepexona Hd ECF-OT­
6enKy. B 2009 rcny npoMblwneHHoCTb 
npouaeena 6,8 MnH T 6eneHoi.1 cynbepaT­
HOi.1 uenmonoau . V13 6,8 MnH TO HH 
6,39 MJlH T oT6eJll1 BalO TCR ECF/ TCF ~ oc­
TaJlbHble (OAl M~nJlI10Ha TOHH) gJlR cne­
l.\~an bH bI X np0l.\eCCOB - xnopoM. 

B IO>KHoi-i AljJplIKe H ~ Og~H ~3 3aB O­
gOBHe I1cnonb3yeT3neMeHTHblii xnop. Bce 
saaonu n p ~ M e H R IOT K~CJlOP0Pv g~OKc~ g 

xnopa ~ nepekncs sonopona. BMapoKKo 
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Ta611V1 l.\a 1 

AonR 4enmonol bl ECF B06uteMnpeasaoncr ae 6eneHoit 4enmonol bl B Mllpe MoTAenbHblx perlloHax 

rOAbl t~~ poBoe npoVl3BoACTBO CKaHAVl HaBVlR CesepaaaAMepVlKa I{))I(HaR At.,epVl Ka OCTaflbHo ~ MVl P' 
npOVl3BOACT- 1'(0iiil ECF npOVl3BOACT- - AonRECF npOVl 3BOACT- AonR ECF npOVl3BOACT- AonRECF npOVl3BOACT- AOl1R ECF 
BO 6 ene Ho~ uennonosu BO 6ene Ho ~ uenmonosu, BO6en e Ho ~ uenmonosu, B06en eHo ~ uennoncsu. BO 6en e Ho~ uenmonoau, 
uenmonosu, % uenmonosu, % uennonoau, % I l1ennlOn03bl, uenmonosu, % 

MnHT l~ l1 H T ~'n H T ~,n H T MnHT 

1990 68,6 6,4 9,81 32,2 38,25 3,0 0,0 15,7 

1991 69,5 13,8 10,45 51,4 38,26 7,7 4,2 16,1 

1992 71,7 24,0 11,71 76,3 38,27 14,2 1,8 la,S 

1993 73,5 30,5 12,90 78,4 38,13 20,7 21,8 16,9 

1994 76,0 38,4 14,78 80,8 38,27 30,0 29,4 17,5 

1995 78,1 44,3 15,28 76,8 38,73 42,4 31,1 17,9 

1996 79,6 47,7 14,98 77,6 39,31 47,0 37,< 19.2 

1997 81.4 52,0 15,51 74,7 39,41 55,7 37,5 19,6 31,6 

1998 82,2 55,8 15,05 73,3 39,07 63,0 39,6 21,1 35 5 

1999 81,5 61,7 14,51 73,6 39,04 73,2 41,9 <0,9 38,3 

2000 83,2 67,3 13.82 72,3 39,03 80,4 50,1 22,7 47,6 

2001 86,7 76,2 14,00 76,0 38,06 95,5 52.8 27,4 55,2. 

2002 89.1 76,0 14,37 77,5 38,33 95,0 59.3 28,6 54,2 

2003 89,6 78,5 14,81 78,3 37,59 

2004 89,6 80,4 14,81 78,3 37,01 

2005 91.4 82,7 14,77 78,3 36,09 

2006 93,5 85,2 14,77 78,3 38,19 

2007 98,7 89,4 146 

'j«OCTanbHO~ MV1p » BKnlO4aeT BOCT04H YlO ~ 

panuo. HOBylO 3ena HAV1 1O 101 l1noHV1IO. 

CYLl\eCTByeT TOnbKO onua KOMnaHV151, npo­

~3 BOAR LI\a 51 1 40 TblC.r/ronTOHH B ronuen­
nonoau 101 3 3BKan V1 m a, KOTOpa51 e 1995 

rona oT6en V1 BaeT cynbepaTHylO uenmono­
3Y no cxexe ECF. 

ABCTpan~R - 04eHb ManeHbK~~ V1r poK 

BM~P OB OM np o~ 3BoACTBe 6eneHo~ uen­
111On 03bl. 111 3 1,4 MnH T uenmonosu, npo­

M3BeAeHH0l1 B ABCTpan V1 V1, o T6e n ~BaIO T­

CR npV16nV13V1TenbHo 100000 TOHH, 101 see 
no TeXH on orV1V1 ECF. CYLl\eCTByeT npoekr 
nOCT poV1T b H OBbl~ 3a BoA 6ene HoH nV1 ­
CTBeHHoH cynbep aTHoH uenm onosu M0ll.l­

HOCTblO1,0 Mn HT B ron, c V1cnonb 3 0 B aH~­

eM oT6en KV1 ECF. 

B HOBOH 3enaHAIHI BCR uenrnon osa 
oroena eaerca no cxene ECF. B TaV1n aHAe 

88 % scero npo V1 3BoACTBa 6en eHoH uen­
fl lOn 0 3~ n onyYeH~ np V1 V1cn onb30BaHV1V1 

ECF. Ocransaue 12 % ace euie npou aee­

AeHbl c V1 cnonb30BaHV1eM aneneura puo ro 

xnopa. OAHaKo see 3TV1 3aBOAbi nnauapy­

80,9 38,19 

3anaAHylO EBpony , YV1n~ , 

MHSlJ1liOHbl TOIIII 

_ TCF 

_ RCF 

-npyrtte 

4 

1995 1996 1997 1998 1999 2000 200 I 2002 2003 2004 2005 2006 2007 

PV1C. 4 . npO~ 3B OACT B O ECF B l1noHV1V1: 1995-2007 

97,4 69,2 28,8 56,3 

97,9 77,7 28,6 59,4 

98,6 88,7 309 64,4 

98,7 90,6 32,0 71,9 

98,7 92,2 345 82,3 

5p a3V1nV1lO, crpauu Kl ro-B o CT04H O~ A3V1V1, AepP~K~ , ABCT­

lOT B 6n V1}f{a ~ We M 6YAYll.leM pekouctpyu­
l.\V11O nepexono« Ha 6ecx no pHylO ortienxy. 

IOro-BoCTo'lHaR A3HR . np0V1 3BOA­

CTB O uenmonosu ECF pacrer 101 B Klro ­

39 
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BOCT04HOH A3V1V1. B 2005-2007 rr. 3Ha­
4V1TenbHb1H noreuunan ECF 6 bln g06aB­
neH B ~ HgoHe 3V111 11 KI1Tae . B KI1Tae, rne 
He60nbWI1e npegnpl1BTI1B B Ha CTOBl4ee 
BpeMB aaxpuaaicrca, HOBbie 60nbWV1e 
3aBogbll1MeIOT TeXHOn orl14eCKI1e nOTO­
KI1, I1 cnonb3YIOl4l1e Te XHonOr1111 ECF-OT­
6enKI1 . MOl4HOCTI1 ECF np0V13sogCT Ba 
KV1TaB ysenV14V1nOCb C 1,1 MnH TOH H S 
2005 r. go 2,6 MnH TOHH B 2007 rogy . 

B ra6n. 1 npaseneuu 0606l4eHHble 
gaHHble no 113MeHeHI1 1O gonV1 uenmonosu 
ECF B06l4eM npcaasoncrae 6eneHoH l.\en ­
nlOn03bl SMl1pe 11 oTgenbHblXperuouax, IlPI1 
3TOM BblgeneHbl ronu, Ha4V1HaH CKOTOpbIX, 
gonB uenmonosu ECF npessnuaer 60 %. 

AHanl13 3TI1X 0606l4eHHblx gaHHblx, 
I1Xconocrasneuae CV1 3MeHeHV1eM axone­
rl14eCKOro 3aKoHogaTenbcTsa B pa3H~ x 

crpauax 11 peruoua x, noxaausaer, 4TO 
I1M eHHO aaxoxonarensuoe BBegeHV1e HO­
aero axonoru-reckoroaaxouonarenscrea, 
nocrpoeuuoro Ha npl1Hl.\l1naX nepexona 
K«Hal1nY4WI1 MCYl4eCTBYIOl4V1M rexnono­
rV1BM (HCT) >>, npasenc K peansuoxy ne­
pexony K 6ecxnopHOH ortienxe. TaK, B 
CWA BBegeHl1e xnacrepaoro saxonona­
renscrsa npaseno Kysenl14eHI11O K2001 
rogy gonl1 oT6enKI1 ECF go 95 %. B 3a­
nagHoH Espone aHanOrl14Hbie V13MeHe­
HI1B np0V1 30Wnl1 n03}1{e, C sBegeHl1eM 
HOBOro axonoravecxoro aaxosonarens­
CTBa IPPC [12-13). 

B3rJlHA B 6YAyw,ee 

1l0cnegHI1e I1CCnegoBaHI1B, cpaBHV1Ba­
1Ol4l1e ECF 11 TCF, nogTBepgV1nV1 nonaens­
1Ol4l1e npeuvyuiecrea nponyxra ECF no 
Bbl XOgy uenmonoss: 11 3KOnOrl14eCKOH co­
SMeCTV1MOCTI1 ECF CsogHbIMI13KocV1CTeMa­
MV1 (14). B Te4eHI1e cnegylO l4l1x nBTI1 ner 
npol13BogCTBO 6eneHOHl.\ennlOn03bl 6ygeT 
pe3KO ysenl14l1saTbCB. 06bBsneHO0 3Ha­
411TenbHbiX paCWl1peHI1HX 11 HOBblX I1HBe­
CTI1 l.\ I1 BX BABCTpanl1l1, POCCI1I1, LJl1nl1, ypyr­
sae, 6pa311nl111 11 ~HgoHe3V111 . Eonee 
30 MnH THOBOro npowasoncrsa sannaua­
poaaso I1nl1 6blnoaanpoexrapoaaso.Bce 
3TI1 HOBbie npouasoncraa. KaK O}1{V1gaeT­

40. 6yMara KaPTOH • I · ... :., • 

CB, 6yAYT ECF. OgHaKo, 60nbwaB 4aCTb san­
naHl1pOSaHHbiX gononHI1TenbHblX HOSblX 
MOl4HOCTeH, O}1{l1gaswl1xcB K 2010-2012 
rr. 11 sa V1 X npenenana, B CBB 311 CHegas­
HI1M 3KOHOMI14e CKI1M cnagoM 11 CHI1}1{eHI1­
eM l.\ennlOn0 3Ho -6YMa}1{HOrO pblHKa BO 
sceM MV1pe B2007-2011 rr., 6blno npaoc­
TaHOBneHO. Korna pblHKI1 uenmonoau 11 
6yMarl1 SOCCTaHOBBTCB, gonB pblHKa ECF 
6ygeT npogon}1{aTb paCTV1 B CBB 311 Cnpa­
3HaHV1 eM ero 3KOnOrI1 4HOCTI1, 3KOHOMI1 ­
4ecKoH KOHKypeHTocnoc06HoCTI1 V1 BbICO­
«oro xasecraa. He06xogV1Moro KaK npous­
BogV1TenHM, TaK V1 nonssoaarensx. 

POCCI1B, HaKOHelj, acrynana B BTO. ~ 

sonpoc 0 nonHOM OTKa3e OT I1CnOnb30Ba­
HV1B 3neMeHTapHoro xnopa 11 runoxnopa­
ra /VlB oT6enKI1 gpesecHoH uenmonosu s 
Te4eHI1e 6nl1}1{aHWerO SpeMeHI1 gon}1{eH 
6blTb nonHOCTblO peweH - OT nposoarna­
WeHI1H 3KOnor l1 4HOCTI1 npol13BogcTBa 
L(61l POCCI1I1 6ygeT BblHy}1{geHa s KpaT4aH­
WI1H CpOK nepeHTI1 K nonHOMy oTKa3Y OT 
xnopuoji oT6enKI1, TaK KaK 3TO cnenan He­
CKonbKO paHbwe seCb Ml1p.. .. ~Ha4e poc­
CI1HCKaB L(61l CTaHeT HeKOH KypeHTHocno­
C06HOH He ronsko Ha MI1POSbI X, HO 11 Ha 
BHyTpeHHI1XpblH Kax. 

TaKI1M 06pa30M, gnBPOCCV1V1 Cscryn­
neHV1eM BBTO B03HI1KaeT He06xogl1MOCTb 
CP04HOH pa3pa60TKI1 nog3aKoHHbiX aK­
TOB KHOBOMy, npl1HBToMy HeCKonbKO ner 
Ha3ag 3Konorl14e CKOMY 3aKoHogaTenb­
CTBY 11 ogHoBpeMeHHO c03gaHI1B peanb­
HOro rpaqmKa nepesona CYl4eCTsYIO l4V1X 

• npegnpl1BTV1H Ha 6ecxnopHylO oT6enKY. 
Bo BceM Ml1pe I1MeHHO TaKOH rpaqmK 11 
6bln npegMeToM neperosopoa Hal.\110­
HanbHblX aCCOl.\l1al.\I1H, 3aKoHogaTeneH 11 
Hag30pHbi X oprasos. IlPI1 3TOM, 6e3yc­
nOBHO, gon}1{Hbl Y411TbiBaTbCB 11 rpanoofi ­
pa3YIOl4I1H xapaxr ep MHOrl1X HawV1 X 
npegnpl1HTV1H V1 He06xogl1MOCTb rex I1nl1 
I1HblXBI1g0B rocygapCTBeHHOH noggep}1{­
KI1 B peWeHl111 3TOH Sa}1{HeHWeH axone­
rV14eCKOH V1 COl.\l1anbHOH 3aga4V1. 
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