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YAK 676.164.3.082 .3 

napaMemphl pafiOmhl UBapUaHmhl 
OnmuMu3aquu BhlDapHhlH cmaHquu 
$unuana DAD {(rpgnna UnUM)) B6pamcKe 

B. A. CyCJ10B , ens ITYpn; 

A.A.n03AHRKOB,3aMeCT~TeJ1b 

reaepansaero A~peKTopa rpynnbl 

d1 J1 ~ M» - A~peKTOp ljl~J1~aJ1a 

B r, IipaTcK 

OCHOBHO~ npOAYKll~e~ lleJlJlIOJl03 ­

Ho-6YMalKHbI X KOM6~HaTOB asnnercn 

uenmonoaa. AMI ee nOJlyYeH~1l pac­

T~TeJl bHble lleJlJlIOJl030COAeplKaLl\~e 

TKaH~, npenaaparensuo nonsepr uyrue 
MeXaH~YeCKO~ ~ X ~ M ~ KO - M eX a H ~ Y e­

CKO~ 06pa60TKe, BblAeplK~BalOT(aapsr) 
HeKoTopoe BpeMIl np~ onpeAeJleHHO~ 

renneparype ~ AaBJleH~~ B L1\eJl OYHOM 

pacrsope. Pacrsop conepxar B xa-rectee 
akrasuoro peareura CMeCb enxoro uarpa 
~ CYJlbcjl~Aa HaTp~1l B COO THo we H~~ 

np~MepHo 70 % ~ 30 %. B npouecce 
« Ba p K ~ » Bce KOMnOHeHT~ A peBec H o ~ 

TKaH~ aa ~CKJlIOYeH~eM uenmonosu B 

pacrsope pacrso paorca . B pesynsrare 
~3 npesecanu nonysaor nOJlycjla6p~KaT: 

TeXH~YecKYIO uenmonoay C BblXOAOM OT L1\eJlOKOM. Ero cyxoe BeLl\eCTBo COCTO ~ T apauiaenoji B npouecce npoaaaoncraa 
50 AO 80 % [1] . ~3 1/3 H eOp ra H ~YeC K ~X ~ 2/3 oprasa­ B arpeccasuue pacrsopu. n03TOMY ~3 

OTpa60TaHHbl~ nocne aapxa Ape Be­ YeCK~X Be Ll\eCTB. co06palKeH~~ 3KOJlOr~YeCKO~ 6e30­

C~Hbl ~ pa36a BJleHHbl~ npa n p o a u s x e \!13BecTHo, YTO AJlll n OJl yY eH ~1l OA HO~ naCHOCT~ YepHbl~ cYJlbcjlaTHbl~ L1\eJlOK 

uenruonoau AO 8-10 % a6COJllOTHO cyxax TOHHbl uenruonosu Ha~MeHee BpeAHb lM nonsepraerca KOMnJleKCHO~ 06pa60T­

BeLl\eCTB (a . c. B.) BOAHbl~ L1\e Jl OYHO ~ cyJlbcjlaTH blM cnOC 060M 3aTpaY~BaeTCIl Ke AJlll BbICB060lKAeH~1l X~M~YeCK~X 

paCTBOp Ha3blBalOTYepHbiM cyJlbcjlaTHblM nopanxa AeCllT~ TOHH Y~CTO~ BOAbl, npe- peareuros C uenuo ~x pereuepauau. 

P~C . 1. Cxena pacnpeneneuna oTpa60TaH HbiX L1\eJlOKOB B aunapso« uexe: 
1 - aunap aue annaparu CTa H ll~~ npenaaparensuoro Bblnap~BaH~1l L1\eJlOKOB; 

2 - CMeC~TeJl~ L1\eJlOKOB; 3, 4 - eunapaue annaparu (BA) c T aHll~~ N~ 7 ~ N~ 6; 5, 
6, 7, 8, 9 - BA c TaHll~~ N~ 5, N~ 4, N~ 1, N~ 2 ~ N~ 3 COOTBeTCTBeHHO; 

10 - L1\eJlOKOBble 6aK~; 11 - kouueurparopu IA ~ IB ; 12 - cynepxonueurparopu 
IC~ ID; 13 - xouuearparopu IIA~ II B 

llennonoaa 6YM8raKaPTOH 64 
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P~c. 2. Cxeaa BC <\J~PMb l «Rozenblad»: lA, IB, II, III, IV, V,VIA, VIB - nopsnxoasre 
HOMepa BA; 1 - 6aK cnatioro 1.I.\eIlOKa; 2 - 6aK nonyynapeuuoro 1.I.\eIlOKa; 
3 - n OAo r pe B a Te Il ~ 1.I.\eIlOKa; 4 - noaepxaocrauji KOHAe HcaTop; 5 - nepeKa4 ~ ­

BalO1.I.\~e HaCOCbl; 6 - pacurapurena KOHAeHc aTa; 7 - KOH AeHcaTOOT BOA4~K~; 

8 - 6aK xpenxoro 1.I.\eIlOKa 

X~M~KaTbl pereuepapyiorca AIlH no­
cIleAYlO1.I.\erO ~cnOIlb30BaH~H ~x npu 

aapxe B npouecce C>K~raH~H opraH~K~ 

B conopereaepauaoasux xornoarpera­
Tax (CPK), nonyruo reuepapyiouiax nap 
AIlH npO~3BOACTBa 3IleKTp03Hepr~~ ~ 

rexuonoravecxax Hy>KA. 
AIlH AOBeAeH~H COCTOHH~H, npu ­

ronuoro K YCToCl4~BOMY C>K~raH~IO, 

1.I.\eIlOK KOH~eHTp~pyeTcH aa asmapuux 
CTaH~~HX (BC) AO KOH~eHTpa~~~ 65­
75 % a. c. B. 4eM suure KOH~eHTpa~~H 

4epHoro 1.I.\eIlOKa, TeM MeHbwe B HeM 
BOAbl, TeM Ka4eCTBeH Hee OCY1.l.\eCTBIlH­
eTCH ero ropeuae, TeM MeHbwe spe naux 
Bbl6poCOB CAbIMOBbIM~ ra3aM~ nonanaer 
B OKpY>KaI01.I.\YIO cpeny. TaK~M 06pa30M, 
BC, HBIlHHCb Y4aCTH~KaM~ npouecca 

nOAroToBK~ oTpa60TaHHbiX paCTBopOB 
K pereuepauau peareuros ~ nOIlY4eH~H 

TenIlOBOCl ~ 3IleKTp~4eCKOCl 3Hepr~~ aa 
TeXHOIlor~4eCK~X BU" ofiecnevaaaor 
CH~>KeH~e ce6eCTO~MOCT~ npOAYK~~~ ~ 

3KOIlor~4eCKYIO 6e30naCHOCTb peruoua. 

B HaCTOH1.I.\ee BpeMH BeJl ltnltane DAD 
«Ipyrma HnItM» B r. Bparcxe, Bblpa6a­
TblBaeTCH BCYTK~ 3450 TOHH ~eIlIlIOIl03bl 

pa3Il~4Hb1X MapoK. np~ 3TOCl npousao­
A~TeIlbHOCT~ OCHOBHOCl npoAYK~~~ B 
aunapuoji uex xoxnnexca nccrynaer 

'" 1410 T/4 cnafiux 4epHbix 1.I.\eIlOKOB 
C KOH~eHTpa~~eCl AO 14 % a. c. B. AIlH 
KOH~eHTp~poBaH~H 1.I.\eIlOKa AO 70-72 % 
a. c. B. <\J~Il~aIl pacnonaraer BOCbMblO BC 
~ TpeMH KOH~eHTpaTopaM~. OCHa1.l.\eH~e 

<\J~ Il~ aIla BblnapHblM 060pYAoBaH~eM 

npencrasneuo Ha puc, 1. 
B 1964 rOAY B axcnnyara uaro Ha 

<\J~Il~ aIl e 6b1Il~ BBeAeHbl nars BC, ~3 ­

rOTOBIleHH blX eJlltpMoii «Rozenblad». 
Ha rpex ~3 H~X, urecracry neusarux 
BOC b M~KopnycHblx BC N~ 1, N~ 2 ~ N~ 3 co 

CMewaHH blM n~TaH~eM xopnycoa 1.I.\eIlO­
KOM, npo~3 BoA~TeIlbHocTblO 160 T/4ac no 
BblnapeH HOCl BOAe Ka>KAaH, aunapaaaer­
CH 4epHbICl 1.l.\eIlOK, nOIlY4eHHblCl OT npcua­

BOACTBa xBoClHOCl 6eIleHoCl ~eIlIlIOIl03bl, 

AO KOH~eHTpa~~~ 53 % a.C.B. Cxeaa BC 
npaseneua aa pac, 2. 

BC YKoMnIleKToBaHa 7-10 BA <\J~PMbl 

«Rozenblad» C BOCXOAH1.I.\eCl nIleHKoCl 
pacrsopa ~ K~nHT~IlbHOCl noeepxaocruo 

'" 1800 M',KopnycoM-neperpeBaTeIleM lA, 
He ~M eI01.I.\~M cenaparopa, C nO BepXHO­

3 

A 

2 

Puc. 3. AByxxoAoBoCl sunapaoti 
annapar <\J~PMbl «Rozenblad»: 
A - K~nHT~IlbH~K; 5 - cenapaTop; 
.a - OTpa>KaTeIlbHblCl 30HT; 1 - BXOA 
rpeiouiero napa; 2 - BblXOA 1.I.\eIlOKa; 
3 - CMoTpoBoe OKHO; 4 - BblXOA 

BTOP~4HOro napa; 5 - urryuep 
1.I.\eIlOKOOTBOA4~Ka; 6 - IlIOK; 
7 - pa3AeIlHI01.I.\aH neperoponxa: 
8 - KOIlb~O >KeCTKOCT~; 

9 - BXOA uienoxa: 10 - BblXOA 
napoKoHAeHcaTHOCl CMec~; 

11 - nOABoA napa OT pacuniparena 
KOHAeHcaTa 

CTblO rennootiaeua '" 1190 M'. Tpy6Hbie 
C~CTeMbl ~ 4aCT~, conp~KaCaI01.I.\~eCH co 
1.I.\eIlOKOM, BA lA, IB ~ II eunonueau ~3 

Hep>KaBelO1.I.\eCl CTaIl~, 4aCT~ OCTaIlbHblX 
KopnycoB ~3rOTOBIleH~ nOIlHOCTblO 
~3 yrneponncroji CTaIl~. BA IB ~ II ­
ABYXxoAoB~e. KOHCTPYK~~H Kopnyca 
npencrasneua Ha pac, 3 . 

AJHl nonorpesa 1.I.\eIlOKa yCTaHoB­
IleHO 10 cnapansusrx renncotiraeuau­
KOB 3. BcxeMyBC BXOAHT noaepxuocruue 
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Tafinaua 1. 

Ilapaaerpsr pa60TbiBC N~ 1 

napaMeTpbl/Kopnyca 1 2 3 4 5 6A 6B 

Tex nepary pa rpeiouiero 138 123 102,6 90 81.3 71,3 71,3 
napa, DC 

TeMneparypHbl~ aanop, DC 8,5 11,4 7,6 5,2 6,1 7,3 7,8 

Texneparypa Kl1 nllll\ero 129,5 111,6 95,0 84,8 75,2 64,0 63,5 
uienosa, DC 

Tenneparypa BTO pl14H Oro 124 103,6 91,0 82,3 72,3 61 61 
napa,oC 

KOH l\eHTpal\l1 11 pacrsopa 42,4 52,8 35,3 27,2 29,3 31,9 26,9 
Ha BblXOAe113 annapara, 
% a. L B. 

Pacxon uienoxa Ha axone 48,8 40,6 60,2 39,3 51,5 44,1 19,7 
Bannapar, Kr/c; 

KOnl14eCTBOB bi n a p eH H o ~ 8,2 8,6 7,6 4,3 5,6 3,2 3,1 
snara, Kr/c; 

K03cjJcjJl1 l\l1 eHTrennonepe­ 0,934 1,118 1,509 1,248 1,372 0,657 0,588 
Aa411, KBT/(M'·K) 

3cjJcjJ eKTI1BHOCTb sunapa­ 0,27 
BaHI111, Kr/ Kr 

Iatinuua 2. 

napaMeTpbl pa60Tbi BC N ~ 4 

napaMeTpbl/Kopnyca 1 2 3 4 5 6 

Texneparypa rpeiourero napa, DC 138 123,2 102,6 90 81,3 71,3 

TeMnepa ry p Hbl ~ sanop. °C 8,1 11,1 7,6 5,0 6,0 7,1 

TeMneparypa Kl1 nll ll\erO uienoxa,°C 129,9 112,1 95,0 84,9 75,3 64,2 

Texneparypa BTOpl1 4HOrO napa, DC 124,2 103,6 91 82,3 72,3 61 

KO Hl\eHTpal\l111 pacr sopa Ha BblXOAe 39,8 48,4 33,7 26,6 28,6 29,5 
11 3annapara, % a.LB. 

PaCXOA uienoxa Ha BXOAe Bannapar, 27,4 23,3 31,3 21,2 28,0 34,9 
Kr/c; 

KOnl14eCTBO Bbinape H Ho~ anara, Kr/ c; 4,7 4,6 3,6 3,3 3,4 3,7 

K03cjJcjJl1l\l1eHT rennonepenaxa, 1,117 1,184 1.321 1,794 1,457 1,423 
KBT/(M'·K) 

3cjJcjJeKTI1BHOCTb BbinapI1BaHI111, Kr/Kr 0,2 

xouneucaropu 4, 6aKI1 cnafioro 1, no- ca B 6aK nonyynapesaoro U\eJlOKa 2, rne 

nyynapeusoro 2, kpenxoro 8 U\eJlOKa 11 np0l13BOAI1TCil OCHOBHOI1 CbeM MblJla. 1-13 

acnoaorarensaoe 060pYAOBaHl1e. tiaxa 2 HaCOCOM no AByM napaJlJleJlbHblM 

npeABapl1TeJlbHO ynJlOTHeHHbl11 Tpy6onpoBoAaM U\eJlOK npoKa411BaeTcll 
CJla6bll1 U\eJlOK 113 tiaxa 1 HaCOCOM no- xepes nonorpesarena f a npOTI1BOT04HO 

naercs napannensuo B IV, V 11 VIA BA B nonaercs BIll BA, 113 xoroporo HaCOCOM 

KOJll14eCTBax COOTBeTCTBeHHO 50; 25 11 4epe3 ABanapannensuo YCTaHOBJleHHblX 

25 % OT ofiuiero paCXOAa. 1-13 IV BA U\eJlOK nOAorpeBaTell1l 3 U\eJlOK nOAaeTCIl B 

caMOTeKOM nOCJleAOBaTeJlbHO nepeXOAI1T AByxxoAoBOI1 Kopnyc - nOAorpeBaTeJlb 

BV,VIA 11 VIB BA,AaJleeHaCOCOM nonaer- IA. B xopnyce IA U\eJlOK neperpesaercs 

OTHOOneJlbHO rexneparypu Kl1neHl1ll. 

Otipaaoaaeurasca napourenoxosaa CMeCb 

nepeXOAI1T B BA lB. 1-13 BA IB U\eJlOK 

caMOTeKOM nocrynaer B II BA, a 113 
Hero HaCOCOM noaaercs B 6aK xpenxoro 

U\eJlOKa 8, oTKYAa OTKa411BaeTCll Allll 
AallbHel1wero Bblnapl1BaHl1ll B KOHLjeH­

rparopax, KOHLjeHTpaLjl1ll U\eJlOKa nocne 

BCCOCTaBJllleT '" 50 % a. c. B. 
Kopnyc IA 11 IB BA otiorpeaaorca 

OCTpblM napox AaBJleHl1eM '" 0,35 Mna 11 
TeMneparypol1138 -c. BA II, III, IV 11 V 

otiorpeeaiorca COOTBeTCTBeHHO BTOpI14­

HblM napon BA IB, II, III 11 IV. BA VIA 

11 VIB pa60TalOT no napy napannensao 

11 otiorpeaaorca napox V BA. BTOPI14­
Hbll1 nap 113 VIA 11 VIB BA nocrynaer 

Ha KOHAeHCaLjl10HHylO yCTaHoBKy, rne 

KOHAeHcl1pyeTcll B nOBepxHOCTHOM KOH­

neucarope 4. 
lJl1CTbl11 KOHAeHcaT 113 BA IA 11 IB 

nOCJleAOBaTeJlbHO npOXOAI1T -repea rpa 

pacuiaparens KOHAeHcaTa 6 11 HaCOCOM 
OTKa411BaeTCll Ha T3l.\. llapu BCKl1naHl1ll 

411CToro KOHAeHcaTa 113 pacuiaparenea 

sanpaanaorca nOCJleAOBaTeJlbHO B BA 
II, III 11 IV, aocnonxas B HI1X Ae<jJI1LjI1T 

rpeiouiero napa. HeKoHAeHcl1pYIOU\\.1eCll 
raau 113 xopnyca IA 11 IB BA OTBOAllTCll 

sepea KOHAeHcaTooTBOA411KI1 7 B aTMOC­

<jJepy. HeKOHAeHCl1pYIOU\l1eCIl ra3bl 113 

nonorpesareneji 3 sepes APOCCeJlbHble 

Wal16bl uanpaanmor no 06U\eMY rpyfio­

npOBOAY B KOHAeHcaTOp, a KOHAeHcaT 
nonorpesareneji 3 aoaapauraetcn B 

KOHAeHcaTooTBoA411K cooTBeTCTBYIO­

utero xopnyca 11 C KOHAeHcaToM :n oro 
xopnyca aanpaanaerca B pacuraparens 

KOHAeHcaTa CJleAYIOU\ero no XOAY napa 
xopnyca [2]. npl1 TaKOI1 cxeae AOCTI1­
raeTCll MaKCI1MallbHOe I1CnOJlb30BaHI1e 

renna CAYB04HbiX ra30B. Pacc411TaHHbie 

napaxerpu pe>KI1Ma patioru BC N~ 1 
npencrasneau BTa61l. 1. 

KaK BI1AHO 113 Ta61l. 1, BCotiecnexa-

BalOT npoekruyo npOl13BOAI1TeJlbHOCTb 

npa OTHOCI1TeJlbHO BblCOKOI1 TenJlOBOI1 

3<jJ<jJeKTI1BHOCTI1. 
lJepHbl11 U\eJlOK, nOJlY4eHHbll1 OT npo­

113BOACTBa uenmonosu BblCOKOro BbIXOAa, 

ssmapaeaerca AO KOHLjeHTpaLjl11147 % Ha 

ABYX urecrvcryneusarax, ceMI1KopnycHblx 

•••••• : •• 1 66 
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l.\enflKlflO3a 5YM8raKaPTO 

co CMeWaHHblM nl1TaHl.1eM KOpnYCOB BC 
N~ 4 1.1 N~ 5 cjmpMbl «Rozenblad» npoexr­ COKOBblV1 nap 
HOi1 np01.13BOAI.1TenbHOcTblO 99 T/4ac no 

~ KanneoTAeneHl'1ePacnpeneneaue napa B~napeHHoi1BoAeKaMAa~.nOBepxHocTb 
~~~~~ / PacnpeAeneHl'1e~enOKaTenno06MeHa Kopnyca-neperpeBaTen~ 

COCTaBn~eT '" 540 M2
, Kl.1n~Tl.1nbHa~ no­

aepxuocrs ocransuux BA - '" 1260 M2• nap 
TeXHOnOrI.14eCKa~ cxexa 3TI.1X BC npak­
TI.14eCKI.1 I.1AeHTI.14Ha cxeMe npeAcTaB­ Tpy6bl 

neHHoi1 ua pac. 2. OTnl.141.1e B cxexax BC lll'1pKymH.\l'15l 
- KO>Kyx3aKnlO4aeTC~ B OTcYTCTBl.1e Kopnyca VIB uienoxa 

1.1 MeHbwei1 nOBepXHOCTI.1 rennoofineua 
BA. PaCC41.1TaHHbie napaserpu peMI.1Ma 

pafioru BC N~ 4 npencrasneuu B rafin. 2. KOHAeHcaT l'1 raas: 
1013 AaHHbIX, npl.1BeAeHHblX B ratin. 2, . I. lfjll",,- -BXO,Q uienoxacnenyer, 4TO paccxorpeuaue BC(1964 r. 

BBOAa B akcnnyatauao) TaKMe MoryT 
pariorars ua npoexraoti npOYl3BOAYlTenb­

HOCTI.1 . npoBeAeHHblerennosue pacxeru 
BC N~ 4 Yl 5 noxaaana B03MOMHOCTb 

BblnapYlBaHYl~ uienoxa AO Tpe6yeMoi1 

KOHl..\eHTpal..\YlYl 55 a. c. B. 
PI.1c. 4. TeXHOnOrYl4eCKa~ cxexa patioru xouueurparopa 

An~ Bblnapl.1BaHYl~ 4epHbix ~enOKOB 

Yl3 npOYl3BOACTBa 6eneHoi1 uenmonosu 
B 1974 r. Ha cjJYlnYlane BBeAeHbl B 3KC­ nYlTaHYle CTaHl..\l.11.1 napo a ocy­ 1013 AaHHbIX, npl.1BeAeHHblX B rafin. 3 
nnyarauajo ABe BC cjJYlPMbl «Rozenblad» uiecrananocs cJleAYIO~I.1M o6pa30M: B cnenyer, 4TO KOJll.14eCTBO aunapeauoji 
N~ 6 1.1 N~ 7 npOYl3BOAYlTenbHOCTblO Kl.1n~TYlJlbHYlK I BA nOAaBaJlCR CBe>Kl.1i1 snara BBA II (12 T/4) B2-3 pasaMeHbwe,no 

220 T/4ac eunapeauou BOAbl KaMAa~. nap OT Typ6YlHbl, a B II BA OCTaTKI.1 4eM B APyrYlX kopnycax. 3TO Bbl3BaHO 
floaepxuocrt, rennootixeaa xaxnoro BTOpl.14HOrO napa, nonaaaexoro OT 3Ha4YlTenbHoi1 HexBaTKoi1 napa, nccry­
BA COCTaBn~eT "" 2800 M2 • OTnl.14Yle xouueurparopa Ha CTaHl..\l.11O ripen­ naioutero Yl3 xouue-rrparopa. bonsuraa 
AaHHblX TeXHOnOrYl4eCKYlX cxex BC OT aaparensuoro BblnapYlBaHYlR (CnS). 4aCTb napa rpaacnoprapoaanacs Ha 
npeAcTaBneHHoi1 Hapac, 2. 3aKnlO4aeTC~ PaCC4YlTaHHbie napaaerpu pe>KYlMa cns. Mance KOnl.14eCTBO BblnapeHHoi1 
OTcyTcTBYleM Ha BC N~ 6 1.1 N~ 7 xopnyca patioru BC N~ 6 C xouueu rparopo« snara B II BA onpenenser HeAoCTaT04­
VIB, xopnyca-neperpeaarena Yl fionsurero npOYl3BOACTBa 6eJleHoi1 uenmonosu HylO 3cjJcjJeKTI.1BHOCTb pafioru nocne­
4YlCna nonorpeaarenea uienoka . npencrasneuu B rafin. 3. AYIO~I.1X SA. 1013-3a HI.13K0i1 rennosoji 

Iafinuua 3. 

napaMeTpbl pa60Tbi BBY N~ 6 aa CMewaHHOM nape 

napaMeTpbl/Kopnyca KOHl.\.A KOHl.\. B 2 3 4 5 6 

Ie-meparypa rpeouiero napa, O( 140 143 138 129 116,4 99 86,9 72,8 

TeMneparypHblH uanop, O( 5 5 16,3 6,6 13 8,8 10,4 6,7 

Texneparypa KHnHUlero uienoxa, O( 135 138 12 1,7 122,4 103,4 90,2 76,5 64 

Texneparypa BTOpH4HOro napa, O( 129 129 117,4 117,4 100 87,9 73,8 61 

KOHl.\eHTpal.\HH pacrsopa ua auxone Yl 3 annapara. 52,8 62,6 42,7 39 36,2 25,6 28,1 31,5 
% a.LB . 

Pacxon utenoxa Ha axone Bannapar. Kr/c 32,5 58,0 32,5 66,6 82,3 83,0 70,6 

KOllYl4eCTBO BblnapeHHO H anara. Kr/ c 9,0 7.7 3,4 9.1 5,75 9,2 8,4 

K03<jJ<jJYlL.lYleHT rennonepenasa. KBT/(M" K) 1,319 0,397 0.840 0.632 2,293 0.822 1,195 

3<jJ<jJeKTYl BHOCTb BblnapYlBa HYlH, Kr/ Kr 0,28 

BbIXO,Q uienoxa 
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PI1C . 5. Cxeaa BC Anll Bblnapl1BaHl1l1 l1\eflOK OB Bannapar ax Cnanaiouiea nfleHKOI1 
Qll1PMbl «Metso Power»: IIA, lIB, III, IV, V - «opnyca YCTa HOBK I1 ; 1 - nl1TaTeflbHbl11 
peaepsyap: 2 - 6aK ynnorueaaoro uienoxa: 3 - nl1TaTefl bHbl11 uacoc: 
4 - l\l1pKynl1l\110HHbll1 Hacoc; 5 - BblnapHble annapaTbl; 6 - nOAorpeBaTenl1 
urenoxa: 7 - nOBepxHOCTHbl11 KOHAeHcaTop 

HarpY3Kl1 K03cjJcjJl1l\l1eHTbl rennoriepena­
'1 11 B «opnycax HI1)1{e, ljeM npaeeneuuue 
B ratin, 1 11 2, -rro CBI1AeTenbCTByeT 0 
He3cjJcjJeKTl1BHOM pacnpenerieuua 30H 
Kl1neHl1l1 B Kl1nl1Tl1nbHblXrpyfiax aunap­
HblXarmaparos. 

B uennx CHl1)1{eHl1l1 cepoconepxa uiax 
Bbl6poCOB OT CPK CnpoAYKTaMI1 cropaaas 
B ar xocdiepy B 1993 roAY BBeAeHbl B 
axcnnyaraujuo ABa AByxcTyneHljaTblX 
KOHl\eHTpaTOpa Iln t p Mbl «ALSTREM» C 
nOBepxHOCTblO rennootineua «nanens­
uoro» runa, paBHOI1 1155 M2 

• Cxena 
KOHl\eHTpaTopa npaseneua aa pHC. 4. 
np0l13BOAl1TenbHOcTb KOHl\eHTpaTopa 
COCTaBnl1na 28,8 T/lj no BbinapeHHOI1 
BOAe. KOHl\eHTpal\ l1l1 ynnoTHeH Horo 
uienoxa nocrurana 60 -62% a.C.B. )J,nl1 
otiorpesa KOHl\eHTpaTopoB nnaawposa­
noes nonasars CBe)l{l111 nap AaBneHl1eM 
0,4-0,5 Mna. BTOPl1ljHbl11 nap OT KOHl\eH­
TpaTopoB npeAnonaranocb HanpaBfll1Tb 
B rpersu xopnyca sunapaux CTaH l\1111 
N~ 6 11 7. KOHAeHcaT rpejourero napa OT 
sunapau x CTaHl\11 11 11 yCTaHOBKI1 KOH­
uearparopos uanpaanserca Ha YljaCTOK 
XI1 MBOAOOlj I1 CTKI1 . 

)J,nl1 YBenl14eHl111 np0113BOAI1Tenb­
HOCTI1 xouuearparopoa no BbinapeHHOI1 
snare AO 42 T/4ac Ka)l{AOrO 11 KOHl\eH­

Tpal\1111 uienoxa aa Bbl XOAe 11 3 HI1X AO 
68 % a. c. B., «ouuearparopu nonsep­
rnacs peKOHCTpYK l\I1I1. Tan KOH l\e H­
rparopa C rpaBI1 Tal\110HHbIM Te4eHl1eM 
aunapueaeaoro pacrsopa Ha HapY)l{HOI1 
CTeHKe nOBepXHOCTI1 OCTaflCl1 npe)l{HI1M, 
HO Kl1nl1Tl1nb Hal1 nOBepXHOCTb CTana 
Tpy64aTol1 11 YBenl14eHa AO 1865 M2

• 

BTOpI14 H~e nap~ 113 KOH l\e HTpaTopOB 
uanpasneuu B BA II BC N~ 6 11 7. 

KaK BI1AHO 113 TeXHOflOrl14eCK0l1 
cxenu. npl1BeAeH HOI1 Ha puc . 4, KOH ­
ueurparop npaKTl14eCKl1 nl1WeH cenapa­
ropa : ero pafiovero 06beMa, rne AOn)l{ Ha 

oCYl1\eCTBnl1TbCl1 cenapauas BTOPl14HbiX 
napoa. 3TOT cjJaKT nomsepnana peBl131111 
xopnyca II BC N~ 7, nOKa3aBWal1 npa yse­
fll14eHH0l1 np0l13BOAl1TenbHOCTl1 KOHl\eH­
rparopa 3Ha4l1TenbHbll1 3aHOC l1\enOKOM 
(no napOBO I1 cropoue) Me)l{Tpy6Horo 
npocTpaHcTBa Kl1nl1Tl1nbHI1Ka BA 11 3-3a 

HeYAoBneTBOpl1TenbHOI1 cenapal\1111 
BTOpl14HOrO napa. 

)J,nl1 06eCne4eHl111 HaAe)l{HOI1 cena­
pal\1111 BTOPl14HbiX napos He06xOAI1MO: 

- YBenl14l1Tb B xouuearparopax pa­
60'11111 06beMAfll1 cenapauaa BTOpl14 HOro 
napa nepea xanneynoearenea CBblCOTOI1 
HeMeHee 1 Maa c4eTYBenl14eHl111 ronos ­
KI1 annapara [3]; 

11 

12 

L..-.. __ 
13 

5 

7 

PI1C. 6. BblnapHO I1 annapar 
CrpaBI1Tal\110HHbIM Te4eHl1eM 
eunapwsaeaoro pacrsopa cjJl1PMbl 
«Merco Ilayap»: 
1 - narpytiox axona sunapuaaexoro 
urenoxa: 2 - l\l1pKynl1l\110HHbll1 sacoc: 
3 - BXOA uienoxa B l\ l1pKynl1l\110HHYIO 
CI1CTeMy; 4 - nOAbe MHal1 rpytia: 
5 - Hl1)1{Hl1l1 Tpy6Hal1 peuierxa: 6 ­
BXOA rpeiouiero napa; 
7 - Kl1nl1Tl1nbHbl 11 ny40K; 
8 - ra300TBOAHbll1 narpyrio«: 
9 - BepXHl1l1 Tpy6Hal1 peurerxa: 
10 - ronosxa annapara: 
11 - narpytiok su xona KOHAeH caTa; 
12 - narpytiox BblXOAa BTOpl14HOro 
napa; 13 - cenaparop annapara: 
14 - narpyoox Bbl XOAa sunapeuuoro 
urenoxa: 15 - narpytiox su xona 
l\l1pKynl1pYIOl1\ero uienoxa. 
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- np~ HeB0 3MOlKHOCT~ peKoHcTpyK­
~~~ KOH~eHTpaTOpOB - YCTaHO B ~T b 

Ha BCeX napOnpOBOAax BTOp~YHOrO 

napa, caaauaaouiero xonueurparop u 
C xopnycana Be. urenoxosue JlOBY WK~ 

CTaHreH~~aJlbHbIM BBOAOM napo uieno­
KOBO~ CMec~ [4]. 

AJlll CH~lKeH~1l cepoconepxaurax 
Bbl6poCOB B arxocdi epy or CPK npa 
KayeCTBeHHOM ClK~raH~~ uienoxanosu­
weHHO~ KOH~eHTpa~~~, "=' 75 % a. c. B., 
K cy~eCTBYIO~~M KOH~eHTpaTopaM 

nOCJleAOBaTeJlbHO A06aBJleHbi cynep­
xouueurparopu. npo~3BOA~TeJlb HOCT blO 

27,2 T/YaC no BblnapeHHO~ snare. AaB­
JleH~e ~ rexneparypa nocrynaiouiero Ha 
cynepKoH~eHTpaTopblpeAy~~poBaHHo­

ro napa COOTBeTCTBeHHO paBHbl P = 0,4 
Mna, T = 200 °e. YCTaHoBKa cynepxou­

ue-rrparopos otiecne-rana conepxaaae 
apenuu x Bbl6poCOB B arnocrpepy B 
AonycT~MblX npenena x, 

AJlll YJlYYWeH~1l 3KOJlOr~YeCKO~ 06­
CTaHOBK~ Ha npeAnp~IlT~~ npO~3BeAeH 

raiose MOHTalK YCTaHOBK~ nesonopauaa, 
Ha KOTOpylO uanpasnmorca rpll3Hbie 
KOHAeHcaTbl co scex Be. YCTaHoBKa 
COCTO~T ~3 peaxropa KaTaJl~T~YeCKOrO 

OK~CJleH~1l ~ 6aKa-c60pH~Ka OY~~eH­

uoro KOHAeHcaTa . 
Cepoconepxauiae rasa or BC uanpas­

JllllOTCIl Ha ClK~raH~e B xopseaoji KOTeJl. 
AJlll 06eCneYeH~1l npo~ecca pe­

reuepauaa ~eJlKOB npn YBeJl~YeH~~ 

npO~3BOA~TeJlbHOCT~ ¢~Jl~aJla no Bbl­
nycKy ~eJlJlIOJl03bl npO~3BeAeH MOHTalK 
BC (CnB) co CMewaHHblM n~TaH~eM 

KopnYCOB ~eJlOKOM, npO~3BOA~TeJlb­

HOCTblO 175 T/YaC no BblnapeHHo~ 

anare (pHC. 5). cn B YKoMnJleKTOBaHa 
nllTblO BA lPHpMbl «Metso Power» 
(pHC. 6), Bblnap~BalO~~M~ rpaaara­
~~OHHO CTeKalO~~~ YepHbl~ ~eJlOK AO 
KOH~eHTpa~~~ "=' 30 % a. c. B. no -rersr­
pexcryneuvaroji cxene. Iloaepxuocrs 
rennootiaeua BA IIA ~ lIB COCTaBJllleT 
900 M2 KalKAbl~; III BA - 1300; IV BA 
- 1200 11 VBA - 1500 M2• BA IIA ~ lIB 
ooorpeaaiorcs BTOp~YHbIM~ napaMI1 aT 
KOH~eHTpaTopa 6eJleHO~ ~eJlJlIOJl03b l 

11 YCTaHoBK~ Ae30AOpa~l1~ COOTBeT­
CTBeHHO. AaBJleH~1l rpelO~~x napoB no 

napaMeTpblpa6oTbl(nB 

napaMeTpbl / Kopnyca 

Texneparypa rpeiourero napa, O( 

TeMnepaTypHbl ii uanop, O( 

TeMnepaTypa KI-Wflll\erO uienoxa, O( 

Tenneparypa BTOpH4HOro napa, O( 

KOHl\eHTpal\Hfl pacrsopa Ha su xone H3 BA, 
% a.c.s.
 

Pacxon uienoxa Ha axone Bannapar, Kr/ c;
 

KOIlHyeCTBO Bblna peHHoii anarn, Kr/c;
 

K03lj>lj>Hl\H eHT rennonepenaxa, KBT/ ( M'* O( )
 

3lj>lj>eKTHBHoCTb BblnapHBaHHfl, Kr/ Kr
 

AaHHblMpacsera COCTa BJlllIOT "=' 2,5 ·105 
~ 1,2 ·105 Ila ~ r exneparypu - 127 ~ 

105 "C COOTBeTCTBeHHO. BTOpl1 YHble 
napu IIA ~ lIB BA aan pasns orca B 
III BA. BA IV ~ V ofiorpenarorca BTO­
p~YHbIM napon anepena crosuiero BA. 
BTOp~YHbl~ nap ~3 BA V nocrynaer Ha 
KOHAeHCa~110HHYIO yCTaHoBKy. 

eJla6bl~ ~eJlOK ~3 6aKa 1 HaCOCOM 
nonaercs BIll BA, pa60TalOl1.l~~ Crpaaa­
Ta~~oHHbIM TeYeH~eM nJleH K~ pacrsopa 
BHYTP~ Tpy6 ~ np~HYA~TeJlbHO~ era 
~~PKYJlll~~e ~. Vl3 III BA uieno« npano­
TOKOM nOCJleAOBaTeJlbHO nepe XOA~T B 
aHaJlOr~YHble BAIV ~ V, npOKaY~BaeTCIl 

sepes TenJlo06MeHH~K~ ~ npoT~BOTOY­

HO nOAaeTCIl B lIB BA ~ nanee B IIA. 
BblnapeHHbl~ AO 31 % a. c. B. pacrsop 
aanpaannercs B CMeC~TeJlb uienoxa . 
Pe3YJlbTaTbi rennosoro pacsera pelK~Ma 

enB CBeAeHbl Brafin, 4. 
KaK 6blJlO OTMeyeHO auure, CTaH~~1l 

npenaaparensaoro ynap~BaH~1l uie­
JlOKOB YKoMnJleKTOBaHa annaparawa, 
pa60TalO~~M~ npa rpaaarauaouao« 
TeYeH~~ aunapaeaenoro pacrsopa . Bu­
napasaaae neHo06pa3YIOl1.l~ X pacrsopoa 
cnatioji KOH~eHTpa~~~ BTaK~X YCJlOB~IlX 

CBll3aHO C ~HTeHC~BHbIM neucofipa­
30BaH~eM, BbI3bIBalOl1.l~M MHOlKecTBO 
HeraT~BHbI X MOMeHTOB, BJl~IlIOl1.l~ X ua 
3¢¢eKT~BHoCTb patioru annaparo s 
[5, 6, 7]. n03TOMY nOA06Hbie CTaH~~~ 

npeAHa3HayeHbi Mil Bblnap~BaH~1l KOH­
~eHTp~poBaHHbl x pacTBopoB. 

IIA IIB 3 

127 105 95,1 

27,7 6,5 7,6 

99,3 98,5 87,5 

96,1 96,1 86,2 

31 26,4 18,5 

85,7 92,7 129,8 

13,0 5,9 12,6 

1,324 2,36 3,205 

0,349 

Ta6JH1l\a 4. 

4 5 

85,2 73,6 

9,1 10,7 

76,1 62,9 

74,6 61,0 

20,5 23,1 

116,7 104 

14,2 13,2 

2,679 1,731 

enB pafioraer no serupexcrynes-ra­
TO~ cxexe, B KOTOPO~ BTOp~YHble napu 
~3 BAIIA ~ lIB uanpaans orca B Kopnyc 
III, TO ecrs BA IIA ~ lIB npencrasnmor 
OAHy cryneus Bblnap~BaH~Il. AJlll cxex C 
MaJlblM Y~CJlOM cryneueji aunapaeauaa 
xapakr epeu nepepacxon r pejourero 
napa. AJlll nOBblweH~1l TenJlOBO~ 3¢­
¢eKT~BHoCT~ CTaH~~1O pekoxeunyerca 
nepesecra Ha naracrynea-raryo cxeny, 
uanpaaas BTOp~YHble napu ~3 xopnyca 
IIA B xopnyc lIB, npa 3TO M 06eCneY~B 

CTaH~~1O cooTBeTcTBYIO~~ M~ cpencrsa­
M~ KVln~A AJlll ynpasneuaa pelK~MaM~ 

pafioru enB ~ cornacosaaaa napaaerpos 
BTOp~YHbIX napes, nocrynaiouiax or 
xouuearparopa 6eJleHO~ ~eJlJlIOJl03bl ~ 

YCTaHoBK~ neaonopauua. 
Anll pafioru BAnpa rpaB~Ta~~oHHoM 

TeYeH~~ pacrsopa rpetiyiorca 60Jlee H~ 3­

K~e 3HaYeH~1l reaneparypuux uanopos. 
yeM y BA, parioraiouiax npa nOAH~MalO­
~e~cll nneuxe. CJleAOBaTeJlbHO, nOA06­
Hble BeMOrylKOMnJleKTOBaTbCIl60JlbW ~ M 

Y~CJlOM BA npa coxpaneaua napaaerpoa 
rpe ouiero napa , YTO 06eCneY~BaeT 

nOBblweHHYIO npO~3BOA~TeJlbHOCTb ~ 

TenJlOBYIO 3¢¢eKT~BHoCTb Be. 
Vl3 COCTaBJleHHoro MaTep~aJlbHOrO 

fianaaca uexa CJleAYeT, YTO npcaasona­
TeJlbHOCTb scex aunapuux cTaH~~~ no 
~eJlOKY ("=' 1690 T/Y) npesuuraer KOJl~­
yeCTBO nocrynaouiero cJla60ro ~eJlOK a 

B BblnapHo~ ~e x ("=' 1431 T/Y ) . P a 3H ~~a 

B pacxoAax onpeAeJllleTCIl A 0 6aBKaM~ 
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xpenxoro uienoua K cIla60My AMI ero 
yKpenlleHl4il Bfiaxax CMeWeHl4il. 

4epHbl~ uienox Allil Bblnapl4BaHl4il 
nocrynaer l43 npOMblBHOro ornena co 
cpeAHe~ KOHlleHTpalll4e~ 13,5 % a. c. B. 
CpeAHilil KOHlleHTpalll4il uienoxa,nonaaa­
eMoro Ha CMeCl4Telll4 nocne scex aunap­
HblX 6aTape~ AIlil yxpenneuaa cnafioro, 
COCTaBllileT'" 45 % a. c. B., 4TO Kpa~He 

3aHl4}f{eHO. npl4 3TOM cpeAHilil KOHlleH­
Tpalll4il LlleIlOKa, HanpaBllileMoro Ha BC 

AIlil ssmapaaaaaailBllileTCil3aBblweHHO~ 

l4 pasua '" 24,3 % a. c. B. 
1i13MeHeHl4e pacxona «penkoro uie­

1l0Ka, nonasaexoro Ha yxpenneuae B 
3aBl4Cl4MOCTl4 OT ero KOHlleHTpalll4l4 npa 
nOCTOilHHblX KOHlleHTpalll4ilX cnafioro 

ben l4 yxpenneaaoro uienokca by,p,: G,p = 
f(b ) ' npencraaneuo Ha pac, 7, rne GKp l4 

KP

bKp- COOTBeTCTBeHHO pacxoAl4 KOHlleH­
Tpalll4il KpenKOro LllelloKa, nOAaBaeMoro 
Ha YKpenlleHl4e. 

Ha pHC. 8 nOKa3aHO l4 3MeHeHl4e 
pacxona xpenxoro utenoxa. nonaaae­
MOro Ha YKpenlleHl4e B 3aBl4Cl4MOCTl4 OT 
KOHlleHTpalll4l4 yxpennesuoro uienoxa: 

G,p = f(by,p),rAe by,p - xouueurpauaa 
yxpenneuuoro uienoxa. 

KaK cnenyer l43 auanaaa puc. 7 l4 8, 
Hl43Kail KOHlleHTpalll4il uienoxa. nonaaae­
MOro Ha yxpenneuae, l4 aucoaan KOHlleH­
rpauua yxpenneauoro uienoxa npasonar 
KIll4WHl4M pacxonaa eunapaaaeaoro Ha 
BC pacrsopa. 

Allil l436eraHl4il nepepacxonos napa 
Ha aunapasaaue l4 3IleKTp03Heprl4l4 npa 
nepexavse nOTOKa LlleIlOKOB, KaK cnenyer 
l43 pac, 7 l4 8, Heo6xOAl4MO crpexarscn 
nonaaars KpenKl4~ uienoxHa yxpenneuae 
CKOHlleHTpalll4e~ He Hl4}f{e 55 % a. c. B., 
a yKpenllilTb clla6bl~ AO KOHlleHTpalll4l4 
Heauuie 22 % a. c. B [8,9]. 

Allil yKpenlleHlo1il 1410 T/4 cnafioro 
uienoka, xoaueurpauaeji 14 % a. c. B. 

AO xouueurpauaa 22 % a. c. B. , rpefiy­
ercs 340 T/4 uienoxa KOHlleHTpalllo1e~ 

55 % a. c. B. TaKo~ pacxon xperucoro 
uienoxa AIlil yxpenneaaa Moryr o6ecne­
4lo1Tb ABe 6aTapelo1, Hanplo1Mep BBY N~ 1, 
N~ 2. Ocranssue sunapaue YCTaHoBKlo1, 
BKIl104ail craauaio npeaaaparensuoro 
Bblnaplo1BaHlo1il, AOll}f{Hbl aunapaaan, 
uienox OT 22 % AO 55 % Allil nans­
He~wero ero xouue arpa po eaaan B 
xoaueurparopax. 

CnHeOK nareparypsi 
1. Texuonoran uenmonoau. B 3-x T. 
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2. CycnoB B.A.OCHoBHble npoueccu 
npa Bblnaplo1BaHlo1l4 uienoxoa uenmonoa­
uoro npoaaaoncraa : Y4e6. nocotiue AIlil 
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3. KyTenoB A. M., CTepMaH n. c., 
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- M.: 3HeproaTOMI13AaT, 1983 . 
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4eCKI-1X ycraaosxax: Y4e6. nocofine AnR 
By30B 16.c. Ileryxoa, Jl. r. reH 1-1 H, c. A. Ko­
eanes. - 2-e 1-13A., nepepa6. 1-1 Aon. - M.: 
3HeproaTOMI-13AaT, 1986. - 472 c.: I-1Jl. 

7. To611neBI1Lf H. 10. KPl-131-1C renno­
06MeHa npa I-1CnapeHl-11-1 B CTeKalO LJ1eH 
nnesxe >KI-1 AKOCTI-1 npu cnyruo« ABl-1>KeH1-1 1-1 
>KI-1 AKOCTI-1 1-1 BTOpl-14HOro napa II Tenno­
¢1-131-1Ka 1-1 rl-1APOra30AI-1HaMI-1Ka npoueccos 
Kl-1neHI1R 1-1 KOHAeHCal..\l-1l-1. T. 1. nY3blpbKO­
aoe, nepexonsoe 1-1 nneao-raoe Kl-1neHl-1e . 
KPl-131-1 Cbl Kl-1ne HI-1R: Te3. AOKJl. Bcecotoaa. 
KOH¢. - Para, 1982. - C. 189-190. 

8. n pOMblWJleHHaR r ennoauepr e-
TI-1Ka 11 TennOTeXHI-1Ka : CnpaB04HI-1K I 

A. M. 6aKnacToB, B. M. 6pOARHCKI1H, 
6. n . rOJly6eB 1-1 AP.; nOA 06LJ1. pen. 
B. A. rpl-1ropbeBa 1-1 B. M. 30p1-1Ha. - M.: 
3HeproaTOM1-13AaT,1983. - 552 c., I-1n. 

9. CycnoB B. A. nOBblWeHl-1e 3¢­
¢eKTI-1BHOCTI-1 sunapaaauaa oTpa60TaH­
HblX Bap04HbiX pacrsopoa l..\eJlJlIOJl03­
nero np01-13BOACTBa . Asr opemepar 
AI-1CCepTal..\l-11-1 Ha COI-1CKaHl1e Y4eHoH 
CTeneHI-1 AOKTOpa TeXHI-14eCKI-1X HayK. ­
Cauxr-Ilerepoypr, cnernv. 2006. 

[ECmh33MeHmen gpeBeCUHhl? 
3Ta pafior a HOBOCI-1 61-1 pCKI1X reHeTI-1 KOB MO>KeT KapAI-1 HaJlbHO peWI-1Tb npotineny nesansuo 113BeCTHbiX l.(6K. ,L:!eJlOBTOM, 'ITO 

Y4eHbie HaWJlI-1 npl-1 Hl..\ l-1n l-1 aJl bHOHOBblH I-1 CT04HI-1K uenmonoau. 3TO cup se Heo6xOAI-1MOAnR np0l13 BOACTBa 6yMarl-1, KpaCOK, KJleR, 
CTpOHMaTepl-1 anOB, I-1C KYCCTBeHHblX BOJlOKOH, nopoxa 11 T. A. nOAron op I-1 AYT MHDrl-1e TblCR 41-1 rekrapoa neca, Ha 3TOM YLJ1ep6 
npupone He 3aKaH4 I1 BaeTCR, a ro nsxo Ha4I-1 HaeTCR. Orpoxu oe KOnl-1 4eCTBO fipeaea CnJlaBJlReTCR no pexa«, 4aCTb ApeBeCI-1Hbl 
TO HeT 1-1 rHl-1eT, OTpaBJlRRBOAY. Ho masnue np06neMbi B03HI1 KalOTy>Ke aa l..\enJlIOJl03Ho-6YMa>KHOMKO M6I-1HaTe. llpa aapxe uen­
ruoncau npl-1 MeHReTCRarpeCCI-1BHaR «XI-1 MI-1R» 1-1 06pa3ylOTcRRAOBI-1Tble OTXOAbl,OTpaBnRIO LJ1 l-1 e see >KI1Boe. ,L:!oCTaTo4HO BCnOMHI-1Tb 
6aHKanbCKI1H U6K, KOTOpblH 6blJl saxpur nocne MHoro41-1CJleHHbiX npOTeCTOB 06LJ1eCTBeHHOCTI-1 . Ho aa 6eperax YHI-1KaJl bHoro 
osepa OCTanOCb 60nee 6 MI-1JlJll-1 0HOB Ky60MeTpoBonacuux OTXOAOB. 

Y4eH bie 1-13 WHCTl1ryTa ltl1TOnOrl1l111 reHeTI1KI1 CO PAH npennaraior 3aMe HI-1Tb cu pse: nenar s uenmonosy He1-13 nepeasee.a 
1-1 3 AanbHeBOCT04HDrOTPOCTHI-1Ka . B nepcneura ae OH MO>KeT CnaCTI-1 OTMaCWTa6HbiX Bblpy60KCI-161-1pCKylO TaHry. 

«Ilepeonaxansuo nepen HaMI-1 6blJla nocr asneaa sanava peW I-1Tb «060pOHHylO» npotineay, - paccxaau aaer 3aMAI-1peKTOpa 
I-1 HCTl-1ry Ta CepreH nenbTeK. - KaK 1-1 3BeCTHO, 1-13 BbiCOKOKa4eCTBeHHOHuenmonosu nonysaor nopox. Ho nocne pacnana CCCP 
I-1 CnOnb30BaBWI-1 HCR AnR sr oro xnonox cran I-1M nOpTH blM npOAYKTOM. LJ eMero 3aMeHI-1Tb? 

Mbl cr ana nepetiu par s CBOIO KOnneK1..\11 1O 1-1 06paTI1nl-1 BH I-1 MaHl1 e Ha TPOCTHI-1 K nOA Ha3BaHI1eM MUCKGHmyc. 3TOT snax I-1C­
nonsaoaanca AnRyKpenneHI-1R6eperoBosepa LJa Hbl B HOBOCl161-1pC KOH06naCT I-1, y Hero MOLJ1HaR xopueaas CI-1CTeMa, 1-1 OH MO>KeT 
paCTI-1 Ha cnatio aacopeuuux nosaax. Ml1 cKaHTyc HenpI-1 XOTn I-1 B, 6blCTpO pacrer 1-1 ofipasyer 60nbwylO 6110Maccy C BblCOKI-1 M 
COAep>KaHl-1 eM uenmonoau . 

Ho AI-1 KI-1 HTPOCTH I-1 K I-1Men 1-1 CBO I1 HeAOCTaTKI-1, oc06eHHO AnR cyposux YCJlOBI-1 HCI-1 6I1 pl-1 . ,L:!a 1-1 xopneaas CI-1CTeMa OCTaBnRna 
x enars nY4wero. Y4eHbie pewl-1nl-1 np06neM bl. Bo-nepsux, CnOMOLJ1 blO MeTOAoB reHHOH I-1H>KeHepl-1 l-1 BblBeJlI-1 HOBblH MOp030y­
CTOH411 BblH COpT TpOCTHI-1 Ka - «MUCKGHmyc COpGHOBCKUU» . BO-BTOPbIX, 1-13MeHI-1n l-1 ero «opnesyo cucr eay. «Y AI-1 KOpacry LJ1ero 
npenxa roncr ue K04KI-1 MewalOTTeXH1-1 Ke, KOTopaR ofipafiaruaaer nnasraua«, - nORCHReTC. llensre«. - Haur a paCTeH I-1 R I-1MelOT 
04eHb AnI-1 HHble KOpHeBI-1 LJ1a 1-1 nocne nccanxa ¢ OPMI-1 PYIOT pOBHylO nnaurauao, YA06HylO AnR npl1 MeHeHI-1R TeXH I-1 KI1» . 

nOCKOJlbKY pacreu ae MHoroneTHee, ypO>KaH MO>KHO C061-1 paTb ser eeprs seka, nonysas 5-7 TOHH uenm onoau C rexra pa, a 
CTOI-1 MOCTb OAHOHTOHH bl Ha Ml-1 pOBOM pblHKe - nopanxa 800 nonnapos. Ho Mano BblpaCTI-1Tb «I1 HHOBaI..\11 0HHbIH» TpOCTH1-1 K, 1-13 
Hero HaAO nonY41-1Tb BbiCOKOKa4eCTBeHHYlO uenmonosy. HOBaRrexaonorus C03AaHa Y4eH blMI-1 WHCTl1ryra npo6neMXI1 MI1KO-3­
HepreTI1LfeCKI1X TeXHOnOrl1H 113 HayKorpaAa 6I1 HCK. 

HaAOOTMeTI-1Tb, 'ITOy 3TOro 3aLJ1 I-1THI-1 Ka neca CBOR co epa npl-1 MeHeHI1R. ,L:!eno BTOM, 'ITO B031-1Tb TPOCTH I-1K ua 60nbwI-1e pac­
CTORHI-1RHeBblroAHO. no pacser as 3KOHOMI-1 CTOB, onr naansaoe paCCTORH l-1 e OT nOJ1RAO3aBOAa- 50-100 Kl-1n OMeTpoB. n03TOMY 
3TO AOn >KHO 6blTb KOM naKTHoe X03RH CTBO nnOLJ1aAblO oxono 10 TblCR4 rexrapoa, B ueurpe KOTOpOro pa3MeLJ1aeTCR ¢a6pl-1Ka 
no BblnycKy uenmonosu. no Ol..\eHKaM 3KcnepTOB, pacxonu oxynsrca sepea 7 ner . B npnauane COTH I-1 TaKI-1X X03RHCTB MO>KHO 
pa3M eLJ1aTb snons Ipasccafia, rne Macca nycry lO LJ1 I-1X 3eMenb. 

Ilapannensao B I-1 HCTl-1ryre paspatiaruaa or HaY4Hbie OCHOBbl TeXH OnOr l-1 1-1 no nonY4eHI-1 1O uenmonoau as 61-10M aCC blHa OCHOBe 
¢ epMeHTHblx npoueccos. 3TO n03B0J1 I-1TBo06LJ1e 1136aBI-1TbCROTTOKCI-1 4HbiXOTXOAOB, aTaK>Ke CHI13 1-1Tb3aTpaTbl3Heprl-11-11-1 pacxon 
BOAbl. Bnp04eM, Y4eHbie CMOTpRTaansure 1-1 I-1 ccneAYIOT B03MO>KHOCTb nepepatiar u aar s cups e CnOMOLJ1blO MI-1KpOOpraHI-13MOB B 
l..\eHHble XI-1M I-1 4eCKI-1 e nponyxr u : MOJl04HYlO KI1Cnory, 6yraHon npOnaHAI-10n 1-1 Aa>Ke rn1OK03Y. «Ecna HaY41-1TbcR TpaHC¢OpMl-1pOBaTb 
uenmonosy cpasy B rn1OK03Y, 3TO nonHOCTblO 1-1 3MeHI-1 T I-1 HAYCTpl-1 1O nI-1TaHI-1R, Aa 11 MHOro 4ero npyroro». - C41-1TaeT C. llensrex. 
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