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40 72,5 72,1 59,8 48,1 78,8 4,4

ü p o B e a e H H u e  H c c j i e x o B a H M  n o K a 3 a r a  b o 3m o k h o c t b  c o a a a H M  h o b o p o  T e x H O J i o r a n e c K o r ^ p

n p o p e c c a  n p o n3B O H C T B a  K O J id a c  coKpamaeTca b  3-4 pa3a
yM G H B ffle H H H  H O T G p B  H a  8- 10$ .  v
KojuraecTBeHHul cocTaB $oc$aTOB h MeTâJiriOB b oimthhx h kohtpojibhhx oopasna* 
TBraeH.

■ 6 - 1 0  HCCJŒmOBAHHE TMII0B0ÍÍ OBPAEOTKH MHCOnPOJiyKTOB B CPÎ1HE BblCOKÔ 
otiiocmtehehoM BMBHOCTH

CO10311
.A.AjieKcaHHpoB, B.M.PoptíaTOB, C.M.CyxaHOBa, JI.A.IIapHH. ^ oC,k&< 

HayHHO—HCCJiepOBaTeJIBCKHH EHCTHTJT MHCHOH npOMHmneHHOCTH, 1,1
CCCP

0 3 Í eJlStí-
K p y r iH O K y c K O B u e  i .w c o n p o j i y K T U  H3 roBHHHHH h  CBHHZHH, n a p a u y  C KOJldaCHHMH 
m, HBJIH10TCH B U C O K O K a jIO p H iiH H M M , IIH T a T G J IB H H M H  H  d lIO J IO r H H e C K H  H G H H U M H  B °n¿'
O C H O B H H M  T G X H O J IO r H H e C K H M  n p O U p C C O M , O T  peXCUMa H  c n o c o d a  B e p e iIH H  VOTOyJ f̂i 
H O B H O M  3 B B ÍIG H T  K a H 6 C T B 0 H H U e  n O K a 3 a T 0 J X H  T O T O B O r O  n p O J j y K T a , H B J IH G T C H  T 0 J*pqe¡iK 
r a d o T i t a , o c y m e c T B JU ie M a fl B  n a c T o a u e e  b p g m h  n p n  b j c o k h x  T e i .m e p a T y p a x  b  ^ elio»
Ä f f i i T e j i B H o r o  B p e w e i f f l , a r o  n p H B O jp iT  K  d o jiB iim M  noTepmi i/ia c c u  n c m m e m iio  u »  ^

CoBopuiGHCTBOBaHiiê cymecTByioimix h  ncnojiB30BaHne nepcneKTHBHUx m g t o p o b  
odpaooTKH mconpojmcïOB odecneaar dojioe BucoKyra npoH3Bojpn’ejiLHOCTB np ~
m en ra i n o ï e p B  c u p t H  n  y n y a m e n m i K a n e c T B a  b o t o b o h  n p o a y K i n m  / I / .  , , a ^ n n p o ^ f 0 
OhHHM H3 T3KHX nGpCnGKTHBHUX MGTOflOB HBJIHGTCH TGIMOBaH OtípatíOTIta MBCO 
B CP0HG C BUCOKOÜ OTHOCUTGJIBHOÜ BJKUKHOCTBK). Pa3padOTKa TaKOrO TGXHOJIor 0 0 V
i r p o u e c c a ,  a  T a K  k g  y n p a B j i e n i i H  h m  o c u o B a H a  H a  c n e u n $ n H e c K H X  o c o d o i m o c ^ * ;
UlUX P H ÏÏ  n p G H M Y IllG C T B  IIO P G #  Tp ä JEK IX ilO H IIIIM  H  C O B M G iU G H H IM H  CIIOCOOai/JÆ llQ.Fp qq$1H
H a  o c H O B a n i M  a n a j a m r a e c K o r c  o o 3o p a  c y m e C T B y io iu H X  m g t o h o b  h 3m g p g h h h  n
n p w  T G M n e p a ï y p a x  b i w i g  3 7 3  K ,  y c r a i i o B J i e n o ,  h t o  i t f w  h s m g p g h h h  0t h o c h i | » m  0 «  o 3 
B Jia K H o c T M  n p ii  T e n jT O B o fi o d p a d o T K G  n a n d o j ie e  n p iie iM G M  h c h x p o m g t p h h g c k i i h ^ o j¡ic0 
nPHMGHGHHGM d ö O $ H T H J IB H H X  H y B C T B H T G J I B H U X  3 JI8 M G H T 0 B  C T G M I ie p & T y p H O H  n O f ll  
B o ira  H a  y p o B H e  T e M n e p a T y p u  " M O K p o r o "  T e p M O M G T p a  / 2 / .
ï ïe p c n e K T H B H U i i c n o c o d T G r u io B o ii o d p a d o T K H b c p e « o n o B tu n e in io M  o t h o c h t g j i b i i o  
H O C T H  n p e flC T a B J iH G T  c o t ío ñ  y s a j iG H H G  B J i a r a  H 3  n p o n y K T a  c  M U H m a j iB n o f l  h h t b «



cTiao
“^ e n x H ñ ™ ---------e r0  3aKJ20^ aeTCH b  yMeHBmeHHH i u i o t h o c t h  TenjiOBoro noTOKa Ha
K ycKoBouiS HSÄSJOIH H noBHiueHHH TepM0ÄH$$y3HH 3a chöt yBJiaKHOHHH rpeiomeä cpesn 
ycKor,tiirH,?a snyrpeHHero MacconepeHOca. ncnojiB30BaHiie ocTporo napa nosBomaeT 
^3Htb L f S 30Bue npespamemm, nponcxonnimie b npOflyKTe, Tan ace 3HannTejiBHo no- 
S0PM03OT,rí2^?CTI> °öpa30BaHHH napa b 30He ncnapemiH no3epxHOCTHHX cmoeB, c03naTL 
B Xojre^H10 CHny MOjrapHoro nepeHoca BJiarn.
^6cg ; ömm BHÖpaHu caenyiouHie Bxojpiue napai,íe'rpn, onpeflejimomne npo-
ía a a a ^ e p e tT y p a  rpeiomeñ cpejcn 373-443 K h bjkukhoctb rpeiomeá: cpenn 30-70%. B 

KOMOHnanmix 3THX napaMeTpoB hph TenjiOBoä odoadoTKe rrhtiwhm w ™mram

n06 CBott̂ BoOCTaB’ °PraHcuienTHneckho noKaaaTejm KanocTBa; CTpyKTypHo-MexaHHaec- Hpa ¿fOHCTBa H JUJrHTQJILHOCTL OdpadOTKH.
,Oll2cBBa?r!ía « H1iecKO0 0ÖP aÖ 0TKe ä ö h h u x  H cc jie «O B a jiH  HByxiSaiCTopHyTo MOjcejiB, KOTopyio 
ypaBHemí^ p e rp e c c M H . Ilp n  onpe,nejieH iiH  KoscpiiHLCiieHTOBÍWBBBBim jr ̂ axmoiumivua jjtu-pöuuilil. iipM onpeaejieHHH K03ffi$HinieHT0B
^BörnviS ÖUJI Hcn0JIi>3°Bati nojmnfi «aKTopHuñ 3KcnepHM6HT jyia flByx nepeMeHirax fp?)

Ha ÄByx ypoBHnx rana 2? B KanecTBe bhxohhhx napaweTpoB taju r m - J' 
jjocTt oc5plöoTraCCH ’ 0TH0CiiraejII>HaH önojioriiHQCKaa peHHOCTt, noTepH rapa, ^iniTeja,-
n°°TaoinoSS„ aHajiH3 ypaBHeroili perpeccira no3BOJnui ocymecTBHTB noncit onTUManBHoro 
na ne-Dnn««1111 BX°ÄHHX napmeTpoB h bhhbhtb ocnoBime 3Tann TenjiOBoii odpadoTKH 
?THocHTPi«L̂ T̂ Iie TeMnePaTypy„rpeioiueä cpejm nojmepmBajm b npe^ejiax 393-403 K npn 
tar,rflTmiea:bH0M BJtaacHocTH 50-60%. B nepnos HarpeBa na stom sTane nponcxojuiT aiacy-
Po b b  5 ^ ^ ^ a b  nponyKT, KOTopaa conpoBoamaeTca noBuiueraieM «asjieHHa b o k h h u x  na- 

cpennf^p^Annx0 nPHB°fi5T K HHTencHBHOMy TenjioodMeHy Meamy nponyicroM n rpeio- I?10 °CTpo^ó C B O e o d P a3BLIM öaptepoM jyia yMeHBmeHHH noTept Macen HBJiaeTca BBe,ne-0CnvnA~*X UÖUU^ — *:—  — j m ^xxxjuhjiuuji uuioux» iviciv_,ui3i jiä/i h ö t u h. U±3t3JIU-
J^HOMpnut0 naPa  B PBÖOHse npocTpaucTBo TepMOicaiciepu. Ha 3tom eccane HadjnonajiacB 
? I°codr™^oCKOP°CT:E’ BJia5 00TBa,ffl n BimjiaBJieHiiH rapa, a  noBnmennaa BJiaauiocTB 

n oöpm?!?3 ycKopeHHoä «enaTypamiH dejntoBux $paKiflnfi BnyrpeHHHx cjioeB nponyK- 
onTHManBHoe cooTHouiemie m h h h m 8jibhoíí ÄHHTejiBHOCTH nporpeBa^7 

?ypn b y^011™611™ o^meñ Macen H3nerafl. nepBuii eian npoBojooiCH n;o TeMnopa- 
B̂aiOTCiT nP°ÄyKTa 333 K, Tan Kan npn JCOCTIÍKCHHH Tauon TeMnepaTypn saican- 

^aTunpn,,36 OCHOB!ine $H3HKO-dnoj[oriiHecKHe npoueccu, Bjnnnoupie Ha icanecTBo od- 
npojcyKTa.

>  . TeraepaTypy rt raesu noOTepraBaioT b npenejiax 413-423 K“Pa o t Sa  aTailB TeMnepaTypy rpeioini
ÖItcaT OT.Cíí lejIBHoa BJtaÄH9CT?  20- 30%. Ha 3tom aiañe noTepn Macen b ochobhom 3a -  

ÄiMTejiBHOcTH odpadoTKH n b MeHBuieii CTcneHH ot TeMnepaTypn rpeioineii

npejnj
^ P iS y  í911 KaK s *3? ™ 116 CJI0H CTaaii dojiee ynjioraeHHUMH 3a cneT Koaryjinmin miitípra- 
B Taöi H yMeHBmeHHH MHKponop Meamy dejntoBuicni b o j i o k h b m h  .
IlQro nA 1  nproeaenn flaHHne pe3yjiBTaTOB HccmeflOBanHH pa3padoTaHHoro h TpajpmHOH- 

^nocodoB TeruioBOH odpaooTKH MHConpoflyKTOB.

ö o S 2JIOriItiecKHe
^ 3aTejin

Macea

npeJ^Pajppa rperomen

f e ^ B H O C T B

C a  TKH* °°öp.,2 naflejmK noeme
icr

^  foSeHHö cpe3a

0net^!OjIeiIT1I,iecKaH 
Ka KanecTBa

T a d jn m a  I

Pujieii H3 CnnHiian Mninpa 3aflHeTa30BaH nacTB
rOBH,HHHH H3 CBHHHHH HOHyTym CBHHHHU

OnnT KoHTpojiB Oiiht
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I  3Tan 
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423

135
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3840 6000 3540

1,08 0,975 I . I I

2,9 3,8 2,1

4,8 4,6 4,8

KOHTpOJIB OnUT KOHTpOJIB
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1,02 3,45 3,250
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4,5 4,9 4,7



PG3VJH>TaTH ECCJIGflOBaHEft HO3BOJLHI0T CflGJiaTB BHBOfl Od HHTeHCK$HX[HpyK)lHeM B03.IÍ 
b e h  OTHOCKTej-GbHoiî b j i r k h o c t e  rpeioineft cpeflH Ha TepMooopaooTKy MHConpoay»^
HyKTH, BHpaöOTaHHHe no pa3padoTaHHoä TGXHOJiorEE, e m g i o t óojiee Bucoicyio 

'CKYIO HGHHOCTL E OpraHOJIGIIÏHHeGKyiQ OUeHKY. neryj®"
K o h g h h o S nejiMO Hcc-neflOBaiiEfí swui&cb npodjiBMa y cto e h e b o ro nojmepacaHHH % J % e0v.oV° 
poBaiiEs peaoiMHux napaMOTpoB TeimoBoro nponecca. Pa3BHTHGuCHCTeM asTOMai TBa 
ynpasjieiiEH naeT cnocodu peantHott b o b m o k u o o t h  flEHawnreecKoñ c T a d E j m s a « » cftor
myHKIMOHEpOBaHEH T6XFEH6CKHX G3CTGM. ÄEH TGEUIOBOS OdpaöOTKB MHOOnpOByKl flapa- 
rjiyjrapoBanH cjienyioinyfo ciflany - imen flEBfmehe o k h o xapaKTepECTEKH H 3MeHGHM« __ 
MGTPOB IMCOnpOflyKÏOB H ÄEHaMEHeOKHG X&PÍ’Y T GpBCTEEH TGnflOBOrO OdOpyflOBaay1 
onpeflGjniTi) creneHB cTaövnrf.HOCTE k r î g o t . ■ anxoy.finifä roïOBOH íTpojjyiopH LJrs6a^„ 
B CBGTG BumeH3JHO*eHHoro jyrä nroMBaursHH s pearid.iaivHE cnoecoa tgmiobcz oup ^pa- 
óhjdí HccjieÄOBaiai juKaime-orae xapaare- :.3t¡c :.tí npcManure-TKorc onoyir 
ÓOTaHa M 0Ä 8JIB onTEwajiBHoro ynpasKeHK#., cor- -fi: -n h 3 K3Cwropo;¡suu:
HHX ypaBHeranl c pacnpeaeneHHUMH napaMGTpai," 3 . b  pesyjr.-a- 3 peur^r.v Í!'rj £ j l£po9*'
HEX, C TGXHOJXOrEHeCKHMil OrpaHHEGHEHME IiaKXPflHBRGMUME H R  npOHOCO, E MOflö£
HEH MHOrOKOHTypHOß CHCTGïfU aBTOMaTEHGCI' OPO pGTyflEOOBaHEE EOJiyHGHH OIITEI aspad0'  
HacTpoflKE aBTOMaTEEecKEX peryjiaropoB h pa3padoTana c h c t g m r  ynpaBJiGHXfl Vo- 
TaHHHM CnOCOÖOM TGIUIOBOä OdpadOTKM KpyitHOKyCKOEHX MnconpojQTf/roB.

JIet GpaTypa ^
1. Xjigöhekob B.H. TenaiOBan odpadoTKa m ca e MaconpoflyKTOB. HHM3TM, M. »
o. 34- 35. „ ^ojryxa2. Yoppeji P. ncHxpoMeTpimecKoe onpeflGjiGHEe othocetgjibhoe bjhíshocth
jGMneoaTVPG. npGBHuiaxmiGe 373 K. BnamocTB t . I .  npEinmnu e MeTOflH muev^TGMnepaïypG, npeBHiiiaiomeH —  ... -----------  ----  . . Tor)„ Vn

BJiaXHOCTH B ra3ax. JI. , POHPOMeTGOpOJIOrHHGCKOG E3fl-B0, 1976, c. 1U.
3. He pM aK M.H. JBnîaMHKa pGryjinpyGMHX c e c t g m  b  TGiuioBHGpreTEKG e  x h m e b .
1972, c. 15.
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11 M0H0JTK30BAHHE CyBiFOJÇTKTOB ÜTHUB B KAHECTBE HCTÖHHMKA ”̂ ^ 0
. ' PEHHOrO" EEJM fljlfl JpOTHECKÖrO H BHTEPaJIBHOPO 30HflpBOrO

ni^'Cß^u *- ■ cCö
E.r.KynHHOBa, B,r,BojiHK. Hayhho-npoH3BOflctbghhoe o6bep^ê eg0o^ft^ 
rrepepaoaTUBaiomeß h KJieeœejiaTHHOBofi npoMHUweHHOCTH"KoMtuieKC tó «loe 
p .M .B e j I K K O B .  P lH G T H T y T  G J ie M S H T O O p r ä H H H e C K H X  C Q e flU H e H E ft  A H  00^

---- gj

llpoMHinneHHaa nepepadoTKa hthuh, BKJnonaiomafl npopec'c nojinoro noTpomeHÉH, • «  
jChipbeByio da3y p,m nepepaßoTKE b t o p h í̂h h x  npo,nyKTOB noTpomeHiw, KonmecTBO  np“e, 
üOCTäBJIHGT 0K 0JI0 I%% DT MaCCH TyilieK llTHPfcJ. COflepjKaHHe npOTeHHa B MaJIOpeB" g
f ly K T a x  HaxoflHTGH Ha ypoBHe 18-24%, T . e .  npaKTEHecKE ctojibko ?Ke, ckojibKO » $eE r  
DflHHiJ M3 B03M03KHHX CíIOGOtíOB HepepadOTKE BTOpEUHUX HpO^KTOB HTHpb) ^0
JaT E B H H ß' rHflpOJIM3, MaKCHMaJIBHO COXpaHHlOmMÍÍ MX nMTaTGJIBHUÖ GBOßCTBa. 
p0JiH30BaHHue Tax Ha3UBä6Mbi@ "npefltiepGBapeHHHe" Ö ejiK M , dojiee ducTpan YcB“0 6^%- 
JCOTOptlX no CpaBHGHMK) C HaTHBHHMH ÖeEKäME n03B0J!HeT 3(M)eKTHBHee 'BO'CnOJlHB̂  
f l  e$ MEET y  jiiofleß, cTpaflawinnx HapymeHHeM flenTejibHOCTH (pepMGHTHHX c m c tsm
¿Miueiflioro TpaKTa, »axorpiT umpoKoe npviMGHGHMe b KanecrBG pa3JiMHHux BHflO® 
poBaHHHX nmî eBUX npoflyKTOB, Mcnojibs.yeMHX b npo$HJiaKTMKe m jieneHMM pnfla ■ ^ 
UpoflyKTH, ■ B'cocTaB KOTopboc BxofliiT "npeflnepeBapeHHuft" dejioK, odJiaflaioT P f̂i0ro 
meoTB aepefl npoflyKTaMH, coflepacaniMMM cmgce aMEnoiracjioT b KanecTBe a30TMĈ

‘ HGHTa: HH3K0ß QCMOTHHHOCTblO, MeBbUieÖ flOCT̂ rnHOCTbIO nenTMflOB flflH MMKp0$JI°P ¥
Ka, ocodeHHOOTHMH neiiTMflnoro TpaHcnopTa npn MeMdpaHHom rimneBapeHMH. ' rl0jjy%üu 
Uejibw HaCTOĤ MX wccJieflOBaHMß duna pa3padoTKa TexHOJiorM4ecKoro npoflecca ‘ ^ n e 
jjaotew o-rMflpojiH3OBaHHor0 dejiKa c yyüTOM TpedoBaHHß ijM3MOJiorMn nwneBapeH. ^
uoMepHOCTeß $epMeHtrthBHoro rnflpoEM3a dejiKa.
!43yueH npouecc rMflpojiH3a deimoB mhpkhx cydnpofl/KTOB Kyp nofl fleftcTBMeM „ v e ü t o i i r
CMHcl. BiJÖOp CBI4Hnr'r' nft’nowtra w vfiironm-oö f̂ rjnhioufntir»-nr\ nnpnflmif^ n ^ r m j n T Ü l ^ .r t v n  
GH odeenenwBaeT

§

Badop CBHHoro nencM iia b  K a u e cT B e  $ephieH T H oro n p e n a p a T a  odyc j ioBJieĤ ôĵ .ß 
¡eneEM BaeT HeBacoKVin GTerreHb rH rm ojin d a  m m d o T a fiT  b  Kvirumfl a o a n 0




