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Kommprucmuyeckas napmus

1t Cosemckoe mnposumessemso
YOLAOM UCKAIOHUIMEABHO
Boabiioe BHUMQALE Baume
oKpymaued cpedst om
Ba2PAIHERUA BPEOHBIML
eewjecmsamu. B [Tocmanoerenuu
Henmpanrorozo Komumema KIICC
u Cosema Munucmpos CCCP

<0 O00noARUMEALHHIX Mepax

N0 YCUACHWIO 0XPAHGE Npupodsl
YRYHIUEHUIO UCRONBIVBARUA
npupodusix pecypcos»* om
dexabps 1978 e. cxasaso, wmo
0Xpara npupodes & Yeacsuax
Obicmpoeo paseumist
NPOMBLUULACHROCITIL, MPAHCAOPMA,
CeAbCKO20 Xo3dlicmea u

| GOBACHERUS 8 FKCRAYQIMALUIO 8Ce

G0A6LUE20 KOAUHECHIBA
ECIECMBENHBIX PECYPLO8 A8ARemcea
O0HO! U3 eaxcreduiux
SKOHOMUHECKUX L COUUANBHBIX
3a0a4 OSBEMCKOZ0 eocyoapcmed.

B pewennax XXV cwesda KIICC
u 6 Korncrmumyyuuw CCCP
YRA3aH0 Ha reoDxoOumocmo
Oanonelield paspabomru u
OCYW{ECTIBACHIR  MEPORPUAMUL

HO OXpaHe OKpYwwaoued
npupodrod cpedo

U PAyUOHAABHOMY UCAOALI0SAHUI
ee bozamcmae.

B nacmosyee epema
cywecmsyen ’

* Cooprak nocrarosaesnst CCCP; 1979, Ne 2,
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JoCmamoune MeXHUNeCKUX Cpedcms, nO3B0ATIOULL
BHQUUMENbHO CHUBUMS COofepacanue noird ¢
ELIBPOCAX  RPOMBIULACHHLLX  npednpusmutl.
Baxcroe mecmo 8 Gopube 3a wucmomy
8030YLLH020 BaCCEliNa SAHUMAEM HENPEPLIGHOIL
KOHMPOAL 8uiHpocos, ocyecmersemsiti Ha
npomouusennsls npednpusmusx. Taxod
KORMPOAL NOBEOAREN NPOGHARUSUPOBATL CUmMyay
HA npoMbiuLIeHHb npednpuamusx u rauboaee
PAYUORGALHO petiume 3a0a4l, CBABAHHLE C
KeobX00uUMOCIIBIO entnoAnenus mpebosanuld no |
Gopebe ¢ 3a2pA3KERUAMY 6030YwiHo20 baccedna. 1
Ipombitusentonl  NLUAEEOH  KOHMPOADL  8bIBPOCO
Jaem B0BMONCHOCHID BCKPBISAITIE  OCHOSHBIE
FAKOHOMEDHOCTIE SH0eACHUR Nt NREONPURITILEM
Haxodume OAMUMLbHBE peXcums pabomb:
noLeoticninoes 060pYO0eaNUS, U3YHAIM BAUAHUE |
pasauunbly axkmopos Ha apgesmusrocme £

ThblAeOnuCcmKL,  eoipabameeame T pexomendauy Al

npUMeHeHIic Hauboree sgdhexmusHblx cpedcma

OHUCIMKU, ONEPAMUBHO npedynpexcoarits o ]
HenoAaoKax 8 pabome nelAecHUCMHO20 000pY006aRUS
L,an»u.,aupuuuu:u o J\PyILIIUM nu}.}gmnuﬂk
Sonycmumsix HOPM nO GLIOPOCAM; 1POSHOBUPOGANT
3BHaYeHUA SHOPOCOS 6 SUBUCHMOCTIY OMl COCHIOAHU:
OHUCTIHO20 000PYO0SAHUS.

B rnuze paccmampusaiomes 8onpocel, CEASAHHY
C pewienuem 300041 OCYLIECIMBACHUS HENPepbIsROa
ABLALE02D KOHMPOAR HA NPOMBIULACHHBIX ;
npeonRpUAMuUsx.

Omasigot 0 KHUZE NPOCUM HARPABASML 1O
adpecy: 252601, Kues, 1, I'CHl, Kpewamux, &
usdamenvemso «Texuixas.

NPOMBIMJIEHHBIE WCTOYHHKH
NBbINEBBIX BbIBPOCOB

IIBITIEBNE BRIBPOCKH MPERNTPHATHH
XHMHYECKOH TPOMBIIUJIEHHOCTH

Brictphill pocT XuMHuecKoll HpOMBIIEHHOCTH
NpHBEN K DE3KOMY YBENHYEHHI0 KOJAHYECTBA Bbl-
OpacoiBaeMblX B aTMOcHepy BellecTB, SarpsA3HAL-
mHX aTMoChepHEIR BO3AYX H HauGoJee ONACHBIX
AJA 3R0poBbs yedobeka. [Ipeobaanaror oprannye-
CKHe BEIleCTBa, KOTOPble NO CBOHM (H3HKO-XHMH-
YECKHM CBOACTBAM ABJAAKOTCH JETYYHMH H JIerKo
pacnpocTpaHaTca B OKpymawieft cpeme. Cpean
HHX €CThb H TakHe, ¢ KOTOPHIMH YeNOBeK KOHTAKTH-
pyet Brneperle. Kpome Toro, AoBoabHO Yacto ofpa-
3YIOTCA BTOpPHYHBIE XHMHUYECKHMe BelliecTBa, OoJjee

BpeaHble, ueMm nepBHYnbte [61].

PassuThe paGoT B XHMMYECKOH NPOMBILIIEHHOC-
TH [10 OXpaHe BO3AYINHOTO accelina ocyllecTBAseT R
nyTeM paspaGOTKH W BHEAPeHUS HA BHOBb BBO-
TIVILIY  ART ATrrner Fla s o T v
YeCKHX NPOLECCOB, CO3MAHHA HOBRIX METOHOB OUHCT-
KH BpPeAHbIX BHIOPOCOB W YTHUJH3ALHH OTXOAOB,
YMEHBIIEHHA BPeAHBIX BRIGPOCOB ASHCTBYIOWIHX TIpo-
H3BOJCTB B Pe3Y/IbTaTe HX DeKOHCTPYKLMH W 3a-
KPBITHA YCtapeBIUHX OOGBEKTOB,

B cucreme Munxwumnpoma BBegeHbt B AefiCTBHe
0K0/0 200 KpYMHLIX COOPYHEHUA NO OXpaHe IPpHpo-
Apt obiltes MowHocTbo 610 Mau. m® [26]. Ha crpon-
TEABCTBO OUHCTHRIX COOPYMeHHH W BPYrHX MfpH-
POIOOXPaHHbIX 0OBEKTOB 3aTpaueno 730 MAH. pys.
TORLKO HEHTPANH30BaHHBIX KANMHTAMABHLIX BJOXe-
HHIA. YCHEHMO 5KCHAYAaTHPYIOTCA KDPYITHEIE KOM-
IJIEKCE] OYACTHLIX COODYMEHHH, CYTOUHAS ODPOH3-
BOJIMTEALHOCTD  KOTOPHIX COCTABASIET, HANpHMeEp,
B MOrueBckoM NPOM3BOACTEEHHOM OGBEAHHERHH
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«XumBonokHo» 150 Teic, M™%, Boarorpagckom
TIPOH3BOICTBEHHOM  ofbennnennn  «Kaycrukr —
130 Thic. M2, Yepkacckom MPOH3BOACTBEHHOM o0
eauHennH ¢Asor» — 80 Thic. M3,

HsA npeRoTBpalleHHA 3arPA3HERHS OKPYKalo-
fief cpelnl BPeAHEIMH BHIOpOCAMH XHMHUECKOH npo-
MBILLIEHHOCTH TPeOYioTcs 3HAaUHTEJILHBIE SaTpaThL.
Taxk, B CIIIA komnanuveit «Uuppon KsmHKI» Ha 3a-
BOJI¢ 110 MPOH3BOACTBY YHOGPeHHH 3aTpaThl Ha OUHCT-
KY H YCOBepLIEHCTBOBAHHE OCHOBHBIX TeXHOJOTHYe-
CKUX MPOH3BOACTBEHHBIX MPOLECCOB C EAbIO YMERD-
HIeHHA BHIOPOCOB JOCTHrAY 1,5 man. moan., T. e,
okoso 50% ot ofimeli cronMocTn 3aBoga. B OPT
€XerojiHble KanHTaJlbHElE BJOMEHHS Ha OXpPaHy
OKpyHKaiome Cpebl B XMMHYECKOH NPOMBILIeH-
HOCTH COCTABJACT NpHOAH3UTeAbHO 1,5 mapa. ma-
POK, a 3KCIJIyaTalHOHHLIR 3aTpaThl — 2 MApA. Ma-
pok {561

Menesbie BLGpocH APeANpPUATHA MO NPpoH3BOA-
CTBY MHHepaJdbtbix ynoGpennd. [poMbliniennocTh

- MHHEPAALHEIX-YAOGPEHNI ABAACTCA OAHON U3 KPYIT:

HeHIHX oTpaciiell HapopHoro xoasiicTa. [Tpous-

BOACTBO MHHEPAJIBHBIX YROOPeHUli HENPEPHIBHO pacs

TeT. Tak, oxupaerca yBeJHueHNe BHPAaGOTKH MH-
uAna TRy hocdkonuoTs ILpLz
k 1990 r. B nBa-Tpu pasa (25).

X MMHYCCKOH NPOMBILVIEHHOCTBIO BHIpaBaThiBa-
ioTcH gocaTHRIe, a30THLIE, KaJHHHBE, CAOMHBIE H
MHKPOYA0OpeHHdA. DoJblnoe KoJHUECTBO MBIAH Bbl-
ACAAETCA NPH TPAHCNOPTHPOBAHHS CHIPbS, OPH Me-
XaHUYeCKol W TepMHyecKol ofpaGotke roToBoro
NPOAYKTa, HpH ero pacdacoBke W otrpyske. Ha
COBPEMEHHLIX CynepdocdaTHHIX 3aBOAAX KOHUEHT-
palHsa NbiH U3MeHdAeTca oT 3 1o 79 mr/mM3, oiHako

\rnnﬂnonn i I

} Y TPOXOTOB H APOOHJIOK OHAa 3HAUYNTE/ILHO BhILE

{ (ot 380 zo 640 mr/m®). Ilpn nponssoncTse asot-
‘HBIX YAOOpeHHH KOHHEHTpauua NHAY B paoyHX
NOMEWEHHAX Koaebaerca or 4 go 10 mr/md. Ilpu

§

npcmaaoncrne CNOKHBIX YIoGpeHHii HanGoJbinas
3aMbJIEHHOCTE HAGAOAAETC B OTAeJIeHHAX TOTOBOH
NpOAYKIHH, [/I¢ NPOHCXOAUT OKOHUYATe/IbHA MeXa-
HHYeCKAand H TepMmuyeckas o0paboTKa [RPOAYKLHH
(2,56—51 mr/m?). TlpH npousBoAcTBe MHKpoOYyHCOpe-
Huff KOHUEHTPAUMS IEIH Y TFPOXOTOB pacacoBoy-
HBIX OTAeNeRHl kKoaeGnetcs ot 3,3 Ao 54,6 Mr/md.

B cBasu co cnennduKoi NPOH3BOACTEA NPOMMILI-

NeHHble BRIGPOCH B aTMOCHEPY OTAHYAIOTCH MHOIO-

KOMHOHEHTHOCTBID W COAepIKaT DAL cynepgocda-
Ta, (ocopHTa, aMMopoca H MOUYEBHHE! (IpH Mpo-
W3BOJACTBE A30THLIX yaoGpennit) # ap. B IToabckoit
Hapoanoit Pecny6anke, HampHMep, Kod(duuuenT
SMHCCHH ania 3aBofoB (pocdopHeIX yHOGpPeHHH co-
craBaseT 1,1 Kr oeid HAa | T mepepaGaTmBaeMoro
cbipbsi, NpHYEM NpHMepHo 0% obluero KosHYecTsa
mplIH cocTapaser gocopran neub [82].

Tetas, sepfpackBaemas NPeANPHATHAMH RO NPO-
H3BOACTBY MHHePaNbHbIX YAOOpeHUN, BAseTCA Mesl-
Kogncnepcroit. Tak, 96,5% uactun cynepgocdat-

~-HOW THLTH HMeloT pasmep a0 1,4 mxu. Yacthus doc-

dopHofi NBIAH UMeloT cpeanHil ZHameTp 17 MKM.
ABTOpaMu McCCNeNobBan AHCREpPCHBI COCTAB NBWIH
(TOPHCTOTO aJIOMHHHA, BhIpachiBaeMod B amoc—

dhansr rravess rh-rnﬁumw v e et ‘I“r.. AT rrem. T
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4EeCKOro 3aBO3, ¢ TOMOILbIO npnﬁopa s namepe-
HHs aucnepcHoro cocTasa tuna SUII-11. Tlpubop
NOJHOCTBIO ABTOMATH3HPOBAH M IMO3BOAAET oOflpe-
NeAsTE pa3Mep 4YacTHI, B Jianasone oT 1 go 100 mkm
¢ norpewsocreio +=12%. Ha pue. | npusezena mo-
JAyuerHad rtictorpamma, [Telie noasaMcnepcnas,
KO HMEET 4eTKO BblpakeHHbId MaKcumyM. Popma
4acTHL BBEIYKJAaf, a OTHOIIEHHE MAKCHMAABHOTO
JHaMeTPa K MHHHMAaJbHOMY OJH3KO K eHHHLE,
[Mbinesble BLIOPOCH NPEATIPHATHI MO MPOU3IBOA-
CTBY MHHepaJbHEIX YACOpeHHN OTNHYAKTCS BHICO-
KO#l TOKCHYHOCTELO, [ThiNk nopaxaer cAHZHCTYIO 060-

L

JAOYKY HOCa, INMOTKH H FOPTaHH, a TakiKe BbI3SIBAcT -
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| sabonesants nepndepuiHoll HepBHON H ROCTHO-
MBIIETHOI CHCTEMB!, ITeUeHH, OPOHXHTHL, KaTapbi.
MNuinesnle BLIGpocH NPeANpRATHH OGHITOBOH XH-
muH. [lpeanpraTia OHITOBOl XHMHH PacnoJOMKeHH
¢ MHHMMAOJABHEIMH 30HAMH CAaHUTAPHOTO Pa3pbiBa
OT XKWJHX 3acTpoeK. BrOpock nocTynalor B aTMoc-
depy Ha cpasHHTE/ILHO HEGOMBUIOH BhicOTe, BEH-
TRJAAUNOHHBIE BHIGPOCH Ipe-
N, % obaafaioT Han TEXHOIOT Hue-
50¢ CKHMH,
40 [pennpustus no npomus-
BOACTBY NOPOIUKOBBIX CHH-
50 TETHUECKHX MOIOIHX CPeACTB
20 {CMC) apaaioTcs caMbIMH He-
10 6MaronoNyYHEIMH € TOYKH
0

3PEHMA 3arpA3HeHuA BO3-
Pre. 1. Tucrorpamma HO-AKTHBHLIMH BellleCTBAMH.

f 2504060dm AYWHOH CPefbl TOBEPXHOCT-

yacthu netta rropucro-  OBIHE BRIOPOC TBIAH KOJE6-
netca ot 5 1o 167 Kr B CYT=

Te aAKMHHNA.

ki [10]. BMecte ¢ Tem mpo-
H3BOACTBO Topowkoswx CMC ¢ KaXmpiM  TofoM
HenpepuiBHO Bo3pactaer [46]. Texmonornyeckuii
npouecc Harotopenns CMC conpoBoxkiaerca 3Ha-
YHTEJibHbIM UOPE3UBaHHERM Ja ek He Uesbpedatun JIRIE ]
Oprani3Ma 9eNoBeKa HBUTH, 3arpA3HAINel npoHs-
BOACTBEHHBIE MOMELIEHHS H atmocdepHbiil BO3AYX,
37Ta mbIb HMEET CAOKHEIH COCTAB M BKAIOYAET B Ce-
0 DOBEPXHOCTHO-aKTHBHAEIE BEIMECTBa (aMKMJOPHI-

CYNbbaBaTH, aNKUACYAbdaHaTh, CYAb(HAT M CHIH- |

KaT HaTpMdA, KaJLUHHHDOBAHHAst COAa M Ap.) H Op-
rannueckie (KapGOKCHASTHANENIION03a, KpacHTe-
Jn) coefnuenus. [TeneoGpasoBaine coOnpoOBOXAAET
no CYIECTBY BCe STanw nponspoicTBa CMC. Maxk-
CHMAJIbHOE KOJHYECTBO NN BHIOPACHIBAETCA B aT-
MocQepy BMeCTe ¢ CYUIHJIbHEIM aT€HTOM, KOTOPLIf,
HECMOTPA HA €ro NPeABRapHTENIBHYIO OUMCTKY MO~
CPEACTBON [OCTIeA0BaTeALHO BKMIOYEHHBIX Nbl/IEs

e

© OCAMUTENbHHY KaMmeD, UHKNoHOB, MYJIbTHIlHKJIOHOB

H cKpy6G6epos, yuocuT B atMocdepy o 1,4% roto-
poro npoaykra. Ilpu mpoHsBoAMTedBHOCTH SalliHH
100 T mopoLKa B CYTKH pacueTHOe CYTOMHOe KOJH-
4eCTBO NLIH, BHIOpACHBAEMOH MOC/Ae OYHCTKA CYy-
INHABHOCO areHTa, MoMKeT joctHraTtb ot 120 po
1380 xr.

TpH BAEIXaHHH BO3AYXa, COAEpPKallero Goapine
KOHUEHTPALUM TNHUIH, HE3aBHCHMO OT COCTaBa ho-
caennefl, MOABJAIOTCA pasfpamkeHie AMXaTeJbHLIX
nyTefi, KOWBIOHKTHBHT, 8 HHOFAA W IKeJYROUYHO-KH-
weynie 3abosepatns. TToBepXHOCTHO-aKTHBHELE Be-
1eCTBa MaJI0 TOKCHIHE, OHAKO HepeAKo OKa3biBatoT
paszpaxaiolliee ¥ aJJeprHYecKoe AeHCTBHE Ha Ko-
xy. [lpy 3arpyske H BeIFpY3Ke comn y padouux
HaOMIOAAI0TCA OMEPTBEHHE YYacTKOB KOKHM Ha py-
Kax W H3bA3BJEHHe CAH3HCTOH 0DONOUYKH Hoca.

Bbian mpoBefeHH TOKCHKONOrHYeCKHe HecAeao-
BaHHA MbH, BLIGpachiBaeMoil NPeAnpPHUSTHAMH MO
npousBoAcTBY nopowkosbix CMC [14]. Hecaeno-

‘BaHHA NPOBOAHJIHCH Ha KHBOTHREIX; HCHOABL30OBAAACH

bk nopoiika «/lyus, ITblib OTHOCHTCA K MESKo-
IucrepcHoil — 72% uwacTHU HMeeT pasmep A0 2 MEM.
DKCAePUMEHTEL T0Ka3alH, UTO KOHIEHTPAIKA NbiJH

17 "f!-'. . h-3 NI TS B I AL ATASL I r‘hwnvnnnua T

HbiM H3MEHEHHAM CepleuHo-COCYAHCTON M HepBHON
CHETEM, KOCTHOrO MO3Ta, Nevehn u novex. B pesynib-
TaTe YCTAHOBJAEHO: TNOPOr0OBaf KOHUEHTPalHA INo-
powka «/Iyu B Bosadyxe paBHa 17 mr/m® nopor
pasgpaaioillero AefcTBHA Ha BepXHHe RblxaTedb-
oele nytd — 10 mr/m®; npemenbras AONYCTHMadA
KOHUeHTpalHa MbIJIH B BO3AYXE [POH3BOACTBEHHHIX
momeltekuit — 3 Mr/nd,

Jna nopowka «flotoc», comepxaniero 22%
cynuanona, npeneibHO DONYCTHMBIE KOHIERTPa-
UKK¥ I[BLAH PaBHH B BO3AYXe MPOH3BOACTBEHHBIX
noMeweHuil- 2 Mr/M®, B npHseMHOM CHoe BO3AVXa
HaceqeHHb X MecT 0,1 sr/m® [43]. das codmozeHua

9
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STHX HOPM CyMMapHBbifi 3dpeKT NHfeyiaBuBauus
CIHCTHBIX yCTRHOBOK AO/LAKeH ORITH He HHxe 98,2%.

C nomowsio npuGopa AUIT-11 Hecnenosay AHC-
NEePCHBIR COCTAB MWK B BHOPOCAX A/ npeanpHs-
THH, NPOH3BOAALMX NOPOWKoBHEe CMC THIa «/lo-
Tocr, «¢Yalikas, «Inaneras. Ionyyennsie rucro-
TPaMMLl TPHBEJEHH Ha puc. 2. Tlepex usmepeHuenm

N% _ N, %
S0 50 !—

L 40 |-

KO3ppHIHEHT dopMbL

o -
d
Y d.insxc , . (I )

=1 MHA

1
ko =

the dimakes Giwun MAKCHMANBHBA H MHHHMAJBHEL
pasMep (-H YacTHUM, n = 600 — KoauuecTBo He-
C/1eA0BAHHBIX YACTHIL; k¢=
= 1,2, T. e. Goabmnnerge M 3
4acTHU HMEIOT MpaKThye- 0 [ )
CKH cdepuyeckyio dopmy. siw

EIES

B

.
a4 — «floTots; § — «Maaneras;
b ¢ — «Yaftkas,

t25 fﬂ;ﬂwﬁﬂd,km

OELIL MPOTHPAJU 4Yepes CeTKY C PasMepoM syeek
50—60 mkmM. Pacxoxzenne MEeXIY MOJAYYEHHBIMU
PE3YALTATAMH H NAHHLIMH CeIHMEHTAHONHORO AHA-
JIH3a cocraBasger 10—20%.

Kpome Toro, ucenenopanmt dopma u gucnepcHI
COCTak fiopoinka «/loToc» Mukpockonuueckum me-
TofoM [6; 17]. Pesyabrars! uccdenoparuii noggep-
FalHCh CTaTHCTHYECKOHl  ofpaboTke Ha SBM
«Munck-22s.  Ycranoenemo, uto YacTHUBL ObAH
WMEIOT BEINYKAYIO GOPMY, CPeAHHIl CTATHCTHYCCKHI

0

40
a0t ok Pasmepn 9acTHl HaXoAaT-
CcA B NpeRenax ot 5 g0 &
s 20F 200 MkM. CpeBnit craty-
ol 1ok CTHYeCKUH IHameTp wac. ¢
0 N =] wul THU paBeH 50 Mxm, 0
12510204080 d, wwns 1 2 510204060 e ITo pesy/bTaTaM  fue 4G 80 120 d,senm
e ? : I d COEPCHOHHOIO  aHa/Maa, . Puc. 3. Trerorpamma wac-
501 1 - L HPOBEACHHOTO  METONOM  tuu  mwan TOPSWKOBOTD
a5k MHKDOCKOITHH, MGCTOeHA ieMTEang'mggn:{,pgg:g;::Haﬂ
E.. 30 i ;:E;?)giiﬁr:}i P Eﬁg;:?ggf aHanuTHYECKaA KPHBad pac.
! . Pue. 2, THeTorpamMmu yac- . N ( d) 1o JHaMeTpAN p NpeResienH s NACTROCTH Yac-
2T FAL., MBN nOpOIKOBLX T\ o AHAMETD TEL 0O pasepan.

W e e e N L P IV o

TG PKCDCDHMEHTA/IbHOrO pacnpefefeHds HafiieHo
AHAJIHTHYCCKOS  BLIpaMeHHe QYHKUKWA MJOTHOCTH
pacnpesiesien s YacTHL no pasmepam:

N{d) =793 - 10 d exp (— 1,64,  (2)

Kak BunHo ws pucywka, kpusas pacnpese/ieHHs

HACTHIL 7I0 pasMepaM CMellleHa BNpaBo, MOKA3aTeNb
acHMMeTphH pasen 1,865, Pasmepn wactum, Jexa-
IWHX B NHanasone or § go 105 MM, COCTARASIOT
95%, a cpeauee apudmMeTHYecKoe 3HAYCHHE JHameT-
pa HaCTHIl NBLIH B HCCAEOBAHHOH COBOKYHHOCTH
paBHO 49 MEM, T. €. OT/HYMHe oT CpelHero CTaTHCTH-
YeCKOro AuaMertpa cocrasaser 2%.

11
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BIJIEBNE BRI EPOCKH IPERNPHATHH
NPOMMIIJIERHOCTH CTPOHTE/IBHAX
MATEPHAJOB . .

[eineBeie BLIGPOCH NMPEANPHATHE CTPOHTEABHBIX
MaTepHanoB cocTaeAsioT 27,4% BHOPOCOB Beex OT-
pacneit npomennienHocth CCCP. Haubonsiee 3a-
rpasHente aTMocthepHOTO BO3LYXa TBepHAbIMM dHac-
THILAMH CBS3aHO C IPOUIBOACTBOM HEOPraHHYECKHX
BSKYIUMX BellleCTB: IeMeHTa, H3BecTH, T'HNICa H Ap.

NMbiessie BLIGPOCH NPENNPHATHI MO NPOH3BOI-~
cTBy uemeita. Ilpouecc npouseoicTBa LeMeRTa ocy-
[MECTBAALTCA B Kapbepe, CHIpBeBOM UeXe, lexe
0o0KHra H MeAbHHYHOM. OCHOBHBIMH HCTOUHHKAMH
3arpsAsHeHds ABJAIOTCS NBIJIEBHE BHIGPOCH UEXOB
o0xKHra W MeJIbHHUHOIO 11€Xa, B MeHbIEH Mepe Cbl-
pbeBoro (pH MOKPOM chocofe NpPOH3BOACTBA) H
TPRHCHAOPTHOTO LEXO0B.

B cHIppeBOM 1exe Oblflb BhEASETCH BpH pabote
ApoOHAOK, MOALEMHHUKOB, CYIUHJABHBEX 0apaGaHos..

XONALKHX rasaXx OT CYIUHJABbHBIX GapaGaHOB 3Toro
uexa pasHa 15—40 r/u®. [Ipu cyxom npoussojacTse
NLLTE BRUEJSIOT W CHIPheBble MERbHHUBE {KOHIEHT-
AT TFETTTIT 71 ACTITIMATEITMriarran s A afsda A s reer e
BHIX MeAbHHL paBHa 40—5Q r/m®). IIpH Mokpom
crocofe NPOM3ROACTBA MbLAb Ha JAHHOM YYacTKe
He o6paayeTcsi. ['asbl, OTXOAALINE OT BPALIAIOMIHXCA
UeMEHTHEIX Nevel, cogepxaTt 10—20 r/m® nbLaH.
B MenbHHYHOM UeXe MBI BhAeAseTes npu padoTe
UeMEHTHBEIX MeAbdHiUl. KoHueHTpanus abIH B8 acnu-
PailHORHOM BO3ayXe menbHuil pocturaer [20 r/m3,
O6iuil yHoc ueMeHTa cocraBager 240 Kr/T, T. e,
npumepno 6% . [To nanueM paGotet [38], nulaeysoc
KoJebJeTca B npegenax ot 5 ao 25% k macce noaa-
BaeMOrO B Neub ChIpbS.

LlemerTHast Melb ABNAETCA TOHKOZHCMEPCHOH.
B ueil npeobaafjaroT uwacTHLBI pa3smepoM MeHee
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O mrm. [lo AaHHEM paboTsl [45]), qaocmuu_ UK
asmepoM MeHee 10 MKM COCTaBJISHIOT, % mo Mmacce:
0 — npJaY, BHOpachBaeMoll YTOJBHBIME Me/biH-
amu: 42 — BpallaloUIMMHCE TedaMh U 28 — ue-
eHTHEIMA MeAbHHUAMH. [LHCNePCHOCTD MBLIH B Bhi-
pocax BPalAOMKUXCs neweii kpaiiHe HeNOCTOSTHHA,
ABHCHT OT TeXHOJOTHYECKOrO PeXHMa H, KaK CICL-
TEHe, OT CKOPOCTH rasoBoro motoka. mxe nph-
eleHO MPOLEHTHOE COfieprkaHie YacTUL MK pas-
epoM Menee 10 MKM B poifpocax BPAILAOMIMXCH
neuefl, PaGOTAIOUMX B Pa3HBIX TEXHOJOTHYECKHX

AN HEC Tedi Code, HCTLYLE STCHTHIY
iy
Bpﬂ AN e i

C  UHKTOHHBM  Temool-

MEHHHKOM . .+ « « « « = 63—B7
MoKpora cnocofa  fpon3-
pofcTBa, patoralomHe Ha
MEOBOM CBIDBE . . . .« 40—68
Moxpora criocofa Npous-

TaloWNe Ra
ponctea, paforawoll 0050

K3BECTHAXAX MW Meprefax

- O6Shenopanne 101 iemerrioro asoga CIIA mo——

kasado, 4To 85% neLTH, BEIGpachBaeMOll 3aBOIAMH,

{ iveno uacTuibl pasmepom menee 30 mkm (541
X umMuuecKuii cocTaB NBUIH B BHIOPOCAX 32BHCHT
OT XHMHHCURUI W Lvbiapd bvsaaniu o i mrhant amvam -

neTesi. OH OTJIMYAETCA OT CBIPLEBOM CMECH NOBBILLEH-
HBIM COEPHKAHHEM LIefoYell U CepHOTO aHTHAPHAA.
B nuisid IPHCYTCTBYIOT KAHHKEPHbIE MHHEPAbi, 3€p-
Ha HEPasJOKHBIIErocs CHPBA W OKHCIBL KaNbUHA.
CorJacHo AaHkbiM paforel [45], B cocTas MBLAK
BxofAT: KpemueseM — 14,7% ranHoseM — 8,56 ‘;6
oXuchb Kanbsnua — 36,7% , OKHCb MATHHA — 22,2%,
okHch Keneza — 2,7%. CooTHowEHUsT MEXAY 0C-
HOBHBIMH OOpasyloUlUMH  OKHCIaMW B ChIp beBOil
cMecH W TBUIH OTAHYATCA APYT OT Apyra, Ho oG-
MHX 3aKOHOMEPHOCTell B HaMeHeHHH KOod(HilHeHTa
HACHIEHUS CHAHKATHOTO # TJHHO3EMHOTO MOLYJIEH
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He YCTaHOB/eHO. XUMHUECKH cOCTAB MHJH Cyilte-
CTBEHHO H3MCHAETCA Aaxke B OOHOH M Toil. e neuu
B 3aBHCHMOCTH OT PeXKMMOB ee PaGOThl.

[1nOTHOCTL UEMEHTHOM NHJIM MOXKET H3MEHSTHCS
B mpegenax 2540—3300 kr/m®. IMeinp sBasercs
CHJIBHO C/IMAAeMOR, 4TO CKaskIBaeTCS Ha 3KCMAYya-
TARHOHHOH HAaBeXHOCTH PaboThl [BIIEOYHCTHOrO
060pyAOBaRKA., DJIEKTPHUECKHe CBOHCTBA LEMEHT-
HOH TNIBUIH 3aBHCAT OT MHOTHX (aKTOPOB: Temmepa-
TYPH, BJIArocofepaHHs rasoBoft Cpeirl, XUMMuYe-
CKOr'O H RHCTICPCHOIO COCTaBa LM, ¥ AelIbHOE 38K~
TPHYECKOE COMPOTHBJEHHE MBIAH H3MEHsSeTca OT
2,5« 11" 5o 1,4+ 10° Om + M.

LleMeHTHAS DB RBASETCA DPHUHHON HEKO-
TOPHIX NPOQeCCHOHAAbHBIX 3a00JeBaHHA OpraHOB
NBIXaHHsA. CHUMAETCA BO3CYAHMOCTE OBQHATENb-

HOroO aHaJMIH3aTopa " BereTaTHBHOIO OTReNa HepBHOﬁ )

CHCTeMb, 4 TaK¥e NOSBAAIOTCA HEKOTOPHE ZpYrie
GU3HOJIOTHIECKHE HBMEHEHHS Y feTedl, MHBYHIMX
AAUTENbHOE BPeMA B YC/AOBHSX 3arPH3HEHHOrO le-

NeHH CBA3aHO ¢ Pe3KO BbIPAXKEHHOH wenounolt pe-
aKuMeH H THrPOCKOIHYHOCTBIO, HENOCPeACTBEHHO
JEACTBYIOLUHMHE HA CAM3UCTLIC OGONOMKH ABIXATeNb-
HoA wpLanve B homplA BOKPOBOB, Fasipaxatouee
HelCTBHE OKa3biBaeT, FJABHBIM OGpPa3oM, OKHCh
KaJbluus,

Liementable 3apofbl HPH MJOXOH acnHpatuH H
HEMOCTATOYHO  3(PeKTHBHON FBIEOYHCTKE MOTYT
ObiTh 3HAYMTENLHEIMH HCTOUHHMKAMH 3arpAsHeHis
atMocepHoro Bosiyxa. Tak, UeMeHTHBII 3aBoX
NPOH3BOAHTENbHOCTEIO 400 THIC. T B roA B paauyce
2 KM CO3/3eT 3aMBLIEHHOCTD aTMOCHEPHOTO BO3AYXa
o 20 mr/M,

OPPeRTHBHOCTL NPOLECCOB MBIy IABIHBARAS
BO MHOTOM 0BYCAaBAHBAeTCS BHIOPOM THI'A Muuie-
OYHCTHOTO 000P yAOBAHHSA ¢ YYETOM PHSHKQ-XHMHYe-

14

Ickm: cBOTCTB MBIMM (KOHUSHTPAIHH, TEMNEPATYPHL, -

eHHst H Ap.).
Sﬂelg%{gégiﬂloa Cy?aps?::aim nwmp HCOAB3YIOT
{HKIOHE, MYJASTHUHKJIOHE H pyxa;éleue tp:l.lb':{%i
Tax, na QUaKOBCKOM 3aBOAE KeJe3 To::ln R KO-
CTPYKIMH (KBK) ana ynamnsagfnglinm(g&so -
3ylOT pyKaBible QHABTPEI MadY-24, oB-30. Ha
YepKH30BCKOM 33BOJE YKEK, rae ocHOB bIM HCTO8-
HHKAMH 3arpssHeHH atMocheptl ABAA oA Geto
HOCMECHTeJILHBIE  YCTAHOBKH (BCY), apma )(;1?3aro:
nepesoo6p36a'rbmalomun uex H GopMOBOYH >-aaro-
TOBHTENbHBE OTAeNEl, AIS YJAaBIHBAHHA b | e
noapayloT Ha BCY UHKJOHHI, Ha cmlocag6 ugrgam-
pyKaBHHE (UIBTPEL ®BK-30. Hepesoobp aTl
BalolLHe CTaHlI(_IiIlscHaﬁ}KEHbI UHKAOHAMH
* - -

Hugall;%smmm%eﬂuocm CTPOUTENbHHX Marepuan?ﬁ
THOP a8 NBACOYHCTKH OTXOAAUHX rasos uem:um :
HEIX 33BOAOE HCHOAB3YIOT 3AEKTPOPHILTPY, K-
HeBble QUABTPEL H LHAKJIOHBL OcTaTouHoe colep

3 -
| e NBLIH HOCTe HHKIOHOS MeHbile 500 Mr/mM®, foc-_

se” TRaHeBHIX ¢uIIbTPOB KonebaeTca B mupo:gl)é
npenestax (20—200 mMr/m®) H 3Haqme.nb;{?7g[lenn e
nocsle sACKTPOPHABTPOB — 20—35 Mr/m Cp :
it awArATEA R AKNABKAINIVIO CDEAV BHIOPACH
—190 TeHiC. T MBUIH.
Baeg:si:]}?‘g' Kanage, lseunn v MHAHH Aa4 mbiae-
OUUCTKH HCHOAB3YIOT 3JeKTPOGHABTPH, unmoT:é
rKaHeBsle QUABTPHl H HX COYETaHHE. anMEHie e
aroroc 0OOPYAOBAHKA nosiio.rmno cnnsmlbg ';o(l(pa-
roToofl npoxyKuni Ao 0,3% {LLlseuns}, 1,2%
ama), 2% (CIA), 9,75 (Nugns). -
Huxe npubepea >PeKTHBHOCTE ABLIEO o
NpHMEHAEMOro B CHIA ouHCTHOrO OOOPY/OS

nus 1651

* Hayqﬂo-ﬂccne,uosa‘renbcxnﬁ HHCTHTYT OWRCTEH Ta3a
{Mocxea).
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Ouxicmnoe RITUAR OO
ofopydesante nolAcouuCmKL, Y,
Ournon . . . . . s 0 W 7080
1Inkaon + 3AekTpodHALTP
{crapuft) . . ( .. 0 gg
InektpoduaeTp {cTapu
SJ!eKTgoqmanp (HoBwf) 99--99,9
TkaHeBHR dUABTD , . . 99—09.9

fibizieBrie BLIOPOCH MPEANPHATHI HABECTKOBO
npouseogcTRa, CyMMapHEE NOTepH H3BECTKGBO
HPOM3BOACTBA B Pe3yJbTaTe MbLIEYHOCA ROCTHTA
4—5%, uto cocranger 9—10 maH. pyS. B ro
[lbtnt B OCHOBHOM MesKOmMCHEPCHAS, pa3MepHl Ya
THi, MeHee (0,28 mmm, 40% . XuMmuueckoro cocTa
COCTABJAsIET OKHCh KaJblusi H Mardus. KonuenTtp
UHA OHAH B BHIGPOCAX JOBOJABHG BHICOKAS H MOHG
Aocrurate [,210—3,700 r/m®,

IIBJIEBBIE BhIEPOCH MPEANPHATHA
HAPYITHX OTPACAEH NPOMBIIAERHOCTH

Neiesble rpGpoctt DpeRnpRATU MYKOMOJAbLHO
BpoMeilieHHOCTH. MyYRas Nbivib OTHOCHTCH K Kia

€Y OpPranH4ecKHX Mbl/eil H ABJASETCS THMHYHAIM IH
SAekTpukoM. Paamephl wacTHy Myuyroil meLH M3
MEHAOTCR B AOBONBHO IIHPOKHX mpefeiax: oT

Ho 100 MKM, DpuueM B MYKe BBICIHETO CODTA N1Dent.
vidaaii B OCHOBHOM YaCTHUB pasMepoM A0 30 MKMC;]

B Myke 1-ro copra — 30—70 MM, a B MyKe 2-r
COpTa — HacTHuel 6oJee 100 mkm. Cpearnit pasmep
HaCTHL MYYHOH NLUIH Ha MeNbHHUAX COCTaBAseT
15—20 mkM. Huxe npueeneno NPOUEHTHOE cofep-
Kanne pparuuil B myke (271,

Ipedeam pas uepos Codepmanue dpasyuy

acmuy o Myxe, .
o dipakiyun, wes o

80—54 ... ..., 74

S4—44 . . ., ., 157

4435 ., ..., . 1L

3H5—28 . ..., 148

26—23 ., .. ... 144

2B—-61..,.... 366
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- Apropamu pabotut [16] npoBemen nmcnepcuon-
HBlfl AHAJH3 MYYHOH MEIVM METOIOM MHKPOCKOTHH.
Hecaenosanach MyKa BHICIIEro copTa (MpH YBeJH-
ueHH#d B 280 pas), B KauecTBe AHCNEPCHOHHOH MKHA-
KOCTH HCOABb30BajcA Genaud. Pesyabrathi Wccae-
posatuil (puc. 4) MOKa3aau, YTo MyuHas MLLTb NNed-
cTaBJseT Co60H cMech TpeX MOHORUCTIEPCHBIX Mblaed

¥d).%

!
40 5
o A
20 \
SN

\\ \/ F\\\-...f" —

0 5 W 20 30 40 o, Mrre

Puc. 4. Kpupbie AHCTepcHOTG COCTABA MBLAH:
! — yronbaell {toukas d)pamlf_}{sa); 2 — kBapuecos

- altepacatted -3 — myunol. -

¢ qacTHUAMH pasmepoM 5, 21 H 34 MKM, NpHYeM npe-
002 310T YaCTHUB! pasmepoM 5 mxM (35,1%), Torna

LTI A | ¥
AT mrAATIZOTE tmAamtsarmase D1 varae nmnes —~

B LT LI R P

a pasmepoM 34 MkM — 2,6%, T. €. OTHOCHTENbHOE
COlepIKanHe 4acTHU paBHO 14 : 4 : 1.

B patote [34] omncansl peayibTaThl HecaenoBa-
HHH H3MeHeHHHA AHCIepCHOro COCTABA MYYHOH NLINY
Bo BpemeHH. Mccaefosasach Nbib B BO3AYWHOM
NOTOKC AROHHOTO acnupatopa, Hamenenns aucnepc-
HOro cocTaBa Touiax depez § 9 paboTw JBoilHoro
acnHpaTopa HE3HAYHTE/bHbE, Y10 FOBOPHT 00 yCTOM-
YHBOCTH PeXKHMa PpaboThl NBINEOYHCTHLIX  COOPY-
KeHH,

B MyKoMOAbHO# NPOMBINAEHHOCTH B KauecTse
MBICOYHCTHBIX  YCTAHOBOK LIMPOKO HCNOAb3YIOTCS
WuKIOHH. HanGoaslunfi sdpderT noayyaior mpu

Pesropexoid ofaace

§7
m 4 7 6.‘7‘ A f LiarTurnckas LI,E‘E—, ‘




. ChIBaeMOM B aTMOCQepy, Ha Pa3JHYHHX YdacTKa

KonudecTBO OBIH, BROpacbiBaemoll B aTMoC
pY, MOMET OBITH 3HAUMTEbHEIM, OCOGEHHO TNpPH
apyUIeHHH DeXHMOB TOPEHHS, H B OCHOBHOM OIT-
efle/IeTCs THIIOM HCMOJAb3yeMoro Tomansa. Pac-
ToAHHE PAaclpocTpaHeHMs BRGpocoB Bokpyr TOC
MHOCTRIO | MAH. KBT poctaraetr 13—15 gmM.
[Mwne, BeiGpackiBaemas TIC, OTHOCHTCH K TOH-
koaucnepcHoi: 95% Bcell NbAM COCTABAAIOT YaCTH-
B pasMepoM MeHee 2 MKM. CylecTBYMOUiHe Clo-
co0bl NBLACYJABAUBAHUA HEAOCTATOUHO 3(PPEKTHB-
HBl A1 CTOAb MEJNKHX vYacTHU. Tak, 3¢peKTHBHOCTE
COBPEMEHHLIX 3JEKTPOPHALTPOB NPH VJAaBIHBAHUH
NLLE ¢ passepoM dactin 0,15—0,3 MKm canmaeTca
o 77%, a npu ynaeausamuH vactam 0,02—
156 MM — fo 63% [76]. IlosTomy meineynaBau-
panne A1 TOC CBA3aHO ¢ OTPOMHBMH SHEpreTHYe-
kuMH 3aTpaTamy. Tak, B CIIA pacxox sHepruu npn

ZBoffHOfl OUHCTKe BO3ZYXa B UHKACHAaX. B Taén.
NPHBEJIEHB NOAYYAaEMBie NPH 3TOM KO3PHHIHEHT!
OYHCTKH U KOHUSHTPAOHd MLLIH B Bo3jdyxe, BHOp

npoussoacTea [37). :

Mpineerie BRGpocH TemosaekTpocTaHunii (TIC)
[Tp# cxKHraHHR pa3/uuYHHEIX BHAOB TOIJIHBA2 B CTa
LUHOHAPHMX YCTAHOBKAaX (KOT/Aax, MPOMBILLJIEHH

Tabauya

Koabduunenta ognctiu Kop M KOHUEHTDAUHH MYYHOR DB
C e BO3AYXe, BLIpacWEBACMOM B ATMOCHIEDY, NPH OBYXCTYR
HATOH OMMCTHE BO3AAYXKA B UHKAGHAX

Qéopyropaune Km: Yo C, uriM?

Kosinoeke gectl 91,6 117,86 JOUHCTKE B BNEKTPOPHABTPAX OTXONAWUX razop TRC
JlenTouHbE TPaHCNOpTepH 87.9 157,0  ReoctapisieT npH 95% -Hoft s(peKTHBHOCTH GUHCTKH
Cenapatops 97,8 43,5 1% moutHoctH T3AC [69]
Paccepm 99,96 4,0 ! B ®PT 1970 iy
‘Bablentie cTaRKH~————————"""90.97" " 2.8 B-1970-r. cyMmapnoe reieBbIfieneHue

2C, paGoTalOUMX Ha KaMeHHOM YrJe, COCTABRJO
112 man. T, Ha BypoM yrae — 68 man. 1. Konnenrt-
auHs NbUIH B OTXOAMMWMX Tasax TIC, pabotarowwux

e 0 R R S
craaae oy - - v;rvnn

nedaX) B aTMocdepy MOCTYMaeT a3HAYHTEbH:
R T T TD T N TPy RV I \.llDldll’l} S, Lﬂmn)
CoBpeMenHas INMEKTPOCTAKUHA MOLIHOCTEH
2,4 man. kBT BulGpacwBaeT B atMocdepy 120—2401
TBEPABIX 4acTHL, (nHpH >PPeKTHBHOCTH NblJIEY/IaBJH
BawMa 94—98%).
B CCCP na pomio TemJIOBHIX 3A€KTPOCTAaHUK]
npuxogutca 42,5% BceX HPOMBILIEHHBIX BHIGPQ

COB TBepABIX wacTHu B atMoctepy. Ha kpynnn
9MeKTPOCTAHUMAX JABIMOBBIE Ta3bt OYHIIAOTCH E‘;fiﬂ}’f;ﬂﬁi?g;% 1;];01;?{?3, F.'I;O HHTEHCHBHOCTH,
TBEPALIX YacTHL B saexTpoduabrpaX. Flpu ucrnony : PaKTEPHCTHKH KOMIOHEHTOB
SOBAHIN COBDEMEHHBIA eKTPOGUALTPOB B npuel X TH! (KpyTHOCTh, NPOYHOCTS, COICPIKAnNe NeTKO-
HHTE MOXKET GbITh OOECIICUEHA CTEMEHb OUHCTKH HEor. ©iaMCHAEMbIX METR/N0B, HX COSLHHEeHUM K Ap.).
COOCHHO HHTEHCHBHO NBItb 06PA3YETCA NPH O6KH-

99--99,5% . 70T YpOBEHb OMHCTKH COOTBETCTBYE)
Yp Y%e 1 nnapke
TpeSOBaHHSM, NPEAbABASEMEIM K NHUIEYNOBHTEIM KOHUCHTPATOB B MCCBAOCOIKHKEITHOM

I8

1A KaAWAaETAY UTTa manres 2004
yriae — 200 mr/m® (721,
MuineBbie BLIGPOCH mpennpuaTHii uUBeTHOM Me-
aanyprun.  TlouTd Bee cTagMu TeXHONOrHYECKUX
TpONECCOB TPOH3BOACTBA LBETHBIX U PEIKHX Me-
aJNoB CONPOBOMKAAIOTCA 06PA30BAHHEM MBLIH, YHO-
HMOH TEXHOJNOTHYECKHMH H BeHTHASLMOHHLIMH ra
pam, KosnuecTso o6pasylouleiica NbLix 3aBHCHT OT
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COe M B3BEIIEHHOM COCTOSHMH, BO3TOHOUHBIX
npougeccax. [lpn BadbleBaHWH H ILIIAKOBO3TOHKe
HepgocTaTouHo ppeKTHBHOE YJaBAHBAHHe HHJH
NPHBOAYT K GONBIUHM SKOHOMHYECKHM MOTEPSM.

IMbtn, copepxauecs B TeXHOJOPHYECKHX H
BEHTHJIIUHONHHX rasaX 3aBOJOB UBETHOH MeTan-
JYPTHH, 0 cnocofy o0pas3soBaHHA H (PHIHKO-XHMH-
YeCKHM XapaKTepUCTHKAM MOI'YT GbITE pasjieieHbl Ha
MEXAHUYECKYIO TblAb B BO3TOHEL, HacTHUE MeXaHu-
YeCKOfl NBIH CPAaBHHTENbHO KPYIIHEIE! OT HeCKOJb-
KHX MHKPOMETPOB 10 HECKOABKHX JECATKOB MHKDPG-
MerpoB. [To XuMH9ecKoMy W (a30BOMY COCTaBY Me-
XaHHyYecKas neiib GAN3KA K HCXOAHWM MaTepHanaM
(wvxte). YacTuubl BO3roHOB BBICOKOAUCIIEPCHH, H
B psfle CAYYaeB Pa3sMepHl HX COCTABJAIOT AeCATEHIC
H cOThie JOJH MHKpoMeTpa. Ilblnb MoXeT cyilect-
BEHHO OT/IHYATLCA N0 XHMHUYECKOMY H (a30BOMY CO-
CTaBy OT HCXOAPLIX MaTepuajop. IlopoGuas mwlib
foraTa JIeTYYHMH METAJNaMH.

TOKCHYHOCTD CBHHIOBOI NBI/IK TPeGyeT TULATEAb-
Off "OYHCTKH OTXOSIIIHX ra3cB HPH OPOH3BOACTBE
CBHHua, Tlbiib Bhlgeasercs npu padore arjomepa-
. UHOHHBIX MaLUHH, WAaXTHBIX M KYNeAdHOHHEHX Me-
qeﬁhmﬂaxososronoqﬂux YCTAaHOBOK H Ap.

DlTL LVAZMIALILNNLIID MIlnowna
HMYULECTBEHHO  BO3TOHOYHOILO  NPOHCXOXKEEHHA,
cpeanud pasmep wactan 0,5—1 MeM. Xamudeckni
COCTaB TbIIH (OKHC/bi CBHHIA, OKHUC/Ibl LHHKA H cep-
HHCTOTO CBHHIIA) NPENoNpeNeiser ¢€ BLICOKOe JIeKT-
pH4eckoe conpoTusaesue (p > 10 Om - cu). [pn-
MEHSIIOT ABa CHOCOfa QUUCTKU: B 3JEKTPObHABTPAX
U PYKaBHLIX PuAbTpax. 3anelIeHHOCTb Ta30B MocJe
MeKTPOPHALTPa HaXOAMTCH B npelefax 30—
100 Mr/M?, nocsie pykasHoro ouAbTpa 2550 Mr/m3,

B mblan waxTHmx nededl comeprkutca 55—65%
cBdHla W 12—20% nunka, cpeanuil pasmep yacTHU
0,6—0,8 MxM. Bricokasi AHCNepcHOCTh NBLUIE H 3Ha-
YHTE/NbHAS 3aNBUICHHNSTD ra30B TPeGYIOT IPHMEHe-

T
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@ CTYNeHYaTodl OYHCTKH W HEUIEYJOBHTENEl HaH-
ee COBEPIUEHBBIX THIIOB. Haubonwuee pacnpo-
apenHe NOJAYYHIH PYKaBHbie (UALTPHE, NPH MC-
530BAHHH KOTOPHIX OCTATOYHAS 3aNBbLIEHKOCTh
a He npebptwaer 20—40 MI'/Ms.el-lbIJ'lb B oTX0AA-
X rasax KyNeJAUHOHHBIX nedyed coflepxut 60—
9% cpuHLUa ¥ Jo 20% UMHKa, CpeAHMH pa3Mep
et neind 1,75 MeM. OUHCTKY rasoB OCYLLecCT-
410T OOLIMHG B PYKaBHEIX (QUALTPAX, NPH STOM
AToOYHAA 3aNbI/IeHHOCTH rasoB cocrapiseT 20—
Mr/v®, B NBAY [ARKOBO3TOHOYHMX YCTAHOBOK
nepantca 20% cpunua w 50% nubka npw cpes
M nuametpe wacTHu notad 1,5 mkm. Iaspl xapak-
PH3YIOTCS BHCOKOH 3aIBIIEHHOCTHIO, JUIS OUHCTKH
HCHOAB3YIOT PYKaBHEIE (HJBTPLI, HA BHIXOAE
TOPHX SanbVIEHHOCTh He  Mpesbimiaet 20—
Mr/m3. '
Ha uHHKOBLIX 3aBOfaX OCHOBHBIMH BHAAMH TeX-
JOTHYECKUX T430B, OUHILAEMBIX OT TNBIIM, ABAA-
4 rasbl OGKHIOBBIX Mevel ¢ NCeBAOOK HIKEHHBIM
oeM W Tashl TpyOuaThix nevefd. Ilas ouHCTKH 1é-
g ofxuroseix neueill KC BCOOAB3YIOT 37€KTPO-
ALTPHI, Ha BBIXOJE KOTOPHIX 3afbiJEHHOCTH CO-
apager 150—250 mr/v3. "aspl TpyGuaThiX neued
HUWAKWT ¢ IIOMOLUBbYY Py KdBrblh WHeDLpUb w s
hab30BadieM (uabTpoBadbhoil TKaHH K3 100%
epCTH HJH H3 CHHTETHYECKOTO BOJAOKHA HHTPOH.
JaNBLIeBHOCTD [A30B NOCNE PYKaBHBIX (HJLTPOB
herapaseT 15—100 mMr/mM® (adbdeKTRBHOCTE Mblie-
funcTru pocturaer 99,6%).
IMoiAe NpeAnpUATHE MefHOH NPOMBIILEHHOCTH
GORBIIHHCTBE CNYUAeE MeJIKOANCTepCHASA , TOITOMY
% NBLJTEOUMCTKH OTXOASILIMX rasos HanOogee ie-
JecoopasHo npHmeHeHHe sJaekTpopuabTpob. [ipH
Jrom ocTaTOYHAA 3aMBICHHOCTL Ta30B COCTABJAAET
(00—200 mMr/m3,
T [lbink TeXHOJOTHYECKHX Ta30B HHKENEeBHIX 3a-
joa0B HPaKTHYECKH He COflepKaT BO3TOHOB, H,
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CIICAOBATENBHO, HX YACTHIH OTHOCHTENBHO KDY ITHE
'XOTH B HEKOTOPHIX CIYYASIX MOMKHO AOBOJIBHO NOJH
YJIOBHTD TIbIIb H3 TEXHONOTHYECKHX Ta3oB HHKeJe
-+ BBIX 32BOJOB # 06€3 NPHMEHEHHS BLICOKOM(PEKTH
HHX OblieyNoBUTeNEH (9MeKTPODUNLTPOB, pYKAaB
HEIX QUALTPOB B ApP.), BCAEACTBHE IOBBLINIEHHDL
TpeGOBaHMi K 3allNTe BOIAYLIHOrO GacceiiRa H B
COKOH CTOMMOCTH HHKEJIEBHIX nbijeli 3TH OLLASYJ
BHTEMH. [IHPOKO BHEAPAIOT HA HUKENIEBHX 3aBOXAX
IMpumenente s7eKTPOPHABTPOB obasaTesbHO np
OYHCTKE rasoB o0KWra HHKEJEBOrO KOHUESHTpPATa
KOTOpLIE COZep:KaT GoraTylo HHKeNeM DbLib {60
70%). ; :
B npousBozcTse TBEPABIX CHAABOB 1 B HOpPOWK
BOH META/MIyprHH B TeX CAyYasix, KOFAa OBLIb 2
JAACTCA OYeHb UEHHBIM NPOAYKTOM, BechbMa
¢eKTHBHBIM 0KA3a/10Ch NMPHMEHEHHe CIIeYeHHBIX M
TaAMIECKAX NOPHCTBIX HPHIILTP YIOUHX MaTEPHAMOB
OHH 00ecnevrBalOT BLICOKYIO CTeNleHb OYHCTKH,
JaZa10T GoNBIIOH NPOHHUAEMOCTBIO, HPOYHOCTHIO

KOPPOSHOHHOI CTOHKOCTBIO, XOPOLIO PereHepH pymoT
¢ oBparnoit mpoayskoii. [lps Mcmoab3oBanu
YKa3aHHBIX MaTepHasionb Ha KnpoBorpaackom 3aBox
TBEPAMX CIVIABOB AJIA VAABNHBRHWHA BEICOKAMIA
UEPCHLIX YacTHU KODalbTa H nblieoBpasHoro no
! powxa WO, 3¢peKTHBHOCTD OYHCTKH BO3AYXa paB
b _Ha 99,90—99,95%, _ ’
' [lbneeie BoiGpoctt mpeanpuaTuii  crexosbHo
HpoMbILITEHHOCTH. O0mue BaNoBLIe BEIGPOCE! IR

AA CTEKOABHOrC NPOH3BOACTEA COCTABANIOT 1134

8 roa [41). MccnenoBanua nbLIM B OTXONALIMX Ta-
33X [aMEHHBIX Nevell 1aa BapKH (UIOCOB, CTEKAO-
KPOWKH W CBETOTEXHUYECKOTO CTEKJa MOKA3aJH,
YTO HaKGOAbIIAA 3anbIEHHOCTHL 233 Ha BbIXQAE
neuy uIIOCOB cocTaBaseT 310—1900 mr/m2. Kou-
UEHTPAUNA NbiMH B rase oT nedell A5 BAPKH CTEKJIO-

Kpowkn pasHa 620 mr/m*, a oT meueii mis sapkui

TeXHHYECKOro CTeKAa Juiub 90 Mr/m® B Tta6n. 2
2

npUBEIEH IHCTIEPCHMI COCTaB  MBLH YKa3aHHBIX
nevedi. CoraacHo Taba. 2, cpeiHEMEAMAHHBIN pasMep
gacTHIl NLIH paBeH AJs nedell BapkH ¢ulrocos

1,5 MKM; CTeKJOKPOIIKR — 1,8 MKM; CBeTOTeXHHue-
r

.ckoro cTekga — 1,1 MEM.

B BHfe TBepABIX YacTHIL B aTMochepy mnonaianT

5i0,, Al0;, Fe,0,, MgO, CaO u ap. IlioTHocTb

nbIH JEKHT B npenenax 2200—2800 r/mS.
Tabauya 2

JlncnepHblit COCTAB NLLIH, BHGPACKBAEMON NEYaMH CTEKOBHOTO

MpoH3BOACTBA, %

COCTap NuJIH NPH pa3mepax YacTHLL, MKM

HasHaueHHe DevH

<05 | 05—1.0| 1020 2.0-3,0] 53,0

Haa papkH:

5 20 36 21 [8

NIOCOB

girex.rloxpomuu 20 7 23 12 .28
CBeTOTEXHHYec- 1 35 40 11 3

- ..KQro CTEKAa TR SR

Muoro neiin BriGpachiBaeTcst npu pafore Cy-
kR Aanafanor dTINCOR. NTARWAIRHATO THATA
necka, yras. Coflep:kanne (JIIOCOB, ME€Na H NecKa
B ra3aX Ha BuXofle GapaGaHoB cocTaBaseT 12,5—
14,5; 2,1 u 1,27 r/m® coorBerctBeHHo. [aa nbine-
OUHETKH [a30B OT CYLANbHEIX GapaGaHoB NpHMEH:-
toT Gatapeiinnie uikaousl HUMOras co cpenned s¢-

d beKTUBHOCTHIO NbaeyJaBauBanus 96—97%. Ocra-

TOMHAS 3aNLITEHHOCTD NPH BXOAHOH 3aNbIIEHHOCTH
15 r/M® cocTaBaset 230 Mr/mM®, O6Line noTepH 1IHX-
TOBBIX MaTEPHAJ0B, HATIpHMEP, ANS 3anoppmc1&oro
CTEKOJNBHOTO 3aBojla cOCTaB/aAWT Gosee 1%.
Muaessie BUGPOCH MPEANPHATHA UEMMON03HO-
GymaxHoil npombnueHnocTH. OCHOBHBIMH  HCTOYHH-
KamH 3arpAsiedis atMoc@epsl NbIIbI0 ABAAKTCA CO-
AZopereHepaloHHble KOTJNOarperaTel, ¢ QTXOAALHEMH
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- Ta3aMH KOTOPBIX 8a 9dc YHOcHTCH oT 1,5

3 T nBH, cocTosiell B OCHOBHOM M3 cyJbpara
TPHs, U H3BecTepereHepallHOHHBIE IEYH, H3 KOTO
BMECTE € rasamu yHocutest 0,5—! T ety B yac,

IMunesre BEIGpOCH, ocepalomue Ha 3eMAe, y

NHYHBAIOT KHCAOTHOCTL TOYBHW H OGEAHAIOT MHK

tutopy. B pesyabrate 6HOXHMHuecKan AKTHEH
NIOYBBI CHHXKAeTca.

LA O4HCTKH OTXONAWMX rasoB B HeJIITHOJO3]
CyMaX<HOH TIPOMBILIIEHHOCTH NPHMEHRIOTCA 51
POPUABTPLI, CKPYGGepsi BeHTypH, CYXHe H MOK
OIMHHOYHBIE M OaTapeHHbleé UMKJOHBI, TKAHEBhIe
KaBHblE€ (GUALTPEHI, NbLIeBble Kamepsl. JJs yaa
BaHHA NBINEBOrO YHOCA H3 COHOPEereHepanHoH
KOTJIOArperaToB HCHOJB3YIOTCS  INEKTPODHILT
IIpi onTHMaAbHRIX ycmoBusx padoTet stdexT
HOCTE SAEKTPOPUALTPa cocTaBaser 96—O8% .

s

OCHOBHbBIE TPEBOBAHHS,
NMPEADABASAEMBIE K ANIAPATYPE
HENPEPBIBHOIO KOHTPONG
KOHUWEHTPALLHH NBIAH

TPEBOBAHHA K OB JAEMEPAM

B Hacromuiee BpeMa Hef0CTATOUHO HMeTE OB

CTATHCTHYCCKHE JAHHLIC O OBLAEBLIX Bmﬁpocax ]

NPEAUPHATHIL PAa3NHYHEIX OTpacAell NPOMBILLIE
HOCTH, 3HaTb HX COCTAB U CBOMCTBA NblAH, €6 BO3Je

noBaHHA H oleHke S{xpeKTHBHOCTH ero paloThh

W HCCAeNOBAHHH TEXHOMOIHUECKHX DEXKHMOB H

Gope ONTHMAJbHBIX BAPHAHTOB; MNPH OUERKe

WSHHS PA3IHUHBIX GAKTOPOB Ha CTeNeHb YJAaBJIH-
BLAH.

Hllfljzn?)epbmuuﬁ KOHTPOJb [I03BOJSET CYAHTD

pafoTe MBNEOTHCTHOTO ofopynpoBanusa, ofHapy-

BATH NIOAOMKH QCHOBHBIX €r0 Y3JIoB {HapHMep,
3pHIB PYKABHOrO (HABTPA) H NPHHHMATL MEphl
X ycTpaHenHio. [I0ABSETCS BO3MOMHOCTD Olle-
Th MOTEPH CHIPb C MBIVILIO, BHGpPACHIBAEMOH
ecTe ¢ OTXOAALWHMH rasaMH B aTMOChepy.

K npuBopam HenpepHBHOTO ABTOMaTHYECKOro
LTEBOr0  KOHTPOJst TIPeAbsBJASIOTC: AOBOJBHO
coxHe H pasHooOpasHble TpeGOBaHHS, YAOBAETBO.
Th KOTOPHE Hepelko OblBaeT TPYAHO: HEpephIB-

H3MePEHHH, ABTOMATH3ALNSA Mpouecca Hame-
Huf; JOCTOBEPHOCTE MOKA3aHMIl;, OOBHIUCHHE
UHOCTH M3MEPEHHSN; PETHCTPALHS Pe3ysIbTaToR H3-
penys; dBTOMATHYECKAs TIePHOANYECKas NOBEPKa

JA ¥ OJHOA TOUKH WKaJel npHGopa; HEYYBCTBH-
JBHOCTb K COMYTCTBYIOIIMM (akTopaM 1 BO3IeH-
BHIO OKpYXalollell cpelbl; MPOCTOTa, JellieBH3HA
BRICOKAH IKCIV YA TALHORHAS HAAEIKHOCTD; AMCTaH-

jiounasi nepefaua MOKa3aHHil, Masnas HHepUHOH-
OCTh, IHHEHHOCTE rPaAyHPOBOYHON XapaKTepHCTH-

; HAMTYHE HHTETPUpYIOllero GJOKa ¢ Pas/HYHEM

peMeHeM HHTETPHpOBaHHA; HaJHYHe NperyHpeau-
PABHOH H aBapHHHON CHrHaJH3AHH; HaJAHYHe 06-
ATHOHR CBA3H AJA BOS,I{eﬁCTBHH Ha HCTOYHHK 3arpsas-
eHHA; COOTBETCTBHE YCJIOBHAM 3KCIJYaTalHH (Bﬂﬁ-
OCTOHKOCTD, CTOHKOCTD K BHICOKHM TEMNEpAaTypPam,

QXKHOCTH H AarpecCHBHBIM- CpefaM, AJHTEJbHOE

CTBHE Ha OKpYKalOMWYIo CPexy, BPeX ANA 3I0DOB] pems HenmpepblBHOH pabotsl {10 750 4), exxeMecsy-

JCJ0BEKa H [PUHOCHMBI SKOHOMHYECKHH yulep

HeoGxoaum wenpepuisnmii ABTOMATHYECKHH XoH
POMb BLIGPOCOB Ha BCeX MPOMBIILIEHHBIX npeanpH
THAX MPH SKCMAYaTaUHH NbLAEYJ/1aBAHBAIOLIETO O
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wift ocMoTp). Kowerpykuurs npuGopa aofxuna ofec-
euHBaTh BO3MOXHOCTH OBICTPOrO HEMOHTaXa H
A06CTBA ero TPAHCMOPTHPOBKA; NPHCYTCTBHE WPH-

Opa 4 erg paGOTa He ZOJKHB BHOCHTE HCKaMEHHH
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oy

B KOHUEHTpauHwo M ,I[HCI'IeptHbIﬁ COCTaB MNbIIH, HO

JE3HOCTh NoAyYdeMblX AaHHBIX H 3HOHOMHYECKas

3(peKTHBHOCTE ROHTPOAL,
. C pasBHTHEM aBTOMaTH3HPOBAHHBIX CHCTEM KOHTA
poas aarpsasHenus atMochepnr (ACK3A) n ae:

TOMATH3HPOBAHHBIX CHCTEM YOPABJEHHA TeXHOJO]

ruueckHMH rnpoueccamyt (ACYTII) x mnpuGopaw
OpenbsABASeTCa JONOARNTEIbHOE TPeBoBaHHe — BO3
MOKHOCTE HCHOAB30BAHHA WX B 3THX CHCTEMAX. |

Y poifeMepoB ¢ npenpapuTelibHbIM NpoGooTCo
poM AoxkHB OHTEL OfecneueHbl: o0beMHas MpeacTa
BHTE@/BHOCTb fIpO0OLI, HeoOXOnUMAasl YacToTa B3ATHA

npobel H AJIHTENBHOCTE Npo6ooTopa, TOUHOCTD KOA

JTUYECTBEHHOM OUeHKY MPOGH H MEHHMANBHOE TPAHC
IOPTHOE 3ana3fbiBaHHe.

s oueHkH oObeMHOH MNPeACTABHTENBHOCTH
npobbl BBEICH NMOKA3aTeNb

T=V/v, )
rae V,— ofnem orbupaemoro rasa;-V.~o6sem rasa

TIPOIIEALIETO YePe3 KOHTPOJHPYEMOe CeueHHe ralod

Xola 3a BpeMs npoGootSopa. [Ipw [T — 0 ymens
WATes Macca H rabapuTHEIE pasMepHl, a ¢ YBeJH-

YeHHeM [] YBeNHUMBAETCH HOCTORENHNCTE Uamona.’

Hitl. 1103T0MY HeoOXOQUMO BEIGHPATh ONTHMAJbHOR
3HaueHHe /], UCXOAA U3 HeOOXOAUMOH AOCTOBEPHOC-
TH OLALBOTO KOHTDOJIA.

Yacrota mpoGoorGopa

[
f - tch{Ys,
rae !, — mokasaTes HapemuocTd; W, — Koapopu-

HHEHT BapHAUHH KOHUEHTPAUHH MLLIH B ras3oxone;;

¥ — HONYCTHM2sl MOTPEIIHOCTE H3MEPEHH KOHLEHT-
pausy nulAn.

H3 Beipaxkenns (3) caexyer, uTo yacToTy npobo- |
oTéopa cielyeT yBeJHUHBATh NPH BHICOKOTOYHBIX

H3MEPEHNAX B raszoxone, rie Habmogaerca BoJbiUas
HecTabHAbHOCTD KOHUCHTPALHH ObpITH BG BpeMeHH
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(3)]

SoaBITHMH KoNeGauHAMH MTHOBEHHHIX 3HAUeHHER
FOHIIeHTPALHH OTHOCHTEJIBLHO CPEAHEro 3HaYeHHA.

JluTeAbHOCTE NpoBoorGopa XoJEHa OBITH Ta-
off, uToOH Macca MhLIEBOTO Ocalka Oplila coMame-
hilma ¢ Maccol (QHIBTPA.

B HacTositee BpeMs HaHGOABIUHA sdPeKT MOXKeT
haTh HCMONB30BAHME METOAOB KOHTPOJS, KOTOpbie
e TpefyiOT anpHOPHHIX 3HAHHA HWIR KaKHX-/THOO
penoKenHil 0 CBOHCTBAX NBLIH H BRIAIOT Pe3yibs
ATH ONEPATHBHO H OAHO3HAYHO.

CAOBHA 3KCOAVATALHH TBIAEMEPOB

YenoBHA 3KCIVYATALKH NBLAEMEPOB, NpelHEa3na-
jeHHLIX J/A HENpPEPHIBHOTO KOHTPOAA BHIGPOCOB
poMbILIJJIeHH'bIX l'lpe,I[l'lpHﬂTHﬁ, XapaKTepH3YIOTCH
apaMETpaMH OTXOJRUIHX rasoB (COCTaB rasa H ero

_ BAPHANKH, CKOPOCTb, TeMAEPATYPa, AABACHHE H HX
onefanus); (QU3HKO-XHMHYCCKUMH XapPaKTePHCTH-_

fcaMH TELIH {XHMAYECKHH W AHCTIePCHEIA COCTAB H HX
papHatiiy, CTPYKTYPA, NJOTHOCTh, ((BeT, NPOBOLH-

QCTh, JH3JEKTPHUECKAasas NPOHHUAEMOCTh, ¢opMa
gaCTUI H HX TOBEPXHOCTHEIe CBONCTBA): AHAMaao-
UM HIMCPUAIN RUBUEH ) PALKE  1IBLAH; Tpebyemod
OUHOCTBIG, AMHTeJIbHOCTEKY, HHEPUHOHHOCTBI) H3-
hMepenHil; MecTOM YCTaHOBKH npubopa (pasmepsl ra-
Boxofa, Halnyue BHGpauuil FA30X04a B MeXaHHue-
KX YRAPOB, YCAOBUS OKPYXalolieR cpeabl B MecTe
lycTaHOBKH npHbopa),

Hcxopa H3 yCaoBH# SKCHJyaTalHH BHIOHPAIOT
eT0A H3MEPEHHR KOHLEHTPALMH MBI H MecTo
lvetanoBku npubopa. [Mpu Bubope metona usmepe-
WA YUHTBIBAIOT, MpexJe BCero, CBOHCTBA NBIJIH H
peffyeMyio TOMHOCTE HaMepeHHl. B GoJblUHHCTBe
yyaes fni/lemMepsi OMENaloT BHe noMelleHHHE, Ha
ra30xofle, 4epes KOTOpHIH BRIGPOCHL MOCTYNAKT B
laTMOChepyY. 2TO TsXKesBle YCNOBHA SKCIJYaTalHH,
MOCKONLKY NpHOOP AOMKeR paboTaTb NPH_PE3KHUX







