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TEXHOJIOT S C)KUTAHMS YTJIEN CO CHUKEHHBIM
BO3JENICTBUEM HA OKPYKAIOIIYIO CPEY

Toneoai HJK., macucmpanm 2 kypca
Kaszaxcrkuit aepomexnuuecxuti ynusepcumem umernu C.Cetigpynnuna , 2. Hyp-
Cynrman

B nanHOM cTaThe paccMaTpUBAIOTCS BOIPOCHI HEraTUBHOTO BO3/IEUCTBUS HA
OKPYKAIOIyI0 CpeAy TPaAMIIMOHHOIO METOAa CKUraHus yris. Jns yiydiieHus
DKOJIOTMYECKUX TOKa3areiaeil OOBEKTOB, CHKUTAIOLIMX YIrojib MpeaIaraercs
TEXHOJIOTHs CKUI'aHWUs YIVIEW CO CHHMYKEHHBIM BO3JCHCTBHEM Ha OKPY>KAOLIYIO
Cpelly ¢ COBMEUIEHUEM CJIOEBOTO U MBUIEBUAHOIO CXKUTAHMS, & TAKXKE C y4acTUEM
COKMTaHUSI Ta3000pa3HbIX BemecTB. Pe3ynabTaThl MOKa3bIBalOT, YTO MpH
peanu3anuy psAa TEXHUYECKMX M TEXHOJIOTMYECKMX pEUIEHUM, BO3JCHCTBHE
O00BEKTa, CHKUTAIOUIET0 Yrojib, Ha OKPYXKAIOUIYIO CpPEay  MOXET CHU3HUTHCS
3aMETHO U CIIEJAET yroJib IKOJIOIMYECKH MpUeMiIeMbIM ToIiuBoM. Ha camom paerne
cienyer OoJiblIe TOBOPUTH O MPUMEHSIEMONM TEXHOJOTHMH COKMTaHUS yTJid,
MPUBOJIAIIECH K TakuM TokazaTensiM. B HaumOosiee oO0mieM ciaydae HeyJIauyHOU
OpraHu3alMel Tmpolecca CKUTaHWsS MOXXHO — claejaTh  JI000€  TOIIUBO
HKOJIOTUYECKH MeEHee JAPYKETOHBIM K OKpyXawled cpene. B mocnenyromem
pa3BUTHE TEIJIOBOM YHEPreTUKH IMPOMCXOJWIO HA OCHOBE CIIOEBOTO CKUTAHUS
yIieil B TOnKax KOTJIOB, IPH KOTOPOM BO3CHCTBHE YHEPIeTUYECKUX OOBEKTOB Ha
OKPY’KAIOILYI0 Cpeny ObLIO OTHOCHUTENBHO HE3HAUMTEIbHBIM (BBIOPOCHI JIETy4eil
30J1bI U OKHUCIJIOB a30Ta M cepbl). boree Toro mpu mpoOHBIX 3KCIEPUMEHTAX CO
C)KUTAaHUEM YISl B CJIO€ C 3aJaHHOW TOJIIMHOW CJIOsi OBLIO YCTaHOBJIEHO, YTO
YpOBEHb OOpa30BaHUS OKHUCIIOB a30Ta OKa3ajicsi OJIM3KUM K YpPOBHIO, KOTOPBIN
TPaJAMIIMOHHO HAOJIIOAAETCS PU CKUTAHUM PUPOJIHOTO Tasa.

B nmnocnepnuwe roapl 3a yriaeM NOpOM3OLLIO YCTOWYMBOE 3aKpeIUICHUE
Ha3BaHUsl SKOJIOIMUYECKU HeapyxkemtoOHoro torumBa. Ha camom gene cienyer
00JIbIIIE TOBOPUTH O NMPUMEHAEMOW TEXHOJOTUU CHKUTAHUS YIJIA, TPUBOMAMAIIEH K
TakUM TOoKazaTensaM. B HauOonee o0mieM ciydae HEyJauHOM OpraHu3anuei
Opolecca CHKUTaHHWA MOXKHO CJelaTh JiI000€ TOIUIMBO HKOJIOTUYECKH MEHEe
IpYXKEMOOHBIM K OKpy»Kaiel cpene. Hanmpumep, npu c:kuraHum ma3zyTa MOXKHO
«TIOJIYYHUTh» O0JIbIIIOe O00pa30BaHHME CaXH, COKUTaHUE MPHUPOJHOTO raza MOKHO
«JIOBECTH» /10 HEMPUEMIIEMOI'O YPOBHS 1O BEIOpOCAM OKCUAA YTIEPOAA.



B 50-e roasl mpomnutoro CTtoneTws, MPUXOJ YIS B CEIbCKYK) MECTHOCTh
ObLJI, IO CYIIIECTBY PEBOIIOLMOHHHON TEXHOJOTMEN — HacelleHne ObUIo U30aBiIeHO
OT HEOOXOAMMOCTH 3aroTaBJIMBAHMS JPOB HA BECh OTOMMUTENBHBIA MEPUOI U OT
MPAKTUYECKU MOCTOSIHHOTO 3aKJIaJIbIBAHUS JIPOB B MEUKHU. DTOT WIAr - IEPEXO] Ha
CKUTaHWe yriasi B T€ TOAbl, BO3MOXHO ObLI 0oyiee IKelaTedbHbIM U
BOCTPEOOBAaHHBIM, [aX€ OTHOCHTEJbHO IE€pexoja Ha Ta30BO€ OTOIJICHUE B
nocieaHue roabl. MOKHO OTMETHUTh, UTO B T€ TOJbI JUIsl HACEJIICHUS MOCTABIISUINCH
Ky3nenkuit u KaparanauHckuil yronb BbIcOKOro kaudectBa. IlosBiieHue yriis
«craciioy» CKyJIHbIH Jiec B OosbIIMHCTBE pernoHoB Kazaxcrana.

B nocnenyromeM pazBUTHE TEMIOBOW SHEPIETUKH MMPOUCXOAWIO HA OCHOBE
CJIOEBOTO CKUTAHMS YIJIEW B TONMKax KOTJIOB. HeoOXomumMo OTMETHTh, YTO TIpH
CJIOEBOM CKUTaHUU YIIIsl (0OCOOOEHHO, ¢ pa3MEPOM YaCTHUIL «OPEX», YTO TpedyeTcs
M0 MHCTPYKIIMH) BO3AEUCTBUE SHEPTETUUYECKUX OOBEKTOB HAa OKPYIKAIOILIYIO CpeLy
OBLJI0O OTHOCUTEIFHO HE3HAYUTENbHBIM (BBIOPOCHI JIETY4Ei 30J1bI U OKUCIIOB a30Ta
ObLITM MHOTOKPAaTHO MEHbIIE OTHOCHTEIbHO YPOBHS, HAOIOJAOIIErocs: MpH
MBUIEBUTHOM CKUTaHUU, CYIIECTBEHHO MPOIE CXeMa CBA3bIBaHUs cepbl). OIHAKO
CTPEMHTENIbHBIA POCT €AMHUYHON MOIIHOCTH KOTENIbHBIX arperaroB MmoTpeOoBal
nepexoja Ha NbUIEBUIHOE CKUTAHUE YTIIEH.

MOXHO 3aME€TUTh, YTO IMBUIEBUAHOE CKUTAHHUE JOCTOTOYHO YHUBEPCAIBHO
no TpeOOBaHUSAM K KadyeCTBY CKUIAeMOro YIJIs. T.K. IIIyOOKOoe H3MeIbUYeHHE
oOecreynBaeT NPUEMIIEMYIO SKOHOMUYHOCTh IMpPOLECCa CKUTAHUS MPAKTUYECKH
JT1000T0 YIIISL.

MOXHO OTMETHUTh, YTO MEPEX0J] Ha MBUICBUIHOE CKUTAHHUE IO CYIIECTBY
M3MEHWI CHCTEMY MOJrOTOBKM TOIUIMBA K CKHUraHuio. B wacTHocTH, Ha Bcex
00BeKTax OBUIM YCTAHOBJICHBI MEJBHUIIBI C CYIIKOW TOIUIMBA B TMpOIIEcCe
U3MENIbYEHUS, CO3/IaHa CHUCTEMa PETyJIMpPOBaHUS pa3Mepa BBIHOCUMBIX YaCTHII
YroJIbHOW TbUIH (B BUJE cenapaTtopoB W jpyrue). C Apyroil CTOpoHbl ri1yOOKoe
M3MEIbYEHUE 3aMETHO YCJIOKHWIO YJIaBIMBAaHUE JIETy4eil 30J1bl MOCHE KOTJIa U B
pe3ysbTaTe MOSIBUIMCH BECbMa JOPOTHe MHOTOMOJIbHBIE JJIEKTpUUECKHe (QUIbTPHI,
AMYJIbraToOphI U T.1.

[Tpu sTOM Takke ObUIO OOHAPYKEHO, YTO MPH MBIIICBUIHOM CKUTAHUH YT
ypOBEeHb 00pa30BaHUs OKHCJIIOB a30Ta B HECKOJIBKO pa3 MPEBOCXOJUT YPOBEHD,
KOTOPbIN HAOII0JAETCsl MPU COKUTAaHUHU TPUPOAHOTO Ta3a WIK IPHU CKUTAHUH TOTO
XKe yris B cjoe. MHOrO4MCIEHHBIE METOJbl CHM)KEHHMSI 3TOTO YPOBHS IIOKa HE
OPUBOJAT K JKEJATEIbHOMY PE3yJIbTary.

O4eBUAHO TaK)K€, YTO MPU MBUIEBUIHOM CXKUTAHUM MPAKTUYECKH BCS cepa,
NPUCYTCTBYIOIIAsi B YyIUVIE MEPEXOAUT, MPEUMYLIECTBEHHO, B JIBYOKHCH CEPBI.
[Iupoko MpuUMeEHsieMbIEe YCTPOMCTBA IO CBS3BIBAHUIO OKHUCIOB CEpPhI B JBIMOBBIX
ra3zax BECbMa I'POMO3/JKH U JJOCTATOYHO JIOPOTHE.

Tem He MeHee sHeprus, MOJdy4yeHHass Ha OOBEKTE CO COKMTAaHUEM  yTJid,
OCHAILIEHHOM CHCTEMOM TMPUTOTOBJICHUS YrOJbHOM TbUIM, C JOPOTUMH
YCTPOMCTBAMM YJIABIMBAHMS JIETYy4€ld 30Jbl, HMEIOIIAas JOPOTYK) CHUCTEMY



CBSI3BIBAHUSI OKHUCIIOB CEpbI, BIOJHE CIOCOOHAa KOHKYpHUPOBAaTh C SHEprueil Ha
OPUPOJHOM Tase. Jpyrum oTpuIaTeNbHBIM CBOMCTBOM CXKUTaHUA YIJIA (B CIIOE
WIHA TIBUIEBHIHOE) MOXXHO CUHMTATh HEM30€KHOE MPUMEHEHHE MapOBBIX TYypOuH,
Opy KOTOPOM TMOJHOTa MNpeoOpa3oBaHUS SHEPIMHM TOIUIMBA B 3JIEKTPUYECKYIO
SHEPrui0 (Tak Ha3blBaeMasl MOJIHOTA IIMKJIa OTHOCUTEIBHO MaJIeHbKasl (Ha ypOBHE
40-45 npoLIEHTOB)

CoBpeMeHHbIE 3KOHOMHCTHI YOEXK/Ial0T, YTO OCHOBA PHIHOYHOW SKOHOMUKH
ATO MPUOOpPETEHNE NPOAYKTA 110 COOTHOLIEHUIO 1IeHa — KauecTBO. Eciu cienoBarth
TOMY TPHUHIMMY, TO B OONBIIMHCTBE CTpaH CXKUTAHWE YISl B DHEPreTHKE
MPAKTUYECKU HE UMEET aJbTePHATUBBI.

C npyroil CTOpPOHBI, B YIJIE B JOCTaTOYHOM KOJIMYECTBE HPHUCYTCTBYET
razoo0pa3Has COCTaBJIAIOIAs (TaK Ha3bIBAEMbIE TOPIOYME JIETyUre, I OOBIYHBIX
yriei ot 25 no 50 mpoieHTOB OT Macchl). Ilociaennue uccinenoBaHus MoKas3aju,
YTO TEIUIOTa CrOPAaHUs 3TOT0 Ta3000pa3HOTO BELIECTBA MPEBOCXOIUT TEIIOTY
Cropanvss O€IHOTO TPUPOAHOTO Ta3a. OTHU PE3yJAbTaThl OTKPHIBAIOT HOBBIC
NEPCIEeKTUBBl B 00JacCTH TEXHOJOTMHM HCIIOJIIb30BAHUSA YIJIsi B HHepretuke. B
YACTHOCTH, H3BJIEKAEMOE Ia3000pa3HOE TOIJIMBO MOXKET C)KUIAThCi B Ta30BOM
TypOHHE C MOCIEAYIOIMIMM UCIOJIb30BAaHUEM TEIIa OTPaOOTaHHBIX ra30B B TOIKE
KOTJIa (CBOEro poJia aHaJIOT UHTErPUPOBAaHHON razudukanun). B pesynprate 107
IPOU3BOJACTBA JIEKTPUUECKON SHEPIUU MPHU COKUTAaHUM YIJIsl MOKET BO3pAcTH Ha
5-10 mpoueHTOB (3Ta BEJIMYMHA MPUPOCTa OOBIYHO JAOCTUTAETCS Ha OOBEKTaX CO
CO)KMUTaHUEM MPUPOIHOIO r'a3a B peKUME C MapOra3oBbIM IIUKIIOM).

OpuruHaneHble onbITHl npodeccopa TemupOaera K. mokazanu,uro npu
HEJOCTATOYHOCTH  KUCJIOpPOJAA B 30HE  BBIACIECHHUS  A30TOCOJAEPKALIUX
ra3o00pa3HbIX BEIIECTB (3TO, KaK MMPaBUIIO, 30Ha BOCIUIAMEHEHHUS YTOJIbHOMN MBLIN)
OCHOBHAasi 4YacTh OyIylIMX OKHCJIOB a30Ta NEPEXOJUT B MHEPTHYIO (opMy H
MPOUCXOANT 3aMETHOE CHIDKEHHE KOHIIGHTPAIMM OKHCJIOB a30Ta B JBIMOBBIX
rasax, KoTtopas, Mpy ONTUMUCTUYHOMN OLIEHKE, MOXET MPUONHU3UTHCS K YPOBHIO,
HaOJI0Jal0eMyCsl TIpU CXKUTAaHUU MPUPOAHOro rasa. boiee Toro, B pe3yibraTe
«TPEABAPUTENHHOTO» HW3BJICUCHHUS] YACTH JIETYYHX TOPIOUMX BEIIECTB, (CBOETO
poJia «4€TBEPTHKOKCOBAHME)) OCTABIIASACA YaCTh YIJIsl CTAHOBUTCS, KaKk Obl MeHee
TEHEPUPYIOLUIUM OKHUCIBl a30Ta. OTO TMO3BOJSET paccMaTpuBaTh y3ein
TEPMUYECKON 00pabOTKH CBOErO0 poJAa «IOJAaBUTENIEM» OOpa30BaHMSI OKHCIIOB
a30Ta U TOJBKO ATOT (PAaKTOp MOXKET CHeNaTh 3KOHOMHUYECKH MPUEMIIEMbIM
YCTaHOBKY 3TOTO y3Ja B TpakTe [BMXKEHHUS TOIUIMBAa. boiee Toro, yromib
MPOIICANINA TEPMUUYECKYI0 00pabOTKy OyJeT 3aMETHO MEHbIIE TeHEPUPOBATH
OKHCIIbI a30Ta U MPH NbUICBUAHOM COKUTAHHUH.

JUis yiTydmeHus 3K0JI0THYECKUX NoKa3aTeseld 00bEKTOB, CKUTAIOIINX YIOJIb
MOKHO PacCMOTPETb BO3MOXKHOCTh COBMEIICHHS CIIOEBOTO W TBUICBHIHOTO
COKMTaHUsI C Y4YacTHEeM C)KMTaHUsl ra3o000pa3HbIX BemiecTB. B 3Tom ciyuae
O0BEKT, CKUTAIOIINN YTOJIb MOKET BBIMJISIETh ClenyomuM oopazoM. Ha pucynke



1 mpexacraBieHa cxemMa KOMOMHMPOBAHHOW TEXHOJIOTHMHM CXKWUTAHUS YIJIEH CO
CHUJKEHHBIM BO3JICHCTBUEM HA OKPYKAIOLLYIO CpENy.

XLy

Puc. 1 — Cxema KOMOMHUPOBAHHON TEXHOJOTHH CXUTAHUS YIJIEH CO CHIKEHHBIM
BO3/JCHCTBUEM HA OKPYIKAOILYIO CpELy.

1 — V3en Tepmudeckoii 00paboTKu yTiis, 2 — APOOMIBHOE YCTPOHCTBO, 3 —
MeNbHUIA, 4 — y3ell TepMUYECKONH 00pabOoTKH yTJis, S — 30Ha OCHOBHOE CKUTAHMS
TOIJIMBa B clioe, 6 — 30Ha CKUTaHUS Ta3000pa3HBIX MPOAYKTOB, 7 — 30HA
MBUICBUIHOTO COKUTAHUS YIS 71l 0OeCTieueHre MeperpeBa, 8 — ra3oBast TypOuHa,
9 — momaua TBEpABIX MPOIYKTOB TepmMooOpaboTku yrisg, 10 — mogada
ra3000pa3HbIX MPOAYKTOB TEPMOOOPAOOTKH YIJISL.

Ha y3ne npuemku noctrymnusmiero yris (1) mpou3BoauTcst KinaccupuKaims ¢
BBIJIEJICHUEM YaCTHI[ YIJIA ¢ pa3MepoM «opex». Ilpu sTtom, Gosee menkas 4acTb
YTJIS HAIpaBisaeTcss B MEIbHUITY(3), U MOCTASAYIOMIETO H3MEIBUYCHHS 10 YPOBHS
YTOJIBHOW TBUTH. YTOJBHBIE YACTHIIBI C Pa3MEPOM «OPEX» TMOMAIOTCS B CIIOCBBIC
TONKH(4), KOTOPBIE MO CYIIECTBY OYIyT MPEACTaBISATh COO0N HAOOp MPEATONKOB,
pa3MeIaeMbIX B HIDKHEH YacTH TOMKH (Ha YPOBHE XOJIOJHOW BOPOHKH WIIH
HOKHEH paJMalliOHHONW 4YacTH), B KOTOPBIX  CXKUTAETCSI OCHOBHAs dYacTh
nocrynusiero yria. Ha ypoBens, O1u3kuil k cpefiHeit paaquannoHHoi yactu (6), B
TOINKY TMOCTyHaloT OTpabOTaHHbIE Ta3bl Ta30BOM TypOuHBI (8) (OHU MOTYT
MO/IaBaThCSl B CJIOW), COKUTAIONICH TOPIOYWE JIETYy4Yhe, W3BICUCHHBIC W3 YIS B
CHEeIUaIbHOM Y3JIe TepMUYECKOM 00paboTku yriia. Ha ypoBHE, COOTBETCTBYIOIIEM
BEpXHEH paaualMoOHHON YacTh TOMKHU (7) MPOUCXOAUT MBUICBHIHOE CXKUTAHHE
4acTH OT o01ero oobema yris (obecrneunTs TpeOyeMblil IEperpeB mapa).

B pesynbrare BBIOpOCH! JieTyuei 30JbI B aTMOc(epy CHUBSTCS 10 YPOBHSA
COOTBECTBYIOIIETO YPOBHIO YyJaBJWBaHUs Bbilie 99 % 1npu NBUIEBUIHOM
C)KUTAHUH TIPU HCIIONB3yeMOM OOOpPYJOBAaHUU CO CTETCHBIO yiaBiauBaHUsS 98%.
MOXHO OKUJAaTh, YTO KOHIIEHTPAIIUS OKHUCIIOB a30Ta B JILIMOBBIX ra3aX CHUBSATCS



10 500 mr/M’. TIpy CTEXMOMETPUYECKOM IOOABIEHUH B CIIOHW YIS U3BECTHAKA U
U3BECTKOBOTO «MOJIOYKa» B BOJy, OPOLIAIOIIYIO0 CTEHKH CKpyOOepa, cojiep kaHue
OKHCJIOB Cephl Takxke cHU3ATCA 10 ypoBHs 700 — 800 mr/m3.

B 3TOl TexXHOJIOrMM BIIOJIHE BO3MOXXHO HEKOTOPOE BO3pacTaHUE INOTEPb
TeIja C yXOASIMIMMHM Ta3aMd (B OCHOBHOM B CBSI3M C TOBBIIIEHHBIM
KO3 pUIIEHTOM H30BITKA BO3yXa B YACTU CKUTAHUS Ta3000a3HOI0 BEIIECTBA U C
BBICOKMM H30BITKOM BO3[yXa IMpPU CIOEBOM CXHUIFAaHUU) U C MEXaHUYECKUM
HEJ0XKOTOM (B CBSI3W C BO3PACTAHHEM COJIEPKaHUS YTIEpoJa B «IIPOBAJIE»),
KOTOpble OyJIyT CBOCOOpa3HOM TIaTOM 3a CHUIXKEHHME BO3JICUCTBUSA Ha
OKPY’KAIOLLYI0 Cpemdy.

OTH pe3yJIbTaThl MOKA3bIBAIOT, YTO MPU PEATU3ALMM PsIa TEXHHUUYECKUX U
TEXHOJIOTUYECKUX pEUIeHUH, BO3JEHCTBUE OOBEKTA, CHKUTAIOUIEr0 yrojib, Ha
OKPYKAIOIYI0 CPEely MOXET CHU3UTBHCSA 3aMETHO U CIENAET Yrojib 3KOJOTHYECKH
IPUEMIIEMBIM TOILIMBOM.

O4eBUAHO, UYTO TNIOOAIBHOE 3arpsA3HEHUE aroMocepbl MPOUCXOJIUT OT
BBIOPOCOB C IUIOMIAAX KOHKPETHOW CTpaHbl U3 KOHKPETHBIX HCTOYHHUKOB. [Ipu
HA3bIBAHUU YTJISI HKOJIOTMYECKH HENPY>KETIOOHBIM TOIUIMBOM, M3 PACCMOTPEHHUS
MCKJIIOYAETCA IUIOTHOCTh T€HEpalu € €JAMHMIBI IUIOMIAJW CTpPaHbl, KOTOpas
«TOAMEHSIETCA» Ha BBIOPOCHI M3 KOHKpeTHoro oOwekta. Ecim, s mpumepa,
CPaBHUTH IJIOTHOCTh N'€HEPALUM BJEKTPUYECKON SHEPrUU M3 €AMHULBI ILIOMIAaN
Kazaxcrana m I'epmanun, To oHa mna Kaszaxcrana menemie noutu B 50 pas.
[IpeobOnamanue cxxuranus rasa B ['epMaHuM MOXET YMEHBIIUTH BO3JCHCTBHE HA
riobanbHoe 3arpssHeHue B 10 pa3. OTo o3HayaeT, YTO AaKe MPU ITOM, ydacTHe
Kazaxcrana B r1700anbHOM 3arpsi3HEHMUMN Oy/leT MEHbIIE BETUYMHBI JUIS
I'epmannu B 5 pa3. [laxke mpu TakOM yHpOIIEHHOM CPAaBHEHWH BIIOJHE MOYKHO
CHENAaTh BBIBOJ O BO3MOXHOCTH MPUMEHEHUS JJII CTPaH C MaJIOM IUIOTHOCTBIO
reHepalud 3aMETHO  «CMSTYEHHbIE» HOPMATHMBBI 1O  BO3JCHCTBUIO  Ha

OKPY>KAIOULYIO CpELy.
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