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OCHOBHBIE CBONCTBA

[oBOpA No Hayke, OrHeTywWUTEeNnn —
3TO TeXHU4YecKue YCTPOMUCTBA,
npeaHasHavyeHHble ANA  TyLWeHUsA
noXapoB B HavalfibHOM cTagun uX
BO3HUKHOBEHMSI.

OTeyecTBeHHast MPOMbILUIIEHHOCTb
BbINyCKaeT OrHeTyLWnNTenn, KoTopble
Knaccupuuumpyrotcs no paay
napameTpoB, a WMEHHO: BuAy
OrHeTywawmx cpeacrts, ob6bemy
Kopnyca, cnocooy nogauu
OorHeTylwiawiero cocraBa W Buay
NYCKOBbIX YCTPOUCTB.




[lo ob6bemy Kopnyca  OrHeTywUTenwu
YCNOBHO nMNoApasfaensroT Ha  pPYyUHble
ManonunTpaXxHble ¢ 00 beMOM Koprniyca A0 5 n
(Takon MOXHO BO3UTb C COOOM B MaLUUHE);
NMPOMbIWSIEHHbIE pPY4YHble C OOBLEMOM
kopnyca 5...10 n (ana odwmca vwnu goma) ;
CTauMOHapHble U NnepeaBUXHbIe C 00O bEMOM
kopnyca cBbiwe 10 n (cambin pa3 pns
NMPOMbLIWMEHHbIX  npeanpuaTun).OonuuinTe

MPOEKT, He ynorTpeonasa TexXHU4YeCKux
TEPMUNHOB



[lo cnocoby nogayn orHeTywawmx
CpeAcTB, TO eCTb KaKMum obpa3om
OrHeTywuTesb BbinfieéBbiBaeT
cogepXumoe, BblOenaloT YeTbipe rpynnbl
OrHeTyLIuTenen:

- o4 AaBrieHueM rasoB, oopasyrowmxcsa B
pe3ynbrate XMMU4YeCKOWU peaKkLuumn
KOMMNOHEHTOB 3apAAaa;

- oA AaBJrieHUeM rasos, NogaBaeMbIX U3
creuuanbHOro 0anrfioH4YmKa,
pa3mMeLlleHHOro B Kopryce OrHeTyLIuTens;

- Noa AaBneHMeM rasoB, NpeaBapUTeNbHO
3aKa4yaHHbIX HENOCPEeACTBEHHO B KOpnyc
OrHeTYLUUTEens;

- o4 COOCTBEHHbLIM AaBlieHUuem
OrHeTyLwiawiero cpeacTaa.



[lo BuMAay nNyCKOBbLIX YCTPOMUCTB,
OrHeTywuTenu noapasaensiloT Ha
yeTblpe rpynnbl:

C BEHTUJIbHbLIM 3aTBOPOM,

C 3anopHO-NYCKOBbM YCTPOUCTBOM
NMUCTOSIETHOrO TUNA;

C NYCKOM OT NMPONaTpPoHa;

C MYCKOM OT MOCTOSAHHOIO UCTOYHMUKA
aaBreHUs.



[lo BuOy oOrHetywawmx cpencTs,
KOTOpbleé HaxoaAaTcA B OannoHe,
OorHetywuTtesnu ObLIBaKoT:

XUAKOCTHbIE;
NeHHbIe;

YINeKUCIIOTHbIE;
a’3po30SibHble (XN1aaoOHOBbIE);
NOPOLUKOBbIE;
KOMOMHUPOBaHHbLIE.



XUJAKOCTHBIE OTHETYIIUTEJIN
(OXK)

B kayecTBe XMAOKUX OrHeTyllalwumx COCTaBOB
OObLIYHO MPUMEHSAIOT BOAHbIE PAacCTBOPbI Pa3fIUYHbIX
XUMUYECKMX COeAUMHEeHUN Unu Boay C OodaBKamu
NOBEpPXHOCTHO-aKTUBHbIX BelWecTB, TO €eCTb
nepekpbiBawowmMx Agoctyn  Kucnopopny. [loka
OrHeTyLIMTenn ¢ 3TUMMU COCTaBaMWU He MONy4vYnunum
LULMPOKOro pacnpocTpaHeHUsl, TaK KaK MOryT
MCNoNb30BaTbCH TOJNbKO B 30Hax C
Kpyrnoroan4HbiMum NONIOXUTENbHbIMU
TemnepatypamMu. XoTH COBpPeMEeHHble pa3paboTKu
NO3BONSAKOT NMpu onpeaeneHHbIX AobOaBKax B BoAy
.g,gpmaTb AvanasoH temnepatypbl oT - 10 oo + 50



XupkoctHble orHetywutenun (OXX) npumeHsOT
raBHbiIM oOOpasoM npu TyweHUU 3aropaHuun
TBepAbIX MaTepuarnosB opraHu4yeckoro
NPOUCXOXAOEHUA: ApPeBeCUHbl, TKaHU, bymaru u ap.
B KayecTBe OrHetyLiawero cpeacrtBa B HUX
Mcnonb3yrwT BOAY B 4YUCTOM Buae: Boay C
Aob6aBkaMM  NMOBEPXHOCTHO-aKTUBHbLIX  BeLleCcTB
(NMAB), yCcUnuBamoLmx ee OrHeTyLlallyro
CMOCOOHOCTb; BOAHbIE PACTBOPblI MWHepanbHbIX
corneu.

OrHetywutenun OX, HecmMoTpas Ha NPOCTOTY
KOHCTPYKUMU n o0CcrnyXunBaHus, nmMmeroT
orpaHM4YeHHoOe nNpPUMEeHeHMe, TaK KakKk (3a
UCKIMIOYEeHNeM  OrHeTyLiuTerleM C  pPacTBOPOM
“nerkass  Boga”’) He npurogHbl AnNA TyweHus
HepTenpoaAyKTOB, a TaKke MOTOMY, YTO BOAHbIE
pacTBOpPbl MUWHepasribHbIX CONMeUu OYeHb CUIbHO
KOPPO3UPYKT KOpNyC U BbIBOAAT €ro U3 CTposi, To
€CTb Koprnyca npoCcTO HanpoCTO pXKaBeloT.



OTHETYIIUTEJIN MEHHBIE
(OXIT)

B neHHbIX OrHetywuTtenax MpPUMEHAT nubo
XUMUYECKYIO MEeHYy, HMNONy4YeHHYH U3 BOAHbIX
pacTBOpPOB KUCHOT U Lierioyen, nmbo BO3AQYLUHO-
MEeXaHU4YeCKY0 neHy, oOpa3oBaHHYKO W3 BOAHbIX
pacTBOPOB NeHoobpa3oBaTenen NOTOKOM paboyero
rasa: Bosayxa, a3ota Unm yrrinekmcnoro rasa.

OrHeTywutenn xummyeckume neHHble. OXI1 unmetoT
LUMPOKYKD OONnacTb NMPUMEHEeHUs, 3a UCKITH4YeHUueMm
crlyyaeB, Korga orHeTtywawumm 3apsag cnocoocTByeT
pa3BUTUIO Mpouecca ropeHUs wunu sIBNsieTcs
NPOBOAHNKOM 3N1eKTPUYECKOro ToKa.



YuntbiBag Hanuume B 3apsaax CepHOW KUCKOTbI,
HeoOXoAUMO MPOABMATL MaKCMMYM OCTOPOXHOCTHU
Kak npu 3apsAgke, Tak UM npu pabote cC
OrHeTyLInTesnem, ncnonb3ys HeoOxoAUMble
cpeacTBa XMMUYECKOU 3aliUTDbI.

OrHetywuntenn Ttuna OXI1 ob6GnagatoT paaom
HeAOCTaTKOB: Y3KMM TeMnepaTypHbIM Auana3oH
paboTbl; 3aBUCMMOCTbL MNapameTpoB (Bpems
BbiIOpoca 3apsga, AanbHOCTbL  CTPyM) oT
TeMnepaTtypbl OKpyXawlen cpeabl; BO3MOXHOCTb
noBpexaeHns oObeKTa TYLWEeHUs; HeBbICOKas

OrHeTyLiaLlas CMOCOOHOCTD; HeobxXxoAuMOCTb
nepes3apagkm (1 pa3 B roa); HeoOXoAMMOCTb
YCUNEHHOro AHTUKOPPO3UOHHOIO NOKPbITUSA

Kopnyca.



OrHETYILUWTEJIN BO3IYIIHO
[IEHHBIE (OBII)

B kayectBe oOrHetywawero cpeacrsa B
otedyectBeHHbIX OBI1 npumeHsawT 6 %-HbIU
BOOHbLIN pacTtBop neHoobpa3oaTtena 10-1, a B
3apyOexHbIX CTpaHax — BOAHbIU pacTBOp
cMauumBartens “nerkas soga’’.

OrHetywawana (cnocodbHocTb) 3dhheKTUBHOCTb
orHetywutenen OBIl1 B 2,5 pa3a Bbiwe, 4em y
OXI1, a Takke Bbille NPU OANHAKOBOU €MKOCTU
3apyoexHbIX oOpa3LoB.



NMpeoHa3Ha4YeHbI ansa TylleHuns BO34YLUHO
MeXaHU4YeCKON NneHon cpeaHen KpaTHOCTU NoXXapoB
BCEeX TrOoprHYUMX MaTtepuarioB, 3a WCKIHOYEHUEeM
LWeNOYHbIX MeTasinoB, J3JfIeKTPOYCTAaHOBOK nNopA
Hanps>XXeHWeM U BeLlecTB, rOpPeHue KOTOopbIX
npoucxoauTt 6e3 gocTyna Bo3ayxa.

K Hepoctatkam orHetywutenen OBI1 oTHocAaTcs
onATb Xe Y3KMN TemnepatypHbin AnanasoH
NPUMEeHeHUs, BbICOKasi KOPPO3UOHHAA aKTUBHOCTb
3apsija, a TaKk Xe, Kak M npu pabote cC
orHetywuTtenamu tuna OX un OXI1, HeBO3MOXHOCTb
NMPUMEHeHUA NMpPU TYLWEeHUU NOoXapoB U 3aropaHuu
3NIeKTPOYCTAHOBOK MoOA4 HamnpsikeHueMm, TaK Kak
CMeCb npoBOAUT TOK, U MNOMbITKA TYyLWeEHUS
NPUBOOUT K yAapy TOKOM.






VIJIEKUCJIOTHBIE
OrHETYILIUTEJIU (OY)

OrHetywawum cpegctBom CO3 -orHetywwuTeneu
ABnAeTCcs CXKMXXEHHbIN aunokcua yrnepoaa
(yrnekucrniota, Kak B rasvpoBaHHOU BogAe).
YrnekucrnioTHble OrHeTyLUnTenn noapasfenatoTcsa Ha
PYyYHble, nepeaABUNXHbIE U CTauMOHapPHbIe.

Py4yHble ManomMarHutHble npeaHa3sHayeHbl AOns
TYWEeHUs1 3aropaHMM B 3fIeKTPOyCTaHOBKax noa
HanpsbkeHnem Ao 1000B, a Takxke pasnUyYHbIX
BelWeCcTB U MaTepuanoB, 3a WUCKNHOYEHUEeM TexX,
KOTOpbIe MOryT ropetb 6e3 goctyna Bo3ayxa.



[lepeaBMXKHbIe npegHa3sHa4vYeHbl ANA TyweHus
NOXXapoOB rOpPHYUX U JIerkoBOCMNaMeHSoLWUXCcA
XugkKocrteu Ha nnowannu no 5 M2,
3NIeKTPOYyCTaHOBOK HeGonbLWNX pa3mepos,
HaxogAalwunxcs nop — HanpshkeHueMm, AOBurarteneuv
BHYTPEHHEro CcropaHusi, a TaKxe 3aropaHum wu
NnoXXapoB B TeX cny4vasiX, Korga npuMeHeHue BOAbl
He paet nonoxutenbHoro  3addekra wmnu
HeXxernaTesfibHO (Hanpumep, B My3efX, KapTUHHbIX
ranepesx, apxuBax u T. n.).

K Hepoctatkam OY MOXHO OTHECTU TO, YTO MNpw
paboTe C HUM Henb3A NpUKacaTtbCA OroJfieHHbIMU
YacTAMU Tena K pacTpyOy OrHetywuTtens T.K. nNpwu
BbiXode YrneKncnoTtbl U3 pactpyba orHetywurens
co3pgaerca TemnepaTtypa -750 C 4TtO MOXeT
NPUBECTU K WUN3OTEPMUYECKMM OXoram, TaK Kak
X0Jio4 CepbEe3HO 0oXUraer.






ADPO30JIbHBIE
OI' HETYLUUTEJIN

A3po0305ibHble OrHeTyLWUTeNnM npeaHasHaveHbl AN TyLeHus
3aropaHuM NerkoBOCNIaMEHSIOLUXCA U FOPIOYMX XUOKoCcTewn,
TBepAbiX BelLiecTB, 3NIeKTPOYCTAaHOBOK Mo HanpsikeHuem u
pa3fiMyHbIX MaTepuarioB, KpoMe LieNoYHbIX MeTannoB W
Kucrioponcoaepaliux BellecTs.

B a3po30sibHbIX OrHETYLMTENAX B Ka4yecTBe OrHeTyluallero
cpeACTBa NPUMEHAKT napooOpa3syrlwue ranomampoBaHHbIe
yrnesogopoAabl (OpoOMUCTLIN 3TUM, XNaAoH, CMeCb XJ1agoOHOB
WM cmMecb OPOMMCTOro 3TuUna C XJ1lagoHOM, CoCcTaBbl CXKO u
ap.)-

K HegocTtaTkam a3po30/fibHbIX OFHETYLUUTENEeUn MOXHO OTHECTHU
TO, YTO nNpu padboTe C HMMMU HaOo cobnwaaTb TEXHUKY
Oe3onacHOCTM T.K. OrHeTywawue BeLlecTBa SBNAAITCA He
XenartenbHbIMU ONSA BObIXaHUA YeNOBEKOM.



OTrHETYIIUTEJN
[TOPOILIKOBBIE (OI1)

JTO caMblIun nonynsipHbIN T™N
orHeTtywuTtenen. Mx npumeHAT AnA
NMUKBMOaUMmM 3aropaHmMm u Mnoxapos
Bcex KnaccoB (A, B, C, O, E). OI
BbIMYCKAKOTCA TpexX TUMOB: pPY4Hble
(nepeHOCHbIe), nepenBUXHbIe n
CTauMOHapHbIe.



B kayecTBe orHetyLwiawero sewecrtBa UCNOSb3yOT
MOPOLUKM oObwero M crneuyuarnbHOro Ha3Ha4YeHus:
MOPOLUKM oOOLlero HasHa4YeHUs WUCNoNb3yKT NpuU
TyweHun noxapoB u 3aropaHuu JIBX un NXK, rasos,
ApeBeCUHbl U  ApYyrux - MatepuanoB Ha OCHOBe
yrnepoaa, a nopowkKu cneuunanbHOro HasHa4vyeHus
NMPUMEHSAIOT NP NUKBUAALNN NMOXaAPOB U 3aropaHumu
LeNMOYHbIX MeTannos, arroMMHUN- u
KPEMHUMNOPraHNYEeCKUX COeAMHEHUN U  ApPYyrux
NMUPOOPHLIX (CNOCOOHbLIX K CaMOBO3ropaHuio)
BeLllecCTB.

K HepgocTtaTtkam OIl MOXHO OTHeCTM TO 4YTO nocrne
MCNONb30BaHUA OrFHETYLUUTENs He Bcerga yaaeTcs
yoOpaTb ucnonb3yemMbin nopowoKk. Hanpumep npwm
TYLWWeHUN ABUraTtenia aBToMooOunsa macro, NnopoLloK
U TemnepaTtypa co3galoT Takue nodoYHble ABMEeHUS,
YTO BOCCTAHOBUTbL pPaboTOCNOCOOHOCTL ABUrartens
ObiBaeT oO4YeHb TpyaAHO. Takmm oOpa3omM Kpyr
NPUMEHEHUA HECKONMBbKO CyXXaeTcCH.






