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628.1 IoOpoBombebka O.I'., [HxkeHepHI CHUCTEMH TOBOMKECHHS 3 BIAXOJAAMH Y
MICTOOYAyBaHHI . HABYAJIbHO-METOAUYHUN MOCIOHUK U1l 3100yBayiB CTYIECHS BUIIO1
ocBiTH OakanaBpa cnemiaabHoCcTi 192 «byniBHUITBO Ta IMBUIbHA 1HXEHEPIs»
ocBiTHRO-TIpodeciiiHoi  mporpamu  «MichKi  1HXKEHEpHI  Mepexi», "Michkke
OyaiBaunTBo Ta rocrnoaapctBo", '"[IpomucrnoBe Ta UMBUIBHE OYIIBHULTBO'.
3anopixxs : 3HY, 20 21. 147c.

Y HaBYaJIbHO-METOAMYHOMY IOCIOHMKY TMOJaHO B CHCTEMaTU30BAaHOMY
BUIJISIAI  MPOTrpaMHUNA MaTepiall JUCUUIUIIHU «[HXXEeHEepHI CUCTEMHU TMOBOJKEHHS 3
BIIXOJJaMH Y MiCTOOYAyBaHHI», OCHOBHY HOMEHKJIATYpy 1HKEHEPHOTrO 00JaJHAHHS,
NUTAHHS BJAIUTYBaHHS, NPU3HAUEHHS, MOHTAaXYy Ta eKCIUTyaTalii CHopyx Juis
00poOKHU 0cajiB, METOANKY PO3PaXYHKY 1HKEHEPHO-TEXHIYHUX CHCTEM Ta OUYHUCHOTO
oOnanHaHHsA. HaBeneHi npukimaaum po3B’si3aHHSA TUIOBUX 3aJad 3 JETaJIbHUMHU
MOSICHEHHSAMH. MICTUTh UTFOCTPATUBHUH (PUCYHKH, CXEMH) 1 TAOTMYHUA MaTepiaiu.

Jliist 3100yBaviB CTymHeHs BUIIOT OCBITH OakanaBpa crerianbHocTi 192
«byniBHUITBO Ta IUBLIBHA 1HXKEHEPIs» OCBITHRO-TIpodeciitHOi porpamu "Micbke
OyniBHULTB Ta rocnojapctBo”, "IIpomucioBe Ta 1uBUIbLHE OYIIBHUILITBO".
Penenzenrn :

B. A. banax, NOKTOp TEXHIYHUX HAYK, TPOPEKTOP 3 HAYKOBO-TIEAArOri4yHoi poOboTH Ta
TEXHIYHOI OCBITH 3aMOpi3bKOT0 HAI[IOHAJIBLHOIO YHIBEPCUTETY

€. A. Manioina, xauauaaT TEXHIYHUX HAYK, TOUEHT Kadeapu NpUKIaaHOI eKOJIOoTIi Ta
OXOpPOHU TIpalll 3anopi3zbKoro HaIllOHAJILHOTO YHIBEPCUTETY

BianosinansHuUii 3a BUITYCK

A. B. banax, xanmumat TEXHIYHUX HayK, IOIICHT, 3aBiayBad Kadeapu MIChKOTO
OyIIBHUIITBA 1 apXITEKTypH
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Beryn

HapuanpHO-MeTOAMYHUN TIOCIOHUK 3 JAMCIHUIUIIHA "[HXKEHEepHI CcUCTeMH
MOBOJDKEHHSI 3 BIAXOJaMU Y MicTOOyayBaHHI" HalMUCaHUW [JIi  CTYJICHTIB
cremiaibHOCTI « By IIBHUIITBO Ta IUBIJIbHA 1HXKEHEP1SN».

B HaBuYanbHO-METOIUYHOMY TOCIOHHMKY TMOJA€ThCS JCKIIMHUNA MaTepian 3
TUCITUTUTIHN, HaBEJEHI MPUKIAIA PO3paxyHKy Ccrmopyn s oOpoOKH ocaiB,
JOBIJIKOB1 MaTepiaiu, 1HAMBIAyaJIbHI 3aBJaHHS IS MPAKTUYHUX 3aHSATh, MMUTAHHS
JUISL MOAYJIBHOTO TECTYBaHHS.

B nexkuifinoMy Kypci 3 AUCHUIUIIHA PO3TJISIHYTI MHUTAHHS METOJOJIOTIi
JOCITIDKEHHS TOJIOBHUX BJIACTUBOCTEHM OCajliB, KOHCTPYKTHBHI OCOOJIMBOCTI CIIOPY/
Ta o0JaJHAHHS, 110 3aCTOCOBYIOTH Ha PI3HUX CTaisfax iXx oOpoOku. Ilicis koxHOi
TEMH JICKIIIi MOJIaf0THCS KOHTPOJIbHI 3alUTaHHS.

JIns BUKOHAHHS TIPAKTHYHOTO 3aHATTSA TOJAIOTHCI KOPOTKI TEOPETHUHI
BIJIOMOCTI IIOAO TEMM 3aHATTS, 1HGOpMallisl I PO3B’SI3aHHS 3aBJAaHHS a TaKOXK
BapiaHTH 1HIUBITyabHUX 3aBJIaHb.

3anuTaHHs TSI MOAYJIBHOTO TECTYBaHHS CKJIQJICHI 3a TEMATHKOO JIEKIIHHOTO

KypCy 3T1JIHO 3 MOAYJIbHOK POOOUYOI0 HaBUAJIBHOIO TPOTrPAMOI0 TUCLMILUIIHH.



YACTHUHA 1 KOHCHEKT JIEKIIN
Tema 1. Ocanu cTiYHUX BOJ Ta METOJU iX 0OpOOKHU

Jlexuisi 1. 3aranpHi BIJIOMOCTI IIPO OCaau

1. Tepminosnoris Ta kiaacudikairis ocaiis.
2. CkJiajz Ta BIaCTUBOCTI OCaiB.
3. BusnHaueHHs 3arajibHOIT KIJIBKOCT1 OCAIIB.
4. OCHOBHI METOIN OOPOOKH.
l.Ilponiec ouMieHHS BOAM — 1€ CKIAQAHUN MPOLEC BIIOKPEMIICHHS

HEPO3UMHEHUX 3a0pYyIHEHb BIJl PIIMHUA y BUIJISAl CAMOCTIAHOI CYCIIEH31i 3 BUCOKOIO
KOHLIEHTPALIEIO, IKa HA3UBAETHCSA 0CAIOM.

Ocanu yTBOPIOIOTHCS Mij] 4ac MEXaHIYHOi, 010J0T1YHOI Ta (PI3UKO-XIMIYHOT
OUMCTKH. Bcl gomimiku B ocajax MOAUIAIOTBCA Ha OpPraHiyHI Ta MIHEpaJIbHI.
OCHOBHUMH XIMIYHHMH €JIEMEHTaMH, IO BXOJATh A0 CKJIAAy OCAJiB, SBIISIOTHCS
Byriens “C”, docdop “P”, cipka “S”, Bogenp “H”, nmpucyTHiI Takoxx OakTepianabHI
BKJIFOUCHHS. MiHepalibHI JOMIIIKU-1IE, TOJIOBHUM YWHOM, YaCTOYKU TPYHTIB, IIUIAKY
MeTaJjiB, Maces Ta IHIIUX PEYOBUH.

Y Hepo3uMHEHUX JOMIMIKaX MOOYTOBHX CTIYHHUX BOJ| KUIBKICTH OPTaHIKU
ckianae 75-80%, MiHepanbHHX pedoBHH 25-20%. Po3Mipw YacTOYOK 3aBHUCIHX
PEYOBHH KOJUBAIOTHCS BiJl JEKUIbKOX aojed mimimerpa 10 0,1 MKM, a KOJTOiTHUX —
Bix 0,1 mo 0,001 MxMm.

Ocaay, 0 BWIYYAOTHCSA 13 BUPOOHUYOI CTIYHOT BOJM, BMILIYIOTh 3aJIMILKH
00po0JsieMOT CUPOBMHHU Ta peareHTiB, Jo 3a0pyaHeHb LHMX CTIYHMX BOJ MOXYTh
MaTy BIJHOILIECHHS TaKOX TOKCUYHI Ta WIKIJJIMBI CIOJYKH: (DEHOIM, HOHU BAXKKUX
METaJliB.

B TexHiuHill nmiTepaTypl 3aradbHONPUNAHATOI Kiacudikallii ocaaiB HE ICHYE,
TaKko)XX HE BCTAHOBJIEHA TEPMIHOJIOTISA UIT TAX a00 I1HIINX JOMIMIOK.
BukopucToBYIOTh KaproHHI TEPMIHU: “XBOCTH’ (3AJIHMIIKH OCAJliB 30aradyBajibHUX
habpuk), “ckomn’” (BOJIOKHOBMIIIYIOUI OCaTH IETI0JI03HO-TIANIEPOBOI TPOMUCIIOBOCTI),

“emroaTn’” (HOMIMIKK, WO YTBOPIOIOTHCS TiJ] Yac 10HHO-OOMIHHOTO OYHIIICHHS



MPOMHUBHUX  BOJ  TajdbBaHIYHUX  BHUPOOHMIITB), “nedikamiitHuit

opya”,
“¢inpTpamniitnuii ocaa’(Tak Ha3UBaIOTh OCAIU 3aBOJIIB 110 BUPOOHUIITBY I[yKpa).

B 3anexnocti Bifg crmocoOy ouuieHHS Ta (ha30BO-AUCIIEPCHOTO CTaHy
JIOMIIIIOK PO3PI3HAIOTH MEPBUHHI Ta BTOPHUHHI Ocau.

IlepBuHHI ocagu — HaUOpPHOAUCTIEPCHI AoMIIIKU | rpynu y TBepiit ¢asi, 1o
BHUJIATISIIOTHCSI METOJAAMH MEXaHIYHOT OYMCTKU. PO3Mip YacTOYOK MHUX TOMIIIOK
ckianae oubie, Hixk 10°cm.

Bropunni ocaam — ocanu II, III, IV rpyn, 1o 3HaXoaaThCsl Y BO1 Y BUTIISIL
KOJIOi/TIB, MOJICKYJI, HOHIB, SIKI MOYKHA TMEPEBECTH y TBepy a3y Ta BUIAIUTH JUIIES
mig yac GionoriuHoi Ta (i3sUKO-XiMi4HOi OYMCTKH. Po3mip mux pomimox — 107°-10°
Tem.

B 3anexHocTi Bi METOMIB OYHUCTKHM MOXHa Kiacu(ikyBaTh ocaau 13

BpaxyBaHHSM CIOCO0IB iX BUJaNeHHs Ta 00poOku (Taod. 1).

Tabmuus 1 — Knacudgikaris ocais

I'pyna Cnopyou ma o6raonannsn, uio
ocaoie avo Knacudghikayia ocadie 3ampumyioms ocaou ado
00OMIUOK nepepooasc ix
| Ocany Ha4YOpHI PemiTku, cura
1] Ocanm Bakki ITickoBaoBIroBaui
1] Ocazu, 1m0 TU1aBarOTh HA MOBEPXHI piuau | KUPOBKH, BIACTIHHUKH
AV Ocanu nepBUHHI, cUpi, 110 BUAAJTCH] Mi]T Bincrifinuku nepBUHHI, OCBITIIIOBaY1
yac MeXaHI14Hi 0YMCTKH, HeoOpOoOJIeH1
V Ocaau BTOpUHHI, CHUPI1, BUAAJICH] MICIIS BincriiiHuky BTOpHHHI, (JIOTaTOpU
010J10T14HOi1, (P13UKO-XIMIYHOT OYMCTKHU
VI Ocanu 30poxeHi, micis 00poOKHU B Centuku, ABOX SIPYCHI BIACTIHHUKH,
aHaepoOHUX MeperHruBavax abo ocaau OCBITJIIOBaul, METAaHTEHKH, a€pOOH1
crabii30BaHi B aepoOHMX cTabijizaTopax |cTabislizaTopu
VII Ocaau yuiiaHeHHI, 0 3TYIICH] 10 MexXi VYimieHIOBaYI: TpaBITAITIHHI,
TIMHKOCTI (10 Bostorocti 85-90%) TepMorpaBiTaliiiHi, praorariii,
cenapaTtopu, TepModoTariiiii,
HEHTPUPYTU-YITIIbHIOBAY1
VIII Ocanu 3ueBOHEH] J10 Bosorocti 80-40%  |MyiioBi MalJaHUNKH, BaKyyM-
¢binbTpH, HeHTpUPyYTH, GUIBTP-TIpecH,
IITHEKOBI MpecH
I X Ocanu micis TepMiYHOI CyIIKY 3 BosoricTio |Cymmmiku: 6apabaHHi, BAIBIIOBI, 13
5-40% 3YCTPIYHUMU CTPYMHHAMH, KaMEpHI




2.0cay HA4YOPHI, 110 YTPUMYIOTECS PEHIITKAMU: KPYIHI 3aBUCI1 TOMIIIKH, a

TaKOX Ti, IO IJIABAIOTh HA TMOBEPXHI BOJH, MEPEBAKHO OPTaHIYHOTO MOXOHKCHHS,
70 CKJIaJly SIKMX MOXKYTh HaJIC)KaTH TaKi KOMIIOHEHTH, %: marmip — 68,5; raHdipku —
26,6; nepeso, conoma — 1,9; 3aymmmikm ixi — 2,7; kictku — 0,3. KigpkicTh ocamis, mo
3aTPUMYIOTBCS PETITKAMH, CKJIaJla€ B CEPEAHBOMY 8 JI/TOIXPIK, 3 BoyoricTio 80%,
00’ eMHOI0 Macoro 750 kr/me.

Ocaay BaXkKi, 110 YTPUMYIOThCS MICKOBJIOBIIIOBaYaMu. [x ckian y moOyToBii

CTIYHIM BOJI: TMICOK, 3aJMIIKA OKPEMHUX MIHEpaJiB, Ierjia, OWTe CKIJIO, TOIIO.
KinbKicTh BaKKUX JOMIIIOK, IO YTPUMYIOTBCS, CKIIaae 72 JI/TIOXPIK 3 BOJOTICTIO
60% Ta 00’emHO0 Maco 1,5 T/M3Baxki ocamm IIBHUAKO MiACYIIYIOThCS Ha
MICKOBUX MailaHuMKax 1 MICJs 3HE3apaKeHHS BUKOPUCTOBYIOTHCS JIJISl IM1JICUITAHHS
TEPUTOPIN Ta THIIMX LIJIEH.

Ocajau, 110 NJIaBarTh Ha HOBEPXHI ((KUPOB1 PEYOBHUHH).

BunaneHHs >XMpOBHX pPEUOBMH CHpHUSE MPOLECY OYUCTKU CTIYHOI BOJH,
N03BOJIsIE  €(PEKTUBHO BUKOPUCTOBYBATH >KMPOBI 3alMIIKU. KITBKICTh AOMIIIOK
ckIanae 251/moaxpik 3 sonorictio 60% Ta 06’ emuOI0 Macoro 0,6 /M3,

Ocanu niepBuHH1 (CHUpP1), IIO0 3aTPUMVIOTHCS MEPBUHHUMHU BIACTIMHUKAMU.

SBJISIFOTH COOO0 B’SI3KY CYCIICH31I0 3 KHCIyBAaTUM 3alaxoM, KUIbKICTh OPraHiuHUX
pedyoBWH B Hili cTraHOBUTH 75-80%, Taki ocaau IBUAKO 3arHUBAIOTh. BOJOTICTH
MEPBUHHUX OCAJIB MPU CAMOIUIMBHOMY BUIAJICHHI ckianae 95%, mpu BUAAICHHI 3
BIJICTIHHKA 32 JOITOMOTOIO TUTYH)KepHUX HacociB — 94-93%.

Ocany BTOpUHHI (AaKTMBHUA MYJI, OiOIJIIBKA, HIIaMu). AKTUBHUNA MYy, IO

3aTPUMYEThCS Yy BTOPMHHMX BIJCTIMHMKAaxX, NpeJcTaBisie €000l  0101eH03
MIKpPOOPTaHi3MiB, BIAPI3HAEThCA BUCOKOK BoJorictio - 99,2-99,7%. KinbkicTb
AKTUBHOT'O MYJTy JJIsi TOOYTOBOI CTiuHOT Bou Bu3Ha4aeThes 3a [1]CHIll 2.04.03-85,
JUTSE BUPOOHWYOI CTIYHOT BOAM — 3a pe3yJbTaTaMU JOCIHIIIB, Uil 610piIbTpiB — 13

po3paxyHKy 28T/pikxJTto]1 BOJOTICTIO 96%.



Hlnamu  micias  dizuko-xiMiuHol  ouyuctku. Lllmamu BUgansroThCa 13

3aCTOCYBaHHSM METO/IB peareHTHOi OoOpoOKH, (IIbTpyBaHHS, €JIEKTPOIIi3a,

azicopOr11ii, HOHHOro OOMiHY, €KCTPaKIIii, IHIITUX METO/IIB.

Ocamnm  30poxeHi. CTpykTypa  30pOXXEHOTO  OcCaay  BiIPI3HIETHCS
OJTHOPIJTHICTIO, OCaJ] Ma€ YOpPHUHN a00 TeMHOCIpUi Koip, BosioricTh 85%. Taki ocaau
BIJIPI3HSIOTBCS BHCOKOIO IUIMHKICTIO, JICTKO 3HEBOJHIOIOTHCSA,  MAlOTh 3amax
achanbTy.

Ocaau micis aepobHUX cTabinizaropiB. [lepeBara nmporecy 30poKeHHs 0caiiB

B aepOOHMX YMOBAaX IOJSATA€ Y BIACYTHOCTI 3amaxy, MEHIII BUOYXOHEOE3NMEeYHOCTI
CIOpyJ, OUIbII MPOCTINIM eKcIuTyartarii. AJie mpoiec aepoOHOi cTabimizaiil
NOB'SA3aHUIA 3 JIOJATKOBUMHM BUTpaTaMM Ha aepamito. Tak mis crabimizamii 1 w3
aKTMBHOTO MYJy HeoOXimHa BuTpaTta mnoBitps 150-240 M3, nna crabimizamii 1 w3
CyMillli aKTHBHOTO MyJly 3 OCaJoM IEpBUHHMX BifcTiiiHMkiB 240-340 m°. Ilicas
aepoOHO1 cTabuIi3aIli ocaii YIIUIBHIOIOTh Y BIACTIMHUKAX Ha MpOTs3i 5-15 roxa. g0
Bosiorocti 98-96%.

Bs3kicTe  ocamiB  3MIHIOETBCS B 3aJ€KHOCTI Bl  IMIBHIKOCTI  1X
TPAaHCTIOPTYBaHHS. TaK TMPHU HEBEIMKUX IIBUAKOCTIX, MPHU SKUX CIIOCTEPITaeThCs
YaCTKOBE OCa/KyBaHHS OCafiB y TpyOax, a B'sI3KICTh HAOyBa€ BEIMKUX 3HAYCHb, PyX
ocajliB y TpyOax BUKIIMKAE MIABUIICHUI T1IPaBIIYHUI OMip y MOPIBHIHHI 3 BOJOIO.
[Ipn 3aBUIIEHUX MIBUJKOCTAX 1 TYpOYJIEHTHOMY PEXHMI PyXy IUIACTHYHO-B'SKYYl
BJIACTUBOCTI 3MEHIIIYIOTh IIOPCTKICTh CTIHOK TPYO. 3aBSKH I[bOMY SBHUIILY MOCTIHHO
CIIOCTEPITa€ThCS TAK HA3UBAEMUN aHOMAJIbHUN PEKUM PYXY, MPU SIKOMY T1ApaBIIYHI
OMOPH 0CA/IIB CTAIOTh MEHIIIMMH Y MTOPIBHSAHHI 3 pyXOM BOJM.

3.01iHKa 3arajbHOI KUTBKOCTI OCaIiB MPEJCTABIsi€ COOOI0 CKIANHY 3aady,
0€e3 1IbOT0 BAXKKO YSABUTH NEPCHEKTUBH BUKOPUCTAHHS OCaiB Ta €()EKTUBHICTH iX
yrwmzaitii. [Ipu Bu3HAYEHHI 3arajbHOI KUTBKOCTI OCAJiB BPaxOBYIOTHCS (HaKTHUHI
00’eMU BOJIOBI/IBEICHHS, KOHIICHTpAIlid 3a0pyIHEHb Yy CTI4HIN BOJI, €(hEeKTUBHICTh

OYUCTKH.



KinpkicTh cyXoi peyoBHHM OCajiB, LI0 BUIYYAEThCS 3 MOOYTOBOI CTIUHOI
BOJIM, BHM3HAUYa€TbCS 13 pPO3paxyHKy yTpumanHs S0r/moaxmo06 abo mnpuodIU3HO
400r/m3.

‘Konnenrtparist 3a0pyaHeHb Yy CTI4HIH BOJI MNPOMHCIOBHX IANPHEMCTB
HabaraTo BHUIINA, HIK y TTOOYTOBIHN. /{7151 LmrocTparliii 11s0ro MokHa IMPUBECTH JeKiIbKa
MpuKiIaAiB. Po3rissHEMO KOHIIGHTpaIlilo 3a0pyJAHEHb (3aBUCIMX PEYOBHH Ta 3a
BCKiopy) Y CTIUHIN BOJII PI3HUX Taly3eil MPOMUCIOBOCTI: YopHa MeTanyprist g0 700-
1000 mr/m, xomsopoBa metanypris Bim 100-700 go 7000-8000 mr/m, memroa03HO-
narnepoa npoMucioBicte g0 250-400 wmr/a, BCKs Big 100 go 2000 wmr/m,
kokcoximiuni 3aBoau Big 300 qo 1800 mr/a, BCKs Big 800 mo 3000 mr/m, xapuoBa
npomucioBicTh BiJ 350-2800 mr/n, BCKyos Bi 400 10 2400 mr/m.

4. BunaneHHs BOJIM 3 OcCaay 3I1HCHIOETbCS TPbOMa OCHOBHUMHM CIIOCOOAMHU:
ylliJIbHEeHHSIM (MEXaHIYHOIO KOHIEHTPAIIIEID TBEPJIUX PEUYOBHUH); 3HEBOJHEHHIM
(MexaHIYHUM BUJAJCHHSIM BUIBHOI Ta KalUISPHOI BOJAM); CYMIKOK (TEPMIYHHUM
BUJAJICHHSIM BOJIOTH).

B 3amexHOCTI Bl BIACTUBOCTEH OcCaay Ta BUMOI JO CKJIaQy KIHIEBOTO
MPOYKTY WOTro OOpOOKH , ICHYIOTH OCHOBHI CTaiii 0OpOOKHU OCany: yu4iibHeHHs
0CaiiB, IO JTO3BOJISIE 3 MIHIMAIBHOIO KUIBKICTIO €HEPTOBUTPAT JIOCATHYTU 3HAYHOTO
3HM>KEHHSI MOro 00’€My 1 BOJIOTOCTI; Ximiune ab0 mepmiuHe KOHOUUIIO6AHHA ]IS
MOKpAIIeHHS BOJOTOBIIaul Mepe]] MEXaHIYHUM 3HEBOJHEHHSIM; 3HE60OHEHHA OCaTy
y MHPUPOJHUX YMOBaX, a TaKOX 3a JONOMOIOK BakKyyM-(QuIbTpiB a0 IHILIOTO
oOJlalHaHHs, B pe3yJbTaTl 4YOro BOJIOTICTh OCaAiB 3HWXKYEThca a0 60...80%;
mepmiuna cywika, nij 4ac sikoi BiJOyBa€ThCs AETeIbMIHTH3ALIS OCaliB; CHANEHHA
ocCaJiB.

B 3amexxHOCTi Big BUAY BOJIOTH, IO BMILIYE OCajJ, ICHy€ TpU CTaAii
3HEBO/KCHHA:  2pagimauiiine, mepmozpagimayiitne 1 mepmogharomauiiine
(Bunansietbest 10 67% BOJIOTH); MexaHiyHe 3HEBOJHECHHS (BUAAISETHCS MPUOIU3HO
21% Bonoru); mepmiuna cywka (BUIansieTbes 3aauniok Bojoru). Cyxa pedoBHHU

ocajly BMIIIY€ TUIbKK XIMIYHO 3B’s13aHY BOJIOTY.



1. SIxa KIIBKICTh OPTaHIKH BMIIIYETHCS Y HEPOZUYMHEHUX JOMIIIKaX MOOYTOBHX

cTiyHuX BoA? 2. Ski ocanu Ha3uBaloTh ,,xBoctamu’? 3. I1]o Take muTOMHUit omip

ocaaiB? 4. JJis 4oro 3aCTOCOBYIOTh XIMIYHE Ta TEPMIYHE KOHIUIIIFOBAHHS OCaIiB?

Jlexkuisa 2. MeTomo10r1is JOCHIIHKEHHS TOJIOBHUX BIACTUBOCTEN
ocaiB

Bia6ip npo6 ocanis.
BuzHaueHHs BMICTY BOJIOTH B OCajli.
Bu3snadeHHs 301bHOCTI Ta TYCTUHU OCAIIB.

[Tutomuii omip ocajis.

ok~ 0bdRE

Bu3naueHHs I'Pa”nyJIOMCTPUYHOI'O CKJIady Ta

MIIIHOCT1 TPaHyJI 0cay.

1. IIpo6u BiOMparoTh JJIsi BU3HAYEHHS (PI3UKO-MEXaHIYHUX BJIACTUBOCTEH Ta
XIMIYHOTO CKJIaay OCaay 3 METOI0 IMOAAIBIIOT0 HWOr0 BUKOPHCTAHHS, KOHTPOJIIO
POOOTH OYMCHUX CITOPY/I.

[TpoOu po3aUISItOTE HA 0OHOPA308i, cepeOHi Ta KOHMPOJIbHI.

Oonopazosea npoba BIAOUPAETHCS 3a OJWH TMPUUOM Yepe3 BHU3HAUCHI
1HTepBaIM Yacy. XapaKTepHu3ye CKJIaja Ta AKICTh OCaay B MICTi BiOOpy mpoburta Ha
MpOTSI31 Yacy.

Cepeonsa npoba — 1ie BIJHOCHO HEBEJIMKA KIIBKICTh OCaay, SKa 3a CBOIMH
(h13UKO-MEXaHIYHUMH BJIACTUBOCTSAMH, XIMIYHOMY CKJIaJly BIAMOBia€ 3arajbHiil Maci
ocany. CepenHio npoOy MOXHA OTPUMATH 3MIIIYBAHHSM JEKUIBKOX OJHOPa30BUX
po0, 110 B3STI B OJTHOMY MICIIl 200 Ha PI3HUX PIBHSAX 1 B pi3HUH Yac.

Koumponvna npo6a — dactuHa oJHOPa30BOi ad0 cepelHbOi MpoOH, IO €
pe3epBHOI0. BUKOPHUCTOBYIOTH 17151 TOBTOPHUX JOCHIIIB, aHAI31B, TOPIBHSHHS.

Po3pi3HSI0TE cyuinbhuil, Hedockonanuil, 8i00ipKoeuii METOIu BiIOOPY TIPOO

[Ipu cyuinonomy MeTo1 JOCHIIKYIOTh BECh 00’ €M ocany.

Heoockonanuni Meron BimOopy mnependadae MepioAWMYHUNM BimOip ocamxy
HE3aJeKHO B Oynb-sikoi cxemu. PesynapTaTh AOCHIIIB TaKOTo BiI0OpY HE

H1JJITal0Th MaTEMaTUYHIN 00poOIIi.



[Ipu 6i0dipkosomy MeTOII BUKOHYETHCS BiAOIp YacTUHU 00’ €My Ocany, KU
MPOBOAMTHECS 32 BH3HAUCHOI CXEMOKO: OJHOCTYIICHEBOIO, JIBOCTYIICHEBOIO
BUOOPKOIO 1 T.]I.

OpHocTyneHneBa BuUOOpKa mepembadae BimOip mpoO i3 Bchoro 00’emy. Jlis
JIBOXCTYTICHEBOI BHOOPKH BECh 00’€M PO3AUIAETHCS Ha TPynu 3a OyIb-IKOO
O3HaKOIO.

Tabmums 2 — Micus Bigoopy mpo0

Ocan Micue Bigdoopy IIpo6oBinOipHUKHN

Ocan nepBUHHUX 301pHUI KOJOJA3b [IpoOoBiIOIpHUK

BIJICTIMHUKIB

AKTHBHHUH My [TpuiitmansHU# pe3epByap -1 -
MYJIOBO1 HACOCHOT CTaHIII{

Cyminn 30pokeHoro ocany | 30ipHHI KOJIOASI3b 30p0KEeHOT -1 -

Ta aKTUBHOT'O MYITy CyMiIli

VYurinsHenuit HaaMmipauii | Bepx ¢uoTariitnoro Kpyxka, uepmax

MYl YIIITBHIOBAaYA

Ocan abo 30posxeHa Posmozinpua kamepa mogadi Ha -1 -

CYMIIII MICJI KOAryJisiiii BaKyyM-(UIbTpH

3HeBoKeHU ocan (kek) | besmocepeanbo Ha GapabaHi [IpoOoBiIOIpHUK
BaKyyM-(UIbTPY B 30H1 BIJTYBKH

Bucyriennii ocan besnocepeHbo 13 CyIapku -1 -

Bonoza — ne Oyap-ska piivHa, 10 BUAAISETHCA M1 Yac 00poOku. KibKICTh

BOJIOTHM Yy BIJICOTKAX HAa3UBAIOTh 60Jl0cicmio Ocany. BuU3HadaeThCcsi BUCYIICHHSIM

BH3HAueHOI yacTHHH ocafy npu t=105°C. 3aransna Maca Bonororo ocaxy Meon.oc:
MGOJZ.OC = 601 + MC.O. 1

ac Mgo]l — Maca BOJIOTH, KT,

M., -wmaca abcomorho CyXOl pEYOBUHU OCaAdy, KT.

Bonoricte MOXXHa BH3HAYUTH SK BiJ] 3arajibHOi Macu BOJIOTOTO OCany, IO
npuiiMaetsecsi 3a 100% (BiIHOCHA BOJIOTICTH), TaK 1 BiJi Macu aOCOJIOTHO CYXOi

PEYOBHHHU Ocafy, 1o mpuiiMaetbes 3a 100% (abcosroTHA BOJIOTICTD).

Binnocua Bonoricts Weioy,

WeiOH. = (MGOJZ /Meoﬂ.oc)XIOO = M6OJZ /(MGOJZ. +Mc.o.);




A6comorra Bonoricts W sc

Wa6c. - [M60JZ /MC.O]X]-OO

[Tpumnyctumo, mo B 1 xr ocany BmimyeTses 0,1 kr cyxoi peuoBunu ta 0,9 kr

BOJIOTH. BoJOTiCTh Ocamy 0 3araabHOI MacH BU3HAYAETHCS 32 POPMYIIOLO:
Weion. = [Mon / Mgono ] X100 = (0,9/1,0)x100 = 90%

BosoricTe ocany Ha 3aranpHOMYy Macy Moxe 3MiHioBatucsa Big 0 mo 100%.
CTOBIZCOTKOBY BOJIOTY Ma€ BOJIa, B SIKii B1ICYTHI aOCOJIIOTHO CyXi PEUOBHHHU.

BingnocHa BOJIOrICTE: m,—m, x100

—m,—m
Wei()H. =" 3

ne M1 — Maca gamky 3 BOJIOTUM OCaI0M, T,
M2 - Maca gamku 3 BUCYIIICHUM 0CAJIOM, T,
M3 - Maca MOPOKHBOI YAIIIKH, T.

3. 30JBHICTh XapaKTepHU3ye BMICT B 0Cajl MIHEpaJIbHUX AoMmimok. /s ii
BU3HAYCHHS OepyTh ST. ocaay, MepekinaayoTh B ¢aphopoBuil TUTEIb, MOMEPEIHBO
MPOKAJICHUM Ta 3BaXKEHUI, MPU 1IbOMY OCaJ HE MOBUHEH 3aiiMaTH Ouiblie, HiX 2/3
Bii 00’emy Turens. BiakpuTuii Tureiab 3 0cCagoM IMOCTYNOBO HAarpiBaloTh Yy
MydenpHIN 1medi, OpraHiuHi peYOBHHU BUNAIOIOTHCA. [l0TiM ocan mpoKamoTh Ha

npots3i 2 roa. npu t=800°C, 0X0J01KyIOTh B €EKCUKATOPI.

30bHicmb BU3HAYAETHCS 3a (bopmnmﬁ;is 100
—X

3 = Mg—Ms

ne M4 — maca Turens 3 NpoKajJeHUM 0CaJIoM, T,
M5 - Maca MOPOXKHBOT'O TUTENS, T,

Mg - Maca Turens 3 BUCYIICHUM OCAIOM, T.
TI'ycmuna ocaodigé xapakTepusye Macy OJMHUII 00’ €MY:

p=m/V,

ne M — maca ocany, r,



V - 06’em ocany, cm®.

['ycTrHA CUPOTO Ta TEPMIYHO BUCYIIICHOTO OCaJy BU3HAYAIOTHCS 32 METOIOM
MipHO20 yuninopa. L{uniHaap BUCYIIYETHCS 1 3BAKYETHCS, TTOTIM y HROTO 3aJTMBAIOThH
ocan 1o no3Hauku 100 cm3. T'yctuHa ocany DOpiBHIOE:

P = (mz—ml)/V,

ne M1 — maca MopoXHKOTO IUWITHIPY, T,

My — maca muiHApa 3 0caaoM, T,

V - 06’em ocajly B LAIIHAPI, cM°,

['ycTuHy 3HEBOJHEHOTO OCaay BHU3HAYAIOTH 32 METOIOM Pidcyu02o Kinbus,
o Mae ¢GopMmy HPaBWIBHOTO HUJIHIPA 13 3arOCTPEHUM HIDKHIM KpaeM. 3BaKeHE
KUIbIIE BIABIIOETHCS Y 3HEBOJAHEHUH 0CaJl 1 TOTIM 3BAXKYETHCS 3 OCAIOM.
['yctuna ocany:
P = (mz—ml—mg)/V,
ne M1 — Maca pixKy4doro Kijibl, T,
M2 — Maca KUIBIS 3 0CagoM, T,
M3 — Maca NOKPUBHOTO CKJIA, T,
V - 06’em ocany, cm®.
4. OgHUM 13 NOKA3HUKIB 1HTEHCHBHOCTI 3HEBOIHEHHS OCAIB SIBIISICTHCS

3HAYE€HHS TUTOMOTO OTIOPY.

[Tutomuii omip I' MmoxxHa BI/I3Haqy5rI/I ﬁl hopmyIoro:
XIX
r= UXC x b,

ne P — 3nauenns Baxyymy ITa,
F — moma dinerpyrouoi mosepxwi, M?,
1] - B’A3KiCTh (inbTpaty, HXC/M?,
C — konuenrparis ocaxy, kr/m?,

b — napamerp, o BusHagaeTses 3a hoPhrymnoro:

b=V

ne 1 - tpuBanicTs dinsrpanii, c,



V - 06’em dinsrpary, M.
ITapamerp D moxHa Bu3Ha4nTH rpadiuHo, SIK TAHTEHC KyTa HAXITY HPSIMOI B

xoedimientax X=V; y:t/ V(puc.1).

1 — cupwii ocaz; 2 — ocaj, CKoaryapboBaHui xopHuM 3aiizoMm, FeCls;
3 — ocag, ckoaryinpoBaHuit FeSOq4

Pucynox 1 — BusnaueHHs TUTOMOTO OMOPY OCAa/IiB

[TutoMuil omip BU3HAYAETHCA MPHU MOCTIMHUX 3HAYCHHSIX F, n, P. SIkmo
MIPUMHSATH:
Q2PF)In=K,mo
r=K(/C)
[TapameTrpu b, C susnauarorscs B 1a00paTOpHUX YMOBax (puc. 2).

Vo - nouarkoswuii 06’eM diabTpary.
y



Z N 1 1 1 1 1 1 1 1
1 — Boponka broxnepa, 2 — kpaH, 3 — HIJIIHJP MIpHHI; 4 — BaKyyM
BHUMIPIOBAY; S5 — €MKICTh (PiIbTpary; 6 — BaKyyMHUH IILJIAHT;

7 — pecuBep; 8 — BakyyM-Hacoc; 9 — eJIeKTpOIBUTYH

Pucynok 2 — JlabopatopHuii CTeHA 151 BU3BHAYEHHS IUTOMOTO OMOPY OCaaiB

Cnouatky Bu3Ha4aroTh ryctuny 200cm® ocaly 3a BHIIEONMCAHUM METOIOM.
[ToTiMm Bu3HaualTH BOJOTICTH ocamny. Ocaj BWIMBAETHCS Yy BOPOHKY 1, kpaH 2
3aKpUBAETHCA. BMuKaloTh BakyymM-Hacoc 8, BIIKpHUBAIOTh KpaH 2 MIiCHs
BCTAHOBJICHHS 33JIaHOTO BaKyyMy (CIIOYATKy BaKyyM IaJla€, MOTiM HOTo TOBOISATH A0
3amaHoro 3HadeHHa S00MMm.pT.cT.). Ilicns BCTaHOBIEHHS 3aJaHOTO PEKUMY

BMHKAIOTh CEKYHJIOBUMIPIOBAY Ta 3alHMCYIOTh PAaxXyHOK I[OYaTKOBOTO 00’eMy
dinerpary Vo B mmninmpi 3. TIoTiM IOCHIIKEHHS TPOBOASTHCS NPH MOCTiHHOMY
BakyyMi. CriouaTky 3HaueHHs 00’emy ¢imbrpary V 3ammcyroTs yepes koxui 10-15c,

noTimM uepe3 1-2xB. Jlocmin tpuBae 15-20xB. Komu ¢insTpatr nepectae HaaXOIUTH,

a00 3’ ABJISIIOTHCS TPIIIMHYU Ha MOBEPXHI 0Cay, BAKYYM-HACOC BUMHUKAIOTh.



Tabnuis 3 — PesynbTaTu JOCTIKEHB )1l BU3HAYCHHS ITapaMeTpa b

t, c V1, cM? V=V1-Vo TIV
0 14 - -
30 35 21 1.43
60 42 28 2.14
90 50 36 2.50
120 56 42 2.86
150 61 a7 3.20
180 66 52 3.51
210 71 57 3.70
240 75 61 3.92
300 82 68 441

neVi — 06’em dimsrpary; Vo - mouaTkoBuit 06’°eM QinbTpary.

3a gqanuMu Tabnui 3 moOyaoBaHo rpadik (puc. 2).

5. B mporeci TepMidHOI CYIIKM OTPUMYIOTh BUCYIICHHUX TPaHYJIOMOIIOHUMN
ocaj pi3HUX (Qpakuii. ['paHynromMeTpuyHHi CKIag ocaly MOXKHAa BU3HAYUTH 3a
CUTOBUM METOJOM. P0O3M0ALI YaCTUH Ocay 3a KPYMHICTIO BUKOHYIOTh B PE3yJIbTaTl
pocCitoBaHHS 4Yepe3 Hadip cUT 3 oTBopamu piHoro miametpa — 10; 5; 2; 1; 0,5; 0,25;
0,1mm. Cuta HaOUpParOTHCS MOCIIJOBHO TAKUM YMHOM, I00 BHU3Y ONMHUIIOCS CUTO 3
OTBOpaMM HANMEHILOTO Ji1aMeTpy, 3BepXy — 3 HaWOUIbII KpynHUMH oTBopamu. Ha
BEPXHE HACUIIAEThCS HaBICKAa TEPMIYHO BHCYIIEHOTO oOcaay Macoo 1 K,
3aKPUBAETHCS KPUIIKOIO Ta CTpylIyeTbea Ha npoTasi 10 xB. Ilicns mporo mo udepsi
CUTa 3HIMAIOTHCS Ta 3BAKYETHCA 0CaJl (3AJIUIIOK) Ha KOKHOMY 3 HUX.

Bwmict koxxHOI (pakiiii BU3BHaAYarOTh 32 (OPMYJIIOO:

A = (mg/m,) 100,

ne Mg — maca ¢paxuii, kr; My - Maca HaABaXKKH, KT.

[lpwnan nns BU3HAYEHHS MEXAHIYHOI MIIHOCTI TpaHyJd CKIAIaeThCa 3
MIKpOTIpECY JjIsl pO37aBeHHs rpaHy Ta nudepOoIaTHUX Tepe3iB.

BinOupatote 25 rpanyi, BUKJIAQIalOTh iX [0 TOJIIPOBAHOI MIiACTaBKH. 3a
JIOTIOMOTOI0 MIKpPOTBHHTa OITyCKAalOTh TOPIICHb Ipeca Ta BHU3HAYAIOTh TUCK Ha
rpanyiu. ['BUHT OIYyCKAae€TbCs TO MOMEHTY PYWHYBaHHS TIpaHyl, IO (iKCyeTbCs
pI3KUM  BIigXWICHHsIM cTpiaku. CepeaHio MINHICTh TpaHyJd BHU3HA4YalOTh 3a
dhopmyiioro:

Pp=(P1+Py+..+Py) 25,

ne P1 + P> +...+ Pn— minmicts okpemux rpanyn, r;
25 - anco rpanyu.




.1 IIlo Ttake abconroTHa BosoricTh? 2. YoMy Oyzae mopiBHIOBATH aOCOMIOTHA
BOJIOTICTH 1 KT 0cajy, sIKIIIO HOTo BIIHOCHA BOJIOTICTh ckiamae 88 %? 3. Sk

3MIHIOETHCS MUTOMMM OITIP MICISl YIIIJILHEHHS ocaay?

Tema 2. MeToau 06poOKu oca/iiB

Jlekuisa 3. YuyibHeHHS 0CaIiB

1. OnTumanbHU# CTYIiHB YUTITBHEHHS OCa/iB.
2. IntreHcudikaiis yijIbHEHHS aKTUBHOTO MYJTY.

3. dnoTaniifHi yiJibHIOBaYI.

1.I'paBirariifine yuiJbHEHHSI-HAUOUIBII PO3MOBCIOKCHUN METO/T 3MEHILICHHS
00'eMy aKTHUBHOTO MyJy. YUIUIBHEHHS 3MEHIIye O00'€M CIOpYyJd Ta BUTPATH
€JIEKTPOCHEPTii, 0 HEOOXIJHI JJI MOCHiIyl04oi Woro oOpoOku. 3a OCTaHHI POKH
3’SBWJINCh HOBI MOJIEPHI30BaHI KOHCTPYKIIT MYJIOYIIUIbHIOBAYiB. JIJisi CKOpOYECHHS
00'eMy CHIOpyJ Ta TPUBAJIOCTI YIIITLHEHHS 3aCTOCOBYIOTh MOJYJII 3 TOHKOIIAPOBUM
oca/keHHsAM. KpiM TOro, 3ampOIroHOBaHI METOAM 3 MOBUIBHUM IEPEMILITYBAaHHSM,
MpOrpiBOM, JOJIaBAHHSIM XIMIYHUX PEareHTiB, PO30aBJICHHSIM aKTUBHOTO MYy
OUYMIIICHOIO CTIYHOIO BOJIOIO, @ TAKOK METOJ[ CYMICHOTO YIIIJILHEHHSI MYJIy 3 0CaJIOM
MEPBUHHUX BIJCTIHUKIB.

[licns yuiyiapbHEHHS aKTUBHOTO MYyJy 3pOCTa€ HOro MHUTOMHUN OImip, IO
OB’ S3aHO 13 3POCTAHHSAM KUIBKOCTI 3B’S3aHO1 BOJM IPH IIJABUIICHHI KOHIIEHTpAIlil
akTuBHOro Myjy. Lls oOcTaBMHAa HEraTMBHO BIUIMBA€E Ha TMporecu QuibTpamii i
3HEBOJIHCHHSI OCafiB. AJie 30p0KeHHS Ta 3HEBOJHEHHS HEYIIIJILHEHOTO aKTUBHOTO
MyJy SIBISIETbCS HEpAILlOHATBHUM, TOMY IO BiH Ma€ 3HAYHMA 00'€M Ta HU3BKY
KOHIICHTPAITIIO.

JIist BU3HAYEHHS ONTUMAJbHOI KOHIIEHTpAIli AaKTUBHOTO MYy Oyiu
MPOBEJEHI JOCHIIA 3 MYJOM, YIIUIbBHEHUM Y BEPTUKAJbHUX Ta paJiajibHUX
MyJIOyIIUIbHIOBaYaX. Pi3ke 3pocTaHHs MUTOMOTO OMOPY CIOCTEPIragoch:

- MpU KOHIIEHTpPALISX aKTUBHOrO Myny Ouibiie 20-24 1/m uepes 15-17

TOJIMH TSI MYJIOYIIUTHPHIOBAYiB BEPTHKAIBHOTO THITY;
- Npu KOHIEHTpamii aktuBHOro myny 30-35 r/m uepe3 10-12 roaus s

MYJIOYUIUTbHIOBAYIB PaiaibHOTO THITY.



[Tpu 3pocTaHH] TPUBAJIOCTI YUIIIbHEHHS aKTUBHUIN MYJI 3aTHUBAE, IO CIIPHSIE
11e OUTBIITOMY TiIBUIIEHHIO HOTO MTUTOMOTO OTIOPY.

Haitbinpm  cnpusiTiuBl  yMOBH 171l YUIUIBHEHHS aKTHMBHOTO — MYITY
CIIOCTEpITAINCh B  MYJIOYIIUTHPHIOBaYaX pamiaibHOTO THIY, SKI 00JIaJHaHHI
OpUCTpOSIMH st mepemimnyBaHHs. Lleit dakTop mosicHIOETbCA THM, IO i 4Yac
nepeMillyBaHHS ~ 3MEHIIYIOTBCA ~ B’SI3KICTH ~ aKTHBHOTO ~ MyJly Ta  Horo
CJIEKTPOKIHETUYHHUIM TOTEHIlIa], M0 CHpPUS€ KpaluoMmy IJIaCTIBOYTBOPEHHIO Ta
OCAJIPKEHHIO MYJTy.

JUis  OTpUMaHHS ONTUMAlbHOI KOHIEHTpAlil AaKkTUBHOTO MyJy, LIO
3a0e3neuye HaAMOUIbIY NPOAYKTHUBHICTh BaKyyM-(puIbTpiB, Tpeba B KOXKHOMY
KOHKPETHOMY BHIIaJKy BHMKOHYBaTH JOCHIDKEHHS AJI1 BU3HAUEHHSI  3aJIEKHOCTI
MUTOMOTO OTIOPY aKTUBHOTO MYJY BiJl HOTO KOHIIEHTpAIIii.

2. 3acTocyBaHHsS €(EKTMBHHX METOJIB YIIUIbHEHHS AaKTUBHOIO MYILY
J03BOJISIE CIIPOCTUTH BCIO TEXHOJIOTIUHY CXeMy HOro oOpoOKH, 3MEHIIUTH KaliTaJIbHI
Ta €KCIUTyaTalliiiHl BUTPAaTH, BIIMOBUTHUCH BIJ TaKUX METOMIB OOpOOKM OCajiB, SIK
KOHJIMIIIIOBAaHHSA Ta MEXaHIYHE 3HEBOJHEHHS, TOOTO JO3BOJISIE OOMEKHTHCH
VIIUIBHEHHSIM 1 TEPMIYHOIO CYIIKOIO.

@nomayia — 11e MPOIEC MOJCKYJISPHOTO MPUIUNAHHS YACTOUYOK MaTepialy,
o (IOTYEThCS, O TOBEpPXHI po3moaiay aBox ¢a3. Llel mporec 3yMOBICHHIA
HAJUIMIIIKOM BUIBHOT €Heprii moBepxHeBUX MmiapiB. YacTouka ocamy 3 MyxXupiem
MOBITPS Ma€ MEHIIY T[IOBEPXHEBY €HEPrilo, HIK Yy BIJOKPEMIICHOMY CTaHi.
3MEHILIEHHS TOBEPXHEBOT €HEPrii XapaKkTepu3ye MaKCUMaJIbHY POOOTY, IKY BUKOHYE
CUCTEMA, BUTUCKYIOUHU PIAMHY MOBITPSIM 3 MMOBEPXHI TBEPIOTO Tija.

[TpununaHHs OKpPEeMHX YacTOYOK OCaiy M0 TMOBITPSHUX IMyXHPIIIB MOXIIHBE,
SIKIIO 11 YaCTOYKH IMOTaHO 3MOUYIOThCS BOAOK. ['iapodoOHi Tina (ToOTO Ti, IO HE
TiApaTyloThCAd Y BOJII) MarOTh HaWMEHIIYy 3JaTHICTh O 3MOYEHHS 1 TOMY JIETKO
¢dnoryrotbes. g orpuManHs ¢iioTaniifHoro eekTy y BoJli HEOoOXiJHa MONepeaHs
rigpodo0bizamis TiApodIIbHUX YacTouoK. /[l 1boro BBOASTH  CHELIANbHI
dbaoTopeareHT, 3aCTOCOBYIOTH METOJM COPOIii MOJIEKYJl PO3YMHEHUX Ta3iB Ha
MOBEPXHI YaCTOYOK OCaay, METOAM TEIUIOBOI 0OpOOKHU, IO CHPHUSIOTH PYHHYBaHHIO

riipaTHOi 000JIOHKU TBEPAUX YACTOUOK.



XapakTepus3yloud aKTHUBHMM MyJd 3 TOYKH 30py Horo ¢iaotamiiHux
BJIACTUBOCTEH, HEOOX1THO PO3TIISTHYTH HOTO SK KOJIOITHY CUCTeMY. AKTUBHHUN MYy
Ma€ TPUPOAHY JUCHEPCHICTh, HHU3BKY arperaTUBHY  CTIWKICTb, CJaOKy
rigpodinbHicTh. HasiBHICTE B HHOMY OUIKOBHX Ta >KHUPOBHX PEUYOBHH, a TAKOXK HOTO
TerioBa oOpoOKa cropusioTh Tiapodobizalii MyJTOBHX YacTOYOK, IO OOMEKYe
J0JJaTKOBE 3aCTOCYBaHHS (PJIIOTOPEAreHTiB.

[lonepenHe HarpiBaHHST AKTUBHOTO MYJy JIO3BOJIIE HE TIIBKA 3MIHUTHU
CTPYKTYPHI BJIACTUBOCTI HOTO YacTOYOK, ajie ¥ 30UIBIIUTH KUIBKICTH MOBITPS, IO
BUJIATISIETHCS 3 poO0U0i piuHu. KpiM Toro, mij yac HarpiBy 3MEHIIYEThCS B SI3KICTh

MYJIOBOI PIJMHH, B PE3YJIbTATI YOTO MIJBUIYETHCS €(DEKTUBHICTh PO3NOALTY (a3 mpu

dotauiiinomy yutinbHenni. Bonorictsi mynmy W 3anexunts Bix Temmeparypu itoro
narpipy 1 :
W=975-55103%t(1+2,210°t)

3. @Daomauiuni mynoywiinenroeaui adbo gaomamopu —1e pe3epByapu
Kpymioi y miadi gopmu, miamerpom a0 12 M, rmubuHoo 2-3 M. Y BEpXHiM 4acTHHI
pe3epByapa BIAIITOBYETHCS KOHIICHTPUYHA IMEPErOpojiKa, sSKa HE JiCTae JHA Ta
IUMTH Woro Ha ¢ioTamiiHy (pobouy) Ta BIACTIHHY 30HH. 3aMICTh TEPETOPOIKU
MOXHa BCTAaHOBHTH ITWIHAPWYHY a00 TPpSIMOKYTHY Kamepy. HammumikoBuid
aKTUBHUI MYJ MOAAETHCS 3BEPXY, poOoya piauHa - 3Hu3y. TpuBanicte nepeOyBaHHS
cyminn y podouiit kamepi 40-60 xB. Hacuuenuii myxupusgMu MoOBITPSL aKTUBHUA MYJI
CIUTMBAE Ta BUAANAEThCA. HrkHs gacTuHa ¢uroTaTopa Moke OyTH BUKOpPUCTaHA IS
OCaPKCHHS KPYITHUX YaCTOYOK, SIK1 BUIAJISIOTHCS 1T €0 T1IPOCTATUYHOTO THUCKY.

Jia inTeHcudikanii mpolecy Ta miABUIIEHHS KOHIIEHTpAIll aKTUBHOTO MYJTy
(broTairito TPOBOJATH 13 TOJaBAHHSM IOTIEICKTPOIITIB.

CxeMa TepMorpaBiTaIiiHOTO MyJIOYIIUIFHIOBAYA MOKa3aHa Ha PHC. 5.

HaiiGinpmmii edext nae 3acTocyBaHHS HamipHOI (ioTarii 3 BUKOPUCTAHHIM
pobovoi pimuHu. PiguHa HAacUYyeEThCS TOBITPSM Ta TOMAETHCS TiJ THUCKOM
0,3-0,8MIla na npoTs3i 2-3xB.

Bona, sika BUKOPHCTOBYETHCS JJISI PUTOTYBAHHS pOO0YOT PiIMHU, HATXOIUTh
o TpyOONMpPOBOAY Ta HACOCOM  IEpeKauyyeThCsl Y HAMmipHUM 6ak . 3a 10MOMOTOI0

exxexkropa 16 Boma HacuuyeTbcs TNOBITpsAM. B HamipHoMy Oalll BCTaHOBIIOETHCSA



HAMpHUNA PO3MOALTBYMNA TPyOONpPOBIA 3 OTBOpaMHM, uyepe3 fKI piAMHA BHUTIKAE 3
BEJIMKOIO INBHJKICTIO y BHUIJISAI TOHKHX CTPYMHUHOK, IO 30UIBIIYE CTYIIHb
JUCTIEPTYBaHHS MOBITPSIHOBOISHOTO TOTOKY.

Po6oua piguna mo TpyOonpoBoay 12 HagxoauTh y Kamepy 3MillyBaHHS 3, e
3MINIYETHCS 3 MTITPITUM aKTUBHUM MYJIOM, IO HAIXOIUTH 1O TpyOompoBoay 1. Tyt
MOBITPA BUJANSETbCA y BUIISIAL MikponmyxupiiB. [lyxupmi mnpuiumnamots 10
IUIACTIBLIB AKTUBHOTO MYJIy 3 YTBOPEHHSIM KOMILIEKCY ‘‘4aCTOYKa MYJy - MOBITPS .
VYV ¢noratopi 1 (QIOTOKOMIUIEKCH CIUIMBAalOTh HA IIOBEPXHIO 3 YTBOPEHHAM
KOHIEHTPOBAHOTO MOBEPXHEBOr0 MLIAPy YIIUIBHEHOTO MYyIy, SKUH 3a JIOIOMOTOIO
ckpeOka 4 monaerbcs y KoH(py3op 6 s BiaBeaeHHs Mmyniy. [Ilnexk 10 momimmnye
BUJAJICHHS MYJTy 110 TpyOomnpoBoay 9.

[ligMyi0Ba piguHa 3JIMBAETHCS B MPUUMAIbHUM JIOTOK 7 Ta BUAAISETHCA IO

TpyOompoBoay 8.

1 — tpy6omnpoBia nmoaayi miAIrpiTOro akTUBHOTO MYJy; 2 — pO3NOALILYUN TPYOOIPOBiT
HiAIrpiTOro aKTUBHOTO MYJy; 3 — IMIIHAPUYHUMA Kopiyc ¢iaoTaTopa; 4 — ckpeOKoBUI
MeXaHi3M; 5 — HIIIHAPOKOHIYHA BCTaBKa-IePeropoaKa; 6 — KoHPy3oM; 7 — JIOTOK BIABOIY
MiAMYJ0BOi BOAM; 8 — TpyOOIIOBi] BiABOTY MiAMYJIOBOI BOJH; 9 — IIEHTpalibHa TpyOa
BIJIBOAY YILIUIbHEHOTO Myny; 10 — mHek 3cepeaunu Tpyou; 11 — posnoainbuunii TpyOonpoBig
po6oyoi pinunu; 12 — TpyOonposia nogadi podouoi piagunau; 13 — HanmopHUit 6ak pobouoi
piauay; 14 — po3noauteunii Tpyoorposig; 15 — penupkynasuiiHuil Hacoc; 16 — exexTop;

17 — BcMmokTyBanbHMIA TpyOompoBi; 18 — TpyOonpoBin mogaui TexHiuHoi Boau; 19 — Hacoc.

Pucynok 5 — Cxema TepMorpaBiTaiiifHoro yuiijibHOBaya
1. 1o moxpaiiye mpolec YUIiibHEHHS aKTUBHOTO Myy? 2. SIki Tija Ha3UBaIOTh

rigpopoOHruMu?



Jleknis 4. Ctabinmizamiiina o6poOka ocasiB

1. Metonu crabimizaii.
2. 30poxeHHS 0cajliB B aHAepOOHUX YMOBaX.

3. 30poxeHHs 0cajliB B aepOOHUX YMOBAX.

1. Cralurmizanmisi — momnepeIKeHHs 3arHUBaHHS OcCajy, 10 Oa3yeThCsd Ha
3MiHEHHI (P13UKO-XIMIYHMX XapaKTEPUCTUK OCAJIB Ta CYyNMPOBOKYETHCS 3HUIIECHHAM
MIKpPOOpPTaHi3MiB KUCIOTHOro OpojiHHA. Crabimizallis A0CiraeTbcsl MiHEpalli3alli€ro
OpraHiyHoi pe4yoBHHHM (aHaepoOHE OpojiHHSA, aepoOHa craluTizallis, TerIoBa
00poOka, OloTepMiuHMI po3Maj); 3MIHEHHSM aKTHUBHOI peakili cepeaoBuIla
(momaBaHHSAM BamHa, JIYT); HarpiBaHHAM IIpU IacTepu3allii, TEIJIOBIA 0O0poOIL;
3HEBOJHEHHSM ocaliB (Ipyd BUAAJICHHI BOJOTM (UIBTPYBaHHSIM); BBEJCHHIM
XIMIYHUX PEYOBHH 1 CIIOJYK, 1110 TOJIaBIIAIOTh PO3BUTOK MIKPOOPIraHi3MiB.

Crabimizariiss Moxxe OyTH MOBHOIO 1 HETMIOBHOIO. Y BHIAIKY cTabimizamii 6e3
MIHEpai3alii OpraHIYyHUX PEYOBHH IMPOLIEC MOXKE OYyTH 3BOPOTHIM MPU NOBTOPHOMY
3BOJIOKEHH1 Ta CTBOPEHHI YMOB JUISl )KUTTEIISIIBHOCTI KUCIIOTHUX MIKPOOPTaHI3MIB.
Y BuMaAKy HEMOBHOTO PO3KIAJaHHS OPraHIYHMX DPEUYOBHMH MOXIIMBE 3arHWBaHHS
ocaay, L0 CYIPOBOJKYETbCS HENPUEMHHMX 3allaxOM, YTBOPEHHSIM KOJIOITHHUX
YaCTHH, Ta MOTIPIICHHSM BOJIOTOBI a4l OCa/iB.

Crabumizaliisi MOXe CympOBOXKYBAaTUCS TMOKPAIIECHHSIM BOJIOTOBIAAAI0UNX
BJIACTUBOCTEH OCaAiB; 3MEHLIEHHSM 00’eMy oOcaJy; YTBOPEHHSM MOOIYHUX
MPOAYKTIB (METaHy); YaCTKOBUM a00 MOBHUM 3HE3apakeHHSIM (IIpy 00poOIIl BalTHOM,
XIMIYHUMH pEYOBHHAMU, OPOJIIHHI, TEpMIUHIN 00pOoOITi).

Edexr crabimizamii ocamiB 3 MOMEpPEHKEHHSIM PO3MOBCIOKCHHS 3amaxy
nocsiraeTbess  00poOkoro BamHoMm Tipu pH=10,2-11. OOpoOka ocadiB NUIIXOM
KOAryJysimii 3 BamHOM, Ta TOCTIAYIOYMM 3HEBOAHEHHSM NPUBOIAUTH A0 aKTHBHOI
peakmii cepemoBuma pH>11 Ta 3HWKEHHIO KUIBKOCTI CaHITAPHO-TIOKA3YIOUUX
MIKpOOPTraHi3MiB (1032 BalHa 3a akTUBHOIO yacTUHOO CaO MoBHHHA MEPEBUIILYBATU
10% Bix Macu cyXxoi pe4OBHHH OCay).

2. AnaepoOHe 30p0okKeHHS 3A1MCHIOIOTh B IPUPOJIHUX Ta IMITYYHUX yMOBax (y
Me30-, TepMOdiTbHOMY peknmax). 30pOKEHHs OCaaiB B aHACPOOHUX YMOBaX
CYNpPOBOJKYEThCA BHAATICHHAM KiHIeBux npoayktiB CHa, CO,, H2O. Ha mporuec

aHaepoOHOro 30pO’KEHHS] HEraTUBHO BIUIMBAIOThH TaKl (DAKTOpH, K MEPEBAHTAKEHHS,



0 YHOBUIHHIOE TIPOIEC; TOPYIICHHS TEMIEPATypHOTO pPEeXUMY; HAsIBHICTD
TOKCUYHHX 1 arpeCUBHUX PEUOBHH.

[Tpu poskiagaHHi OcajiB ra3d B OCHOBHOMY YTBOPIOIOTHCS i3 BYTJICBOIIB,
KUpIB Ta OUIKIB, fKI ckiagaroth npubmuzno 80-85% Bixg 3arambHOI KUIBKOCTI
opraHiyHoi pedoBWMHW B ocaiai. Haif0inmpIna KiTBKICTh Ta3y YTBOPIOETHCS T dYac
posmaay  kupiB. B akTMBHOMY  MyJi  OUIbIIE  a30TOBMINIYIOUMX — Ta
dhochopoBMiNTyIOUMX PEYOBHUH, aJie MEHIIIE BYTJIEBOJIIB Ta KUPOBUX PEUOBHH, HIK B
ocajal 3 MEepPBUHHHUX BIACTIMHMKIB. ToMy BHUXIJ Ta3y mij Yac crabimsamii ocamy
NEPBUHHMUX BIJCTIMHUKIB OLIBIINHN, HIXK IPU cTab113a11ii aKTHBHOTO MYITY.

Crabliaizainis ocaaiB B MeTAHTEHKAX

Po3kiaianHs opraniyHUX peYOBUH BiJIOYBA€ThCs y JB1 (pas3u:

1) rTigpomi3 CKJIaJHUX OpPraHiYHUX PEYOBHH, 3 YTBOPCHHSM JKUPHUX KHUCIIOT,
abJACT1/IIB, CIIUPTIB;

2) TepeBTiIICHHsS YTBOpeHHX peyoBuH y MeraH CHa, Byriekucioty COo,
OikapOOHAaTHI Ta KapOOHATHI COJII.

JI71st mpoBeJIeHHS HOPMAaJILHOTO MpOIeCy cTabuIi3allii MyJioBa BoJia IOBUHHA
MaTd HACTymHi xapaktepuctuku: pH>7, nyxkHicte JI=65-90mr-exB/n, BMicT
amoHiitHoro a3zoty 400-820mr/i1, KUpHUX KUCIOT — 4-10 Mr-eks/m.

O6uzsa pexumu Oponinaa — mesodinsauii (33°C) i Tepmodinbuuii (53°C)
Ha0yJMM IIMPOKOTrO PO3MNOBCIOKEHHS. OCTaHHIM Mae mepeBard B CaHITAPHOMY
BIIHOILICHHI, TOMY IO 3a0e3Meuye AeruUIbMIiHTH3aIli0 ocaay.Aje TepMOdUIbHUI
pexXuM 30pOKEeHHSI MOTpedye OUIBIIOI KUIBKOCTI TeIa, ocaaud, 30pOKEeHI B
TepMO(DUIPHUX yMOBax, TIpIIE BiAJalOTh BOAY 1 BHUMAararTh OLIbII TIUOOKOT
IITOTOBKH JI0 MEXaHIYHOT'O 3HEBOJHEHHS, HIXK 30POKEHI B ME30(1IJIbHOMY PEKUMI.

Po3po0sieHi THUMOBI MPOEKTH METAHTEHKIB Yy METaJIeBOMY BHUKOHAHHI
niametpoMm 11,4; 15,2; 19; 22,9 m Bucororo 9, 12 ,15 1 18 M, 06’emamu BiAMOBITHO
1100, 2500, 5000 i 9000 m3. lo kommiekcy 3 2-0X a60 4-0X METAHTEHKIB HAJIEKATh:
IHKEKTOpPHA HAacOCHA CTaHIlis, Ta3030ipHUI Ta JAMCTIETYEPCHKUM MyHKTU. ['a3 i3
MeTaHTeHKy M TuckoM 10 30000 Ila HampaBastoTh 70 ra30pO3MOAUTEYOTO MYHKTY
(I'PII), moTiM y HYHKT YHpaBIsSHHI Ta3rojbIepOoM, MOTIM Y Ta3rojpiep 1 M0
korenbHOi. ['PII mpusHaueni mns 300py Tra3a, BHAQJICHHS BOJOTH Ta 300py
KoHJeHcaTa. [Tpu aBapiiiHUX CUTYyallisIX ra3 HAAXOAUTh 10 (DaKEIbHOI YCTAHOBKH JISI

CITaJICHHS.



[Tutoma BuTpaTa rocTporo mapy sl OOIrpiBy CHOpPYIW CKJIaaae: st
Me30(inbHOro peskumy 25-40 kr/m® ocany; s repmodinbHoro - 50-70 kr/me,

BajaHC TeIa SBIS€TECS HETaTUBHMM, SKIIO BUXiJ rasy MeHmmii 3a 10 m3/m?
ocazy 11 TepMO(IIEHOrO pexknuMy, Ta MEHIIHH 3a 5 M3/M? 11 Me30(iIbHOTO.

3 ypaxyBaHHSM TEXHIKO-€KOHOMIUYHUX TIOKA3HHUKIB ME30(IIHbHUN pPEKUM
OpOJIHHS SIBJSETHCS JTOIIIBHUM JIJII CEPEAHIX Ta KPYIHHUX cTaHIik aeparii. Ocan,
30poxkeHui y Me30(IIbHUX yMOBax, y 1,5 pa3u ckopimie mifcuxae Ha MYJIOBHX
MaiiTaHYuKax, HiXK ocall, 30p0okKeHH y TepMO(IIBHUX YMOBaX, aje B [IbOMY BHUIAJIKY
HEOOX1/IH1 BEJTUKI TEPUTOPIi s BIAIITYBAHHS MYJIOBUX MalIaHYHKIB.

Henomiku nporecy cradigizaiii ocaay B METAHTEHKAX:

Cymim ra3y 3 MOBITpsSM BHOyXOHeOe3leuHa, 10 BHUMAara€ CyBOPOTO
JOTPUMAHHS TPAaBWJI TEXHIKK Oe3Meku. 3acTOCyBaHHS aHaepoOHOi cTabimizalli B
METaHTEHKaX MOoTpedye 3HAUYHMUX KaMiTAIbHUX BHUTPAT Ta SBISETHCS TEXHIYHO
CKJIQJHUM Yy MPAKTUYHOMY 3/111CHEHHI.

ABOX’SIpDYCHiI BiICTIHHMKH BUKOPUCTOBYIOTH JJIsl CTaOLM3alli HEBEJIUKOi

KinbKOCTI ocajiB. Ocaq BUAAISIETHCS MiJT €0 T1APOCTATUYHOTO TUCKY Yepe3 MYJIOBY
TpyOy. CenTruyHa Ta BiJICTONHA YAaCTUHU 30JIOKOBAHI TaKMM YHMHOM, 100 MPOIYKTH
3arHUBaHHS 13 CENITUYHOT YACTMHH HE HAJIXOJUIIU J0 30HU BijcToroBaHHA. Kopka, 1o
YTBOPIOETHCSI Ha MOBEPXHI PIOUHU, HE MPOMYCKAE XOJOAHI MOTOKH MOBITPS B
rIMOMHY cenTUYHOI YacTuHHU. [Iponec po3kiagaHHs B CENTUYHIN YaCTUHI MIPOTIKAE Yy
1B a3y, YUM BIAPIZHAETHCS B mpoliecy Opominus y centukax. llTyunuit migirpis

ocany He MpakTHKyeTbes. [Ipu 3BuuaitHoMmy TemmepatypHoro pexumi (10-15°C)

1/1

ocaJl MOBHICTIO PO3KJIAAETHCS 3a 2 MICSIII.

1 T/
gl IS, ¥l

l

1 — mojaya cTI4YHOI BOAM, 2 — OCaJ04H1 K0100M; 3 — MO3I0BKHI IIIJINHU,



4 — cennTUyHa YacTUHA; S5 — MyJIOBa Tpy0a; 6 — BUITYCK OYHUIIIEHOT BOJIH.

Pucynok 6 — JIBox’ sipyCHUM BIJCTIHHUK

OnTuMaapHUMU TTapaMeTpamMu JJI IBOX’ IPYCHHUX BiJICTIMHHUKIB BBAKAIOTHCS:
TPUBAJICTh BIJICTOIOBaHHS B JkojoOax 1,5 roxa.; rmmbuna xomob6iB 1,2...2,5 M;
mupuHa JoHHOT muuHM 0,15 M; KyT HaXWIy CTiH KOHIYHOI YaCTHHU K0J1001B 50°.

OcHOBHI ~ TapameTpd, 10 XapaKTepu3yloThb pOOOTY  JIBOX'SPYCHHUX

BIJICTIMHUKIB , IOKa3aH1 B Ta0iui 4.

Tabmus 4 — XapaktepucTuka poOOTH JBOX SPYCHUX BiICTIHHUKIB

Cepennst Temneparypa cTiunoi Boju, °C
Hoxasmimicr 6 7 |85 | 10 | 12 [ 15 | 20
TpuBaicTh IeperHUBaHHs, 110 210 180 150 120 90 60 30
0O0’eM cenTUYHOI KaMepu
(1 o). 1 110 95 80 65 50 30 15
JloGoBa no3a 3aBantaxenss, % | 0,73 | 0,84 1 1,23 1,6 2,66 | 5,33

OcBiT/II0BaY-TIeperHUBAY — KOMOIHOBaHa crHopyAa Kpyrioi ¢opmu,

BCEpEUHI KO pO3TAlllOBAaHUN OCBITJIIOBAY 3 aepalli€lo, a B KUIbIIEBOYTBOPECHOMY
MPOCTOP1 BIIOYBAETHCS MPOIIEC NEPETHUBAHHS OCaay.3aCTOCOBYETHCS HA CTaHILISAX

aepauii npoaykrusHicTio Q=100...3000 M%*/106 (puc. ).




1 — moTOK MojaYi CTIYHOT BOAM; 2 — KaMepa (hIIOKYJIAIii; 3 — OCBITIIIOBAY;
4 — xamepa OpOJIIHHS Ocaay; 5 — BIIBEICHHS OCBITJICHOI BOJIH;

6 — BiIBe/ICHHS IIJIaBalOYMX PEUOBHH; / — BIABEJICHHS OCaJly;

8 — BUITYCK HaaMYyJIOBO1 BOJIH; 9 — BUITYCK 30pPOKEHOTO 0OCay;

10 — BigBeICHHS Ta3y.

Pucynoxk 7 — Cxema OoCBITIIOBaYa-reperuuBavya

Po3ramryBaHHsT CENTUYHOI 30HM HABKOJIO OCBITJIIOBaYa Ja€ MOXJIHUBICTh
BUKOPUCTOBYBATH TEIJIO OCBITJIFOBAHOI CTIYHOI BOJU JJIS MIPOLIECY OPOIHHS.

Cnopyna npamoe TakuMm 4uHoM. CTidyHa BojAa MO JIOTKY | HAIXOauTh [0
LHEHTPaAJIbHOI TPYyOH, O KIHLA SIKOT KPIMHUTHCS BIAMPOMIHIOIOUMNA IIUT 13 3arHYTUMH
yBepX KpasMu. Pi3HuLS MK PIBHAMH PIIMHU Yy MOJAIOYOMY JIOTKY Ta OCBITIIFOBaYi
ckianae 0,4...0,6m. Iliei pi3Humi BuUcTayae IS BTATHEHHS BOJOIO TOBITPS 0
HEHTpaJIbHOI TpyOH. BoIomoBiTpsiHa CyMill Bijf IMTa HAMNPaBIAETbCS O Kamepu
bnoxynamii 2, micas 20-XBUIMHHOI KOATyJIsIlii HAJXOJUTh J0 30HU OCBITIEHHS 3.
TpuBanicte nepeOyBaHHs B 30HI ocBiTiieHHA 1,1 rox. OcBiTieHa piauHa uepes
nepudepiitHuil JTOTOK BIJBOAUTHCS Ha OIOJOTIYHY OYMCTKY, 1 pa3 Ha 100y ocaf
mepernyckaeTbess B 30Hy OponiHHs 4. IToTiM 30pokeHHit ocaj i T1ApOCTaTUYHUM
THCKOM BHJIAJSETHCS MO TpyOompoBoay 1 pa3 y 10 ni6. Ocan HaAXOAUTH 10 30HU
MEPETHUBAHHS y TMPOTHICKHOMY 10 BHUITYCKY HampaBjieHHI. 30poKeHud ocaji
MiJCYIIY€eThCS HA MYJOBUX MalgaHunkax. MynoBa Bo/la BHUITYCKA€ThCS Ha Pi3HUX
piBHsX. Taka cucremMa [A03BOJIA€ MIATPUMYBATH BOJIOTICTb, HEOOXITHY IS
HOpMaJIbHOTO OpofiHHs. JJis po3paxyHKiB MPUUMAETHCS: TIIMOMHA 30HU OCBITJICHHS
4,5M; TOBXKUHA IIEHTPAIBHOI TPYOH 2...3 M; AlaMeTp BIAMPOMIHIOIOYOrO 1UTa Ha 1 M

OUTBIINI, HIXK J1aMeTp TPYyOHu.

Tabnuug 5 — OcCHOBHI po3MipH OCBITIIOBAY1B-TIEPErHUBAYIB

Temnepartypa, °C

3

D,M | Hiow, M | Wpos, M® | TTokasuuku 10 12 15 20

5 1,45 120,4 | Tpusanicts 120 90 60 30
OpoiHHS, 100.

6 1,74 176,3 | O6 €M Kamepu 70 53 35 18
OpoaiHHs, 1/0C

7 2,03 244 | Jlobosa no3a 1,28 17 257 5
3aBaHTaXeHHSA, %o

IIpumirTka : 103a 3aBaHTaXEHHS TpUUHATA TS BoJIorocTi 95%. Jlns iHIIMX 3Ha4YeHb
TabMMuHI 1aHi Tpeda ToMHOXUTH Ha KoediieHTH [5/(100-Pyy)]




3. AepoOHa crabidi3amigs — mpoiec OKHCIECHHS OpraHiyHUX pPEYOBHH

MIKpPOOpTaHi3MaMH B MMPUCYTHOCTI KUCHIO MOBITps. [Iporiec mpoTikae B OHYy CTaAilo:

CsH/NO, + 70, - 5C0O, + 3H,0 + H™ + NOs3 a60
CsH702N + 50, - 5C0O; + 2H20 + NHz  (NHz— NO:s)

[Tporec aepoOHOT crabimizalii SBISETHCS MOAIOHUM JO MPOLECY OYHUCTKH
CTIYHOT BOJM B a€pOTEHKAX 3 aKTMBHUM MYJIOM. TpHUBaicTh aepoOHOI cTadimizalrii
aKTUBHOI'O MYJIy MOB’A3aHa 13 4acOM HOro aepailii B acpOTeHKax, TOOTO BIKOM MyJia.
Yum OiIbpIIMil BIK aKTUBHOTO MYJIy, TUM MEHIIUN mepiof cradimizamii. TpuBamicTh
cTabimi3alii cymimi MyJy 3 0caJioM EPBUHHUX BIACTIMHUKIB 3aJI€KUTh B1J] KITBKOCTI
cyOcTpary 1ist >KUBJICHHS.

EdextuBHicTh 1 TpuBajicTh crabumizamii 3ajexaTh BiJg ITOYaTKOBOI
konreHTpali 3a BCK Ta 06’emy ocaay (TpuBaslicTh cTab1Ii3a1lii J1s1 HEYIIUIBHEHOTO
aKTUBHOTO MYIy TpUHUMAEThCs 2-5 710, M CyMillll ocaxy 3 MyJoMm — 6-7 i, s
CyMilin ocaay Ta yuiiibHeHoro Mmyiy — 8-12 116 npu t=20°C); iHTeHCUBHOCTI aepailii;
TEMIIEPATYPH.

[Ipoiiec aepo6HOI cTabumi3allii MOXKe 31HCHIOBATUCH Y Me30(D1JIbHIH 30H1 MpU
t=10-42°, y repmodinbHiii pu t=42°, 3atryxae npu t=8°C.

AepoOHi cTabUTI3aTOPH ABJIAIOTHCS BIAKPUTUMH CIIOPYAAMU TUITY a€POTEHKIB
3 BUCOTOIO 3-5 M. Butpara nosirps cranosuts 1-2 M3 Ha 1M3 ocamy. Ha cranmisx
npoaykTuBHICTIO J0 1400 M3/100  HOIIIBHO 3aCTOCOBYBAaTH Aa€POTEHKU 3
IIPOJIOBXKCHOIO aepalfielo 0e3 MEpPBUHHHUX BiACTIMHUKIB. OuuIleHa CTIYHA Boja
BMmitye 10 30 Mr/a 3aBuUCINX peduoBUH. HaaMmipHMii akTUBHUI MYyJ HampaBJIsSiOTh Ha
MyJIOB1 MaiijaHuuku. JlJig cTaHIiil O1IbIIOT MPOAYKTUBHOCTI €()EKTUBHOIO SIBJIE€THCS
cxemMa 3 aepoOHOIO cTadumi3alli€ro cyMimli ocaay 3 NEPBUHHHUX BIACTINHUKIB Ta
HaJIMIPHOTO aKTUBHOTO MyJy B OKpeMux cropynax. Cymill OTpUMYIOTH Miclis
MEPBUHHUX BIJICTIMHUKIB, AJI1 LIbOIO B CTIYHY BOAY NEpei BIACTIMHUKAMH MOJAIOThH

YaCTUHY aKTHUBHOTO Myiy. OCBiTIieHa CyMiIl Ocaay Ta MyJy MOJA€ThCA B aepOOHMI



ctabimizarop. TpuBamicTs crabimizamii CTaHOBUTH 5-8 410, CyMilll YIIIBHIOETHCS HA
npotssi 1,5-2 rox.

Ha OYMCHHUX CTaHIifX NMPOJAYKTUBHICTH OiNbIle, Hix 5 THC. MY/100 3aMicTh
MYJIOBUX MAaMJTaHUMKIB MJI1 3HEBOJHEHHS MOJKHA 3aCTOCOBYBAaTH IIEHTPH(YTH, a
3aMiCTh KOMIIOCTYBaHHS-KaMepH JeTeIbMiHTH3aIlli a00 CylIapku AJis 3He3apaKeHHsI
1 TEpMIYHOI CYIIIKH 3HEBOJJHEHOTO OCay.

B Tabn. mokasani maHi mpo BILTUB aepoOHOI cTalimizamii Ha TUTOMHI OIIip

OCaJiB.



Tabmuis 6 — 3MiHa MUTOMOTO OIOPY B MPOIIECi cTadimi3amii ocaxy

. IMutoMmmuii
BoJioricts, | Me:ka aepauii, .
Tun ocany % 1i6 omip,
rx10%0, em/r
AKTHUBHUI My 99 _ 99 7 710 aeparii 100 — 940
HEyLI{IbHEHHH e 7-10 30— 250
YIIUTbHEHUH B 710 aeparii 800 — 1200
96,9 -97.5 8-12 4000 - 8250
KOHUCHTPORAMMI | gg ) gg g 6-7 40 - 200
B cTab1I13aTopi ’ ’
CVMIHIH(;C?:IL/I\;{HI/IX BIJICTIMHUKIB Ao acpauii 190 - 430
Ta EKTI/IBHOFO g 98,5-99.2
) 10 -12 170 - 180
HEYIIIJIbHEHOTO MYJTy
[lepBUHHUX  BIJICTIHHUKIB 710 aeparii 600 — 1200
Ta aKTUBHOTO yIIuipHeHoro | 955 —97 10— 15 2470 - 6720
MYy
[lepBUHHUX BIJCTIMHHKIB 1
ARTHBHOTO MY | 98985 6- 10 40 - 200
KOHIICHTpOBaHa B ’
cTabunizaTopi
[IpoBeneHi  JOCHIKEHHS  MOKa3alH, IO aepoOHOCTa0LTI30BaHUM

HEYIIUIbHEHU aKTUBHUM MYJ Ta CyMIIl MOro 3 0OCaJoM IMEPBUHHUX BIJICTIMHHKIB
MalTh Kpailly BOAOBIJAa4Yy Yy TMOpPIBHSAHHI 3 cupuMu ocagamu. Crabimizaiis
VIIUIBHEHOTO0 aKTUBHOTO MyJia Ta MOT0 CyMIIIl 3 0CaJoM MEPBUHHUX BIJACTIMHUKIB

PI13KO MiIBUIILYE TUTOMUM OIIp, TOMY 3A1HCHEHHS TaKKX MPOIIECIB HEPAIIOHATIBHO.




Jleknisi 5. MeToau peareHTHOT 0OPOOKHM OcaiB

1. 3aranpHi TIOJNIOKEHHS  peareHTHOI  0OpOoOKHM
OCaJiB.

2. Bu3HauyeHHs 103 peareHTIB.

3. IlopiBHsbHA XapakTepucTuka peareHTiB. Jlist

PUCaTOYHUX MaTepiaib.

1. Koaryasmia — 1e mporec 30iIbIIICHHS Ta 00’€IHAHHSA Y IUIACTIBII
KOJIOIIHUX YaCTHUH, III0 BUHUKAE MPHU J0JIaBaHH1 B 0Caau eleKTpoiTiB. lle ocHoOBHUM
METOJ TIATOTOBKH OCaJiB 0 MEXaHIYHOTO 3HEBOJIHEHHS Ha BaKyyM-(piIbTpax i
¢upTp-npecax. [{o 3MiHEHHS KOJOIIHOI CYCII€H31i MOXYTb IIPUBECTH JBA MPOLECH:
gectabum3zamis NOpyd  J0AaBaHHI  XIMIYHMX  pEareHriB, Ta  arjioMepanis
“HeiTpanmizoBaHux’ KoaoiAiB. TepMiH “koarynsuis’ HNPUUHIATO BIZHOCUTH [0
MPOIIECIB AecTadiIi3alii KOJIOIMHUX CYCIIeH31M, TepMiH “QIoKymsiis” 10 MpoIecy
30UTbIIEHHS HEUTpaIi30BaHUX KOJOimiB. J[isi Koaryndiii ocajiiB 3aCTOCOBYIOTh B
OCHOBHOMY MIHEpaJibHI €JIEKTPOJIITU, HAMPUKIIA, COJIl 3aJ1i3a, BalmHO.

[Ipu koarymsmii B ocaj MOAAEThCA PEUYOBHHA, IO HEUTpalizye MPUCYTHI
HETaTUBHO 3apsKCHI KOJIOTIHI YaCTUHHU, Ta BUKIIUKAE MPOIIEC OCATHKCHHS.

EdexTuBHICT KOAryJsSHTIB BU3HAYAETHCS 3HAYCHHSM 3apsly YaCTHH OCaly,
KOHIICHTPAITIE€I0 peareHTa, XIMIYHUMH PEaKIlisIMH, 110 BUHUKAIOTH IIiJ] Yac BBEJCHHS
KOaryJsHTYy, 3Ha4eHHSM pH, 4acoM KOHTaKTy 3 0caJoM, CTYITIHHIO iX CTHCHEHHS Ta
iHmmMMu  pakropamu. [loknagatounck Ha OaraTOYMCIEHH! JOCHIIKEHHS B 00J1acTi
KOaryJsilii, MOXHa BHUIUIMTH HACTYNHI 3arajbHl MOJOXEHHS: KOaryJr4or0
YaCTUHOIO €JIEKTPOJIITa SABISAETHCS OJIUH 13 IOTO 10HIB, 10 HECE 3apsifl, MPOTUICKHHMA
32 3HAKOM 3apsily KOJIOiMHOT YacTUHU; €()EeKTUBHICTH €JICKTPOJITa THM BHINA, YUM
BUIIA BAJICHTHICTh KOAryJIOIOYOTO HOHA; KUIBKICTh €JIEKTPOIITY, 10 MOTpiOHA JjIst
KOaryJisiiii, BA3HAYA€ThCS TUCIIEPHICTIO Ta XIMIYHUM CKJIaJIOM YacTUH TBEpAOi (a3zu;
KOAryJjisiiis OCajJiB BHUKJIWKA€ 3HWKEHHS 1X TIMTOMOTO OMOpYy, ITiABUIIECHHS
MOTY>KHOCT1 OOJIaIHAHHS JIJIsl 3HEBOTHEHHS.

Uum BuIlle MOYATKOBUM MUTOMHUHN OIMp OcCamy, THM OUIbIIE BUTPAYAETHCS
XIMIYHUX PEAreHTiB AJi1 KOTO 3HUKEHHS.

[Ipn koarymrorouid aii CyMilll €JIEKTPOJITIB PO3PI3HAIOTH TPHU SBHUIIA:

aoumueHicms — €JEKTPOJITH BIUIMBAIOTh HA OCAJ] HE3aJCKHO OJIMH BiJ OJHOTO,



AHMO2OHI3M — EIIEKTPOJITH TPOTUAIIOTH OJUH OJHOMY, CUHEpeU3M — CIICKTPOIITH
30UIBIIYIOTh 10 OJWH OJHOTO, TPH KOaryislii iX BHUTpPayaeTbCs MEHINE, HiX
aUTUBHUX €JIEKTPOJITIB.

AJIUTUBHICTh CIIOCTEPITAETHCS y BHUIAJKAX, SKIIO EJICKTPOJITH TMOMIOHI Y
BIIHOIICHH] iX KOAryjomuY0i 3JaTHOCTI — TOOTO MPOTHHOHW MAIOTh OJIHAKOBY
BaJICHTHICTb.

[Ipu BBeJIeHHI KOATyJIsSIHTa B OCaJ] YTBOPIOIOTHCS IJIACTIBIIL. Maca IiacTiBIIiB,
iX 3aTHICTH J0 37UNAHHS 30UIBIIYIOIOTHCS, SKIIO 3aCTOCOBYIOTHCSA (DIIOKYJISHTH —
06araToMOJIEKYJISIpHI CHONYKH (TIOJIiMEpH) Y BOAHOMY po3uuHi. BoHU 301IbIIYIOTH
IIBUJKICTh PEaKIlii, MOKPAU[yIOTh SIKICTh IUIACTIBIIB, 30UIBIIYIOTH iX T'YCTUHY. Y
BITUM3HSHIN MPAKTHIl 3aCTOCOBYIOTh CUHTETUYHI (PIIOKYISHTH momiakpinamin [TAA,
bnoxynaatu BA-2, BA-3 Ta 1xmmi.

B ocan ¢nokynsaHTH BBOASATH SK 1 MIHEpaJbHI pearceHTH, ajie 3
koHueHtpauiero 0,01-0,05% 3a axTtuBHOKO wactuHOwo. Ilpouec Quokymsamiii
MIPOXOJIUTh Jy’K€ IIBUAKO: YTBOPEHI IUIACTIBII 00'€MHI, aie cnaOki. Tomy micie
BBEJICHHS TOBMHHO OYTH pPO3TAlllOBaHE MaiiXke Tepe]l CHOpPYAOI0 3HEBOJHEHHS, a
nepeMilTyBaHHs! TOBUHHO OyTH CUJIBHUM, ajieé KOPOTKOYaCHUM.

InTencudikanig KoaryJasuil ocaaiB

Metonu iHTeHCcUPiKaLii po3aUISIOTh Ha JBa KJlaca:

I kaac : Meroau, 1o NoB’si3aH1 13 BHECEHHSAM J0JAaTKOBUX peareHTIiB: (JIOKYJISHTIB,
perymnsTopiB 3HadeHHs pH (BamHoO, KUCIOTH);

II knac : bespeareHTHI MeTOmM : TEpEeMINTyBaHHS, 3AIMCHEHHS palllOHATBHUX
Ccroco0iB  J0JaBaHHA  KOAryisHTIB, (izuunHi wmetogu (oOpoOka B
€JIEKTPUYHOMY Ta MArHITHOMY I10J1).

Posrisitnemo perymoBanHg pH ocaniB. [[is 1bOro BUKOPHCTOBYIOTH JYXKHI
peareHTH, 1, B mepury uepry, BamHo. [Ipum BuOOpi my>KHOTO peareHtry Tpeda
BpPaxOBYBAaTH KUIBKICTh BYTJICKUCIOTH, IO BUAAISIETHCS MPHU PEaKINi HeWTpami3arii
BOJHUX KaTiOHIB. Tak BamHO HEWTpadi3ye KHUCJIOTH, IO YTBOPIOIOTHCS Tij Hac
riApoNi3y KOAryJsHTIB, pearye 3 OpraHiYHUMU pEYOBHHAMHU, TMpPU LBOMY
3MEHIIYIOTHCSI BATPATH OCHOBHOTO PEarcHTy.

[lepemitnmyBaHHsT MOXK€ 3IIACHIOBATUCh Y JBOX PEXKHUMAax: 3 BEIUKOI Ta
MajJOl  IHTEHCHUBHICTIO. I[HTeHCH(}ikyoya il MIBUAKOIO  MEpeMIIIyBaHHS

MOSICHIOETHCSI BIUTUBOM MOTO Ha YHCENIbHY KOHLIEHTPALII0 YaCTUH KOAryJbOBaHOT



CyMillli, aje TMpd TPUBAJOMY TEPEMIIIyBaHHI  MOXIJIHMBE  pyWHYBaHHS
MIKPOILIACTIBIIIB.

Po3pizHsioTh ¢ppakuiliHe Ta KOHIEHTPOBAHE KOATr'yJIIOBaHHS.

@pakuiiiHe KoarymOBaHHS nepeadavae J0JaBaHHS pO3PaXyHKOBOI KITbKOCTI
KOaryJisiHTa JI0 Ocajy JeKUIbKOMa MopuisMH. B pe3ynpTaTi TiApoJizy MNepuIux
NOpILIA KOAryJSHTY TBEpJ0i (a3 BOHM SBIISIIOTHCA LIEHTPOM IUIACTIBIEYTBOPEHHS
HACTYMHUX MOPIIIH.

KonueHnTpoBaHe KoaryiioBaHHS — JI0O3yBaHHS HEOOXITHOI KUIBKOCTI
KOaryJssHTa B 4YacTUHY OOpOOJIIEMOTO oOcamy, TMICIAsS YOro mependavacTbes ii
3MIITYBaHHS 13 3arajibHOI0 YacTUHOIO ocaay. [lepeBaror Takoro MeToy KoaryJssiii
ABJIIETBCS. CTBOPEHHS YMOB Ul NPUCKOPEHOro IiacTiBoyTBopeHHs. Ilmacrii,
chopMoBaHi B yMOBaxX MiJABUIIECHOI KOHIIEHTpPAIlli KOAryJsiHTa, IIBUIKO KOATyJIIOIOTh
ocaJl HE0OpOOJIEHOTO MOTOKY.

[HTeHCH(IKYBaTH MHpoLEC KOaryJislii TakoX MOMJIMBO IUISXOM MarHiTHOI
00poOKM po3uMHY KoaryyisiHTa. HOBUM TEXHIYHUM pIIIEHHSM MPU MIATOTOBII OCaAiB
710 1X TIO1aJIbIOl 0OPOOKH ABJISAE€THCS pajialiiina o00pooKa.

2. BBaxaerbcs, M0 TPU BU3HAYEHHI JO3M PEarceHTiB Tpeda BpaxoBYBaTH
JY’KHICTh Ta BMICT OpTraHIYHUX PEYOBHH B ocadi. Yum OiibIe JTy>KHICTh Ta BMICT
OpraHiYHUX CIIOIYK B 0CaJll, TUM OLJIbIIIE PEareHTiB MOTPIOHO JUIsl HOro KOAryJisiii.

Jis  BusHaueHHs Jgo3u  pearcHTy FeCls kopucTyoTbes — Gopmysioro
AJIL IxenTepa:

=0000108W,LL][/C=165/3,
ne W, — Bonoricts ocany, %,
l[[ - JIKHICTh OCajy, MI/JI,
C - xoHmeHTpanis cyxoi pedosuHH, %o,
b - BumicT opraniunoi pevonnu, %,

3 - 3071BHICTD ocany, %o.

s ¢popmyna mokasye, 1mo Ui KOaryJsilii CHpUX OcCaliB, sSIKi MalOTh MEHIIY
JY>KHICTb, HI’K 30pO’KHI OCaJH, MOTPIOHA MEHIIIA 1032 XJIOPHOTO 3aJ1i3a.

Jlo3y  KoaryisHTy  JOUUIBHO  BHU3HAYaTH  INUIAXOM  BUKOPUCTaHHS
y3arajbHIOIOUOTO TOKAa3HWKAa BOJOBIAMAYl oOcaaiB — NUTOMOro omopy. I[lpu
KOAryJisiiii 3HMKY€EThCS TUTOMUN Omip. YuM BUIIE MOYATKOBUNM MUTOMHM OITIp, TUM

Ol7bIIIE BUTPAYAETHCS XIMIYHUX pEareHTIB [JI MOro 3HWKEHHs. AJle ocaau 3



HU3BKMMH 3HAYEHHSMH MUTOMOTO OTIOPY HE MOJKHA 3HEBOIHIOBATH O€3 JOJaBaHHS
peareHTIB JJIs 3a100iraHHs 3aMyJIFOBaHHS (UIBTPYBaJIbHOI TKAHWHU.
Tak poboTa BakyyM-(QiIbTpiB SIBISETHCS JIOCTaTHHO CTAOUIBHOIO TIPU

3HIKEHH1 MTUTOMOTO OMOPY OCa/iB 10 3HAYCHb, IPUBEICHUX B TaOI.

Tabnuus 8 — 3HayeHHSI TUTOMOTO OMOPY OCA/IIB, 110 3a0€3MEeUYI0Th CTIHKY
poboTy BakyyM-(biIbTPIB

IMurtomuii omip, rx10, em/r

Tun ocany Jlo koaryasiuii Ta micJis Miciis koarysmii
NMPOMUBKH
30pokeHui 200 — 10000 10-60
Crpuii akTHBHMIE My 1000 — 5000 10 - 50
(yuriapHeHum)
C.I/IpI/I.I/i 0CaJl IEPBUHHHX 50 — 1000 5 - 40
BIJICTIHHHKIB

[Ticnst mpOMUBKY OcCaay /032 KOAryJstHTY MOXke OyTH 3HHKEHOIO y JIeKUIbKa
pa3iB. [Ipu ogHAaKOBIN 71031 KOATYJSHTY MUTOMUIA OIIP MPOMHUTOTO 0CATy 3HUKYETHCS
B JIECSITKU Pa3iB OLIbIIE, HIK HETPOMUTOTO.

Koarynsuist ocafiB XJIOpHUM 3ajli30M Pa3oM 3 BaliHOM JO3BOJISI€ 3MEHIIUTH
BUTpATy XJIOPHOTO 3aiiza y 2-2,5 pa3u, 3HU3UTH BOJIOTICTh OCamy, 30UTBIIUTH
MPOYKTUBHICTh BaKyyM-(PiIbTpiB. BruiuB BamHa sBIS€TbCSI OCOOIMBO BarOMUM TIPH
Koaryssmii 30poskeHux ocadiB. be3 momaBaHHsS peareHTy BOJIOTICTH OCafiB €
BHCOKOIO, 1110 TPUBOJUTH JI0 3aMyJeHHsS (UIbTpYBaNbHOI TKaHUHU. [Ipu xoarymsmii
JOIIILHO CTIOYATKy BBECTU XJIOPHE 3aj1130, MOTIM BamHO. SIKIII0 BBEJCHHS PEarcHTIB
npoBecTH HaBnaku, Butpara FeCls moxe 30imbpmuTHCh y 1,3-1,5 pasu. XiopHe 3ai1i30
MOYKHA 3aMIHUTH XIMIYHUMH peareHTaMu — BIIXOAaMHU Pi3HUX BUPOOHHMIITB.

Jlo3a BUTpATH pearcHTiB CTAHOBUTH: Ui XJopHoro 3amiza FeCl; — 5...8%,
BanHa — 10...30% Big Cyx0i pe4OBUHU OCay.

binbla yacThHA KOAryssiHTIB 3aJIMIIAETHCS B OCa/l Y BUTIISAI TAKUX PEUOBH,
sk Fe(OH)s;, CaCOs; 20...40% Macu KOaryJsHTIB 3 SBISE€TbCS y (QUIbTpaxX y BUTIISIII
XJIOPHUIIB.

OOpobOka eMnepiyHUX JaHUX JO3BOJIMJIA BUBECTH (HOPMYIY Il BU3HAUCHHS

7031 peareHTIB €pU MiATOTOBIII OCAIB JI0 3HE

J=KVR +




e K — KOoe(DIIEHT, IO 3JICKUTH BiJl KOATYJSHTY 1 THITY OCafy,
R=rx10" - nuromui omip ocany, cM/T,
W - Bonoricts ocany, %,
C - xoHmenTpauis cyxoi pedoBunu B ocaxi, %,

L] - nyxwuicts ocamy 10 Koarymsuii, Mr/m,

3nauenns xoedinienty K npuitmaerscs :; K=0,25 - a1s cupux Ta 36poskeHHx

ocapiB, npu koarymsnii FeCls, K=0,25 - s cuporo ocamy; K=0,3 - mms cymimi
ocaay Ta aKTHMBHOTO MYJIy TPH CYMICHOMY KOAryjiIiOBaHHS XJIODHUM 3alli30M Ta
BaITHOM.

JIns miArOTOBKM OCaiB JO 3HEBOJHEHHS Ha (UIBTp-Tpecax J03a BallHa
30UTBIIY€ETHCS BiAMOBIIHO 3 MOKa3HUKOM CTUCIIOCTI OCa/iB.

Jlo3a XJIOpHOTO 3alli3a B cepeHboMy ckiianae 5-8%, Bamnna-10-20% Ha cyxy
PEUYOBHHY 00pOOIISIEMOTO OCay:

FeCl; + BanHo:

2FeCl; + 3Ca(OH); — 3CaCl, + 2Fe(OH)s

cynbdar 3amza(lll) +moramene BamHo:
Fe2(SO4)3 + 3Ca(OH), — Fe(OH)s + 3CaS0O4
cynbdar 3amza(ll) +moraimiene BamnHo:
FeSO4 + Ca(OH); — Fe(OH); + CaSOq

Jlo3a cynbdara 3aiiza ckiangae B cepeqabomy 7-15%, Banmna-10-30% Ha cyxy
pEYOBHUHY 00pOOJIIEMOrO OCcady.

JInst moKpalieHHsT BOJIOTOBIIAIOUMX BJIACTUBOCTEM 1 BIIACTUBOCTEH, IO
J03BOJISIIOTh BUKOPUCTaTH OCaj K OpraHOMiHEpalibHe AOOPHUBO, A KOaryJssiii

MO’KHAa BUKOPUCTOBYBATH 3aKiCHE 31130, CIA0Ky a30THY KUCJIOTY Ta aMiauHy BOJY:

Fe3* + OH — Fe(OH)s¥
Fex(SO4)s + 6NH4OH — Fe(OH)sv + 3(NH4)2SO04
Fe(NO3)s + 3NH4sOH — Fe(OH)3¥ + 3NH4NO3
HNO;z; + NH:OH — NHsNO3; + H,O + O

Onrumanbii go3u cranosnsats: FES04-6-10%, HNO3 -5-7%, NH.O H-

6-10% Big Macu Cyxoi pe4OBHUHU OCATy.



MiHepanpHi XIMIYHI peareHTH, IO 3aCTOCOBYIOTHCS ISl KOATyJIAIii OCaiB,
no3ytoThest y BUrISAl 10%-ux po3uuHiB abo cycnensiid. [locTaBisitoTbecs BOHU Y
TBEpJOMY BUIJISAI a00 y BUIIISAI KOHIICHTPOBAHUX pO3uUMHIB.PeareHTH MOXKyTb
30epiraTuCh B pe3epByapax 3 AaHTUKOPO3IMHUM TOKPUTTAM, OO'€M  SIKUX
po3paxoByeThcsi Ha 30epiranHs 15-20 moGoBoro 3amacy pos3umHy 35-40 %
KoHIleHTparii. Ilpu 30epiraHHi peareHTIB B Tapi pe3epByapd MOXKYTh
pO3paxoByBaTUCh Ha NPUTOTYyBaHHS iX po3uuHiB 10%-01 KoHIEHTpamlii [js
3abe3reueHHs 2-1000B01 poOOTH (QUIBTPYBAILHUX YCTAHOB.

3. Ilpucagouyni abo nONMOMDKHI (UIBTPYIOUI MaTepiid - I 1HEPTHI
Marepiaiu, o JIETKO (PUIBTPYIOThCSA, CYTTEBO HE 3MIHIOIOTH 3apsiy YacTUH OCany,
ajie YTBOPIOIOTH KPYMHOIOPHUCTY CTPYKTYpy (30J1a TMiCis CHAJEHHS OCaJliB,
dbocdoriric, Byruuis, EOMT, CeIuKareib, J1aTOMIT, IIJIaK). BBeACHHS TOMOMIXKHUX
MarepiaiiB monepemkye aedopmMailito Ta 3JIUNAHHS YacTOYOK OCaliB CTBOPIOE
AKOPCTKUU CKEJIET, 110 CHpusie 30UIbIICHHIO MBUAKOCTI (QUILTPYBAHHS, OTPUMAHHIO
YUCTOTO (PibTpaTa Ta MOKPAIIEHHIO YMOB BIJIOKPEMJICHHS 3HEBOJAHEHOTO OCay Bif
GUIbTpyBaJIbHOI TKaHWHU. [Ipu IIbOMY 3MEHIIYETHCS BHUTpaTa KOATyJSIHTY, alie
30UTBIITYE€ThCS HaBaHTAXKEHHS Ha (uibTpyBasibHe obnagHanHs Ha 30...40%.
JIOTOMi»kHi peYOBMHM MOKHA BBOJMTH B CyXOMY BHUIVISJI T4 Y BUIJIAAI PO3UMHY. IX
no3u gocsaraots 100...150% Bim macu cyxoi peyoBuHU. OcoOnuBO e(heKTUBHI
JOTIOMI>KHI MaTepiaiu Npy MIArOTOBLI aKTUBHOTO MYyJa.

Bumorn m0 IOMOMDKHMX MaTepiadiB: BJIACTHUBICTh YyTBOPIOBATH oOcaj 3
BHCOKOIO TOPHUCTICTIO; Majla TUTOMa TOBEPXHS; BY3bKUU (pakiiiiHuN CKIaja
(TOHKOJIMCIIEPCH1 YaCTUHH 30UIBIIYIOTH T1APABIIYHUN OMip, TPyOOIUCIIEPCHI MalOTh
ripily po3Aulsitody Jil0); XIMIYHA 1HEPTHICTh y BIAHOUIEHHI 10 piAMHHOL (aswy,
Marepiaiau He OBUHHI PO3YMHSTHUCS B HIM.

Maca monoMi>kHUX MaTepialliB TOBUHHA BIATOBIATH Macl TBEPIUX YACTUH Y
cycnensii, mo ¢GinbTpyeThes. [Ipubnu3Ha KUTBKICTh JOTMOMIKHUX PEUOBUH CKIIa/Iae
0,02-5%.

JocmiaHuM HUISXOM BCTAHOBJIGHO, IO IMIBUAKICTh YIIUIBHEHHS MyJja
00p06JICHOTO 11€0TITOM, 3pOocTae NMpuOaU3HO B 1,9 pa3u y mopiBHSHHI 3 MyJIoM 0€3
n006aBok. ONTUMaIBHOIO SBJISIETHCS 703a IeoiTa 3-8 T/, Ipu MEHIMIN KUIBKOCTI
[[EoJIiTa IIBUAKICTh YUIUIBHEHHS MyJia Pi3Ko 3HWKYyeTbes. [licns 3-roguHHOTO
BIJICTOIOBaHHSI BOOTICTh MyJja 3 J00aBKOw Ieomrta ckiamana 94%, tomi sk 0e3
n06askn-99,4%.



Jlekuist 6. 3HeBOIHEHHS OCAIIB

1. TeopeTnuHi OCHOBH TEXHOJOTIi (QIIBTPYBaHHS
OcCaJiB.

2.3HEeBOJIHEHHS 0Ca/liB Ha OapabaHHUX BaKyyM-

biapTpax

1. ®@iabTpyBaHHsI — TUIPOJIHAMIYHMI TpPOIEC, IMBHAKICTh SIKOTO
MPSIMOIIPOTIOPILIMHO 3aJIeKHUTh BiJl PI3HULII THCKY, 1[0 YTBOPIOETHCS MO 00M1Ba OOKU
(GUIBTPYIOUOi MEpPEroposiKh, Ta 3BOPOTHO MNPONOPLIAHUN Omopy piauHU. PizHuus
TUCKY YTBOPIOETBCSI 3a JOMOMOIOI0 Komimpecopa abo BakyyMm-HacociB. LIIBHAKICTB
GUTETpYBaHHS 3MEHIIYETHCA BHACIIJOK 3POCTAHHS TOBUIMHU OCaJy Ta 301IbIICHHS
foro onopy. Ha niporiec pinbTpyBaHHS CYyTTEBO BIUIUBAIOTH [IBI Tpynu (aKTOPiB: 10
nepuioi rpynu (akTopiB MarOTh BIJIHOIIECHHS Taki (akTopu, fAK: IUIOIIA MOBEPXHI
(UIBTPpYBaAIbHOI TMEPErOPOJKH, PI3HULA THUCKY, TOBIIMHA IIApy OCaay, B SI3KICTh
piauHHOI a3u; 10 Ipyroi rpynu HajexaTh Taki (GakTopH, siK po3mip Ta dhopma mop
ocajly, TOBIIMHA MOABIHOTO €JIEKTPUYHOTO TOJI Ha MMOBEPXHI TBEPUX YACTOUOK.

{110 3HEBOJHEHHSI OCaJlIB SIBISETHCS TEPEBTIICHHS PIAUHHOI Macu y
Bojiorui kek. IlepionnyHicTh mpoliecy, HE3alIaHOBaHICTh 3YNUHKH MPUBOIATH 10
HAKOMMYEHHS OCa/IiB, PO3BUTKY THUJIOCHUX MPOIIECIB, POZYMHEHHIO YaCTUH OCaay Ta
PYWHYBAaHHIO aKTUBHOTO MyJly. ToMy HEOOXITHO MJOIMYCKAaTH JIMIIE MiHIMaJIbHE
HAKOIMUYEHHS 0Cajy, 3aro0iraTu po3BUTKY THUJIIOCHUX TPOIIECIB.

Ocanu pi3HOTO CKIanay GUIBTPYIOTHCS 3 PI3HOIO MIBUAKICTIO. Tak ocaau, 10
CKJIay SIKMX HaJeKaTh CIIOJNYKH 3 Beamkoro BanenTHictio (AP, Fe*t, SO,%, P,Os>)
JIETKO BiJJIal0Th BoJory. B3arami, M OUIbIIMI pO3MIp YAaCTUH OCaly, TUM Kparli
BOJIOTOBIJ/TA0Y1 BIIACTUBOCTI MA€ CyCIIEH31s.

TeXHONMOTIYHOI XapaKTePUCTUKOIO (iIbTpallii OCajiB SBISETHCS MUTOMUIN
omip (inbTparnii.

[Tutomuii onip — 1€ OMip OJUHUILII MacHu TBEePOi Pa3u, sika BIAKIATAETHCS Ha
OJMHHULI TUIO (iabTpa npu (UIBTPYBaHHI MiJ MOCTIMHUM THCKOM, IPHU LOMY

B’SI3KICTh piauHHOI (ha3u qopiBHIOE 1. 2x PxF 2

r' = 77><C b1



ne P — Baxyym, ITa;
F - mnoma ¢insrpyrodoi nosepxwi, M%;
1] - B’A3KicTh (inbTpary, Hxc/M?;

b - napameTp, 110 BU3HAYAETHCS eMITIPUIHO (IUB.JIeKITiT0 No2).

C - xonmenrpanis ocany, KI%ZXK ,(100-1)
C = 100x[100—-(W +K )]

ne Cy — ryctuna dinspara, kr/m;
K, - KOHIIEHTpallis TBep10i (pa3u ocany, KI/MS;

W,, - BosoricTs keka, %.

Uum OibIiie 3HaYEHHSI MUTOMOTO OIOPY, TUM Tipiie ocaa GiIbTPYETHCS, TUM
OlnblIe MOTPIOHO Yacy AJiA JOCSATHEHHS MOTPIOHOT KOHIIEHTpALIi.

[lopucricth  MaTepiaiiB, IO CTHUCKYIOThCSA, 3MIHIOETHCA 13 3MIHOKO THUCKY.
3aNIe)KHICTh MUTOMOTO OTOPY BiJ MOPUCTOCTI MOKHA TOKa3aTH y BUIJISAL HOpMyITU
Ko3seni-Kapmana: 1 (1-£)?

r=
14)) dzl 83

ne€ — MOPUCTICTH;
@- KOeILIEHT, 110 3aJEXKUTh BiJ (OPMHU MTONEPEUHOTO CIYEHHS TIOp OCany;
di- miameTp Karmiyispa.

[IpocsikHICTh YacTUH oOcaay NporopiiiHa (yHKI1 gl (1-8)2. Tomy

HE3HauYHa 3MiHA MOPUCTOCTI & MOXK€ BUKIMKATH 3HAYHI 3MIHM MPOCSIKHOCTI Ta
3MIHUTH MBHIKICTh (inbTpamii. Ilinq yvac ¢iapTpyBaHHS MiJl TOCTIMHHUM THCKOM
MIBUIKICTH (QUIHTPYBAHHS 3BOPOTHO MPOTOPITIfHA TOBITUHU 0cany (KeKa).
VYHiBepcanbHUX pEeKOMEHJali N BUOOpy Toro abo iHmIOro QiibTpa HE
icHye. Ane Tpeba BpaxOBYBaTH HACTYIHI (pakTOpu: JJisl MUTOMOTO OIMOPY Ocaay o
oinbme, Hixk 108...10'% 1/M? aGo mBMAKOCTI yTBOPEHHS Ocaay MeHIue, Hix §x107 m/c
npu pisEuni THcKy Ap=8x10* Ila mepeBary Tpeba BimmaBatu (inbTpam, MIO
MPaIOOTh M €0 TUCKY; JJI 3aBUIICHUX BUMOT 10 (UIBTpATy PEKOMEHAYEThCS
3aCTOCOBYBaTH (UIbTpH NEpiOAMYHOI Ail; sl BEIMKOI MPOAYKTUBHOCTI Kparie

3acTOCOBYBaTH GiIbTpHU Oe3mepepBHOI ii.



[TpoaykTuBHICTH OyIb-KOTO (UIBTPY MOXKHA BU3HAYUTH 32 HACTYMHUMHU
dhopmynamu:
[IpoayKTUBHICTB 3a PiITPATOM:

Gy =w, xFyp xK, xK, ,

e Fqb — TIOIIA TIOBEpXHi QinbTpa, M2

Wy, - cepeHs MBUAKICTD (DIIBTPYBAHHS HA MPOTA31 LUKILY, M/C;

K: - koebiuieHT, mo BpaxoBye 3GUIBIICHHS OMOPY (iIBTPYIOUOro
Matepiany npu 6ararokparnomy suxopucrtanni, K, =0,8;

K, - koediuient, mo BpaxoBye macmrabuuii pakrop, K,=0,7...0.9.

[IpoTlyKTUBHICTh 3a CyCHEH3I€I0:

ne X0 — BigHOmIEHHS 06’ €My OT(DIIBTPOBAHOTO OCay 10 00’ eMy (BiTpTpara.

[IpoTlyKTHUBHICTH 32 OCAIOM:
Goc — Gd) Xg / (1'W) y

ne Xs — Mmaca TBepaoi (hasu, IO BifKIamaeThCA M YAC MPOXOMKEHHS
oIuHUIIl 00’ eMy GIIBTpaTa;
W - macoBa Bosoricts ocamy micis IPOCYIIKH.

XOZVOC/qu )
Xg:Mm/qu y

ne Ve — 06°em ocamy, M°;

V¢ - 06’em dinbrpary, M,
M - maca tBepnoi hasu

Cepennst BUAKICTD (DUIBTPALi 32 LIUKIT:
WL; = Vnum.gb. / Ty
ne Vm,,m_qb — nuToMuii 06’eM (inbTpaty (3 1M? QinbTpyeMoro matepiany 3

BECh 9ac QiIbTPyBaHHS T¢h);

Ty - TPUBAJIICTb IOBHOTO IUKITY (UIBTPYBaHHS.



[TpoaykTUBHICTH BaKyyM-(1iJIbTPIB 3@ CyX0i pEUOBHHOIO MOXHA BU3HAYUTH 3a
dopmyoro: 100, y mxPx px(100-W)
_ XM xR
L=0.24 "W T

ne W, W — Bonoricrs ocazy Ta KeKy BiJITOBITHO, %o;

M - gac aii ¢piapTpOIMKITY, %0 Bl 3araabHOI TPUBAIOCTH (PLIBTPOLIUKITY;
P - trck, Mm.pT.cT;

0 - TycThHa, T/M>;

R=rx101° , CM/T;

M - gac omHOTO 06EpTY Gapabana, XB;

Ho - B’S3KICTh (PIIBTPATY.

2. 3MiHa TpuBajocTi o0epTy Oapabana Bakyym-¢iasTpa 3 1,5 10 8 XB MOXKe
3HU3UTHU MPOAYKTUBHICTH y 2,3 pa3u. 3HMKEHHS BOJOToCT ocany 3 98 no 92% moxe
30UTBIIUTH MPOSYKTUBHICTh BaKyyM-(puibTpiB y 2,5-2,8 pasu.

bapabannuii Bakyym-GuibTp (puc.9) CKIamaeTscs 13 TOPU3OHTAIBHO
pPO3TalIOBAaHOTO0 MOPOXKHBOro Oapabana, mo Ha 35-40% 3aHypeHUil B KOpPUTO 3
ocamoM. bokoBa moBepxHs OapabaHa OOTsATHyTa (GUIBTPYBAIBHOK TKAHUHOIO.
[lopoxnuHa OapabaHy po3auUieHa Ha CeKIii 3 BiABoAsSmMMH TpyOkamu. Ilim gac
oOepranHsi Oapa0aHa yacTMHA KMOrO MOBEPXHI 3aHYPIOEThCSA B ocal. PuIbTpar mij
JIE€I0 BAaKyyMy MPOXOAUTH Yepe3 GiabTpyBalbHY TKAHUHY, IO TATPYOKY BiJIBOJUTHCSA
y pecHuBep, KeK 3aTpUMY€EThbCS Ha TMoBepxHI TkaHWHU. OTBOopu 13 mpu obOepraHHi
Oapabana 3’eqHyroThes 13 ImutmHamMu 11 1 12 Hepyxomoi maiiOu, ToMy cekuii
OapabaHa 3HAXOIATHCSA TO MiJ BaKyyMOM, TO B 30HI BIJAYBKH. BinmoBigHO 1bOMY
YTBOPIOIOThCA 30HU Bakyyma I, BigayBku III, nelitpanbhua 30Ha II. 3HeBogHEHUH KeK

3HIMAETHCS B 30H1 BIITYBKH 32 JIOTTIOMOTOIO HOKA Ta Majja€ Ha KOHBEED.



1 — nepdopoBanuit 6apadan; 2 — Koputo it GUILTPaATy; 3 — CEKIIIs;

4 — HiX; 5 — KeK; 6 — KoHBelep; 7 — ocal; 8§ — maTpyOoK
HAJXODKEHHS CTUCIIOTo NoBITPs; 9,10 — pyxoma Ta Hepyxoma 1maiiou;
11,12 — minuey 11 3’ € JHaHHS.

Pucynok 9-Cxema BramtyBaHHs 6apabaHHOTO BakyyM-(piabTpa

1 — kopmyc po3noAlbYOi FOJIOBKH, 2,4 — BaKyyMHI JIiHii,
5 — Hepyxoma 1aiida, 6,7 — BepXHs, HUKHS 30HU BaKyyMma

Pucynox 10 — Po3noainbua rojgoBka GpuibTpy



CepiiiHO BUITYCKalOThCSI BaKyyM-(QUIbTpH 13 cxoadumm nojgotHoM bexOV-

5:10; 10; 40 m2.

Ha puc. 11 nmokaszana cxema BCTaHOBJICHHS BaKyyM-(UIBTPIB 13 JOMOMI>XHUM
oOJagHaHHAM

Ocan 13 30ipHOrO pe3epByapy 3a JOMOMOIO (PeKaJbHUX ITYHKEPHUX
HACOCIB MOJAETHCS B pe3epByap-103atop. I3 pesepByapa-mo3aropa CKoaryJibOBaHHMA
XJIODHAM 3alli30M Ta BallHOM OCaJ dYepe3 3MillyBay HANpaBisS€ThCS HA BaKyyM-
bueTp DinpTpaT Mmia JI€0 BaKyyma, IO CTBOPIOETHCA 3a JOTOMOTOI0 BaKyyM-
HAcoOCIB, BIJICMOKTYEThCS y pecuBepu. B pecuBepax BIIOYBa€eTbCS PO3AUICHHA
BOJIOTIOBITPSHOI ~ CyMillli, TOBITPS BIACMOKTYEThCS HacocamMH, a (UIbTpaT

BIIBOJAUTELCS B aHAII3AIlIIO.
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1 — 30ipHuMii pezepByap; 2 — Hacoc; 3 — pe3epByap-103aTop Ocaay Ta
XIMIYHUX peareHTiB; 4 — 3minryBay; 5 — 6apabanHuil BaKyyM-(piibTp;
6 — pecuBep; 7 — BakyyM-Hacoc; 8 — MOBITPOIyBKa.

Pucynox 11 — TexHonoriyaa cxeMa 3HEBOIHEHHS OCay

Bubip pecuBepa BUKOHYETHCS 32 MAaKCUMAJIbHOIO BUTPATOIO BOAOMOBITPSHOT
CyMIllll, IO TPOXOAWTH YEepe3 OUHIIyBaHy 30HY 13 mBuUAKICTIO 1m/c. CepiitHO
BHITYCKaIOTECA pecusepu 00’emom 0,4; 1; 1,6; 2.5; 4 M3, miamerpom 0,7; 0,9; 1; 1,2;

1,4m.



Jleknist 7. 3HeBOgHEHHS 0CaiB (MMPOIOBKEHHS)

3HEBOMHEHHSI 0CaJliB Ha (DUTBTP-TIpecax.
[lentpudyryBanas ocamiis.
3. IligcymryBaHHs ocajiB Ha MYyJOBUX

MalJIaHINKaX.

1. ®inbpTp-Nipecu A03BOJSAIOTH AaBTOMATH3yBaTH MpoIiec (PLUIbTPYBaHHS OCa/IB,
pereHepupyBaTi (pUIBTPYBabHY TKaHHUHY, 31HCHIOBATH MpOIleC B Oe3MepepBHOMY
pexuMi Ta 30UIbIIYBAaTH MNPOAYKTUBHICTE (inbTpiB. [Ipu 3HEBOJHEHHI OCaJiB
MICBKUX CTIYHMX BOJ Ha (PUIBTp-TIpecax BOJIOTICTh KeKy 3HIKYeThes 10 50-70%. B
CHJ, ®innannii, HiMeuyunHl BUIYCKAlOThCS KaMepHi (DUIBTP-TIpECH pI3HUX
TUIIOPO3MIPIB 1 MOI(PIKALIIA.

PamoBi Ta KkamepHi QUIBTp-IIPECU SBISIOTHCS anaparamMu MNepiOJUYHOI
nii,tuck dueTparii ckiagae 0,3...1,7MIla (2-16 ar), TpuBaiicth GiabTparlii- Bif
NEKIIIBKOX XBWJIMH 110 4-6 TOJI.

Ha ouncHux cranmisx 3amannoi €pornu, CIIA Ta Snonii mwupoke
PO3MOBCIOJIKEHHSI OTPUMAIIH JIBOXCTPIYKOBI TOPU30HTAIbHI, BEPTUKAJIbHI, OapabaHHi
Ta KyTOBI (DUIbTp-TIpecH Oe3nepepBHOT Aii.

[lepen 3HEBOMHEHHSM B OcCaad BBOJATH (IOKYISHTH. B 3anexHOCTI Bif
(bIoKyNsAHTa, TUIY Ta BJIACTUBOCTEW ocaay 103a (IIOKYJSHTIB KOJUBAETHCS BiJl
1...1,5 no 8...10 Kr/T cyx0oi peuOBHHH OCay.

[TpyrHIMD I TOPU30HTAIBHOTO OapabaHHOTO, BEPTHUKAJILHOTO
JIBOXCTPIYKOBOTO (DUILTP-TIPeCa OCHOBYETHCS HA BUAQJICHHI BOJIOTH ITiJT €0 TUCKY,

SIKUW YTBOPIOETHCS CTPIUKAM, IO 3BYKYIOTHCS.



Ha ropusoHTaipbHUX CTPIUKOBUX (iIbTp-Tipecax (puc. ) BiAOyBa€eThCA
3HEBOJHEHHSI CMOYaTKy Ha BEpXHIH CTpidIll B pe3yiabTari (Quiokymamii  Ta
TiIPOCTATUYHOTO BHJAJIEHHS BOJIOTH, NOTIM HA HWXXHIA 32 PaxyHOK THUCKY, IIO
YTBOPIOETHCS MIXK JBOMa CTpIUYKaMmH, BIJICTaHb MK SIKUMH 3BYXKY€TbCS Ha KOHYC.

dikcarrist TOJOKEHHS CTPIYKH 3AIHCHIOETHCS PETYITIOEMUMH BaJIKAMHU.

1 — mogauva ocany; 2 — nogayva QIiokyisiHTa; 3 — 3MilllyBay;
4 — MeTaneBa CiTKa; 5 — MPOMUBHUI MTPUCTPIii; 6 — HEMIIOHOBA
(G1IpTpyBaJIbHA TKaHUHA; 7 — BIABEAEHHS (DUIBTPATY.

Pucynok 11 - Cxema ropuzoHTanbHOTO PUIBTP-TIpeca

Ha Gapabanomy ¢uibTp-nipeci (puc. ) ocaja 3HEBOJHIOETHCA MIXK ABOMA

CTpiUuKaMHu, 1110 00EPTAIOTHCA.

1 — monaya ocany; 2,3 — GpiIbTpyBabHI CMYTH; 4 — IPOMUBHE YJIAIITyBaHHS;
5 — BiBENIEHHS OCay.
Pucynox 12 — Cxema 6apabanHoro GiabTp-mpecy



Ha BepTukanpsHOMY (QiIbTp-Tipeci 3HEBOJAHEHHS OCAJiB 3/IHCHIOETHCS Yepes3
BEPTUKAJILHO po3TaioBaHl GuibTpyrodi cTpiuku. CdriokynboBaHUN Ocajl COYaTKy
3HEBOJHIOETHCS TIJT JI€0 CHJ TpaBiTallli, IMOTIM I i€ CHUJI THUCKY MIiX
GIIBTPYIOUMMHE CTPIYKAMH.

@OinbTpytoul CTPIYKKM BHUTOTOBISIOTHCA 3 METANEBOl CITKH, HEHJIOHOBOI
(bUIBTpYBaIbHOI TKAHUHH, apMipoBaHOi mosiedipHOi ad0 MOJIMPOIIJIEHOBOI OJHO-,
Oararo- mapoBoi ciTku. CTpiuku 6e3repepBHO MPOMUBAIOTHCS BOJOIO, KA MOIA€THCA
13 Hacaaok mija TuckoM 0,5MIla. IIpoaykTuBHICTH (BIIBTPIB 32 0CAIOM CTAHOBUTH Bij
2 1o 20 m3. CrpiukoBi GinbTp-pecH Ha BiaMiHy Bin (QiIbTp-TpeciB KaMepHOro abo
pPaMOBOT0 THUIIB JIal0Th OUIbII BHCOKY BOJIOTICTH KEKYy, ajleé BOHM OLIbII IPOCTI B
KOHCTPYKIIi Ta U eKCIUTyaTaIlli.

B kpainax CH/J] ctpiukoBi GiabTp-Ipecy BUITYCKAIOTHCS IBOX TUIIOPO3MIPIB:
OII 1-5 3 mmpunoro ctpiuku 0,75m (Boponex) ta JIITP 10-1,2P-001 (bepauues) 3
IIMPHUHOIO CTPIYKH 1,5M.

Jlst 3HEBOTHCHHS KOHIICHTPOBAHHUX CyCIIeH31i 3aCTOCOBYIOTh
aBTOMATU30BaHI KaMepHi (UIBTP-NPECH 3 MEXAHIYHUM 3aKHUMOM TOPHU30HTAIBHO
po3ramoBaHux (QuibTpyBanpbHuUX TwmT — Tunmy OIIAKM, Ta BepTuKambHO
po3TamoBaHuMu QiIbTpyBadbHUMHU TUTamMu - Tuiy OIIAB. Bonu marots pobounit
tuck 10 1,6 MIla, mnoma noepxHi ¢inpTparii GineTpiB Tumy GIIAKM — 2,5; 10;
25; 50; 100 m%; Tumry ®ITAB — 1o 500 m2.

Cxema nii ¢pinsTp-nipecy tTuna GITAKM mnokaszana Ha puc.

3HEBOJIHEHA CYCIIEH31sl Ta CTHCJIE TMOBITPS MOJAIOTHCS MO KOJIEKTOPY Ta 3a
JIOTIOMOTOI0 OOKOBUX KaHAIB PO3MOAUIIOTECA TT0 KamepaMm. DiIbTpouuki 00°eIHye
MpoLIECH TOJayl CyCHeH3ll J0 KaMmepu, il 3HEBOJHEHHS IiJ TUCKOM, BIIKHUMY
ryMOBUMH AiadparMamMu, BHUBAHTXKEHHsS KeKa Ta pereHepaiii (QuibTpyBaibHOI
TkaHuHU. [licist 3HeBOAHEHHS (ITBTPYBaIbHA TKAHMHA MIEPECYBAETHCS HA OJMH KPOK,
0 BIAMOBiIa€ JOBXUHI QUIbTpyBadbHOI umTh. l[Ipu mepeminryBaHHI TKAHUHU 0CaJl
3HIMAETHCS HOXKEM, TKaHUHA PETECHEPHUPYETHCS BOJOIO 13 HACAJOK. 3HEBOJIHCHHA

ocaj 3a JOTIOMOT0I0 TPaHCIIOpTepa MEePEMIIIYEThCS B OYHKED.
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1 — mogaya ocagy; 2 — NIATPUMYIOUI IUIUTH; 3 — HATSXKHI POJIUKH;
4 — hIIBTpYBaANIbHI IUTUTHU; 5 — HAIIPABJISAIOU1 POJIUKH;
6 — ginbTpyBanbHA TKAHWHA; 7 — HACAAKU JJISl pereHepaltii;
8 — BiBe/IcHHS MPOMUBHOT BoAM; 9 — BifiBEICHHS (p1IbTpaTy;

10 — kouBeiiep; 11 — HOXKI.
Pucynok 13 — Cxema nii ®ITAKM

[TpomyKTUBHICTH (IIBTP-TIPECIB qu, Kr/(M*Xrog) 3a CyXOl PpEYOBHHOIO

MO’KHA BU3HAUUTH 32 (POPMYJIOHO: (100—Wk )npmg

20t
L,p: b ,

YUuM HWKYE TMOKA3HUK CTUCIOCTI OCaiiB, TUM OUIBIIUA THCK MOXe OyTH
BUKOPUCTAHUN JJI1 3HEBOJHEHHS OCaJiB. 3HI)KCHHS MOKA3HHMKIB CTHUCIOCTI OCaiB
JOCSTAaeTbC  BBEJACHHSM BamHa a00 MNpPUCAJOYHMX MaTepiaiB, IO 3MIHIOIOThH
CTPYKTYpY OCa/iiB Ta MalOTh HU3bKI TOKA3HUKU CTUCIIOCTI.

Taxk, 100 oTpuMaTH K€K BOJIOTICTIO MEHIIIOI0, HIXK 65%, TUTOMHUII ommip ocamy
nosuHed Oyt Hukge 50x10%° cM/r ipu 3nauenni Tucky P=(4...5)x10% ITa.

HaiiGinpmmii  edekT mnpu 3HEBOJHEHHI OcCaiiB 13 3a0pyaHCHHSIMU
MIHEpPAJIbHOTO TOXOKEHHSI JOCATAEThCA TPU BUKOPUCTAHHI  (UIBTP-TIPECIB
KamMepHOTO Tuny. B 1uUX BuMagkax BiAmagae HEOOXITHICTP B 3aCTOCYBaHHI

KOAryJISTHTIB 1 OJJTHOYACHO JOCATAETHCSA HU3bKA BOJIOTICTh KEKa.



4. 3a mpuHuMnoM nii ueHTpudyru KiIacu@ikyloTbCS Ha OCAIKyBalbHI,
(bUIBTpYIOUl, MEPIOUYHOT Ta O€3MepepBHOI Jii.

JIns 3HEBOJHEHHS OCajiB CTIYHHUX BOJ HAWOLIBII BIAIMOBIIHUMH SBJISIOTHCS
Oe3mepepBHO if0Yl  OCA/KyBaJIbHI TOPU3OHTANbHI LEHTPUPYTH 13 MIHEKOBUM
BUBaHTaxkeHHAM ocany (OI'T). B ocamkyBanbHuX eHTpU(YyTrax 4aCTUHU Ocaay, 110
MarTh TYCTUHY OUIbIIY, HDK TYCTMHA PITUHHOI a3y, MiJl A€ BIAIEHTPOBUX CHII
OCAKYIOThCS Ha BHYTPIIIHIM MOBEPXHI pOTOpa Ta BUAAISIOTHCS ITHEKOM, a PiJIMHHA
(daza y BUIUISIAI KUTBLIEBOTO IIAPy PO3TAIIOBYETHCS MOOJU3Y Bici 00€pTaHHS POTOPY

Ta 6e3nepepBHO BUAIsIeTbea. Cxema ynamTyBaHHs HEeHTPU(YTH TOKa3aHa Ha PHC.

1 — tpy0Oa st mojadi ocany; 2 — 3J1MBHI OTBOPY; 3 — 3JIMBHA TPYyOa;
4 — oTBOpU MpHUIMABHOI KamMepH; 5 — TpyOa OyHKepa;
6 — npuiimMasibHa Kamepa poTopa; 7 — IIHEK; § — BIKHA JJIS BIABEJACHHS OCay.

Puc. Cxema ynamryBanss neHTpudyru tuna OI'LLL

3HEBOJHEHUM 0caJl HAIXOAUTH 10 Tpyou | miHeka 7 Ta yepe3 OTBip 4 momnajgae
0 TpuiiMabHOI Kamepu poropa 6. Ilix miero BiAIEHTPOBOI CHIIM HAHOIIBII BaXKi
JacTUHU TBepAoi ¢a3u BIHKUMAIOTHCS JO BHYTPINIHBOI TOBEPXHI POTOD,
MEePEMINTYIOTHCS 32 JOTIOMOTOI0 IITHEKA Ta BUBAHTAXYIOThCS uepe3 BikHA 8 1 TpyOy

Oynkepa 5. dyraT BUTIKa€e yepes3 3JIMBHI OTBOPH 2 Ta 31MUBHY TpyOy 3.

EQeKTHBHICT, 3aTpUMaHHS CyXOi pedyoBMHHM [F MOXHA BU3HAYUTH 3a

dhopmyiioro: CK(COC_Cgb)

£ = CoclC=Cy) 100

ne Cy, Co, Cqb — KOHIIEHTpAIlisl CyX0l peuOBHHU BIJIMTOBITHO KeKa, ocaaa, pyrarta



HpO,Z[yKTI/IBHiCTB 3a 3H€BOIIIIT§IW OC&P@]{S% )p E
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.= 10077,

ne I 1gx — mpoyxTHBHICTB 3a BHXimHEM ocagoM, M%/Tox,

0 - TycTuHa ocapy, T/m>,

LlentpudyryBanas Mae TiXK cami IIepeBary, 1o i BakyyM-(UIbTpaIlis:
- MOJKJIMBICTh aBTOMATHU3allli IIPOLIECY;
- HE3AJIeKHICTh Bl KIIMAaTUYHUX YMOB;
- CIOPUATIUBICTh CKOPOUEHHIO IUIONI, TPUBAJIOCTI 3HEBOJHEHHS.

Pa3om 3 TUM ocaau Ha HeHTpUdyrax MOXKHA 3HEBOJHIOBATH 0€3 MONepeaHbOL
0o0OpoOKM XIMIYHHUMHM peareHTaMu, W0 JJIs CTaHIId aepaiii MpPOJYyKTUBHICTIO
70...100THC.M3/100 CYTTEBO CHPOIIYE €KCILIyaTalild YCTAHOB AJIs 0OpOOKH OCamiB
Ta MIABUUIYE X €KOHOMIYHI MOKa3HUKU. LleHTpudyryBanHs ocaniB 0e3 Koaryssuii
XIMIYHUMHU pEeareHTaMmH J03BOJIIE OTpUMYBAaTH KeK BosoricTio 50-80%, ane BHHIC
3aBUCIMX PEYOBHH 3 (pyratoM mpu 1boMy ckianae 35-60% Bil KIIBKOCTI CyXoOi
PEYOBHHHU OCaLy.

Jlnst  30inbmieHHs  €(QEKTHBHOCTI 3aTPUMaHHsS CyXOi PEUYOBUHU OCaJU
00poOJISAIOTh XIMIYHUMU peareHTaMu. BUKOpHCTaHHS XJIOPHOTO Ta CIPKOBOIO 3aji3a,
CyJb(dary agroMiHIs Ta IHIIUX MIHEPAIIBHUX PEAreHTIB HE JA€ CYTTEBOTO 301JIbILIEHHS
€(EeKTUBHOCTI 3aTpPUMaHHS CyXOi pEYOBMHHM, TOMY IO YTBOPEH1 IJIACTIBLI
PYMHYIOTBCS TIIJT JII€I0 BIAIICHTPOBOI cuiW. BBeleHHS B ocaaM BallHa Ta I1HIIHAX
MPUCAJ0YHUX MaTepialliB CIPHUS€ TMOKPAIICHHIO iX BOJOTOBIIAAIOYNX BIACTHBOCTEH
Ta 30UTbIIEHHIO €(DEKTUBHOCTI 3aTPUMaHHS CyXO0i PEUOBUHH.

[Tpu uenTpudyryBanHi ocaiB 3 (QJIOKYJISHTAMU BEJIMKE 3HAYCHHS Ma€ MicCIle
BBeJICHHS (IOKyJIsIHTA. B 3a1eXHOCTI BiJ PO3MIpPY Ta MIIHOCTI IJIACTIBLIB, SKi
YTBOPIOIOTHCS MPHU LIbOMY, BiH MOKE€ BBOAUTHCH Y BCMOKTYBAJIbHY JIIHIIO, B HAIIPHY
JHIIO Hacoca-jo3atopa abo OesmocepenHbo B IeHTpudyry. OcCTaHHIA METON
OTpUMaB HailO1yIbIlIe PO3NOBCIOKEHHS. I pI3HUX OcajiB Ta QJIOKYJISHTIB BUTpATa
octanHiX ckiagae Bix 1,2-2 go 10-11 xr/T cyxoi pedoBunu. Ilpu npomy Ounblie
(bIOKyYISHTIB TOTPIOHO SISt 30POKEHUX OCAJIIB Ta MEHIIE — JJIsI CUPHX.

TexHivHI XapaKTepUCTHKH HEHTPUQYT npuBeaAeHi B [ ].



JlocBin ekcmuryartarii 1eHTpUdyT MOKa3aB, MO JUIsl TiABUIIEHHS CTPOKY
CIy)KOW IIIHEeKIB JUIsi BHUJAJCHHS TIIicCKa JOIIIJILHO BCTAaHOBJIIOBAaTH HAIPHI
rigpouukiaoru aiamerpom 300-500 cm.

Ao TpUAHSTH, MO KOHIEHTpAIS 3aBUCIMX PEYOBHH B OCBITJICHHIN
CTIUHIN PIAMHI MIJBUILYETHCS MPOTOPIIIHHO 301IbIIEHHIO KOHIIEHTPAIlT X PEYOBUH

y BUXIHIN CTIUHIN piJIMHI, TO KOHIICHTPAI[i}0 3aBUCIUX PEYOBHH Y BUXIJIHIM CTIUHIM

pimuai C), 3 6e3mepepBHIM 101aBAHHAM Q)yra([}} Im)ﬁHa K()’SanYBaTI/I 3a GOpMyJI0IO:

C,=CL+ l—m(l—K) ’

ne C1 — KOHIIEHTpAIlis 3aBHCINX PEUOBHH Y CTidHiil pifMHi, IKa HAJXOIUTh
Ha CTIOPYIH;
M — KoediieHT BUHOCY 3aBUCIHMX PEUOBHH 3 (PyraTom;

K — xoedilienT BuHOCY 3aBHCIHX PEUOBHH.

3 IOCBily eKcIuTyaTallii BiIoMO, 1110 TIPU TPUBAJIOCTI B1ICTOIOBaHHS B 1 Toj
e(deKT OCBITJIEHHS B TIEPBUHHUX BIJICTIMHUKAX B cepenHboMy ckianae 40%,
KUIBKICTh ~ 3aBUCIMX  PEYOBHWH, BHAaNeHWX Ha IneHtpudyrax  OI'TII-325

npoayktuBHicTio 4m%/ron — 47,5%. Ilpu 1OYaTKOBi KOHIEHTpAIii 3aBHCIMX
pesosna C1=1, K=0,6, M=0,525 orpumaemo C,=1,26.

Yucno uentpudyr #y uid BUAAJIEHHS HAaAMIPHOTO aKTMBHOIO MYJy MOXHA

BH3HAYUTH 32 (HOPMYJIOIO:

1y =M Qe / 240 C E M,

ne M — npupicr aktusHOrO My1y, I/M°,
Qcm - BUTpATa CTIYHOI PIIUHH,
C - KOHIeHTpalis aKTUBHOTO MYy, IO HAAXOAUTh i3 BTOPHHHHX
BIJICTIHHMKIB, /11,
E — eextunicTs 3aTpuManHs cyxoi pedoBuHHM ocany, %.,

11, - nponyxruBHicTs nenTpudyru, M%/ros.

JlocmimKyBaiach  TakOX CXeMa 3HEBOJHEHHS OCady TMEpBUHHUX
BIICTIMHMKIB Ha TeHTpudyrax 3 aepoOHOI crabimizariero Qyrata y cywimi 3

HEYIIIJIbHEHUM HaMIPHUM aKTUBHUM MYJIOM (pHUC. ).



3a mier0 cxemoro ¢yrar CHUpOro ocaay 3MINIyBaBCA 3  HEYIIIJIbHEHUM
HaJAMIpHUM AaKTUBHUM MYJIOM Ta TIOJIaBaBCs B MiHepaiizaTop. MakcumalnbHe
posmaaHds 0€330JbHOI PEYOBMHHM CYMIIIl 3a mepioj aeparii 6-8 10 ckiagano
35-38 %. 30inpIIeHHS TPUBAJIOCTI aepaiiii Ourbmie, HIX 8 Mi0 TPUBOAWIO IO
HE3HAYHOTO 301IBIICHHS PO3Maxy 0€330JbHOT PEYOBUHH, TOMY MPUHHATY TPUBATICTh
aepailii MO>KHa BBXXBTH JIOCTaTHBOIO.
IcHytoTh HacTymHi cxeMu IeHTpudyryBaHHS ocaaiB Ta o0poOku Qyrarty
3/11MCHEHI Ha OKPEMHX CTaHIlIAX aepartii:
- cXeMa LEeHTpU(YTyBaHHS CyMIIIl Ocaay MEePBUHHUX BIACTIMHUKIB Ta HAIMIPHOTO
AKTUBHOTO MYJY 13 CKUJIOM (pyrata B rOJIOBHI OUHCHI CIIOPY/IH;
- cxeMa IneHTpudyryBaHHS 30pOKEHOTO ocanay 13 CKujaoM d¢yrata Ha MYJIOBI
MakJIaHYUKU;
- cxema UEHTpU(YTyBaHHS aKTHUBHOTO MyJdy 3 BHUKOPUCTaHHSM dyrara s
OYHIIEHHS CTIYHOI BOJIM B aCPOTCHKAX;
- cxema UeHTpU(yYryBaHHS Ocajy NEpPBUHHUX BIACTIMHUKIB 3 aepoOHOIO

MiHepati3aliero QyraTy y CyMmilini 3 aKkTUBHUM MYJIOM.

3. Ilpm 3actocyBaHHS MEXaHIYHMX METOJIB 3HEBOJHEHHS MYJIOBI
MalJIaHYUKKA TIPOEKTYIOThCA SK aBapiiHI CHOpPYJW, IO PO3PaxOBYIOTHCS Ha
JIBOXMICSIUHMM 00’ €M ocany.

HocBin poOOTH MYJOBUX MaWJaHYMKIB MOCKOBCHKMX CTaHIIA aeparii
MoKa3ye, M0 TicYyaHa OCHOBA Ta JAPEHaXX MYJIOBUX MalJaHYMKIB IIBHJKO

KOJbMaTUPYIOThCSl, TOMY PO3MOBCIOJKECHHS OTPUMAld MYJIOBI MalJlaHYUKA Ha

npupoHii ocHoBi. [Ipn HaBaHTaKeHH] HA Taki MaigaHuuKK 1 M3/M2XpiK JUIs CTaHIiH
IpoAyKTHBHICTIO 1MiH. M%/106y noTpi6Ha Tepuropis Oinbima, Hixk 200 Ta KOPUCHOI
TIOILII.

Ha cboroaHsmHii 1eHb 3aCTOCOBYIOTHCS MYJIOBI MalJIaHUMKHU 3 MPUPOTHOIO

OCHOBOIO 0€3 JpeHaka Ta 3 JpeHa)keM; Ha IUTy4YHIA JApEeHyrodiil OCHOBI; Ha
achanbTOBO-OCTOHHIN OCHOBI, a TaKOXX KacKaJHI MYJOBI MaWJaHYUKU 3
BIJICTOIOBAaHHSIM Ta T[IOBEPXHEBUM BHUJAJICHHAM BOJAHM;, MYJIOBI MalJaHUYUKH 3
IpaBIMHUMU KOJIOJA3SIMH; MalJaHYMKHU-YIIUIbHIOBAYl; MalaHYMKU 3 MEXaHIYHUM
BUJIAJICHHSIM OCajy Ta 1HIII.

Hanpuknan, ans nigcyuieHHs: ocaay, 30poKeHOro B TepMO(UIBHUX YMOBaXx,

3aTOCOBYIOTh MYJIOBI MaWJaHYMKH Ha TMPUPOAHIM OCHOBI 3 TOBEPXHEBUM



BHUJIAJICHHSIM MYJ0BOi Boau. [licis 3amoBHEHHS KapT MYJIOBOTO MaWJIaHYUKY Ta
BEPXHBOTO 3JIMBa TOJAJNbIIE 3HEBOJHEHHS OCaay BIJIOYBAEThCS 3a PaxyHOK
BUIIApEHHs BoOJOoru. Bojoricte ocady micis 3/MBa BOAM 3HUXKYEThCS 3 97 10 95 %,
MICHs MACYIICHHS Ha MPOTs3i poky — 10 90-92%. 13 BpaxyBaHHIM MiACYIIEHHS J0
Bosiorocti 75-80% Ta BUBE3€HHS BHCYIICHOTO OCaAy LHKIIYHICTh 3allOBHEHHS
OKpeMHX KacKaJiB KOJMBAa€Tbes BiJl 3 10 6 pokiB. HaBanTakeHHs Ha 111 MaliJaHYUKA
cknanae B cepennbomy 0,9-1,1 m3/M2xpik, cepemHili MUTOMHUI OIIp JAHOTO OCALY-
9000x10%° cm/r.
MexaHizM i MyJIOBUX MalJaHYMKIB B OCHOBHOMY CKJIQJIa€ThCS 13
HACTYMHUX MPOIIECIB:
-3TYIIEHHS 0Cay Ta BUJAJICHHS PIIUHHOT (ha3u 3 TTOBEPXHI;
-(piabTpalis pIAMHHOL a3y yepes 1map ocady Ta BUJAJIEHHS ii 3a IOIOMOTOI0
JPEeHAXKA;
-BUTIAPEHHS P1JIMHU 3 TIOBEPXHI OCay.
KoHcTpykKIlito MalJaHYMKIB CiIiJi BUOMpAaTH B 3aJ€KHOCTI BiJ 3HAYCHHS
IIUTOMOT'O OIIOPY OCa/IIB:
- npu 3HaYeHHAX nHTOMOro omopy r<1000x10¥ cm/r BUKOPHCTOBYIOTH
HITYYHY [ICYaHO-TPaBiiiHYy OCHOBY 3 TPyOUaTUM JPEHAXKEM;

- npu r=1000x10%°...4000x10%¥ cm/r — npupoaHy OCHOBY 3 IpEHAKEM;

- mpu r>4000x10%° cM/r 3acTOCOBYIOTH CXeMy 3 BiJCTOIOBAHHSAM Ta
TTOBPEXHEBUM BUIAICHHSIM MYJIOBOI BOJIH.

[IpomuBka ocaaiB  mepea  MIACYUIYBAHHSIM  JIO3BOJISIE  30UIBIIUTH
HaBaHTAXXEHHSI Ha MYJIOB1 MaiigaHuuku Ha 73%, a Koaryssiis ocajiB XIMIYHHUMHU
peareHTamu a00 BBEJICHHS MPUCATOYHUX MaTepialiB—y 2-3 pasu.

HeoOxiguuii eext poOOTH MyJIOBUX MalIaHYUKIB JOCITAETHCS JIUIIE TIPHU iX
nMpaBUIbHIN ekcrutyarairii. KonpMmarairisi OCHOBU BiJIOYBA€TbCS THUM MIBUIIE, YUM
ripuie  (UIBTPYIOTbCS OCaad, 110 TMOB'SI3aHO 13 3HAYHUM BMICTOM B HHX

TIP1IOHOIMCIEPCHUX TA KOJOITHUX YACTHH.

[Ilap Hamycky ocaay Ha MyJIOBI MaJaHUYUKH MOXE OyTH TUM OUIbIINN,YUM
MEHIIIE 3HaY€HHS MUTOMOTO OTOPY OCay.

JInst mMATPUMKHA TTOPUCTOCTI OCHOBU OCaJ 3 MaIaHUYMKIB BUAAISIETHCS Pa3oM
3 BEPXHIM IIapPOM MiCKa JAPEHYI0U0i OCHOBH, Mepe/l HACTYITHUM ITUKJIOM 3HEBOIHEHHS

il BITHOBJIIOIOTH JIOJaBaHHIM TOHKOTO IIapy TicKa.



[Ipn BenMKHUX 3HAYEHHSX MUTOMOTO OMOPY OCaay, KOJW OCHOBHA BOJIOTa
BUJAISETHCA IUIIXOM BHUIIAPCHHS, TPUBAIICTh MIiACYHICHHS OCaay 3HAXOAUTHCS Y
KBaJpaTUYHIN 3aJI€KHOCTI BiJ] ITTMOMHN HANIOBHEHHS, a IIBUIKICTh BUITAPEHHS TUM

OlypIIIa, YMIM MEHIIIHMH IIap HAIMYCKy ocaja.

[HTeHCHBHICTh BUMAPEHHS 3 BUIbHOI ToOBepxHI ocamy W 3ajexutb Bif
HIBUKOCTI BITPY, BOJIOTOCTI 1 TEMIEpaTypu MOBITPS Ta IHTEHCHUBHOCTI COHSYHOL
paniaii:

npu mBUAKOCTI BiTpy V<100 cm/c
w = 3,24 109 L073 B8 (P, — Pa)(1+0,12 v;08),
npu Ve=100...300 cm/c

w=1,6 107 L%"" B (Py — Pa)(1+0,12 v,°%),

e L, B - BIJINOBITHO JIOBXKHUHA Ta MIUPUHA IUIONIAKU, CM;
Pw - Trck rapy Ha TIOBEPXHi, 1110 BUMaproeThes, [1a;
Pa- OapoMeTpuYHUM THUCK, [1a;

Vn - HIBUJKICTB MMOBITPSIHOTO MTOTOKY, CM/C.

B nesixkux BUMaakax mpu MiICyIIyBaHHI OCaJlIB Ha 1X MOBEPXHI YTBOPIOETHCS

KOpKa, SiKa TIEPEIIKO/KA€ BHITAPEHHIO BOJOTM 3 HIDKHIX MmapiB ocaxay. s
MIPUCKOPEHHS TIPOLIECIB MiACYITyBaHHS ocaay B AHrmi Ta @paHilii 3amponoHOBaHi
Ta BUMPOOOBYBaHI CHEIialbHI MEXaHI3MHU JJIs 11 BHAAJEHHS 1 PO3IYIIyBaHHS.
[lutanHda 1HTeHCcHUPiKalii poOOTH MYJIOBUX MailIaHYMKIB Ta MEXaHi3alli BUBE3ECHHS
BHCYIIICHOTO 0CaJy MOTPEOYIOTh TOAATKOBOTO ACTAITEHOTO BUBUYCHHSI.

+3. CraneHHs ocaiiB

3pocTaHHsl 0OMEXKEHb Ha PO3MIIIICHHS OCA/IIB Ta iX PO3MIIICHHS HA 36MEJIbHUX
TIISHKaX poOWTh HEOOXITHUM 3HIDKCHHS 00’e€MiB  ocaaiB. 3 I€0 METOIO
3aCTOCOBYIOTh METO/I CITAJICHHsI 0ca/IiB. TakoX ocaju MICbKUX CTIYHUX BOJ AOIIHHO
CHAIIOBATH Y BUNIAJKAX, KOJIM BOHU HE MOXKYTh OYTH yTHIII30BaH1 sIK 100pUBa.

CnaneHHs............. (temMa 8 M.3).ccccernunennne. y BHUIIAI CYXOro TIOpPOUIKY.
Terora ropinas ocaiB € BimHOCHO BUCOKOIO (11600-23200 Ix/??). Ane 61bIIicTh
0CaJliB MAlOTh BEJIMKY BOJIOTICTh, 110 MOTPeOy€e BBEJACHHS JOJATKOBOTO MaINBa IS
HOIATPUMKH Tpollecy TOpiHHS y medi. ToMy BapTIiCTh IMajMBa € TOJIOBHOIO

CKJIaJar040r0 eKCHHyaTaHiﬁHHX BHUTpAT. CKOpO‘ICHHS[ WX BUTpAT HOCATAECTHCA 3a



pPaxyHOK MiJBUIICHHS BMICTY CyXOi pEYOBHUHHU B 0cajii ab0 3a paxyHOK 3MEHIIICHHS
KUIBKOCTI 1HEPTHUX PEYOBHMH B ocaji. Hampukian, mia yac aHaepoOHoi cTabimizamii
30UIBIIYETHCS KUTBKICTh 1HEPTHUX PEYOBHH, ajie Ta3, 10 YTBOPIOETHCS MPU IOMY,
BUKOPHCTOBYETHCS B SIKOCTI TTAJTMBA.

[Ipouec cnaneHHs ocajiB MOKHI MOIITUTH Ha 4 cTafil:

TeMrieparypa ocaaiB 30utbIryeThes 10 100°C;

13 0CcaJliB BUITAPIOETHCS BOJIA;

M1JBUILYETHCS TEMIIEPATypa BOJSHOTO Mapy Ta MOBITPS;

TeMITepaTypa OCaIiB AOCATAE TOUKH T'OPIHHS JICTIOUUX PEUOBHH.

Jls omasieHHst ocafiB 3a KOPAOHOM (Tema 8, muT.3)

bararonomoBa miu — 1¢ BepTUKAJbHA [WJIIHAPUYHA CTajieBa Kamepa,
(dbyTepoBaHa BOTHETPUBKUMHU MaTepiajlaMd, BCEPEIMHI OJUH HAaJl OJJHUM PO3MIIIEHI
Bil 4 10 14 rOpuU3OHTaIBLHUX BOTHETPUBKHUX MOMAIB. J[O0 IEHTpaJbHOTO Bally, SIKUU
MPOXOJUTH Yepe3 BCIO MiY, KPIIATHCS pajiajibHI MIMIaNKU Bil 2 70 4 Ha KOXHHI

oA (puc. 7.3 c.14).

1 — BUBI OXOJIOJIKYIOUOTO MOBITPSI; 2 — 3aCyBKa; 3 — yBIJ Ocady;

4 — nepeminlyBaB; 5 — naTpyOOK AJig MOBEPTaHHS XOJIOIHOTO MOBITPS;
6 — nepemillieHHs ocafy; 7 — MPUBILJ NepeMilTyBaya; 8 — MOBITPOAYBKa;
9 — Buxin nominy; 10 — pyx razy; 11 — Buxijg BiAnpansoBaHUX Ira3iB

Pucynox - bararomoposa miu



Ocan, 110 CIyCKA€ThCsl YHU3 Ta Tas3u, IO MiJHIMAIOTHCS YBEPX YTBOPIOIOTH

razamMum Ta ocajoM. SKIo crnajgeHHs ocaiiB BiIOYBAa€TbCS B IMOBHOMY 00’eMi,
TeMIeparypa ra3is craHoBuTh 427-871°C.
EnexTtpuuna miu — 1e TOpPU3OHTaJIbHA CTajieBa Kamepa, B SKIA JUId

TETUIO130JIA1111 CTIHOK 3aCTOCOBYIOThCS KepaMidHi BojiokHa (puc. 7.9 ¢.27)

1 —nopava ocany; 2 — NpuBiA peMeHs; 3 — POJIMKOBE NMPABUIIbHE yJIAIITyBaHHS;
4 — 0XO0NOKYIOU€ MOBITPS; 5 — BUMPOMIHIOBaYl iHpauepBOH1 HarpiBaroyi
eJeMeHTH; 6 — TpaHcropTep; 7 — MOBITPS AJIA AyTTs; 8 — BUBAHTAKEHHS
noniny; 9 — Buxif 3 neyi; 10 — noBiTpsHa npooOKa.

Pucynox - Enextpuuna miu

Ocan yepe3 OyHKep 3aBaHTaXXEHHs MOTpaIUIsie Ha TpaHcnopTtep. PiBeHb ocany
BUPIBHIOETHCS  POJMKOBUM TPABWJIBHUM  YJIAIITYBaHHSIM IO BCIA  IIMPUHI
TpaHCIIOPTEPY Ta CTAaHOBUTh npubOIM3Ho 2,5 cm. lleit map mnepecyBaerbes
TPAHCTIOPTEPOM IIiJ HArpiBalOYMMHU €JIEeMEHTaMH, SIKi BHUIPOMIHIOIOTh EHEPTIIo,
HEOOXIHY JUIsl mpolecy crnajeHHs. [lomis BUBOAWTBCSA Yy KIHII TPAHCHOPTY Ha
CUCTEeMY BHBAaHTaXEHHS TomiTy. [OMOBHMMH TiepeBaraMuM  BUKOPHCTaHHS
CJICKTPUYHHUX Te4Yell € HEBUCOKI KamiTallbHI BUTPATH Yy CYKYIHOCTI 3 B1JIHOCHO
HU3BKMMM BHUTpaTaMu €Heprii. Ajie Taka Miy 3aiiMae BIJHOCHO OUIbILIY IJIONLY Y

MOPIBHSHHI 3 IHITUMH BUIaMHU TIEYEH.



bapabanna miy  (Tema 8 1m1.3)



Jleknis 8. Tepmiuna o6poOka ocasi

1. 3acrocyBaHHs (POHTAHYIOUOIO LIAPY.
[IpyHmMn — po3paxyHKy cymapok. dDakropu
1HTeHCHU(IKaLli MPOLECy CYIIKH.

3. CmanenHs ocasis.

1. Tepmiuna cymka ocajiB I03BOJISE 3HE3APA3UTH OCAIM, SHU3UTH 1X Macy
Ta 00'eM. Ii 3acTocyBaHHs 3a6e3medye MOKIMBICTh €()EKTHMBHOTO BHJANEHHS OCaJiB
3 TEPUTOPINA OYMCHUX CTAHUINA Ta MOAANIBLIY iX yTuiizauito. [licis TepMidHOI CylKu
ocajl MpeJCTaBisie cOO0K CUMYYUid MaTepian BoJioricTio 5-40% 0e3 reiabMIHTIB Ta
MaTOT€HHUX MIKPOOPTraHi3MiB.

TepmiuHa cyimika ocajiB BUKOHYEThCS Ha CYIIWJIBHUX YyCTaHOBaX, SKI
CKJIQZIAIOThCA 13 CYNIMJIBHOTO amapara (Cymiapku) Ta JAOMOMIXHOTO 00JiagHaAHHS, 10
CKJIaJly SIKOTO HAJIEKATh TOIKH, MiAIrpiBayl-TeINIO0OMIHHUKI, JKUBJIIOBaYl, [IUKJIOHHU,
KOHBeHepHu Ta OyHKEpH.

Cepen OaraThoX CHoOCOOIB CYIIKM TIepeBara HANa€TbC KOHBEKTHBHOMY
croco0y, Mpu SKOMY HeoOXiHa Jisi BUIIAPEHHS TEIJIOBa €HEPris MepeaacTbCsl 0CaIy
TETJIOHOCIEM-CYIIMIIBHUM areHToM. HezaneHo BiJl BUIY CYNIMJIBHOTO areHry yci
CyLIapKU KOHBEKTUBHOIO TUITY MOKHA PO3AUIMTH Ha 1Bl BEJIMKI IPYIIH:

1)B sIKMX TiJ 4Yac TPOAYBKM CYIIMJIBHOTO areHTa uepe3 Iap marepiaia
YaCTUHU OCTaHHBOTO 3AIIUIIAIOTHCS HEPYXOMUMHU;

2)B SIKMX YaCTUHU MaTepiayia MepeMIlyIOThCsl Ta MEPEMIITYIOTHECS TOTOKOM
CYIIUJILHOTO areHTa.

Jlo mepioi rpynu Hauexkath Cymapkd 3 QuIbTpyrouuM Inapom (O6apabaHHi,

CTPIUKOBI Ta IHIII), O JAPYroi- CYIIAPKH 13_3BAXKEHUM IIApOM (KHUIUIIYUM Ta

(GOHTAaHYIOUMM), @ TAKOK THEBMOCYIIIAPKH.

S0 uepe3 HEpyXxOMUM Imap oOcady TMpOIyCKaTh 3HHU3Y YBEpPX IOTIK
rapsiyoro rasy, py BU3HAUEHOMY 3HAYEHHIO HIBUAKOCTI BECh IIAap Ocajy Inepeiine 10
3aBHCIIOTO CcTaHy. Takuil map Haragye piguHy, IO KHIIHTh, TOMY HAa3UBA€THCS
NMCeBAOKMKEHNM.  XapaKTepUCTUKH  TICEBAOCKIDKEHOTO  Imapy:  3HadHa
TypOYJIEHTHICTb, IHTEHCUBHUI Maco- Ta TEIUIO0OMIH MIXK Ta30M Ta YaCTUHAMH OCaldy.
IHTeHCHMBHE TIepeMillieHHsT CHpHs€ BUPIBHSHHIO TEMIIEPATyp y BChOMY 00’ eMmi.

@doHTaHyOUMH mIap MOKHA 3aCTOCOBYBATHU MPH OyAb-sIKOMY MpOLECI CTBOPEHHS



HAJIMHOTO KOHTAKTy raza 1 4yaCTHMH. YMOBH JJIsi SIKICHOTO BHCYILIEHHS MaTepiaiy
CIiAyroYi: IHTCHCHBHE TIEpEMIIIyBaHHS; BEJMKa IUIONIA IIOBEPXHI BHUIIAPEHHS,
MaKCHMaJbHO MOJKJIMBE TIJBHINEHHS TEeMIepaTypy CYIIKWA; MPaBWIBHUNA BUOIp

MIBUAKOCTI PyXY Ta30BOro MoToky. Cxema yCTaHOBU JJI BUCYILICHHS 0cay MOKa3aHa

Ha PHC.
\4 1 — 6yHkep 3 ocazom; 2 — IIUKJIOH;
2 3 — ckpyOep;4 — BUTSHKHUM
3 BEHTHJIATOD; 5 — MUTIHAPOKOHIYHA
cymapka; 6 — myJibT yIpaBIiHHS;
— 7 — OyHKep BUBaHTaKCHHS;
Q . 8 — Tomnka; 9 — moBITPOTyBKA.
1 /
7 Pucynok 16 — Cxema yctaHOBH
9 8 JUTsl BUCYIIICHHSI OCaJIiB Y
/ 6 (bOoHTaHYIOYOMY IIIapi

Tabmuus 9 — Cknagarodl eJ1eMEHTH YCTaHOBH JJI BICYILIEHHS OCa/iB

Ckiaaaouyui eJ1eMeHT . .
IIpu3HayeHHsn KinbkicTh
YCTAHOBH

bByHKep KUBJICHHS Jlns npuiioMy Ta nogadi ocagy I r

bartapeitHuii IUKJIOH [lepmia cTyniHp BUJaJIE€HHS TUITY 1-2

Moxpuii ckpy6ep HpOMHBKa BUPOOJIEHOTO Tennogocig apyra 1
CTYMIHb BUAAICHHS MIITy. Y TUIII3a1lisl Teria

BuTskHUI BEHTUISATOD Butspkka BUpoOJIEHOTO TETIOHOCIS 1

Kopnyc nuniaapokoniunoi |CTBOPEHHS aepOAMHAMIYHOTO 1 TETIJIOBOTO 1

CYIIApKHU PEXUMIB CYIIKH, POHTAHYIOUOTO IIapy

TTy/bT yrpasmins P03MimeH_H;1 KBII Ta ynpaBniHHs 1
TEXHOJIOTTYHUM TMPOIIECOM CYIIKU

byHnkep BUBaHTa)KEHHs [IpuitmaHHs Oca/iB Ta peryJatoBaHHs HOro 1-2

ocany BUBAHTAKCHHS

Tonka ns crianeHHs OTpuMaHHS TEIUIOBOI €HEePrii, HEOOX1IHOT 1

PIAMHHOTO TOIJIMBA JUISl CYIIKH OCaJiB

Hanipuwuii BEeHTUIATOD CTBOpPEHHS HANOPY TEIJIOHOCIS 3 METOIO 1-2

BHCOKOT'O TUCKY TICEBJIO3KMKEHHS 0caly




MeTon Cymiky B 3yCTpiUHUX CTPYSAX I'a30BOTO MOTOKY € OJHHUM 13 HalOUIbII
e(DEeKTUBHUX Cepell MOXXJIMBUX METOJIB CYIIKM MaTepialgiB y 3BaKCHOMY CTaHi.
CyTHICTh IOTO METOJy MOJISITa€ B TOMY, 10 YAaCTHHKU MaTepiaiy, 3HAXOJSI4UCh Y
3aBHCIIOMY CTaHi B TapsYOMy Ta30BOMY IOTOIIl, PyXalOThCS HA3yCTPId OJJHA OJHIH 1 B
pe3yNbTaTi yIapHOi 3yCTpidi MOTOKIB BCTYNAIOTh Y KOJUBAIBHUN PYX, IPOHUKAIOYH
13 OJIHOTO TOTOKY B 1HIMKA. HacmiakoM 1bOTO SIBISETHCS 30UIBIICHHS TIHCHOI
KOHIIEHTpAIlli MaTepiajiiB B 30HI CymKHU. [IpU AOCTaTHbO BUCOKUX IIBHJKOCTSIX
CYIIMJIBHOTO areHTa matepiail MoApiOHIOEThCS, CyMapHa ILIolla MOBEpPXHI Maco- 1
TEMI000MiHY 301JIBLTY€ETHCS.

EdextuBHuil (po3paxyHKOBUM) KOE(DIIIEHT TEIIOOOMIHY B 3YyCTPIUYHUX
MOTOKAaX € MpsIMO NIPONOPLIOHAIBHUM KBaJpaTy ILIBUIKOCTI Ta30BOTO IOTOKY.
Bracaigok 115010 MIBUIKICTh MPAKTUYHO OOMEXEHA TIIBKM YMOBAMH IOJIPIOHEHHS
YaCTMHOK MaTepially Ta 3HOIICHHSM CTIHOK CYIIMIBHOI KaMepH.

Jlo 3aranbHUX MepeBar BUKOPUCTAHHS CYIIApPOK MOXHa BITHECTH CIIIYIOYl
(dakTOpu: TOBHE BHUKOPHCTAHHS 00’€My; MOXJIMBICTb pEryjslli TPHUBAIOCTI

nepeOyBaHHs 0cajy, IHTCHCUBHICTh TEIUIOOOMIHY.

2. Jlnsi IpOEKTYyBaHHS YCTAaHOBH JUIsl CYIIKM Ocaay Tpeba 3HAaTH 30BHINIHINA
BUTJIS[, OCay — B IIMaTkax, ab0 y BUIJISAI CYCIHEH3il, MOYAaTKOBY Ta KIHIIEBY
BOJIOTICTh, TEMIIEPATypy Ta3y, MPOIYKTUBHICTh CYIIAPKH 3a BOJIOTOI, TPUBAIICTH
BUCYIIICHHS OCaTy.

Huxde npuBeneHi napaMeTpu po3paxyHKy MaTepiaabHOro 0anaHcy CyliapKu.

Po3paxyHOK MaTepiaJLHOr0 0aJaHCy

Hanxomxkenns Butpara

Maca Bonororo ocany, Gi Maca BucymieHoro ocany, G
Cyxe nositps, L Cyxe noitps, L

Bogora 3 moBitps, LXo Bonora 3 mositps, LX>

Xo - BOJIOTICTb MOBITPSI, 1110 HAJTXOIUT,
X2 - BOJIOTICTh BUPOOIECHOTO TOBITPSI.

PiBHsiHHS MaTepianbHOTO OaJaHCy CYIIapKH:

Gi+L+LXg=G,+L+LX,

KinbKicTh BUITApEHOT BOJIOTH W.:



Wg:Gl-GZZ L(Xz-Xo)
BuTpara abCoI0THO BUCYIIIEHOTO MOBITPA:
L =W,/ (Xz2- Xo)
Bosoricts BUp0oO6I€HOTO TOBITPSI:
Xo=(LXo+W,) /L

[1i yac CymKy KiIbKICTh a0OCOJIFOTHO CYXOI'0 0Caly HE 3MIHIOEThCS:

G1 (100 — W) / 100 = G, (100 — W2) / 100 ,

Jle W1, Wa-pomnoricts ocamy Bimmosinso 10 ta micis cymku, %.
KinbKiCTh BUCYIIIEHOTO OCay:

G, =0y (100 — Wl) / (100 — Wz)
KiJIbKICTh BOJIOTH, 110 BUMIAPIOETHCS 1] YaC CYIIKU:

Wg = Gl (W1 — Wz) / (100 — Wz)
Kinexicts iy P:

P=01G;

ITuroma Butpara Temna 0, , K/x/Kr:

qM:(QZ'gl)GZCZ/WG

ne 6, 6 - temmeparypa ocagy, Wm0 HAZXOAHTH 0O CYMIKA Ta
BUBaHTaxXyeThes, °C,

(> - TemoeMKicThb ocany, KJI>K/KrxT.

[Iporiec cymniku rpaHyJIbOBAHOTO OCay MOKHA YSBHTH Y BUTJISA/I TBOX SBHIIL
MEePEMIITIICHHST BOJIOTH 13 BHYTPIIIHKOI MOPOKHUHU TPAHYIH O 1i MOBEpPXHI Ta
BUJIaJICHHS BOJIOTH 3 TIOBEPXHI TPAHYJIM B HABKOJUIITHE CEPEIOBHIIIC.

[1ix yac nmepioro nepioay CyuKHu, KOJIM MOBEPXHS 0Caay HaCUY€Ha BOJIOTOIO,
IIBHJIKICTh TIEPEMIIICHHS BOJIOTH 3 TJIMOMHHHMX IapiB HE BIUIMBAE Ha IIBUIKICTH

cymik. OTxe, MBUAKICTh CYIIKH 3aJ€KUTh Bl IHTEHCUBHOCTI BUMAPEHHS BOJIOTHU 3

nosepxai ocaxy Q:



Q=aF (T,—T,)
ne [Tg — TO] — TeMIepaTypHUH Harip (Pi3HMI TeMIepaTyp TEIIoHocis | g
Ta 0cay To),
O - KOe(DiIlleHT, M0 3aJCKHUTh BiJ YMOB OOTIKAHHS YAaCTHHOK OCaTy
TEIJIOHOCIEM.

ITig yac npyroro nepiofy CyIIKH HIBHUAKICTh CYIIKH 3HMXKYIOTBCA Ta PI3KO
HiABUILYETHCS TEMIEpaTypa OCaJy BHACIIJOK IOTJIMOJICHHS 30HM BUIIAPEHHS.
[HTEeHCHUBHICTD TPOLIECY CYIIKH OOMEXKYETbCS MIBUAKICTIO MEPEMIIIEHHSI BOJIOTH 13
BHYTPIIIHIX [IapiB 0 TOBEPXHI FPAHYI] OCAIiB.

Jlo 3aranbHMX (akTopiB 1HTEHCHU(IKalli MPOUECy CYIIKH OCaJiB MOKHA

BIJIHECTH HACTYIIHI:

3aCTOCYBaHHS TEIUIOHOCIIB 3 OUIBII BHCOKOIO TEMIIEpaTyporo (TeMIiepaTypHUn
Harip);

- moapiOseHHs ocajiB — GOPMYBaHHS TPaHyJl ONTUMAIBHUX PO3MIPIB;

- TIIBUIIEHHS TEMIIEpPaTypH Ta3y, 10 HaIXOINTh;

- 3aCTOCYBaHHS PEYOBHH, IO PO3PHUXJISIOTH CTPYKTYPY BHUITAPIOBAHOI BOJIOTH;

- TIOBTOpPHE BUKOPWCTAHHS TEIJIa BUPOOJIEHOTO Tasy;

- TEIUIOI30JISALIIA.



Jlekuisn 9. MeToau 3HEpa)KEHHS Ta 3HEIIKOPKEHHS 0CaiB

1. 3HEmKOMKEHHS PIAMHHUX OCaliB  METOJOM
HarpiBy.

2. XiMIYHHUM METO]1 3HE3apaKCHHS OCa/iB.

3. biorepmiuna 06poOKa (KOMIIOCTYBaHHS ) OCa/IiB.

4. TepmiuHa CyIIKa OCaJliB.CIIAJICHHS OCA/IiB.

1.3rigHO 3 AAHWUMU MOCTIIKEHb | MJI MICBKOi CTIYHOI BOJIW BMIIY€E MTOHA
Imapn pizaux Oakrtepiid. 3.I°. BacuibkOBOIO BCTaHOBJIEHO, IO SIS TEJIBMIHTIB
ruHyTh npu temmeparypi t=50°C na mpots3i 2 roaun, npu t=60°C Ha npoTs3i
Hnekubkox xBuiuH, mpu t=70°C Ha mnpoTsA3i ACKIIbKOX cekyHa. [larorenna
Mikpodiopa ocajiB Mpu OPOJIIHHI CKOPOUYETHCSI B HE3HAYHOMY 00CS3I.

3rigno 31 CHill 2.04.03-85 “Kanamizamis. 30BHIIIHI MEPEXI Ta CHOPYIU
amapatv Il TEPMIYHOI CYIIKM TOBWMHHI 3a0e3nedyBaTH IMPOTPIBaHHS BCIE€T Macu
ocaaxy a0 temreparypu He MeHmie 60°C. OOpoOka rcaaiB MHU OUIbII BHCOKHX
TeMIlepaTypax J03BOJISIE 3HUIMUTH B OCaJax HE TUIbKU SNl TEJIbMIHTIB, ane i
MaTOr€HHI MIKPOOPraHi3MH Ta BipycH. JJis 3He3apakeHHs Ta 3HEIIKOHKEHHS 0CalliB
MOXYTh OyTH 3aCTOCOBaH1 CHIAylOUl METOAU: TepMIuHl (TpOrpiBaHHS, CYIIKa,
cnajieHHs); OloTepMiuHi (KOMIIOCTYBaHHs); XiMiyHI (0O0poOka  XIMIYHUMHU
pedyoBHHAMH); O10J0TIYHI  (3HEMIKO/HKEHHS MIKPOOPraHi3MiB 32  JOTIOMOTOIO
MPOCTIIUX TPUOKIB, TPYHTOBHX poOCiuH); (izuuHi (pamiamis, YIbTPa3BYKOBI
KOJIMBaHHS, TOIIIO).

[IpakTryHe 3acTOCYBaHHS OTPUMAJU TEPMIUuHI, O10TEpMIYHI, XIMI4HI METOIU
3HEpaKEHHS Ta 3HEIIKOKEHHS OCa/IiB.

Jlnst  3HEpakeHHS Ta OJHOYACHOI CYIIKM aKTHMBHOTO MYJy MOJKHA
3aCTOCOBYBATH PO3MOPOITYBAIBbHI CYIIAPKH Ta CYMIAPKUA-TPAHYJISTOPU, KaTaTITHIHI
TCHEPATOpPH TeIla 3 M SKUM PEKHMOM CYIIKH, IO TOMEPEIKYE CITIKaHHS
OpraHiYHUX PEYOBHH.

[Tpu 30poskeHHi ocajiiB B TepMODITLHUX yMOBaX JJisi 3HE3apa)KeHHS MO>KHA
HE 3aCTOCOBYBAaTH JIOJATKOBUX BIIAIITYyBaHb. llepen 30poskeHHSIM B Me30(iTbHUX
YMOBAX JJIsl 3HE3aPAKEHHS OCAJIIB B JEIKMX BUITAJIKaX MOXXHA 3aCTOCOBYBATH OJIHO-
JIBOX- 0araToCTYINEHEBI TEIJIOOOMIHHUKM JUisi HarpiBy ocaay no t=60°C Ta

MOCTIAYH0Y0ro oxoiokeHHs 10 t=35°C nepen HaIXOMKEHHSIM /10 METAaHTCHKIB.



Haiibinpm  epexTuBHUMHU amapaTaMd [Jsl TPOTPIBY PIAUHHUX OCAaJiB
ABJISIIOTHCS aMapaTy 3 BUKOPUCTAHHSAM O€3MOCEepeTHhOTO KOHTAKTa Ta TEIUIOHOCIS 3
ocajamMu (HarpiBaudi 13 3yCTpPIYHUMH IIOTOKaMH, SKI 3a0e3MeuyloTh OapOOoTakHE
HarpiBaHHS OCAaJlIB, OTPYXKHI TOPLIKH).

Cytnicts HU3KOTeMneparypHoro (Hmwkue 100°C) HarpiBaHHS MOTPYKHUMU
ra30BUMHU TOPUIKaMU MOJSTa€E B TOMY, IO MPOJIYKTH CHAJICHHS Ta3y MPOIyCKalThCs
yepe3 map ocaay. [IpolykTu craneHHs MUTTEBO OXOJIOJKYIOTHCS 10 TEMIIEPATypH,
mo Ha 2-3°C mnepeBuilye TeMmiepatypy ocaay. Henmomikom 1poro Meromy €
HEOOX1/THICTh >KUBIICHHSI TOPIJIKM Ta30M Ta MOBITPSM CEPEAHBOIO THCKY BHACIHIJIOK
3HaYHOTO OTOPY 3 OOKyCepeI0BHIIa, IKE HarPiBAEThCA.

A.3. €BuneBuY 3alporoOHYBaB TEPMOIpPaBITALIMHUN MYJIOYLIIIbHIOBAY IS
3HEpPaXEHHS Ta OJJHOYACHOTO YIIUIbHEHHS! aKTUBHOTO MYILY.

TemnmoBa 00poOka ocaiiB sIBISETbCS OLTBIN ekoHOMIUHOO Ha 20-30%, HIXK
BiJIoMi MeToIu OOpOoOKM oOcajiB, aje TMoTpedye 3aCTOCYBaHHS CKJIQJHOTO
TEXHOJIOTIYHOTO OOJIaJIHAHHS Ta 3aJlydeHHs (axiBIIB BHUCOKOI KBamidikarlii.
XapakTepHa cxema TeIuioBoi 0OpoOku 3 TpyO4yaTUMHU TEIUIOOOMIHHUKAMU

MpE/ICTaBICHA HIKYE (pUC. ).

A

11 B
_ 14
12 l —
_1—: _4—: W, . ) o—o\
RIS ot N W
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1 —pesepByap —Hakonmu4yBay; 2 — moapiOHIOBaY; 3 — HacocC; 4 — pe3epByap I 0Cay;
5 — BUCOKOHAMIpHUH Hacoc; 6 — TpyOuaTHii TETUIOOOMIHHMK; 7 — MapOBUH 1HXXEKTOD;
8 — penykuiitHni KinanaH; 9 — KoMoHHUN peakTop; 10 — mpoMuBHUIT Oak;
11 — xorenbHa; 12 — oxonomxysay; 13 — panianbHUN yIIITBHIOBAY;
14 — ®ITAKM (dinsTp-mipec).

Pucynok 17 — Cxema TemioBoi o0poOku ocaay



3rigHo 13 cxemorw (puc. ) moApiONeHUud ocaj HAAXOAUTH J0 BHYTPIIIHBOI
TpyOH TEMI00OMIHHUKIB 6, y MDKTPYOHHI MpPOCTIp MOJA€EThCS Tapsiuuii ocad 3
peaktopa 9. Ilepen peakTopoM ocaj IOTPiBalOTh TOCTPHUM IAPOM, SKH BBOJUTHCS
gyepe3 1mKeKkTop 7 y momarodiit Tpydomposia. Ilicis momepemHboro BUTPUMYBAHHS
HArpiTUA OcajJ HaIXOIUTh IO peakTopa. 3 peakTopa ocaj MiJ J1€l0 TUCKY Hapy
MOJAEThCA Y TEIUIOOOMIHHMKUA Ha3ycTpid BUXigHOMY ocany. I[laporazoBa cymin
BIJIBOJUTKCS 70 MpoMuBHOTO O0aky 10. Ocan oxonomkyeTbes 3 TemiepaTypu 55-80°C
1o 25-30°C.

B neskux Bumaakax mporpiBaHHS OCaJiB HE Ja€ OUIKYBAaHOTO e(deKTa, SKIIO
ocajau JCSKUil yac 30epiraroThesi 0€3 Mociiayouoi 00poOKH (3HEBOIHEHHS), TOMY 110
B HUX MOBTOPHO PO3BUBAIOTHCS MATOTEHHI MIKpoopraHizMu. B Garatbox Bumamkax

3HE3apaKCHHS 0Ca/IiB JAOIIBHO 31CHIOBATH MICHS iX 3HEBOIHCHHS.

2. Meron XIMIYHOTO 3HE3apakKCHHS PIAMHHUX Ta 3HEBOJHEHUX OCAJlIB B
OCTaHHI Yacu HaOyBae€ Bce OLIBIIOr0 PO3MOBCIOIKEHHA. BBeieHHS BamHa MiABUIILYE
3HadeHHsd pH ocaniB no 10 Ta 6inbure. [Ipu nboMy cupi ocaau BTpadaroTh 3alax Ta B
HUX TPUIUHIETHCS PO3BUTOK MAaTOT€HHUX MiKpoopraHi3Mmis. IIpouec racinHs BamHa

CYIPOBOJIXKYETHCS TEIJIOBUAATICHHSIM:
CaO + H>O = Ca(OH)> + 65 k/[c

HeoOxinny kinbKicTh Teria, kJ[K 11 HarpiBaHHS Ocajy 3a JIOMOMOTOIO

BalHa MO>XHA BU3HAYUTH 32 (OPMYJIOIO:

QZ = (Moc Coc + Me Ce)At

e — Mye, M, —maca ocajly Ta BarHa BiJIOBIIHO, KT,

Coc, Cs - mnuTOMa TEIIOEMKICTB ocajly Ta BamHa BiAMNOBIIHO,
kJlx/(krxrpan), Ce=0,92x I/ (Krxrpan),
At — PI3HHIISI TeMmmepaTryp HEOOXiIHOI MJisi HarpiBaHHS ocaxy Ta

BuxigHoi, °C.
[TuTomMa TETUIOEMKICTh OCaTy MOXHA BU3HAYUTH 32 POPMYIIOHO:
Coe = 1,8 (1 + 0,85 W3,,)

ne 1,8 — remmoemkicts cyxoro ocany Boxorictio 5-10%, kJDx/(krx°C),

W, - Bonoricts ocany, 101 OJUHUIIL.



KinpkicTp Temna, Mo MOXHA OTPUMATH MPU TacCiHHI BalHA 3 ypaxyBaHHSIM

rioro aktuBHOCTI 3a CaO, ckianae:

Quom = 1152 A M,

ne A — akTuBHiCT BaIlHa, J0JI OJUHMIII.
KopricTyrounch piBHSHHSAM MatrepialbHOrO OalaHCy, MO)KHA pPO3paxyBaTH

HACKUIBKY MIABUIIUTELCS TEMIIEpaTypa AT, , sximo B oca BBeCTH TMICBHY KUIBbKICTh BaITHA:
ATp - 1]5214 Mg/ (Moc Coc + M@ C@)-
BomoricTe ocaay micis 10/1aBaHHs BaltHa W',

W %, = (1000 Woe — 0,32 4 M,) | (Mo + M,).

BumeBkazani ¢GopMyiu MOXKHAa BHUKOPUCTOBYBATH JJII OPIEHTYBAJIBLHUX
pO3paxyHKiB, 110 3YMOBIIOETHCS HEMOBHUM TraciHHsAM BamHa. (OCHOBHUMH
MPUYUHAMH I[HOTO SBJISIIOTHCS. HEOJHOPIJHICTH BalHA 3a KPYMHICTIO Ta SKICTIO
YaCTUHOK, HasIBHICTh B 0CaJiaX 3B’ S3aHOI BOJIOTH.

JlaGopaTopHUMH JOCIIKEHHSIMUA OYJI0 JOBEICHO, IO JJIS 3HE3apaKeHHS
OCaJliB JOIJIBHO BUKOPHCTOBYBATH TOMOJIOTE BaIllHO 3 TMOBIUIBHUM TraciHHAM. Tax
SKIIO J0 0Cajy, 3HEBOJAHEHOTO Ha IeHTpHU(Y31 A0 BoyiorocTi 63%, gomatu BalHoO y
kubkocTi 17% (3a CaO) Big macu ocany 13 BMicToMm 71% CaO, moTim nepeminnryBaTu
CYMIIII Ha MPOTsI3i 3 XBWIKH, TeMrepaTypa ocaay migHimeTses 1o 80°C.

BanHo gouinbHO 30epiraTd B €MKOCTSAX THUIY CHJIOCHMX OamT 13
3aCTOCYBaHHSM IEPEMINTYBAHHSM JIJIS TIOTIEPE/HKCHHS YTBOPEHHS KOMKIB.

[Tpu 3HE3apa’keHHI HEBEJIMKOI KIJTLKOCTI 0Ca/IiB 3aCTOCOBYIOThH XJIOPHE BAITHO,
ebip, ¢eHon, cnupT TAa IHIOIN PEUYOBMHU. 3a OCTaHHI POKU OTpUMAIU
PO3MOBCIOJKEHHSI METOAM 3HE3apakKeHHS O0cCajiB XIMIYHUMH pPEUYOBHHAMH, SIKi
3aCTOCOBYIOTh CaMOCTIHHO a00 sk qo0pwBa. /[0 TakuMxX peyOBMH MOXHA BIJIHECTU
aMMiak (aMMmiadyHy BOAy, KapOaTioH, popMaibAeriJ Ta iH.).

3acTocyBaHHS BallHa, aMMiaky, Tia3oHy, (GOpMallbJeriay J03BOJISE
BUKOPUCTAaTH iX TMOJBIHHY Jil0 — Ha OCaa¥ Ta HA TPYHT, IO JA€ 3HWKCHHS
eKCIUTyaTaI[lfHUX BUTPAT HA 3HE3aPAKECHHS 0CaJiB Ta MIATOTOBKY iX /10 YTHJIi3aii.

3. KommnoctyBanHs — 11¢ OlOTEepMIYHMI TPOIEC PO3MAJAEHHS OpPraHivyHOl
PEYOBHHM OCAJIIB, KUK 3IACHIOETCS TIiJ] BILTMBOM aepOOHHMX MIKPOOPTAHI3MIB IS

3HE3apaKeHHs, CTab1I3a1lii Ta MATOTOBKY OCAIB JI0 YTHIII3allil K I0OpUB.



bioTepmiuHuil mpoILec CynpoBOKYETHCS MOTIMHAHHSIM OPTaHIYHUX PEYOBHH
Ta migBumeHHsM Ttemneparypu a0 50-80°C, mo cmpuse 3HEMKOIKEHHIO Ta
CKOPOYEHHIO MacH ocajiB. KiibKiCTh OpraHIYHUX PEUOBUH 3MEHIyeThes Ha 25-40%
B 3QJEXKHOCTI BiJ CKJIaay OcCaay, METOAA, TPUBAJIOCTI Ta YMOB KOMIIOCTYBaHHS.
KomrmocT oTpuMytoTh y BUTIISII cuitydoro mMarepiaia BoJioricTio 40-50%, BiH He Ma€e
3amaxy, He THUE, SIBJSETHCS TAPHUM JTOOPHUBOM.

Jlnst 371CHEHHST CyMICHOTO KOMITOCTYBaHHSI OCaJiB Ta TBEPAMX IMOOYTOBHX
BIZXOJIIB po3po0iieHa cxeMa CEeKUIMHUX MaiigaHiB. OnHa Cekilisi 0OCIYroBy€e MICTO 3
HacesieHHsIM B 50-70 Trc. MEIIKaHIlIB Ta Ma€ Po3Mip AUISTHKY Y TUTaH1 pruOm3Ho 1,5 ra.
Ha cexuiiinuii Maiinan i 3He3apa)KeHHsl 1 IepepoOKU MPUIMAIOThCs TBEP/L MOOYTOBI
Bimxomu rycrunoro 0,15-0,.31/M3, mo MmaroTe Bosoricts 30-65%, fki BMILIyIOTH HE
MeHIIe, Hixk 40% OpraHiuHMX PEeYoBUH Ta OCAJH CTIYHOI BOIM TycTHHOM 1T/M° , mo
MaroTh BoJoricte 70-85% 1 BMIIyrOTh He MeHIe, HiX 40% opraHidHOI PEYOBHUHHU.
Buxonsun 3 1ux ymoB, NPOJYKTHBHICTH OJHIET cekiii ckiamae 12-14 Ttuc.t/pik 3a
TBEPAUMHU NMOOYTOBUMHU BiAXOAaMHU Ta 6-7 THUC.T/PIK 32 OCalaMU CTIYHOI BOJIH.

3riiHo 13 cxeMolo (puc. ) TBEpJl MOOYTOBI BIAXOAU Ta 3HEBOJHEHI OCAIU
BUBAaHTAXKYIOThCS 3 TaHAyca Ha OCTOHHUW MaWJIaHYuK, [J€ 31IMCHIOEThCS
MepeMilTyBaHHsl 3a JOMOMOIo Oyliblo3epa 1 Ko3IoBoro kpana. IloTim Bcsi maca
3CYBA€ThCA B 30HY JIii KO3JIOBOTO KpaHy 3 TpelpepHUM 00JIalHAHHSIM, 32 JOTIOMOTOI0
SKOTO CyMIII CKJIQJaeThesl B mTadens. Bucora mtabento He MOBUHHA TIEPEBUIIYBATH
S5Mm, mupuHa - 28m, AoBxkuHa - 40M. TexXHOJOTIYHUN PEXKHUM JTAHOTO METOILY
nepepoOKM BIAXOIB mepeadadyae HAKPUTTS KOMIIOCTYEMOi Macu Oe3NeYyHUM B
CaHITapHO-EMIAEMIONIOrYHOMY BIJIHOIIEHHI MaTepiajioM, HAmpHKIad, KOMIIOCTHUM
mapoM y 0,15-0,25m. Ilicmsa 3akiHYEHHsSI 3HE3apaXEHHs CyMIll 3a JOMOMOTOIO
KO3JIOBOTO KpaHy TMOJAEThCS 10 KUBJIIOBaua OapabaHHOro MOJpiOHIOBaua, MiCIs
SIKOTO BCTAHOBJICHWW MArHITHUM Cemapatop JUisl BUJAJICHHS JIOMY YOPHUX METaiB.
[ToTiM KOMITOCT TPOIMYCKaIOTh uepe3 MoApiOHIoOBad. TpUBAiCTh KOMIIOCTYBaHHS B
mradensx ckiagae Bijg 1,5-2 1o 3-6 micsiiB.

3. Haiibinbm edexTuBHE 3HE3apaKEHHSI 3HEBOJHEHUX OCAIIB JIOCATAETHCS
IpyU TEPMIYHOMY BHUCYIIYBaHHI. AHaNI3 TEXHIYHOTO BUKOHAHHS CYIIKH PI3HUX
MarepiaiiB TOKa3zaB, IO JUIs JIETEIbMIHTH3AIN] 3HEBOAHEHUX OCAMIB  JOIIHHO

BUKOPUCTOBYBAaTH  pajialliiHAA  METoJ 3  JDKepenamMu  1H(GPaduepBOHOTO

BUINIPOMIiHIOBaHHSA. [H(pauepBOHI  mpoMeHi, NPOHUKAIOYHM B TIUO MaTepiany,
NEPETBOPIOIOTHCS B TEIUIOBY €HEPTil0, MPH IOMY MOTIK TETUIOTH 30UTBIIYETHCS Y

l'IOpiBHSIHHi 3 IOTOKOM TCIIJIOTH HiII 4ac KOHBEKTUBHOI1 CYHIKHU.



CnaneHHss — 1€ TMpOLEC OKHUCIEHHS OpPraHi4HOi YacTHHH OCaJiB NpU
MiBUIICHIM Temmeparypi 10 yTBopeHHs HeTokcnyHux rasziB (COz, H2O, Ny), ta
BHJIAJICHHSI MIHEPAJTbHOTYACTHHH Y BUTIISI  PO3IUIABY a00 CyXOTo MOPOIIKY (ITOTIi)
Ocaan MICBKUX CTIYHUX BOJ JIOIUIBHO CHATIOBAaTH y THUX BUIIAJKaxX, KOJIW BOHU HE
MOXKYTh OyTH yTHI130BaHi 5K 100puUBa.

CnaneHHss 3HEBOJHEHMX OCAJiB 3aBXIU BHUIIEPEIKAE EHIOMETPUYHUMN
IpoIIeC iX TEIUIOBOI MiATOTOBKHU: MPOTPIB MaTepiana, BUMAPEHHS BOJOTH, BUJAICHHS
JETKUX peyoBHH.BUTpaTH TemyioTH Ha 1edl mpolec JOCTaTHHO BEJHKI 1 B JCSKUX
BUIMAJIKAX MOXYTh TIEPEBUINYBBATH KUIBKICTh TETUIOTH , IO BUIAISETHCS TIPU
CHAJICHHI OCa/lB.

Jis  cnaleHHs ocaliB  3a KOPJOHOM 3aCTOCOBYIOTb B OCHOBHOMY
0araTomno/IoBi Meyi Ta Mmeyl 3 KUIUITYUM I1apOM 1HEPTHOTO HOCIs, a TakoK OapabaHH1
neyi, KaMepHi TOTIKH.

bapabanna miu (puc. ) siBIIsiE COOO0 CTaJIeBUI IWIIHAP, QyTEepOBaAHUIMA

BOTHETPUBHUMU MaTepiaJlaMHu.

1 - najpHUK;

2 - 11oj1a4a 3HEBOJHEHUX OCaJIiB;
3 - 6bapabanHa miy;

4 - BiABEACHHS ra3iB;

5 - KaMepa JOBUTIAJICHHS,

4 6 - BUITyCK TIOTILITY.

Pucynox - bapabanHna niu

Bapaban oGepraerbes 3 uwactotoro  0,8-2 xB!. CXWIBHICTH 3HEBOIHEHUX
0CaJiB 710 YTBOPEHHS KICUKNX KyJIhOK BUKIMKAE 3HAYHE HEAOBUIIAJICHHS OPTaHIYHIX
PEYOBHUH, TOMY Ha BUXO/II 3 M4l BCTAHOBJICHA KaMepa JTOBUIAJICHHS, KA OJHOYACHO
€ KaMeporo Il 0caKyBaHHs nomiry. DyTepoBKa medi npu o0epTaHH1 3HAXOAUTHCS B
YMOBaX TOCTIMHUX 3MiH TEMIEpaTypH, IO BUKIWKAE YTBOPEHHS po3kojuH. Kpim
TOrO, JUIsl 3MEHILIEHHA Macu OapabaHy (yTEepoBKY I€4l BUKOHYIOTb HEBEIMKOT
TOBIIMHHU, TOMY BTpaTH TeIJla B 30BHINIHE CEPENOBUINEC € 3HAYHUMH, A 1X

IIOIIOBHCHH:A HCO6XiI[HO J0AAaTKOBC ITAJINBO.



Jleknist 10. TexHOJOTIYHI CXEMH MEPEPOOKH OCaIiB

1. TlepenymMoBH CTBOPEHHS KOMILIEKCHHX CXEM
nepepoOKu ocaiB.

2. TexHomoriuHi  cxemMu  IepepoOKH  OcajiB
MPUPOTHUX BOJI.

3. TexHomoriss KOMIUIEKCHOT mepepoOKH ocaiiB 3

MICBKOI CTIYHOI BOJIH.

1. Tlpu mpoekTyBaHHI cOpyH JUisi 0OpOOKM OCajliB BEJIMKA yBara HaJaaeThCs
COILIIAIbHO-€KOHOMIYHOMY ~ OOTPYHTYBaHHIO MAaJOBIIXOJHMX Ta OE3BIIXOJIHHUX
BUPOOHMITB. BaxnuBicTh 1i€i MpoOJEeMU MOSICHIOETHCA TMOCTIMHUM 301IbIIEHHAM
00’eMy 0caJiiB, 110 MOB SA3aHO 13 3pOCTAHHSM YHCEJIBHOCTI MICHKOTO HacejaeHHs. Jliis
30epiranHs He0OpOOIEHOro ocaay HeOOX1JH1 3HAUYH1 3eMeNIbH1 JIISTHKH, CTBOPIOETHCS
3arpo3a BTOPUHHOTO 3a0py/IHEHHS HaBKOJIMIIHBOTO cepefoBuina. ['ojoBHa meTa
TEXHOJIOT1i 00pOOKHU OCaIiB — OTPUMAHHS MPOAYKTIB, IO SBISIOTHCS HEUIKIIJITUBUMHU
y CaHITapHOMY BIJHOIIEHHI, SKICHMM CKJIaJl Ta BJIACTUBOCTI SIKMX 3a0€3MeUyIOTh
MOXJIMBICTh 1X BUKOPUCTAHHS 0€3 HACIIIKIB JJIsl HABKOJIMIIIHBOTO CEPEAOBUIIIA.

Icnytoul MeTonu 0OpOOKHM OCa/iB HaNpaBJICH] Ha PIIICHHS YAaCTKOBUX 3ajad.
Tomy Hazpina HEOOXIAHICTh KOMILIEKCHOTO BHUPIIICHHS MUTaHHS OOpPOOKMU OCaiB,
NEPETBOPEHHS Mpoliecy OOpOoOKM OcaiB y Hpolec MepepoOKd iX 3 OTPUMAHHAM
TOBAapHUX MPOAYKTIB 3aIJIAHOBAHO1 SIKOCTI. TE€XHOJOrYHI CXEMHU MEepepPOOKH OCaIB y
OyIb-SIKOMY BHUIAJKy OyIyrOTbCS Ha KOMOIHAIlli pPI3HMX METOMAIB MIiATOTOBKHU Ta
00poOKHU OcaiB.

KowMmriekcHa TexHOJIOTiUHA cxema mepepoOKH ocajiB mepeadayae Cliiayrodl
OCHOBHI ITPOIICCH:

— MIAITPIB aKTUBHOTO MYJy, PETyJIOBaHHsS TEMIIEpaTypd Ta HOro yulijJbHEHHS Ha
TepMOQIIOTAUIHHUX MYJIOYIIIJIbHIOBaYaX,

— TM0AadYy BOJIOTO3HMKAIOUMX JOO0ABOK, 3MIIIEHHS 3 aKTUBHUM MYJIOM Ta CYIIKY Y
CyHIMIIKax 3 (POHTAHYIOUUM IIIapOM,

— KOHJUIIIOBAHHA OCaJly NMEPBUHHUX BIICTIMHUKIB a00 CyMillll 3 aKTUBHUM MYJIOM
Ta T0J1avy TOMOMDKHUX (PUIBTPYIOYMX MaTepiais,

— MexaHIYHe 3HEBOJHEHHsI 0caly Ha OapabaHHUX BaKyyM-(iiabTpax,

— TEpMIUHYy CYIIKY OCaJy Ha CYIIMIKax 3 (POHTaHYIOUHM IIapoM,



— OXOJIO/KEHHSI TPaHyJIbOBAHMX MPOJYKTIB, po3(acoBKy Ta 30€peKeHHS] TOBAPHOIO
IPOJYKTY,

— TMEpBUHHE OYMWIIEHHS, BTOPUHHE BOJIOT€ OYHMIIEHHS Ta  OXOJOJKECHHS
BIJIMTPAIlbOBAHUX T'a3iB.

Po6GoTta BCiX YCTaHOB KOHTPOJIIOETHCS 3a JIONOMOIOI MPUIIALIIB, IO
MOKa3yI0Th 1 3alMCYIOTh 3HAYEHHS BUTPAT MaJ€HHS, MOBITPs, OCady, TEMIIEpaTypH,
TUCKY Ta IHIIUX MapaMeTpiB.

[IpoGnema ouMilieHHS BOAM BUMAara€ KOMIUIEKCHOTO MiJXOJY, BPaXxOBYIOUH
BUpIMIEHHS THTaHb, IIOB’S3aHUX 3 OOPOOKOI Ta YTWII3AIE0 OCaiiB, IO
YTBOPIOIOTHCA.

Bucokuif BMICT T1IpOOKHCY QJIFOMIHIIO MOSICHIOE MOTO BHCOKY BOJIOTICTH Ta
HU3BKY BOJOBIJal0Uy BIacTUBICTh. OO0’ €M YyTBOpPIOBaHMX ocaiiB ckianae Big 0,3 1o
1,0% Ta Ounplie Big 00’e€My OYMIIYBAaHOI BOAM, BOJOTICTh OCAJIB CTAaHOBUTH 99,7-
99,0%.

3HEBOJHEHHS TIAPOOKICHUX OCaJiB, 110 YTBOPIOIOTHCS IIiJl Yac OYHIIECHHS
IPUPOJIHOI BOJAW JOLUIBHO 3A1MCHIOBATH Ha (QuUIbTp-Tipecax. B okpemux Bumagkax
MIPY OYUIIEHH] BOJM 3aBUIIEHOI MyTHOCTI MOKHA 3aCTOCOBYBATH BaKyyM-(iJIbTpH.

Haii611b11 eeKTUBHO 3acTOCYBaHHA (PUIBTP-TIPECIB AJIsI 3HEBOJAHEHHS OCa/IIB,
0 MalTh HHU3BKI 3Ha4YeHHsA KoedimieHTiB ctucnocti (S<0,6). ['iapookucHi ocaau
MalTh 3HaueHHs KoedimieHty cruciocti B Mmexax 0,8 — 1,2. Jlnga ycminrHOro
BUKOPUCTAaHHA (DUIBTPIPECIB TPU 3HEBOJAHEHHI T1APOOKHUCHUX OCaAiB HEOOX1THO
3M1MCHIOBATH X MOMEPEAHIO MIATOTOBKY, KA MepeadavaeThCs Y 3HMKEHH] CTUCIIOCTI
OcCaJliB Ta MOKPAILIEHHI HOro BOJOTOBIAAAaI040i BIacTUBOCTI. Halikpaiil pe3yiabTaTu
JUIA TIATOTOBKHM OCAaJiB J0 3HEBOJHEHHS A€ JOoJaBaHHS BamHa. BamHo copwuse
MOKPAIICHHIO BOJIOBIJAa4l OCA/iB 32 PaXyHOK PO3YMHEHHS YAaCTUHU TiIPOOKHUCY
QTIOMIHIIO Ta YTBOPEHHS 3 HUM mpu pH>12 Hepo3zumHHUX crnoiyk Kaubiis. Kpim
TOTO, BalTHO CHPHUSE 3HWKEHHIO KOe(DIllIEHTAa CTUCIOCTI. AJle BpaxoBYIOUYH TOU (haKT,
110 BaITHO SIBJISIETHCA Me(PIIUTHUM MaTepiaioM sl 6araTtboX perioHiB, 3aMiCTh HbOTO
MOYXHa BUKOPUCTOBYBATHU CKPYOEpHI BIAXO/IH, 30J1y, TOIIO.

Jnsg  ManomMyTHOI  BUCOKOKOJIBOPOBOI  BOJHM  3aCTOCOBYIOTb  METOJ
3aMOpOXYBaHHSI — BigTaroBaHHA. Ha puc. mnokazaHa ofHa 3 MOMKJIIMBHUX

TEXHOJIOTIYHUX CXeM 0OpOOKH 0CajliB 3 MPUPOIHOT BOIHM.
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1 — nonmaua ocany, 2 — ycepeHioBay, 3 — Hacoc, 4 — ylIIiIbHIOBaY,

5 — mepeMillyrounil npunaj, 6 — BIABECHHS OCBITICHOT BOAM,

7 — cuctema BUJAJICHHS 0cay, 8 — TpyOOIPOBOAM IJi BUITYCKY OCamdy,

9 — emxicTh 3 6apOoTaxkeM, 10 — TpybompoBia a1 6GapOoTaka ocany,

11 — emMKiCTB 7151 IEPEMILITYBAHHS OCaly 3 BallHOM, 12 — HACOC TBUHTOBUH,
13 — ¢pinbTp-ipec, 14 — BomoHacocHa craHiis, 15 — koMmpecop,

16 — BigBeneHHs GiabTpaTy, 17 — cucTeMa BHAICHHS 3HEBOJHEHOTO OCaay

Pucynok 19 — [TpuniunoBa T€XHOJIOTIUHA cXeMa 00pOOKHU OCaiB MPUPOIHOL BOIU



Tema 3. YTuiizais ocaaiB CTIYHOI BOAU

Jlexnis 11. ['0yI0BHI HanpaBJIeHHS yTHI13allii OCaiB

1. Bumorwu 10 ckiiaay yTHII3YEMUX OCaIiB.
OcHOBHI HampaBJIeHHsI YTUJI13a1lii 0caliB.
3. Bukopucranns ocaziB 3 moOyTOBOi CTIYHOI BOJH SIK

OOpUB.

1. Icnyroul meTonu oOpoOKH OCaiiB MOBHHHI CIPUATH HANHOLIBII MOBHOMY iX
BUKOpUCTaHHIO. HeoOX1THO BUKIIOYUTH Taki METOAU OOpOOKH, SIKI MOXKYTb IMPHUBECTH
70 BTpaTH I[IHHUX PEUOBHH B ocajax abo oOmexuTu iX yruiizaiito. HesamoBinbHe
BUPILIEHHS MPpOOJeMU yTHIi3alli 0caiB 3aJeXUTh 3 OJHOTO OOKYy BlJ] HEBHUKOHAHHS
MDKHApOJIHUX Ta IHIIMX O(illaJbHUX BUMOT JI0 CKJIAaay YTUII3YEMHUX OCAJIIB, 3 1HIIOTO —
BiJI HEMOBHOTO O3HAWOMJIEHHS 3 iX CKJIagoM. B Jneskux BUMNaAKaXx MNpU MOBHOMY
BUKOPHCTaHHI OcajiiB Ta a0o0 iHma oOpoOka iXx MOXxe He mpoBoauTHCh. Hampuknan,
30pOKEHI Ocaau TEepPeKadylTh Ha 3€MEJIbHI MOJs 3pPOIICHHS JJiA TMOKpAIEeHHS iX
BpPOXKAMHOCTI.

CriuHa Boa Ta ocaau 6ararboX MPOMUCIOBHX MIAMPUEMCTB MOKYTh BMIIIIYBaTH
BOXKI METaJIM 1 TOKCHYHI CHOJYyKH. Tak, HampuKiaja, CTidHA BoAa MiAIPHEMCTB
aBTOMOOUTBbHOI,  METANIypriiiHOi, XIMIYHOI MPOMHUCIOBOCTI  BMIIIye€  KaJMiii;
JIePEBOOOPOOHOT MTPOMHUCIOBOCTI, MIKIPSHUX MIAMPUEMCTB — MHMIII SK; OCAJIH 13 CTIYHOL
BOJAM MIANPUEMCTB MNPUIAA00yIyBaHHS, EJIEKTPOHIKM — PTYTh; MAIIMHOOYIyBaHHS,
TEKCTHJIBHOI MPOMMCIIOBOCTI — CBUHELb. [IpunmycTMMuil BMICT LIKIJIUB JOMIIIOK B
ocaziax (MI/Kr) cyxoi pe4oBUHH: PTYTh — BIJICYTHsI; MUII'SIK — BIJCYTHI; cBUHelb — 200;
xpom (3aranpHuit) — 700; kagmiii — 100; mikens — 100.

Jlo cknamy ocaiiB, IO BUKOPHUCTOBYIOTH SIK JOOpHMBA, CTAaBISTHCSA CIIAYHOUi
BHMOTH:

— BOJIOTICTB, %, - He O1abIIe 50;

— opranika, %, - He oiib1e 40;

— azot (N) 3aransHuit, % BiJ Macu Cyxoi peuOBUHH, - HE MeHIIe 1,6;

— docdop (P20s), % Big Macu cyxoi pedoBUHH, - HE MeHIe (,6;



kamiit (K), %, - He menme 0,2.

Bwmict MikpoesieMeHTiB, MI/T BiJl CyX0i peUOBUHH OCay:

oop - 1o 15,
KOOaJIbT - 2-114,
maprasenp - 60-715,
MI1Ib - 55-3200,
MOJI101eH -0,5-11,
IUHK - 40-5000

[cHyrOoTh cremianbHi PEKOMEHJAIl MIOJ0 BMICTY TPAaHMYHO MPUIYCTUMUX

koHuentpamii (I'TIK) mkinmuBux peyoBUH Yy MPOTETHOBHX JpKepenax (10 SKUX Mae

BIJIHOIICHHSI aKTUBHUU MYyJ), SIKi BHUKOPUCTOBYIOTh SK KOPMOB1 JOOaBKH y paIlioHi

TBApUH 1 NTaxiB. Tak 3riJHO 3 MMM PEKOMEHIAIISIMUA KIHIIEBUN MPOTEIHOBUN MPOIYKT

MiKpOO10JIOTTYHOTO CUHTE3a MOBUHEH BIAMOBIIATH CI1yIOUYUM BUMOTaM.

2

MikpooioJjoriudi HopMu HA 1 T

3arajbHa KUIbKICTh )KUTTEBOTBOPHUX aepoOHUX Oakrtepii - menie 10000,
3arajibHa KUIbKICTh JPDKIKEBUX KmiTHH - meHie 100,

cTa(1JIOKOK - MEHIIIE 1,

CTPENTOKOKKHU - MEHIIIE 10000.

XiMiuHi HOpMH

dbTOp, MI/KT - MEHIIIe 20,
CBUHEIIb, MI/KT - MEHIIIE 5,
MHII SIK, MI/KT - MEHILIE 2,
PTYTh, MI/KT - MEHIIIE 0,1,

kaaMmii, mr/kr- menme — 0,03.

. IcHye 7 OCHOBHUX HampaBJieHb yTUIIi3allli OCaIiB:

JoOpuBa (y piauHHOMY, 3HEBOJHEHOMY, CyXOoMy BuUIJIAnl). PiauuHI ocaau

BoJtoricTio 99,7 — 90 % mepekauyroTh Mo TpyOaMm Ha MOJIA Yepe3 PO3MOALUIbYl PUCTPOI

abo HaxormmuyBaui. Ocaau, MiACYIIEHI Ha MYJOBUX MalJaHYuKax 10 Bojorocti 80 —

60%, a TakoX TepMIYHO BHCYIICHI 10 Bojorocti 40-5% mnepeBo3sTh Ha MOJIsI, B CajiH,

napKu OyJib-IKUMU BUJAMU TPAHCTIOPTY.PO3pI3HSAIOTH:

OpraHiuHi 10O0pHBa ISl CIIILCHKOTOCIIOAAPChKUX IMOJIIB, CaJliB, MapKiB;
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— OopraHo-MiHepajbHI T0OpUBA;

— a30THi A00puBa 3 0ca/liB BUPOOHUYOI CTIYHOI BOJIH;

— a30THI I0OpHBa 3 MYJIOBOi BOJIM METAaHTEHKIB.

Kopmu (11 TBapuH, nTaxiB). Jlo IbOro HampaBiieHHS MarOTh BiJIHOIICHHS
KOPMH, IO OTpPUMaHl Ha OCHOBI HAJAMIPHOTO AKTHMBHOTO MYJy, SIKMM TpH YMOBI
BIJIMTOBITHOCTI OTO CKJIaay TEXHIYHMM YMOBaM Ma€ BHUCOKI IMOKA3HUKH MPHU TOXyBaHHI
TBapHH, MITaxXiB, XyTPSHUX 3BIpIB:

— OTpUMaHHS O1JIKOBO-BITAMIHHOTO MYy (O€JIBITaMymy);

— BUKOPHUCTAHHS MICISAPIKIHKEBOT OPaKKU T1APOTI3HUX 3aBOJIIB,

— OTpUMaHHS OUIKY, aMIHOKHCIIOT, T€XHIYHOro BiTaMiHy B12 13 akTuBHOrO

MyJ1y;
— OTpUMaHHS KOCTHOI Ta pUOHOI MYKH;
— BUKOPHUCTAHHS BIJXO/IB OypsSKOBOCAXapHUX 3aBOJIIB.

CupoBuHa . MaeTbcst Ha yBa3l BUKOPUCTaHHS OCaJlIB CTIYHUX BOJI 0araTtbox

MIPOMUCJIOBUX IIANPUEMCTB SK CHPOBUHHM JJISI CBOI'O BHPOOHHIITBA 200 JJIs 1HIIHMX
M1IIPUEMCTB:

— aKTHBHUH MYJ IIETI0JIO3HO-TTArIepPOBOi MPOMHMCIOBOCT] SIK HANIOBHIOBAY IS
BUPOOHHUIITBA KApTOHY, SK CHPOBHHA IS BUTOTOBJICHHS KOPMOBHUX
JPIKIKIB, TIEITIOJIO3H,

— BUKOPHUCTaHHS HAQ)TOBMIIIYIOUUX JIOMIIIIOK,

— BHOAJIEHHS COJIEH BaXKKUX METAIIB,

— BUJAJICHHS [IUHKY 13 IIJIaMiB CTIYHOI BOJY MIJANPUEMCTB XIMBOJIOKHA.

ToBapHuMii MPOAYKT (3 OpraHiuHUX BIAXOIB, 1[0 OTPUMAaH1 METOJOM MIpoJii3a):

— OTpUMaHHS MPOKAPOOHY, CMOJH, BOCKY, OCH3MHY, KEPOCHUHY Ta I1HIIUX
MPOJIYKTIB;

— OTpUMaHHS aKTHBOBAHOTO BYT1/UIS SIK COPOSHTY 3 aKTUBHOTO MYITY;

— OTpuMaHHs cupoi HaTH 13 0caliB Ta MOOYTOBUX BiJIXO/IIB.

ToBapuuii NpoaAYKT (13 )KUPOBMIIIYIOUHX BIJIXO/IIB CTIYHOT BOJH):

— OTpPUMAaHHS TEXHIYHHUX KHUPIB;
— yTWII3alis KUPOBUX BIIXOJIB CTIYHOI BOJU M’SICHHX, MOJIOYHHMX, PUOHHUX

IIIPHAEMCTB.
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Marepiaau (1151 OyaiBeTbHOT IPOMHUCIOBOCTI):

— OTpPUMAaHHS IEMEHTY 3 BIIXOiB CTIYHOI BOAU T1APOII3HUX MiANPUEMCTB;

— BWIOTOBJICHHS  ITUIMT  arjiOlIOPUTOBOTO  TpaBito Ta  mmebeHa i3
BOJIOKHOBMITIyrounx ocamis LI1IT;

— BUTOTOBJICHHS IIETJIM, OJIOKIB, IJTUT HA OCHOBI JCSKHUX IIJIaMiB KOJIOPOBOI
MeTayprii;

— OTpPUMaHHS B SDKYYUX MaTepiajiB.

Enepreruka i ToBapu OTpumyroTh Ha 0a3i yTuii3auii rasy MeTaHTeHkiB Jo

[ILOTO HaIpaBJCHHS MalOTh BIJHOIICHHS YCTAaHOBKH, JI€ BUKOPHCTOBYEThHCS Ol0Ta3 JUis
OTPMMaHHS TEIUIOBOi, MEXEHIYHOI Ta eJNeKTpu4yHoi eHeprii. llepcnexTuBHUMHU
SABIISIIOTHCS TaKi HAIIPABJICHHS:

— OTpPUMAaHHS CyXOi KPUTH 13 Ta3y METaHTEHKIB;

— BUTOTOBJICHHS TOBApIB HA OCHOBI XIMIYHOT OOpOOKHU rasy.

3. Ocaau moOyTOBUX CTIYHHMX BOJl MPEACTaBISAIOTH COOO0IO IiHHI J0OpHUBa, SIKI
3HAYHO MiJABHUINYIOTh BPOXKalHICTh OBOYEBHX, 36PHOBUX, IUIOIOBOSITITHUX Ta KOPMOBHUX
CUIbCHKOTOCTIOAAPCHKUX KYJNbTYyp BukopuctanHs ocaliB sk J0OpUB J103BOJISIE BUPIIIUTH
po0JIeMy Xap4oBOro 3a0e3MeueHHs, 3MEHIIIUTH JIOJII0 XIMIKAaTiB B I0OpUBax, yCyBaTH

3a0pyIHEHHSI HABKOJMIIIHBOTO CEPEAOBUILIA.

Tabnuis 9 — ArpoHOMIYHA IIIHHICTh YTHIII3YEMHX OCAIiB

BwmicT, % Bij Macu cyxoi pedoBHHU
XapakTepuCTHUKa 0cay N, Piar K Ca Mg
Cupuii ocan 3,2 1,8 0,15 - -
30poxkeHui ocaj
- TIICIIS NEPBUHHUX
BIJICTIHHHKIB Ta MYJIOBHX 3,02 2,33 0,21 3,48 -
MaKgaHiB
- T1 X ajie 3 aKTUBHUM MYJIOM 3,03 3,70 0,18 3,29 0,95
- MICJS MEXaHIYHOTO
3HEBOJHEHHS 1 TEPMIYHOT 1,96 3,92 | 0,007 | 521 5,81
CYIIIKH
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B 3anexHocTi Big METONIB OOpPOOKM OCaay BMICT OCHOBHHX >KHUBIIOIOUHX
PEUYOBHH MOXE CYTTEBO 3MIHIOBATHCh: TaK, HAIPUKIIAJ, TepMO(]IIbHO-30p0KEHUN 0caT
micisg MyJIOBUX MaiaaH4uKkiB JIroOepenbKoi cTaHIli aepallii MaB CIiAyHOYl MTOKa3HUKH:
azot — 3,1%, dochop — 2,3%, kamiii — 0,21%, Me30(1TbHO30POKEHUI OCaj] Ha CTAHIII1
aepariii M. MoruiboBa Micsi MEXaHIYHOTO 3HEBOJHEHHS 13 3aCTOCYBAaHHSIM XIMIUHHMX
peareHTiB MaB nokasHuku: a3ot — 0,9 %, docdop — 1,4%, kamiit — 0,1%.

Ocanu He Tipiie 3a MiHepanbHI J0OpHBa MiABUIIYIOTH BPOXKANHICTH OBOUYEBUX
KyabTyp.Hait6oinem  epexktuBHOIO (OpPMOIO  SBISETbCS KOMOIHYBaHHS —OCaiiB 3
MIHEpaJbHUMHU KaliMHUMU JOOpUBAaMH, OCOOJIMBO TMpU CIPUATIUMBUX BiAHOCHO
BOJIOTOCTI YMOBax rpyHta. Haii0Ouipma miHHICTh Ocaay SIK J00pHBa CIOCTEPIraeThCsl B
noiiMax Ha CyrJIMHICTUX TPyHTaXx.

B neskux miBAEHHUX perioHax YKpaiHu 30pOoXeHl Oocaau MICHS MYJIOBHUX
MalJJaHYMKIB BUKOPUCTOBYIOTh SIK JOOPHUBA JJIsl BAHOTPAIHUKIB.

Jlnst yrumizaiii oca/iiB BaKJIMBUM TUTAaHHSAM SIBJISE€TbCS TPAHCHIOPTYBaHHS Ta
pO3MOAUT HAa 3€MEeNbHUX JUIIHKax. HalOuiemi npoOiemMu BHKIMKAIOTh —OCAd
MEXaHIYHO 3HEBOJHEH1 a00 MiJICYIIeHI HAa MYJIOBUX MaWaH4YMKaxX 10 BOJIOrocTi 80-
75%. TepMiyHO BHCYLIEHUH oOcaja SBISETbCS JOOPUBOM OLIbII 3pYYHUM JUIS
TPAHCIIOPTYBAHHS Ta BHECEHHS y TPYHT. AJleé B IIbOMY BHUIIQJKy PEKOMEHIYIOTh HOTO
TPaHYJIAII0 JUIS 3armo0iraHHs MUJIOBOTO BUHOCY.

3aCTOCOBYIOTh CYMICHY YTHJIi3allil0 OCaAiB CTIYHOI BOJY Ta TBEPIAUX MOOYTOBUX
BIIXOJIIB, B pe3yJbTaTl YOro OTPUMYIOTh KOMIIOCTHE Ao0puBo. Ha puc. mpuBeneHa

TEXHOJIOT14HA cxema 0OpoOKH ocafiB Ta TBepaAux nodyrosux BiaxoxAis (TIIB).
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1 — puBanTaxeHHs TIIB; 2 — BUBaHTa)XeHHS MEXaHIYHO 3HEBOJHEHOTO OCaYy;
3 — npuitmanbHUX OyHKEp; 4 — MIIaCTUHYATHIA KUBJIIOBAY; 5 — KOHBEED;

6...8 — 6apabanu; 9 — nuniHAPUIHUN TTopiOHIOBaY; 10 — enekTpoMarHiTHHMA
cemapatop; 11 — monpiburoBayu; 12 — ckiayBaHHS KOMIIOCTY.

Pucynoxk 9 — TexHosoriyHa cxema cyMicHOi 0OpoOKH 0cajliB CTIYHOT BOJM Ta
TBepAuX 1mooyroBux Biaxomais (TIIB).

3. 3aX0OpOHEHHS 0Ca/IiB

3aXOpOHEHH OCaiB — 1€ iX PO3MIIIEHHS B 3€MJI1 3 HACTYITHOIO 130JISILIIE€I0 3BEPXY
mapoM rpyHty. He Bci ocaam micist oOpoOKHM CTIYHMX BOJA MIJUISITAIOTh 3aXOPOHEHHIO
BHACJIIIOK HAssBHOCTI IIK1NIMBUX OpPraHi3MiB, 3aIaxy, CKJIaHOIIIB eKcIuTyaTalii. Ocaau
13 BMICTOM CyXOi pe4OBHHM MeHIIIe 3a 15% He BUTPUMYIOTh HABAHTAKEHHS 130JIF0F0YOTO
1apy TpyHTY. 3axXOpOHEHHS OCajiB 3 HHM3BKUM BMICTOM CyXoi peuoBuHH (<3%)
MOXJIMBE TUIbKHU MIPU HASIBHOCTI HAIIOBHIOBAYaA.

Mo>kJIMB1 BapiaHTH 3aXOPOHEHHS 0Ca/IIB:

- TpanIes 1Js ocaaiB 0e3 HaroBHIOBAayYa: By3bKa a00 MIUPOKA TPaHIIIES;

- TIOJITOH JIJIsl CKJIaJlyBaHHs OCaaiB 0e3 HAllOBHIOBAYA: MOJITOH 3 PO3MIMICHHIM
OCalliB y BHWIJISJI HACHUIIIB; TOJITOH 3 TMOIIAPOBUM VYKJIAJAaHHSIM OCady;
00BaJIOBAaHUH MOJIITOH;

- CYMICHE 3aXOPOHEHHS: CYMIIII 0CaJy 3 BIIXOJaMH; CYMIIIl OCay 3 TPYHTOM.

[Ipu posmimeHHi ocaay B TpaHIIESX TPYHT BHUKOPUCTOBYIOTh TUIBKH SIK

130JIF0I0YMI 11ap 1 HE 3aCTOCOBYIOTH SIK HANIOBHIOBAY JJIsl O0cady. By3bkuM TpaHIIesIMU
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HA3WBAIOTh TPAHIIE ITUPUHOIO 0 3M, ITUPOKUMH — Oinbie 3 M. Y By3bKHX TPaHIIESX
PO3MIIIYIOTh OCaJl 3 BITHOCHO HU3BKUM BMICTOM cyxoi peuoBuHH (15-20%). Jlnst Takoro
ocany TroTyioTe TpaHuei mupuHo 0,6+0,9 M. Tpanwmei mupunoro 0,9-3,0 m
3aCTOCOBYIOTh JIJII OCAaiB 13 BMICTOM CcyXo0i peuoBUHH 20-28%. ['0JIOBHUM HEIOJIKOM
PO3MIIIEHHS OCaJIiB Y By3bKHX TPAHIIESX € BIIHOCHO BEJIMKA 3eMeJIbHA TUIoma. Tumone
HAaBaHTaXEHHA ocamy cTaHoBUTh 2300-10600 m%/ra. HemomikoM 3acTOCyBaHHS By3bKHX
TPaHIIIEH TaKOX SBJISIETHCS HEMOXKJIUBICTh CTBOPSHHS MPOTUDUIBTPAIIHHOTO EKpaHy.

JIJist yTBOpEHHS MIMPOKUX TpPAHILEH 3aCTOCOBYETHCS OOJIAJIHAHHS, 1110 IMPAIIOE B
caMiii TpaHmiei. SKiIo 3acumaerbcs ocana 13 BMICTOM cyxoi pedoBuHH 20-28%,
o0JialHaHHS PO3MIILYIOTh Ha TBEP/I1A 3eMJISIHIN TOBEpXHI Nopsij 3 TpaHiieeto. Ocan, 1o
BMIIlly€ CyXOi pedoBUMHHU Outbmie 28%, Moxe OyTH OMopor sl OOJIaJHAHHS, SKE
PYXa€ETHCS O 0Cay, MEPEMIIYIOUH Hepe]l COO00 map rPyHTY TOBIMHOIO 1,2-+1,5M uis
130JIs1111i, THIIOBE HABAHTAKEHHS 0cany cTaHOBUTH 6000-27400 m3/ra.

[upoxi Tpauiiei moTpeOyrTh MEHIIIOI IO, HiXK By3bK1, KPIM TOTO, B IIUPOKIH
TpaHIIei MOXHa YKIACTU MPOTUIIbTpAIliiHu expaH. Ase Juist OyIiBHUIITBA IIUPOKUX
TpaHIIe HeoOXi1Ha O1IbII pIBHA MMOBEPXHS 3€MJI1, HIXK JIJIS1 BY3bKHUX.

Ha mnonironax st ckjaagyBaHHS TEPUTOPIS 3aXOPOHEHHS CKIIAJAEThCA 13
JNEKUIbKOX TOCHIOBHUX SIPYCIB CyMillled oOcajiB 13 TPYHTOM Ta 130JI0I0YOTO MIapy
TPYHTY.

[Ipu BHKOpUCTAaHHI TOJITOHIB 13 PO3MIIIEHHSM OCAJIB Y BUTJISI HACHUITIB BMICT
CyXO01 PEUYOBHUHHU B OCaJll MOBUHEH ckiaaatu He meHie 20%. Cymimn ocagy 3 TPyHTOM
CKJIaIyIOTh y BUIJISIAI Ky4d BUCOTOIO 1,8M, MOBepX SKUX 3aCUIMAIOTh 130JIOIOYUHN IIap
IPYHTY TOBLIIMHOIO HEe MeHIe 0,3M.

[Ipu 3acTocyBaHHI TakWX TMOJITOHIB €(EKTUBHO BUKOPUCTOBYIOTHCS 3€MEJbHI
oI (HaBaHTaXeHHS cTaHOBUTE 3700-26400 Mm3/ra), ane HEIOIIKOM TaKOTo CIIOCO0Y €
HEOOXI1HICTh 3CYBY Ta 30MpaHHs B Ky4y HACHUITY, SIKHUWA PO3MOB3A€THCS.

Ha monironax 3 momapoBUM YKJIaJaHHSIM OCaJliB 0cajJl MOKe BMICTUTU A0 15%
CyXoi pedoBHMHHM. Takl MOJITOHW BIJTHOCHO CTIMKH, HEIOJIKOM € HHU3bKUX KOe(]iIlieHT
BHKOPHMCTAHHS 3€MEJIbHOI IIOMII 13 HaBaHTa)eHHsM Bix 3780 mo 17000 m3/ra.

[Ipu BukOpHUCTaHHI O0OBaJOBAaHUX IOJITOHIB OCaJ MOBHICTIO PO3MIIIYIOTh BHUIIE

piBHS TOBepxHI 3eMii. Ha Ttepuropii 3 piBHOIO TMOBEPXHEID 3 HYOTHUPHOX OOKIB
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CIIOPY/DKYIOTBCSI  Balld, JI0 BEPXHHOI YACTHHU SIKUX 3a0e3medyerbcs i i3,
MiHiMaIbHUM BMICT CyXOi pEYOBHHHU B OCaji, 110 HAJIXOIWTh Ha 0OBaJOBaHI MOJITOHH,
noBuHeH O0yTu He Huxk4ue 20%.

["onoBHOIO MEepeBaror0 3aCTOCYBaHHS TAKMX MOJITOHIB € T€, 0 OKPEMI MOJITOHU
MalOTh BITHOCHO BEJMKY IUIONIY 3 HACTYIMHHWMHU THUIOBUMH po3Mipamu: mwmpuHa 15-30,
nopxkuHa 30-60, rmubmna 3-9 M. Tomy mnpu HaBanTaxeHHi 9100+28400 wm%/ra
J0CSTaeThCs €(PEeKTUBHE BUKOPUCTAHHS TLIOTIII.

CyMicHUH METOJT 3aXOPOHEHHS — 1€ 3aXOPOHEHHsI CyMIIlll OCajiB 3 BIIXOJaMH 1
CyMIiIIIl OCajiB 3 TPYHTOM.

[Ipu 3aXOpOHEHHI CyMillll OCAJIIB 3 BIAXOJaMHU JO3BOJISETHCSA 3aCTOCOBYBATH OCA]
13 BMICTOM CyXOi pe4OoBUHH MeHIIe 3%.

3axOpOHEHHS CYMIIll Ocaay 3 TPYHTOM Ja€ MOXJIMBICTb PO3MIIIECHHS OCaJlIB B
MICIISIX 3aXOPOHEHHS B1IXO/IB, SIK1 BXK€ ICHYIOTh Ta MOKYTh OyTH BUKOPHCTAaHI.

B nonatky A HaBejeHi JiaHi, K1 € BAXKJIMBUMHU JIJIs BUOOPY METO/IU 3aXOPOHEHHS
ocany.
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Jleknis 12. BukopucTaHHs aKTUBHOT'O MYy JJIsl BUPOOHHUIITBA KOPMOBOTO
IPOAYKTY O€NIBITaMyiy

1. XapakTtepucTHka akTHUBHOTO MYIY.
2. EdexTuBHICTh BUKOPUCTAHHS OENBITAMYITY.

3. TexHomoriuHi cXxeMu BUPOOHHUIITBA OEIBITAMYITY.

Tepwmin “OenBiTamyn’ 3ampornoHoBaHO y 1976 porri, Mo XapakTepu3ye MPUPOIY
MPOAYKTY SIK OLIKOBOTO Ta BITAMIHHOTO, & TAKOK BKa3ye Ha OT0 MyJIOBE TTOXOKEHHS.

Mikpodaopa aKkTUBHOTO MYJly CHUHTE3y€ OUIKOBI PEYOBHHH y 3 pas3u CKOpille,
HDK TBapuHu. Tak, Hampukiaza, 2 Kr OloMacu akTUBHOIO MyJly 3a 24 TOAMHU
CUHTE3YIOTh lKr Oika — TOOTO Taky K Macy OulKa BUPOOJISIOTH 2 KOPOBH 3arajibHO
Baroto 1000kr. JlomaBanHs 1% OenBiTamyny A0 palloOHy TBapHH 30UIbIIYE BHXIJ
M’SICHUX TPOAYKTIB Ha 7-25%, 3MeHIITye BUTpaTu KopMiB Ha 6-10%.

bakrepianpHa mpupoja aKTMBHOIO MYJIY 3YMOBJIIOE€ BUCOKHUH BMICT OUIKOBHX
PEYOBHH, aMIHOKHCIIOT, MIKpPOEJIEMEHTIB, BiTamiHIB rpynu B, B Tomy uuciai B 1o
3aranpHa KilbKicTh OakTepiit B 1M 00’emy Gioginsrpa - 1x10'2, B I1M® aeporenka -
2x10'. XimiunMii CKIaJ aKTUBHOTO MyIy 3yMOBIIOIOTH HPOTEiHH, KHUPOMOMiOHi
PEYOBHUHHM, KJIITYATKA, OUIBIIICTh MIKPOENEMEHTIB. [[71s HOpMAaNbHOI KUTTEMISUIBHOCTI
TBApUH 1 MTaxiB y KOpMax MOBUHHI OyTH MPUCYTHI MAaKpOEJIEMEHTH: KaJbLiid, pocdop,
HaTpiil, Kaiiil, cipka, MarHid, HE€ MEHII BAXJMUBY pOJIb BIIITPAIOTh HEOpPTaHIYHI
OloKaTalliTUYHI PEYOBHHU — MIKPOCIEMEHTH: 3alli30, MiJb, MapraHelb, IMHK,
KoOanbT, o7, BoHM HEOOXimH1 71 TOBHOILIHHOTO BHKOPUCTAHHS TaKUX BaKIMBUX
PEUYOBHUH, SIK MPOTEiH, BYTJEBOJU, >XUPU. MIKPOJIEMEHTH TMOB'sA3aHl 3 BiTaMIHAMH,
rOPMOHaMH, BOHU IHTEHCHUBHO BIUIMBAIOTh Ha 3PICT, MPOAYKTHUBHICTH, (PI3MOJOTIUHI
byHKIIiI,

3HayHa KUTBKICTh MOTPEeO TBApWH y MIHEpPAJIbHUX PEUOBHHAX MOKPUBAETHCS 3a
PaxyHOK COJIEH, IO MICTATHCS Yy KOPMaxX BHUCOKOI SIKOCTI. AKTHUBHUA MyJ BMIILy€

BEJIMKY KUIbKICTh MIHEPAJbHUX PEYOBUH, SKI SIBISIOTHCS BAXKJIUBUM CTPYKTYPHUM
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MarepiajioM JJIsl KICTOK Ta 3y0iB, 3 y4acTIO [IUX PEUYOBHUH MIATPUMYETHCS OCMOTHUYHUX
TUCK, TUCK KPOBI, IPOIIECH TPaBJICHHA. 3 BpaxyBaHHIM Cy4aCHUX YMOB YTPUMAaHHS Ta
roJlyBaHHsI TBapHH 1 NTaxiB BCe OLIBIIOrO 3HAYEHHS HaOyBalOTh KOMILJIEKCHI JOOABKH,
[0 OTPUMYIOTHh MIKpOOIaJJbHUM CHHTE30M a00 IUIAXOM MPHUTOTYBaHHS OLIKOBO-
BITaMIHHUX JT0OABOK - MMPEMIKCIB.

2. JIo TakuX KOPMOBHUX J00ABOK Ma€ BIHONIECHHS aKTUBHHUMA MYJI, 3aCTOCYBaHHSI
AKOTO 3a0e3rneuye BUCOKHUHA pIBEHb MPOAYKTUBHOCTI MPH 3HAYHOMY 3HWKEHHI 3aTpar
KOPMIB 1 COOIBapTOCTI MPOTYKIIIi.

Tak nmogaBanHs 1% Cyxoro akTUBHOI'O MYJy B palliOH CBHUHEH MOKpAIIy€e CKJIaj
KpOBI 3a TeMOTJI001HOM, aJie TIPH 30UIbIIEHH] 03U MYJy TiApOMi3HUX 3aBOAiB Ha 2-3%
MPUITUHSAETHCS X 3pICT.

[Ipu BupolryBaHHI TENAT HEOOXiMHI  Taki JAehIUUTHI TBAPUHHI KOPMHU,SIK
M'SICOKOCTHA, pUOHa KpOB'SIHA MyKa, Y 3B'S3KY 13 LIUM OyJiM MpOBEJEHI JOCI)KEHHS Ha
TENsATaX, B pallOHl SKUX MPOTEiH 3amiCTh WIPOTIB 3amiHsABcA Ha 50% mnpoTeiHoM
aKTUBHOTO MYJTy T1JIpOJII3HUX 3aBO/IB. Pe3ynbpTaT 80-1eHHUX CIOCTEpEKEHb MTOKA3alH,
10 IHTEHCUBHICTH 3pOCTY TEJST 301IbIniIack Ha 12,7%.

[TpoBoannoch BU3HAYCHHS €QEKTUBHOCTI BUKOPUCTAHHS AKTUBHOTO MYIY
LEJTI0I030-TIANePOBUX MIANPUEMCTB TpPH BHpOIIyBaHHI pub. TBak momaBanHa 1 %
aKTUBHOTO MYJy B paiioH Qopem 30utbimmia ii macy Ha 9-32%. JloOaBka akKTUBHOTO
Myiy nipu 1031 2% y mepepaxyBaHHl Ha Bip 30UIbIIMIA MPUPICT MacH JBOXPIYHOTO
Kapna Ha 23%.

3a ocrtanHi 25-30 pokiB B pallioHax TBAPUH BEJIMKOTO 3HAUYCHHS HAOYIM KOPMOBI
JPLKIK], 0 BUPOOJISIOTHCS TIAPOTIZHUMH Ta LETI0I03HO-TIAepOBUMH KOMOIHATAMU.
[Ipu cyyacHiit TexHonOrii 13 1T aOCOMIOTHO CYyXO01 POCIMHHOI CUPOBHUHHU OTPUMYIOTh JI0
250 kr ToBapHUX OLIKOBUX APLKIKIB. JlomaBanHs ApKIKIB y po3mipi 6-10% Bia cyxoi
Macu KOpMOBOTO pallioHy 301blye Bary TBapuH Ha 15-20% Ta 3HHUKYy€e BUTpATy KOPMIB

Ha 10% 1 OunbIe, 301IbIIYE Hagoi Ha 3-3,5 11 Ha 100y.
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VY mopiBHSHHI 3 KOPMOBUMHM APDKIKaMH, B SKHX OUIOK ckianae 40-50% Bifg
cyxoi macH, 6enBitamyn Bmimnye O0inka Tibku 30-40%, ane BMIlIye IIHHIIINN TPOAYKT
Bi12 (10-12mr/kr cyxoro myny). HasBricts B12 migBuiiye epeKTHBHICTE BUKOPHUCTAHHS
NPOTETHIB POCIMHHOTO IOXO/KEHHS, PETYIIOE MPOIeC KPOBOTBOPEHHS, 3abe3meuye
OiTKOBMX OOMIH Ta OOMIH BYIJIEBOJIB, MPHUCKOPIOE TpUpicT OinmkoBoi Macu. Tak,
Hampukiang, | T KOpMOBUX JpiKMKer 3aminse 3,5-4,5T ¢ypaxHoro 3epHa, a 1 T

OenBiTamysa 3aMmiHse 3-4 T QypakHoro 3epHa. Aje SKIIO BpaxyBaTd HasBHICTh Biz B
aKTUBHOMY MYJI, 1110 3a0e3neuye Kpairy YcBosieMOCTh KOPMOBHUX

MIPOJIYKTIB, MOXKHA BBaXKaTH, 110 €(DEKT BIJ J0JaBaHHA OejBiTamylsa Oy/ie He MEHIIUH,
HDX BiJ I0JJaBaHHSI KOPMOBUX JPIAKIKIB.

3. TexHoJoriuHi cxeMy BUPOOHMIITBA OeBiTAMyJIa.

a) 3 YWIIbHEHHAM aKMUGHO20 MYy 8 Cenapamopax ma mepmidHow CYUIKOIO Y
PO3NOPOULYBATIbHI CYUUAPYI.

JIBoXCTymneHeBe yIIUIbHEHHS MyJia Ha cernaparopax OyJio 3apOonOHOBAHO MiCIIs
TPUBAJIOTO CIIOCTEPEKEHHA 3a pOOOTOK OAHOrO cemaparopa Ha 3amopi3bKOMYy Ta
MukonaiBCbKOMY TiAPONII3HUX 3aBojax. [IpakTHYHO Ha OAHOMY cemapaTopl MOXKHA
OTpUMATH KOHIICHTPAIIII0 aKTUBHOTO Myja Oinbine, HiX 10%, ame 1me moBsi3aHO 3
BEJIMKUMH BTpaTamMu cyxux pedoBuH (Ha 50-70 % 1 Ouiblie), 10 BUHOCATHCS pa3oM 13
¢yratrom. Ilpu pABoXCTymeHeBil cemapaiii Ha TEPIIOMY CTYMEHI OCSTa€ThCs
VIIUTBHEHHSIM 10 Bojiorocti 97,5% (3a 3aBUCIMMH pEUYOBHHAMHU), Ha ApyTii — 10 96%.
HagmipHuii akTuBHUN Myn 13 BTOPUHHHX BIACTIMHHMKIB 3 BosoricTio 99,5-99%
MO/IAETHCS Y €EMKICTb, 3BIIKM HACOCAMHM MEPEKAYYETHCS CIIOYATKY Ha Cemapauio, moTiM
y pO3NOpOLIyBaJIbHY CylIapky. Jljis 3MEHIIEHHS BTpPaTH CyXHX pEYOBHH, IO
BUHOCATBCS Pa3oM 13 (yratom BiJ cenmapatopiB JApPYyroro CTymeHs, Ied d¢yrar 3
KoHLeHTpaui€eo 3-10r/1 HaAXOAUTh B TOJOBY OYMCHHUX CHOPYA. MeHII KOHLETPOBaHUI

(yrar micis nepuoro CTyrneHs cenapaiiii HanpaBIsSIETbCsl HA OYUCHI CIIOPYIH.
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1 — BTOpUHHUH BIACTINHUK; 2,3,4 — EMKOCTI; 5 — cenapaTopu;
6 — po3nopoiryBaibHa cymapka; 7 — TerioHocii; 8,11 — nukionu;
9,10 — BenTunsiTOpH; 12 — poaykTOBUM OYHKEp; 13 — makyBajibHa MallluHA.

Pucynok 22 — TexHonoriuHa cxeMa BUpOOHHIITBA OeNBiTaMysa 3 yIIIJIbHEHHSAM B
cenaparopax Ta TEpMIYHOIO CYIIKOIO

VY posnoporryBaiibHIM CyIIapilii akTUBHUN MYJ BUCYIIYETHCS J10 BOJOTOCTI 5-
10%, moTiM MNOJAEThCS B LMKJIOH, MPOAYKTOBHM OYHKEp, Jaidl — Ha MaKyBaJbHY
MamuHy. TemnepaTypHuil pexuM cymapku 30epirae Ouiku Ta BiTaMind. [lepeBara nux
CIIOPY/L TIOJISITAE B TOMY, III0 HE MOTPIOHE TonepeaHe MeXaHIuHe 3HEBOJIHCHHS OCaJiB,
BOHU HAJ1MHO MPaLOI0Th NPH MM1IBUILIEHHI KOHIIEHTpaLli Mya.

TeMreparypa TEIUIOHOCIS IMCIS Ta30Boi TONKH ckiagae mnpubimuzHo — 300-
250°C, a mpu KOHTaKTI 3 MyJoM B cymapii He nepesumrye 150°C, Ha BuUXOAI
TeMIiepatypa ra3y 3HmKyeTbes 10 90-75°C. TeMnepaTypHUid peKUM CyIIapKu 30epirae
Oinku Ta BiTamiHU. Po3mopoiryBajabHUN MPUCTPiN MpeacTaBisie cO00K0 TYpOMHKY abo
JUCK 3 OOKOBUMH OTBOpPaMH, IMIBUJKICTH 00epTaHHs sikux ckiagae 10000-15000 xp1.
[Ipu TakoMy pO3MOpPOIIYBaHHI 3 OCaly YTBOPIOETbCS TOHKOAMCIIEpHA XMapa, SKa
MUTTEBO BUCYIIYETHCS Y MOTOLI Tapsiu0ro MOBITPSL.

0) 3 08oXCMYNneHe8UM YWITbHEHHAM AKMUBHO20 MYIY V MepMOSPAGImMayitiHoMy

VWIIbHIO8AYl Ma cenapamopi ma mepmiyHO CYUKOIO.
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EdexTuBHICTh cXeMu MepeBipeHO Ha 3amopi3bKOMY TiAPOJIZHOMY 3aBoAl (puc.

). Ilpu BUKOpUCTaHHI JAaHHOT CXEMHI1 TOCATAETHCS OLTBIII

—— i
]
5—
| g;« 3 |
4 //6711_"9
1
11

1 - — BTOpUHHMI BIACTIMHUK; 2 — TEPMOTPaABITALIIMHUI MYJIOYIIUIHHIOBAY;
3,4 — eMKoCTI; 5 — cenapaTopu; 6 — po3MopoITyBalibHA CYIIAPKa;

7,8 — ounIyBajgbH1 MUKIOHU; 9 — OyHKep; 10 — KUBIIIOI0YAa BOPOHKA;

11 — ¢acyBanpHa MamIHa.

Pucynoxk 23 — TexHosoriydaa cxemMa BUpOOHMIITBA OeNBiTaMyJIa 3
BUKOPUCTAHHSAM TEPMOTPABITAIIIHOTO MYJIOYIIUIbHIOBaYa
[Ipn BUKOpPHCTaHHI JAHHOI CXEMHl JOCATAETHCA OUIbII TIMOOKE YIIIIBHEHHS
aKTUBHOTO  MYJy, MEHIIl BTpaTd CyXUX peYoBMH. Myl  HagxoauTh Y
TEpMOTrpaBITaLIMHUI MYJIOYUIUIbHIOBAaY, MOTIM B cenapatop. Ilicias aBoxcTyneHeBOro
VIIIJTbHEHHST aKTUBHMA MyJ 3 KOHICHTpamieo 45-55 1/n (Bomorictio 95,5-94,5%)
MOJAEThCS Yy PO3MOpOITyBalibHY cymapky. ®dyrar 3 KoHmeHtpamicro 3-6 1/1
MEPEeKavYyeThcsl B TOJIOBY OUYMCHUX cCHOpyd. JlekaHTHpoBaHa Traps4ya BoAa TICTsS
VIIUIbHIOBa4Ya 30MPAETHCS B OKPEMi €MKOCTI, TIOTIM MOAAETHCS Yy TEIJIOOOMIHHUK JIJIs

MOMNEPEITHHOTO MIITPIBY aKTUBHOTO MyJia, 110 30epirae 10 50% Temnna.
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8) 3 promayitiHumM YWiNbHEeHHAM MA MEPMIYHOI0 CYUIKOIO (puc. )
4

HiH 6

AV VA v
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1 - BTOpUHHHMIT BIACTIHHUK; 2 - MyJIOBa HACOCHA CTaHIis; 3 - _CIKEKTOP;

4 - BI/ITpaTOBI/IMlpIOBa‘—I 5 — HanipHUi 0aK; 6 — PO3MOMIIbYHIL

MyJIOBUH TPyOOIpOBin; 7 — (uoTalifHuil MyIOYINiITbHIOBAY;

8 — 30ipHUK MyIa; 9 — mmasmodizatop; 10 - po3moponTyBaibHA CyIIapKa.

Pucynok 24-TexHooriyHa cxema BUpOOHUITBA OenBiTaMylia 3 (uIoTaliiHUM
VIIUIBHEHHSIM 1 TEPMIYHOIO CYIIKOIO

3 MyJIOBOi HAaCOCHOI CTaHIli aKTUBHHMM MyJ NepeKauyyeTbcsl Ha (IoTaliiHUMA
VIIUTBbHIOBAY, TYAW X HAAXOJIWTh CTIYHA BOJA, HACHUYCHA IOBITPSAM, Yepe3 CKEKTOP,
HaMipHUN 0aK 3 PEHUPKYIALICI0 PIAUHU. Y TIa3MOJi3aTOpl MYJI MiAIrpiBaeThest A0 70-
90°C. Ilicns mma3modfizaTopa MyJd 3 MEHIIOI B’S3KOCTIO Ta OUIBIION TUTMHKICTIO
HAJXOIUTh JI0 PO3MOPOIIYBAIBLHOI CYIIApKH, TMEPETBOPIOIOYUCH Y CYXHH KOPMOBHI
npoaykT 3 BoJorictio 10%. Meron “‘HamipHoi (uoTamii” sBIAE€TbCA HAUOUTBII
e(heKTUBHUM JUTsl YUTUTbHEHHS ocauiB. [IIAHATTS Ta yuIiIbHEHHS 0cany 31HCHIOETHCS HE
MpSIMAM HACHUYEHHSM TOBITPSM BCI€T Macu MyJy, a BBEJCHHSM IIiJI TUCKOM pPOOOYOi
piauau. [Ipu crniBBigHOIIEHHI 00’€MiB poOOYOi PiTUHU Ta akTUBHOrO Myiy 2:1 Ta 3:1
JOCSITa€ThCs OLTbII BUCOKUHM €(DEeKT YUIIIbHEHHS.

Hacuuennss po60o4oi piAMHU TIOBITPSIM 3IIMCHIOETHCS €KEKTOPOM J0JaTKOBE
3MIIICHHS TOBITPS 3 pOOOYOI0 PIAMHOIO BiIOYBAETHCS y HAMIPHOMY Oalli 3a JOTIOMOT OO

PEIUPKYJIAIIIHOTO Hacoca.
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Jlexnist 13. YTumizaiiis ocaaiB CTIYHOI BOJAW MPOMHCIOBUX ITIANPHUEMCTB

1. Vrunizauis ocaaiB  4YOpHOI Ta  KOJBOPOBOI
MeTaJTyprii.

2. BuxopuctaHHs ocajiB XIMIYHOI POMHUCIOBOCTI.
YTunizamis ocafiB EJTIOJIO3HO-TIAIIEPOBOT
IIPOMUCIIOBOCTI Ta T1APOJII3HOTO BUPOOHUIITBA.

4. Yrtumizaris ocaiB raTbBaHOBHPOOHHIITRA.

1. 3aBonu 4YopHOI MeTtanmyprii (arjomepaiiiifHe, JOMEHHE, CTaJelIaBUIIbHE,

8 criunoi Boau Ha 1 T cram. CriuHa

MpOKaTHEe BUPOOHHUIITBO) BHAAISIOTH 200-250 M
BOJa, 32 BHUKJIIOYEHHSIM arjJioMepaniiHOro BUPOOHUITBA, BIAPI3ZHIAETHCS HEBEIMKOIO
KUTBKICTIO 3aBUCIIUX PEYOBUH, Ta BUCOKOIO TeMreparypoto. Hailbuibiny 1IHHICTh MatOTh
BIJIXOJIA 3aBOJIIB KOJIbOPOBOI MeTanyprii. Ocaau BMIIIYIOTh IpyOOAMCHEPCHI JOMIIIKH,
MeTaJId, KUCIOTH, PEHOH, I1aH1 1, MU SIK.
Buxopucmanns negpenunogozo, uepeonoz2o 60KCUMHO20 wWaamy y
euUpoOHUUmMEI OydieebHUX mamepiaie

BupoOHHIITBO amioMiHiI0 TOB’s3yeThecs 13 BupaneHHsM rimHo3ema Al,O; 3
TJIMHOBMIIIYIOYO1 CUpOBUHH (OOKCUTIB, He(deniHiB). [Ipu 11boMy yTBOPIOIOTHCS HITAMOBI
BiJIXO/M, KiTbKICTh SIKUX MEPEBUILYE BUPOOHUIITBO TIIMHO3EMY. IX BUKOPUCTOBYIOT s
OTPUMAaHHS IIEMEHTY BHCOKHX MapoK, MPH CyMICHOMY TIOMOJII 3 MOPTJIAHIIIEMEHTHUM
KJIIHKEPOM Ta TIICOM MOXHa OTPUMATH BUCOKOsIKICHI IleMeHTH Mapok 200,300,400,500
ta 550. 3 HedeniHOBOro 1EMEHTY MOKHA OTPUMAaTH KPYIHOIMOPUCTUN Tra300€TOH 3
06’ emMHOr0 Macoro 1000-2200kr/m3,

XIMIYHMM CKJIaJ Y€PBOHOTO OOKCHUTHOTO IUIaMy TJIMHO3EMHOTO BHUPOOHMIITBA
xapaktepusyerbes Bmictom: SiO; - 8-18%; Al O3 — 6-18%; Fe,O3 — 20-45%; CaO — 8-
40%; NaO - 2,5-6,5%. VYTumizamis OOKCUTHMX NUIaMIB TOB’SI3yEThCA 3 iX
3HeBOJHEHHsSIM. Ha peskux mianpueMcTBax 3HEBOAHEHHS IUIAMIB 3/IIMCHIOETHCS Ha
IUCKOBUX (iabTpax a0 Bosorocti 40-45%, 3HEBOJHEHHSI BaXXKODUIBTPYEMHUX UIaMiB
MOXHa 37iiicHIOBaTH Ha ¢GuibTp-nipecax Tunmy DOIIAKM. BukopucrtanHs dYepBOHUX
OOKCUTOBHX MUIAMIB SBJISETbCSI TEPCICKTUBHUM [IJI1 BUPOOHHUIITBA OyAiBEIHHUX

Marepianis.
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Buxopucmanus winakie ma 301u

OmHuM 13 pealIbHUX MPUKIAAIB CYMICHOIO BUKOPUCTAHHS OCaJiB CTIYHUX BOJ 3
IHIIMMHU BIJIXOJIaMH BUPOOHUIITBA SIBISETHCS OTPUMAHHS OC3KIIHKEPHUX BSKYUUX
MaTepialiB (3aMICTh LIEMEHTY), SIKI MOYKHA OTPHUMATH HAa OCHOBI IIJIAKiB JOMEHHOTO 1
MapTEHIBCHKOTO 3aBOJIB HYOPHOI METamyprii 1 IjjamiB CTIYHUX BOJA COJOBOTO
BUPOOHUIITBA.

[[lmaky 3aBOJIIB YOPHOI METadyprii, mo BMIIIYOTh Oarato ¢ocdopa, Micis
noApiOHEHHsI Ta MarHiTHOI cemapailii MOXyTh OyTH BHKOPHCTaHI SK JOOpHBA, IO HE
noctynaroTecs cynepdocdarty. Panimie, npu HU3bKOTEMIIEPATypPHOMY PEKUMI CIIaJICHHS
BYT'ULIS, 30J1a BMilllyBajla Takl IIKIJUIMBI JOMIIIKH, K MHII K, PTYTh, KaaMmiid. Tomy
BUKOPUCTAHHSA TaKOi 30JIM JUJISl CLIBCHKOTOCIOAAPCHKUX TOTPed OylI0 HEMOKIUBUM.
3apa3 mnpu BHUKOPUCTAHHI BHUCOKOTEMIIEPATYPHOTO PEXUMY CIAJICHHS IIKIIJIUBI
JIOMIIIKH Y 3011 BIJICYTHI, BOHA MOX€E OyTH BUKOPHUCTAHOIO Y CUILCHKOMY TOCIIOAPCTBI

3 BEJIUKOIO €()EKTUBHICTIO.

2. XiMi4Ha TPOMUCIOBICTh CIOXXMBA€ BEJIUKY KIUIBKICTh BOJU, SIBISETHCS
JOKEPEJIOM  BEJIMKOTOHAKHUX BIAXOJIB Ta CIIOKUBAE€ BEIUKY KIUIBKICTh BOJIH.

Hanpuknan, npy BUpoOHULTBI | T KaubliHOBAaHOI coau yTBoproeThess 110 M3 criunoi

Boau, 1 T cunTeTMYHOrO Kayuyka — 250 M3, 1T KanpoHOBOro BojokHa — 5600 M.
Bupoonuuymeo 6’axcyuux mamepianie 3 0caoie cmiuHoi 600U c0006020
eupooOHUUmMEa

Ocanau cogoBOTO BUPOOHUIITBA BMIIIYIOTh:!

CaO - 43-50%;
MgO - 1,8-2,5%;
SiO; - 4,7-12%;

Fe,Os - 0,6-2,8%

3 Takoro muiaMmy micas TepMOOOpPOOKH MOXKHA BHUTOTOBUTH B’ SKYUHid
OyniBenmbHUN MaTrepian, SKU MOXKHA BUKOPHUCTOBYBATH 3aMICTh BalHa TIpH
BUPOOHMIITBI IIEMEHTA.

Bukopucmannsa gpocghozincy 3 6i0xo0ie cmiunux 600 XimivHux 3a600i6
®docdorirnc BUAAISETbCS MTPU BUPOOHUIITBI €KCTPAKLIAHOIT (OCPOPHOT KUCTOTH

MIpU CIpYaHOKUCIOTHIN nepepodii npupoanux docdoputiB. Tak npu BUpoOHUITBI 1 T
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(bochopHOi KUCTOTH YTBOPIOETHCS OnmM3bko 5 T BiaxomiB ¢ocdorinca. EdexTuBHOIO
SABJISIETRCA  CyMiCHa 00poOka  ¢ocdorincy 3  HedeaiHOM IS OTPUMaHHS
BHCOKOKOHIIEHTPOBAaHUX JTOOpUB, a TaKOX IIEMEHTY, colu. JlJis arpoHOMIYHUX IIIeH
docdoprinc MokHA BHKOPHUCTOBYBATH Y JIBOX HANpPaBIICHHSX: B SIKOCTI JOOpUB IJis
3BUYaiHUX TpYHTIB (3-411 Ha 1 ra 3a pik), ISl COJOHIOBUX TPYHTIB SK XIMIYHHIMA
MesiopaHT (HopMma BHeceHHs — 5-10 T Ha 1 ra B pik).

Sk npuxnag KOMIIEKCHOTO BUKOPHMCTaHHS BIIXOIB XIMIYHOI IMPOMHUCIOBOCTI,
MOXHA PO3IJIIHYTH XIMIYHE [MIJNPUEMCTBO, Ha SKOMY BHUPOOJSIOTH  XJIOD,
MOJIIBIHUIXJIOPU, OTPyTOXiMikaTh, Muoui 3acobu. KommiekcHa cxema mnependayae
OTPUMaHHS 3 OCajiB Cyib(aTa HATpid, NOBIHWIXJIOPUHOBUX IUTUT, a30THUX JOOPUB,
OpraHiyHuX J0OpUB.

Cynvgham nampito oTpUMYIOTh B pe3yJIbTaTl BUPOOHUIITBA XJIOPY Ta KaYCTUYHOI
conu. BHachinok KoHAeHcalii COKOBOro IMapy y BOJYy MOTpaIlIsi€ BEJIMKa KUIBKICTb

XJIOpUJa HATpisl Ta KayCTU4YHOI conu. [Ipu mocniayrouoMy BUIMApEHH] YacTHHA PO3COY

BUJASIETECSA Y BUTISAI CyIab(GaTHUX YT, 13 SKUX HUIIXOM BHUMEP3aHHS BUAAISETHCS
cynbdar HaTpis.

Ilnumu 3 nonixnopeinina BUPOOJSIIOTH 3 OCaiB  CTIYHOI BOJAM IieXa
BurotoBiieHHs mnodiBiHWwIxiopuaa (IIBX). CriuHa Boja OCBITIIOETHCA Y JYKHOMY
cepenoBuill 3 nomaxkpuiamingoM (ITAA). I3 BUcakeHUX TOMIIIOK HA BaKyyM-(puibTpax
BUJIAJISIIOTh TOMIBIHUIXJIOPHUI, SIKMM MICHA CYIIKM BUKOPUCTOBYETHCS Yy CyMimil 3
JHOJICYMOM JIJI1 BAPOOHHIITBA TOJIXJIOPBIHUIIOBUX TLTUT.

A3omHui 0obpuea MOxHA OTpuMatu 3 (GUIbTpaTa BaKyyM-(UIBTPIB MEXy
BUTOTOBJICHHS ToniBiHUIXJopuaa. ILli  dimeTpaTHi BOAM  JeMiHEpami3yloTh Ha
HOHOOOMIHHUX  (UIbTpax, 3HECOJEHA BOJA HAAXOAUTh B OOITOBY CHUCTEMY
BOJIOTIOCTAYaHHS, @ PO3YMHU pereHepanii HOHOOOMIHHUX (UIBTPIB BUKOPUCTOBYIOTh
JUTSI OTPUMAaHHS CyMIIII a30THUX JOOPUB.

Opzaniuyni 0obpusa OTPUMYIOTH 3 CHUPHX OCAJiB TEPBUHHHUX BIJICTIMHHKIB.
CroyaTky ocajy 3HEBOJHIOIOTH Ha (IIBTP-TIpecax, MOTIM 3HEUIKOHKYIOTh il JIEI0
HaIpaBJIEHOr0 IMy4YKa EJEKTPOHIB B €JIEKTPOHHOMY mpucKkoproBayi. Ilicis tepmiuHOi

CYILIKH OCaJiy 3aBaHTAXKYIOTh Y MIIIKK T4 BUKOPUCTOBYIOTh SIK CyXe OpraHiuHe JoOpHUBO.
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3. Ilpu oummeHHi CTIYHOI BOAM MIJNPHEMCTB LETIOJIO03HO-MANEPOBOI
IIPOMHCIIOBOCTI OTPUMYIOTH CHIYI0U1 BUJIU OCA/IIB:

— 0Caau BOJOKHOBMIIIYIOUi, II0 BHUIAISIOTH MPH MEXaHIYHOMY OYMIIEHHI, SKi
Ha3UBaIOTh ‘‘CKOIIOM”;

— HaAMIpHUN aKTUBHUWA MyJ, IO BHUJAJSAIOTH 13 BTOPUHHHUX BIJIICTIMHUKIB IIpH
010JIOTTYHOMY OYHIIIEHHI,

— I[UJIaMJIITHIH, 10 YTBOPIOETHCA B pe3yJbTaTi XIMIYHOTO OYMIINYBaHHS abo
JOOYHMIIYBaHHS Y BIACTIMHMUKAaX a00 (IOTAIlIHIX CIIOpYIaX.

Bonoxnosemiugyroui ocadu ckinanaroThCs 3 KOPH, LIETIOI03HOTO BOJIOKHA, IMICKY,
BAITHSIHOTO IIJIaMy, BMICT II€JIFOJIOZHOTO BOJIOKHA ckianae 90%.

Haomipnuii axmuenuit myn — 1 OIOIEHO3 3 KOJIOHIA aepoOHMX
MIKpOpTaHi3MiB, JI0 HOTO CKJIay HaJIe)KaTh TAKOXK YacTOYKH BOJIOKOH (15-20%).

HInamnicnin BMINye BHCOKOMOJIEKYJSIPHI CHOJYKH JirHiHA — 10 55-609%,
BOJIOKOH — 710 8-10%. OpraniuHa yacTtuHa Horo ckianae 79-82%, 3ompHicTh — 18-21%,
KOHIICHTpAIlisl nuiamiirHina — 2-3 1/1. 3arajgpHa KUIBKICTH IIaMa BoJsoricTio 99,8-
99,7% cxnanae no 10-15% Big BUTpaTH OUMIIYBAHOI CTIYHOI BOJM.

Po3poOnena TexHoJIOTISS BUPOOHUIITBA TAapHOTO KapTOHY 3 JOJABaHHAM
aKTUBHOTO MYJly nepeadadae nojadyy HaAMIpHOrO MYJly Miciisi BTOPUHHUX BIACTIMHHUKIB
10 OaceiiHy 3 MPOKJIEEHOIO BOJOKHUCTOIO TMArepoBO0 MACOIO 1 MOTIM Y HAImpHUN 0ak
KapTOHOBUPOOIIOBaHOT MamuHu. JloJJaBaHHS aKTUBHOTO MYJy MOXE CKJIagaTH J0 S-
10% Bin manepoBoi Macu. EKOHOMIYHUI €(eKT BiJ BUKOPUCTAHHS aKTUBHOTO MYIY Y
KinbkocTi 2,2% B kommosuilii kapToHa ckiagae O6uist 100 rpH Ha 1 T yTUII130BaHOTO
aKTUBHOTO MYITY.

Ha OGarathox miANpPUEMCTBAX IIEIOI03HO-TanepoBoi mpomucioBocTi (LIITII)
ICHYIOTh 11exa O10XIMIYHOi mepepoOKH JIyT TiCis BapKH JPEBECUHU, B AKUX
BUTOTOBJISIFOTH KOPMOBI IPIKIIXKI.

Buxopucranns BosnokHoBMminrytouix ocagiB LTI y BUpoOHUIITBI BOJOKHUCTUX
IUTUT TIPEACTABIISAE YHIBEpCAIbHE PIIICHHS JUIs YTHII13a11i1 BOJOKHOBMIIIIYIOUHMX B1AXO/I1B
1 ocafaiB CTiYHOI BOJAW. BOJOKHHCTI TJIUTH 3a CBOIMU (HI3UKO-MEXaHIYHHUMHU
XapaKTepHUCTHKAMH BIJIIIOBIIAIOTh HAIIBTBEPAUM JIPEBECHOBOJIOKHUCTUM IUIMTAM. Taki

IJIMTH MOKHA BUKOPUCTOBYBATH y OyIIBHUITBI Ta MEOEIbHOMY BUPOOHMIITBI.
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Ha ocuoBi 30mu TEC Ta BOJOKHOBMINIyHOUMX ocafiiB criuHoi Bomu LITIT
BUPOOJISIIOTH arJIONOPUTOBUI rpaBiii Ta meOeHb. Ha OCHOBI aryionopuToBOro TPaBito
BUTOTOBJISIIOTH JIETK1 >kapocTiki 0eToHu mapok Bix 100 mgo 300, mo MoxyTh OyTu
BUKOPHWCTaHI ISl BUTOTOBJICHHS TEILIO130JIAMIMHNX Ta JETKOOETOHHUX KOHCTPYKIIii. /{0
CKJIaJly BHXIJTHUX KOMIIOHCHTIB HAJICKATh:

— 10-20% (3a Macoro Ha aOCOJIIOTHO CYyXy PEYOBHHY) BOJOKHOBMIIIYIOYOTO OCAIY;
— 80-90% 30mm TEC.

BupoOHUIITBO arionopuCcTOro rpapito Ta Me0eH0 Mae Taki MO3UTUBHI CTOPOHHU:
— BUpPOOJICHHs OY/IBEIBbHUX MaTepiajiB, Kl MalOTh HEOOMEKEHUI 30YT;

— e(exTuBHE BUKOPUCTaHHS TAaKMX MAaCOBHUX BIJIXOJIB IPOMHUCIOBOCTI, SIK 30Ja
TEIJIOEEKTPOCTAHIIIM Ta BoJIOKHOBMIIytoul ocaau LITIT;

— BHUKOPHMCTAHHS 30JM Ta OCAaJiB JIO3BOJISIE BUKJIIOYUTH BEJIMKI 3a PO3MIPOM Ta
KOIITaMH IIJIaMO- Ta OCaJIKOHAKOITUYYBaui.

['iposni3Hi 3aBOAM BUPOOIISIFOTH 13 TEKCO3HOTO Ta MEHTO3HOTO LYKPY KOPMOBI
OPLKIKI, 110 BUKOPHCTOBYIOTh, TOJIOBHMM YHMHOM, y TBAapWHHHULTBI.Y T1IpOJI3HO-
IPLKIKEBOMY BUPOOHUIITBI BUIASIIOTH BIAXOIU: JITHIH, 1J1aM,0Ca
BHCOKOKOHIICHTPOBAHUX CTIYHHUX BOJ. 3arajibHa KIJbKICTh BIJIXOJIB MEPEBUIILYE BHUXI1J
KOPHUCHOI MpoayKiii y 3-4 pasu.

Bukxopucmanna winamosux 6i0xo0ie ma ocaoig 011 OMPUMAHHA ZPAHYTbOBAHOZ0
O0P2AHOMIHEPAIbHO20 000pUsa

[[InaMoBl  BIAXOAWM YTBOPIOKOTHCA MPHU MIATOTOBII  TIAPOMI3aTOPIB 1O
OioxiMmiuHOT TepepoOku. baratopiuni gocmipkeHHs XapbKOBCHKOTO  IHCTUTYTY
arpoHoMmii JoBeNH, 1o nutamMoBi goOpuBa y kutbkocTi 500-600 kr/ra Bosorictio 14%
30UIBIIYIOTh BpO’Kail BiBCa Ta KapTorii B cepenHboMmy Ha 20%. IllnamoBi Bigxoau
xapakTepu3yroTbcsi  BMicToM 70% wMmiHepanbHuX pedoBuH 1 30% opraniuynux. [o
OpraHiYHUX PEYOBUH MAIOTh BIJHOLIEHHS JIITHIH, TYMIHOBI PEYOBHHM. BenuKy LIHHICTD
MalTh XIHOHHI KHMCHEBI TpyIH, III TMOJIKapOOHOBI KHCJIOTH MAlOTh BEJIHUKY
OKHUCITIOBAJIbHY BIIACTUBICTH, MOKPAIIYIOTh 0OMIH pedyoBHH. J[0 MiHEpaTbHUX PEYOBHH
MalOTh BIAHOILIEHHS TOJOBHUM YHMHOM Tinc,pocdaTHl CHOJYKH, THEPTHI TOMILIKA 13
BanHa Ta cynepdocdara. Bei maMoBi  BIAXOAW HEUTPai3ylOThCsl aMMIAYHOIO BOJIOIO

no pH=6-8. CepenHsi BOJOTICTh yCIX KOMIIOHEHTIB Oyne ckiiamatu nmpuodiusHo 88%, a
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BMICT OPrBaHIYHHX PEYOBMH MIABUIIUTHCA 3 29% y mmami g0 34% y cywimi. [ami
nyJiblla 3HEBOJKYEThCS HAa (uUIbTp-Tipeci 10 BojorocTi 35-40%. 3HeBOIKEHUM ocaj
HAJXOAUTh Y OYHKEP, MOTIM B TPAHYJISITOP 1 HA TPAHCIOPTED.
Bukopucmannusa nepeunnux 0caoie 6 mexHoJo2ii upoOHUUmMea yemeHny
CriuHa BOJII TiIPOJII3HUX 3aBOJIIB MOKE OyTH BHKOPHCTAaHA SK PO3UYMHHA PiIMHA
JUISE 1IEMEHTHO-CUPOBUHHOI Macu. CHUpOBMHHMM 1UIaM 3aroTOBJISIOTH CIITYIOUUM
yuHOM. “U3BecTHAK™ Micis MOJAPIOJIICeHHS MEePEMIITYEThCS pa3oM 3 TIMHSHOI Macolo.

Bonoricte rpybomonoroi Macu ckiangae 15%. Ane st TpaHCIIOPTYBaHHS 1O TpyOam

Macy Tpeba po3daButu 10 40%. Po3urHeHM 1J1TaM aKyMYJIIOETBCS B TOPU30HTAIBHUX

OaceitHax, MOTIM MOJAETHCS HA IIAPOBI MIIMHU Ta HA O0XKMUT.

Jlo ckiamy mEepBUHHOTO OCaay BOJIOTICTIO 96%, 1110 BUKOPUCTOBYETHCS 3aMICTh

BOJIM, BXOJSITh 3QJIMIIKM MEPTBUX APDK/KIB, JITHUH, BamHO, Micok. Ilig vyac oGxury

CUPOBHHHOTO IIIJJaMy BCl OpTaHiuHI PEYOBHMHU BUMAMIOIOTHCA. HeoOXinHa KiIbKICTh

TBEPAMX Ta PIAMHHUX BIIXOMAIB CKiIajiae 3a | roguny 40-50Mm° Ha KOKHY TEXHOJIOTTYHY

JHIIO0 MPOAYKTUBHICTIO 70 T IEMEHTA.

Ymunizauia ocadie canveaniunozo eupoonuymaea
Jlo cymiiini, 0 yTUJi3Y€ThCS, MAIOTh BIHOIICHHS CI1AYI04l BUJHM OCAJIiB:

— 0ocaau MICIS OYMILEHHS CTIYHOI BOJM TaJIbBAHOBUPOOHUUTBA, 10 CKJIAAy SKOi
BXOAATh Taki emementu, sk Ni2*, Cd?*, Cu?*, Zn®*, Cr®, Ti*, Fe®", Fe*, micma
00poOJICHHST 3ai3HUM KyIOPOCOM Ta — YTBOPIOETHCS OCad, IO SBISETHCS
CYCTICH31€10 T1JPOKCHU/IIB METAIB;

— 0CaJM MICJISI BIACTOIOBAHHSI TPOMUCIIOBUX Ta MOBEPXHEBUX CTIUHUX BOJ (JIOIIOBUX,
MiCHs TAHEHHS CHITY) — TakKuil ocaJ TNpelcTaBisie Cco00K  eMYJIbCIOHHO-
CYCIIEH310HHY CUCTEMY;

— 0caau, WO BUJAISAIOTHCS IMIJI Yac CYMICHOI €JIEKTPOKOAryssiiOoHHOI OOpOOKH 3
BUKOPUCTAHHSM CTaJICBUX CJIICKTPOIIB BUIIIEHA3BAHOI CTIYHOT BOM.

TexHosioriyHa cxema yTuiIi3allii ocaaiB IpejicTaBiieHa Ha puc.. CyMimn ocajiB

HAJXOIUTh 10 3rylryBava 1, 31MB 2 TOBEPTAETHCA IO CUCTEMH, YINUTbHCHHHA ocan I

HACOCOM TIOJIA€ThCA Ha CTpiukoBui PunbTp 2. Ha GinmbTp momaeTbes TakoXK CyCHEH3Is

¢binpTpyBasibHOI fomoMikHOT pedoBunu (DJIP) II. 3neBogHeHUI KeK HAIXOMUTH 10
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BaJIKOBOTO 3MillyBaya MepioAn4HOi Aii 3, Kyaud MAO3YIOTbCA B SKy4dl J00aBKA —
HeTraleHe BarmHo, nuiak. [llnxra nogaeTbest B OyHKED i3 )KUBIIOBaYEM 4.

Y OyHKepi OKaTuIilll BUTPUMYIOTH BiJl 3 10 7 Ai0, mpu 1IbOMYy BOHU HAOYyBaroTh
MIITHOCTI, TOTIM TEPETUIaBIIIOTh, METAId — XPOM, HIKEIh MEPEXOIATh A0 PO3IUIABY
YaByHa, HEMETaJIeBl KOMIIOHEHTH — JI0 CKJIaAy BarpaHOYHOTO IITAKY.

[HIIMM BapiaHTOM BHKOPHUCTAHHS OKATHIIIB SBISETHCS 3allOBHEHHS TOPOYKHUH

3aJ11300€TOHHUX BUPOOIB.

-

3
m[

— 7
—

1 — 3rymryBad, 2 — CTpiuKOBHUI PinbTp; 3 — 3MilIyBay;

4 — OyHKep 3 )KUBIIIOBAYEM; O — TaplIbuaTuii OKOMKOBYBaY;

6 — KOHTEelHep 3 OKaTUIIAMH; / — MOMOJ IIJIaKy Ta BalHa;

I - 3rymennit ocan; I — cycnensis @/B; Il — BanHo; 1V — nutak.

Pucynox 25 — TexHosoriyda cxeMa yTriIi3aIlii ocajai raBalLHOBUPOOHHUIITBA
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Jlexnisn 14. BukopucTaHHs 0cajiiB Xap4yoBoOi Ta JErKoi IPOMHUCIOBOCTI

1. OrpuManHs [MHKY 13 [UIaMy MIATNPUEMCTB
HITYYHUX BOJIOKOH.

2. BuxkopucTtanHs TEXXKUpY Ta JaHOJIHY 3 OCaiiB
MIMPUEMCTB TIEPBUHHOI 0OPOOKH BOBHH.

3. BuxopuctanHs ocajiB XapyoBOi IPOMHMCIOBOCTI.

1. Jlo miampueEMCTB JIETKOI MPOMUCIIOBOCTI BiTHOCSTHCS: OAaBOBHSIHI, IIOBKOBI,
JILHSHI, TIPUEMCTBA IITYYHUX BOJIOKOH, TPUKOTAXH1, XyTpOBI1 (paOpHKH Ta 1HIIII.

B ocamax BuUpOOHWYMX CTIYHMX BOJ IUX IMIJMPUEMCTB BMIIIYETHCS BEJIUKA
KUIBKICTh I[IHHUX Pe4oBHH. Tak, HANpUKIIAJ, Ha KOXXHY TOHHY BICKO3HOTO BOJIOKHA B
CTiuHy Boay mepexoauTh 10 0,5 T cipkoBoi kuciotu 1a 0,2 idkoeo nampa, y 1uiamax
BICKO3HHMX BOJIOKOH BMIIIIy€eTbes 10 15% 1nmHKa. YTuiizaiis Mux JOMIIIOK BaXKJIMBa HE
TUTBKH JJI1 €KOHOMIKH MiJIMTPUEMCTBA, ajie ¥ JUIsl TOKPAIICHHS Ta 3HUKEHHS KOIITOPHUCY
OUHMIIEHHS CTIYHUX BOJA. Po3risiHeMo HeKijabka MPUKIAIAIB BUKOPUCTAHHS I[IHHUX
B1IXO/IIB MIAMPUEMCTB JIETKOT TPOMHUCIOBOCTI.

[IITy4H1 BOJIOKHA OTPUMYIOTh 3 IPUPOAHOI OPTaHIYHOI CUPOBUHU (LIEITIOI03HOTO
BOJIOKHA, AaUETWILENoNo3n). [[ns oTpuMaHHS BICKO3HOTO BOJIOKHA LIEIOJIO3Y
MepepoOIISIFOTh JIYTOl0, MOTIM Ha (GUIBTP-TIpeci BUAAIA0Th Haamumiok po3unHy NaOH 3
TeMIIETI0I03010. YIIUIBHEHY LEI0JI03y TMOAPIOHIOTH 1 MICIs M03piBaHHS Ha MPOTs31
15-30 roauH MpOAOBKYIOTH OOPOOKY I OTpUMaHHs BiICKO3HOTO BoJiokHa. Ilicis ¥oro
OUMIIICHHS] YTBOPIOETHCS 1JIaM 3 BOJIOTICTIO 98-99%, KiNbKICTh sIKOTO Aocsirae 6% Bia
00’emy cTiuHOi BoAu. ITiciist TpUBaIOro yuijabHEHHS B IJJAMOHAKOMMYYBayax BOJIOTICTh
nutamy 3HUKyeTbes 10 80-83%. [o ckmany mmamy BxoasaTs 15% “Zn”, 12% “Ca”, 0,6-
2,5% “Mg”, 0,6% “Al”, 1,5% “Fe”.

Ha pwuc. mnpexncraBieHa TEXHOJOrIYHA CXeMa pereHepaunii UUHKY 13
[IUIAMOB1/IBaJIIB BICKO3HUX MiAnpueMcTB. [lInam BiiOupaeThest B EMKICTb, 3BIIKU IyJbIa
MepeKavyeThbesl y BiACTIHHUK-YIIUIBHIOBAY, JI€ IIUIaM YIIUIBHIOETHCS 10 BoJIOTOCTI 97%,
TICTISL YOTO MOJAETHCS Ha BaKyyM-(piIbTpH JJIs 3HEBOHEHHS 710 BojorocTi — 7/0-80%.

Kek HanpaBnstoTh y miu s npokajeHHs npu temmeparypi 700-800°C, moTim B

pereHepaTop, KyJau JI0Jal0Th CIpKOBY KHUCJIOTY JJIsl BUAAJCHHS IIUHKY. Perenepariiina
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CYMIIIl TEPEeKadYyeThbCsl HACOCOM Ha BakyyM-(GinbTp ans (iabTpawii Ta BHIAJICHHS
[IUKHOBMIIIYI0YOTO (iIbTpaTy, SKHI HACOCOM MEpeKauyeThes 10 eKCTpakTopa. YacTuHa
[IMHKOBMIII[YIOUOTO PO3YMHY HANpaBJSETHCS HAa TOJIOBHE BHUPOOHHIITBO, YAaCTHHA — Y
i, JUIst OTpUMaHHs 0€3BOTHOTO MPOAYKTY.

Jlyis 617bII MOBHOTO BUJAJICHHS IIMHKY K€K MICIs BaKyyM-(QUIbTPY HAJAXOIUTH

70 pemynbnaTopa, 3BIAKM TICIAS pPO30aBiICHHS BOJOI0 IEPEKAYYEThCS Ha BaKyyM-

GbuIBTpH.
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1 — BICTIVHUK,

2 — pereHeparop;

3 - BakyyM-QiabTp;

4 — penyabnaTop;

5,6 — IIMHKOYTBOPIOIOY1 anapaTu;
{ — TOTOBUY IPOJIYKT.

Pucynox — Texnosoriuna cxema pereHepartii uHKa 13 1IaMOBiIBaJIiB
BICKO3HUX MIAMPUEMCTB

90



2. Criuna Boma Gabpuk mnepBuHHOI 00poOku BoBHU (IIOB) myxe
KOHIIeHTpoBaHa. Tak, Hanpukiaj, ¢padpuka, no0 BUMycKae 3a 00y 50T TOHKOI BOBHH,
BUJIAJIIE CTUIBKHU X 3a0pyJIHEHb, CKUIbKH MICTO 3 HaceleHHsM y 500000 menikaHIiis.
BMmict 3aBucnux peyoBHH y CTiYHIM BOJl KonuBaeTbesi B Mekax 3000-12000mr/m,
30mbHICTH 23-60%, BCK -10000-22000 mr/n. Ilig yac mpomuBku 1 T 6pyAHOI BOBHU Y
cTiuny Boay notrparisie 70 100-250 Kr BUCOKOKOHIIEHTPOBAHOTO JKUPY.

Kup 13 CTIUHHX BOJ| BHIIYHYA€ThCSl KUCJIOTHUM, OCaKYBaJIbHO-EKCTPAKI[IHHUM,
cemnapaniiauM, ¢aoTamiiHo-cenapaniftHuMyu  MeTogaMu (OCTaHHIA HaWOLIbII YacTo
3acTocoByeThCs Ha (pabpuxax [1OB).

[Ipu ¢noramiitHo-cenapaniiHOMy METOJIl CTIYHY BOAY 3BUIBHAIOTH B MEpIIY
4yepry BiJl BOBHU Ta MiHEpaIbHUX 3a0pyaHeHb. DoTailis 103BOJISE BUAUIUTY Y TIHY 10
90% BoBHstHOTO XUpPY 1 10 40% MiHepanbHUX 3anuiikiB. [1O0TIM MIHHUNA KOHIIEHTpAT
micast migirpiBy ao temmeparypu 95°C HaaxoauTh Ha cemapaiito. MeToa 103BOJIsIE
BuITyduTH 50-60% OaBOBHSHOTIO *KUPY BIJl 3arajJbHOT0 BMICTY MOT0 Y CTIYHIN BOJI.

[licns mepBHHHOrO  CemapUpyBaHHS TEXHIYHMA KUP 3  JIOMIIIKAMH
BHCOKOMOJICKYJIIPHUX CIIOJy4Y€Hb 1 MIHEpaJbHUX 3a0pyJAHEHb HAMpaBISAE€TbCS IS
OUMIIIEHHSI Ha BTOPUHHE CEMapUpyBaHHsS. AJie W MICHS IOTO KUP BMIILY€E 3QJIUIIKH
JOMIIIOK. Takuil >kup HA3UBAIOTh TEXHIYHUM OaBOBHSIHUM >KHPOM.

baBoBHsiHUI xup BMinTye Bi 40 10 55 % BHUCOKOMOJEKYJISIPHUX CIUPTIB, KUPHI
KUCJIOTH (MaJbMITUHOBY, OILIETHY, MypaB’iHy). Cxema ¢roTauiifHo-cenapaniiHoro
METO/y BUJTyUYCHHsI 0AaBOBHSIHOTO JKUPY MPEJICTaBICHA Ha PUC.

KupoBMmimyroya CTi4YHa BOJA TCJS BWJIYYEHHS BOBHHM, MiHEPaTbHUX
3a0pyIHEHb HAIXOJUTh J0 LEXYy KUPOBWIyYeHHS. TyT BOHA CIIOYATKY MOJAETHCS JI0
TEIUI00OMIHHUKA, Je 0X0JoKyeTbes 3 45°C mo 28-30°C, micns 4oro HaaXOAUTh [0
(brnotamiiiHUX iMneiepHuX anapariB. KoHUEHTpoBaHa >KMPOBMIIIYIOYA IIHA IICIHS
cenapailii HagXxoauTh y 0ak, a CTIYHA BoJa — y KaHamizamitoo. JXKupoBwminlyroua miHa
MiTITPIBAETHCS, TOTIM Y cemaparopax po3auisieThess Ha 3 ¢pakiii: KUPOBY
(HamiBIPOMYKT), BOJSHY, 3a0pynHeHy. KupoBuid MpOAYKT MICIs MiAITPIBY HAJIXOJWUTH

Ha BTOPUHHY Cenaparlito, Micjs 40ro OTpUMYIOTh KOHAULIITHUN TEXHIUHUNA KUP.

A
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1 — >KMpPOBMIIITYIOY1 CTIYHI BOJIU; 2 — TEIJI0OOOMIHHUK;

3 — ¢uoTamiitHMii ymiapHIOBaY; 4 — 301pHUK MIHK; 5 — CKUJ] B KaHAT;

6 — Hacoc; 7 — eMKICTh JJI MiIrPiBY; 8 — 30ipHA €EMKICTB;

9 — eMKICTB JJIs1 5KUPOBOTO HamiBIpoaykra; 10 — 6ak 11 cTiuHOT BOIH;
11 — 6ak st OpyaAHUX AOMIIIOK; 12 — 301pHHK KUPY.

Pucynok — TexHosoriuaa cxema BUITy4€HHs )KUPY (PIIOTalIHO-CenapaiitHum
METOJIOM

baBoBHSIHUI KUP BUKOPUCTOBYIOTH SIK €(DEKTUBHUN aKTHUKOPO3IMHHM 3aci0 Jyist
MaIlMHHUX BHUPOOIB, [JII BHUTOTOBJCHHS MACTHJIBHUX pPEUYOBHH 3 BHCOKOIO
TEMIIEPATYPOIO TOUKHU TUTABITIHHS.

[Ile OinbLI IIHHUM OPOJAYKTOM SBIISIETHCS JIAHOJIIH, SIKUW BUPOOJSAIOTH 3 XKUpa
[UIIXOM BUAQJIEHHSAM BUIBHUX KUPHUX KHUCIOT, HOrO0 BUKOPUCTOBYIOTh Y KOCMETUYHIH,
TEeKCTHJIBbHIN, moirpadiuHiii MPOMHCIOBOCTI.

4. OcHOBHI Taiy3l XapyoBOi IPOMMCIIOBOCTI: M'SCHAa, MOJIOYHA, pHUOHA,
MacJIOXHpPOBa, IYKpOBa, TIUIOJOBOOBOYEBa, KOHCEpPBHA. [0OJIOBHE HampaBiICHHS
BUKOPHCTYBaHHS BiIXOJiB Xap4yoBoi mpomuciaoBocTi (*50%) - BHUTOTOBICHHS KOPMIiB
JUTsl TBapUH. 3HAYHA KUIBKICTh OCAJIB CTIYHUX BOJ Xap4yOBOi MMPOMUCIIOBOCTI SIBISIETHCS
BHCOKOI[IHHUMH MIHEpaJbHUMH JOOpPUBAMH, SK, HaNpHKIaJ], (GUIbTpalIiHUN ocan

I[yKPOBOi MPOMUCIIOBOCTI.
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BukopuctanHs BIIXOMIB y XapuyoBid IPOMCHCIOBOCTI XapaKTEPU3YEThCS
CJIITYIOUHUM YUHOM:

- B M’SCHI} MPOMUCIOBOCTI BiIXOJH BUKOPUCTOBYIOTH Ha 40%;

- B MOJIOYHIM TPOMHCIIOBOCTI OCHOBHHUM BiJXOJOM SIBJISIETHCS CHBOPOTKA, IO

BUKOPUCTOBYETHCSI ISl BHUTOTOBJICHHSI MOJIOYHOTO ITYKPY y KUIBKOCTI HE
o1bmIe 8%;

- B MACJOXHUPOBIM  IPOMHUCIOBOCTI  OKpIM  IIPOTIB, JKMHUXYy, IO
BUKOPUCTOBYIOTBCS JIJIE BUTOTOBJICHHS KOPMIB, I[IHHUMU BIJXOJaMHU
ABISIOTHCA (pocdaTian, K BAKOPUCTOBYIOThCSA Hee(hEKTUBHO.

PamioHanbHe BUKOPHCTaHHS BIAXOAIB OypSIKOBOIYKPOBHX MIANPUEMCTB SIK
N0OpUB  JIO3BOJIAE YTUJII3YBaTH BTOPUHHI peCcypcH Ta 3HU3UTH COOIBapTICTh
BHPOOIIEMOT TIPOTYKIIi.

Ocang cTiyHOI BOAM IYKPOBOTO BHpoOHMITBA (“¢iabTpamiiiHuii  ocan’)
YTBOPIOETHCS K 3JMIIOK BHPOOHHIITBA IMPH OYMIINEHHI OYpSKOBOTO COKY MIISIXOM
J0JIaBaHHs BaITHSHOrO MoJIoKa (25 kxr BanHa Ha 1 T Oypsika). [Ipu npomMy ocamKyroThCs
dbochopHa Ta maBeneBa KHUCIOTH, OUIKOBI Ta 1HIIN pEYOBHMHHM. BuiydeHi TOMIIIKH
3ryIIyIThes Ha PUIbTp-TIpecax abo BakyyM-(puibTpax f0 Bojorocti 50%, B pe3yibTaTi
4oro BHUJAISIOTBCS CIK Ta ¢uapTpamiiinuii ocaa. s BumaneHHs ocaqy Horo
PO30aBJISIIOTH BOAOK0, CTIYHUMH BOJIAMHU TICIst MUTTS y KiibkocTi 150% no macu ocany,
MOTIM TNEPEeKayyloTh A0 OaceiiHiB, 1 BUTPUMYIOTh 2-3 poku. Takuii ocaja SIBISETbCS
BHCcOKoe(exkTuBHUM 10OprBOM (60-80%-BamHa), Bmitnye ¢hoppopHO-KaIiiiHl PEUOBUHHU.

Cry1ieHi Ta BUCYIIEHI 0Caau CTIYHUX BOJ| OYypsIKOBOI[YKPOBHX 3aBOJIB MOKHA
BUKOPHCTOBYBATH SIK MIHEpaJbHUW KOPM [JIsi TBAapWH, BHACIHIJIOK YOO HE MOXHA
JOMYCKAaTU 3MIITyBaHHS OCajay 3 CTIYHOIO BOJAOK. JIJis 1boro cBiXUM (PinbTpariiiHuii
ocaJI Micys 3TYIICHHS HAMPAaBIISIOTh HAa TEPMIUHY CYIIKY, a IIOTIM BUBO3SATh Ha CKJIA].

BupoOGHuua ctiyHa Boja M’ sICOKOMOIHATIB MOAIAETHCS Ha 3a0pyaHEHY KHUPOBY
Ta 3a0pyaHeHy HexXupoBy. [IuToMa Bara »KUpPOBUX CTIYHUX BOJAM CKJIAJA€ B CEPEIHBOMY
52-72%, Boam BMimytoTh 3aBucCHl pedoBuHH — 3500-6500mr/m; xmopuam — 550-
1300mr/1; xupu — 700-2000 mr/im; BCK - 1300-2000mr/1.

Jns BUOAIGHHS KOPUCHUX BIAXOAIB Ta TMOCHIAYIOUOTO iX BHKOPUCTAHHS

BJIAIITOBYIOTh JIOKAJbHI OYMCHI YCTaHOBKM, pO3TalloBaHl mopsn 13 nexamu. Ha
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GbroTamiiHUX yCTaHOBKAX €(PEeKT YTpUMaHHS >KUPOBUX CHONYK ckiamgae — 65-80%, 13
3aCTOCYBaHHSAM KOAryJsiHTIB MiABUILYeTbCs A0 95%. KupoBy miHy, 3HATY 3 MOBEpPXHI
(daotaropa, HaNMpaBISAIOTH 10 BiJICTINHUKA-IEKAHTATOPA, B SIKOMY MOTIK PO3AUISIETHCS HA
KUPOMACy, 3aBUCINN 0Caj, TIEKAaHTOBaHY BOAY. JKUp Micis MeperoHKH Ta BiJICTOIOBAHHS
3aTaplOEThCSl Ta BHUBO3UTHCS JUISI TOAAIBIIOT TEPEpPOOKH 3 METOK OTpPUMaHHS
TEXHIYHOTO KUPY a00 KOPMOBOI'O MPOAYKTY.

Ha mianpuemcTBax puOHOI MPOMHUCIOBOCTI KOHIICHTpAIllS >KUPOBMIIITYIOUHX
PEUYOBHMH B CTIYHHUX Bojiax jgocsirae 1900Mr/n (pubGoOOpoIIHEBI 3aBOJM), HaWMeEHIa
KOHIIeHTpallis — 120Mr/m Mae BiHOMICHHS 1O 3aBOMAIB J000poOKH 1 mocosry pubu. Ha
JIOKaJIBHUX XHUPOBIIOBIIOBaUaX €(PEKT BUIYyUEHHS KUPOBHUX JOMIMIOK CTaHOBUTH — 90-
95%. 3arpuMaHuil KUpP BUTOILTIOETHCS y KUIbKOCTI mpubau3zHo 0,051 xupy Ha 10001
knpoMmacH. SIKiCTh JKHpy BiAIOBiZae APYroMy COpTy TEXHIUHHX >KHpiB. Moro
BHUKOPUCTOBYIOTH [IJI1 BHUTOTOBJCHHSA OJidU 13 JIOJAaBaHHSAM TOTOBHX CLIIKaTIB,
3aCTOCOBYIOTh Y JOPOKHOMY OY/IIBHUIITBI.

[ToOyTOBI CTIYHI BOAM TE€X BMILIYIOTh JAESIKY KIUIbKICTh >KHPOBUX PEUOBHH-B
cepelHbOMY /10 IT Ha OAHY JIOAWHY 3a 100y abo npubmmu3Ho 3-Smr/n. Taku yuHOM, 13
1m3 ocamy MoxHa BUIyunTH Bix 7 1o 10 Kr sxupy.

JIist OTpUMaHHS TEXHIYHOTO KHPY >KMPOBY Macy 3aBaHTaXYIOTh y BapOUHI
€MKOCTI, TIOTIM J0/1at0Th A0 50% BOAOMPOBIAHOI BOJAU BiJl 00'€MY BCi€l MacH, CyMIII
KUIT'SITATH Ha TPOTS31 3 TOJMH, TMOTIM BIJACTOIIOTh. bpyaHa Bojga 3 JOMIIIKaMH
3IIMBAETHCSI, 3HOBY Jonaerbcs 10 50% unCTOi BOAM, a TaKOX CipYyaHa KHUCIOTa 1
nmoBapeHa cijib y KimbkocTi 1% 1 3% Bix )kupoBoi Macu BiMOBiIHO. JKup MIpOMUBAETHCS
YHCTOI0 BOJOI0, BIJICTOIOETHCS 1 MICIIS BUJATICHHS 3a0py/THEHOT BOJIM BUBAHTAXKYETHCS Y
BUIJISIAI TOTOBOTO TEXHIYHOro >kupy. I3 1T xupy ™MoxkHa orpumatd g0 1,5T

BHCOKOSIKICHOT'O rocroaapCbKoro Mujia.
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Jlekuin 15. Bukopuctanas MeToay miposiza Al OTPUMAaHHS IIHHUX
MPOAYKTIB 3 OCaJIB CTIYHOT BOJIH

1. Meroa mipoJii3a 0cajiB CTIYHOI BOJH.
Ilipomi3  akTUBHOrO MyJdy JUIsl OTPUMaHHS
aKTUBOBAHOTO BYT1JLIS.

3. Meton cHOIBHOTO MIPOJI3Yy OCaaiB 3 1HIIMMHU

BIIXOaMH.

1. Iipoaniz — mpomec TepMiuHOi OOpoOKM  ocaaiB abo  IHIIUX
BYTJIEPOAOBMIIYIOUHMX B1IXOJIB IIJIIXOM BHCOKOTEMIEPATypHOrO HarpiBy 0e3 A0CTyIy
noBITps. B pe3ynpTaTi mpoOBENEeHHS MPOLIECY MOXKHA OTPUMATH IO BIJHOLIEHHIO [0
CyXux pedoBuH mpuOmu3Ho 50% TBepaux 3aiuIIKiB (BYruUis, HaIiBKOKC, a0o
ipokapOoH), MpUOIKU3HO 25% PIAMHHUX NPOIYKTIB (CMoJia a00 MEPBUHHUM JIETOTh) Ta
12-15% ra3oyTBOpeHUX TPOAYKTIB. YTHII3allisl OCaliB METOJOM IMipoi3a BiIKpUBa€e
HOBI MOJXJIMBOCTI IS BUKOPHUCTAHHS OCaJiB, IO BMIIIYIOTh TOKCHYHI Ta IIKIJJTUBI
PEUYOBUHU.

[lepuri mocmimu O6ynu mpoBeneHi y 30-x pokax. [licns mpoBegeHHs mporiecy
3aJUIIAE€THCS HAMIBKOKC — YOpHA Maca, M0 JIETKO PO3CHUIMAETHCS, BMICT 30JBHOCTI Ta
OpraHiyHoi Macu B HIA npubiau3zHo oxaHakoBui. HamiBkokc abo mnipokapOoH
YTUJII3YETHCS K MaJIMBO, MO0 BUKOPHUCTOBYIOTh TaKOX JJISl POLIECY OTPUMAHHS a30Ty
a6o ¢gopdopa.

Hampuknan, mipom3z 100T cyxoro cuporo MEepBHHHOTO oOcaay 3a J00y

OpIEHTOBHO J1a€ CIIAYI0Ul MPOAYKTH (T):

HaMIBKOKC 45;
MIEpPBUHHUI 20;
ra3oyTBOPEH1 IPOYKTH 11,5;
BOJa 15;
3arajbH1 BTpaTH 8,5.
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[Ticns mepepobku aports 13 100 T ocaaiB MoxkHA OTpUMaTH (T):

BOCKY 2;
acasbreHiB 3:
dbeHoriB 0,25;
OCH3UHY 3;
KEPOCUHY 7;
T'YJIPOHY 2;
IIEKY 1,5.

2. OnHi€0 13 MOXIMBOCTEH BHUKOPUCTAHHS HAJAMIPHOTO AaKTUBHOTO MYy
ABIIETHCS MOTrO MIpoNi3 JUisi OTPUMAHHS aKTHMBOBAHHOTO BYTULISA SIK COpOEHTa.
AKTHBOBaHHE BYTLJUIS NPEACTaBIsE€ COOOI0 — BYTJIEPOAUCTUNA COPOEHT, CKENET SIKOTO
CKJIQIa€ThCS 3 PHUXJIMX I[MECTUYICHHUX BYIJIEPOJHUX Kijelb. Maroun BHUCOKY
MOPUCTICTh MOBEPXHI1, ByTJUISI MA€ MOKIIMBICTh COPOYBATH ra30yTBOPEHI, IAPOYTBOPEHI1
Ta PO3YMHEH] PEUOBUHHU.

AKTHBOBAaHHE BYTUUIA OTPUMYIOTH 3 AaKTUBHOTO Myily BojoricTio 5-10%
METOJIOM TEPMIYHOTO PO3KIIany (IECTPYKIIi) OPraHidHOro MaTrepiaixy JJig OTpUMaHHS
KapOOHI30BaHOTO 3ajMilnKa (HAMIBKOKCA) Ta TMOCTIAYIOUOi aKTUBallli BOASHUM
neperpiTuM mapom. B pesynbrari naii mapy BigOyBa€ThCs BHUAAJICHHS BYIJIEBOIIB Ta
CMOJIUCTUX PEYOBHH 3 TOBEPXHI HAMIBKOKCA, SKUW OTPUMYE IICIS IIHOTO TOPUCTY
cTpykrypy. HaiiOunem gouisnibHa temneparypa BoasHoro mapy 700°C. bbbl BHcOKa
TeMmreparypa BHUKIMKA€e pI3Ke TIJBUIICHHS 30JIbHOCTI, MaaiHHSA COPOI[IOHHUX
BlacTUBOCTEN Byruuil. OnrtumanbHa TpUBANICTh akTuBamii 60 xBuinH. be3
aKTUBYIOUOI'O areHTy (BOJSHOIO Mapy) BYrUUIA-CUPOBMHA MAa€ HEBEIIUKY COPOLIIOHHY
3JIaTHICTb.

JlocnikeHHsl 3 TepMIYHOI0 OOpPOOKOI0 aKTUBHOTO Myiy 0€3 JocTymna MOBITpS
MOKa3aJid, 10 BHUJAJIEHHS BOJIOTH BiAOyBaeTbesa mpu Temmeparypi 135°C, nectpykiis
OpraHiyHuX pedoBUH — mnpu 265-420°C, yTBOpeHHS KapOOHI30BaHOI CTPYKTYpH
3aKiHYyeTbes npu Temneparypi 575-600°C. Ha puc. npeacraBieHa TEXHOJIOTIYHA CXeMa

OTpUMAaHHA aKTUBOBAHHOI'O ByriJ’IJ’IH.
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1 — 30ipHUK aKTUBHOTO MYIY; 2 — FPaHyJIsATOp; 3 — CyIIapKa;

4 — miv; 5 — miv s mpodizy; 6,12 — Tonka; 7 — kamepa aKTHBAIlli;

8 — xamepa 3He30JieHH; 9 — kamepa npomuBky; 10 — cymmibHa Kamepa;
11 — BiJIBeIeHHSI TOTOBOT'O MPOIYKTY Ha MaKyBaHHS.

|

Pucynok — TexHomoridyHa cxema OTpUMAaHHS aKTUBOBAHHOTO BYT1JLIA 3
AKTUBHOTO MYJIy METOJIOM IipoJIi3a

3a TEXHOJOTrIYHOI CXEMOK aKTUBHHMI MYJI, 3HEBOJKEHHHMH 110 Bosiorocti 50-
55%, 13 301pHUKA HAAXOAUThH 0 TPAHYIATOPA, MICIS YOrOo IPAHYJIM BUCYIIYIOTHCA B
Oapabanniii cymapii 1o Bojorocti 10%. IloTiM mpoBOAUTHCA MipOJi3 TpaHysl B Tedl,
mo oOepraeThcs. [ axTuBaiii TpaHyldu OOpOOJSIIOTECS BOASHUM MapoM, st
3He30JIeHHsT TpoMuBatoThest 10% po3umHoMm cossiHOi kucnoTu. [licnms mpoMuBKH
OTPUMYIOTh TOBAPHUI1 COPOEHT.

3a OCTaHHI POKM BYCHUMHU PO3POOJIEHI METOAW 3IUICHHS JIIOACH BIJ JCIKHUX
TSOKKUX 3aXBOPIOBaHb Ta OTPYEHb 3a JOTIOMOTOKO COPOCHTIB MIKIJIMBHX 1 TOKCHYHUX
pedyoBuH. CopOIioHHa Tepamis SBISEThCA €(EKTHUBHOI TPU TSKKUX OTPYEHHSX
dhochopHOOpraHiuYHIMHU PEUOBHHAMHU, TOKCHYHUMU piauHaMu, Tprudamu. OCHOBOIO IS
COpOIIIOHHOT Tepamii SBISIETbCS aKTUBOBAHHE BYTUUIS, IO MAa€ BJIACTUBICTh BUIIy4aTH

TOKCHYHI PCUOBHHU. AKTHBOBaHHE ByTiJ'IJ'ISI, 10 BUTOTOBJISIETHCA HaA OCHOB1 aKTHBHOT'O
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MyJy METOJIOM TIpoJi3a, SBISETHCA OCHOBOIO JJii OTPUMAaHHS T€MOCOPOEHTIB.
AKTUBHMI MyJ BMimlye Oarato OIIKOBHX pPEYOBHUH, IIIHHI MIKpOEJIEMEHTH,
aMIHOKHUCJIOTH, TIOBHY Tpymny BitamiHiB B. B 1poMy BigHOIIEHHI BiH BHT1IHO
BIJIPI3HAETHCS B IHIIMX OPTaHIYHUX JDKEpEN, SIKI MOXYThb OyTH CHpPOBHUHOIO IS
BUPOOHMIITBA aKTUBOBAHHOTO BYT1JLJIA.

3. Ompumanns 80cKy iz mopghy ma ocaoie cmiunoi 600u

Bock 3acTocoByrOTh I BUTOTOBJIGHHS MOJIENEH JUisi MeTaleBUX BUPOOIB,
MOJIPYBaHHSI METAJICBUX HIKEIIPOBAHMX, XPOMOBAHUX BHUPOOIB, BUPOOHHUIITBA Kpema
JUTSI B3YTTS, KOTIFOBAJIBHOTO TaIepy TOIIIO.

3 1953 poky mpoBOISATHCS JOCHIIKEHHS Y HANPSIMKY BHIYYEHHS CUPOTO BOCKY
13 Topdy. 3 KOXKHOI TOHH CyXOoro Topdy MokHa oTpuMaTH ;10 50 Kr CHUpPOTO BOCKY.
OTpumaHHS BOCKY 3 OCaJliB CTIYHUX BOJl METOJOM IMipoJii3a 3/11iMCHIOETHCS 3 30-X POKiB.
CyTTeBOIO  TepeBarord  IbOTO  METOAAa  SIBJISEThCA  HajiliHE  3a0e3MedeHHs
cupoBHHOKO(0cagaMu) Ha Mici. IIpy IpoayKTHBHOCTI ouMCHUX cTaHmii y 500 tuc.m® i
ImiH. M® MOKHA CTBOPIOBATH IPOJi3HI 3aBOJM, IO BUITYCKaOTh He MeHme 500-1000 T
BOCKa 3a pik. Ha BigMiHy BiJ HonepeaHboi TEXHOJIOTI, sika TpuBajia OJu3bko 6 TOJUH,
3apa3 3aCTOCOBYETHCS €KCTPAKIIiS 32 MPUHIIUMIIOM “3pOIleHHs” OIH3WHOM 13 BBEJCHHSIM
HOTO /10 eKCTPAKTOPY_ 3BEpXy Ta BiJIBeACHHSIM 3HU3Y.L{s1 ocoOmuBicTh iIHTEHCUPIITUPYE
MPOIEC €KCTPaKIlii, 3MEHIIIy€e HOro TpUBATICTh A0 2-3 roauH. [lpu 1pomMy BHIIydEHHS
outymy 13 Topda mocsrae 80-85%.

B ocraHH1 poku Bce yacTilie IMiIHIMAEThCS MUTAHHS PO JOUUIBHICTH CyMICHOI
00pOoOKM Ta BUKOPHUCTAHHS OCAIiB CTIYHUX BOJI 3 IHIIMMH BiIXOAaMU METOJIOM ITipOJTi3a.
Tpeba nigkpecanTH MO3UTUBHUN BILTUB TAKOTO PIIICHHS:

1. KoMIiekcHO BUpIIIYEThCS MpoOieMa BUAAJIEHHs, 00OpOOKH Ta BUKOPUCTAHHS

HE TIJIBKH OCAJIB CTIYHUX BOJ, ajl¢ M 1HIITNUX BIIXOIIB.

2. Ilpu 3minryBaHHi ocajiB 3 1HIIMMHU BIJXOJaMU B OCTaHHIX 301JIbIIYETHCS
BMICT OPTaHIYHUX PEUYOBHUH, 110 TO3UTHUBHO BIJIMBAE HA BUXIJ KOPUCHHX
MIPOJTYKTIB.

3. Ilpu 3mimryBaHHI OcCadiB CTIYHUX BOJ 3 IHIIMMH BIiAXOJaMHU 3 MEHIIOIO
BOJIOTICTIO CITPOIIYETHCS TPOIEC 3HEBOJHEHHSI 1 CYIIKHA 3arajlbHOiI Macu

BIJIXO/IIB,
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4. CywmicHa miposi3zHa 00poOKa Ta BUKOPUCTAHHS OCAIIB CTIYHUX BOJ 3 1HIIIAMH
BIIXOJlaMH  pAIllOHAJIPHO BHPIIIYIOE HE TUIBKA OJHY 13 BaXJIMBUX
€KOHOMIYHMX 3a/1a4, ajie ¥ He MEHII BaXJIMBE €KOJIOTTYHE MUTAHHS.

Ha ocHOBi KpyImTHUX OYMCHHUX CTaHIIII, AKI MOXYTh OyTH JKEpeIOM OpraHiuHUX
PEYOBHH, JOIIIHLHO CTBOPIOBATH MIPOJTI3HI 3aBOIH, OCOOIMBO VISl OCATIB 3 TOKCUIHUMH
peUYOBHHAMH, AKI HE MOXHa BUKOpHCTaTH $IK n0oOpuBa. Hampukiaa, 3a ojaHi€ero i3
MOXJIMBUX TEXHOJOTIYHUX CXEM OCaau MICis 3HEBOAHEHHS 10 BoJiorocti 83%
HAAXOAATh B OapabaHHy CylIapKy, A€ MiACyIIytoThes 10 Bosorocti 40%. Ilotim ocaau
HANpaBISAIOTh 'y Miy 3 TeMmmeparyporo 500-550°C, ne 3milicHioeThes mipodiz. B
pe3ynbTaTi MPOBEACHHS TPOIECY YTBOPIOETHCS IMIPOKApOOH, BHIAISETHCS CMOJa Ta
Boja. [lipokapOoH MOKHa peasli3yBaTH B METATYPTiMHIA MPOMHUCIOBOCTI IS 3aMiH
aMmopdHoro rpadity abo sIK BUCOKOSKICHUN COPOCHT JJISI TYMOBO1 ITPOMHUCIIOBOCTI.

[Ipyn BupimieHHI NOUTaHHS YTWJI3allii OCaaiB CTIYHMX BOJ, OCOOJMBO JUIS
KPYIIHUX OYMCHUX CTaHIIli, Tpeba BpaxoByBaTH CIIIIyI0UYl BUMOTH:

- HampaBJICHHS yTUI13a1lli MOBUHHO BIAMOBIATA MacIITabaM OYHUCHOI CTaHIIIT;

- BCl OocaJy TOBUHHI OyTH TOBHICTIO YTHJII30BaHI HE3aJIe)KHO BiJ HAsIBHOCTI B HHX
IIKIJIJTUBUX PEYOBUH;

- yTHIII3allis HE TOBUHHA HECTU 3arpo3M ISl HABKOJIMIIIHHOTO CEPEJIOBUINA 1 JIIOJAUHU B
TOMY YHUCII;

- TPOAYKTH, IO YTBOPIOIOTHCS MpH YTWIi3alll, NOBUHHI OyTH KOPUCHUMH IS

BHUKOPHUCTAaHHA.
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Jleknist 16. TexHIKO-€KOHOMIYHE OOTPYHTYBaHHS METO/I1B
00poOKHU ocamiB

1. IlopiBHSIHHA METOAIB MEXaHIYHOTO 3HEBOJHEHHI 1
TEPMIYHOI CYIIIKH OCa/IiB.

2. TlopiBHSIHHS METO/IB 3HEPAKEHHS OCaIIB.
BusHaueHHsT €KOHOMIYHOI €(EeKTHBHOCTI PI3HHUX

BapiaHTIB 0OPOOKU OCaIiB.

1. Bubip MeToay 1 TEXHOJIOTIYHOI cXeMHu 00poOKH ocamiB TpeOa BUKOHYBATH Ha
OCHOBI TEXHIKO-€KOHOMIYHMX OOIpYHTYBaHb 3 YpaXyBaHHSM KOHKPETHHUX MiCIIEBUX
YMOB, BJIACTUBOCTEM 0cCajiB, 3a0€3MEYEHOCTI peareHTaMH, MaJIMBOM 1 TEXHOJIOTTYHUM
TPAHCIIOPTOM, MOKJIMBOCTI Ta €(peKTUBHOCTI YTHIII3aIlli IepepoOICHOr0 Ocay.

Bubip TexHomoriyHoi cxemu, Mmia0ip oOnagHaHHsS nisi OoOpoOKM oOcaliB
BUKOHYETBCS 3a TAKUMU OCHOBHUMH (P13MKO-XIMIYHUMH IMOKA3HUKAMM:

— BJIACTUBICTH BIJIJIJaBATH BOJIOTY OCAOM;

— CTHUCJIMBICTb IPY 3HEBOJIHIOBAHHI;

XIMIYHUM CKJIAJ;

— Tem1o(p13U4HI XapaKTEPUCTUKU.

VY 3B's3Ky 13 MIJBUIIEHUM 3HAYEHHAM KOE(DIIIEHTY MUTOMOTO OIMOpy 30p0kKeHi
ocaJld BUMAraroTh nornepeaHboi 00OpoOKH Ta 3HEBOJAHIOIOTHCS Tiplie, HiX cupl. YacTruHa
BUTpAT Ha €HEPreTHYHI MOTpeON MOXHA KOMIIEHCYBAaTH BHKOPHUCTAaHHSIM METaHy, IO
YTBOPIOETHCS TIPH 30pOKEHHI.

3acTocyBaHHS IHTCHCHUBHUX PEXKHMIB Ta amapariB s TEPMIYHOI CYIIKUA 3
BEJIMKUMH IIBUJKOCTAMH 1 TEMIEpaTypaMH CYIIMJIBHOTO areHTy BUMAara€ BpaxyBaHHS
KIHETUKH CYIIKH, ()OPM 3B’SI3KYy BOJIOTH 3 YaCTOYKAMH 0cay. [CHYyIOTh THIIOBI MPOEKTH
JUIs cTaHIIA aepariii npoayktuBHicTio 25000-280000 M3/m006; KOPITYCH MEXaHIYHOTO
3HeBOJHEHHS Ha 4, 6, 8, 10 nentpudyr, KOpnycu MexaHIYHOTO 3HEBOAHECHHS Ha 4 Ta 6
O0apabaHHMX  BakyyM-QUIbTpPIB;, yCTaTKyBaHHS TEPMIYHOI CYIIKH MEXaHIYHO
3HEBOJHEHHUX OCA/IiB.

Po3po0snieHi TUMOBI MPOEKTH AJi CTaHIll 3 aepoOHMMHU MiHEepai3aTopaMu Ha

25000-70000 M3/n06; MpOEKTH MYJNOYLIILHIOBAYiB Ul NPOMUBKM Ta YLIIJIbHEHHS
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30pOXKEHUX OCaJIB Ta CYMICHOTO YIIUIBHEHHS OcCaay MEpBUHHUX BIACTIMHHUKIB 3
aKTUBHMM MyJsioM Ha 25000-280000 m%/106.
[TopiBHSHHS METO/IIB 1 amapatiB JJI MEXaHIYHOT'O 3HEBOJHEHHS OCa/lIB TTOKAa3ye,

10 KOYKHUH 13 HUX Ma€ BU3HAYCHI MepeBary Ta HeAOIiKA (quB, TabI. ).

Ta6muis — [TopiBHSAHHS METOIB MEXaHIYHOT'O 3HEBOIHEHHS OCa/IiB

Anapartu I'o10BHI NepeBaru I'os10BHI He0JIIKH
Bakyym-¢inbetpu MoxnuBicTs 00po0Oku 6€3 Bukopucranus MiHepanbHUX
BHJIAJICHHS ITICKY, PO3MOBCIO/DKEHHSI | peareHTiB, BAKyyM-HAcOCIB, 3aMiHa
3araxy; CKOpOUEHHs BUTpaT Ha (biTBTPYIOYOT TKAHWHH, IMiBUIIECHA
TEPMOCYIIKY BUTpATa eJIeKTPOSHePTii
Lentpudyru KommaktHicTh, MOKIHBICTE poboTH | HeoOXigHiCTh BUITydEHHS ITICKY,
3a Oe3peareHTHUMH CXeMaMu 3 nepioJyHa HarjIaBKa Ta 3aMiHa
BUKOPUCTAHHAM (IIOKYJISHTIB IIHEKIB, MiABHUILEH]I BUTPATH HA
TEPMOCYIIKY
®inpTp-nIpecu BincyrHicTs neraneii Ta By3miB, mo | [ligBuimeni rabaputu y nopiBHSIHHI 3
IIBUKO 3HOIIYIOTHCS; CKOPOUCHHSI | IICHTpU(YraMu; HasBHICTh 3araxy;
BUTPATH €IEKTPOCHEPTI; IiABHUILEH] BUTPATH HA TEPMOCYILKY Y
BIJICYTHICTh HEOOX1IHOCTI MOPIBHSIHHI 3 BaKyyM-(iIbTpaMu;
BIJTYYEHHSI MICKY 3aMiHa QUIBTPYIOY01 TKAHUHU
Kawmepni Ta pamoBi | Husbka Bosora 3HeBogHeHOro ocajny, | Huspka muroma notyxHicts (3
¢binpTp-mipeca HU3bKi BUTPATH HA TEPMOCYIIKY OJIMHMIII TOBEPXHI); TiIBUIICHA
BHUTpAaTa PEarcHTiB; MEPiOIUIHICTh
nii; HeoOX1AHICTh 3aMiHU
G1IbTPYI040T TKAHUHU

Hampukinaz, Ko ctivHa Boja BMIIILY€ BEIUKY KUIbKICTh MICKY Ta € MOKJIUBICTD
BUKOPHCTOBYBaTH B SIKOCTI pEareHTy BamHO, OCaAM IMiCJs 3HEBOIHEHHS MiAJSTalOTh
TEPMIYHIN CYIII; SIKIIO 3aCTOCYBaHHSI OCAJIB SIK JOOPUB IUIAHYETHCS HA KHUCIOMY
TPYHTI, TO J/Isl 3HEBOAHEHHS! BUKOPUCTOBYIOTh BaKyyM-(1JIbTPH.

kim0 3HEBOAHEHHIO MiIrae 30poKeHWH B TEepMO(DUIBHMX YMOBaxX OcCaj Ta
nependavaeTbCsl HWOro yTuiizamis sSK J00puBa, TO JOIUIBHO BUKOPHUCTOBYBATH
ueHtpudyru abo ¢uibTp-npeca 3 QIUOKyISHTaMU. BHKOpHCTOBYBaTH L1 CIOPYIU
JOLIIBHO JUIst MpoAyKTUBHOCTI 10 100000Mm%/106.

SIK1110 3aCTOCOBYETHCS TEIIOBa 00poOKa ocajy, rnmepe Horo 3HEBOAHEHHAM a00
CHaJICHHSIM 3HEBOJHEHOI0 0Caay, TO AJis 3HEBOJHEHHS Kpallle 3aCTOCYBaTH KaMepHi abo
pamMoBi (GUTETp-TIpeca.

[TopiBHSIHHA €HEPreTUYHUX 3aTpaT Ha 0OpOOKY OcajliB MOKAa3aHO B TaOJ.
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Tabnuis — Butpata enexTpuyHoi Ta TEIIOBOI €HEPTii Ha MEeXaHIuyHe
3HEBOJHEHHS 1 TEPMIUHY CYIIKY

. Yucsio podounx Iopiuni purparu
IMoTy:xHiCTH Bup 00poOkm, Temnoru,
THC.M>/100 o0J1aHaHHS pesepEHuX EJIEKTpOCHep- Hib MJIH. KK
amapariB MJIH.KBTXpik
(MJIH.KKAJI)
70-100 8+2 1,7 7000(1680)
50-70 LenrpudyryBanus 6+2 1,3 6100(1450)
35-50 4+2 1,0 5000(1200)
140-200 Baxyym-insTparis 3+1 1,6 8800(2100)
200-280 yyM patl 442 2,0 11700(2800)
200-2800  |DinbTp-mipecyBaHHS 6+2 2,3 11700(2800)
25-50 dinpTp-npeca 3+1 0,6 3000(700)
AepoOHi MiHepaiizaTopu
- IOBXUHOIO 30M, 1 1,1
Tex moBxuHOK 60M 1 2,3
Tepmocyika i3
110-140 3yCTPIYHUMHU 1 1,5-3,2 113000(27000)
ctpymuramu CBC-3,5-5
bapabanna cymapka Ha
100-140 5T/rox 3a BUIIAPEHOIO 1 2,1 27400(65500)
BOJIOTOIO

BuOip MeTony BUKOPUCTaHHSI OpraHIYHUX PEYOBHMH MOBUHEH 3aCHOBYBATHUCH HA
TEXHIKO-€KOHOMIYHMX TIOKa3HHMKAaX, 10 BpaxoOBYIOTh KalliTallbHi, EKCIUTyaTalliiiHi

BUTPATH, CKJIaJl, BJIACTHUBOCTI OCaay, MOXJIUBICTh yTWIi3allli 3

OTPUMAaHHSM
MaKCHMAaJIbHOI KIJTBKOCT1 €HEepT1ii.

CnanmoBaTH JOUUIBHO CUP1 HE30pOXKEH1 Oocaau, TEIJIOTY, 110 OTPUMYIOTh IMpU
[IbOMY paIllOHAJIBHO BUKOPUCTOBYBAaTHM HA TEXHOJOTIYHI TOTPEOM CTaHIii; s
TEPMIYHOI CYIIKM OCaiB CJIiJi BUKOPUCTOBYBAaTH MEXaHIYHO 3HEBOJHEHI1 ocaau. Yum
MEHIIIE BOJIOTICTh MEXaHIYHO 3HEBOJHEHUX OCaJliB, TUM MEHII €HEepro3arpaTd Ha ix
CYIIKY.

[Tpu BUmameHHI BOJIOTH 3 OCaJy MOKHA OTPUMATH TOTOBHUH KOMITOCT BOJIOTICTIO
45-50%, 3a paxXyHOK 3HMKEHHS BOJIOTOCTI Ta PO3May OpraHIYHUX PEYOBHH MOXKHA y 2
pasu 3MEHIIUTH Horo 00’eM. KommocTyBaTH J0I11IJIbHO 3HEBOIHEH1 CUP1 OCaH, TOMY 110
BOHU BMINIYIOTh OUTBIIIE OPTaHIYHUX PEYOBHH, HIK aepoOHO 30pokeHi abo aepoOHO

cTa011130BaHI.
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Ha Benukux craHmisx aepauii JOLUIBHO BHUKOPHUCTOBYBATH TEPMIUHY CYIIKY
MEXaHIYHO 3HEBOAHEHUX OCAIiB, IO CKOPOYY€E TPAHCMOPTHI BUTpatu. Ha cranmisx mo
20000 M%*n06 edexktuBHI Kamepu aerembMiHTH3anii, g0 50000 M%/106 — Mmertomu
XIMIYHOTO 3HEpaKEeHHS. SKIIO ocan HE MiIarae yTWiisamii, WOro CHaaiolTh B
[UKJTIYHAX TOMKAaX 3 MOCIIIYIOYMM BUKOPHUCTAaHHSIMH TeTlIa.

2. YV T1abn. moAaHi TOPIBHAJIBHI XapaKTEPUCTUKU METOIB  3HEPAKEHHS

MEXAHIYHO 3HEBOKEHUX OCaAIB CTIYHUX BO/I.

Tabmuusa — [lopiBHsIIbHA XapaKTepUCTUKA METO/IIB 3HE3aPAKEHHS MEXaHIYHO
3HEBOJIHEHUX OCA/lIB

Butpara | BouJo-
. . . . ObaacTb
ITpouec TeIIoTHM| TicTh, |['0/10BHI mepeBaru|I'010BHI HeqOMIKH
3 o BUKOPHCTAHHS
Jox/m %)
[Ipocrorta Benuka BoJIOTICTD,
OO6pobka B kKamepax 500-700 | 60-70 eKCIUTyaTarlii, KOIITOPHUC hi (o)
JeTeIbMIHTH3AI T HEBHMCOKA BUTPATa |TPaHCIIOPTYBAHHS 20THC.M>/106
najauBa
CxopouyroThCst BuicokoButpar-Ha
TPAHCIIOPTHI TEIUIOTa,
Cymika B cymapkax . . .
) . BUTPATH, HEOOX1/IHICTh binbie, Hixk
13 3yCTpiuHUMHU 1900-2800 | 35-40 3
CIIPOLIYETHCS OUUIIICHHS 100000m°/m06
CTPYMHHAMH A .
yTUITi3a1is, K YTBOPEHHX Ta3iB
n00prBa
ITigBuiena [ToTpeba B Burpara g0 50000
70-80 |uinHicTh ocamiB sk |pearentax: NHs,  |[M%/106 mpu
. (micnsa  |[moOpuB BAaIlHO, BUCOKA TPaHCIIOPTYBaHHI
XiMI4HE ;
00pOOKH |CKOpOYCHHS BOJIOTICTb, 10 20 kM
3HE3apaKEHHS
BaIlHOM |[TaJTUBHO- KOILTOPHC
55-65%) |eHepreTHuHUX TPaHCIIOPTYBaHHS
BUTpAT
CkopouyroTbes VYnamtyBaHHS
NaJIUBHO-EHEpre- |MaiiaHiB 3
biotepmiuno TUYHI Ta TPaHC- BOJIOIIPOHUKAIOUUM
o0podka 45-50 HOPTHI BUTPATH,  [IOKPUTTSM. Burpara go 20000
(KOMTIOCTYBaHHS B SKICHE TOOPUBO 3acTocyBaHHs M3/106
mradensix) HATNIOBHIOBAYiB
(moOyToBHUX
B1JIXO/TIB)
CKOpouyrOThCS HeoOxigHicTh [TinnpuemcTBa
MaJMBHI BUTPATH, |€(PEKTUBHOTO OUHMIIEHHS CTIYHOL
Cnanenss B .
JI0JJaTKOBA TETJIOTA |OUMIIIEHHS Ta3iB,  |[BOJAU IpHU
IIUKJIOHHHUX TOTTKaX ) )
-300++1800 notpeda B BiJICYTHOCTI
3 BUKOPUCTaHHAM e .
KBaJTi(hiKOBAHOMY  |CIIOYKHBAUiB
TEIUIOTH :
IepcoHal n00puB Ta
TOKCHYHOCTI
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Ha xpymHux craHumisx aepaiii AOIIBHO 3aCTOCOBYBaTH TEPMIUHY CYIIKY
MEXaHIYHO 3HEBOJHEHHX OCAaJiB, IO J03BOJSE CKOPOTUTH TPAHCIOPTHI BUTpPATH Ta
oTpumMaTu J0OpHBa 13 0CaJiB Y BUTJIS/I CUITYYUX MaTepiaiiB. [[s CKOpodeHHS MaJIuBHO-
€HEPreTUYHMX BUTPAT Ha CTAHIIAX aepalii MPOImyCKHOI0 3mi0HicTIO 10 20 THC. M3/100
eDeKTUBHE 3aCTOCYBaHHA Kamep JAerenpMiHTuzamii, a mo 50 Ttuc. M3/mo6-meTonis
XIMIYHOTO 3He3apaxeHHs. CKOpOYCHHS MaTMBHO-CHEPTETUIHUX 1 TPAHCIIOPTHUX BUTPAT
JOCSITAETBCA TPHU 3aCTOCYBaHHI METOJIB OloTepMiuHOI 0OpOOKH (KOMIIOCTYBAHHS)

MEXaHIYHO 3HEBOJHEHUX OCA/IB.

3. [IpuBeneHi BHILlE PEKOMEH AL JO3BOJISIOTh BUKOHATH aHaJI3 TEXHOIOTTYHUX
cxeMm 1 BuOpatn meroau oOpoOkM ocaniB. Alle KIHUEBHA MeToJ OOpoOKHM oOcajiB
MOBUMHEH 0a3yBaTHCs Ha TEXHIKO-€KOHOMIYHMX pO3paxyHKax BHOpaHHUX BBapiaHTIB
00poOku ocafiB. st mOpiBHAHHS 00paHi CI1yI04l BapiaHTH:

1. 30poskeHHs CyMillll OCaJiB IEPBUHHUX BIJICTINHHUKIB Ta HAAMIPHOIO aKTUBHOI'O MYy
B TEPMO(IIBHUX YMOBAX 3 IPUPOAHOIO OCHOBOIO.

2. 30porKeHHs CyMillli OCaay MEePBUHHUX BIACTIMHUKIB Ta HAAMIPHOTO aKTUBHOTO MYITY
B Me30(pUIbHMX yMOBax 13 3HEBOJAHEHHSIM 30pOKEHOI cymiln Ha OapabaHHHUX
BaKyyM-(Q1IbTpax Ta MOCIiIyI0Y00 TEPMIYHOI0 00pOOKOIO.

3. 3HEBOJHEHHS CYyMIllli CHPOTO OCaAy MEpPBUHHUX BIJCTIHHUKIB Ta HAIMIPHOTO
aKTUBHOT'O MYJy Ha BaKyyM-(PUIbTpax 3 MOCIIIyI0UOK TEPMIYHOIO 00POOKOIO.

4. llentpudyryBanHsi ocaay BIJCTIMHHMKIB 3 YIIIJIBHEHOI aepoOHO-CTa01I1130BaHOI0
cymimmo ¢yrary 3 aKTUBHMM MYJOM 3 TMOCTIAYIOYOI TEPMIYHOI0 O0O0pPOOKOIO
3HEBOHEHOI CyMIIII.

5. lenrpudyryBanns ocagy NEpBUHHMX BIACTIMHUKIB (13 CKUAOM (yraty B TOJIOBHI
OYHCHI CHOPYAW) Ta aKTHUBHOTO MYJy 3 BUKOPUCTaHHAM (yraTta sl OYHINEHHS
CTIYHO1 PIIUHU B a€POTEHKAX 3 MOCHIIAYIOYOI TEPMIYHOI OOpPOOKOI0 3HEBOJAHEHOT
CyMIIII.

Exonomiuna e(heKTHUBHICTH BapiaHTIB MOPIBHIOBAIACH 32 THIIOBOIO METOJIMUKOIO
BU3HAYCHHS €KOHOMIYHOI €(DEKTUBHOCTI KammiTaJIbHUX BKJIA/ICHb.

ITpuBeneH1 BUTpaTH pO3paxoByBaIUCh 3a POPMYJIOL0:

Cp=C+EK,

ne C — excrinyaTamiitei BUTpaTH, THC.TPH./pIK,
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K - xanitanbi BUTpATHU, TUC.TPH.,

E,- HOPMaTUBHHM KOeDIIieHT e(EKTUBHOCTI KAl TalIbHUX BKJIA/ICHb.

KamitanpHi BKJIAaJEHHS BHU3HAYAIOTHCA 3arajlbHUM KOIITOPUCOM OYAMHKIB 1

criopya. Komrropuc nexa:
Cb; - Cc.p +CM.p. + Co6 + Cn.3 y

e Cc,p — KOIITOPHC OyIBEIBbHUX POOIT, TUC.TPH.,
Cu p — KOIITOPHC MOHTaKHHUX POOIT, THC.TPH.,

C6 — KOmITOpHC 0614 THAHHS, TUC.IDH.
C06 = CO.L; +Cmp. + Cm + C3.c.p )

ne Coy. — onToBa 1iHa, THC.IPH.,
Ch. p — TPAHCIIOPTI BUTPATH, THC.TPH.,
C — BUTpaTH Ha Tapy, THC.TPH.,

Cse p — CKIIQJICBK1 BUTpaTH, 2% BiJl KOIITOPHUCY OOJIaJHAHHS, THC.TPH.;

CI’Z.3.'
JI71st yKpYITHEHHUX PO3paxyHKIB MPUHMAETHCS MOKA3HUK OJJTMHUYHOTO KOLITOPUCY

800...1000rpH. 3a 1 T mpoxyKTy.

Po3mipu 30UTKiB BTpaTH 200 KOIITOPUC OCBOEHHS HOBHX 3EMEJIb!

CO.H - (Ee.o/Ecp.06.) Hcp.o6 F )

ne be.o — 6an eKOHOMIUHOT OIHKH,
Ecp‘oa — cepeaHii 1o obacti 0aj OIiHKY JaHOTO BUJTY 3€MEb,

Hcp.o5 - cepeHiil 00JJaCHUX HOPMATUB KOIITOPUCY OCBOEHHSI HOBUX 3€MEJb,
THUC.TPH,

F - I101Ia 3€MCJIb, I'a.

Co0iBapTiCTh TOTOBOT NPOAYKIIi abo piyHl eKCIUlyaTaliidHI BUTpaT Ha

nepepoOKy ocaIiB:

Cch +Ce+Cm+C3.+A+Cm.p+Hp,
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ne Cp — KOILITOPUC XIMIYHUX PEareHTIB;
C. - BUTpaTH Ha ENEKTPOEHEPTIIO,
C} - KOIITOpYC TEIOBOT eHeprii,
C;. - 3apobiTHa mIaTa po6ounX,
A - amopTu3aniiini BigpaxyBaHHs,
Cn. p - BHUTpaTd Ha peMOHT (y posMmipi 1% Bix KOWTOpHUCY CHOPYZ,
o0J1aTHaHHS, MEPEXK),
I1p - inwi Butpartn, NOB’s3aHi 3 yNpaBJIiHHAM, OpraHi3allicro BUPOOHHIITBA.

Co01BapTICTh OUHHUIII TPOTYKIII:
Cod = Ce /Apiq )

e Apiq — piyHUi 00’ €M MPOAYKIIIi, T.

Po3paxyHkoBi mapamMeTrpu, M0 HEOOXIJHI I E€KOHOMIYHOI'O ITOPIBHSHHS

BaplaHTIB 0OPOOKU OCaiB, MPUBEICHI B TaOJ.
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Tabmu — Jlani 115t mOpiBHSHHS BapiaHTiB 00pOOKH OcaiB

Tloka3HMKH JJI IPOAYKTHBHOCTI CTaHWil aepauii, Tuc.M%/106
10 20 30 50 100 160 240
1 2 3 4 5 6 7 8

KibKicTs ocally 3a cyxoio 32 | 64 | 112 | 170 | 300 | 450 | 700
[PEYOBHHOIO, T/100 : ’ ’ ’ , , :

IToxa3uuk

MeTaHTEeHKH

06’em, M° 400/800 | 800/1600 |1400/2800| 2000/4000{4000/8000| 6400/ 9600/
12800 19200

Yuciao 2/2 2/2 2/2 2/4 4/4 4/4 4/8

Jliametp, M 9/9 9/12,5 | 12,5/15 (12,5/12,5/12,5/17,5 15/20 17,5/

JloBXrHa HAMIPHOTO 17,5

TpyOOIPOBOY Ha MYJIOBi

MalJaHIUuKH, M 1 1,5 2,5 3 5 6 7

[Lroma MmynoBux
MaliTaH4YMKiB, ra

U1 pekrMa 30pOKEHHS:
- repmodinbroro 0,8m3/M?xpix| 4,4 8,7 154 21,9 43,7 70,0 105
- mesodinbaoro 1,2 M3/m?xpik | 2,9 59 10,2 14,6 29,0 46,7 70
KinpKicTh peareHTiB npu
BaKyyM-(iIbTparii:

- cupoi cymimii, T/pik:

FeCls (JI=3%) 35 70 120 190 330 500 765
BartHa (o CaO J1=10%) 120 240 410 620 1200 1650 2600
- 30poskeHo1 cymilli, T/pik:

FeCls (J1=5%) 37 75 130 200 300 630 830
BarrHa (110 CaO J1=12%) 130 260 460 700 1200 1800 2900

BaxkyyMm-piabTpu
- 17151 3HEBOJIHIOBAHHSI CHUPOT

cymimri (25kr/M?xpik)
THCIIO 2 2 2 2 4 3 5
THI BinbTpiB bexOY-10/bexOY-10, bexOY-20 bexOY-40| bexOY-20| bexOY-40

- JUIsl 3HEBOJIHIOBAaHHS 30po-
skeHoi cymimmi (20Kr/M2xpik)
HCITO 2 2 2 2 4 3 5
Tur GineTpis - BOVY-10 |bexOY-20{bexOY-40 bexOY-20bexOY-40
Yucno uentpudyr OI'HI-500
npu 00pod1i ocajiB 3a

BapiaHTOM
4 3 5 6 6 14 - -
o 6 9 12 16 28 - -

Ipumirka : y yucenbHUKY mnpuBeaeHi uyucia s 20% - 3aBaHTaXEHHS; Y
3HaMeHHHKY — 17151 10%.
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[TopiBHSIHHS €KOHOMIYHOT €PEKTUBHOCTI BUOpaHHUX BapiaHTIB MOKa3aHO Ha PHC.
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16 2;} L/ _ 8 ‘
) = L\
~ 12 IF £ 6 \
g // = \
E 8 //// gg 10 g 4 \\\.42‘ 1
= b — s \ — __
15} =L = T
2 A ///4’5,(3/r ’,”::-: TN 30 = \4\’\5 ~——
2 4 A e 26 g 2 ' ;
A /é’t&’ A 4 3
£2F 45 170 i
0 80 160 240 0 80 160 240
Q, Tuc. M¥/pix Q, Tuc. M¥/pix

Pucynok - IlopiBHSIHHS €KOHOMIYHOI €()EKTUBHOCTI BapiaHTiB OOPOOKH OCajiB

[TopiBHIOIOUYM €KOHMIYHY €(EKTHBHICTh BUOpAHHMX BapiaHTIB, MOXKHA 3POOUTH
BHCHOBOK, 110 METOJIM LIeHTpUuGyryBaHHs (BapiaHTH 4,5) 1 3HEBOJHEHHS CHUPUX OCA]liB
Ha BakyyM-(inbTpax (BapiaHT 3) SBISIOTHCA €KOHOMIYHO Ouibll aouiuibHi. [lpu ix
3aCTOCYBaHHI KaliTajlbHI BHUTPATH 3HWXKYIOTbCA B 1,8-2 pa3su mpu OUIbII HU3BKUX
MPUBEJAEHUX Ta MUTOMUX BHUTpaTax. Komropuc mynoBux maiaaHuukiB npuiiMascs 0,8
rpu. 3a 1 M2 SIkmo B 1 BapiaHTi 3aCTOCYBaTH MYJIOBi MaiIaHYMKM, KaliTaJdbHi BUTPATH
3pOCTYTh B 2-3,5 pa3u y NOPIBHSAHHI 3111 BapiaHTaMH 3-5.

3a ekcIUTyaTalliHUMU BUTpaTaMd HaWOUIbII EKOHOMIYHIIIUM  SIBJISIETHCS
ueHTpudyrysanusa. Ane Ui CTaHUiM OpOAyKTHBHICTIO Oinbiie, Hixk 40-50 Trc.Mm%/106
KamiTaJbHI Ta MHUTOMI BUTPATHU PI3KO 3POCTAIOTh. 3aCTOCYBAHHS KPYMHOTaOapUTHUX
neHtpudyr 3 Oiapmoro motyxkHicTio OI'III-631 Ta OI'LI-1000 no3BoJdsSE€ 3HUZHTH

KamiTaJIbHi, eKCIUTyaTaI[liHI BUTPATH.

108



Yacruna 2 IIPAKTUYHI SAHATTSA

[TpakTrune 3ausaTTs Nel

Tema: BaacruBocTti ocaaiB. Buznauenns 00’eMiB ocagiB

[IuTaHHs 111 HOBTOPKOBAHHS

1. Sxi 1OMIIIKK YTBOPIOIOTH CKJIAJ OCaiB 3 MOOYTOBUX CTIYHUX BOI?2. 5Ky
TEPMIHOJIOT1I0 BUKOPUCTOBYIOTh JIJIsl XapakTepucTuku ocanis?3.Ha ski rpynu
MOAUISIOTH OCAJIA B 3aJI€KHOCTI BiJl (pazoBo-auctiepcHoro crany?4. 5k ckinan
OcaJIiB BIUIMBAE Ha iX BOAOBiAAauy?5. ki (hakTOpH BpaXxOBYIOThH MPU BU3HAYEHHI]
3araJibHOI KIJILKOCT1 OcaiB?

3agaua Ne 1 . Sk 3MiHUTBCS 00'€eM BIJKauyBaHOTO 3 NMEPBMHHUX BIJCTIMHHMKIB OCA.y,

SKIIO0 3a0€3MeYnTH 3HUKEHHS 1oro BoJiorocti 3 P1 % mo P,%?

Iadopmariis st po3B'a3aHus

Bonoricts ocany P € BigHOMEHHS Macu piiuHu B HHOMY M),y 10 3arajbHOi MacH

Ocaﬂy Ma‘ae

| =] 63a+| :
M

M
P = 3ae

[Tpu Bonorocti ocany, 6ubmIOl, HIX 80%, TYCTUHY OCaay MOXHA MPUOIU3HO

npuitasaTy 3a 1 kr/om3 i Toz[WBusHaqHTH BOJIOFIME uepes of'em

p=—"Mq0096 =22 PR _1q_ ¥ hoou
w W
3ar 3ar 3ae ’
W, W, . . o ;
e pia’ "Teyx _0Q€eM 3arajJbHHM, P1IUHH, CYXO0l PEUOBUHHU BIANOBIIHO, M.

Toni 00'eM cyxo01 peUOBHHU OCaay MOXKHA 3HAWTH 13 BUpaA3Y:
Wch x100

W e —
ar  100-P

Ockinpku 00'eM CyXOi pE4OBHHU 32 YMOBAaMU 3aBJIaHHS € BEIMYMHOIO CTaJIOI0, TO

13 3MIHEHHSIM BOJIOTOCTI ocady Biag Pi g0 Pz o0'emy ocany 3miHweThes Bl Wi, 1 110
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3q22

W,..> . CTane MOXJIMBUM BH3HAYHUTH BiTHOIICHHS 3arajJbHUX 00'€éMiB ocamy 3al

IIpH 3MiH1 BoJorocTi 3 Py, 10 Ps.

Taoaunnga 1-Buxiani nani

Ne 1 2(3 |4 |5 |6 |7 |8 |9 (10 |11 |12
P.% 94 195 |97 |93 (94597 |93,5/94 |95 |96 |95,5|94
PxX% 92 (92,5193 |91 |91 |94,5/90 (92,5{92 |93 |92 |90

13 |14 15 |16 (17 |18 |19 |20 |21 |22 |23 |24 |25
97 |96 95 (94 (955 (965 |94 |93 |94 (96 (96 (95 |94
95 945 | 93 |93 |93 |93 |91.5 |905 (91 (925 (95 |93.5 |92.5

JagagyalNe 2
Busnauutu, sikuii BIJICOTOK BiJl 00'€eMy CTIYHHUX BOJ CKiajlae o0’eM ocany 3

MEPBUHHUX BIJCTINHUKIB.

Iadopmarns 10 po3B'sa3aHHs

A KinpKiCTh 3aBUCIMX PEYOBUH Yy BOJI, IO HAIXOJUTHh 10 BIACTIMHHKIB M ,
Kr/100, BU3HAYAETHCS B 3aJIeKHOCTI BiJl C - KOHIIEHTpAIII1 3aBUCIIUX PEUOBUH Y CTIUHIN
oz, r/m3, Ta Q - Butparty criunoi Boxu, M3 /106;

b. KinbkicTe pedoBUH, IO 3aTPUMYIOThCS BiACTIMHUKAMU Mgy, KI/100

BH3HAYAETHCS B 3AICIKHOCTI Bl €hEeKTy po60TgI criopyau E, %

M R
100, xr/no6

samp 3a6

B. Maca Bosiororo ocagy M ” , migpaxoByggrbes 3a GopMyJior:
M

oc — 3amp YT
100-F7, , KI/100

Py - ponoricrs ocazy 3 IEPBUHHUX BIJCTIHHUKIB.

WO

ze
. O6'em ocafy ‘e, 3a]Ie5KHUTh Bix ioro ryctuan Y , kr/m>,
J1 Yactka ocaay BIICTIMHUKIB y 3arajibHii BUTPATI CTIYHOI BOJM BU3HAYAETHCS K

BITHOIIIEHHS Woe ,qu .
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Tabmnisg 2-Buxigai nani

No 1 2 3 4 5 6 7 8 9 10 11
C,r/m® 150 | 160 | 170 | 180 | 190 | 200 | 210 | 220 | 230 | 240 | 250
E.% 45 50 55 45 50 40 50 45 55 50 45
P1,% 98 97 99 98 97 98 97 97 98 98 97
Q,M° 500 | 700 [ 900 | 840 |950 | 680 | 990 | 720 | 850 | 940 | 980
Y, t/™m° 101 (105 |106 |104 |1,03 |1,05 [108 |109 |103 |1,04 |1,05

12 13 14 15 16 17 18 19 20 21 |22 |23 |24 |25

270 | 280 | 272 | 250 | 200 | 190 | 210 | 240 | 230 | 321 | 255 | 195 | 205 | 220

55 50 40 45 50 55 42 50 45 40 | 55 | 50 | 44 50

98 97 99 98 97 98 97 97 98 98 | 97 | 98 | 97 98

550 | 600 | 950 | 880 | 930 | 1680 | 1990 | 1720 | 1850 | 940 | 980 | 500 | 700 | 700

108 | 1.07 | 105|101 | 104 | 109 | 108 | 1.03 | 107 | 1.1 | 11 |11 | 11 | 11

3agauaNe 4

Busznauuty, sikuii BiJICOTOK 32 00’€MOM HaJAMIPHHM MYJ CKJIaJa€ Big 00’ €My CTIYHOT
BOJIM, SIKILIO MpUpicT Myiy ckianae [1,= 200 mr/a. BoaoricTs yiibHEHOTO MyIy Wy,
97%, a tioro kouuentpariist Cp 30 /.

Tabmnig 4-Buxigai gani

No 1 2 3 4 5 6 7 8 9 10 11

I, mr/m | 150 | 160 | 170 | 180 | 190 | 200 | 210 | 220 | 230 | 240 | 250

Wy, % 98 97 99 98 97 98 97 97 98 98 97

Cp,r/n 45 50 55 45 50 40 50 45 55 50 45

12 13 14 15 16 17 18 19 20 21 |22 |23 |24 |25

270 | 280 | 272 | 250 | 200 | 190 | 210 | 240 | 230 | 321 | 255 | 195 | 205 | 220

98 97 99 98 97 98 97 97 98 98 | 97 | 98 | 97 98

55 50 40 45 50 55 42 50 45 40 | 55 | 50 | 44 50

3agauaNe 5 flka maca ocajy yTBOPUTHCS HA NMEPBUHHMX BiJICTINHUKAX MPU OYHUIICHHI
cymimmi cTiyaux Box 06’ emom Q1=12000 m3/n06, Q, =2000 M%/106 , Q3 =10000 M%/106
3 KOHIICHTPAIIIEI0 3aBUCIUX PedoBUH B HHMX BiAnmoBigHOo Ci1=120 mr/m, Cp;=240 wmr/m,
C3s=100Mr/m1.
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Tabmnig 2-Buxigai gani

No 1 2 3 4 5 6 7 8 9 10 11
Q1 15 16 17 18 19 20 21 22 23 24 25
THC.M/106

Q2, 4,5 5,0 55 4,5 50 9,0 50 4,5 5,5 5,6 4,5
THC. MY/ 106

Qs, 98 97 99 98 97 98 97 97 98 98 97
THC.M/006

Cq, M/ 500 [ 700 | 900 | 840 | 950 |680 |990 | 720 | 850 | 940 | 980
C1, Mr/n 101 |105 |106 |1,04 |103 [105 |108 |1,09 |1,03 |1,04 |1,05
Cy, MI/m

12 13 14 15 16 17 18 19 20 21 |22 |23 |24 |25

270 | 280 | 272 | 250 | 200 | 190 | 210 | 240 | 230 | 321 | 255 | 195 | 205 | 220

55 50 40 45 50 55 42 50 45 40 | 55 | 50 | 44 50

98 97 99 98 97 98 97 97 98 98 | 97 | 98 | 97 98

550 | 600 | 950 | 880 | 930 | 1680 | 1990 | 1720 | 1850 | 940 | 980 | 500 | 700 | 700

108 | 1.07 | 105|101 | 104 | 109 | 108 | 1.03 | 107 | 2.1 | 11|11 | 11 | 11
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[TpakTuune 3ausaTTs Ne 2
Tema: BuzHauyeHHs1 BoJ10rocTi ocajgis. Po3paxyHok mUTOMOIO ONopy 3a JaHUMHU
JIa00OpaTOPHUX JOCTIIKEHD

IInTagHAa Ul IOBTOPIOBAHHA.

1.I11o Take muTomuii omip ocaniB? 2.5k BU3HAUaOTh HEOOXTHICTh Ta METOIU
00poOKM 0cajiiB B 3aJIEKHOCTI BiJl 3HAYEHHS MUTOMOTO O11opy?3.3 KO0 METOI0
BiIOMpatoTh mpodu ocamiB?4. ki metoau Bigo0py mpod 3acTOCOBYIOThCA?S Sk
B11I0MparOTh IPoOU PI3HUX BUIIB 0cajiB?6.Ha ski rpynu noAutstoTh GopMH 3B’ SI3KY
Bosioru 3 marepianom?7.11{o Take BomoricTs ocaniB?8. Ak BU3HAUYNTH aOCONIIOTHY Ta
BIJIHOCHY BOJIOTICTh OCa/IiB?

M
3amauyaNel. Maca BUIIy4EHOrO BOJOrOr0 OCaiy CKiagae *° , Iicjas MPOBEJEHHS

MPOILIECY CYIIKM Maca Cyxoro ocajy ckiaaaina < . BudHauuTu: 3Ha4eHHs a0COJIIOTHOI,

BIJIHOCHOI BOJIOTOCTI; BOJIOTICTb OCaJly Ha 3arajbHy Macy aOCOJIOTHO CyXOi pEUYOBUHHU

BOJIOI'Oro ocany, BOJIOTICTh Ha Macy a0COJIFOTHO CYXO.I. PCYOBHUHHU OCany.

Iadbopmarris 10 po3B'si3aHHs

BixHOCHA BOJIOTICTH 6i0H . M
6Jl

W =

M
Jae 61 - wmaca BOJIOTH, KT

. W
AGCOJIOTHA BOJIOTiCTE  20C :

W _ =—%100
abc )y
co

BomoricTe ocany Ha 3aranpHy Macy: M
671

WwW. =
BIIH )/
8110

Bonoricte Ha Macy abCONMIOTHO CyX0i pEYOBUHU OCATY:
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6IOH

W =
abc  100-W .
6I0OH

100

Maca abcotoTHO CyX0i peUOBHHH BOJIOFOL0 OCATTY:

M :M Gi()H
abc 8710 100
Tabmuis 3-Buxigai gani

N [ 1] 2] 311 45 ] 6] 7] 8] 9 ] 10] 11
M xr|025035|045|055|058|042|0,81|0,78|0,75| 0,80 | 0,30
xr |016| 0,2 |0,25]031]/0,39]029]065|055]| 06 | 0,62 ] 0,20
121314151617 1811920212223 247 25
0,32/035] 04 [042] 06 [0,62]/053[0,79]/0,28[0,20/0,48]0,34/0,32/0,18
0,2210,19(0,15/0,2710,48(0,45]/0,39/0,65]/ 0,200,122/ 0,25]0,27 10,22 0,11

3agayaNe2. Bu3zHauMTH DUTOMMI OMIp CHPOro OCaay 3a pe3yibTaTaMHu 3aMmipiB, IO

NpuBeeHi HUKYe, AKIOo mioma ¢ineTpanii F, cM?; Tuck (Bakyym) P, Mma, B'a3KicTb

¢ineTpaty 0,01 H ¢/M?* Maca TBepzoi dasu kexy 0,0643 r/cm®,

Iadopmarns 10 po3B's3aHHs

Jns po3p’a3aHHs 3amadl Tpeba BHUKOPUCTATH PE3YJbTAaTU EKCIEPUMEHTY

(Tabmn.4).
Tabnuns 4-Pe3ynbpTaT 3aMipiB 00emMy DUIbTpaTy JJIs1 BUSHAYCHHS ITUTOMOTO

/ OTIOPY CHPOTO OCay /

ne vl V=Y VooV elen or vl VEVY VeV, elen®

cm® I

0 60 - - 480 114 54
60 76 16 3,74 540 118 58
120 86 26 600 122 62
180 91 31 720 128 68
240 97 37 840 132 72
300 102 42 960 135 75
360 106 46 1080 137 77
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[TuTomuii omip ocaxy MOKHA BU3HAUUTH 32 g)opMyJIOIo:
. 2pF“b

¢C

ne P -tuck,Ia;
F —mtoma moBepxHi QibTpyBaHHS,
¢ - B'A3KICTH dineTpy, Ia c/m?;

C - maca TBep0i pasu ocany, I/m>;
6 - TTapaMeTp, 3HAYCHHS SKOT'0 BU3HAYAETHCS 3a PEe3yJIbTaTaMH IPOBEACHOTO JIOCITiTY.

Jlns BU3HaueHHs mapameTpy P TpebGa moOymysatu rpadik B KOOpAMHATAX

rlV = f(V)(pI/ICI)

v

Puc. 1-Busnauenns napamerpy b

3HaUYeHHA MapaMeTpy 6= m/n Tpeda po3paxyBaTu s JIeKIIbKOX TOYOK, 3HANTH
CepelIHE 3HAYEHHS, MTOTIM BU3HAUYUTH MUTOMUH OIIIp.

Tabmuus 5 - Buxiaai maxi
Ne 213|456 |78 9101112 |13| 14
F,cm? 50,7| 49 |48,2| 45 |43,2|40,5/36,6(38,0| 32 | 30 |64,5| 65 | 55 | 56
P10 MIla | 6,8|6,6|6,4|6,2|6,0(60|56]|5,7|5,2515|7,1/6,9|6.8|6,9

15 16 17 18 19 20 21 22 23 24 25
52,7 | 53,8 | 54,21 | 42,17 | 39,82 | 47,84 | 58,7 | 60,12 | 57,12 | 48,23 | 49,78
681 | 694 | 641 | 63 | 6,22 | 6,32 | 6,65 | 6,7 6,7 | 6,56 | 6,41
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[Tpaktrune 3aHATTS Ne3
TeMa : YiiJibHeHHS 0caaiB

[IvTaHHs 111 HOBTOPKOBAHHS

1.3 KO0l METOI YIIUIBHIOIOTHCS ocamau? 2.5k 3MIHIOIOTHCS BIIACTUBOCTI OCaiB
micas ymiabHeHHs?3. Has3BiTh KOHCTPYKTHBHI OCOOJHMBOCTI MYJOYIIIJIHFHIOBAYiB
BEPTUKAIBHOTO, TOPU3OHTAIBHOTO, paaiaibHOrO  THUIMIB.4.SKI  KOHIEHTpaIii
aKTUBHOTO MYJy TIPUAMAIOThCS 32 ONTHMAJIBHI MPH YIIIIbHEHHI?5.B sikux copynax
CTBOPIOIOTHCSI HAWMOLIBII CIPUSTIMBI YMOBH IS YIIUIBHEHHs ocaiB?6. Has3BiTh
KOHCTPYKTHBHI OCOOJHMBOCTI MYJIOYIIIIHHIOBAYiB BEPTUKATBHOTO, TOPU3OHTAIHHOTO,

palagbHOTO TUITIB.

3amaua Nel

Po3paxyBaru koHIeHTpallli MCKy y CTIYHIM BOJI, 110 HAAXOJUTh HA CTAHIIIIO
OUMILICHHS, Ta €(PEKTUBHICTh POOOTH MICKOBJIOBIIIOBAYIB, SKIIO HAa HUX 3aTPUMYETHCS
V1 micky, BMICT IicKy B ocaji NMEpBUHHUX BifCTiliHMKIB ™ % (33 Macoo CyXoi
PEUYOBHHHU), KUIBKICTh LILOTO OCay CKJIaJa€e Vi ,% 1o 00'eMy BoAM, 1O OOpOOIIAETHCS

IIPH BOJIOTOCTI Ocaay P, % B mickoBnOBIIOBaYAX i BiACTIHHIKAX.

ITadbopmarris 10 po3B'sI3aHHA:

A. Maca cyxoi pe4oBHMHHM TIICKYy, IO 3aTPUMYETHCS IMICKOBJIOBIIOBAYaMHU

%1 MiIpaxOBYEThCS B 3al€KHOCTI Bim 00’emy micky /7 ta Yn- 06'emHoi Baru

. . .o . M .o
micky, T/M*B. Maca ocajy BifICTIHHHMKIB =~ 9% BH3HAYa€THCH B 3AJIEKHOCTI BiJ Voc, -

06'eMy ocany BincriiiaukiB, M® Ta Yo - TYCTHHH Ocajy, SKa NPHIMAEThCS MPUOIH3HO

y=1010kr/™m>,
. M, . . . P

B. Maca cyxoi pe4oBUHHU Ocagy  “*", KT BU3HAYAEThCS B 3aJICKHOCTI BT 1.

I'. Maca micky B ocajl HiApaXxOBYETbCSI B 3aJI€KHOCTI B Mcyx n, KI' MacOBOi
YaCcTKH MicKy B ocai m;%.

JI. 3aranbHa Maca MICKy Yy BO/II, 1[0 HAAXOAUTH JO OUYMCHUX CHOPYA Mayr, KT
CKJIQIa€ThCsl 3 IMICKY, IO 3aTPUMYETHCS MICKOBJIOBIIOBaYaMH Mcyx n, TA MICKY, IO
oc1J1a€e y BIACTIMHUKAX Mcyxi.

E. EdextuBHICTh pOOOTH MICKOBIIOBIIOBAYIB 3AIEKUTH B Myar TA Moy n
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K. KonrnenTpariist micky y BoAi, 0 HATXOIUTh 0 OUYUCHUX CIIOPY/I, 3aJCKUThH
Bil My , KT Ta Q, M3 — KiIbKOCTI CTIUHOT BOJIHM, 1110 HAIXOAMTH JI0 CIIOPYI.

Taomung 6-Buxinnai qani

Ne 1 2 3 4 S 6 7 8 9 10 11 12

Vi | 15 10 | 20 13 17 15 21 12 17 14 11 16

my,% | 6 5 8 6 7 4 10 | 11 9 7 8 10

Viy% 02503 05|03 |02,01 0302 025 05] 010,35

P,% | 95 | 93 | 94 | 95 | 95 | 93 | 94 | 93 | 95 | 94 | 95 | 95

Q,m* | 1000 | 2000 | 1000 | 3000 | 1500 | 2500 | 500 | 1000 | 2000 | 2500 | 500 | 2000

13 14 15 16 17 18 19 20 | 21 | 22 23 24 | 25

270 | 280 | 272 | 265 | 25 | 245 | 225 | 215 | 185 | 175 | 165 | 195 | 185

55 | 50 | 45 | 40 | 50 | 45 | 50 | 55 | 45 | 50 | 55 | 45 | 50

93 | 94 | 95 | 96 [938 948 | 95 | 96 | 94 | 95 | 93 | 94 | 96

2000 | 1750 | 1650 | 1145 | 1000 | 2010 | 1150 | 1650 | 1350 | 750 | 590 | 890 | 1050

1011 | 1013 | 1015 | 1012 | 1011 | 1011 | 1012 | 1013 | 1014 | 1015 | 1016 | 1014 | 1012

3agaua Ne 2
[licok, 3aTpuMaHHMii B ITICKOBJIOBJIFOBaYl, XapaKTEPHU3YETbCS HOPMATHBAMHU

(3rigno i3 BHill) - Bonorictio (Pn,%,) Ta 06eMHOI0 Baroo (y, Kr/M®) 1 TpaHCIIOPTY€ThCS
Ha MICKOBI MalIaHYMKH 32 JIOMIOMOTOIO TipOeeBaTOpa y BUTIIAI MYJIbIU BOJOTICTIO
Pnn,%. Yomy mNOBHHHAa JOpIBHIOBaTH J000OBa BHUTpata poOOYOi BOAU JIA
rigpoeneBaropa (Vps,m3/006), sxmo Pnn =95%, noGoBuii 00'eM 3aTpUMaAHOTO B
HiCKOBNIOBMIOBAaYl  micKy Vm,wm3/006, a cyxa (TBepaa) 4dacTMHA IICKY IIpH

TPaHCTIOPTYBAHHI TAPOEICBATOPOM Ha MICKOBI MalJaHYMKNA HE BUTPAYAETHCSI.

Tabmuig 7- Buxigai gaxi

Ne 1 2 3 4 5 6 7 8 9 10 11 | 12
Pnnpn | 92 1935 92 | 93 | 94 | 95 | 96 | 90 | 91 | 92 93 | 94
Vn,m® 5 6 7 5 4 3 7 3 8 5 3 4

13114 |15 |16 |17 | 18 | 19 | 20 21 | 22 | 23 24 | 25
95 | 96 |92 |93 |94 | 95 | 96 |94,7|958|936 (945 | 95 | 96
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3agaua 3
Po3paxyBatu ciopyau /il YIIUIBHEHHSI aKTUBHOTO MYITY, III0 YTBOPIOETHCS Ha

CTaHIIii TOBHOI Gi0JIOriYHOT OUMCTKU MpoAyKTuBHIcTIO Q, M%/106, sixkmo BITKs criunoi
BOJIH, 1110 HAJXOJUTh B aCPOTEHKH CTAHOBUTH X, MI/JI, KOHIICHTPAIIisS 3aBUCITUX PEYOBUH

VY, mr/i, ouninena crigna Boga mae bITK =2, mr/i.

Buxigai gani

Ne BapianTy

Sxasmnk | L 2 3 4 3) 6 7 8 9 | 10 | 11 | 12

Q, 2 ) /7 |10 |12 | 15 | 13 | 17 | 19 | 12 | 20 | 18

THC. M/ 106

X, MI/1 150 | 130 | 140 | 190 | 170 | 180 | 160 | 200 | 180 | 140 | 190 | 200

VY, Mr/n 100 | 110 | 130 | 90 | 150 | 80 | 100 | 90 | 100 | 120 | 110 | 150

Z, Mr/n 15 | 20 | 25 | 15 | 20 | 25 | 20 | 15 | 20 | 18 | 20 | 20

13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25

6 8 14 | 16 3 8 10 | 20 | 13 5 12 | 18 | 10

140 | 130 | 200 | 210 | 160 | 180 | 160 | 150 | 120 | 90 | 130 | 140 | 100

110 | 140 | 130 | 150 | 120 | 90 | 150 | 100 | 140 | 150 | 100 | 100 | 80

20 | 20 | 15 | 25 | 28 | 20 | 15 | 20 | 22 | 20 | 10 | 20 | 20

ITadbopmaris Uit po3B’ I3aHHS

A. IlpupicT akTUBHOTO MYJTy MOKHA po3paxyBaTH 3a (popMyIoro:
Puae = 0,8 B + 0,3 La ,
ne B — KoHIeHTpallist 3aBUCIIUX PEYOBHH, MI/J;
Ly - BIIK omn, MI/1.

IpupicT aKTHBHOIO MYJy MOKHA BU3HAYUTH, KOPHCTYIOUYMCH PEKOMEHIALiSIMU
[1, Tabm. 4.59].

MakcumanbHe HAaAXOIKCHHA AKTHUBHOI'O MYIY, MS/FOI[, BHU3HA4YaA€TbCA 3a

RM&KC ) Q
24.Q

dhopmyiioro:

qM(lKC -
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b. 3a [2, Tabn. 58] npuifHATH TPUBANICTH YIIUTBHEHHS 1, TOJ, MIBUIKICTH V, M/C,
BOJIOTICTh BUX1AHOTO P1, % Ta yuiinsHeHoro Py, % akTuBHOrO Myiy.
BucoTta npoTo4HOT YaCTHHU, M, PO3PaXOBYETHCS 3a (HOPMYIIOI0
h=36-v-t
B. BusHauMTH MakKCUManbHy KilBKIiCTh pimwHM, M°/Ton, MO BiIOKPEMIIIOETHCS

IIpH YINUJIBHCH1 MYJIY: _ Pl _ })2

o=t—L "2
B0 = 00— P,

I'. KopucHa mioma MyoyniiasHIOBa4Ya, M, CTAHOBUTH:
pio

=——
“3,6-v

[1noma norepeyHoro NepeTuKy UeHTPaNbHoi TpyOHu, M2
— MAKC

f =
" 3600-n-v

yeHmp

ne N — KUIbKICTh CIIOPY/;

Vyenmp - WIBAJKICTh PyXY BOJIU Y LICHTPAJIbHIN TPYO1, M/C.

3arasibHa 1IOIIa MYJIOYIIIJILHIOBAYA, M2
F3a2 = FKOp + fmp

. liameTp MysoymiiibHIOBava, M:
D — 4 ’ F3aZ
n-z

06’eM MyJIOBOT YacTHHH, M>:

_q 100-P
myn make 100 _ P2
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3agaua Ne 4

PospaxyBatu dotauiifHuii MyJI0yIIUIBHIOBAY, SKIIO BUTPaTa MYJly CTAHOBUTH V,

M3/106, I0YaTKOBA KOHIIEHTpaLis akTuBHOTo Myiy Co, Kr/m>,

Buxigai gani

Ne BapianT

ok | L 2 3 4 ) 6 7 8 9 |10 | 11 | 12

V, m3/m06 | 1400 | 1700 | 1900 | 2000 | 1200 | 900 | 2100 | 2400 | 2000 | 2500 | 2700 | 3000

Co, KI/M° 47 | 46 | 49 | 50 | 45 | 27 | 29 | 62 | 30 | 65 | 72 | 70

13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25

600 | 1500 | 2500 | 2800 | 1600 | 2300 | 2700 | 3200 | 1280 | 1450 | 2370 | 1100 | 1000

3,2 5,5 5,3 4,8 7,7 6,0 5,7 6,8 7,2 7,8 4,1 5,9 5,1

Iladbopmartns 10 po3B’d3aHHs

[IponoHy€eThCs pO3TISHYTH JIBa BapiaHTa
[ BapianT i3 perupkyJisiieo Myny y ¢haoraropi.
1.1 KinpkicTh CyX0i pe4oBUHU, KI/100, BU3HAYAETHCA 32 (DOPMYJIOLO:
M= Co -V
[Ipn po3paxyHKy paJlaJbHUX MYJOYIIUJIBHIOBAYIB CIiJl JOTPUMYBATHCH
HACTYMMHUX PEKOMEHJIAallli: THUCK MPU HACHYCHHI PIAMHY TOBITPSIM NPUMUMATH B MEXKax
0,2+0,4Mmna; crtymiap HacuueHHs mnositpsam f,=0,5+0,6; Temmeparypa T=10+30°C,
poboya rimbuna ¢iotaropa h e menmie 1,5 m.
1.2 Tuck noBiTps, Hla: P,=(P+1,3):1,03
1.3 KingbKiCTh pO3YMHEHOTO MOBITPS, B/p, cM%/11, 10 3BUIBHIOETBbCSA TiJ 4ac
3HWKEeHHA TUCKY 3 P, nmo 0,1 MIla npu 3amaniii Temnepatypi T BU3HAYaeThCs 3a

HOMOTPaMOIO (pHC. ):
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A
0 51015 20 2530

120 = | 7

o
=

L
)

Konuyecmba Bosdyxa, cm3ly ung

Lo

Z 4 6 p, KeC/cm?
PucyHOK - PO3YMHHICTB HOBITpS B aKTUBHOMY MyJIi (CM®/J1) B 3aJI€KHOCTI Bif

THUCKY 10 TEMIIEPATYpHU

ne By, (P, MIla) — po3unHHiCTb MOBITPS I 3HAYECHHS THCKY Ta 33/[@HOT TeMIIEpaTypu

(puc. );
B, (0,1 MlIla) — pozuunsicts nositps nipu P = 0,1 MIla Ta 3anaHiit Temneparypi,

B, (0,1 MIla)=20cm®/n.
Jl11st IpUIHATOrO CTyNEHs HaCHYEHHs Myy ToBiTpsM f, snauenns B,=B,'f..

1.4 HeoOxigHa KilbKicTh IOBITPS y MyJoBiil cymimm, m3/M3, BusHauacThCcsa 3a
OpMYJIOIO
dopmy h-B.-(f P—1)
W, =—2 "
p
C,V

1.5 O6’eM pEUMpKYIAMIMHOIO IOTOKY, M°/M®, II0 HAcHUYEHHH IIOBITpAM,

BH3HA4Ya€THCS 32 (POpMyIIor0
W,V -C,

V. =
h-B,(f,-P,—1)
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3aranabpHa BUTpATa, M0 HAAXOMUTh y (IoTaTop, M>/100
Q=V+YV,
1.6 SIxmo mpuifHSITH, IO TPUBATICTH po3pimkeHHs 10 XB, Mpu 1BOMY BHCOTa
mapy, mo ¢aoryerbesi 77%, po3pipKeHH ocaj cTtaHOBUTH 23%, TO TiApaBiidyHe
HABaHTAXKEHHS, M°/M?-XB, OyJle CKJIaJaTu

Qn=0,2xh/10

Toni nioma ¢gaoraropa, M2:

_ Q[wm’1200]
- Q [#° 1 m*-200]

O6’em mapy, o PIOTYETHCS, CTAHOBUTH
qu =F-h
2. BapianT 3 6es3nocepenHiM HACHYECHHSM MYJy MOBITpAM (0€3 peuupKyssiii
MYITY).
2.1 Ins Tux ke BUX1IHUX AaHUX 13 popMynu (*) ciig 3HalTH 3Ha4YeHHS P,.

2.2 [noma ¢uoraropa, M2: Vv

F=_ -
24-Q,

[Tpaktrune 3aHsaTTa Nod
Tema CrabinizauiitHa 00poOka ocaais

IIuTanns JJIA1 TIOBTOPIOBAHHSA

1. Sxi meronu crabimizaiii ocaiB BaM BiioMi? 2. UM po3pi3HSAIOTHCS
Me30(iTbHUH Ta TepMOBUILHHIA pexkuMuy cTadimizaii? 3. YuM cynpoBOIKY€EThCS
nporiec craduizaiii? 4. ki mporecu BiI0YBatOTLCS Y IBOXAPYCHUX
BifcTIHUKAX? 5. Ha cTaHMmisx sikoi MpOAYKTHBHOCTI MOYKJIMBO 3aCTOCOBYBATH
OCBITIItOBaYi- nneperauBadi? 6. [Ipu sikiii TeMneparypi 3A1HCHIOETHCS
Me30(UTEHIHN pekrM aepoOHO1 cTabimizarii? 7. SIk moBro TpuBae cradim3aris
CYMIIII OCaly Ta YIIUTBHEHOTO MYITy?

3agaua Nel
BukoHaT po3paxyHOK METAHTEHKIB Jii CTaHIl MOBHOTO O10J0TTYHOTO

OYMIIEHs MPOAYKTUBHICTIO Q, M/100, AKIO KOHLEHTpALis 3aBUCIUX PEUOBHH Cy,
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me/n',  BCKppeu=Xme/n, epexT OocCBITIEHHS Yy TEpBUHHUX BifACTIHHUKAX FE%.

HCpCI[6&‘I&€TBCH MeXaHIgHe SHCBOAHCHHA O0Caay 3 TepMiLIHOI-O CYHIKOIO.

Iadopmariist 10 po3B'si3aHHS.

KinekicTe cyxoi peuoBuHH ocagy Qg. Ta aKTHUBHOTO Myny M., SKi

YTBOPIOIOTHCS Ha CTaHIIi, T 3a 1 100y:

CxExk
Q= 10001000 <
_ 0.8xC(l-E)+aly—b
cyx 1000000

ne C- KUTbKICTb 3aBUCIIMX PEUYOBHH Y BOJI IO HAIXOAUTh J0 NMIEPBUHHUX BIJICTIHHUKIB, MI/J;
L, — ACK cTiuHOi BoAM, sIKa HAIXOAATh J0 a€POTEHKY, MI/JI;

E- edekTUBHICTD pOOOTH NEPBUHHUX B1ICTIMHHKIB, %0;

Q - cepenHs BUTpaTa CTIYHOT BOJIH, M3/1006;

K - KoedimienT 30imbmeHHs 06'emy ocany x = 1,1-1,2;

b - BUHOC aKTUBHOTO MYJTy 13 BTOPUHHUX BiACTIHHUKIB, M/, b=15 mr/m;

a - KoeQIIeHT MPUPOCTY akTUBHOTO Myny a- 0.3... 0,5.

KutpkicTs 0€330J16HOI PEYOBHI a BHOT'O MYJ1y M., T 3a 1 10OV:
p :@ﬂmmg@agy yiy Ms 100y
oo 100x100

~ M, (100~ B". f100-3,,)
e 100x100

ne B.,B'.- TirpockoIiiyHa BOJIOTICTb CHPOTO OCaJy Ta aKTUBHOTO MYITy,%;

3oc 3upa - 30JBHICTH CyXOi pEUYOBMHHM ocaay Ta Myiay, %
30c=30%, 3,,,=25%.

Butpara cuporo ocaiy Ta HaIMIPHR, @KTHBHOTO MyITy, M3/1106:
_ cyx

V o= Wox
* (100 - WOC )POC
100xM

cyx

V«wyﬂ (]_OO - WMyn )P Myn

e Wo,. W,,,; - BOJIOTICTB CHPOTO OCaly Ta HaAMIPHOTO aKTHBHOTO MYy, %,
Woc =97%1 W/uyﬂ=97%;
Poc, P,y - TyCTHHA OCady Ta aKTUBHOTO MYHY, Poe = Py =1

3arayibHa BUTpaTa OCaIiB:
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IUI CYyXO1 PEYOBUHU:
Mcyx = Qcyx +Mcyx

111 0€330JIbHOI PEYOBHHHU
Qﬁw = Q6es + Mﬁes

111 00'eMy cyMimni (aKTHIHOT BOJIOrOCTI
A y cymiuti ¢ Wy v
3ac ocC My./l

Cepe/iHi 3HaYEHHS BOJIOGHCTI Ta 30JIHHOCTI A(/;yMi 1 ocaniB,%o:
= 1-M, .. |
M/geg 3dae

/
(to0-3, )/100+Hcyx(100—32j/100

3 =100x
M

3aranpHui 06€M METAHTEHKY, M°
V=M, x100/ 1

ne /[- moboBa 1011 3aBaHTAXKEHHS 0Caay B METaHTEHK, Y.

Pexxum OponinHs Tpeba BUOMpaTH, BPaXOBYIOUM METOAM TOJAJBIIOI 0OpOOKH
ocanmy. Skmo B TpoekTi nependayeHli MyJOBI MalJlaHYUKH, Tpeda MNpUUHATH
TepMOoUIbHUN pexuM. Ko mnepeadadacTbcsi MeXaHIYHE 3HEBOJHEHHS, TepMIYHA
CyIlIKa, OPOJIIHHSI MOYJIMBO MPOBOJAUTH B ME30(DIITLHUX YMOBAX.

Buxin ra3zy Ha 1 xr 6€330716H01 peuyoBUHU (TYCTHHA Ta3y NMPUKWHATA PiBHIM 1):

y'= (a-n/)/100,

1e a - Mexa OpofiHHg ocany, %;

n - KOeQILIEHT, IKUN 3aJIEKUTh Bl BOJOTOCTI OCaay 1 TEMIIEPATYpPHOIO PEXUMY
[1,Tabm. 6.1].

JIist cyMilii ocaay Ta akTUBHOTO MYy MexKa OpOIiHHS:

aCyM - (a0Q6e3 +a M ges )/ Mg,

I€ do, Gy - MeXa OpOIIHHS BIAMOBIAHO i ocaxy 1 sl Myny ap=93%
ao, Ay, =44%.

3aranbHuil BUXin rasy, Mm%/ n06:
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Taomuis Ne8-Buximui nani

F == y|xﬂ46€3

No 1 2 3 4 3) 6 7 8 9 10 | 11 | 12
Q,m%/7106 | 35000 | 40000 | 36000 | 30000 | 39000 | 42000 | 44000 | 45000 | 47000 | 49000 | 50000 | 48000
>
Caar.mr/m| 18 | 18 | 170 | 175 | 190 | 195 | 200 | 210 | 215 | 205 | 190 | 185
2
X yr/q | 190 | 200 [ 175 | 180 | 190 | 210 | 185 | 195 | 190 | 180 | 185 | 170
b
E % 45 50 55 40 45 50 55 40 45 50 55 45
13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
38000 | 37500 | 43500 | 42500 | 40500 | 39500 | 44500 | 47500 | 36500 | 37000 | 41500 | 49500 | 47500
210 2 175 | 215 | 205 | 190 | 180 | 185 | 170 | 165 | 215 | 180 | 190
180 | 190 | 165 | 185 | 240 | 220 | 200 | 180 | 200 | 210 | 170 | 185 | 190
45 50 55 40 45 50 55 40 45 50 55 45 50
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3amaua Ne 2
3a ymoBamMu 3amaui | pospaxyBaTu BapiaHT aepoOHOi cralbimizarii

HEYIIJILHEHOTO aKTUBHOTO MYJY Ta CYMIIlll CHPOTO OCajy 3 HEYIIUIbHEHUM aKTUBHUM

MYJIOM.

Iadopmariist 10 po3B'sI3aHHS

VYibHeHUH aKTUBHUN MYJT a00 CyMiIll HOTo 3 0caJioM NEPBUHHHUX BiJICTIMHUKIB
HepallloHaJbHO MiJIaBaTH aepoOHIM cTabuIi3alli, TOMY IO Pi3KO II1JBUIIYETHCS
nUTOMUN ormip ocany. Hampapnsatu no aepoOHuX cTabinizatopiB TpeOa HEYIILTbHEHUIH

aKTUBHUHN MyJ. TpuBamicTh cTabdinizamii:

T =((8..10)+0,02(20-T.)( +5)]/ 1,08
ne Ta, Te— po3paxyHKOBa TeMIlepaTypa B a€pOTEHKY Ta crabimizaropi , °C;
Ta-18 °C, T. = 15 °C.
T — BIK MyJy, 100
_ t,xa, <1000
B, x24

3a

ne ta — TpuBaiicTh nepeOyBaHHS BOJIU B a€POTEHKY, T'OJI;
a, — 71032 MYJly B a€pPOTEHKY, T/JI;
B:as — KUIBKICTH 3aBUCIIMX PEYOBUH Y BOJ, 10 HAIXOAUTH A0 a€POTEHKY, MIY/JL.

[InToma BTpaTa KUCHIO:

q,= (0,96+0,016x7)/ (1+0,108)x7

O06’em crabimizaropa :

KonuenTpanis 6e33016H01 PEYOBUHHU B MYJIi, KI/M°:

SO - M6e3/ me.q

3HaueHHs 1HIIKUX KoeQilieHTiB noa10H1 npuBegeHuM y (1).

126



Tpusamnicte aepoOHOI cTabimizalii Cymilll CHpPOro OCaay Ta HE YIILJIbHEHOTO

AKTUBHOI'O MYIIY !

t =t +2B

ne tc, tw — mepioz cTabimizaiii BiAMOBIIHO CYMIIlll Ta aKTUBHOTO MYITY, J100.

[TuTomMa KUTBKICTh KACHIO JIJIs1 cTa0Lmi3aIii cymini:

q,=q,(1+0,4B7)

TpuBanicTe aeparii Jisi HEYIIUIbHEHOTO aKTUBHOTO MYyIy 3...5 nmi0; /i cymimri
ocaay TEPBHUHHUX BIJCTIHHUKIB 1 HEYIIUIBHEHOTO aKTUBHOTO Myny 6...7 mi0, ans
cyMilli ocay Ta ymibHeHOro akTueHOro myny 10...12 xi6 (t = 20 °C). IuTeHcuBHicTH

aepamii - 6 Mm° / M%rog.
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IIpakTrune 3ansaTrsa NeS
Tema: KonauuiroBaHHA TAa 3HeBOJHEHHA OCaIiB
[IuTaHHs JUIST HOBTOPIOBAHHS

1. SIki cmopyau 3acTOCOBYIOTH JUISL 3HEBOJHEHHS  OcafiB?
2IMpunuun naii uentpudyr.3. Sk kinacudikyots neHTpudyru?4.B uvomy
HOJISITAlOTh TIepeBaru Ta HENOJiKW Oe3peareHTHOro LeHTpudyryBaHHsS?
5.YoMy 1OpIBHIOE BOJOTICTh KEKY Micisl 3HEBOAHEHHS Ha HeHTpUudyrax?

3anaua
PospaxyBatu 1neHTpUYrH IS 3HEBOJHCHHS CHPOTO OCaay TICPBUHHUX

BIJICTIHHHMKIB Ta HaJMIPHOTO aKTUBHOT'O MYIY 13 BTOPUHHUX. [IpOAYKTHBHICTH CTaHIIii
Q, M%/106, xKoHIEeHTpawis 3aBUcIUX pedoBuH Ci MI/; eeKT OCBITIEHHS y MEPBUHHUX
Bincrilinukax E, %; npupict aktuBHOrO Myny Ha 1 M3 cknamae 110 mr/m.

Iadopmartiis 10 po3B'I3aHHS

A. Sxmo ¢yrar micns HGH’[pI/I(byr‘(\L/]jaH 1}) A€ThCA HA TIEPBUHHI BIJCTIMHUKH,
1><ME %.— i

30UTBIICHHS! KOHIICHTpALI 3ABUCEHIX DEORY] PR WH1 BU3HAYAETHCS 32 (hOPMYIIOIO:
: (-

ne Ci - KOHLIEHTpAIIisl 3aBUCTUX PEUOBHUH | CTIUHIN piauHI,I/II;

K - koedillieHT BUHOCY 3aBHCIMX PEYOBHH 3 BiJCTIHHUKIB:
k=1-Eoc/100,

ne Eoc - edekT ocBiTiaeHHs, %;
M - Koe(ILIEHT BUHOCY 3aBUCIUX PEYOBUH 3 LEHTPUDYTHU:
m=1-E/100,

ne E — edekTUBHICTD HEeHTpU(YTYBAHHS 32 CyX010 peuoBUHOI, E=55%.
) 1 0
b. O6’em cuporo ocamy Bgﬂﬁl;/lllg.l}%x%;{m 0 3aTPUMYETHCS B IEPBUHHUX

N
BijCTiliHMKAX, M/100: 10° x100(100-95)
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[Ipaktrune 3aHATTSI Neb
Tema: PearenTHa 00poOKka ocajais
[IuTaHHs JUIST HOBTOPIOBAHHS

1. SIxuii iporiec HA3UBAETHCA KOATYIISIIEI0 0caiB?2. SIK MUTOMHMI OIip
ocamaiB BIUIMBa€ Ha 1mpouec GurbTpyBaHHA?3./[71s YOro 3acTOCOBYIOTh
pecuBepu?4. YoMy HIOpIBHIOE BOJIOTICTh KEKY IPU 3aCTOCYBaHHI BaKyyM-
¢G116TpiB?5. UOMy TOPIBHIOE BOJIOTICTH BUCYLIEHOTO OCaay?

3agaua Nel. Po3paxyBatu BakyyM - QuIbTpu Ta 6apabaHHy CyIIApKy JJisi 3HEBOIHEHHS

1 cymku 30poKeHOi CyMilli ocaay Ta aKTUBHOTO MyJdy. Burpara cumporo ocamy
sosoricTio W1 % 3 nepBUHHUX BifcTiHUKIB Q1, M3/100, BUTpaTa HaAMIpHOTO AKTHBHOTO
Myiy BonoricTio W,%- Q2 M3/106. Ilutomuii omip ocaqy nepBMHHUX BiacTiinukis 220
x 1071 cm/r, myxHicTh 25 Mr-eKB/JI, TUTOMUIA OIIIp YIIIBHEHOTO aKTUBHOTO Myiry 2200

x 10720 cm/r, myxHicTh 12 Mr-exs/i.

Iadbopmartiis 10 po3B'I3aHHS

CGpGI[HH BOJIOTICTB CYMiIHi oCaly Ta AaKTHBHOI'O MYIIYy BH3HA4YA€TBCA 3a

OpMYJIOIO : 0 xC,+Q, ~C,
(b Py WCM=1OO—
0 +0,

ne Qo QM— 06 eMu CHPOro 0casy Ta aKTHBHOTO MYIly, M%/100;

Co, CM — KUTBKICTh CyXOi PEUOBUHHU BIAMOBIIHO B 0cajii Ta My, %.
.. . R : —
[Iutomii ormp M Ta ny}xdiﬂé@cpyﬁgmr M@Q)ﬂ;éﬁy, Ta aKTUBHOI'O MYIIY:

" (Q,Q, e,

Q, <1, +Q ~JI,
Q,Q,

‘/]CM:

1Ie 1o, Iy— MUTOMI OTIOPH 0Cay Ta MYy, CM/T;

Ccm — KUIBKICTB CyXO01 pe4OBUHU B cyMmiii, %o;
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JI, JI,; BIATIOBITHO JTY>KHICTh CUPOTO OCaTy Ta aKTUBHOTO MYITY.

Jlo31 KOOTYJSHTIB MpH MIATOTOBII OCaAIB JIO 3HEBOJCHHS Ha BaKyyM -

i : _
1R fo-a00neT

ne k - koedimier, sSKii 3a71€KUTh B/l XIMIYHOTO CKJIQTy KOAryJsHTY Ta BUIY OCaiy;
R =r X 107'° — nuromuii omip ocany, cM/T;

W — Bosoricth ocany , %;

C — KUTBKICTB CyX01 pe4OBUHU ocany, %o;

JI- my>KHICTh OCajy 0 KOAryJIsIIlii, MI/JL.

HpOI[YKTI/IBHiCT},Y Bﬁm%l@mﬁﬁy 3 W@p(ﬁ@ﬂyﬁﬂfg)o ocany:
W.—W, nTR

ne Wy, Wg — BOJIOTICTh BUXIJTHOTO OCay Ta Keky, %o;

p — I'yCTHHA BUXiJHOTO ocamy, T/M3;

M — [0Ji4 Yacy Aii BAaKyyMy BiJ] 3arajJbHOIO LUKy poOoTH PiabTpy, %o;
p — pobouiit Bakyywm, Ila;

N — B sA3KicTh QinbTpary, Ia c;

T — mepiox 06epty 6apabany, XB.

KinbkicTs BoAM, 10 BI/IHapWTBC}B (iyuﬁ/ﬁﬂ%éﬂblalsapan 3a OJIMH LIHKJI:
100-W

ne Q - BuTpara cyMiiili ocaay Ta Myiy, Ji/100;

Wi, W; - mouatkoBa 1 KiHIIeBa BOJIOTICTh ocajy, %o.
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Heo0ximHa KUTbKICTh ITUKIIIB JIJIs1 BUTIAPIOBAHHS T0OOBOTO 00’ €My BOIM:

ny,= w/ WM

TpuBanicTh HUKITY CYIIKK JJIS OJHOTO CYIIMJIBHOTO arapary:

T:Wu/P

ae P - npoayKTUBHICTH anapary 3a BUMIAPEHOIO BOJIOTOIO, KI/TOJ.

KinbKicTh IUKITIB HA OAWH amapar 3a 100y:

n1= 24/t

KinbkicTh cymiapok:

Burtpara napy :

n:nu/nl

D=14W/24.

ne 1,4 — koedilieHT sIKiif BpaxoBYe€ KUIbKICTh TTapy, HEOOX1THOTO /IJIsi HArpiBy OCaay 10

TeMIIepaTypy KUITIHHS.

Taomug Ne9-Buxianai nani

Ne 1 2 3 4 5 6 7 8 9 10 | 11 | 12
W1% 93 | 94 |945[935| 93 | 94 | 95 | 96 | 98 |96.7|98.5| 97
Q1,M%*/n06 | 250 | 300 | 180 | 200 | 300 | 280 | 270 | 320 | 250 | 240 | 270 | 220
W, % 96.7 | 97 [96.8| 98 [985] 99 1989 | 98 [985| 99 | 99 | 99
Q2,M%/m06 | 320 | 350 | 380 | 390 | 460 | 340 | 290 | 490 | 460 | 460 | 380 | 420

13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
952 | 95 958|946 |945 9471948 ]951[958[93.8|942| 9 | 97
190 | 220 | 180 | 230 | 190 | 240 | 210 | 225 | 195 | 210 | 228 | 230 | 245

98 1975|976 |975| 98 [ 9781984 | 98 | 98 | 98 |976] 99 | 99
300 | 290 | 340 | 290 | 310 | 290 | 320 | 295 | 295 | 275 | 244 | 280 | 300
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3agaua Ne 2
BuzHaunti muTOMYy BUTpATy IPOMHUBHOI BOJIU (, SKIIO MTUTOMHUHN OIIp ocady, 110

MOJAEThCA Ha BaKyyM-(iabTpariito, ckiaagae I, cM/T. BU3HauUuTH 3HMKEHHS JTY)KHOCTI

MIUTOMOTO OIOpY.

Iadbopmarliist 10 po3B'sI3aHHS

JIy>)XHICTh MPOMUBHOI BOJIU MpPHUHUMAEThCS B Mexkax 4.7-5.5 Mr-ekB/;, JTy>KHICTh

30pmkeHoro ocaay 60-70 Mr-exB/i.

Taomuis Nel0-Buxigai nani

Ne 1 |2 3 4 5 6 7 8 9 10 | 11 | 12

I'*].O'M, 2’1 2’5 2’7 2,9 3’0 3,2 3’4 2,0 2,7 2,6 2,2 2,3

CM/T

13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25

24 | 28 | 23 | 35 | 31 | 36 | 298 |217|222| 25 | 258|284 | 29
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[IpakTnune 3anatrsa Ne7/
Tema: YTniaizanist ocaais

[IuTasHs 111 HOBTOPIOBAHHS

1. [ITo o3Hauae TepMiH «yTHII3aMis»?

2. BMicT SKHX JOMINIOK SIBISIETHCS HEMPUITYCTUMUM JIJIS
YTHII3YEMUX OCaiB?

3. Ski 3arajgpHi TEXHIYHI YMOBH CTaBJIATH JI0 OCA/IB, SKi
BUKOPHCTOBYIOTb SIK JI0OOpHBa?

4. SIx BU3HAYUTH 3arajbHy KIJTBKICTb OCaliB?

3amauya Nel.
Po3paxyBartu, sika KUIBKICTh peareHTiB HeoOXigHa it 0OpOoOKU OCaaiB METOJI0M

BakyyM-(puibTpaiii. BukopucroByerbest Fe;0; Ta Ca(OH)z, akTUBHICTD LIUX PEYOBUH

BiAITOBIIHO A Ta Ay, HeoOx1mHa qo3a i 1 .

Iadbopmartns 10 po3B’a3aHHs

A. TlepepaxyBatu no3y 3 Fe;Oz ma FeCLs;, ta CaO ma Ca(OH),. B mMomekyri
Fe,O3 Ha goiro aTomiB 3aiiza 3anuinaerbes 70% monekysipHoi macu Fe;03, To6TO Hos
3amiza ctaHoBHTE J1*0,7=/1;.,. Y FeCL3 na 56 r 3am3a BigseneHo 162,5 r com, abo Ha
la 3amiB3a 3a Maccorw 2,9 r comi. Ilorpeba B com FeClLjs cknmanmae [Hz.,*2,9], a s
3a0e3ne4yeHHs] HeOOXITHOT KUIBKOCTI HEOOXIJTHOTO aKTUBHOI'O peareHTa BHUTpara CoJl
cTaHOBUTH [[1;1,*2,9]/0,95.

b. Busznauutu Heooxinny no3y Ca(OH),. V cknani miei peuoBunu Ha nonro CaO
BIIBOJAMTHCS 32 Macoro 73,7% a6o Ha 14. CaO neoOxigHo 1,36 4. Ca(OH)s,.

Jlnst 3a0e3neueHHsT JOCTAaTHBOI JO3M pearcHTa 3a aKTHBHUM IIPOIYKTOM
HeoOximHa no3a Ca(OHy) cranosuts [/,*1,36]/0,4.
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Tao0mnis Nel 1-Buxigai nani

Ne 1 2 3 4 5 6 / 8 9 10 | 11 | 12

A% | 90 91 | 93 | 95 | 90,5|915| 92 |925| 93 | 935 | 94 | 945

A% | 40 42 | 44 | 42 405|415 | 42 | 425 | 43 | 435 | 44 | 445

M,%| 34 | 35132 (3331 3 /29|36 | 3 |37]31| 28

o, % | 11 12 | 10 |10,5|115|125| 10 1 11 | 115|125| 10

13 14 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25

96 95 | 91 | 90 915 92 1925 93 |935] 94 1945 95 | 95

42 | 41 |435] 4 | 43 | 42 | 44 | 40 | 42 | 41 | 44 | 45 | 45

35132 |33 ]34 3536|3730 |31|32]31 |32 3

10 12 |125) 13 |115|105|115| 10 | 11 | 12 | 105|115 | 12

3agaya No2*
Ocan Bosorictio W notaeTbcst Ha MyJI0B1 MalJIaHUUKH 3 TIOBEPXHEBUM B1IBOJIOM

Boju. [licns BificTOIOBaHHS BUAAJIEHA MYJIOBa Bojia B 00’ eMi X % BiJl TOYaTKOBOTO
00’eMy OCaJIiB 3 KOHIIEHTPAIII€I0 3aBUCIUX peuoBHH B Hii C 1/51. BUsHaUUTH BOJIOTICTH

ocajy MicJIsl BUAAICHHS MYJI0BO1 BOJIH.

Ta6mauig Nel2 - Buxigai gani

Ne 1 2 3 4 5 6 / 8 9 10 | 11 | 12

W% | 965 1963 | 97 |97,2|1973|97,7] 98 | 98,2965 96,6 | 96,8 | 92,5

X% | 50 | 45 | 55 | 40 | 60 | 65 | 45 | 55 | 50 | 45 | 60 | 65

Cr/m| 15 10|12 |15 |11 |14 2 1.2 |15 ] 13 | 15 | 20

13 14 | 15 | 16 | 17 | 18 9 20 | 21 | 22 | 23 | 24 | 25

95.8 | 955 |94.5[93.8|92.2]96.8 948953922 /93.2|935|96.7| 96

55 45 | 50 | 40 | 60 | 70 | 65 | 70 | 45 | 40 | 55 | 50 | 54

1.0 15 |10 |12 |17 |16 |15|10| 20 |15 |10 |15 ]| 14
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[IpakTiune 3aHaTTs Ne8
Tema: YTniaizanist ocaais

[IuTasHs 111 HOBTOPHOBAHHS

1. SIxi ocagu Ha3UBAIOTH «CKOIIOM»?

2. Sk momepeaHst 0OpoOKa 0cajliB BIUIMBAE HA iX TIOIAJIBIITY
yTHITI3a11i10?

3. Ocaau sIKOTro CKJIaay pallioHaIbHO BUKOPUCTOBYBATH SIK
OyniBeIbHUN MaTepia?

4. SIx 3HEMIKOKYIOTHCS OCaIH, IO MICTITh OTPYHHI
pEYOBUHHU?

5. B sxux BHUNaakax JIOLUILHUM € CITAJI€HHSA OcamiB?

3agaya
BusHauuTtn, SAK 3MIHIOETBCS KUIBKICTH OCaay, WO YTBOPIOETHCS IPHU

KOaryJitoBaHHI Ta BIJICTOIOBaHHI BOJAM Ta €(PEKTHBHICTh POOOTH BIJICTIMHHKIB, SKILIO
KaJJaMyTHICTb BOJIH, 1[0 OYHMIIY€EThCS, 3MIiHMIAch 3 M1 10 My, mr/am3, xonsoposicTs — 3
K1 rpan no K, rpan, myxnicts — 3 JI;. mr-exs/mm° 10 JI; Mr-exs/mM°, a KOHLIEHTpALis

3aBUCIIMX PEYOBHH Yy BiICTOsAHIN BO/i B 000X BUNaaKax 10piBHIOE Cyiyx MI/IM3,

IHdhOopMAITIS IO PO3B S3aHHS

KinpkicTh ocamy, IO YTBOPIOETHCSA Yy BIACTIMHHMKAX, 3aJCKHTh BIJI SKOCTI
BUXI1JTHOT BOJM, €(HEKTUBHOCTI POOOTH BiJICTIMHMKIB, YMOB CKUAY ocany. [IpuitHsBiiy,
0 YMOBHU CKHJY oOcajay Oyl I1JCHTHYHI, MOXXHa BBa)KaTH, IO KUIBKICTh OCady
BU3HAYATUMEThCS SIKICTIO BUXIAHOI BOJM Ta J103aMHU PEAreHTIB, SIK1 JOJAIOTHCS Yy BOAY
nig yac ouynineHHs. [ligpaxyHKu NpoBOAMMO 3a peKOMEHIalisiMu [9].

A. Jlo3u koarynsHTy (110 6e3BoaHil pedoBuHi) [, mr/am® BusHavyaroTees 3a[9] m
6.16 B 3anexnocTi Bix K, M, ne

K — xo1p0poBicTh BOAM, 110 OOPOOTIOETHCS, TPaA;

M — kanaMmyTHICTh BOAH, 1110 OOPOOITIOETHCS, M/ IM°.

B. Jlosu migmyrosyBaua (Bamna) I, mr/am® migpaxoByroThes 3a [9] m 6.10 B

sanesxHocTi Big i, mr/aMS, J1, By, K, 1e
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JI — my>KHICTh BOJH, MI-€KB/IM>,

Ex — exBiBajieHTHa Maca KOaryJsiHTy, MI/MI-€KB;

K — xoedirtienT, 1o npuiiMaeTscs piBHUM 28 715 BarHa.

B. KinbKicTh HEPO3YMHEHUX NOMIILKIB, IO HAAXOAUTH Y BOAY 3 JIyIOM B I/M>,
po3paxoByeTbes 3a[9] $.12 B samexnocti Bim M, mr/am3, Tta koedimienty K, mo
npuiimaetbes 0,7.

I'. BuxiiHi KOHILEHTpAIlll 3aBUCIWX PEYOBHUH Yy BOJI, IO HAJIXOJAUTh HAa
BiZICTOIOBAHHS y MepIIoMy Ta Apyromy BHOAmKax Cpux, Mr/ame, I, t/M3, Kipan Ki —
Koe(ILi€HTY, 10 MPUAMAETHCS B 3aJIEKHOCTI BiJl BUIY KoaryisiHTa [9] mm 6.64.

JI. KinbKIiCTh Ocady, IO YTBOPIOETHCS Yy BIACTIMHUKAX, MPOMOPIiHA PI3HMII
KOHIICHTpAI[I{ 3aBUCIIUX PEUOBUH y BO/II, IO HAXOUTh HA CIIOPY/IH, Ta BIJICTOSHIH.

TakuM 4MHOM, MOXJIMBO 3’SICYBaTH K 3MIHUTHCA 00’ €M Ocaay MpH 3MiH1 IKOCTi
BOJIM, III0 OUUIIYETHCS.

E. EdextuBHicTh poOOTH BIACTIMHUKIB B MEpUIOMY Ta IPYrOMY BHMaJKax

BU3HAYAETHCS B 3TeKHOCTI BIMT Crux MT/IM® Ta Cyiyy MT/IMS.

Buxinni nani

No 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14
M, mr/am® 50 | 200 | 100 | 400 | 350 | 60 | 210 | 120 | 90 | 150 | 75 | 80 | 250 | 190
K1, rpan 64 | 58 | 38 | 71 | 60 | 48 | 50 | 29 | 75 | 63 | 30 | 53 | 45 | 58
JI1, Mr-exB/mm° 3 5 15|29 7 6138576911 |42|49 |35 ]| 25
Mz, mr/om® 220 1300|190 | 35 [130| 70 | 100 | 55 | 75 | 250 | 130 | 215 | 160 | 180
Ko, rpan 81 | 61 | 65 | 52 | 33 | 21 | 82 | 20 | 69 | 53 | 60 | 71 | 35 | 50
J, mr-exs/mm® | 15 | 41 (211202552 |59(11[07|06]|16]67]|28]|30
Cin MI/IM° 10 5 12 | 17 | 15 |13 11 7 16 6 4 10 | 12 8
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Moayab 1 — Ocagu cTiYyHEX BOJ Ta METOIH iX 00pOOKHU

SIK1 AOMILIKK YTBOPIOIOTH CKJIa/ OCa/liB 3 MOOYTOBUX CTIYHHUX BOJ?
SIKy TepMiHOJIOTiI0 BUKOPUCTOBYIOTh ISl XapaKTEPUCTHKH OCaliB?
Ha sxi rpynu moaiisitoTh ocaau B 3aJI€KHOCTI BT (pa30BO-IUCIIEPCHOTO CTaHy?

b

SxoMy mporiecy 30p0oKEHHS 0CaJliB: acpOOHOMY Ta aHACPOOHOMY HAJIA€ThCS
nepesara i uomy?
5. Sk ckian ocajiB BIUIMBAE Ha iX BOJAOBIAAATY?

o

1o Take nuToMHii omip ocaiB?

7. Sk BU3HAYaIOTh HEOOX1JHICTH Ta METOM OOPOOKH OCadiB B 3aJI€KHOCTI BiJl
3HAYEHHS [IUTOMOTO OIOpPY?

8. ki gakropu BpaxoBYIOTh MPHU BU3HAYEHH] 3arajbHOi KIJIbKOCTI OCa/liB?

9. SIxy KOHIIEHTpAIIi0 3a0pyIHEHb 3a 3aBUCIUMHU pedoBuHaMu Ta 32 BCK maroth
ocaJly METaIypriiHOI MPOMHUCIOBOCTI?

10.Sxumu crioco0aMu 3a1HCHIOETHCS BUIAJIEHHS BOIHU 3 OCaIiB?

11.5Ix1 cTazii 3HEeBOJJHEHHS ICHYIOTH?

12.51ki ctazii o0OpoOKHM 0cajiB 3aCTOCOBYIOTHCS B 3aJICKHOCTI Bl BIACTUBOCTEH
ocaJly Ta BUMOT JI0 CKJIaJly KIHIIEBOTO MPOAYKTY?

13.3 sik010 METOIO BiIOMParOTh MPOOU OCamiB?

14 5Ixi metoau BigOOPY POO 3aCTOCOBYIOTHCS?

15.5Ik1 Bi1OMparoTh MpoOU pi3HUX BUIIB OCAIIB?

16.Ha sixi rpynu moauisitoTh GOpMU 3B’ A3KY BOJIOTH 3 MaTepiaiomM?

17.111o Take BOJIOTICTh OCaaiB?

18.5Ix Bu3HAUMTH a0COIOTHY Ta BiTHOCHY BOJIOTIiCTh OCaiB?

19.5Ix Bu3HAYNUTH 30JILHICTH OCaIB?

20.5Ixi MeToaM 3aCTOCOBYIOTH JIJIsl BU3HAUYECHHS TYCTHHH OCaJliB?

21. 51k BU3HAYHUTH OMip OCAJIB EMITIPUYHUM HIITXOM?

22 SIxuii MeTO/ 3aCTOCOBYIOTH JIJIsl BU3HAUYECHHSI TPAHYJIOMETPUYHOTO CKIITy OcaiB?

23.51k BUBHAYUTH CEPEAHIO MIIHICTh TpaHyJ1?

24.J51s1 4Oro yIIIIBHIOITHCA ocaan?

25. 51k 3MIHIOIOTHCS BJIACTUBOCTI OCAiB MICJISl YUIITLHCHHS ?

26.51xi KOHIIEHTpaIlli aKTHBHOTO MYJTy PUUMAIOTHCS 32 ONTUMAJIBHI TIPH

yIIUTbHEHH1?
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27.B AKkux cnopyax CTBOPIOIOTHCS HAHOUTBII CIPUSATINBI YMOBH IS YIIUIbHEHHS
ocasiB?

28.3 KO0 METOI0 3aCTOCOBYIOTh METO CYMICHOTO YVIIUIBHEHHS aKTUBHOTO MYITY 3
0CaJIoM MEPBUHHUX BIJICTIHHUKIB?

29.11lo mpexacrarsie coboro mporiec dhaoTarrii?

30.Ha3BiTh royioBHi (hy1oTalliiiHi BIaCTUBOCTI aKTUBHOTO MYITY.

31.5Ix ¢pyHKIIOHYIOTH (IOTAIiHI MYJIOYIIUTEHIOBaY1?

32.111o mpeacTasisie coO00 MpoIiec HaMipHO1 (hIoTaIi?

33.B pe3ynbraTi SKUX OPOIECiB MOXKHA TOCITTH edeKTy cTadimizalii ocaaiB?

34. 51k 3MIHIOIOTHCS BJIACTHUBOCTI OCa/IiB MICd cTaduTi3arii?

35.51k BigOyBaeThCs mporiec cradimizarii ocagiB B METAaHTEHKAX ?

36.51k1 HeoMIKY Ta IepeBaru MalTh MPOLIECH cTadim3allii ocaiiB B METaHTEHKaX Ta
aepoOHux cradinizaropax?

37.111o mpeacTasiisgie cOO00 MPOIIEC KOAryJIsiii?

38.51k 3aiicHIOETBCS (PpakiliifHe Ta KOHIICHTPOBAHE KOATYJIFOBAHHs?

39. 4k BruMBae Ha rnpoiiec PUIBTPYBaHHS OCa1B 3aCTOCYBaHHS MPUCAT0UHUX
MarepianiB?

Monayb 2 — 3HeBOAHEHHSI TA 3He3apasKeHHsI 0CaliB

Sxi pakTopu BIIIMBAIOTH HA TIpoliec DUILTPyBaHHS?

Sk BiIOYBaETHCA MPOIEC 3HEBOAHEHHS 0Caly Ha BaKyyM-(piabTpi?

JUJIs1 4OTO 3aCTOCOBYIOTBHCS PECUBEPH?

B yomy nossirae npuHUMN A1l BEPTUKAIBHUX JBOXCTPIYKOBHUX (DUILTP-TIPECIB?
SIxe o0naHaHHS 3aCTOCOBYIOTH JIJIsl 3HEBOAHEHHSI KOHLIEHTPOBAHUX CYCIIEH311?

A e o

3 SIKUX MPOLECIB CKIANAETHCS (DUIBTPOLIMKI MPU 3HEBOJIHEHHI OCa1B Ha (DUIbTpax
tunny GITAKM?

7. Sx knacudikyroTh UeHTpU(DYTH 32 IPUHLIUIIOM 117

8. B domy nossirae mpuHnumn aii neHTpudyru?

9. Slki mepeBaru Ta HeJOJIIKUA Ma€ Mpoliec 0e3peareHTHOro NeHTPUudyryBaHHs?
10. 51k 311ACHIOETHCS TPOIEC 3HEBOHEHHS B IPUPOTHUX YMOBAX?

11. 51k 3MIHIOETHCS BOJIOTICTh OCAIIB ITICJISA 3HEBOIHEHHA?

12.5lkuM YUHOM MO>KHA 3a100IrTH KOJIbMaTallii OCHOBU MYJIOBHX MallJaHYUKIB?
13.5Ixy BoJIOTiCTh Ma€ Ocaj MicJsl CyIIKu?
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14.S1kwuii crioci6 CymIKH 3aCTOCOBYIOTh HalJacTiiie 1 uomy?

15.B yomy nosnsirae NpUHIMUI /i1 CYIIapoK 3 TICEBI03KUKEHUM I1apoM?

16.3 sIKMX €JIeMEHTIB CKIaAa€ThCs YCTAHOBKA JIJIsI BUCYIIICHHS OCaIiB?

17.51xi mapamMeTpu BU3HAYAIOTh MPH PO3PAXYHKY MaTepialIbHOTO OaIaHCy CYIIapKH?

18.Ha3Bithb (hakTopH iHTEHCH(DIKAII] MPOIIECY CYIIKH.

19.51xi MmeToIM 3aCTOCOBYIOTH JIJIsI 3HE3APAKCHHS 0Ca/IiB?

20.1Tpwu sikiit Temmepatypi MpOBOAUTHCS CTabUTI3aIls OcamiB Y Me30(iTpHUX Ta
TepMODUIBHUX YMOBax?

21.51x BigOyBa€eThCs MPOILIEC TEIIOBOT 0OPOOKH OCaiB 3 TpyOUaTUMU
TEMI000MIHHUKAMU?

22.5Ik1 peareHTH 3aCTOCOBYIOTH ISl XIMIYHOTO 3HE3apakKeHHS 0CaliB?

23.5IKMM YMHOM 3HE3apaXKy€eThCsl 0Cal IPU KOMITOCTYBaHH1?

24 5Ixi ocaau miIsIraloTh CaJIeHHIO?

25.3 SIKOI0 METOI0 CTBOPIOIOTHCS MAJIOB1IXO/IHI BUPOOHUIITBA?

26.51x1 mpo1iecu BUKOHYIOTHCSI TIPU 3aCTOCYBaHHI KOMITJIEKCHOI CXEMH TePEpOOKU
ocafiB?

27.YuM Bigpi3HSAIOTHCS OCAJIH, 1110 YTBOPIOIOTHCS HA CTAHINISAX MiATOTOBKU MUTHOI
BOJY, BIJI IHIIIUX BUIIB OCaiB?

28.5Ik1 cxeMu 3HEBOJAHEHHS 3aCTOCOBYIOTH IS OCA/IIB, 1[0 MICTATH Y CBOEMY CKJIa/i
T1APOOKUCH ATIOMIHIIO?

29.5Iki cxeMu 3aCTOCOBYIOTh JJisi 0OpOOKHM 0cajiB, BUIYYSHHX 3 MOOYTOBUX CTIUHUX
BOA?

Monayas 3 — YTuiisauist ocagiB CTIYHOI BOAU

3 SIKOI0 METOI0 YTHITI3YIOThCSI OCaau?

Sxuii npunmyCTUMHI BMICT HIKIJIJTMBUX JIOMIIIIOK B O0CaJax JOIMYyCKAE€ThCs?
Ha3BiTh rosioBH1 HanpaBiIeHHs YTUJII3allil OCAIIB.

3 AKMX KOMIIOHEHTIB CKJIaJa€eThcs OLIBITAMY?

Axuit edekT Aae 3acTOoCyBaHHS OUIBITAMYJY B CIJIbCBKOMY TOCIIOApPCTBI?
SIki TEXHOJIOT1UHI CXeMU BUPOOHHUIITBA OUIBITAMYJTY 3aCTOCOBYIOThH?

SIK BUKOPUCTOBYIOTHCS BIAXOAM BUPOOHUIITBA ATIOMIHIIO?

Jle MOKHa 3aCTOCOBYBATH IIJIAKH 3aBOIB YOPHOT METATYPrii?

© o N ak~wdE

Sk yTHITI3yIOTBCSL OCaIM MPOKATHOTO BUPOOHHUIITBA?
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10.4ki marepianu BUPOONISIOTH, BAKOPUCTOBYIOUYH OCAH CaJOBOTO BUPOOHUIITBA?

11. Ak yTUI13yIOThCS BIIXOJIU CTIYHHMX BOJI 3aBOIB XIMIYHOTO BUPOOHUIITBA?

12.5Ix1 BuM ocamiB YTBOPIOIOTHCS MICIIS OYUCTKH CTIYHUX BOJI MIAMPHUEMCTB
LEJTI0JI03HO-TIaIepOBOi MPOMHUCIOBOCTI?

13.5Ixy mpoayKIIito BUpOOJISAIOTH, BAKOPUCTOBYIOUH BIIXO/IH IIEITFOJI03HO-TIANIEPOBOI
IIPOMHCIIOBOCTI?

14 5Ixi BuM ocaiB MOYKHA BUKOPHCTOBYBATH JJISI BUPOOHUIITBA
OpraHoOMiHEpaAJIbHOTO 100puBa?

15.51k yTHi3y10ThCs OCaM TaJIbBaHIYHOTO BUPOOHUIITBA?

16.4xi 1iHHI pEYOBUHU MICTATH CTIUHI BOJM MIATPUEMCTB 110 BUPOOHUIITBY
IITYYHUX BOJIOKOH?

17.3a s1K010 TEXHOJIOTI€I0 BIIIYYalOTh IMHK 13 IIJIAMOBIIBAIIB MIAMPUEMCTB 10
BUPOOHMIITBY BICKO3HOI'O BOJIOKHA?

18.5Ix yTunizyroTh ocaju, yTBOpEHi ij] 4ac OuucTKU cTiuHuX hadpuk [10OB?

19.5Iky KOpHUCHY TIPOIYKITIFO MOYKHA OTPUMATH 3 OCAIB KUPOBMIIIYIOUNX CTIYHHX
BOA?

20.5Ix BUKOPUCTOBYIOTH B1IXOJIU Xap4OBOi MPOMHCIOBOCTI?

21 .51k yTUITi3yroTh 0cajl 13 CTIYHUX BOJI IIYKPOBOTO BUPOOHUIITBA?

2251k BUKOPUCTOBYIOTh OCa/IM, OTPUMaHI 13 CTIYHUX BOJ| MAPUEMCTB PUOHOT
IPOMHUCITIOBOCTI?

23.5Ixuii mpoliec Ha3UBAETHCS MIPOTiI30M?

24 SIxy npoayKIlit0 MOXXHA OTPUMATHU B PE3YJIbTATI MPOBEECHHS MIPOJIIZY
MIEPBUHHOTO OCaay?

25.3a KO0 TEXHOJIOT1€0 MOKHA OTPUMATH aKTUBOBAHE BYTULIS 3 aKTUBHOTO MYITy?

26.Yu € TomiIbHUM TIPOBECHHS MipOITi3y AJIs CyMillli OCa/liB, Ta IHIINX BIAXOIB 1
qyomy?

27.3a SKUMH TIOKa3HUKAMH 31HCHIOETBCS BUOIp TEXHOJIOTii 00poOKH ocamy?

28.51k1 mepeBaru Ta HeJIOJIIKA Ma€ MPOIIeC 3HEBOIHEHHS 0CA/IIB 13 BUKOPHUCTAHHAM
BaKyyM-(Q1IbTpiB?

29.5Ixi mepeBaru Ta HEJIOJIIKK Ma€ TPOIIEC 3HEBOIHEHHS OCaIiB 13 BAKOPUCTAHHIM
¢biapTp-mipeciB?

30.4ki mepeBaru Ta HEIOIIKA Ma€ MPOIIEC 3HE3APAKEHHS 0CAIIB 13 BUKOPUCTAHHSIM
XIMIYHUX pEareHTiB?

31.4xi mepeBaru Ta HEAOIIKUA Ma€ TIpoiiec 610TepMidHOT 0OPOOKH OcaiB?
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Yacruna 3 IIMTAHHSA 10 MOAYJIBHOI'O TECTYBAHHA

1. SIka KUIBKICTh OpPraHiKU BMIIY€THCS Y HEPOZUMHEHUX JTOMIIIKaX MOOYTOBUX CTIUHUX
BOJI?

2. SIk1 ocaaun Ha3UBAarOTh ,,XBOCTAMH 7

3. Illo Take nmuTOMMii omip ocajiB?

4. JIns 4oTr0 3aCTOCOBYIOTh XIMIYHE Ta TEPMIYHE KOHIUIIFOBAaHHS OCaIiB?

5. SIxa Boyora € XIMIYHO 3B’SI3aHOI0?

6. IIlo Take aOCOIIOTHA BOJIOTICTE?

7. YUomy Oyzae nOpiBHIOBATH a0COJIFOTHA BOJIOTICTh 1 KT 0cajy, SIKIIO HOro BiTHOCHA
BoJIOTICTh ckianae 90 %?

8. SIK 3MIHIOETHCSI TUTOMM OTIIP MICHST YIIUTbHEHHS ocany?

9. Illo mokparye mpolec yIiJIbHEHHS] aKTUBHOTO MYITy?

10. SIxi Tina HAa3UBAIOTH T1APOGHOOHUMHU?

11. Sxuit mporiec Ha3UBAETHCS CTAO1II3AIIEI OCATIB?

12. YuM cynpoBOKYETHCS TIpoliec cTad1mi3anii?

13. Ipu sikiii TeMiiepaTypi MPOBOIUTHCS TePMOGDIITLHUN PEKUM aHaepoOHOI cTadmi3aIli
ocafiB?

14. Sxi mpotiecu BigOyBatOThCA y IBOX SPYCHHUX BIACTIMHHKAX?

15. Ha cTanIisx sikoi mpo{yKTUBHOCTI MOXKJIMBO 3aCTOCOBYBATH OCBITJIIOBAY1
MeperHuBayi?

16. Ilpu sxii TemMmeparypi 3MIHCHIOETHCS Me30(UTBHHIIN PeXUM aepoOHOI cTad1I13a11i?
17. SIxk noBro TpuBae cradimizallis CyMilli ocaay Ta YUIUIBHEHOTO MyTy?

18. SIkuit iportec Ha3MBAETHCS KOATYJIAIIEI0 OCaiB?

19. SIx muToMuMit omip OcajiB BIUIUBAE HA Mpoliec PLIHTPYBAHHS?

20. J1y1s1 90TO 3aCTOCOBYIOTH PECUBEPH?

21. YoMy IOpiBHIOE BOJIOTICTh KEKY MPHU 3aCTOCYBaHHI (DUIBTP-TIPECiB?

22. Yrums3auisa ocaalB CTIYHUX BOJ

23.BMiCT SIKMX JOMIILIOK SIBJISIETHCSI HEMPUITYCTUMUM JIJIs1 YTUJTI3YEMUX OCaIIB?

24 BUKOpUCTaHHS OCa/iB SIK CHPOBUHU
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25.KomnoctHe 100pUBO

26.3acTocyBaHHs OLIBITaAMYITy

27.5lka 13 TEXHOJIOTIYHUX CXEM BUPOOHUIITBA OUIBITAMYyI Ty 3a0e31edy€e HaOUIbITy
EKOHOMIIO Teria?

28.0caau conoBOro BUPOOHUIITBA

29. Bigxoau, Skl OTpUMYIOTh TP BUPOOHUIITB1 ATFOMIHIIO

30. 1o Take ,,ckom’™?

31. llnamu miANpUEMCTB BUPOOHUIITBA IITYYHUX BOJIOKOH

32. Slkuii MeTOJ1 3aCTOCOBYIOTh JJIsl BUJIIYUCHHS JKUpY Ha (haOpukax mepBUHHOI
00poOKHM BOBHU ?

33. 3actocyBaHHs OAaBOBHSHOIO KUPY

34. Ocan 13 CTIYHOI BOJU IyKPOBOT'O BUPOOHUIITBA

35. ipomis

36. Ilpwm sikiii TemMnepaTypi 3aKIHIYETHCSI YTBOPEHHS KapOOH130BaHOT CTPYKTYPH ?
37. SIk OTpUMYIOTh AKTUBOBAHE BYT LIS

38. SIki peyoBMHM MOYKHA OTPUMATH B PE3yJIbTaTI IEPEPOOKH TOPpPyY

39. B yomy nosisirae nepeBara BAKOPUCTaHHS BaKyyM-(iJIbTPiB

40. B yomy nonsirae nepeBara BUKOPUCTaHHS IIEHTPUQPYT

41. Henosniku 3acTOCYBaHHS LIEHTpUPyYT

42. B yomy NoJiSTalOTh NEPEBArk CyIKK OCaAiB B CyIIApKaX 13 3yCTPIYHUMU
CTPYMUHAMH

43. Henomniku METOTy KOMIIOCTYBaHHS

44. KommocTyBaHHS 0CaJliB

45. SIxe oOnagHaHHS AOULIBHO OOMpPATH MPHU 3aCTOCYBaHHI TEIJIOBOi 0OPOOKHU OcaiB
IS 1X 3HEBOJIHEHHS

46. SIxi cniopyau OubIN e(heKTUBHI I 3HE3aPAKECHHS 0CaIiB
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Tadomurs

BapiaHT 3axopoHeHHS ocaay

Tpanmrei [Tonironu CyMicHE 3aXOpOHEHHS
ITokazHuku 3 POSMILIEH 3 MOIIAPOBUM . . . . )
HSIM Ocaay y 0o0BaJIOBaHM | CyMIII OCaiB 3 | CyMIII OCaJiB 3
By3bKa IMpPOKa ) yKJIaJaHHSIM . .
BUTJISAT TMOJIIFOH BiJIXOJIaMU TPYHTOM
Hacunmy ocaly
1 2 3 4 5 6 7 8
Bwmict cyxoi peqoBuHH
B OCa/Il MPU MIUPHUHI
TpaHIIEl, M
0,6-0,9 15-20%
0,9-3,0 20-28%
Bwmict cyxoi peyoBu-
HU, % NpU pO3MILIEH-
Hi 00J1afHAHHS
Ha 3eMJTi 20-28%
Ha ocai >28%
Bwmicr cyxoi >20% >15% 20-28% >3% >20%
pedoBHHH, Yo
XapakTepucTuka Hecrabinizo- Hecrabinizo- Crabinizo- Crabinizo- Hecrabinizo- Hecrabinizo- Crabinizo-
ocaiB BaHHUI a00 BaHHi a0 BaHUH BaHUH BaHHUU abo0 BaHHi 200 BaHUU
cTabuI1130BaHu | cTab11130BaHUI cTabu1130BaHui | cTabLI1130BaHUN
["pporeonoris I'muboxke I'muboxke MoKIIHBO MoxnuBoO MoxnuBo I'muboxke ado I'muboxke abo
3aIsITaHHS 3aIATaHHS HermooKe HeroOoKe HErIHOOoKe HerJmoOoKe HerJmoOoKe
TPYHTOBUX BOJI | TPYHTOBHUX BOJ 3aNsTaHHs 3asTaHHA 3aJsTaHHS 3aNsTaHHs 3aJsTaHHs
Ta KOPIHHUX Ta KOPIHHUX | TPYHTOBUX BOJ| | TPYHTOBHX BOJ | TPYHTOBHX BOJI | TPYHTOBHUX BOJ| | TPYHTOBHX BOJI
nopia nopia 1 KOpPIHHUX 1 KOpIHHUX 1 KOpIHHUX 1 KOpIHHUX 1 KOpIHHUX
nopiJ opiJa opiJa nopij nopij
Yxun noBepxHi <20% <10% Kpyra IlepeBara Hana- JinsHKH 3 <30% <5%
ITOBEPXHS TEX €THCSI PIBHIN KpyTUM
MOJKJTBA MOBEPXHi, alle | YXHUIIOM, SKIIIO
MO>KJIMBA MO~ MK mambamMu
BEPXHS 3 ce- TOPU30HTAJBHI
pEeIHIM YXUIIOM JUTISTHKHA




1 2 3 4 5 6 7 8
[ToTpeba B Hi Hi TaK TaK Hi, ajie iHOi TaK TaK
HANIOBHIOBaYI 3aCTOCOBYIOTHCS
HamoBHIoBau - - TPYHT IPYHT IPYHT BiJIXO/I1 IPYHT
CriBBiTHOLIICHHS rpyHT: 0,5-2 4 | rpyHT: 0,25-1 9 | rpynt: 0,25-14 | rpyHT: 4-7 T IpyHT: 1 T
KOMITOHEHTIB CyMIIITi ocami: 1 4 ocami: 1 4 ocami: 1 4 ocami: 1T ocami: 1 4
[ToTpeba B i3010F040- TaK TaK TaK TaKk TaK TaK Hi
My IIapi TpaHTa
Topmuna 130110104010 0,9+1,2 0,9+1,2 0,9 0,15+0,3 0,3+0,6 0,15+0,3
miapy, M (o6nmagHanus Ha | (CEpenHBOrO (cepenHbOTO (cepenniii map | (cepemHiii map)
3eMti) mapy) mapy) npu 00131 0,6 (kpaiiniii
1,2+1,5 0,3 0,3 (KpallHBOTO | HAHHI Ha 3eMJIi) 1map)
(o6nagHanHsa Ha | (KpaiHBOro niapy) 0,6+0,9
ocaJi) uapy) (cepemHiii map
npu o0aa-
HaHHI Ha OcaJi)
0,9+1,2
(xpaiiHiil map
npu o0aa-
HaHHI Ha 3eMJIi)
1,2+15
(xpaiiHiii map
IIpH pO3MILIEH-
H1 001aIHAHHSA
Ha 0caJi)
[Torpeba y mpuBo3i Hi Hi TaKk TaK TaK Hi Hi
TPYHTY
HSaBaHTameHHﬂ ocany, 2300+10600 6000+27400 5700+34600 3800+17000 9100+28400 900--7900 3000
H°/Ta
O6nanHanHs 3BOpoOTHA ABTOHaBaHTa- | ABTOHaBaHTa- bynbenoszep, Hparmaiin, bynbenoszep, Tpakrop 3
jomnara 3 KyBad, ’KyBad, 3BO- rpeiep, Oynba03ep, aBTOHABaHTa- KpY>KaITbHUM
TpPaHCIIOPTEPOM, Jparmaifg, pOTHA Jlonata3 | aBTOHABAHTA- cKpernep KyBad KYJIbTHBATOPOM
€KCKaBaTop, CKperiep, TpaHCIOpTe- KyBau
KaHABOKOTIAY Oymb103€ep poM, OyIIbII03€ep
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