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Beryn

Po3BUTOK CyyacHHX TEXHOJOTIH mepepoOku HapTH Ta ra3y € HaJI3BHYANHO
BAXUJIMBOIO MpoOjemMoro. BBaxkaroun Ta Te, MO ylacHOCTI YKpaiHM 3HaXOAUTHCA
auiie oAuH HadTonepepoOHUil 3aBO, 1 TO YAaCTKOBO, a 3anaciB HaQTH 1 ra3y Ykpaini
BUCTA4UTh, 0 ACSIKUX OLIHKaX, Ha 25...30 pokiB, TOMy IOCTa€ HarajabHa IpodieMa
0 CTBOPEHHIO HOBHUX, Cy4acHHX Ha(TO- Ta razomepepoOHuX 3aBofiB. Lmsax mo
BIIPOBA/DKEHHSI Y BHUPOOHULTBO HAYKOBUX PO3POOOK JIEKUTh 4YEpe3 CTBOPEHHS
KOHCTPYKTOPCBHKOI TokyMeHTalli. Po3poOka Takoi ToOKyMeHTallli 1€ TBOPYHIA MPOIIEC,
AKUU TOTpeOdye Bl KOHCTPYKTOpAa HE TUIBKM TIMOOKHX 3HaHb JUCIUIUIIH, IIO
BUKIagatoThcss y BH3, ane i yMiHHS BUKOPHCTOBYBAaTH iX IpH IpOeKTyBaHHI. Bix
SAKOCT1 KOHCTPYKTOPCBHKOI IOKYMEHTALli, SIK IPAaBUJIO, 3aJI€KUTh KIHIIEBUN PE3YJIbTAT
HAyKOBO1 pO3pOOKH, 107151 HOBUX MAIIIMH 1 anapaTis.

MetoauuH1 BKa31BKH CKJIAJICHO Y BIJMOBIAHOCTI IO BUMOT:

I'OCT 2.105-95 «€CK/I. 3aranpHi BUMOTH 10 TEKCTOBUX JIOKYMEHTIBY,

I'OCT 2.109-73 «€CK]I. OcHOBHI BUMOTH JI0 KPECIICHBY,

I'OCT 2.111-68 «€CKJI. HopMOKOHTpOIIB»,

I'OCT 2.113-75 «€CK/]I. I'pynoBi 1 6a30B1 KOHCTPYKTOPCHKI JJOKYMEHTH,

I'OCT 2.114-95 «€CK/I. Texniui ym0OBuUY»,

I'OCT 2.118-73 «€CK/I. TexHiuHi IPOMO3HIIii»,

I'OCT 2.119-73 «€CK]I. Ecki3Huii mpoeKT»,

I'OCT 2.120-73 «€CK/]. TexHuuHUNA TPOEKT.



1. MeTa Ta 3aBJaHHSI KYPCOBOi po00oTH

Metorw KypcoBoi poOOTH € HAOyTTS MNPAKTUYHUX YMiHb IPU BUKOHAHHI
CTyI€HTaMH TEXHIYHOi JOKyMeHTarii 3 pgucruiunian «lIporecn mepenocy B
oOJiaHaHH1 XIMIYHUX 1 HA)TONIEPOOHUX BUPOOHUIITBY.

3aBAaHHSAMU KypCOBOi poOOTH €:

— OMHCATH TEXHOJIOTIYHY CXEMY;

— 00rpyHTYBaTH BUOIp TUITY amapaTa JJisl 3a0e31eUeHHS MPOIIECy;

— oOrpyHryBatu BUOIp MaTepiaiiB JJi1 BUTOTOBJICHHS anapata (MalluHy);

— CKJIACTHM MaTepilajJbHUM Ta TEIUIOBUI OalaHCcH anapaTa (MalluHu);

— BHU3HAYUTU OCHOBHI T€OMETPUYHI PO3MIpH arapata (MalluHu);

— BU3HAYUTU PO3MIPH IITYLEPIB;

— PpoO3paxyBaTH TiJIpaBIiyHUI Omip anapara (MalluHU);

— po3paxyBaTH €JE€MEHTH KOHCTPYKIIi Ha MIIHICTh Ta CTIMKICTh amapara
(MaluHm);

— BUKOHATHU KpECIIEHHs anapara (MalluHn);

— BHKOHATHU crieuQikaliro;

— TIPE3eHTYBaTH BUKOHAHY POOOTY.



2. [locTaHoBKA 3aBJaHHA HA KYPCOBY pPo00OTYy

3aBgaHHs JUII BUKOHAHHS KYpPCOTBOi pOOOTH BHIIA€THCS KOKHOMY CTYACHTY
O0COOHCTO TIPOTATOM MEPIIMX JBOX THXKHIB HaBUaHHS. [lepernik TeM KypcoBHX poOIT
HaBeJCHO B poOOuUil HaBYalbHIM mporpami. I[loyaTkoBi maHHI IS BUKOHAHHS
KypcoBOi poOOTH BUIAIOTHCS BUKJIAAA9eM ITiCIIsI BHOOPY TEMHU KypcoBOi poOOTH.

TekcT 3aBIaHHS MIAMKUCYETHCA CTYACHTOM, IO Oy/ie BUKOHYBaTH KYpCOBY
poOOTY Ta KEPIBHUKOM KYypCOBOi POOOTH.

3pa3ok 3aB/aHHs po3MiiieHo y Jlonatky B.



3. CkJaj, 00coAr i CTPyKTypa KypcoBoOi podoTn

KypcoBa po6oTa cki1aga€eThes 3 MOSCHIOBAIBHOT 3aITUCKHU 1 TpadhidHOl YaCTHHH.

[TosicHroBanbHA 3amMKCKa CKJIAAA€THCSA 3 PO3ALIIB, HABEJCHUX Y 3pa3Ky 3MICTYy
(Jomatok I'). OpientoBHuil o00csar mnosicHoBanbHOi 3anucku 30...50 apkyinis
dbopmary A4.

['padpiuna wyacTUHA CKIAAAETHCS 3 KPECIHEHHS CKIIAJAIbHOTO KPECICHHS
amapara (MamuHu) Ta crenudikamii CKIagaaIpHOTO KPECICHHS anapara (MaliiHm).

OOcsr rpadiyHOi YaCTMHM OCTATOYHO BHU3HAYAETHCS KEPIBHUKOM KYpCOBOI

IPOETY.



4. Bka3iBKH 10 BUKOHAHHS PO3/ij1iB KypcOBOi po6oTH

[Ipu BUKOHAHHI PO3/LTiB, HCOOX1THO 3BEPHYTH yBary Ha:

Poznin «Berym».

VY BCTyMi KOPOTKO HAAA€ThCs 1HGOpMAIlis PO aKTyalbHICTh MPOAYKIIi, sKa
BUPOOJISIETRCA Ha oO0JagHaHHI poboTH, 1m0 Oyae mnpoekryBatucs. Jami y
BIIMOBIJHOCTI /10 3MICTY pOOOTH CTaBIATHCS METa Ta 3aaadi po3poOku. B kiHin
BCTYIy BKa3Yy€ThCs, KOJU OYJI0 BUJIaHO 3aBJIaHHS HA MMPOCKTYBaHHS.

[Tpubnu3Huit o0csr po3ainy — 1 apky.

Pozain «1.1 Onuc TeXHOJIOTiYHOTr0 Mpoiecy»

Y po3auii HAaBOAUTHCS OIMUC TEXHOJOTIYHOTO MPOIECy Ta CXema IbOro
IIpoLEeCy.

[Tpubau3HMit o0csT po3auty — 2...3 apKyli.

Poznin «1.2 Bubip Tumy anapara i ioro micie B TeXHOJIOTiYHili cxemi»

VY po3aiii HABOIUTHCS MPU3HAYECHHS amapara Ta BUOMPAETHCS WOTO THI, 1110
3a0e3reuye BUKOHAHHS TEXHOJIOTIYHOTO MPOIIECY.

[Tpubmu3Huit o0car po3aury — 1...2 apkymri.

Poznin «2 TexHiuHa XapaKkTepucTHKA»

[TopatoTbcs OCHOBHI TEXHIUHI BUMOTH JI0 anapara, 1o OyJie IpoeKTyBaTUCS.

[Tpubau3HMit oOcsr po3auy — 1 apky.



Poznin «3.1 Onuc KOHCTpPYKUii, OCHOBHMX 30MpajJbHUX OJMHHUIb Ta

AeTajied anapara»

HaBOI[I/ITBCﬂ OIINC OCHOBHHUX €JIEMEHTIB CKJIaI0BUX 4YaCTWUH aliapara,
HaJJa€TbCA CXCMa arrapara.

[TpuGau3HMit obcsr po3ainy — 1...2 apkyiii.

Poznin «3.2 Bubip matepiaaiB»

HaBogutecs 0oOrpyHTyBaHHS Ta BHOIp MaTepialiB JJii OCHOBHUX JeTaliel
arlapata 3 ypaxyBaHHSIM arpeCUBHOCTI CEPEIOBHUI Ta BUKOHAHHS yYMOB MIITHOCTI.
Bkazyrotbes mxepena ta ix 6i0miorpadiuHi JaHHI.

[Tpubnu3znuit odcar pozaury — 1...2 apkymii.

Poznin «4 Po3paxyHku, 0 NiATBEPIKYIOTh Mpane3laTHICTh Ta

HAAIMHICTH KOHCTPYKUII anapara (MalIuHM)

4.1 [TapaMeTpUYHHA PO3PAXyHOK anmapara (MallMHM)»

BukoHnyeTbcs IpOEKTHHUI a00 MepeBIpOYHHI PO3paxyHOK anapaTta (MalIuHu).
BusnavatoTbcst OCHOBHI TEOMETPUYHI pO3MIpH arapata (MalliHH).

[TpuGau3HMit oocsr po3ainy — 8...10 apkymris.

[Timpo3nin «4.2 BuzHayeHHs po3MipiB mITynepiB»

[lo pexoMeHIOBaHMX MIBUIKOCTSX TEIUIOHOCIIB Ta 3aJaHUX BUTpaTax

TEIJIOHOCITB MPOBOAUTHCS BUSHAYCHHS PO3MIPIB IITYIIEPIB.

[TpuGau3HMit o0csT po3ainy — 2...3 apKylii.



[Tinpoznin «4.3 Po3paxyHoK rigpaBJiuyHOro onopy»

Busnauaetbcs rigpaBiidyHui omip anapara.

[Tpubmm3HUit o0car po3aury — 2...3 apKyri.

[Tinposnin «4.4 Po3paxyHok HA MilIHICTB i cTilKiCTB»

BukoHy0ThCSl po3paxyHKH, 10 MATBEPIKYIOTh HAIMHICTD Ta CTIMKICTh
anapata (MalIuHu).

[Tpubnu3znuit odcar pozaury — 10...15 apkymis.

[Tizpo3ain «BucHOBKM»

VY BHCHOBKY NEPEXOBYIOTHCA BCl pOOOTH, 10 OyJIM BUKOHAHI Yy BiAMNOBIIHOCTI
710 3MICTYy POOOTH, B TOMY YHUCJI 1 KPECIEHHS AJIsl TOCSTHEHHS METH, ITOCTABJICHOI B

3aBiaHHI. Bka3yroThcs BCi aBTOPChKi Mouikallli Ta MOAepHI3aIlii.

[Tpubau3HMit o0csr po3aury — 1 apkym.
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5 Pexomenaanii 710 BUKOHAHHSA MOSICHIOBAJBLHOI 3alIUCKHU

5.1 CTpykTypa nosiCHIOBAJILHOI 3alIUCKH

[osicHroBabHA 3aMKcKa BUKOHYETHCS 3T1IHO BKa31BOK:
—  Bumor I'OCT 2.105-95.
—  Odopmienue rpapuueckoil TOKyMEHTAUU. METOJUYECKUE yKa3aHUs K

BBIITOJIHCHUIO KYPCOBBIX " JUITIIIOMHBIX ITPOCKTOB / COCT.

B.H. Mapuegckuii. — K.: KIII, 1998p. — 250 c.

[losicHrOBanbHa 3amucKa JUIsl KypCOBOI pOOOTH PO3MNOYMHAETHCS TUTYJIbHUM
JUCTOM 3 HaAmucoM ,,[losicHIoBanbHA 3amucka’(104aTok b), HACTYymHUM apKyIieM €
,»3aBIaHHS Ha MpoekTyBaHHs  (1oaarok B). Jlami ,,3Mict” (mogatok I').

Jlo no/aTKiB BHOCSTH TaOJIUIN 1IEHTU(IKATOPIB, AITOPUTMIYHI cxemHu (OJI0K-

CXEMH ), IPOrpaMu, IicIIs 3alMCKH BKJIaAal0ThCs crienudikariii.

5.2 Bumoru 10 (popMaTyBaHHS MOSICHIOBAJIBLHUX 3aNMCOK

TekcT MOSCHIOBAJIIBHOI 3alMCKU PO3AUISIOTH HA PO3ILIM 1 MIIPO3/ILIH,
BIJIMOBIHO JI0 3MICTY.

Po3ninu mOBUMHHI MaTH TOPSAKOBI HOMEPH B MeEXaX YyCbOro JIOKYMEHTa
(yacTuHU), MO3HAYCHI apaOCHKUMHM I(pamMu 3 Kpankoro. [Tiapo3aiau moBHHHI MaTh
HyMepallilo B Mekax KOXKHOTo po3aiiay. Homepu miapo3ainiB ckiaaatoThCsl 3 HOMEPIB
pO3IUIIB 200 MiAPO3AiTy, PO3AUICHUX Kparnkor. HampukiHiii HomMepa po3ainy abo
MiPO3AUTY Kparka He CTaBUThCA. Po3ninm, sk 1 MAPO3IITH, MOXKYTh CKIQJIaTHCS 3
JEeK1TbKOX MyHKTIB.

HaiimenyBaHHs po3/ii1iB MOBUHHI OyTH KOopoTkuMH. HaiimMeHyBaHHS po3/iiiB
1 TAPO3IUTIIB 3aMKMCYIOTh Y BUTJISl 3aroJIOBKIB 3 a03aily MpPOMUCHUMHU JITEpaMH
(okpiM mepiioi Beaukoi yiTepu) HamiBxkupHuM dopmatom jitep (Ilpuxnax 5.1).
Bukopucranus KypcuBoro QopmaTyBaHHA, NIAKPECIEHHS Ta MEPEHOCH CHIB Y

3aroJioBKax HE OOITyCKarOThCH. Kpam(y HaHpI/IKiHHi 3aroj0oBKa HE CTaBJIATh. SIKIIO
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3aroJIOBOK CKJIQIa€ThCS 3 JIBOX PEYCHb, 1X PO3AUIAIOTH Kpamkow. Po3ramoByBatu
Ha3BY PO3/LTY, MIPO3ALTY Ta TEKCTY Ha Pi3HUX CTOPIHKAX 3a00POHSAETHCS.

BiacTanb MK 3arojoBKOM po3/iay a0o MiApo3aily 1 TEKCTOM IMOBHHHA OyTH
y 3 iHTepBanu. Biacranp MiXK 3arojoBKaMH pO3AUTy 1 miapo3maiay — 1,5 iHTepBanm.
KoeH po3nai MosICHIOBAJIBHOI 3aMMCKHA TOYWHAIOTH 3 HOBOTO JIHCTAa (CTOPIHKH).
BiacTtanp MK TMoOIepeaHiM MiAPO3AUIOM Ta HACTYIHUM 3aroJIOBKOM IIIPO3IiTy
NOBHHHA OyTH 3 IHTEPBAJIH.

HymMmepariss cTopiHOK mTOBMHHA OyTH HacKpi3Ha [JIs BCI€l  3allMCKH,

BKJIFOYAO4YH1 JOJAaTKH.

[Tpuknan 5.1 OdopmiieHHS 3ar0JI0BKY

4 Po3paxyHkHM, HI0 NiATBEPHKYHTh MPALE3JATHICTH Ta HAIINHICTD

KOHCTPYKUIIl TenJI1000MiHHMKA

4.1 Po3paxyHOK NPOAYKTHBHOCTI TeNJ1000MiHHUKA

Merta po3paxyHKYy ... .

5.3 BukJjaja TeKcTy nosiCHIOBAJIbHOI 3alTUCKH

[loBHe HaliMeHyBaHHSI BUPOOY Ha TUTYJIBHOMY JIUCTI, B OCHOBHOMY HAaIIUCI 1
Opy TEpIIOMY 3rajJyBaHHI B TEKCTI JIOKYMEHTa IOBUHHE OyTH OJHAKOBUM 3
HallMEHYBaHHSM HOro B OCHOBHOMY KOHCTPYKTOPCHKOMY JTOKYMEHTI (crienudikariii).
HaiiMmenyBaHHsI, 1110 HABOJATHCS B TEKCT1 MOSICHIOBAJILHO1 3aITMCKU 1 Ha LTIOCTPAIlisX,

MOBUHHI OYTH OJJHAKOBUMHU.
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5.4 OdopMieHHs1 po3paxyHKiB

Heo0xiaH1 po3paxyHKH amapariB BU3HAYAIOThCS KepiBHUKOM. Bei Bemunnu
noxaThest B cucremi CI. B koXKHOMY MiApO3iiai po3paxyHOK CKIIAA€ThCs 3a
takoro cxemoro (ITpukian 5.2):

1. Mera po3paxyHKy 3 BKa31BKOIO, 1110 TOTPIOHO BU3HAYMTH.

Po3paxynkoBa cxema abo ecki3 BUpoOy (y TOBUTLHOMY MacmiTaoi).
Bxian1 qanHi.
YMOBH pO3paxyHKy.

Po3paxyHoxk.

o g bk~ w D

BucHOBKH, BIIIIOBIHO IO METH.

4.5 Po3paxyHok (uiaHIIeBOTO 3’€IHAHHS

MeTor0 po3paxyHKy - € BU3HAUCHHS HABAaHTA)XCHHA HA KpPIMMJIBHI JETall,
BHU3HAYCHHS I1aMETPy Ta TOBIIMHU (DJIaHIS, KUUIBKOCTI Ta JlaMeTpy OOJITIB.

Po3paxyHkoBa cxema 300pakeHa Ha pUCYHKY 4.4.

/_' '_f{'/ oy
L IR A0 =Y
P =
\//ZL:[ _gi¢
B - ]
4,
\ -

Pucynox 4.4 — Cxema (¢uiaH1ieBoro 3'¢ JHaHHS
Buxigai gani:
TeMIlepaTypa cepeaoBuiia B amnaparti, K, t 473
BHYTpIIIHIA TUCK B amapari, Mlla, p 0,25

Po3paxyHOK BeileMo 110 METOMIII, TprBeIeHil B [12].
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3rigHo 3 Tabmuiero | Ay 3agaHuX YMOB MiIXOAWTH TUIOCKWHN MPUBApHUIA (IaHelb 3
TIAJIKO0 YIIUThHIOBAJIbHOIO oBepxHeto 3a OCT 26-426-79.

[To Tabmumi 9 Bubupaemo 6ot M20, To6To d, =002 M.

Toni miameTp 60JATOBOTO KoJIa:
D,>D+2(S,+d, +0,006)=0,550+2(0,014 +0,02+0,006 ) =0,680 ,m.

Po3paxoByeMo Opi€eHTOBHY KIJTBKICTh OONTIB 7 :

__m-d, _314-0680

t —2135, ™,

B ’

ne t — peKOMEHJOBaHWMW Kpok OonTiB, 3 Tabmumi 16  mpuiiMaeMo
t,=5-d,=5-002=01m.

Oxpyrasiemo B OunbIIni 01K 10 22 OONTIB.

BucnoBok: [Ipuitmaemo crangaptauii guianens 3a OCT 26-427-79:

30BHIIIHINA JlaMeTp, M 0,740
JiaMeTp OONTIB, M 0,020.
[Tpuxnan 5.3

MeToro po3paxyHKy - € BU3HAUCHHS HABAaHTAXEHHS Ha KPIMWIbHI JeTani,
BU3HAYEHHS I1aMETPy Ta TOBIUMHU (DJIaHIA, KUUIBKOCTI Ta JlaMeTpy OOJITIB.
... JlaJl HABOJAATHCSA TOYATKOBI JaHHI, TOCUJIAHHSI HA PO3PAXyHKOBY CXEMY,
pPO3paxyHKOBA CXeMa Ta MOCUJIaHHS Ha aBTOPIB AJITOPUTMY PO3PAXYHKY. ...
... —[lomaeTscst aNTOPUTM PO3PAXYHKY... :
3rigHo 3 Tabnuiero 1 Ui 3aaHuX YMOB MiAXOJUTH TUIOCKHM TPUBAPHHMA
draHens 3 TIAIKOI YIIUThHIOBAIbHOIO oBepxHeto 3a OCT 26-426-79.

[To Tabmumi 9 Bubupaemo 601t M20, To6To d, =002 M™.
Toni niameTp 60ATOBOTO KOJIa:

D, >D+2(S,+d; +0,006) ,m.
30BHIMNIHIN f1aMeTp hIIaHIs:

DOZDA‘Fa’M’
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e a — KOe(IIIEHT, M0 3aJIeKUTh PO3MIpy TOJOBKM OonTa, 3 Tabmuii 10
npunmaemo a=0,04 m.

... AnropuTmiyHa-cxeMa Ta ii ONHMC 3HAXOJIUTHCA B JOJATKY A, TaOIHIl
imeHTudikaTopiB 3HAXOAWTHCS B J0AaTKy b, mporpama po3paxyHKy Ha MOBI

BACIK-80 3naxoauthcst B 1oaaTky B.

PesynbTaTi po3paxyHKy

3oBHINHIN giameTp . 740 M

Hiametp Oonris .02 M

Bucnosok: [Ipuitmaemo crangaptauii guianens 3a OCT 26-427-79:
30BHIIIHIN J1aMeTp, M 0,740

aiaMeTp OONTIB, M 0,020.

5.5 Odopmiaenns noaarTkis

[Ipu HasBHOCTI B TMOSCHIOBAJBHIN 3amucClll JO0JATKIB iX BHUKOHYIOTH Ha
apkymax (opmaty A4. JIomaTok HyMEPYIOTh YKPaiHCBKUMM JIITEPAMU HA MEPUIOMY
apKymn 1o1aTKy, 3a BHHATKOM mitep €, 3, I, I, 1, O, U, b. Koxunit nomatox
PO3MOYNHAETHCS 3 HOBOI CTOPIHKU MOCEPEANHI TEKCTY CIIOBOM JIOJATOK 3 BKa31BKOIO
HOMEpa J0AaTKy. B HaCTymHIN CTpOUIll pO3TAIIOBY€ETHCS 3aT0JIOBOK JTOJIATKY.

TexcT KOXHOTO JIOAATKy TIPU HEOOXIAHOCTI PO3AUISIOTh Ha PO3JALUIH,
MIPO3ALIH, IKI HyMEPYIOThCS OKPEMO IO KOXXKHOMY J0aaTKy. /[omatok moke maru
CBIM 3MICT Ta Mepeiik nmocwianb. lmrocTparii 1 Tabauil B JoJaTKaX HyMEPYIOTh Y
MeXaxX KOXKHOTO JI0/IaTKa.

Jlns1 Bciel poOOTH MOBUHHA OyTH HACKpi3HA HyMepallis apKyIIIiB.
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6 Pexomenaauii 10 BukoHaHHs rpadgiynoi yactunu poooTHU

ITin yac BUKOHaHHS KypcOBOi poOOTH HEOOXiHO BUKOHATH 1 KpecieHHs
dopmary Al: ckinagaibHe KpeclieHHs amaparta (mMamuaHu) (Al) Ta cnemmdikarito 10
IIOTO KPECICHHSI.

I'padiuna yacTHHA BUKOHYETHCS 3T1HO BKa31BOK:

—  €KCLI.

—  Odopmnenne rpaguueckoil JOKyMEHTAIIMH. METOJIMYECKUE YKA3aHUS K
BEITIOJTHCHHUTO KYPCOBBIX U JTUTIIOMHBIX MIPOCKTOB / COCT.

B.H. Mapuesckuii. — K.: KIII, 1998p. — 250 c.
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7 PexoMeHaanii 11010 MOPSIAKY 3aXUCTy POOOTH

30poliypoBaHa TMOSCHIOBaJbHA 3alKMCKa Ta KPECICHHS BKIANAIOTHCS [0
Manky Ha TUTYJIBHY CTOPIHKY SIKOi HAKJICIOETHCS apKyIl 3 3arojoBkoM ,,KypcoBa
poboTa” (momaTtok A).

Ha BHyTpimHIA CcTOpOHI Mmankd  po3MimyioTs ,,Onuc  BKIAQJCHB
(momatok ).

KypcoBa poGoTa 3axuilaerbcs Miciisg MEPEBIPKM Ha KEPIBHUKOM KypCOBOI
poOOTH BCIX PO3AUIB Ta KpeciaeHb, MPO IO CBiAYATH MIANUCHA KEpIBHHKA Ta
CTYJIEHTa y IITaMITaX MOsSCHIOBAIBHOI 3aIIMCKH 1 KPECJICHb Ta Ha TUTYJIBHUX apKyIlax

3aIIMCKH.
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8 Teoperuuni BizomocTi

Posznin BukitageHo 3a apropamu [1, 2].

8.1 Ckuan i BracTuBocTti HadTH

[Tigpo3ain BukianeHo 3a aptopami [1, 2]. Hadra B ocHOBHOMY CKilagaeThes 3
kapoony (83-87%) 1 rigporeny (12-14%), siki BXOASTh B CKJIAJ CKJIAJHOI CyMilll
ByriieBoAHIB. KpiM ByriieBogHOi y HadTi € HEBeJIMKAa HEBYIJIEBOJHA YacTHHA 1
MIHEpaibHl JOMIIIKUA. ByrmeBogHa dacthHa Ha(TH CKIAAA€Thesl 3 MapadiHOBHX
(ankaniB), HadTeHOBUX (IMKJIAHIB) 1 apoMaTHYHUX BYyrJeBoAHIB. HenacuueHi
BYIJIEBOJHI (osnediHu), SK MOpaBWwIO y HadTi BIACYTHI, ajle 3yCTPIYAIOThCS B
INPOJYKTax il mepepoOKHu.

["azononi6u1 napadinosi ByraeBoaHi (Binx CHs 1o CsHig BKITIOYHO) IPUCYTHI
y Ha(Ti y po3unHeHoMmy ctaHl. [Ipu Buxoai HaQTH 3 HaAp 3eMJIl Ha MOBEPXHIO, KOJIU
THCY Yy HaTH 3HMKYETHCS, Ta30M0M10HI BYTJIEBOJIHI BUAUISIOTHCS 3 Hel y BUTIISAIL
nonyTHux rasiB. Pinki mapadinosi ByrieBoani (Binm CsHix mo CisHzp BITOUHO)
CKJIAJaloTh OCHOBHY Macy  piIKOi 4YacTUHM HadTtu 1 piakux ¢Gpakmib, sxi
OJIEPKYIOThCS TIpH i meperonill. Trepi mapadinoni ByrieBoHi (Big CisHsza 1 Bute)
po3uMHeH1 y HaQTi 1 MOXYyTh OyTH 3 Hei BuaieHl. HagreHoBi ByrieBoaHi y HadTax
NPEJCTaBICHI TOJOBHMM YHHOM TOXIIHUMH IUKJIONEHTAaHy 1 IIMKJIOTEKCaHy.
ApoMaTuyHi BYTJIEBOJHI 3YyCTpidaloTbcs Yy HadTax y BIJHOCHO HEBEIMKHUX
KUTBKOCTSX, Y OLIBIIOCTI Y BUTJISIAI OEH30J1y 1 MOrO TOMOJIOTIB: TOJIYOJy, KCHIJIOJIB, a
TaKOX YTBOPIOIOTKCS B MIPoIlecax MepepooKkn HadTH.

B 3anexHOCTI BiJ IEPEBAKHOTO BMICTY Y HaTax BYTJEBOAHIB PI3HUX KJIaciB
BOHH JILIATHCS HA:

—  mapadiHHUCTI;

—  HadTeHo - napaQiHuCTi;

—  HadTeHo - apOMaTHYHI;

—  mapadiHo-HaTEeHO-apOMAaTHYHI.
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HeByrneBonneBa uvactuHa HadTH CKIAAETHCA 3 CIPYUCTHX, KUCHEBUX 1
a30THCTUX opraHiuHux cnoiyk. Cipka BXOAWTH B CKJIaJ MEpKaNTaHiB, CyJIbQifIiB,
nucynb(diaiB KupHOTO psany. Ilo BMICTY cipku HaTH IIIATHCS HAa Majo CIPYUCTI
(manpuxman, KaBkaszpki HadTH) 1 Oarato cipuucti (HadgTtm bamkupii, Tatapii).
Kuchesi crionyku HaQTH CKIaAarOThCS HA(TEHOBI KUCIOTH, CMOJH 1 acgaibTOBl
pedoBuHU. CMonu 1 achanbTH — MPOIYKTH 3 BUCOKOI MOJEKYJISPHOIO Baroro
OpUIal0Th HaTI TEMHY OKpacKy, BOHH XIMIYHO HECTIHKI 1 JIETKO PO3KIAJal0ThCS 1
KOKCYIOTbCSI TP HarpiBaHHI. A30THCTI CIOJIYKH HadTH MPEACTaBICHI MOXITHUMH
NIpUANHY, X1HOJIHY 1 amiHaMHi. CyMapHU BMICT KUCHIO 1 a30Ty y HadTax Big 0,5 1o
1,7%.

MinepanbHi JOMIIIKK y HadTI: MEXaHIYHI JOMIIIKWA, MIHEpaJIbHI COJi, 30JIa.
MexaH14H1 AOMIIIKHK: TBEPAl YACTUHKU MICKY, TJIMHHU, Kl BUHOCITHCS Ha(TOKO Mpu
nooyBaHH1. Bosa y Had T 3HaX0AUTHCSA Y ABOX BUAAX: Ta, 110 BIIAETHCS BiJl HAPTH
IpU BIJICTOIOBaHHI 1 y BUIJISII CTIMKUX €MYJbCiH, SIKI MOXYTh OyTH 3pyHHOBaHI
TIIBKW CIIeHiaJbHUMH MeTojgaMu. MinepanbHi comi, Hanpukiang CaCl, 1 MgCly,
pPO3YMHEH] Yy BOMI, 0 MICTHThCS Yy HadTi. 307a ckiamae y HadTi COTI 1 HaBITh
tucsuHi 1071 %; B Hei Bxogaatek Na, Ca, Mg, Fe 1 iHmmn eremMeHTH.

OpakuiiHui ckinaa HapTH BU3HAYAETHCS (PPAKIINHOIO MEPETOHKO0 MPU AKII
HadTa po3AUIIEThCS Ha (Qpakilii Mo Temmneparypi kumiHHas. [Ipu 1boMy BiOHPaAIOTh,
SK MPaBWJIO, HACTYIHI PpaKilii, a00 JUCTUIIATH:

— OEH3MHOBA, sIKa NIEpe raHsA€ThCA B MEKax Bl moyaTky kumiHHS 10 180°C;

— racoBa (racosa) — 120 — 315°C;

— Jam3enbHa abo raco - rasoitiesa — 180 — 350°C;

— PpI3HI IPOMIXKHI TOTOHHU.

[3 AucTUIATIB BUPOOISIOTH TakK 3BaHI CBITJII HAa(TOMPOIYKTH: aBialliifHi i
aBTOMOO1IbHI OCH3WHM; OCH3MHN — PO3YMHHUKH; aBialliifHi, TPAKTOPHI 1 OCBITIIOIOYH
racl; pi3HI COpPUTHM Ju3elbHOro mnanuBa. s Bcix 1ux Ha(TO- MPOIYKTIB
BianoBigHuMU ['OCTaMu HOpMY€EThCS TEBHUM PpaKIIHHUN CKIIA/I.

3anumIoK micisi BiOOPY CBITIAMX AUCTUIIATIB HA3UBAETHCS Ma3yToM. Ma3yt
PO3TaHsIOTH 1] BAKYYMOM Ha Pi3H1 MacisHl Qpakiii 3 AKUX OJepKYyHTh 3Ma304HI 1

crenianabHi Macia. 3alumoK Imicias po3roHku masyty (Bume 500°C) HasuBaeThbes, B
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3aJIKHOCTI BiJl B’SI3KOCTI, TYJIpOHOM a00 HaIMiBryJIpoHOM. ['YIpOH € CHPOBUHOIO ISl

OJIep>KaHHSI BUCOKOB’SI3KUX 3MA30YHUX Macel 1 pi3HUX OITyMiB.

8.2 IlinroroBka HadTH 10 NepepodKu

[Timpo3ain BukmaneHo 3a apropamu [1, 2]. [linroToBka HadTH 10 TIEPEpOOKH
noJisirae 'y BUJAJEHHI 3 cupoi HadTH, JOOYyTOi Ha MPOMMCIIAX, PO3UMHEHUX Ta3iB,
MIHEpaJIbHUX COJIeH, BOJAM 1 MEXaHI4-HUX JOMIIIOK — TICKY 1 TTuHU. BupaneHHs
JIOMIIIOK MPOBOJAUTHCS HAa MPOMHUCIIAX 1 Ha HAQTONEPEPOOHUX 3aBOIAX.

Bigninenns rasiB 37iHCHIOETHCS B amaparax, SKi Ha3MBalOThCS TparaMu, B
AKUX 3HMKYETHCS THCK 1 IIBUAKICTh PyXy Ha(TH, MpU IOMY 3 HEI JeCOpOYIOThCS
nonyTHi ra3u. [lopsa 3 momyTHUMH ra3amMul y psifil BUMAIKIB BUAAJISIOTHCS CYMIIII
HAWJIETIINX BYTJIEBOJAHIB, SIKI HA3WBAIOThCS Ta30BUM OeH3MHOM. ['a30Buil OeH3UH
BIIJIUISIETHCS Bl IOMYTHUX Ta31B aOCOPOIIE€I0 COISIPOBUM MacjioM abo ajcopOIli€ro
aKTUBOBAHHUM BYT1JUIsIM. ["a30Buil O€H3MH MICTUTH ByriaeBoaH1 Cs 1 BUIIIE.

MiHepanbH1 COJII BUJAJSIOTHCS MPU 3HECOJIEHI, K€ MOJSAra€E B TOMY, IO
HadTa ISl POZYMHEHHS COJIEH JIEKUIbKa pa3 MPOMUBAETHCS TEIUIOIO BOJIOI0. Y TBOPEHI
IIPY POMUBIII €MYJIbCIi BIIIUISIOTHCS Bl HAPTH MPU 3HEBOIHEHHI.

3HCBOJMHECHHS MOJXK€ TIPOBOJUTHCS TPHUBAJIUM BIJICTOIOBAaHHSAM Ha(TH,
MPUYOMY TOPSA 3 BOJOK BIAAUIAIOTHCS MeXaHiuHI AoMimku. OCKUIBKKM BoOAa 3
HaTOIO YTBOPIOE CTIMKI €MYJbCii, TTOBHE 3HEBOJHEHHSI MOXE MPOBOJIUTUCS TIPU
YMOBI pyWHYBaHHS €MYJIbCI BBEJEHHSAM Yy Ha(Ty Mpu HarpiBaHH1 JEeMYJIbraTopiB,
HAIPUKJIAJ] HATPiEBUX cosieil HapTeHoBuX KucnoT. EdekTruBHE eneKTpO3HEeBOTHEHHS
Ha(TH, sIKE TOJIATAE B TOMY, IO MPU MPOXOJPKEHHI TUIBKUA HArpiToi HaQTH MIX
CJIEKTPOJIaMH, SIKI KUBISATHCA 3MIHHUM cTpymMom Hampyroto 30 — 40 tuc. B.,
BiIOYBa€ThCSl pyHHYBaHHsS €MYJbCil; BOJASHI KpalejabKy 3JUBAIOTHCA 1 MOTIM BOJA

BIIJIUIIETHCS BiJl HAPTHU BiJICTOIOBAHHSIM.

20



8.3 OcHoBHI MeTOIH MepPepoOOKH

[Tinpo3ain BukimageHo 3a aBropamu [1, 2]. Meroau mepepoOku HadTh i
piaKuX HaTOMPOAYKTIB IIIATHCS Ha ABI TPpyIu: (13UUHI 1 XIMIYHI.

®di3u4HI METOAU TNepepoOKH TMONATal0Th B TOMY, 110 13 HadTth abo HadTO-
MIPOYKTIB OJEPKYIOThCS 1HAWBIMyalbHI BYTJIEBOJHI, a00 dacTimie iX cymimii Ha
OCHOBI Pi3HUIII B iX (PI3MYHUX BIACTUBOCTAX — TEMIIEpaTypl KUIIHHS, KpUCTai3aIlii,
po3unHHOCTI 1 T.1. Haitbinpine nmommpeHHs ofeprxaia, Tak 3BaHa, MpsiMa MeperoHka
HadTU 1 HAQTONPOIYKTIB, 3aCHOBaHA HA PI3HMII B TEMIEPATypaxX KUIIHHSI OKPEMHX
dbpakiiit HadTH.

XiMIYHI METOAM 3aCHOBaHI Ha TJIMOOKUX XIMIYHUX JECTPYKTUBHUX
NEPETBOPEHHAX, SIKUX 3a3HAIOTh BYIJEBOAHI, IO MICTAThC Yy HadTi abo
HaTONMPOyKTaxX MiJ BIUIMBOM TEMIIEpaTypu, TUCKY, KartajizatopiB. HaiOuibiie
NOIIUPEHHS CEPE LIMX METO/IIB OJEPKAIIM Pi3HI BUJIU KPEKIHTY.

Amapatypa, siKka 3aCTOCOBYETbCS JUIsl 3A1HCHEHHS (GI3UYHMX 1 XIMIYHHAX
npolieciB nepepodku HadTH 1 HaPTOMPOIYKTIB, MOBUHHA 3a0e3MeuyBaTH MO-MeplIe,
HarpiBaHHS 70 BUCOKOI TEMIIEPATYPH 1 TIO-ZIpyTre, PO3AUICHHS OJEPKaHUX MPOIYKTIB.
st meskux XIMIYHHUX METOJIIB MEepepoOKH, IO BKIIOYAIOTh KATATITHYHI MPOIIECH,
HEOOX1/THI KOHTaKTHI arnaparu.

HarpiBanus HadTtu a60 HadTOMPOMYKTIB MPOBOAUTHCS TOJOBHUM YHUHOM Y
TpyOUyacTUX Meyax, y SKUX Iepejada Terla BiJl IPiroYuX rasiB A0 Marepiaiy, L0
nepepoosIiETbCsl, MPOBOJUTHCA  4Yepe3 CTIHKM  paJlaHTHUX TpyO  HUISIXOM
BUIMIPOMIHIOBaHHS BiJI TIOJyM s, PO3’KapEHUX Ta3iB, a TAKOX BiJ] CKIICIIHHS 1 MIJITXOM
KOHBEKIII1 Yepe3 CTIHKU KOHBEKIIHHUX TPYOOK.

Posninenns mnpoaykTiB HadTOmepepoOKH MPOBOIUTHCS TOJOBHUM UYHWHOM
pextudikaiero y pekTudikaiiHux KojloHaxX pi3HuX TUMiB. HaliOinbiie nommpeHHs
oJlepKaJId KOJIOHM 3 0apOoTakHUMHU KoBMakamMu. OcOONMBICTIO peKTU]IKaliiHUX
KOJIOH Ha()TOmepepoOHUX YCTAaHOBOK € T€, III0 BOHM MOBOHM IPEICTaBISIOTH COOOIO
JIEK1JIbKa TIOCTABJIEHUX OJIHA HAa OJHY MPOCTUX CAMOCTIM-HUX KOJIOH 3 B1JIOOPOM IO
BUCOTI pimmHM. PimnHa mocTymae y po3MillIeHi Mo3a KOJIOHOK BiAmapHi CeKIli i

o0pobnseTbess y HUX maporo. Ilpu 1poMy OAepKyIOTbCsl Mapu HU3bKOKHUILISTYHX
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dbpakiiii, sKi MOBEPTAIOTHCA y KOJIOHY 1 PIAKHM HapTO- MPOAYKT, a0 JUCTHIIAT.
PexTudikariiiini KOJIOHU MPAIIOIOTh MPHU MiABUIIICHOMY a00 aTMOC(EepHOMY THCKY, a
TaKOX i/l BAKYYMOM.

Karamituuni mpouecu HaTOnepepoOHUX YCTAHOBOK 3AIMCHIOIOTBCA Y
KOHTaKTHUX amaparax pi3HUX KOHCTPYKIIH, Sk mpaBmio, kaTamizatop B IHX
nporecax AyXe CKOpO BTpayae akTHBHICTh 1 TOMY KOHTAaKTHI BY3JIM BKJIIOYAIOTh
KOHTAKTHI amapatd 1 pereHepatopu. EKCrulyaTyloTbcsi KOHTakKTHI amapaTd 1
pereHepaTopu 3 QUIBTPYIOUNM MIAPOM KaTalli3aTopa, KUIUITYUM IIapOM 1 3 PyXOMHUM
KaTaxi3aTtopoM.

[lopsn 3 BKa3aHMMH OCHOBHUMH amapaTaMH Ha  YCTaHOBKax €

TEIIO0OMIHHUKH, KOHJICHCATOPH, CXOBHIIA Ta 1HIII arapaTy.

8.4 IIpsama aTrmocdepHO-BaKyyMHA NeperoHka HagTu

[Tinposnin BukimameHo 3a aBropamu [1, 2]. 3HeBomHeHy HadTy MiIIAIOTH
aTMoc(epHO-BaKyyMHI MEPEroHIll: BIATOHKY JIETKUX (pakiiiii (OeH3uH, JIrpoiH, rac,
ra3oiiib) 3M1MCHIOIOTH MPU aTMOC(HEPHOMY THUCKY, a TIEPETOHKY Ma3yTy 3 BUIJICHHSIM
Macen (BepeTeHHOro, MAIIMHHOTO, IUJIIHAPOBOr0) — MiJl BakyymMoM. Ha cydacHux
YCTaHOBKAaX TMEPErOoHKW HAa(PTH 3aCTOCOBYIOTH METOJ OJHOPA30BOTO HArpiBaHHS
MIPOJYKTIB MEePEepoOKH B TPyOUACTUX TMeUax 3 HACTYIMHOIO MOJA4Yer0 Harpitoi Macu B
pekTtudikaiiifny kosoHy. KosoHa 3ponryeTbcsi HailOUIbII JIETKOO (Ppakxiiiero 1 3 Hel
BIIOMpPAlOTh KidbKa pi3HUX (¢pakuid. s Oubln epexkTuBHOI poOOTH y KOJOHY
MO/IAIOTh TIEPETPITY BOASHY Tapy, sfKa HE 3MINIYEThCA 3 HA(PTOMPOMYKTaMH 1 JIETKO
PO3ILIAETHCS.

3 yYCTaHOBKHM BIJIOMPAIOTh BAXKKUN Ta30iliib, BEPETCHHE, MAIIMHHE 1
WITIHIPOBE Macio Ta ryapoH. CymyTHI ra3u MICTSITh METaH, €TaH, MpomnaH, OyTaH 1
HEBEJIMKI KUIBKOCTI NIEHTaHy Ta rekcany. Ilicns ckparuieHHs HuX ra3iB OTPUMYIOTh
piAMHY, 110 HAa3UBAETHCS Ta30BUM OeH3MHOM. J[0OaBka Horo 10 aBTOMOOUIFHOTO Ta
aBiallifHOro OEH3MHIB 3HAYHO MOKPAITYE 1X MMyCKOBI SKOCTI.

BukopucranHs CHpOBUHHU ITICIIS YCTAaHOBOK ra3zodypakifitoBanHs [1, 2]:
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EtanoBa dpakiis — ajis BUpoO COUPTIB, MOJIIMEPIB, CAPOBUHA MIPOTI3Y, AJIs
BUpoOH. EHcuieny.

[IpomanoBa ¢paxiiist — CHpOBUHA ISl IPOJI3Y, K POIUMHHUK; CHPOBUHA TS
HadTOXIMIi (711 BUpOOHUIITBA MMOTIMEPiB), MOOYTOBUH Ia3 Ta MAJIUBO, XOJIOA0ATCHT.

[300yTan — cupoBUHa ISl anKITyBaHHS, CHUPOBHMHA JJsi BUPOOHHIITBA
CUHTETUYHOTO Kay4yyKy.

BbyranoBa (pakiist — cupoBuHa a1 BUpOOHHUITBa OyTajieHa 1,3; 3piKeHH
ras (sIK majauBo), 1o0aBKa B OCH3WH JUIS M1JBUIIICHHS TUCKY IapiB.

[3onenTanoBa (pakiis — A1 BUPOOHHUIITBA 130MPEHOBOTO KayyyKy Ta SK
KOMIIOHEHT OCH3UHY.

[lentanoBa (pakiiisi — s BUPOOH. MOMIMEPIB, AIUIOBUX CHUPTIB, CUPOBUHA
TS 130Mepu3allii Ta mipodizy.

OkpiM TOTO, OTPUMYIOTHCA OUIBII MUPOKI (pakiii HEHACHYECHUX
BYTJICBO/THIB:

- TpOMaH - TMPOMUIEHOBA (pakuisi — CHUPOBUHA IS AQJKUIyBaHHS Ta
HadTOXIMIT;

- Oyran - OyrtuieHoBa (paxiiisi — CUPOBUHA [Jisl aJKUTyBaHHS, BHUPOOH.
METUJI-eTUII-KUTOHY; MOJi-130-0yTUJIEHY; CHHTETUYHOTO Kay4dyKa

[lin wdwac armocdepHO-BaKyyMHOI TEpPErOHKHM TPOJHEHCHKOT HadTH
yTBOptoeThest Bi 14 no 15% Oensuny, Big 17 no 18% racy, no 5% razoitsibo-
coysipoBoi  (pakiiii 1 Omm3pko 55% wmasyry. Taka KITBKICTh TajguBa HE MOXKE
3aJI0BOJIBHUTH MOTPEOM MAIIMHHOTO MapKy, TOMY Ma3yT MepepoOssioTh HE TIIbKU
JUIS BUIIJIEHHST Macell (CyMilli Ba)KKMX BYIJICBOJAHIB), a U ISl 301IBIICHHS JIETKUX

dpaxiiif (Kpekinr).

8.4 KpekiHr ByrJjieBojHiB

[Tinpo3ain Bukimageno 3a aBtopamu [1, 2]. KpekiHr ByrineBoaHIB — Iie
po3kiafaHHs iX mpu HarpiBaHHi. BiH Moxe Oytu TepmidyHuM (0e3 kaTamizatopa) i
KaTaJiTHYHUM (B TPHUCYTHOCTI KaTamizaropa). Ilim 9ac TepMi4HOTO KpeKiHTY

BiIOYBa€ThCS PO3PUB JOBKMHU BYTJICIEBUX JIAHIIOTIB 3 YTBOPEHHSIM MapadiHiB 1
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osiepiHiB 200 BIAIICTUICHHS T1APOreHYy 3 YTBOPEHHSIM HEHACUUYEHUX BYTJIeBOAHIB. [1ix
yac KAaTaJiTUYHOTO KPEKIHTy CIOCTEPIraeThCs HE TUIBKH PO3PUB BYTJCIEBUX
JAHIIOTIB, a W 1HII MPOIECH, Takl SK: TiApyBaHHS, ITUKIII3allis, apoMaTu3allis Ta
13oMepu3ariisi. ToMy acOpTUMEHT TMPOJAYKTIB, IO YTBOPIOIOTHCA TiJ Yac
KaTaJiTHYHOTO KPEKIHTYy, Habarato OUIBIIMIA, HI)K acCOPTU-MEHT MPOAYKTIB, SKi
YTBOPIOIOTHCA TIIJT Yac TEPMIYHOTO KpeKiHTY. KpekiHry miagaroThCs MPaKTUYHO BCi
ByrjaeBo/HI. KpekiHr HapTONpOIyKTIB 3aCTOCOBYIOTH ISl 30UIBIIEHHS BUXOIY
OCH3MHY 1 racy, a KpeKiHT rasiB (IPHPOJHOTO Ta MOMYTHOTO) — JJi BUPOOHHUIITBA
HEHACUYEHUX BYIJIEBOJHIB (€TWJIEHY, MPONIEHY, alleTWIeHy Ta OyranieHy). Buxin
IUX TPOAYKTIB 3aJ€KUTh Bl TEMIEpaTypu 1 TPHUBAIOCTI HarpiBaHHsA. Yum
MOPOCTIIMNA BYIJIEBOJICHb, THM BIH CTIMKIIIUNA TPOTH KPEKIHTY, HaNpHUKIal

HANCTIMKIIINM BYTJIEBOJHEM € METaH.

8.5 Tepmiunmii KpekiHr

[Tizpo3ain BukiIameHo 3a apTopamu [1, 2]. TepmiuyHU KPEKIHT TPOBOIUTHCS
npu Temnepatypi Big 470 mo 540°C i tucky mo 60-10° I1a.

Ankanu (TOOTO HacHuy€HI BYIJICBOJIHI) TOYMHAIOYM 3 TEHTaHy, MpHU
MIJBUIIICHUX TeMIepaTypax CXWIbHI TUIBKH JI0 peakiii posmany mo 38’s3ky C — C 3
YTBOPEHHSIM aJIKEHA 1 aJIKaHa!

CnHanv2 — CrHom + CqH2q+2
OpnepxaHi HACHYEHI OCKOJIKH 3HOBY PO3IMAJAI0THCS Ha aJKEH 1 aJIKaH:
CqH2q+2 - CpHZp + C;Haz+2

HusbkoMonekyisspH1 BYIJIEBOJHI — €TaH, MPOMaH 1 OyTaHU — MOXYTh TaKOX

JIeT1IPyBaTUCS
CnHan+2 — CiHan + Ha

BHACJIIJJOK YOr0 B Ta3ax HAKOMWYYEThCS BOJICHb. Po3man ankaHiB MOXe
BimOyBa-Tucs 1o Bcix 3B’s3kax C — C. Micme po3puBy, a OTXKeE, TEpPEeBaXKHE
YTBOPEHHS TUX YM 1HIIUX MPOJYKTIB PEakilii 3ajie’KUTh BiJ TeMIEepaTypHu 1 THCKY.

Yum BuIa TeMIepaTypa 1 HUKYUNA THCK, TUM MICIIE PO3PUBY BYTJIEIIEBOTO JAHIIIOTA
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BCE OUIbIIE MEPEeMIIAEThCA 0 HOT0 KiHIM 1 3HAYHO 3POCTAE BUXIJ Ta30MoAiOHUX
. . 0 . . .
npoayktis. [Ipu Temnepatypi ~ 450°C po3puB BinOyBaeThCs MOCEPEINHI JAHIIIOTA:

CH; — CH, - CH; - CH.» + [:]_IJ,_CHJ__[:]_[],_CHj_}[::[_[j_ CH, -CH; - E:['Ig +

HACITHeHM

+CH;-CH=CH-CH;  450°C: p=const

HEeHACHY eHHE

CH; — CH, - CH; - CH; - CH; + CH, - CH; - CH; — CH; - CH; - CH, - CH,- CH; +

HACHYEHMI
+CH; - CH=CH, 500°C. p = const
HEHACHY EHITL

E:H:; —':H:;I,—CH;I,-CHJ - C]‘[] - CH},]"C]‘[;‘CH;*E}[;_ CH},‘CH},‘ CH},_ CH},_ CH:; +

HACHYeHMA

+ CH, =CH;, 550°C:  p = const
HEHACITHeHIT

CH; -CH;-CH,-CH; - CH; - CH;-CH;+CH; — CH4+
HACHYIEHHIT
+ CH;-CH,-CH= CH -CH,-CH, -CH; 600°C. p=const
HEeHaCHIeHHI

[TinBuIIEHHS THUCKY 3MIIIy€ MICIIE€ PO3PUBY A0 IEHTPY MOJEKYyIu. Tomy
KPEKIHT 1]l TUCKOM JI03BOJISIE OJICP>KYyBaTH OUTBINE HITHOBUX PIJIKUX MPOTYKTIB.

VY psal ankaHiB METaH € HAWOUIbII TEPMIYHO CTIMKUM, TakK SIK Y HbBOTO
BijicyTHiil 3B’s130Kk C — C. Po3kiiajg MeTaHy Ha BYTJIElb 1 BOJICHb MOXKJIUBUHN TIPHU JTyKE
BHCOKHX TeMmieparypax (~ 1500°C).

Po3knan ankaHiB Mae€ JJAHLUIOTOBUN XapakTep.

HadrenoBi ByrieBoAHi JEriapylOTbCS 3 YTBOPEHHSM apOMaTHYHUX

BYTJICBOJIHIB, HAITPUKJIA MPU JCT1IPYyBaHHI ITUKIOTEKCAHy YTBOPIOETHCS OCH30T:

CH,
H,C CH,
- - = + 3H,
HEE CH]_ -
CH,

ApoMaTHuH1 BYIJIEBOJHI MOXYTb po3lIeruitoBaTucs 1o 3B’s3Ky Cap — Cay 3
BIIpUBOM OOKOBOTO JaHIora. Ilpu 11b0My yTBOPIOIOTHCS MPOCTI apOMAaTH4HI 1

HEHACHYEH1 BYTJIEBO/IHI, HAPUKJIIAJ 3 €TUIOCH30y YTBOPIOETHCS OEH30 1 €TUJICH.
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CH,CH;
= e

KpiM 1poro MoxivBa KOHJIEHCAIlii apOMaTUYHHX BYTJIEBOAHIB, fKa €
JUKEPEIOM KOKCOYTBOPEHHS.

TepMiuHMi KpEeKIHT MOKHA PO3IUIMTA HA KPEKIHT, IO MPOTIKAE Yy ABOX-
dazHiii cucteMi mapa — piivHa, Tak 3BaHUM piAKoda3zHUil 1 KPEeKIHT y mapoBiid ¢as3i —
napogazuuii. [Tepmmii mpooaats npu 470 — 540°C i (40-60)-10° Ila, apyruii — npu
550°C i Bume mpu THCKy (2-5)-10° ITa

[lin yac TepMIYHOrO KpEKIHTY Ma3yTy YTBOPIOEThCS muiie Big 710 15%
oensuny 1 Big 15 10 25% razoite-consipoBoi Ppakiiii; mpu KPEeKIHTY JITPOTHY BUX1]T
oen3uny nocsirae 70%.

beH3uHu TepMIYHOTO KPEKIHTY BOJIOAIIOTH OLUIBII BHUCOKOIO JIETOHAIIHHOIO
CTIMKICTIO, HIXK J€sAKi OEH3MHM MpsAMOi TOHKH, IJKYIOUM TOMY, IO B HHUX €
apoOMaTHUYH1 BYTJICBOJIHI 1 BYTJIEBOAHI PO3TraiykeHoi OynoBu. OKTaHOBE YUCIIO TaKHX
oensuniB Ounst 70. IlpucCyTHICTH B KpeKIHT — O€H3MHAX pEaKIiiHO 3AaTHHX
HEHACUYEHUX BYIJIEBOAHIB POOUTH iX MEHII CTAaOIIbHUMH, HIX OCH3MHHM MPAMOi
TOHKH. ['a3u TEpMIYHOTO KPEKIHTY — CyMiIll HACHYEHUX 1 HEHACUYCHUX BYTJIE-BO/IHIB!
eTaHy, €THJIEHY, [IPONaHy, NponijieHy, OyTaHiB, OyTUJIEeHIB, MEHTaHIB 1 1H. KpekiHr —

3aJIMIIOK BUKOPUCTOBYETHCS TOJIOBHIUM YHHOM, SIK KOTEJIbHE MaIHBO.
8.6 KaraniTuunuii KpekiHr

[Tinposnin BukiaaeHo 3a apTopami [1, 2]. B manuii yac 11e oJiuH 3 OCHOBHUX
JNECTPYKTHBHUX METOIIB BUPOOHHUIITBA aBTOMOOUTbHMX OeH3uHiB. IlepeBaru
KAaTaJIITMYHOTO KPEKIHTY MOJSATal0Th B TOMY, IIO:

1. B pesynbTaTi 3araipbHOro mpuckopeHHs mporecy (y 500 — 4000 pas
MIBU/IIE HDK BIAMOBIIHWA TEPMIYHUN) BIAETHCS JACIIO 3HU3UTH TEMIEPATYPY
kpekinry (450 — 500°C npotu 470 — 540°C npu TepmiuHOMY) i IPOBOAUTH MPOLEC

npu Hu3bKoMy TUCKy (1,5-10° ITa mpotr 60-10° I1a mpu TepmidHOMY).
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2. CenexTHBHA Jis KaTai3atopa MIPUCKOPIOE TaKl peakilii, Kl MPUBOAATH 10
HAKOMMYEHHSI Y KPEKiHr-O€H3WHI apoMaTH4YHUX, 130mapadiHoOBUX 1 1300Je(hiHOBUX
BYTJIEBOJIHIB, 110 BOJIOJIIFOTh BEIMKUMH OKTAaHOBUMHM YHCIIaAMHU.

Tak¥M YMHOM, HOPOLEC KATATITHYHOrO KPEKiHTy mpoBoasaTs npu 450 500°C
mig Ttuckom He Bume 1,5-10° Ila y maposiii ¢dasi. ¥V sxocrti karamizaTopis
3aCTOCOBYIOTh MPHUPOJIHI, CHHTETUYHI 1 3MIIIaHI aJIOMOCHIIIKATH, Y CKJIal SKHX
MmictuThess B cepennbomy 10-25% AlyOs, 80-75% SiO; 1 meska KUTBKICTh BOJIH.
Karamizatopu 3 migBumenum BmictoM Al,O; Oinmbmn aktuBHI. HemaBHo cranm
3aCTOCOBYBATH 1I€OJITHI KaTajli3aTOpU — AJIFOMOCHJIIKATH 3 MOPaMH Majoro 1 MeBHO
BU3HaueHOro Jiametrpy. IlepeBaru I1€OMITBMICTHUX KaTajdi3aTOpIiB Yy OUIbIIINA
aKTUBHOCTI 1 CEJIEKTUBHOCTI. 3aCTOCYBAaHHS LIEOJITHUX KaTali3aTopiB J03BOJISIE
MIJBUIIUTH BUXiJ OCH3MHY 1 MOKpAIIUTH KHOTr0 aHTUETOHAIIMHI BJIACTUBOCTI, a
TaKOX PO3IIUPUTH CUPOBUHHY 0a3y KaTaTITUYHOTO KPEKIHTY.

[TapadinoBi BYIJIEBOJHI MpU KATAIITUYHOMY KpPEKIHTY TakK SK 1 TIpu
TEPMIYHOMY, PO3KJIaIal0Thcsl Ha oJjediH 1 nmapadiH MEHIIOI MOJEKYJSIPHOI Macu.
Posman BiOyBaeThCs B ICKITBKOX MICIISIX BYTJICIEBOTO JIAHIIIOTA, aJIe HE HA CaMOMY
Horo kpai. Buxoau meraHy, eTaHy 1 €TWIEHY HE3HayHl. Y Ta3l HaKOMUYYHOThCS
ByriieBoaH1 C3 — Cy.

Henacudeni ByriieBoaH1 po3mieritoroThes mo C —C 3B’s3Ky, 130MEPHU3YIOThCS,
MOJTIMEPU3YIOThCA, a TaKOX MIAMAI0ThCS peakilisaM apoMmaruzalii. Bkazani mpoiecu
OOYMOBJIIOIOTBCS, 3 OJHOTO OOKY, OJepKaHHSM CTaOUIbHMX OCH3WHIB, ISKYIOUH
MajoMy BMICTy B HUX HEHACHYEHUX BYTJICBOJHIB, a 3 JAPYroro — yTBOPCHHIO Ha
MOBEPXHI KaTaai3aTropa KOKCOBUX BIJIKJIA/ICHb.

HadrenoBi ByrneBoAgHi B NPUCYTHOCTI aJIOMOCHJIIKATIB  MiAAAIOThCS
JEriIpyBaHHIO 1 po3iiemieHH0 3B’s3ky C —C, gK 3 pO3KPUTTIM Kijelb, TaK 1 3
BIJIpUBOM OOKOBHMX JAHITIOTIB. B pe3ynbTaTi mepeTBOpeHb HAPTEHIB yTBOPIOIOTHCSA
apoMaTH4H1 BYTJI€BOJIHI, K1 M1BUIIYIOTh OKTAHOBI YMCiIa OEH3UHIB.

ApoMaTuyHi BYTJEBOJIHI 3 OOKOBUMH JIAHI[IOTAMH KPEKYIOTHCS 3 BIAPUBOM
KUIellb BiJ OOKOBUX JIAHITIOTIB 0€3 pO3MIEIUICHHS camux Kutenb. [lpu 1mpomy
YTBOPIOIOTHCS HANMPOCTIII apOMaTHYHI 1 HEHACUYeH1 BYTJIEBOJIHI; KOHIEHCOBaHI
apoMaTU4H1 BYTJICBOIHI CXHJIbHI J0 MPOIECIB KOKCOYTBOPEHHS.
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Peaxiiii KpekiHry BYIJVIEBOJHIB CYNPOBOKYIOTHCS YTBOPEHHSM HE TUIbKH
mapo- 1 ra3omofiOHMX BYIJIEBOJHIB, ajie¢ 1 TBEPAMX KOKCOBUX BIJIKIAJACHb Ha
MOBEPXHI KaTaiizaropa, 0 MPOTUIIIOTE JOCTYITY 10 HbOI'O MOJIEKYJ BYIJICBOIHIB 1
3HIKYIOTh MOro  aKTHBHICTh. J[Js BIOHOBJIEGHHS aKTHBHOCTI  KaTaji3aTop
pereHepyIoTh.

Perenepariisi katangizaropa MmoJisirae y BUIATIOBaHHI 3 MOTO MOBEPXHI KOKCY
IIPU IPOAYBII HOBiTPsM mpu TemmepaTypi Bix 550 mo 600°C, micis woro xaramizatop
3HOBY BHUKOPHUCTOBYETHCA JJIA KpEKIHTYy. TakuM YWMHOM, KaTaJiTUYHUN KpPEKIHT
IPaKTUYHO BKJIIOYA€E YepryBaHHA poOOYOro mpouecy 1 mpolecy pereHepanii
KaTaiizaropa.

CHpOBHMHOIO [T KaTAIITUYHOTO KPEKIHTY CIIYy>KUTh Ta30MJIb.

TexHOJOrYH1 MPOLECH KATAJITUYHOIO KPEKIHTY BIAPIZHAIOTHCS OJMH BIJ
OJTHOTO CTaHOM Ilapy KaTaiizaTopa. B maHuii yac iCHye TpW BUIOU YCTAaHOBOK: 3
HEPYXOMUM, (PUIBTPYIOUUM LIAPOM KaTaji3aTopa, 3 3aBUCIUM a00 KUIUISTYUM IIapoM
KartajizaTtopa, 3 pyXOMHUM KartajizaropoMm. Pereneparrisi karamizaropa B KOHTaKTHHX
anmaparax 3 (QUIBTPYIOYMM IIApOM KaTaji3aTopa MOJArae B TOMY, IO TEPIOJAYHO
3YNUHSIEThCS TOJla4a CHUPOBUHHU 1 MIJABOAWTHCS JO HUX TMOBITPS AJsI BHUMAICHHS
KOKCY.

B ycraHoBkax 3 KHUIUISYMM IIApOM 1 PYXOMHUM KaTali3aTOPOM TMPOIECH
KPEKIHTY 1 pereHepartiii kataiai3aropa po3/ieHl: KPeKIHT MPOBOAUTHCA B KOHTAKTHUX
amaparax, pereHepallis—B CHeIllaJbHUX amapaTax-pereHeparopax, KOHCTPYKIIis
AKUX TPUHIMIIOBO HE BIAPI3HAETHCA BiJ KOHCTPYKI[lT KOHTAKTHUX amaparis.
Karanizatop 6e3nepepBHO HUPKYIIOE MK KOHTAKTHUM arapaToM 1 pEreHepaTopoM.

CydacHa ycTaHOBKAa JJisi KaTaJIITUYHOTO KPEKIHTy Ha(TOMPOAYKTIB

nepeadoavae Oe3nepepBHY pereHepailito karaiaizaTopa.

8.6 I'ixporenizauiii npouecu

[Tinpo3nin BukiameHo 3a aBTopamu [1, 2]. OCHOBHOIO METOIO MpPOIECY
TIAPOOYHUIIEHHS IT1APO3HECIPYCHHS MAIMBHUX JUCTHJIATIB € TOJIMIIEHHS iX SIKOCTI

3a paxyHOK BUJAJICHHS TAaKUX HEOa)KaHWX KOMIIOHEHTIB, SIK CIpKa, a30T, KHCCHb,
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METaJIOPTaHIYHI CIOJYKH 1 CMOJIMCTI PEUYOBMHHM Ta HETPaHUYHI CHOJYKH. XIMI4HI
MIEPETBOPEHHS MPOTIKAIOTH Y MPUCYTHEOCTI HAIMIIIKOBOTO BOIHIO TPH ITiIBUIIICHHIN
TeMepaTypl 1 TUCKY.

[pgpoouniieHHsT 1 TipO3HECIpUYCHHS] OCH3WHOBHX (pakiiii MpPOBOIATH 3
METOIO MJTOTOBKM CHPOBHHHU JUIsl YCTAaHOBKH KaTamiTuaHOTro pudopminry. Taka
nonepenHs oOpoOka chpuse TOJIMIIEHHIO HACTyMHUX [OKAa3HUKIB TMPOIECY
puOpMIHTY: TIIMOMHU apoMaTH3allii CHpOBUHH, OKTAHOBOTO YHCJIA OTPUMYBAHOTO
OCH3MHY, a TaKOXK 301IBIIICHHIO TEPMIHY CIIYKOHU KaTaizaropa.

NapoounmieHHs racoBUX 1 JAM3EIbHUX (Ppakiiii MOPOBOJATH 3METOIO
3HIDKEHHS BMMICTY CIpKHM O MEX, BCTAHOBJIEHUX CTaHIAApTOM Ta ISl OTPUMAaHHS
TOBApHUX MAJIIMBHUX JUCTUJISATIB 3 TOJIMIICHUMH XapaKTEPUCTUKAMM 3TOpaHHS 1
TEPMIYHOIO CTAaOUIbHICTIO, OJJTHOYACHO 3HMKYETHCS KOPO3iiiHA arpeCUBHICTb.

INapoounmienHo  miamalTs OCH3WHOBI  (pakilii, sSKi MalTh Ppi3HI
TEeMITepaTypHI MEKi1 BBIKITIAHUS 3aJIEKHO BIJIONAJBINOIL iX repepoOku: 3 dhpakiiii 85-
180 1 105-180°C —3a3Buuaii NHUIAXOM IIATHOPMIHTY OTPUMYIOTh BHCOKOSKICHI
OocH3uHM, a 3 ¢pakmii 60-85, 85-105, 105-140 i1 130-165°C — koHIEHTpaTH
BIIMOBIAHO OEH30Jy, TOJIYOJy Ta CHIOJiB. OCHOBHUM IPOJTYKTOM, IO OTPUMYETHCS
IIPU T1APOOYHILEHHI OCH3MHOBUX (PpaKIiii, € CTaOUIbHUN TIAPOreHU3aT, BUX1J SKOrO
cknanae B 90 mo 99%macc., BMICT B rijiporeHisari cipku He nepepuirye 0,002macc.

TUNOBOIO CHPOBUHOIO MPHU TIAPOOYHMILNEHHI TACOBUXAMCTWIATIB € (pakiii
130-240 i1 140-230°C nmpsimoi neperonku Hadtu. [Ipote mpu oTprMaHi ASSIKUX BUIIB
najuB BEpXHS Mea BUKINaHusg Moxe pocsratu 315°C. IliuboBHM TPOIYKTOM
Ipoliecy € TiApoouuieHa racoBa (pakiis, BUXiJ SKOi Moxe gocsratd Big 96 mo
97macc. OkpiM TOTO, BUXOJASTHh Y HEBENUKIM KIIKOCTI HU3bKOOKTaHOBI OEH3MHOBI
(paxuii (BiAriH), ByTrJIeBOAHEBI Ia3u Ta CIPKOBOJICHb.

OpHiero 3 BaXIMBUX 00JaCTEN 3aCTOCYBaHHI TAPOOYUILEHHS € BUPOOHUIITBO
MaJIOCIPYUCTOTO JU3EIHHOTO TMaJMBa 3 BIAMOBIIHUX AUCTHIATIB cipuncTtux HadTt. B
SAKOCT1 TOYaTKOBOTO JMCTWIATY 3a3BUYail BUKOPUCTOBYIOTh TI'aCOBO-TA30MJIeBI
bpakmii 3 Temneparypamu BukumanHs 180-330, 180-360 1 240-360°C ( 3a
CTaHJAPTHUM METOJIOM PO3roHy). Buxij cTaG1IbHOTO TU3EIHHOTO MaJUBA 13 BMICTOM

cipku He Oumbie 0,2 % macc. cknagae 97 % macc. [To6iuHMME TIPOAYKTaMU TIPOTIECY
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TIAPOOYMINICHHST JU3EJIBHOTO TMajvuBa € HHU3bKOOKTAHOBHM O€H3WH (BIJTIH),
BYTJICBOJIHEBUI T'a3, CIpOBOJICHb 1 BOJIHEBMICHUH Ta3.

['iapoOUYHnIIEeHHI0 HEPIJIKO MiAJa0Th JUCTHISTH BTOPUHHOTO MOXOJKEHHS
(razoili  KOKCYBaHHS, KaTaJITUYHOTO KPEKIHTy, BICOpeKinry, TOmI0) SK
1HAMBITyalbHO 200 YacTille B CyMillli 3 BIAMOBIIHUMHU NPSIMOTTHHUMH JUCTHIIATAMHU.

[Ipomec rimpoouuIieHHs 371HCHIOIOTh Ha aJoMO-KOOAIbT-MOJIHOICHOBOMY
(Al- Co-Mo) abo Ha aimromo-HuKeIb-MoanoeHoBOMY (Al - Ni - Mo) kaTaiizaTopi.

BonHeBMicHMIT Ta3, SKUH BHUKOPHCTOBYXETBCS Yy TMpolleci 3a3BUYait
OTPUMYETHCS 3 YCTAHOBKM KAaTAIITUYHOTO PUPOPMIHTY, BMICT BOAHIO Y LIbOMY Ta3l
KOJIUBAEThCs y Mexkax BiJl 60 10 95%.

TexHoyOrYHI CXeMH MPOMHCIOBUX YCTAaHOBOK TIJPOOYHUIICHHS MAaroTh
0arato CHUIBHOTO 1 PO3PI3HATHCS MO MOTYXHOCTI, pO3MipaM 1 TEXHOJOTTYHOMY

oOpMIICHHIO CEKIIIH cemaparii 1 ctabiizariii.

8.7 Karanaituunuii pudopminr i naardopminr

[Tinposnin BukIaaeHo 3a apTopamu [1, 2]. Benuke 3HaueHHS B HAPTOXIMIYHIN
MIPOMUCIIOBOCTI MalOTh apOMATH4HI BYTJIEBOJIHI, SIKI € BUCOKOOKTAHOBHM IaJIUBOM 1
LIHHOIO CHUPOBHHOIO [UJIsl XIMIYHOI HpoMucioBocTi. KinbkicTe OeH301y, SKUN
BUPOOJISIETHCA 1] YaC KOKCYBAHHS BYT1JUISI Ta TIEPETOHKH HAa(TH, SBHO HEAOCTATHS,
TOMY MOr0 BUPOOJISIIOTH LIE 1 CHHTETUYHUM CIIOCO00M (pudopMiHroM) 3 HAGTEHOBUX
abo mapa¢1HOBUX BYTrJeBOAHIB. ICHye ABa BUIU pUPOPMIHTY: MIATHOPMIHT — SKIIO
katamizaropom € 1atuHa (0,3-0,4% Ha okcHIl aTIOMiHIO) 1 T1APOGOPMIHT — SIKIIO
KaTanizatropom € okcua mModioaeny (10% nHa oxcuai amromiHiio). Kpammm Bugom €
maTGopMiHr, 00 TUIATHHOBHMM KaTadi3aTop MpAIO€ JOBIIEC 1 Ja€ OUIBIIMA BUXIiJ
apOMaTUYHUX BYIJIEBOJHIB. KpiM apoMaTHYHHMX BYTJIEBOJHIB YTBOPIOIOTHCS TaKOXK
13onapadiHu.

[Ipouec apomaruzariii napagpiHOBUX BYTJIEBOJHIB 3A1MCHIOETHCS y AB1 CTAi:

[UKITI3aIii 1 AeT1IpyBaHH:
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CH,

H.C ™ CH,
CiHy —  ° -
6 #,cl Jen, T H2
CH,
CH,
H,C CH,
2 2 — + 3H,
HEC CH; -
CH,

CymMmapHy peakilito 3aucytoTh TAKUM PIBHSIHHSIM:
CsH1s <> CeHs + 4H>

I3 renTany BIJIMOBITHO YTBOPIOETHCS TOIYOI:

C;Hi6 <« CsHsCH3 + 4H>

JUist apoMarusanii HaQTEHOBUX BYTJIEBOAHIB 3A1MCHIOIOTH JHIIE IIPOLEC
neriipyBanHsa. Peakuii apomaTtuzamii napadiHoBUX 1 Ha(TEHOBHX BYIJIEBOJIHIB
EHJOTEepPMIYHI, TOMY TIJBUIIEHHS TEMIIEpAaTypyu CIpHUs€ 30UTBIICHHIO BHUXOKY
apOMaTHUYHUX BYTJICBOJAHIB 3 OJHOYACHUM 3OUTBIICHHSIM BHUXOAY KOKCY, SKHUH
BIIKJIQAEThCA HA Karami3aropl. 3MEHIICHHS KOKCOYTBOPEHHSI JIOCATA€EThCS
30uTbIIeHHsIM THUCKY. [lig vac apomartuzarii mapadiHOBHX BYTJIEBOJIHIB IPOILIEC
3pificHioTs mpu Temmnepatypi 500°C i tucky (15-20)-10° I1a, a npu apoMarusanii
Ha)TEeHOBUX BYrIeBOAHIB — mpu TemnepaTypi 550°C i Tucky (30-60)-10° I1a.

[Ipu Bcix cmocobax KaTamiTUYHOrO pUGOPMIHTY TOpAI 3 PIAKUMHU
MPOYKTaMU OJIEPKYIOTHCS Ta3M, SIKI MICTATh BOJIEHb, METaH, €TaH, MpoIaH, OyTaH.
[{i ra3u MOKHA BUKOPUCTOBYBATH SK CHPOBHHY JIJIi OPTAHIYHOTO 1 HEOPTaHIYHOTO
CUHTE31B amiaka, METaHOJIY 1 IHIIMX CIOoAyK. Buxij rasiB KaTagiTUYHOTO pUGOPMIHTY
cknagae 5-15% Big Macu CHpOBUHU.

VY SKOCTI CMPOBMHM KAaTaJITUYHOTO PUMOPMIHTY 3aCTOCOBYIOTH OCH3MHOBI
¢pakuii 3 mouatkoM kumninag 60°C i Bumie i kinmem kuninaa He Bume 180°C.
Bensunu 3 nouarkoMm kuminasg Huxde 60°C He Mac 3micTy migmaBatu pudOpMiHTy-
BaHHIO, TaK K TYT HE MICTUThCS H1 IIMKJIAHIB, Hi aJIKaHiB 3/IaTHUX MEPETBOPUTHUCS Y
apoMaTH4HI BYTJIEBOJHI, @ € TUIbKU BYTJIEBOAHI 3 UUCJIOM aTOMIB KapOOHY MeHIIIe 6,

K1 TIEpETBOPIOIOTHCS Y ByrieBoaHeBul ra3. Lle 6amactHi ¢paxiii, siKi MiJBUIIYIOTH
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HABAHTAKEHHS YCTAaHOBKHU, 30UIBIIYIOUM BHXIJ Ta3y, IPUUYOMY Ha Tra30yTBOPEHHS
BHTPAYa€TECS BOJEHb. 3aCTOCYBaHHs (PAKIIHHOro Ckiaamy cupoBuHHu Buine 180°C
MIPUBOJIUTH /10 OUIBIIMX BIAKIIAIB KOKCY Ha KaTadizaTopax.

IMipoJi3 e BUcokoTeMnepaTypHuii KpekiHr. Lleit mporec 3a1iCHIOIOT MTpH
temmnepatypi 670-720°C i armocdeprOMy THCKY. Y IbOMY BHMIAIKy YTBOPIOETHCS
Oarato rasziB B SKMX MiCTUTbCS Onu3bko 30% onediHOBUX (€THIIEH, MPOIILIEH,
OyTuiIeH) 1 apoOMaTUYHHX BYTJIEBOAHIB (HadTamiH, OCH30J Ta HOro MOXimH1), SKi
HiCTsl YIOBIIOBAHHS BUKOPUCTOBYIOTH SIK CUPOBUHY I XIMIYHOI MPOMHCIIOBOCTI.
ApoMaTH4HI BYTJIEBOJIHI T0OABIISIIOTH O aBlal[iiHOTO OCH3UHY.

[Tiposi3y migarThesl MPUPOJIHI BYIJIEBOJHEBI ra3H, MOMYTHI ra3d HaQTO -
BUJIOOYTKY 1 ra3u, siKI BUAUIAIOTHCS 3 HapTH mpH 11 cTabumizalli Ha mpoMuciax i
HaTOnEepepoOHNX 3aBOAAX, a TAaKOXK IMPOAYKTH TMepepoOKH HapTH, TakKl SK
HEHACHYEH1 ra30B1 MOTOKU YCTAHOBOK TEPMIUHOI MepepoOKr HaTH 1 KaTaTITUIHOTO
KPEKIHTY, TPSAMOTOHHMM OeH3uH 1 OeH3uH-padiHaT 3 YCTAHOBOK EKCTPaKIii

apoMaTHYHUX ByFJI@BOI[HiB.

8.8 Ouncrka HAPTONPOIYKTIB

[Tinpo3ain BukinageHo 3a apropamu [1, 2]. Ilig gac KpekiHTY Ta MEPETOHKH
Ha(TU YTBOPIOIOTHCS MOTOHHM, SIKI MalOTh TEMHE 3a0apBJICHHS, HEMIPUEMHUN 3amax,
3MIHIOIOTBCSI MpU 30€piraHHi, yTBOPIOIOTh Harap B LWJIIHAPAX Ta MPU3BOIATH 0
Kopo3ii getaneit mamuH. [losicHIOETBCS 1€ TUM, IO B HA(TOMPOAYKTAX MiCTATHCS
CIPUHCTI CIIOJIYKH, KapOOHOBI KUCIOTH, AiosiepiHu, acasbTeHn Ta pi3HI CHOIYKH,
K1 3JaTHI YTBOPIOBATH MOJIIMEpU 200 KOKCyBaTuCs MpH 3ropaHHi nanvsa. Tomy Bcl
Ha(TO- MPOAYKTH CIIJI OUMINATH, 3ACTOCOBYIOUU XIMIUHI Ta (HI3UKO-XIMIYHI METO/IH.
Jlo XiMIYHMX METOJIB OYMINECHHS HAPTOMPOAYKTIB HaJekKaTh CIPYAHOKUCIOTHUN 1
JTYXHUH, a TAKOK METOJI T1IPOOUHIIICHHSI.

Cip4aHOKHCJIOTHUH METO/.

[3 Ha3BaHWX BUIIE MIPOAYKTIB, a TaKOXK mapadiHiB, o1ediHIB Ta apOMaTHIHUX
BYTJICBOJHIB 3 CyJb(aTHOK KHCIOTOI TpPH KIMHATHIA TeMIIepaTypl pearyrTh

cipuucTi cnonyku (Tioden), aionedinu Ta onedinu. ApOMAaTUYHI CIIOTYKH PEaryroTh
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3 H,SO4 TibkM mpu BUCOKIM TeMmmeparypi, a mapadiHd Ta HaQTEeHH 30BCIM HE

pearyioTh. OnediHu yTBOPIOIOTh ANKUICYIb(aTH, pO3UMHHI y CyIb(aTHIA KUCIOTI

RCH = CH; + H,SO4, — RCH — OSO,0H
I
CHs

HMionedinn 1 achanprenu ma aiero H,SO4 momimMepusyroThes 1 BUMMAAAlOTh 3
OYUIICHUX TMPOAYKTIB. Y BUTIIAII YOpHOI MacH (ii Ha3UBaIOTh "YOPHUN KOHTAKT" abo
"kucaui TyapoH") il HEUTpai3ylOTh 1 BUKOPUCTOBYIOTH JJIs JeeMyJbcallii CHpOi
Ha(TH.

[Ilo6 3MeHmUTH BUTPATY CYIb(ATHOI KUCIOTH 1 3aMOOIrTH BUAAICHHIO 3
HadronpoaykTiB onedini, H»SOs n00aBIsAIOT, HEBETUKUMH TOPILIIMH TIpU
perenbHOMYy TniepeMimryBaHHl. 1106 ouucTuTH HADTONPOAYKTH BIJl 3aJIMIIKIB
Cyib(paTHOI KUCIOTH, X IPOMUBAIOTH BOJOI0, PO3UMHOM COAU abo JyTYy.

CipKOBOJIEHb 1 MEpKamnTaHW, SKIIO BOHU MONEpPEIHbO HE OynM BUIAJIECHI
3aITyTOBYBaHHSM, PEAryloTh 3 CyJb(PaTHOIO KUCIOTOIO

H-S + H,SO, —» S + SO, + 2H,0
2RSH + H,SO4 — RS - SR+ SO, + 2H,0

Cipka 1 nucynb(iau 3aIUIIaI0THECS B MIPOIYKTI, IO OYHIIYETHCS.

JlyxxHuii meros.

Hadronpoayktu 3 BUCOKMM BMICTOM CIPYMCTHUX CHOJYK (MEpKaIlTaHiB,
Ha(QTEHOBUX KHUCJIOT Ta (PEHOJIIB) Kpallle OYHUIIATH JTy>KHUM MeToaoM. Lli cromyku
00pe pearyroTh 3 JIyToM 1 IepeXoaTh Y BOJHY ¢azy:

H.S + 2NaOH = Na,S + 2H,0
RSH + NaOH = RSNa + H,0
ROH + NaOH = RONa + H,0O
RCOOH + NaOH = RCOONa + H,0O
ne R — pagukan opraniqHoi COJyKH.
JIjist G11bIII TOBHOTO BUJTYYEHHSI MEPKAITaHIB y CUCTEMY BBOJSATH METAHOI,

IO CIIPHUSE IEPEXOAY iX Y BOJHO-METAHOIBHY (a3y.
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MeToa rigpooYuIeHHS.

Ile#t meTtonm HaOyBae jAemalli MIMPOKOTO 3aCTOCYBaHHS, OCKUIBKH BIiH HE
MPU3BOANTL J0 BHUJAJICHHA 3 Ha(TONPOAYKTIB I[IHHUX KOMIIOHEHTIB, HadTO-
IPOAYKTH TifpytoThes mpu Temmeparypi 260-430°C i tucky B cuctemi (10-100)-10°
[Ta mpu HasIBHOCTI BIANOBITHUX KaTali3aTopiB, HAMpUKIaA antoMo-Monioaary. [lpu
[bOMY HacamIepe/.l T1IPYIOThCS MEPKANTaH!, aMIHU Ta KUCHEBI CITOJIYKH:

R-SH+H, < R-H+H,S
R—NH;+H; - R-H+ NH;
R-OH+H, > R-H+H,0

CipKOBOJI€Hb 1 aMiaK YJIOBIIOIOTh 1 MEPEPOOISIIOTh HA BIMOBIIHI IPOIYKTH,

OJIHOYACHO TPHU IOMY TIAPYIOThCS J1€ HOBI CHOJYKH 1 4acTkoBo osedinu. Ha

3 3

ounnieHHss 1 M° HadronponaykTiB BuUTpadaeTbes 9-18 M° BogHio. Tomy wmeron
TIPOOYHUIIEHHS KOMOIHYIOTh 3 METOJIOM apomaTu3allii BYTJIEBOIHIB, MPU SKOMY
BUJIITISIETHCSL BEJIMKA KUIBKICTh BOJIHIO. METOJ TIAPOOYHUIIEHHSI 3aCTOCOBYIOTH JIJIs
piakux HaQTONPOAYKTIB 1 Macel 3 BUCOKMM BMICTOM cipku. Tomy ouwMIleHi
HAQTOMPOAYKTH TpU B3TOpaHHI HE PYHHYIOTH amapaTtypd 1 He 3a0pyaHIOIOThH
HABKOJIUIITHE CEPEIOBUIIE IIKIIJIMBIUMH Ta3aMHu.

Di3uKO-XiMIYHI METOAM OUMIIICHHS.

Bonu rpyHTYIOTECS Ha a1copOIIii alFoMOCHIIKaTaMu 3 J0OABKOKO KaTali3aTo-
PiB OKHUCIIEHUX CIPYMCTHUX 1 THIIMX PEYOBHH, L0 MICTATHCS B HadTONpoaykTax. Bonu
MOAUIAIOTECS Ha mapodasHi 1 piakodasHi, IpUUOMY MEpIill 3aCTOCOBYIOTHCS IS
OUMIIICHHS] OCH3WHIB, JITPOiHY, Tacy Ta ra3oiito, a Ipyri — AJIs OYMIICHHS Macel.
Karanizatopamu € cymim cyib(diiiB HIKEIO Ta BoJbdpaMy abo alromMo-KOOAIbTY-
MoumiOieny. Ha moBepxHi karamizaTopa CIipUHCTi CIIOJIYKH OKUCITIO-FOThCS, AlojeiHu
1 9aCTKOBO 0JIE(p1HU MOTIMEPHU3YIOThCA, a CMOJIHN aacopOyroThes. [Iporiec ouuIeHHs
napoasHUM METOZOM 3AilicHIOeThC mpu Temmeparypi 230- 370°C i tucky (50-
55)-10° Ila, a pimxodasaum—upu temueparypi 390-420°C i tucky (40-50)-10° Ila.
Skio macia O4MIIAOTh METOJAOM BHUOIPKOBOI €KCTpakKiiii, TO 3aCTOCOBYIOTh Pi3HI
pO3UMHHUKU. Tak, HampUKIaj, 3a JOMOMOIOI0 PIAKOTO JIOKCHIY CIpKH 3 Macel
MOYHA BHJIYYHUTU CIPUMCTI CIIOIYKH, ojediHM Ta apoMaTH4HI BYrjeBOJHI. barato

IIKJIMBUX JIOMIIIIOK 3 Macesl BUAIIIOTH Pypdyposiom.
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8.9 BUpoOHUIITBO MACTHI

[Timpo3ain BukiageHo 3a aBTopamu [1, 2]. Mactuna BupoOnsaTe 3 HaQTH 3
BUCOKHMM BMicTOM Tmapadiny, acdanbTiB, cMOJ. Sk mpaBuiio, y 111 HaQTH MICTITh
BEJIMKY KUIBKICTh CIpKH. TEXHOJOTIS BHUPOOHMIITBA MAaCTHJI CKJIATA€ThCs 3 3-0X
OCHOBHHX €TaIliB:

— BUPOOHUIITBO MacCTWJIbHUX (Ppakiliii Ha ycTaHoBkax ABT Ta Ha ycTaHOBKax
nepepooku Mazyty (BT). 3anumiku BUpoOHUIITBA MacTHIIa — TYAPOH;

— BUPOOJICHHS 3 MacIsHUX Ppakiiii 6a30BUX MaCTHII — KOMIIOHEHTIB;

— 3MmimryBaHHs (KommayHiayBaHHs). KommayHayBaHHsS — 1€ Tpolec
3MIITyBaHHs KUTHbKOX KOMIIOHEHTIB, SIKI B3a€MHO Hepo3uuHHi. [Ipu HeoOXxigHOCTI B
KOMIIOHEHTH MaCTWUJI BBOJSITH HEOOX1/IH1 pucaaKku (IpUKIIaa — rpadit).

OcHOBHI TIpoliecH BHUPOOHMIITBA 0A30BUX MACTHJI — BUJAJICHHS HEOaKaHUX
rpyn BYTJEBOAHIB ( acaibTiB, CMOJI, MOJIIUKIIYHUX, apOMAaTUYHUX BYTJIEBOJIHIB,
TBEpUX MapadiHOBUX BYIJIEBOHIB).

[cHYIOTH HACTYIIHI MPOIIECH OYUCTKH CUPOBUHU ISl BAPOOHUIITBA MACTHII:

— eKCTpakIliiiHa (3a J0MOMOI0K0 CEIEKTUBHUX PO3YMHHUKIB);

— T1aporeHe3aliifHa OYMCTKa — 1€ TIIPOKPEKIHT Ta TiApoi30Mepr3allis;

— ajacopOIliiHa OYUCTKa,

— CIpYaHO-KHUCJIa OYMCTKA 3 IMOJIAJIBIION0 JTY>KHOK HEeUTpasi3alliero;

— nenapadiHi3aliis OYHIIEHOI CHPOBUHH;

— JIOOYMCTKA JiernapadiHi30oBaHUX MACTHIL.

Ha ceporoanimHii aeHs OUIBIIICTH 3aBOJIB, IO BUPOOJSIOTH MacTHja
npaioTh Ha Bonro-Ypanbscekiit HadTi. Jleski HeBenuki migmpuemcTBa Pocii 1
VYKpainu mpairoTh Ha  Majo  cipudcTii  Ta  MasjomapadinicTii  HadTi
KpacHomapcbkoro kparo.

Ha croronHimuHiil 1eHb iICHYIOTh 4 TUIIH 6a30BUX MACTUIL:

— masoB'szki (M);

— cepennboB'sski (C);

— BHUCOKOB's13K1 (B);

— 3amumki (O).
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Ha cporoanimniii neHb € monan 500 Mapok MacTHII.

Kuaacugikauii macTu:

Macruna rpynyroThbes 1o 00J1aCTIX BUKOPUCTAHHS:

1) MoTOpHI (17151 KapOIOPATOPHUX, TU3ETHHUX T aBlaIlIHUX TBUTYHIB);

2) TpaHCMIiCiliHi;

3) TypOiHH;

4) KOMIIPECOPHI,

5) eneKTpoi30IsILiiHI;

6) inaycTpianbHi (I 3yO4yaTHX Tepenad, JUIs HANpaBJISIFIOYMX KOB3aHHS,
creliajabHi MacTujIa);

7) MacTuia Ijs IpUjaiiB.

Knacudikauii MacTui o maxepeny OTpUMaHHSI CUPOBUHU:
1) pOCJIMHHOTO Ta TBAPUHHOTO TOXOKEHHS (KUTOBUIT XKHP);
2) MiHepaJIbH1 MacThIIa (TIPSMOTOHHI MacThiIa, OTpuMaHi 3 yctaHoBoK ABT);

3) curTeTHYHi (X OTPUMYIOTh UITXOM XIMIYHHX TIEPETBOPEHB).

Krnacudikarist MacTii1 mo cnoco0y OTpUMaHHS:
1) IUCTUIIATH;
2) 3JIMIIKOBI ( SIKI OTPUMYIOTBCS 3 TYIAPOHY);

3) kommayH iHi ( OTPUMYIOTBCS 3MIITyBaHHIM 1-0T0 1 2-0r0 BHIY).

Krnacudikarist mo cnoco0y OYUCTKHU:

1) HeOUHILIEHI;

2) KACJOTHO-TTY)KHOT OYMCTKH;

3) KHCIOTHO-KOHTAKTHOI OYHCTKH,;

4) ceneKTUBHOI 1 afACOPOLIHHOT OYMCTKH;

5) rigpoKpeKiHr.
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8.10 BupoOuunurBo 6iTymy

[Tinpo3nin BukiagaeHo 3a aBropamMu [1, 2]. BiTymMu OTpUMYIOTH IUISIXOM
nepepoOKH  3aJMIIKOBUX  HAQTONPOAYKTIB Yy  TphOX  IMpolecax,  sKi
BUKOPHHUCTOBYIOTHCSI a00 OKpeMO a00 CyMICHO OJIMH 3 OJHUM: BaKyMHa IE€peroHKa
Ma3yTiB 1 T'yAPOHIB, JAeachanbTU3allisl TYJIPOHIB MPOIMAHOM Ta OKHUCIICHHS T'yJpPOHIB
noBiTpsM. llpyu BakymHINl meperoHIl MNPOAYKIIE € AUCTWIATHI (pakuii, mpu
neacganpTu3allii — OTpUMaHHs AeacpanbTh3aTy, O1TyM B LUX MpoLEcax — MOOTYHUM
npoaykToM. [Ipu okuCIIeHHS TyIPOHIB OBITPSIM MPOIYKTOM € OITyM.

[cHytOTh mTEpiOJMYHI 1 YCTAaHOBKH O€3MepepBHOI Ali KOJOHHOIO THILY
MpU3HAYEHl JUIA OJEpXaHHS OKHUCJIeHHX HapToBUX OiTymiB. SK CHpOBHHA
BUKOPUCTOBYETHCSI TYJIPOHU, HAMBIYJIPOHU, acanbT jaeachanbTuzaiii HadhTOBUX
3QJIMIIKIB, 3aJIMIIKA TEPMIYHOTO KPEKIHTY 1 iXHBOI CyMmilll, a JUisl BaXKKUX HEPT —
mazytu (Banmmku Buiie 350 °C). ITlpoaykramu € nmopoxkHi (B’si3Kl Ta Pijaki),
OyZaiBeNnbHI, TOKpiBeIbHI (IPHUCOYYBaJIbHI Ta TMOKpPIBENbHI), BUCOKOIUIABKI
3MsTyyBadl J00aBKM (JUIs TYMOBOI MPOMMCIIOBOCTI), Ta CIeLialibHI OITyMU (IS
nako(hapOoBOi, EJIEKTPOTEXHIYHOT Ta ITUHHOT MPOMHUCIIOBOCTEH).

Buxia nopoxHix OKUCIeHUX OITyMIB Ha CUPOBUHY (TynpoH) O01u3bko 98 %

(mac.), 6yniBenbHUX 94-96 % (Mac.).

8.11 TexHiunuii Byriieub

[Timpo3min Bukmameno 3a aBtopamu [1, 2, 5]. TexHiuHuii Byrienp —
BUCOKOAMCTIEPCHUN aMop(HUl ByIJelb, SKUW BUPOOJSAIOTH Ha CHEIiaJbHUX
yCTaHOBKAaX, Ha3Ba «Ca)xa», BUKOPHCTOBYBaTH HEKOPEKTHO, OCKIIbKHM BOHA
OTPUMYETHCS TP YMOBAX, SIKI HEMOXJIMBO KOHTPOJIOBATH, 1, TOMY, ii BJIaCTUBOCTI
TaKOXX HEMOJKIIMBO MPOKOHTPOJOBATH. PO3MIp YaCTMHOK TEXHIYHOTO BYTJIEIIO Bij
13 no 120 HM, BUKOPHCTOBYIOTh MOTO MPU BHUPOOHULITBI TYM (IUIsI aBTOMOOLTBHUX
IIMH Ta TEXHIYHUX TyM), SK OapBHUK YOPHOTO KOJbOPY, MPU BHUPOOHUIITBI

MJIACTUYHUX Mac K MOAU(DIKATOP BIACTUBOCTEH MOJIIMEPIB.
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https://uk.wikipedia.org/wiki/%D0%90%D0%BC%D0%BE%D1%80%D1%84%D0%BD%D0%B8%D0%B9_%D0%B2%D1%83%D0%B3%D0%BB%D0%B5%D1%86%D1%8C
https://uk.wikipedia.org/wiki/%D0%A1%D0%B0%D0%B6%D0%B0
https://uk.wikipedia.org/wiki/%D0%93%D1%83%D0%BC%D0%B0

OTpuMyIOTh TEXHIYHUH BYyIJICIb JACKUIBKOMa CIIOCOOaMH,B OCHOBI SIKHX
BUKOPHUCTOBYETBCA IIpOJi3 a00 TEPMOOKHCHIOBANBHE PO3KIAJAHHS PIAKUX abo
ra3ornoAiOHUX BYTJIEBOIHIB. TOMY pO3pI3HAIOTh TEXHIYHUM BYTJICIb:

— MIYHUA — OTPUMYIOTh Y 3aKPUTHX LUIIHAPUYHHUX MPOTOYHUX PEAKTOPAX.
Pinka ByrneBogHeBa (pakiis popcyHKaMu MOJAETHCS y MOTIK MPUPOAHUX Tra3iB abo
JIM3EJIbHOTO MalliBa, OTPUMAHY CYMIII OXOJIOMKYIOTh, MOJAIOYM Yy ii MOTIK BOXY.
TexHiyHMI ByTJIElb BiIBOAUTHCA 3 BIANPAIlbOBAHUMHU Ta3aMu,

— JAMIOBHMA —TIpolleC TPOTIKae y TMPOTOYHUX peakTtopax. Pinka
BYTIJIEBOJIHEBA (pakKilisi BUIAPOBYEThCSA 3 amapaTa 3a PaxXyHOK HIJABEIEHHS 330BHI
€Heprii, yTBOPEHI Mapu MOAAIOThCA JI0 PEaKTopa, MICIs 4YOro NPOAYKTH B KIHII
peakTopa  OXOJO/KYIOThCA  BOJOI0. TexHIYHWNA  BYyIJIeb  BIJIBOJUTHCS 3
BIJIITPAIbOBAHUMU T'a3aMU;

— TEpPMIYHUH — MEPIOJUYHHI  MPOUEC,IPH SIKOMY JI0 OJHOIO 3 MHapu
PEaKTOPIB MOJAETHCS MPUPOAHUN Ta3 a00 alleTUWIICH SIKUU, MICIs 3rOpsIHHS, HarpiBae
byTepoBKy peakTopa. Y IHIIOMY PEaKTOpi, AKUW YK€ HArpiTUH TMOJMA€THCS YHCTHMA
NPUPOAHUIN Tra3, MPOTIKAE peakilis mipomidy. TexHIYHH ByrJjelb BIIBOAUTHCS 3
BIJIITPAI[bOBAHUMU Ta3aMU;

— KaHaJIbHUN — TEPIOJUYHUN TMPOIIEC,IPU SAKOMY JI0 PEaKTopa MOJa€ThCA
OPUPOIHUN Ta3, SKUM CHATIOETh y KaHAJIBHUX MalbHUKAX, MPOIYKTH 3TOPAaHHS
3BEpXY MOAAIOTh HA METaJeBUH KOJ00, M0 OXOJOKYETHCS BOAOIO, YaCTUHA Ta3y
TpaHQOPMYETHCA y TEXHIYHUN BYTJIEIb TEXBYIJCII0O Ta BCEPEAUHI KaMepH.
TexHIYHMI Byl BUJATSIETHCS BPYUHY;

— BQJUIIKK MIPONI3Yy — TEXHIYHUN BYIJIELb, SKUH OTPUMAHO MLUISIXOM
MOAPIOHEHHS 3IUIIKIB TPOJi3y TPUPOIHUX BYTJICBOIHIB (BYTLUIA, HAQTH).

Texniunuii Byrneub kinacudpikyots 3a 'OCT 7885 ta ASTM D1765. 3a
['OCT 7885 BcranoBieHo 10 Mapok TEXHIYHOTO BYIJICIIO, SIKMM TaKOX MPHUCBOEHI
mitepHi iHAekcu «II», «K», «T», B 3aJIe)KHOCTI B cmocoOy oTpumaHHS (TYHUMH,
KaHaJIbHUN, TepMIUHMUI), naiai HUGPOBUN I1HIAEKC XapaKTepu3ye CepeaHid po3mip
YAaCTUHOK TEXBYTJIEIIO B IIUIMX JECATKAX HAHOMETPIB, ABI OCTaHHIX MUPPH THACKCY

BUOMPAIOTHCS MPU 3aTBEPKEHH1 MAPKHU.
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https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D1%80%D0%BE%D0%BB%D1%96%D0%B7
https://uk.wikipedia.org/wiki/%D0%A5%D1%96%D0%BC%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D1%80%D0%B5%D0%B0%D0%BA%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D1%81%D1%83%D0%BD%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B3%D0%B0%D0%B7
https://uk.wikipedia.org/wiki/%D0%94%D0%B8%D0%B7%D0%B5%D0%BB%D1%8C%D0%BD%D0%B5_%D0%BF%D0%B0%D0%BB%D0%B8%D0%B2%D0%BE
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B3%D0%B0%D0%B7
https://uk.wikipedia.org/wiki/%D0%90%D1%86%D0%B5%D1%82%D0%B8%D0%BB%D0%B5%D0%BD
https://uk.wikipedia.org/wiki/%D0%A4%D1%83%D1%82%D0%B5%D1%80%D0%BE%D0%B2%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D0%B8%D0%B9_%D0%B3%D0%B0%D0%B7
https://uk.wikipedia.org/wiki/%D0%93%D0%9E%D0%A1%D0%A2
https://uk.wikipedia.org/wiki/ASTM
https://uk.wikipedia.org/wiki/%D0%93%D0%9E%D0%A1%D0%A2
https://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80
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JonaTok A. 3pa3oK THTYJBHOIO JIMCTA KYPCOBOi po00TH

HAHIOHA:}ILHHI?'I ”UFEXHI‘{HI/II7I YHIBEPCUTET YKPAITHUA
“KHIBCbKUMN NOJITEXHIYHUMA IHCTUTYT”
IMEHI ITOPSI CIKOPCHKOI'O

InkeHepHoO-XiMiyHMH (paKyJabTET

Kadenpa mamun Ta anaparis XiMmiyHux i HapronepepoOHNX BUPOOHMITB

KYPCOBA POBOTA
3 KPEAUTHOTO MOZYJIIO!

«IIpouecu nepeHeceHHst B 00JIa{HAHHI XIMiYHHUX i
HaTonepoOHuX BUpoOHUUTB-2. KypcoBa podora»

Ha Temy: KATAJIITUMHU PEAKTOP
Crynenrta(ku) V kypcey, rpynu JIH-71mn
IBanoB IBan IBaHOBHY
['AJIY3b 3HAHbD 13 «MexaHiuHa iHXEHEP1sS»
CIIELUAJIBHICTD 133 «I"any3eBe MalumHOOYIyBaHHS»
CIHIELUAJIIBALIA  THKuHIpUHT, KOMIT FOTEpPHE MOAEIIOBAHHS Ta TPOECKTYBAHHS
oOnaHaHHS XIMIYHKX 1 HadTONEePepOOHNX BUPOOHUIITB

KepiBHuK go1eHT, K.T.H., Cremadiok A.P.
HamionansHa oriHka

KinpkicTs Oanis: ominka: ECTS
Yieuun

KOMICIT:

(BueHe 3BaHHs1, HAYKOBHI CTYIiHb, MPi3BHUILE Ta iHiLliaIH)

(BUEHE 3BaHHSI, HAYKOBUH CTYIIiHb, PI3BHIIE Ta iHIIIaJH)

(BueHe 3BaHHs1, HAYKOBHI CTYIiHb, TPi3BHUILE Ta iHiLliaIH)

3acBiuyo, MO y I[bOMY KYPCOBOMY MPOEKTI
HeMae 3aro3M4eHb Mpallb IHIIUX aBTOPIB 0e3
BIAMOBIAHNAX ITOCUIAHb

CryneHnt I.I. IsanoB

Kuis 2018
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Honatok b. 3pa3ok TUTYJIBHOI0 JIMCTA MOSICHIOBAJIbHOI 3alIUCKU KYPCOBOI

podoru

HAHIOHA:}ILHHI?'I ”UFEXHI‘{HI/II7I YHIBEPCUTET YKPAITHUA
“KHIBCbKUMN NOJITEXHIYHUMA IHCTUTYT”
IMEHI I.CIKOPCBKOI'O

InkenepHoO-XiMiyHMH (paKyJIbTET

Kadenpa mamun Ta anaparis XiMmiyHux i HapronepepoOHNX BUPOOHMITB

HOACHIOBAJIBHA 3AIIMCKA

JI0 KypcOBO1 pOOOTH Ha TEMY:
KATAJITUYHUH PEAKTOP

['AJIY3b 3HAHbD 13 «MexaHiuHa iHXEHEP1s»

CIIELIAJIBHICTD 133 «I"any3eBe MalunHOOYIyBaHHS»

CIHIELUAJIIBALIA IHXUHIpUHT, KOMI FOTEPHE MOJEIIOBAHHS Ta MPOEKTYBAHHS
oOnaHaHHs XIMIYHMX 1 HaTOnepepoOHNX BUPOOHUIITB

3 KPECAUTHOTO MOJYJIIO:

«[Ipomecu mepeneceHHs B 001afHaHHI XIMIYHUX 1 HAQTOMEPOOHUX BUPOOHUIITB-2.

Kypcosa po6ora»

Buxonas ctynent rpynu JIH-71mu 1O. M. Maranu

(mimnmce, nara)

KepiBHuk po06oTH, K.T.H, JOII. A.P. CrenaHiok

(mignwuc, nara)

Kuis 2018
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Honarok B. 3pa3ok 3aBa1aHHA HA KYPCOBY po0OTYy

HAHIOHA.}.ILHI/II?'I TuEXHIqHI/II“J YHIBEPCUTET YKPAITHUA
“KUIBCbKUU NMOJITEXHIYHUMN IHCTUTYT
IMEHI ITOPSI CIKOPCBKOI'O”

IH)KEHEPHO-XIMIYHUM ®AKYJbTET

Kadenpa mammn Ta anapariB XiMivyHUX | HadTONEpepOoOHUX BUPOOHUITB

3ABJAAHHA
10 KypPCOBOI po0oTH

CTYJICHTOBI

1.Tema pobotu: Katanituunuii peakrop

2. TepmiH 31a4i ctyieHToM 3akiHueHoro podotu: 20 Tpasus 2018p.
Buxinni nani 10 po6oru: CripoekTyBaTH peakTop KaTaTIITUYHUHN JJI1 KaTATITUHYHOTO
pudopminry [pogykrusnicts 200 kr/rog;

— CHpOBUHA — BakyyMHU# auctiiat 623-773 K ¢panionyrodoi yctaHoBku AT;

— PEUUPKYJSLIAHUN KaTalITUYHUH Ta30iliib 56,0 Kr/rox;

~ BHUXIJ NPOAYKTIB 3 peakTopa raz 35,2 kr/roa; 6enzun 90,2 Kxr/rox; Jerkui
ra3oiib 31,4 Kr/roa; BayKKUH ra3ouns 25,6 xr/ron; kokc 17,4 Kr/ro.

- 00’emua mBuakicts 0,000416 c;

~ I'ycTHHA KHILIT4oro mapy 450 xr/m3;

~ Tuck TexHojoriuauit 0,08 Mlla; 3Bepxy 0,22 MIla; 3au3y 0,4 Mlla;

— TeMmrmeparypa B peakiliiiHii, cemapariiiHii 30Hax Ta necopbepi 768 K; B
po3noauibHOMY KoHycl 793 K; Ha BXOJ1 CHPOBMHM 1 KaTaiizaropa B pO3MOAUIbHHMA
npuctpoi 798 K;

— 00’eMHMI1 BUXi/J1 O€H3UHY Ha CBIKY CUpOBUHY 54 % ;

— BIJHOCHA T'yCTHHA CBiko0i cupoBuHU 910 Kr/M°;

3.IlepeJiik nuTaHb, sIKi MaKOTHL O0yTH po3podJieHi: 1) Beryn, 2) [lpusnauenns
Ta 00JacTh 3acTtocyBaHHs amapary, 3) Texniuna xapaktepuctuka, 4) Onuc i
OOTpYHTYBaHHSI BHOpPaHOi KOHCTPYKIlii, 5) Po3paxyHku, M0 MiATBEPIKYIOTh
npare3aTHICTh Ta HalIHHICTh KOHCTPYKIIii, 6 ) BucHOBKH.

4.TlepeJik rpagiunoro (LrocTpoBaHoro) marepiany: PeakTop kaTamiTHUHUNA
— Al, cneuidukkarisi 40 KpeCIEHHs peakTopa KaTalTHIHOTO — A4.

6.laTa Buaadi 3apnanns: 10 mrororo 2018 p.

3aBIaHHSA NPUITHAB 10 BUKOHAHHA cTyaeHT JIH-71mn 1O. M. Marauu
(miamumc, nara)

KepiBHuK KypcoBOi po00TH, K.T.H, IOLEHT Crenanwok A.P.
(miarmuc, mara)
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