HAPTA

lNepepobka Haghmu
Hagphmonpodykmu

OxopoHa doekinns

JlikyeaHHs1 Hagpmonpodykmamu




1. LUlo Take HachTa?
2. i cknag.

3. Metoam nepepobkm.

4. HadTay cBiTi i B YKpaiHi



Hadta — roproya KopucHa KonanuHa, CKnagHa CyMilll BYrneBOAHIB Pi3HUX
KnaciB 3 HeBEJTMKOK KiNbKICTIO OpraHiYHMX KNCHEBUX, CIPUYMCTUX | a30THUX
CMONYK, WO ABNAE COOOI0 rycTy MacNAHUCTY PianHY, Bif TeMHO-0yporo Ao

yopHoro konbopy. Hadta Mae xapakTepHuii 3anax, nerwa 3a Bogy, y BoAi

HEePO34YMHHA.




Hacbra i piaki HadpTtonpoAaykTy, WO 0AepKyTb
npu il nepepobui, crnyxaTb OCHOBHUMM PiAKUMM
nanueamu. PalioHanbHe BUKOPUCTaHHA Ha(pTy
ba3yeTbcea Ha Ti rMOOKiN XiMivHiN nepepobui 3

MaKCUManbHUM BUXOAOM FErkKux, CBITNNX

npoAykTiB (6eH3uH) i razonofibHoI ByrneBoAHEeBOI

CUPOBUHU ANA XiMi4YHOI NPOMMNCIOBOCTI.

Hadpta 3ansirae B nopuctux wapax ocagoBux
nopia Ha rnuowuHi Bia 100 go 6000 meTpiB, obcar
CKyNn4yeHb MOXe focarati mMinbapais
KybomeTpiB. [oknagam HachTh CynpoBOAXYHOTb
noOiXHI NanbHi rasu, AKi 3HaxoAATLCA Nif,
BENIMKUM TUCKOM. BuTar Hadptn npoBoasaTh

pi3HUMKU MeTOZaMU: (POHTAHHUM;

KOMMPECOPHUM;

rMUOVMHHO-HACOCHUM.



HadpTa, wo HagxoanTbL Ha NOBEPXHIO,
Yy CBOEMY CKNagi MiCTUTb:
noOixHi rasu - 50-100 m3/T,

Boay - 200-300 r/T;

MiHepanbHi coni: 10-15 Kr/T.

Tomy Ha HachTOBMUX NpoMUchax
poonATL NiAroToBKY HadpTH

[0 nepepoobKu.

BoHa nonsirac B HaCTynHomy:
BMAANEeHHA PO34YMHEHMX ra3i.;
BUAANEHHA MiHepanbHUX Coneu; .

3HeBOAHIOBaHHSA Ha)TOBOI eMynbCil.




Hadta siBnsie coboto cknaaHy cymill PisHOMAaHITHUX XIMIYHIX
CMONYyK: Yy NepLly Yepry - ByrneBoaHiB.

[lo cknagy HagTY BXOOATb:

1) piaki | po3ynHeHi TBepai NapadgiHOBI BYrNEeBOAHI (ankaHu);
2) HaghTEHOBI BYrNEBOAHI ( LMKNOankaHm);

3) apomaTuyHI BYrneBoaHi (apeHn).




Cknana:
CknapgHa cymill
ByrnesogHiB (150)-
ariKkaHiB,
LUKNOoarnkKaHiB,
apeHiB MniHIiNHOI i

po3ranya)XeHoi

Cnocobum

Di3nyHI

BNacTUBOCTI:
MacnaHucTa roproya
piguHa.

TemHuUm Konip.

Jlerwa 3a Bopy.
CneuundciyHmmn 3anax.
He po3uuHAeTbCA Y
BOAi.

He mae neBHOI
TemMnepaTtypu KUMNiHHSA.

nepepooku




MeToau nepepoOku HadpTy: o in SOLUTION

Po3pi3HATL

NEePBUHHI | B
BTOPUHHI .
MeToau

nepepobky

HaTHK.
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llepeuHHi (hi3u4Hi) Memoou
3acHOBaHi Ha pi3HUX
memMnepamypHuUx iHmepeanax WY A5
KUniHHs1 oKpeMux ¢ppakuit Hagpmu &', - B
ue npsMull eid2iH Hagpmu. ™
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BTOpuHHI (XiMiYHI) MeTOAMN 3aCHOBaHI Ha MOBHOMY
nepeTBOPEHHI HahTOBOI CUPOBUHM NiA AIEHD
nigBULLEHOI TeMNepaTypu | TUCKY, a TaKOX
3aCTOCYBaHHA KaTani3aTopiB; Le Pi3HI BUAWN KPEKIHry
| puchopMmiHry HadpTH.

Yci MeToau 3acHOBaHI Ha BUCOKOTEeMNepaTypPHUX
eHAoTepPMIYHMX npouecax i peakuisix, To6To ans
IXHbOro 34iIMCHEeHHSA HeobXiaHe nigBegeHHA Tenna
330BHi.




TepMiyHi npouecu nepepoodKu:

Y 3anexHocTI BIg
YMOB |
NPU3HaYeHHS
noaiNATLCH Ha:
= TEPMIYHUNA
KPEKIHT;
= NIPONK3;
= KOKCYBaHHS4.




Tak Sk, HadoTa cKnagaeTbCA 3
BEJIMKOro yucna iHaueigyanbHUX
BYrNeBOAHIB, NPU BUCOKUX
Temnepatypax 6yayTb npoTikaTu
pi3HOMaHITHI peakuii. Mopsaa 3
TepMiYHUM po3nagom oyayTb
30IMCHIOBATMCA peakLil CUHTe3Y,
i3omepu3adii, npuyomy barato 3

LIMX peakLin - 000pOoTHi.




OectpykTuBHa neperoHka HadpT (KpekiHr) (BTOPMHHI abo
XiMi4yHi MeToau nepepooKu):

[Ipouecu kpekiHay nodinsgrombCsl Ha:

*TepPMiyHi - npouecu po3LiensieHHa BYrneBoaHIB nig Qi€ BUCOKMX
Temneparyp i TUCKY;
*TepPMOKaTaNUTNYHI — MpoLiecu, AKi NPOTiKalTb Nig BNMBOM TeMnepaTypu

B NPUCYTHOCTI KaTanisaTopis.




[epeBaru TepmokaTaniTUMHNX
npouecis:

NPOTiKalThb 3 OINbLIOID WBUAKICTIO
npu GiNbL HU3LKUX TemnepaTypi i
TUCKY, 3a paXyHOK 3aCTOCYyBaHHS
KaTanisaTopis.;

30iNbLWYETLCA BUXIA KOWTOBHMX
NPOAYKTIB, NiABULLYETLCA IXHA
AKICTb 32 paxyHOK 3aCTOCYBaHHS
CeNneKTMBHUX KaTani3aTopi.;
MOXIMBICTb OfePXaHHA NPOAYKTIB
3apgaHoro cknapy.




Miponus

OcHoOBHe npu3HaYeHHs npoLecy niponisy
BYrneBOAHEBOI CUPOBUHM - OAEPKAHHA HUMKYNX
ankeHiB. Mpouec BeayTb npu 700-1000 °C nig,

TUCKOM, ONM3bKUM 80 aTMocdepHoro.

KokcyBaHHA HadhTOBUX
3aNIULLKIB

Mpouec rnnbokoro posknagaHHA HahTOBUX
thpakuin 6e3 gocTyny NOBiTPSA 3 METOI OAEPKaHHSA

Hed)TAHHOrO KOKCY i pigKoro nanvea (0eH3uH, S iicas Syrkiina

Biturmen in its mw s@ae

razonnb) npu temnepatypi 400-500°C.




[leperoHka HadpTH

[0 Bpatu [ly6iHiHX BnepLlie CTBOPUINM NPUCTPIN ANA NeperoHKn HapTu.
3 1823 p. Aly6iHiHu ctanu BuB0o3uTK ¢hpoTor (rac) baratbma Tucss4amum
nyaiB 3 Mo3saoka B cepeauHy Pocii. 3aBoa [1lyouHiHux 6yB Ayxe
NPOCTUN: KOTen B rpyoui, 3 KazaHa nge Tpyba yepes 604Ky 3 BOAoOH
B NOPOXHIO 604KYy. Bo4yka 3 BOAOK - XONOAUNbHUK, MOPOXHA -
npunMmMmad ans racy.

[0 B Amepwuui Bneplue gocnigu no neperoHui Hacptn 3gincime y 1833 p.
CinimaH. Ha cyyacHomy 3aBoAi 3aMiCTb Ka3aHa BNalITOBYETbCA

TpyobuacTa niy. 3amictb TPYOKU ANA KoHAeHcauil i noainy napu

CNOpPYyAXYHTbCA Benmye3sHi pektudikauinHi KonoHn A ans npung

NPOoAYKTIB NeperoHKu BUOYAOBYHOTLCSA LiNi MicTeyka pe3epBya




HadTty nigirpiBaoTb
no 300-325°C. lNpwum TakKin
TemMmnepartypi O6inbw neTki
peyYoBUHMU HajpTn
nepeTBOPHOOTLCA B Napy.
3a paHux ymoB HadTta
neperaHA€TbCH He
NoBHiCTIO. Ane sAKWo
TemMnepaTtypy MneperoHku
30inbWNTU, BYIrNeBoOAHiI
NOYNHAKOTb
po3KnagaTuUcs.




[1PU MNEPEIOHLII HA® TMYIB OPHOKOTbCA
PPAKUII:
la3o0ea ppakuis (t

00 40°C)

la3oniHoea ¢hpakuis 6eH3unie (t 40-180°C)
Nlizpoitosa cppakuia (t_150-250°C)

lacoea ¢hpakuis (t _180-300°C)

AusenbHe nanbhe (t _200-330°C)

%z:;ym,,,— 3auWOK nicnsi nepe2oHKU Haghmu, siKuli po30inaromb Ha HaCMynHi
Kyit:

cosisipoea onisl;

macmuna;

8a3eJliH;

napadiH;

2yOPOH - 3a1UWIOK nicnsi 8i020HKU Ma3yma




[1P5IMA ITEPETOHKA HA®TU




3ym-3a51ullioK nicnsi nepe2oHKU
mu, KUl pa3oinsiromb Ha hpakuii:
Consapoea onis

[a308a hpaxuist' =" 00 400°C
ek b e
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FyOpOoH: 3anuwoK \nichs 8id2oHKU
masymy.




3ACTOCYBAHHSA ®PAKLIA HA®TH:

la3o0ea ¢hpakuis — ximiyHa cuposuHa
la3oniHoea hpakuyis - 3 Hei ompuMyroms 2a30s1iH, a8moMobinbHuUll ma agiayiliHuli 6eH3uH.
JlizpoiHoea ¢hpakuisi - nanbHe Onsi mpakmopie, PO34YUHHUK; nepepobsissomb Ha 6E€H3UH .

[acoea ¢hpakyisi - nicns o4UUEeHHS1 8UKOPUCMOBYIOMb 8 IKOCMI NabHO20 0/151 Mpakmopie,
peakmueHuXx nimakie i pakem.

Ma3ym — komenbHe pidke nanbHe.
Consipose maco - MOMOPHe nasnbHe.
Macmuna — 0ns 3amaweHHs MexaHi3mie.
BaseniH - sukopucmosyroms y MeQUYUH.

MapacghiH - 3acmocosyroms 0511 00epKaHHS UL UX KapOOHOBUX KUCIOM, 0N NPOCOYEHHS
depesuHu y 8upobHUUMEI CipHUKig i onieyie, 0151 8U20MOBJIEHHSI C8IYOK, 2ymatiHy i m. 0.

'yOpoH — Henemka memMHa maca, hic/is 4acCmKo80o20 OKUCHEHHSI 1020 3acmoco8yomb 01151
odepxaHHs achanbmy.
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CBITOBUU BULOBYTOK HA®TH, 2009




* Ha mepumopii YkpaiHu noknadu Hagpmu € y lNepedkapnammi, y JHinpoecbKo-
HoHeybkili obnacmsx ma Ha wenbghi YopHo20 i A308CLK020 MOpI8.

e CmaHom Ha KiHeub XXcm. noyamkogi nomeHUilHi pecypcu Hagomu YKpaiHu
ouiHrosanucsi 8 1,33 mnpd m, a 2a308020 koHOeHcamy — 376,2 mniH YkpaiHa nuwe Ha
10-12% 3abe3neyeHa Haghmor 811acHO20 8UPObHUYMEa.







Hadronpoaykru = cyMilni ByIJieBOAHIBy 2 TAKOXK iHAUBIAYAJbHI XiMiuHI
CIIOJIYKHy AKI OePXKYIOTH 3 HAPTH | HAPTOBUX ra3iBa

Jlo HadTONPOAYKTIB BiaHOCATHCSA Pi3Hi BUaK najauBa (0eH3MH, TU3ETbHE
NAJIMBOy I'ac Ta iH)y MacCTHJIbHI MaTepiajiny PO3YHHHUKHy HAPTOXiMiYHA CHPOBHHA.




OCHOBHI MPOAYKTU HADTOINEPA

[ Hadptoximikatu (nnactmacm)
0 Acthanbt

[ AusenbHe nanuso
0 Ma3syT

[ BeH3uH ! 4
0 lac
[0 HadpToBi macna |
[0 MapadiH e 3 9 _—
0 Oborots $®. e



HachTonpoayKTu WMpoKko BUKOPUCTOBYHOTLCA AK NANIMBO B KOTENbHAX
Ana obirpiBy XUTNOBMX OyAUHKIB, NPOMUCIIOBUX MiANPUEMCTB,
rPOMaACbKUX YCTAaHOB Ta iHWMX NPUMILLEHb.




Cinbcbkorocnogapcbka TexHika B OCHOBHOMY MpaLtoe
Ha OM3enbHOMY NanuBi, ke O4epPXyHTh I3
Had TONPOAOYKTIB:




Jlyis1 3anpaBKH JIITAKIB BUKOPUCTOBY€E€ThHCH

aBialiiHuM OeH3MH — OLIBLIIOI IKOCTI, Hi’K aBTOMOOIJILHUA.
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ABialiiHUM O€H3UH 3anpaBka JiTaka



ABTomo0inb Audi Ha ABTOomO00inbL Honda
OU3enbHOMY Nanuei Ha OEH3WHI




BeHauH

) Chs Sy CUHTETUYHUIA A3OTHI
> b amoHiaK yAobpuea

LLITYYHE A03PIBAHHA PizHi HeHacnyeHi BYrneBoaHi ApomaTuuHi ByrneBogHi

nnoais S / : —ﬁ

CUHTETUYECKUI
KayMyK Po34ynHHUKI

Bubyxosi BubyxoBi

Po3uuHHUK NEUOBMHU PEYOBUHN







TpaHcnopTHi aBapii y CBiTOBOMY OKeaHi, aBapil Ha
MiXXHapOAHMX HadpToMaricTpansx, BUKUau
BiAXOAiB nepepobku HadhTn y atmocepy,
'PYHTOBI BOAU — BCE Lie NPU3BOAUTL A0
3abpyAHeHHA AOBKINNSA, 3MyLUYE YacTile
3BepTaTUCA A0 NUTAHHA AOLUINLHOCTI TaKOro
"nepcneKkTMBHOro" nporpecy, NiaoBULEHHA 0e3neKku
HacdhToBOI Ta HachTonepepoOHOI ranya3i







Bukug HadhTv 3 TaHKepa EkcoH Banbaes - aBapis TaHkepa komnaHii Exxon " EkcoH Banbaes "
Asapisi cranacs 23 6epesHs 1989 6ins 6eperis Ansicku.

B pesynbtati katactpodm 6nmn3bko 10800000 ranoHis HadpTu (Bnnsbko 260 Tuc. bapenis abo
40900000 nitpis) BUIMNOCA B MOpe, YTBOPMBLUM HAadhTOBY NNsIMY B 28 TUCAY KBaOpaTHUX
KinomeTpiB. BCboro TaHkep nepeBosus 54,1 MinbitoHa ranoHie HadTh. byno 3abpyaHeHo HaTO
BrM3bKo ABOX TUCAY KifloMeTpiB GeperoBol MiHii.

Lis aBapis BBaxanacs HanbinbLL pyrHIBHOK ANst eKoNoril katacTpodoto, ska konu-Hebyab
Binbysanacs Ha mope ax Ao asapii 6yposoi yctaHoBku DH B MekcukaHcbkin 3atoui 20 ksitHa 2010,

PaitoH aBapii 6yB BaXKOAOCTYMHWUM (TyaM MOXHa 40OpaTUCs Tiflbkn N0 MOPO abo Ha BEPTONbOTAX)
LLIO YHEMOXMUBINO LBMAKY peakLito cryx0 Ta psTyBanbHUKIB. Y LbOMY PanoHi

MeLLKaB NOCOCb, MOPChKa BMApa, ToNeHb i 6e3niy MOpCbkux nTaxis. MpoTarom nepLumx gHis nicns
aBapil HadpTy NoKpuna BENUYE3HWI panoH B NpoToui npuHua Binbrensma.

Uepes Tpu gHi nicns Toro, sk kopabenb 3aTOHYB, LITOPM PO3HIC CBIXY HAaTy B HANPSIMKY CKENACTUX
Beperis ocTpoBa Jlnuaps.
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Y rnnouHi MekcukaHCbLKOI 3aTOKM Ha MicLi aBapil 6ypoBoi nnaTopmMu BYEHI
BUABWUNMMW CKYyNYeHHA HadpTu. Po3mipn HanbinbWoro 3 HUX nepeBULLYOTL 16
KinomeTpiB, a ToBlWMHA — noHag 90 meTpiB..

Ha gymky gocnigHukis, piseHb BMICTY KUCHIO Y BOAi B Wapax 3 TaKMMW HadhToBUMM
YTBOPEHHSIMI MOXeE CTaTh NPUYMHOIO 3arubeni BeNnyYe3HoI KinbKOCTi XNBUX iCTOT,
fIKi XXMBYTb Y 3aToOLi.

YueHi 3aneBHWNK, WO CUTYaLif NOTiPWYETLCA TaKOX PO3KMAOM XiMiKaTiB -
AMCNEPCaHTIB, AKi NOBUHHI, 33 3ayMOM ¢haxiBLiB HachTOBOI KOMNaHil, NOAPIOHUTH
HadTOBI NNSAMM 1 PO3MMUTY IX Y MPOCTOPI 3aTOKM TAKUM YMHOM, LLO IX KOHLEHTpaLin
He OyAae HacTiNnbKKU Hebe3ne4yHoH.

Tum vacowm, 3i cniB daxiBuis, ynepuie XiMmikaT po3KMAATLCA Ha TaKOMY
Benn4e3HoMmy 00cA3i HadhTu, WO BUTIKAE, i TaKiv BENMKiN rMMOUHI — noHag 1
KinoMeTp, i Hacnigku MOXyTb OyTK “30BCiM iHWKXMMK, HiX NNaHyeTbCA".

Ak noBigomnaAnocs paHiwe, 20 KBiTHA cTanacsa aBapisi Ha OYpoBin
nnarchopmi“Deepwater Horizon", y pesynbTari Yoro Hadpta noyana posnuearucs B
MekcuKaHCbKin 3aToui bins 6eper|B wrary Jlyisiana. llicna BuOyxy 1 noxexi, Wwo
cTanacs nicns Hboro, nnatgopma 3aToHyna. XeptBamu aBapii ctanu 11 nogen.







1. JlikyBaHHA napadpiHom.
2. JlikyBaHHA cTeapuHOM.

3. JlikyBaHHA 030KEPMTOM.




JIIKYBAHHA HA®TOIO | HA®TOIPOLYKTAMU MPAKTUKYBAJIN JTIKAPI 3

LABHIX YACIB. HA®TA - LIE [TPOAYKT PO3IALY OPI'AHIYHUX PEYOBUH,

TO5TO BCbOIr0 10r0, Li0 KOJINCb POCII0 I XWUI10 HA 3EMIII. O

JIIKYBAJIbHUX HA®TOIIPOAYKTIB BIJHOCATBCA: [TAPA®IH, CTEAPUH,

O30KEPHUT.

/o

MapadiH -
BOCKOMOZi0OHa
PEYOBUHA,
OTpUMaHa i3
HagpTL.

CreapuH -
Hanisnpo3opa
Maca 6inoro abo
KOBTYBATOro
KOSIbOPY XUPHOI
KOHCUCTEHLU

O3okeput -
riPCbKWIA BICK,
NPUPOSHNN
HadhTOBUN BITYM,
PEY0BIHA XOBTOTO,
byporo abo
3eMeHyBaToro
KObOopy.




JIIKYBAHHA TAPA®IHOM

JlikyeanbHa Oisi napaghiHy 3acHO8aHa Ha MOMY, WO NPU HaHECEHHI Ha WKipy
po3snnaeneHull napaghiH weudko 3acmuaae i ymeoproe ninieky, sika 3axuwae
8id dii Hagpimux Ao 6inbw eUcokoi meMmnepamypu iHWux wapie napaginy.
Tennoea 0isi Ha xeopuli opeaH 6inbw mpueana i pisHoMipHa.

Mapachinosi npouedypu donoMazatomb npu 6a2amb0X 3aX80PHBAHHSIX,
makux ik apmpum, nepuocmum, Mio3um, eueux, NnepesioM, paHu, oniku,
mpodgiyHi sUpa3Ku, XpPOHi4Hi 3aX80PHO8aHHS 8HYMPIWHIX op2aHie (2acmpum,
gupa3koea xeopoba wiyHka i deaHadussmunasoi KUWKuU, XPOHiYHUU
2enamum), 3aXe0pr8aHHS i Hacnidku mpasm nepughepuyHoi Hepeoeoi
cucmemu (Hespum, paduKynim, Heaparsizisi), 3axeopro8aHHS WKipU.




[NAPA®IHOBA ANNIKALIA










NNAPA®IHOBA BAHHOYKA




[NAPA®IHOBA MACKA




NIKYBAHHA CTEAPUHOM

~=




NIKYBAHHA O30KEPUTOM




