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CepoBopopoa — <&
Ha cny)x6y yenose4yecTBy!

MoxeT n1 cepoBoAOPOA CTaTh U3 OTXOAA LIEHHBIM
CbIpbeM 1 BHECTM CBOIA BK1aJ, B BOAOPOAHYI 3HEP-
retuky? [la, ecnv Ucnonb3oBatb KaTanu3atopbl, Hap,
KOTOPbIMM MHOrO NeT paboTanu B IHCTUTYTE Katanusa
um. I.K. bopeckosa PAH u koTopble pasnaraior ce-
POBOAOPOA NPU KOMHATHOM Temnepatype. Moxer
noKa3arbCs, YTO TaK He MOXET ObiTb, OAHAKO pacyeTt
TEPMOAUHAMUKM 1 ONbITbl CBUAETENLCTBYIOT: MOXET.
Bonycom k Bogopoay nonyyawTca HeoOblyHasd ra3o-
00pa3Hasi cepa 1 apyrue yauBMTENbHbIE COBANHEHNS.

becnone3ublii H,S

CepoBOA0pOA, XMMUYECKUI aHaNor BOAbI H,0, nasecren
Gnaropaps cBoemy He3abblBa@MOMY OTBPATUTENIbHOMY
3anaxy. OTBpaTUTENEH OH HE CNy4alHO: 3TOT ra3 BXOAWUT
B 4YUCIIO CUJIbHBIX AA0BUTBIX BELLECTB, O YeM NPUPOAA HAC
nnpeaynpexaaet. B npupoae cepoBoaopoa nonyyaercs
NpuY rHMeHnn opraHukK, a B obbiBatowen n nepepabarbi-
BaloLWen NPOMBbILLIEHHOCTN — Kak NOOOYHbI NPOAYKT B
KONn4ecTBe [eCATKOB MUINIMOHOB TOHH B roA. MNpu aToM
obuiee conepxaHvie H,S B Hepax v Bogoemax 3emnm nc-
HYUCNAIOT B AECATKAX MUNINAPAO0B TOHH, B OAHOM TONIbKO
YepHomMm Mope ero 3anac 4,6 MAp/, TOHH.

B otnuumne ot Boawl, H,S npusHan 6ecnonesHbim
BELEeCTBOM, NPakTUYeCKOro NPUMEHEHNs B XU3HU Ye-
noseka He umeet n, 6onee Toro, ero HyXxHo yaanaTb u3
CTOYHbIX BOA, M OTXOAALLMX ra30B NPEANPUATUIA A0 YPOBHS
caHuTapHbiXx HOPM. BaxHenwasn 3agada — o4ncTka ot ce-
poBOAOPOAA NPUPOAHONO ra3a n ra3oBoro KoHaeHcara,
B KOTOPOM 3Ta BpeaHasa npumMmechb MoxeT gocturats 40%.

Ansa ytvnnzaumm H,S Bo Bcem mupe ¢ XIX Beka ncnons-
3ytoT metof Knayca (6onee Tbicsym yCTaHOBOK B pa3HbIX
CTpaHax); ero KOHe4YHble NPOoAYKTbl — BOAA W TBEepaas
cepa. B atom npouecce cepoBOA0POA CKUraioT, MosyyaioT
S0, a3atem ¢ ero NoMoLLbIO OKUCAISIOT CEPOBOAOPOA A0
TBEPAOW Cepbl N BOAbl. Taknm 06pas3om, BOAOpOa, Kak
COCTaBHOW an1eMeHT H,S, B kayecTse NonesHoro pecypca
HeobpaTtuMo TepsaeTcs. YTo ke kacaeTcs TBePAO0i Cepsbl, TO
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ee Npou3BOACTBO M30bITOYHO: B MUPE 0ObEM HEMCNOL30-
BaHHOW Ccepbl AaBHO NpeBbicun 15 MnH ToHH. [la v cam npo-
uecc Knayca tpebyet MHOro aHepruu. Monyyaercs, 410
yTUAn3aums cepoBoaopoaa BEAET K CrIOLWHbIM yObITKam.

OpaHako TepsATb LEHHbIA NCTOYHUK BOAOPOAA XKasko.
Moatomy nccneposarteny NOTPaATUAN OFPOMHBIE YCUIUS,
4TOGbI pas3noxunts H,S Ha BOAOPOA 1 cepy. YBbl, TLETHO.
Moka 4To NpsiMoe TepMUYECKOE pasnoxeHne cepoBoao-
poaa TpebyeT Harpesa A0 BbICOKUX TEMMepaTyp, 0AHaAKO
naxe npyn 1000°C BbIxoA BOAOPOAA COCTABAAET NMLWb
20%. D10 He cny4anHo: MOnekyna cepoBoAOpPOaAa O4eHb
NPoYHas u, 4Tobbl ee PaspyLLnTL, HYXXHO NPUIOXUTL MHOTO
3Hepruun. B obuiem, noka 4To 3KOHOMUYECKN BbIFOAHO
CepoBoOAOPO/ CXMraTh.

Mpuoputer Xxusoro

B 10 xe Bpewms, B KoHue XIX Beka, C.H. BuHorpaackui
OTKPbU1 YHUKANbHbIA XUMUYECKUIA NPOLECC XEMOCUHTE3a
OpraHn4yeckoro BewecTsa 3 cepoBoaopoaa v yrnekunc-
NOro rasa, KoTopblil, B OTANYUE OT U3BECTHOMO B TO BPEMS
doTocuHTesa, He TpebyeT SHEPrnn CONHEYHOro CBETA, a
NCMNONb3YET AHEPTUIO OKUCANTENBHO-BOCCTAHOBUTENbHbIX
peakumin. Hanpumep, cepobaktepun BOCNOb30BaInCh
TEeM, 4YTO CEPOBOAOPOA — CUSbHbIA BOCCTAHOBUTENb U C
€ro NOMOLLbIO BOCCTaHABANBAIOT PA3/INYHYIO HEOPraHuKy,
no6bIBas U3 3TOr0 NpouUecca HyXHylo UM aHepruo. Cam
Xe CcepoBoaopo okMcnaeTcs 40 cepbl U 3aTemM — A0
CEPHOW KNCNOTHI.

Ceiiyac M3BECTEH LUMPOKWUIA CNEKTP PasfnNYHbIX TU-
noB cepobakTepunii ¢ pa3HooBpasHbLIMU CBOMCTBAMU U
CTONb Xe pa3dHoobpadHbiMu cpeaamu obutaHus. OHn
BCTPEYaloTCH B MOPCKUX N NPECHOBOAHBIX OTNIOXEHUSAX,
noysax, B CUCTEMAaxX O4YMCTKMN CTOYHbIX BOA,; PACTyT B BOAE C
KWCNOTHBLIM UNK LLLENOYHBIM 3Ha4YeHneM pH, npu tTemnepa-
Type oT +4 no +95°C, kak B a3p0bOHbIX, TaK 1 B NOSIHOCTLIO
aHaspOOHbIX YCNOBUAX.

B camom obuwem Buae xusoe cyuiectso pabortaer
NPOTWUB QHTPOMUU: 3@ CHET BHELLHEr0 UCTOYHUKA SHEPT K
OHO CUHTE3MpYeT BellecTsa, ob6nagaiolime NoBbILEHHON
3HEepruein No CPaBHEHWIO C UCXOAHLIMU KOMMOHEHTaMU.
Kak npaBuno, ans aToro Xm3Hb UCNONbL3yeT Tako NCTOY-




HUK BHEPIUK, Kak n3nyyeHme conHe4yHoro ceeta. OgHako
XUBOW OpraHM3M MOXeT MCNOoNb30BaTb U XUMUYECKYIO
aHepruio. BoT Ha aTOT NyTb 1 cneayeT BCTaTb B nouckax
npouecca, cnocob6HOro pasnaratb CEPOBOAOPOA Ha
KOMMNOHEHTbI: UCNONb30BATb AN PA3N0XEHUA €ro xe
CcOOCTBEHHYIO 3HEPIrnI0. IMEHHO 3TOT NOAX0A 1 0Kasancs
NPOAYKTUBHBLIM AN1A NONyYeHNs BOAOPOAA U3 CEPOBOAO-
poaa npu HU3KOW TemnepaTtype.

Pa3 6aktepus moxeT 6e3 CunbHOro Harpesa oTae-
NINTb BOAOPOL OT CEPbI, 3HAYMT, 3TO CMOXET caenartb 1
yenosek. MOHATHO, YTO NPOLLECC NAET NOA AENCTBUEM
BuokaTanm3aTopoB — GEPMEHTOB U €CNU UX BbIAENNT,
T0 ynactca obontucek 6e3 bakrepun. OaHako, Kak oka-
3anochb, pabotatb ¢ cepobakTepusimn B nabopaTopHbIxX
YCNOBUSIX KpalHe TPyAHO, OHW BbICTPO NornbaioT, a ux
BHYTPUK/IETOYHASA MaLUMHA CTOMb CIIOXHA ANS U3YHeHus,
4TO PACKPLITL NPUPOAY KaTanUTUYECKN akTUBHbIX LLEHTPOB
depmeHTa 1, kKak CneiCTBne, MexaHm3mMm xeMoCuHTe3a 4o
CUX NOp He yaaeTcs.

TemM HEe MeHee CO34aHHbI 3BOMUMEN NPOLECC
XeMOCUHTE3a AaeT BCe OCHOBaHWA npeanonaratb: eCTb
Katanuaatopsbl, CnocobHble ahdekTMBHO pasnarats H,S
Ha COCTaBNAWNE BNEMEHTLI B HOPMasbHbIX YCNOBUSX,
TO €CTb NPWU KOMHATHOW Temnepatype u atMoOCpepHOM
nasnexnmun. Bonpoc, kak ux B3aTb? Mbl Hawwnm OTBeT.

Katanu3 HeXxusoro

[lo Hel@aBHeEro BpeMeHu TBepabiM katannu3aropam 0TBo-
AnNack «naccuBHas» posib, TO €CTb OHW YCKOPANN TONbKO
Te XMMUYECKMe NpoLeccsl, KOTopble MOrnn ObiTb pea-
NN30BaHbl N B OTCYTCTBUE KaTann3atopos, HO Npu 3TOM
Tpebosanu Gonee BLICOKOW aHEpPrun. STO HaLWIO CBOE
oTpaxeHne B CUMBOIMYECKOM OMUCaHnn ponv katannaa-
TOPOB B rMNOTETUYECKON XMMNYECKOW peakuun (puc. 1).
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IaccugHas poab KAMaIu3amopa 6 2unomemu4eckoll Xumu-
yeckoll peakyuu. Padom nokasax 102omun MHcmumyma xka-
manusa um. I.K. Bopeckosa, Komopelii cryxum zpagduueckum
omob6paxceHuem napaduzmel 6cex uccnedoéaHull, 8sIN0aHsE-
MbIX 8 UHCIMIUMYMe HaYUHas co OHs €20 0CHOBAHUS

+200]

+10.0

OpHako B Havyane XXI| Beka 8 ¢ coTpyaHmkamm obHa-
PYXW, YTO HA TBEPAON NOBEPXHOCTU KatanuaaTopa yxe
npyv KOMHATHOM TemnepaType NpoTekaeT COBEPLEHHO
HeoObIYHbI NPOLECC pas3noxXeHus cepoBoaopoaa ¢
nony4yeHMemM BoAOpPOAA U 3/IEMEHTHON Cepbl, KOTOPLIN
cyYMTaeTCcs HeBO3MOXHbBIM B ra3oBou ¢ase.

lMockonbky pacnaz ceposofopoaa Naet Npu HU3KON
Temneparype 6e3 NnoaBoAa TENNOBO IHEPTUM N3BHE, TO
BO3HMKAET Pe30HHbI BONPOC: 0TKyaa 6epetcs aHeprus
Ans ocyuwectenenns peakunmn? CneumnanbHbiMU aKcne-
pUMEHTaMn Mbl Aokasanu, 4To poTokaTannad UCKIYEH:
peakums NnpoTekaeT ¢ Ton xe aPHEKTUBHOCTHLIO U B TEM-
HoTe. [Tony4yaeTcs, ata aHeprus CocpefoToyeHa B caMmmx
XMMUNYECKUX CBA3AX Monekynbl H,S. Mouck nctoyHunka
3HEeprumn o4eHb BaxeH, seap y ntoboro cneunanncra Bca-
KW HaMeK Ha HapyleHne 3akoHa CoOXpaHeHWs aHeprum
BbI3blBAET OTTOPXEHUE, TYT Xe peyb uaeT O TOM, 4TO
BNONHe ctabunbHas xuMmunyeckas monekyna cama cobown
pacnagaeTcsi Ha COCTaBNSOWME, YEro He MOXeT ObiTb,
NOTOMY 4TO HE MOXET ObITb HUKOrAa.

B cBS3K C 3TUM Mbl BbINOAHUAN TEPMOAMHAMUYECKNE
pacyeTbl pas3noxXeHns cepoBoaopoaa Ha CynbOUAHbIX
KkaTanuaartopax (puc. 2).
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DHepzemuueckull NpoGUIL peakyuu pasnoieHus ceposoiopo-
da npu KOMHamMHol memnepamype Ha cy1buoHoM Kamanu-
3amope. Hepzaus, HAKONJAEHHAs NPU QUCCOYUAYUU MOTIEKY bl
ceposodopoda, mpamumcs Ha Nocaedyiujue IHep2o3a-
mpamHsle peakyuu, 21a8Helwas u3 Komopsix — opmupo-
saHue ces3ell Mexcdy amomamu cepol. Imu amomsl NONAPHO
cOuMCaomes u, C0omeemcmeeHHo, yoansiomcs 0m c80ux
amomog 8odopoda. Te e, 0c80600UBLULCL OM BAUSHUS CEPbL,
NOJyuam 803MONCHOCMb CHOPMUPOBAMb CBOI0 MONEKYTY,
cHauana adcopbuposanHylo Ha Kamaausamope, a 3amem oHa
decopbupyemcs u nepexodum 8 2a3oeyio asy

Toukowm oTcHeTa SHEPrnn Cnyxart KUHeTU4eckas aHep-
rms cepoBOAOPOAA B ra30Boi ase n ero noTeHumanbHas
3HEPrus, XpaHaLLaaCcsa B XMMUYECKMX CBA3SX Monekynbl. Ha
puC. 2 BUAHO, YTO NEPBbIE TPY CTaANN Pa3N0XeHWa CEPOBO-
nopoja He TpebyloT N0ABOAA AHEPrUM N3BHE 1 NPOTEKaloT
CamMonpoOu3BOJIbHO C YMEHbLUEeHUEeM CBOOOAHOM aHEeprum
'mb6ca. EqMHCTBEHHAsA aHepro3arparHas cragusa — aTo
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HUK BHEPruKn, Kak n3nyyeHue conHevHoro ceeta. OgHako
XUBOW OPraHn3Mm MOXeT UCMONb30BaTb U XUMUYECKYIO
aHepruio. BoT Ha 3TOT NyTb 1 cneayeT BCTaTb B NOMcKax
npouecca, cnocobHOro pasnaratb CEpoOBOAOPOL Ha
KOMMOHEHTbI: MCNOMb30BAaTb ANA Pa3NoXeHUs ero xe
coOCTBEHHYIO 3HEPrnio. IMEHHO aTOT NOAXOA 1 OKa3ancs
NPOAYKTUBHBLIM A9 NONYYEHNS BOAOPOAA N3 CEPOBOAO-
poaa npv HU3KON TemnepaType.

Pa3 H6aktepuss MoxeT 6e3 CunbHOro Harpeea oTae-
NUTb BOAOPOA OT CEpPbl, 3HAYUT, 3TO CMOXET caenartb 1
yenosek. MOHATHO, 4TO Npouecc naeT Noa AeNCTBUEM
BrokaTann3atopoB — GEPMEHTOB U ECNIN UX BbIAENNUTD,
10 yaactca obontuck 6e3 bakrepun. OgHako, kak oka-
3anocb, pabortate ¢ cepobaktepuammn B nabopaTopHbIx
YCNOBMSIX KpaHe TPYAHO, OHWM BbICTPO nornbaroT, a ux
BHYTPUK/IETOYHAA MaLUMHA CTOJb CNOXHA ANS U3YHeHus,
4TO PACKPbITL MPUPOAY KaTaNUTUHECKN aKTUBHbIX LLIEHTPOB
dbepmeHTa u, Kak CneacTBne, MexaHn3m XxeMoCuHTesa Ao
CUX NOP HE yaaeTcs.

TemM He MeHee CO3[aHHbIn 3BOAIIOUMEN NPoLEece
XeMOCUHTe3a AaeT BCe OCHOBaHWA npeanonaratb: ecTb
katanuaaTtopsl, cnocobHble apdekTnBHO pasnarate H,S
Ha COCTaBNSAIOWMNE INEMEHTHI B HOPMasbHbIX YCNOBUAX,
TO €CTb NPW KOMHATHOW TemnepaTtype n atMochepHoM
nasneHun. Bonpoc, kak ux B3aTb? Mbl Hawnm oTBeT.

Karanu3 Hexusoro

Jlo HepaBHEro BpeMeHu TBepabiM katanuaaropam OTBO-
Jmnach «naccuBHasi» posib, TO €CTb OHWU YCKOPSANN TONIbKO
Te XMMUYECKMEe NPOLLeCChl, KOTOpble MOornu BbiTb pea-
NU30BaHbl U B OTCYTCTBME KaTann3atopos, HO Npu aTOM
TpeboBanu 6onee BLICOKOW aHepruu. 31O HAWNO CBOE
oTpaxeHue B CUMBOJIMYECKOM ONUCaHUN PON KaTannaa-
TOPOB B MMMNOTETUHECKOWN XMMUYECKOM peakumm (puc. 1).
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TaccusHas poab KAMaiu3amopa é 2unomemu4eckol Xumu-
yeckoti peakyuu. Paoom nokasan nozomun Hncmumyma xa-
manusa um. I.K. Bopeckoea, Komopalii cyxcum zpaguueckum
omoGpaxceHuem napaduzmol 8cex Uccnedo8aHull, 6bIn0aHsE-
MbIX 8 UHCIMUMYMe HAYUHAs €O OHS €20 OCHOBAHUS!

+10.0

OpHako B Hayane XXI| Beka s ¢ coTpyaHukamu obHa-
PYXWn, 4TO Ha TBEPAOW NOBEPXHOCTU KaTanuaatopa yxe
npv KOMHATHOW Temneparype npotekaeT COBEpPLIEHHO
HeoOblYHbI NpoLEeCcC pa3noxeHus ceposogopoaa C
nosly4yeHnemM BoA0pPOAa U INEMEHTHOW CEepbl, KOTOPbIV
cuynTaeTcst HeBO3MOXHbLIM B ra3oBov dase.

Mockonbky pacnaz cepoBoaopoAa NAET NPy HU3KON
Temneparype 6e3 noaBoaa TenN0BOW aHePrum N3sHe, T0
BO3HMKAET Pe30HHbIN BONPOC: 0Tkyaa Bepetcsi aHeprus
ans ocywectsneHus peakuun? CneunanbHbiMW 3KCne-
pPUMEHTaMUN Mbl AoKa3anu, 410 GOTOKaTann3 UCKIIOYEH:
peakumsa npoTekaeT ¢ Toi xe 9GPEeKTUBHOCTLIO 1 B TEM-
HoTe. MNonyyaeTcs, aTa aHeprua cCocpefoToyeHa B caMmx
XMMUYECKUX CBA3AX Monekynbl H,S. Monck nctoyxuka
3HEpPruu o4eHb BaxeH, Beap y Nioboro cneunanucra Bes-
KWIN HAMEK Ha HapyleHne 3akoHa COXPaHEeHUs aHeprumn
Bbl3bIBAET OTTOPXEHWE, TYT X€e peyb uaeTt 0 TOM, 4TO
BNONHe cTabunbHas xmuMuyeckas monekyna cama cobon
pacnanaeTcs Ha COCTaBASOWINE, HErO HE MOXET OblTb,
NOTOMY 4TO HE MOXET ObITb HUKOrAa.

B CBA3W C 3TUM Mbl BLINOAHWAN TEPMOAVHAMUYECKNE
pacyeTbl pa3noxeHus cepoBoaopoaa Ha CynbPuaHbIx
karanuaaTtopax (puc. 2).
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DHepzemuuecKkuil npoguib peakyuu pasnoxeHus ceposodopo-
da npu KOMHamHol memnepamype Ha cy1buoHoM Kamanu-
3amope. DHepaus, HAKONAEHHAs NPU QUCCOYUAYUL MOJIEKY bl
cepogodopoda, mpamumcs Ha NOCAeYUUe IHeP203a-
mpamHsle peakyuu, 21agHeluas u3 Komopsix — Gopmupo-
8aHue cesa3ell Mexcdy amomamu cepsl. Smu amomst NONAPHO
coauxcaromes u, COomeemcmeeHHo, yoansomecst Om c80ux
amomog 80dopoda. Te e, 0c80600UBWLUCL OM BAUSHUS CePbl,
NOAYU@Om 803MONCHOCMb CHOPMUPOBAMb CBOI0 MONEKYTY,
cHauana adcopbuposaHHylo Ha KaMaiu3amope, a 3amem oHa
decopbupyemcs u nepexodum 6 2a3oeyw ¢asy

TOYKOW OTCHETA BHEPrUU CNyXaT KNHEeTUYecKas aHep-
rms cepoBoaopoaa B ra3oBown dase v ero noteHumanbHasa
IHEPIUs, XPAHALLASCS B XMMUYECKMX CBA3AX MOSIEKybl. Ha
puC. 2 BUAHO, YTO NEPBbIE TPY CTaAnN PasnoxeHns CepoBo-
nopoaa He TpebyioT NoABoAa SHEPT U U3BHE N NPOTEKAIoT
CamMonpoun3BOSIbHO C YMEHbLUEHNEM CBOOOAHOM aHeprum
M'mb66ca. EaMHcTBEHHAN aHeprodarparHas cragus — 910
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HEM HakanIMBaeTCs 3Heprus 4Nna ux pasnoxeHus. Npo-
LLecC SBHO HOCUT HeobpaTuMbI xapakTep: nocne Toro
kak 06pasoBaBLlIMECcs MONEKy/bl BOAOPOAA NOKWUHYT No-
BEPXHOCTb, MONEKyna CepoBoaopoaa He UMEeeT LIaHCOB
BOCCTAHOBUTLCS.

B pamkax aTow KOHUeNnuun yaaeTcs NoHATb HeoObl4-
HYIO TEMMepaTypHYyI0 3aBUCUMOCTb peakuun. Mockonbky
KNIOYEeBOWN CTaguen npouecca okasbiBaeTcs peakuus
Mexay AByms aacopbupoBaHHbIMWU aTOMamMun cepbl,
CKOPOCTb NpoLecca onpeaensierca CTeneHbIo NOKPLITUA
NoBEPXHOCTM aacopObMPOBaHHBIMWN MONEKYIaMU: YEM KX
6onblue, Tem Bonble WaHCOB y aToMa Cepbl BCTPETUTb
napTHepa. Yem Bbilue TeMneparypa, Tem xyxe ancopoums.
Kpome Toro, 13 3Toro NpUHLMNA BbITEKAeT OYEHb BaXHbIN
BbIBOA: AN ocTrxeHns 100%-Ho KoHBEPCUW NOAAHHOIO
H,S HeobxoaAnMo NPoCTo 3arpyauTs Tpedyemoe Konuye-
CTBO KaTanuaartopa.

OcHoBHas 3aaaya Hawewn paboTbl — 3aMEHUTbL AaBHO
yCTapeBLlWWin, JOPOroCTOALLMIA B 3KCNAyaTauun, metanio-
eMKUin 1 3Heproemknin npouecc Knayca uHHOBauUnOHHOM
HU3KOTEMNEpaTypHOI TexHonoruen nepepaboTkn TOk-
cunyHoro H,S ¢ nonyyeHvem uenesoro npoaykra — BoAO-
poja. ATOT METO/ HEe UMEET KNuMaTnieckux, reorpapu-
YECKMX MW APYTrMX NPUPOAHBLIX OrpaHnyeHnii. TexHonoruns
npumeHnma B nio6oi Touke Mupa, rae NPonMcxoanT Npo-
MbiluneHHas nepepaboTka Cbipba C nasnedenmem H,S.
B peaynbtate yaactcs nokpeite 5% muposon notpeb-
HOCTW B BOAOPOAE W, Kak BUAHO, CAenaTtb 3T0 HE TakK yX
N CNOXHO.

Ecnu npouecc Knayca 6yaet 3aMeHeH Ha HU3KoTeM-
nepaTtypHoe pasnoxeHue cepoBoaopoaa, To OCHOBHbIM
pbiHKOM cObITA CEPbLI OCTAHETCH €€ KaTanuTnyeckas nepe-
paboTka B cepHyio kncnoty. OaHako a1o OyaeT BeirogHee
MUCnonbL30BaHua TBEPAOI cepbl: ra3oobpasHon cepe
He TpebyeTtcs aononHuTenbHas aktmeauwa! bnarogaps
3aTOMy ra3zoobpasHylo cepy MOXHO UCNONbL30BaTb ANA
CUHTE3a HOBbIX XUMNYECKNX COEANHEHWNI CePbl, aHaNoros
Bronornyecknx 0O6BLEKTOB, IEKAPCTBEHHbIX Npenapartos,
KOMMO3UUMOHHLIX MaTepPUanos pasfinyHoro GyHKUMO-
HaNbHOro Ha3Ha4yeHus, B TOM yncne Li-S-akkymynatopos,
B CE/IbCKOM XO3S1MCTBE, B PE3VHOBOIN NPOMBILLIEHHOCTH,
NS NPOM3BOACTBA KpacuTenen, B NPOMBbILIEHHOM U
[IOPOXHOM CTPOWUTENLCTBE U APYrnx 06nacTax UCnosb-
30BaHuns cepsbl. MNosHbIE Xe PbIHOYHBIE BO3MOXHOCTU UC-
nonb3oBaHns ra3oobpa3Hon cepbl Aaneko HEe U3BECTHbI
13-3a OTCYTCTBUS HAYYHbBIX NCCNEA0BAHWNNA.

Mapap HeoXuaaHHOCTEN

OnNTUMU3M BCENSET M TO 06CTOATENLCTBO, HTO YXE yaa-
NoCb 0BHAPYXWTh YAMBUTE/NbHLIE CBOCTBA aTOMapHOro
Bogopoaa, obpasyloweroca npu anccounaumn H,S
Ha kaTanuaaTtope: OH CNnocobeH pearnposatb C O4EHb
VHEePTHLIMWN MONEKyaMu NPW KOMHATHOW Temnepartype v
AaeneHnn. Hanpyumep, Npy NPoAyBaH1M peakTopa CMechio
cepoBoaopoAaa ¢ a3oTom 06pasyloTcs ammuak 1 apyrvue
asoTcopepxatume monekynsl — N,H, n NH,.

ABCONOTHO HEBEPOSATHBIM PE3yNbLTATOM CTana akTusa-
uns aproHa ¢ obpasosaHviemM aprosnaa sogopoaa, H Ar.
OTta Mmonekyna okasanacb cTabunbHOM NPU HOPManbHbIX
YyCNOBUSIX, N €8 MOXHO UCNONb30BaTb AN HAKONNEHUS,
XpaHeHus U TPaHCNOPTMPOBKK Boaopoaa. bonee Toro, npu
CXWUraHuy aprolmaa BOAOPOAAa B TOMAMBHbLIX 3NEMEHTax
NV B NPUCYTCTBUN KUCNOPOAA BbIAENAIOTCA BOAA W aproH,
KOTOpble BO3BpaLlalnTcs B atMochepy 6e3 yuiepba ans
oKpyxatouien cpeabl. ECTb ocHOBaHus npeanonarats, 4To
XMMUYECKre aHanorn aprosnaa, Heososogopod H,Ne v
renmosoaopos H,He, MOryT GbiTb NoTy4YeHbl aHANOrMMYHBIM
cnocobom. be3 COMHeHus, ecnv Takne CoeAMHEHNs Aen-
CTBUTENbHO CYLLECTBYIOT B HOPMasbHbIX YCNOBUSIX, TO 9TO
Hay4yHOE OTKPbLITUE NPUAACT OFPOMHbIN UMMNYNLC PA3BUTUIO
XMMun 6n1aropoHbIX ra3os.

Taknm 06pa3om, copokaneTHas paboTta no ngy4eHunio
pasnoxeHns CepoBOAOPOAA NPU KOMHATHON TeMNeparype
nana karanuaatopsl, cnocobHbie o6ecneynTb 3TOT NPo-
Lecc n npueena k obHapyxeHuto uenoro byketa uHTepec-
HEeNWnX NPOAYKTOB, KOTOPbLIE NONYYalTCA B peaynbrare
WM OAHOBPEMEHHO C OCHOBHOW peakunili. HeCOMHEHHO,
nocTapaBWnNCb, XMMUKN HAWAYT MHTEPECHEeNWne npu-
MEHEHUS N 3TUM BELLeCcTBaM, N HaAeHHbIM Npoueccam
HM3KOTEeMNepaTypHoro pasnoxeHus H,S.

Ceposopgopoa — BELWECTBO XU3HN?

O6uwenpuHaTtas napaaurma pasnoxexnus H,S Ha co-
CTaBfAOUWME 3NEMEHTHI C UCNONb30BAHNEM BHELIHUX
MNCTOYHUKOB 3HEPIrnK A0 CUX NOP HE NO3BOMNA CO3aaTb
npUemMnemMyto TEXHONOMNI0 NONyYeHUs BOAOPOAA U CepbI
C TOYKM 3PEHUS HAXOXAEHUS ONTUMANbHOrO COYETaHus
yetblpex «9» — 3KON0rMm, 9KOHOMUKKN, aHEpPrun n ad-
GEeKTUBHOCTU. :

A Mexay TEM TOKCUYHbIN 1 «BecnonesHblii» CepoBoao-
poA, He HaleALW WA NPAKTUYECKOro MPUMEHEHUS B XN3HU
4yenoeeka, 0Kka3blBaeTCs TeM CaMbiM BELLLECTBOM, KOTOPOE
JIEXUT B OCHOBE MNpoLecca XeMOCUHTEe3a OpraHn4yeckoro
seuwectsa n3 CO,, 3anoxmslwero 0CHoBy Guonorunye-
CKOW Xun3HW Ha 3emne. Kak n ero xummuyecknin aHanor
Boaa, H,S cnyxut nocTasuiMkoM BOAOPOAA W 3HEPTUM
QNS NPOUECcCOB Xn3HeobecneyeHns WMpPoKoro knacca
MUKPOOPraHU3MOB W 151 BO3HUKLLUX HA WX OCHOBE 9KOCW-
cTem. OTa ypessblvaiiHo BaxHas ponb H,S obycnosnexa,
no-BUAMMOMY, YHUKANbHbBIM CBOWCTBOM MONEKYIbl —
N3 BCEX BOAOPOACOAEpXalLMX MOnekyn oHa Tpebyet
MWHUManbHbIX 9HEpPro3arpart Ha CBOe pacliennexHue.
Oeuxyuien cunon pasnoxenuns H,S okassisaetca obpa-
30BaHWNE KOHEYHbIX MPOAYKTOB B OCHOBHOM 3/1EKTPOHHOM
COCTOSIHUK, TO eCTb 06NaAAILWNX MUHUMaNLHOM CBOOOA-
HOW aHEepruen.

CeroaHsa HoBasi napaanrMa — HU3KoTeMNepaTypHoro
KaTannTM4eckoro pasnoxeHus H,S — naer yHukanbHyo
BO3MOXHOCTb MCNONb30BaTb 3TOT Aap Npupoabl Ans
peleHns Hay4HbIX U TEXHONOMMYEeCcKMx 3a4ay, KoTopble
He MoryT OblTb peann3oBaHbl B paMKax CyLLeCTBYIOLLEeN
napaaurmel nepepabotkun H,S.
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