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310t oTder ObUT moaroToBieH dkcrepramMu OO0 «UIN «HoMaliH» UCKITIOUNTENBHO B Iessix nHpopMmarmu. ConepiKammascsl B HACTOSIIEM OTYeTe
uH(opMamys ObUIa MOJydeHa W3 HMCTOYHHKOB, KOTOpBIE, 10 MHEHHIO JKCIepToB MHQoMaiiH, SBISIOTCS HAaIeXHBIMH, oxHako MHdomaiin He
TapaHTUPYeT TOYHOCTH M MOJNHOTHI HMH(MOpMAamuu ajsi MoObIX meneil. MHboMalH NPUIOKMI BCe BO3MOXHbBIE YCHIHUS, YTOOBI HPOBEPUTH
JIOCTOBEPHOCTH HMMEIOIIHUXCSl CBEICHUH, MOKa3aTenedl W MH(OpPMAIUH, COACp)KAIMXCS B HCCIECIOBAHHH, OJHAKO KIHEHTY CIIEIyeT yIHTHIBaTh
HaJIMYHe HEYCTPAaHUMBIX CIIOKHOCTEH B IIpolecce MONYYeHUs MH(POPMAIUH, 3a4acTyI0 KacaloIleHcss HeNpO3pavyHbIX U 3aKPBITBIX KOMMEPYECKHX
omepaiuii Ha pbIHKe. VccieoBaHie MOXKET COJIepKaTh JaHHBIC M HH(OPMALMIO, KOTOPbIC OCHOBAHBI HA PAa3IMYHBIX IPEIIOTI0KCHHAX, HEKOTOPbIE
M3 KOTOPBIX MOTYT OBITH HETOYHBIMU WJIM HEIOJIHBIMH B CHITy HAJIMYHSI N3MEHSIONINXCS H HEOIPENeIeHHbIX COOBITHH 1 (akTopoB. Kpome Toro, B
psize cirydaeB ¥M3-3a IMOTPENIHOCTH IIPH OKPYTJICHUH, PA3JIMUYMil B ONpPENeIeHNsIX, TePMUHAX U UX TOJKOBAHUSIX, a TaK)Ke HCIIOIB30BaHUS OOJBIIOTO
YUCIIa UCTOYHHKOB, JaHHBIE MOTYT IIOKA3aThCsl IPOTUBOPEUUBHIMU. MH(pOMaltH IpeAnpHHsI BCe MephI I TOTO, YTOOBI HE JOIMYCTUTh OUEBUAHBIX
HECOOTBETCTBUI{, HO HEKOTOPBIE U3 HUX MOT'YT COXPAHSThCS.

Mudopmanys, npeacrasieHHas B TOM OTYETe, He JOJDKHA OBITh HCTOIKOBAHA, IPSIMO HIIM KOCBEHHO, KaKk HH(pOPMAIKsl, coepKaiias peKOMEHIallinu
10 UHBECTHIMAM. Bce MHEHMS U OLEHKH, COZIeprKallnecs] B HACTOAIIEM MaTepHalle, OTpakaloT MHEHHE aBTOPOB HA IEHb IyOIMKAIUH U MOJIJIEKaT
M3MEHEHUIo 0e3 mpenynpexaeHus. MHpoMallH He NPOBOAMUT KaKyrO-JIMOO MOCIEAYIOUIYI0 paboTy 10 OOHOBIICHHIO, JONOJTHEHHIO M M3MEHEHHIO
COJICp)KaHUS MCCIECIOBAHUS U NPOBEPKE TOYHOCTH JAHHBIX, COACPIKAIIMXCS B HeM. MH(oMaliH He HeceT OTBETCTBEHHOCTH 33 KaKHe-THOO YOBITKH
WM ymepO, BO3HUKIINE B pe3ylbTaTe HUCIONb30BaHUS JIIO0OH TpeTbell cTOpoHON MH(OpMAIuHM, COIepiKaIlelcs B HACTOSIIEM OTYETe, BKIIOYAs
OITyOJIMKOBaHHBIE MHEHUS WIIH 3aKJIIOUEHNS], @ TAKKE IOCIIEICTBHS, BEI3BAHHbIE HETIOIHOTOM MPEeICTaBICHHO HH(POPMAIHH.

DTOT NOKYMEHT WM JTI00asi ero 4acTb HE MOXET PaclpoCTPaHsThesi 0e3 MHCbMEHHOro paspemienus MHbomaitH 1mbo THpaXHpOBaThCs JIIOOBIMU
crocobamu. 3aka3uMK MMeeT IPaBO IPOBOAUTH ayAUT (PKCIIEPTH3Y) HCCIEAOBAHUH PHIHKOB, MOTyYEHHBIX OT VICIIONHHTENS TOIbKO B KOMIIAHHSAX,
HMEIOIINX WICHCTBO ACCOIMAlMM INPOMBIIUICHHEIX —MapkeronoroB IIPOMMAP  (http:/www.prommar.ru) WIH CHIAMH 9KCIEPTHO-
ceprudukannonHoro cosera accormamuun [IPOMMAP. B npyrux ciydasx oTmpaBKa HCCIIEJOBaHMH Ha ayAUT WIM SKCIEPTU3Y TPETBHM JIHIAM
CUHTaeTCsl HapyIIeHHEeM aBTOPCKUX IIPaB.

Copyright © OO0 «HUI" « Hugpomaiiny.
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Poccun va nepuoa no 2030 r., TeIC. T
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AHHOTAIIUA

Hacrosiumii 0030p sBiseTCA [OeBATHIM M3JAHMEM MCCIECIOBAaHUS pPBIHKA
nepekucu Boaopoaa B Poccuun u CHI'.

eap Hccaeq0BaHUA — aHAIU3 PBIHKA NEPEKUCH BOAOPOJAA U IMPOTHO3 €ro
pasutus Ha niepuoA 1o 2030 r.

O0beKTOM HCCIe0BAHNS SBIIIETCS IEPEKUCH BOJIOPOIA.

XpoHojioruueckue pamMmku uccjaegosanusa — 1998-2022 rr., nporuos — 2023-
2030 rr.

I'eorpagus uccaenoBanusi: Poccusa, CHI' npoune ctpansl Mupa.

JlanHast paboTa SBISETCA, B OCHOBHOM, KAOUHEMHbIM ucciedosaruem. B
Ka4eCTBE MCTOYHMKOB MH(OPMALUM UCIOJIb30BAINCH JaHHble dDenepanbHOU
city0bI TocynapctBeHHoM ctaTuctuk PO (Poccrar), ArenrctBa no cratuctuke PK,
JAHHBIE TaMOXXEHHOM CTaTUCTUKH P® u VYKkpauHbpl, AreHTCTBA IO CTAaTHUCTUKE
PecnyOinku Kazaxcran, 6a3er qanaeix UNdata, USGS, 6a3b1 manusix «MHpOMaiin
CTATUCTUKHU KEJIE3HOJIOPOKHBIX TepeBo30K Poccuiickoit denepanun. Takxke ObuH
MIPYBJICYEHBI JJAHHBIC OTPACIIEBOM M PETMOHATIBHOM MPECCHI, TOJOBBIX M KBAPTAJIBbHBIX
OTYETOB  DMHUTEHTOB  IICHHBIX  Oymar, HWHTEPHET-CAUTOB  MPEANPUITHII-
MIPOM3BOJUTEIICH IEPEKUCH BOJAOPO/IA.

Ocobennocmovlo OaHHOU padomvl AGAAEMCA MO, YMO CHMAMUCHUYECKUE
OaHHble NO NPOU3EOOCHEY, NOMPEONEHUI0 U GHEUIHEMOP208bIM ONEPAUUAM
npueooamca 6 nepecueme Ha 100%-10 nepexuce 600opoda. Imo Oaem
603MONHCHOCHb: KOPPEKMHOU OUEHKU eMKOCHMU PbIHKA NEPEKUCU 8000p00a, 00.1ell
PUIHKA, NPUHAONEHCAUWUX POCCUIICKUM  RNPOU3EOOUmMENAM U 3aPYOEeHCHBIM
nOCMaguwiuKam, OnpeoeleHuss  00CHOBEPHON  OMpacieeoi - CHMpPyKmypbl
nompeoienus, NPAGUNLHOU OUEHKU 00bemM08 nompeodreHus KOHKPEmHbIX
nokynameJei 0aHHO20 peazenma, m. e. 8blA61eHUA KDYRHeUuux nompeoumeieil.

Otuet coctout u3 9 rnas, coaepkut 130 crpanur, 19 pucynkos, 44 TaOGnuIlbl
u 2 llpunoxenus.

IlepBas rjaBa oTyeTa COJAEPKUT KPATKUH 0030p MUPOBOTO PHIHKA MEPEKUCU
BOoZioposa. B Helt mpencrtaBieHbl JaHHBIE 00 00beMe MUPOBOTO PhIHKA peareHTa u
TEHJEHIIUSAX ero pa3Butus, 00 o0O0BeMax U OCHOBHBIX HaIpaBJICHUIX
BHEIIIHETOPTOBBIX OIEpaIIHii.

Bo BTOpoil riaBe mnpuBEIEHBI JaHHBIE O CYIIECTBYIOIIUX TEXHOJIOTHSIX
MIPOU3BOJICTBA IEPEKUCH BOAOPOAA, 00 MCTOUYHUKAX CHIPhS VISl €€ TOTYyUYEHUSI.

B Tpernbeii riaBe aHanu3upyeTcs MpOU3BOJCTBO UCCIEAYEMOTO XMMHUKaTa B
Poccun u CHI' B 1998-2022 rr. B Heil nmpuBefeHbl CTaTUCTUYECKHE JIaHHBIC 00
oO0beMax TMPOU3BOJACTBA  JAHHOW  TPOAYKIIMH, a TakKe  IMPEeJCTaBICHBI
XapaKTePUCTUKU OCHOBHBIX MPEANPUATUN-TTPOU3BOIUTEIICH.

Kpome TOro, rmaBa conepkut TpeOOBaHUsS, MNPEABSIBISIEMbIE K KadeCTBY
MPOJIYKTa, PEKUMY €r0 TPAaHCIIOPTUPOBKHU U YIIAKOBKH.
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YerBepTasi rjaBa OT4YeTa I[IOCBAIICHA BHEIIHETOPTOBHIM OTMEpPAIHSIM C
uccneayembiM mpoayktoM B ctpaHax CHIT B 1998-2022 rr. OnpeneneHbl 00beMbl 1
OCHOBHBIC HaIIPaBJICHHS TIOCTABOK.

B mnATOM Tr/MaBe TPUBEIACHBI CTATUCTUYCCKHUE JaHHBIE 00 JKCIIOPTHO-
MMITOPTHBIX IIEHaX Ha MEPEeKUCch Bogopoaa B mepuoa 1999-2022 rr.

IIlecTasi rjaBa TOCBSAIICHA ITOTPEOJCHUIO paccMaTPUBAEMOrO IPOJIYKTa B
Poccun B 1998-2022 rr. B Heil mpuBeleHbl JaHHBIE 00 0oObemMax MOTpeOJICHMS,
OCHOBHBIX 00JIaCTSIX IPUMEHEHUS U TTOTPEOUTEIISIX XUMHUKATA.

CeabMasi rj1aBa 1ocBsieHa noTpeoJIeHUIO MEPEKUCH BOIOPOIa Ha YKpanHe B
2004-2021 rr. B He#l mpuBeneHbl AaHHbIE 00 O0OBeMax MOTPEOJICHHS, OCHOBHBIX
00J1acTsAX MPUMEHECHHS B IIOTPCOUTEIIAX XUMHKATA.

BocbMas riiaBa rocssineHa oTpeOJICHHIO TTepekucH Boaopoaa B Kazaxcrane
B 2004-2022 rr. B Hell npuBeseHbl HaHHBIE 00 00beMax MOTPEOICHUS, OCHOBHBIX
00J1acTAX MPUMEHECHHS U IMTOTPEOUTEIAX XUMHUKATA

B neBsiToi, 3aKIt0UNUTENIFHON TJIaBe, MPEICTABICH MPOTHO3 PAa3BUTHS PHIHKA
nepekucu Bogopoaa 1o 2030 r.

B Ilpwioxkenusix mnpuBejecHAa KOHTaKTHas HWHOpMaMsA KPYMHEHITHX
MIPOM3BOJIUTEIICH U MOTPEOUTENIEH IePEKUCH BOAOPO/Ia.

IeseBas ayauTopus UCCIAEA0BAHNSA:

- YYaCTHHUKHM PbIHKA MEPEKUCH BOIOPOAA — IMPOU3BOAUTEIM, MOTPEOUTEINH,
TpENUIEpHI;

- IOTEHIIMAIbHBIE HTHBECTOPHI.

IIpemyiaraemoe HccieOBaHUE NPETEHAYET HAa POJb CHPABOYHOIO IOCOOHHA
JUTSL CITY>KO MapKETHHTa U CIIELMAJIMCTOB, TPUHUMAIOIIUX YIIPABICHUYECKUE PEIICHMUS,
paboTaroMX Ha phIHKE MEPEKUCU BOJOPOAA.
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BBenenue

Ilepeknch BOaOpOJa — OJMH W3 KPYIMHOTOHHAXKHBIX MPOAYKTOB COBPEMEHHOMN
npombiliuieHHOW xumud. [lepokcun Bomopona sBISETCS OAHMM U3  HauOojee
COBPEMEHHBIX JKOJIOTUYECKH Oe30macHbiX 3()(PEKTUBHBIX OKUCISIONIUX areHTOB,
KOTOpBbIM  UCHOJB3yeTcsi, B  TMEPBYI0  OYepelb, B  IEUIIOJI03HO-OyMaskHOM
MPOMBIIIUIEHHOCTH (B MHPOBOM TIpakTuke oOkojio 65% cmpoca), a TaKkKe IS
OTOEeNMMBaHUS B TEKCTWIBHOM U KOXXEBEHHOW oOTpaciasx. YacTUUHO peareHt
MPUMEHSIETCS] B TOPHOM M METAJLTypPru4ecKod MPOMBIIUIEHHOCTSIX. B mocienHue rojipl
NEPEKUCh BOJOPOJAa BCE WIIMPE HCIOJB3YyEeTCA JJII OYUCTKH CTOYHBIX BOA. Takum
00pa3oM, PBIHOK TEpPOKCHIA BOJOpPOJAa TECHO CBS3aH C OOIIEH SKOHOMHYECKOU
CUTYyallel B CTPAHE U Pa3BUBAETCS MAPAJUIETBHO MHOTUM JAPYTUM OTPACIISM.

[Mepexuck Bomopona (H20,) — OecriBeTHAst KHUIKOCTb, JIETKO MEPEOXITKIACTCS.
Kpucrannuueckast pemierka TeTparoHaidpHas. SIBhseTcss cimaboi  KHUCIOTOMA.
CMmemmBaeTcsi ¢ BOJIOM BO BCEX OTHOIICHMSX, 00pa3ys auruapar c tp, —52°C.
PactBopsiercst B cnupte, 3dupe. OOpasyeT KpUCTAUIMUECKUE COJIbBATHI OOIIEH
dopmynel R-nH20,, ucnonszyemble Kak TBEpAbIE HOCHUTENIM IMEPEKUCH BOJIOPOJA,
HaIIpuMcCp, N&2C03'1,5H202, CO(NH2)2H202

Yucteiit HyO, Tepmuuecku ycrtoituuB, npu 20°C paznaraerca okoisio 0,5%
BEILECTBA B IoJl. B MpUCYTCTBUM MOHOB TSKEIIBIX METAIUIOB, & TAKXKE MO/ JEHCTBUEM
CBETa U IIPU HarpeBaHUU CKOPOCTh pacIaja pe3Ko yBEINUNBACTCS.

KoHILIEHTpupOBaHHBIE BOJHBIE PACTBOPHI MIEPEKUCH BOJOPOJA B3PHIBOOIIACHBI,
OpraHUYEeCKHE COEIMHEHHMsI M HMX pacTBOpbl, coxaepxamme H>O,, crnocoOHbI K
BOCIUJIAMEHEHUIO U B3pbIBY IpH yaape. s crabunuzanuu TEXHUYECKOW MEPEKUCH B
Hee no0aBisaoT nupodocdar mam cranHat Na; mpu XpaHEHUU B aTIOMHUHUEBBIX
EeMKOCTSIX UCTIONB3YIOT HHTuOuTOp Koppozuu — NHiNO3.

B tabnune 1 npuBeneHbl OCHOBHbBIE (PU3MKO-XUMHUUYECKHE CBOMCTBA MEPEKUCH
BOAOpPO/IA.

Tadoauna 1. ®u3uKo-XxMMHUYeCKHE CBOICTBA NMepeKucH BOA0POaa

Exnnaumna
Iloka3aTennb O6o3Hauenne JUTHHTL 3HaveHune
H3MepeHust
Temmeparypa riaBIeHus T, °C -0,41
Temnepatypa KumneHus T °C 150,2
Kpurrueckas TeMneparypa Trpur. °C 457
TemnoeMkocTh Cp Jx/monb-K 89,33
DHTanbnus 00pa3oBaHus B-Ba B CTAHIaPTHOM
p s1ap AHogp Ta3000p. | KJxK/MOIIB 135,9
COCTOSTHUU
DHTanbpnus 00pa3oBaHus B-Ba B CTAHIaPTHOM
p s1ap AHogp KUIK. kJ>K/MOJIB 187,8
COCTOSTHUH
HuxHuii KOHIIEHTPAIMOHHBIHN T 3
OHHCHTPAIHO peae KIIB moit. % 26
BOCTIAMEHEHUS
ITpenenbHO AOMyCTHMas KOHLIEHTPALIUS IAK Mr/M° 1,4

Hcemounuk: ananus HayuHo-mexHuquKod Jumepaniypbol
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[Iepexncry BoOpoAa SIBISIETCS BaXKHEMIIMM BUJIOM XHUMWUYECKOW MPOAYKIIUH,
HaxoJsIIeN IIMPOKUM CIPOC B CaMbIX Pa3HBIX OTPACIAX HAPOAHOrO XO35KCTBA
Poccun.

HauGonbliiee mpuMeHeHUEe TPOAYKT HAXOAUT HA NMPEANPUITUIX UeaT10103HO-
oymadicnoii ompacau 15 OTOENMBAaHUS 1EUTIONO3bI M Oymaru. Takxke OH
UCIIOJIb3YETCS] B MEKCMUIbHOU Y KOXHCE6EHH O TIPOMBIIIJICHHOCTH JIJIs1 OTOSTMBAHMS
TEKCTWJIbHBIX MaTepHalioB, KoOXd, Mexa. [lepokcun Bogopoaa, 0e3 COMHEHUS,
Hanbosee MHOTOCTOPOHHHUN OTOETMBAIONIMI areHT, JOCTYMHBIM TEKCTUIHLHOU
npombiluieHHOCTH. OH 001a4aeT CIeAYIONIMMU MPEUMYIIECTBAMHU:

® [IPOCTOTA UCIOJIb30BAHUS;
BO3MOKHOCTh YCKOPEHUS MTPOLIECCa;
MUHHMMU3AIUS BPEIHBIX CTOKOB;
COXpPAaHEHHUE KaueCTBa YHCTHIX U CMEIIAHHBIX TEKCTUJIBHBIX BOJIOKOH;
BBICOKAs U YPE3BbIYANHO CTaOMIbHAS Oen3HAa.

B xumuueckoii npomviminennocmu TEpeKUCh BOAOPOJA INPUMEHSIOT B
KauecTBE KaTalu3aTopa, TUAPUPYIONIETO areHTa, Kak 3MOKCUAUPYIONIUN areHT Jyis
MOJIyYCHUS] OpPraHMYECKMX U HEOPraHMYeCKUX TMEpOKCUAOB, Imepbopata u
nepkapobonara Na, >MOKCHUIOB, THAPOXHWHOHA, MHUPOKATEXWHA, ATUJICHTIUKOJS,
riuiepuHa. [lepekuch Takke MPUMEHSIOT B KAYECTBE YCKOPUTEISl BYJIKaHU3AIUH.

[Ipu  npouzsoocmee 3IneKkmponnoii  mexHuKu TIEPEKUCh  BOJIOPOAA
UCIIOJIB3YETCSl JIJIT  OYKMCTKH TEPMAHHMEBBIX W KPEMHHEBBIX IOIOKEK IIPH
MIPOU3BOJICTBE TIOTYIPOBOHIUKOBBIX YUIIOB.

B zopnoii npomwvuunennocmu tnepexuch TPUMEHSIOT TPH  W3BICYCHHUU
MeTaIoB U3 pya (Hampumep, okuciernne UO, — HepacTtBopumas dopma 1o UO, —
pacTtBopuMast popma).

[lepexucy BOJOpONa OYECHH YMOOHO WCIONB30BAaTh B MEMANIYpPIUU, T.K.
MPOJIYKTAaMU €€ Ppa3JIOKEHUsSI SBISIOTCS TOJIBKO Boaa u kuciopon. llepokcun
BOJIOPO/Ia UCTIOIB3YETCS JUIsl OUMCTKU, TPABJICHUS, TOJIMPOBKU UITH TTACCUBAIIMH PAJIa
METaJUIOB U CIIaBOB; A((PEKT ero BO3NEHUCTBHS 3aBUCUT OT KOHKPETHBIX YCIOBUUN
npumeHeHusi. Cdepa ero UCHOJB30BAHUS MOCTOSHHO PACTET, T.K. OH IO3BOJIAET
n30exarh MpoOJieM, CBSI3aHHBIX C BBIICICHUEM TapoOB WM BPEIHBIX CTOKOB,
COTPSDKEHHBIX ¢ MUCTIOJIB30BAHUEM JIPYTUX OKUCIUTENEH. B KucapIX pacTBOpax Bpems
KU3HH H  TPOU3BOJUTEIHLHOCTh TIEPOKCHAA BOJOpPOJA YBEIUYUBACTCS TpU
WCITOJIb30BAaHUU CIIEITUATBHBIX CTAOMIIN3aTOPOB.

B pspme ciydaeB mepekuch BOJOpOJa WrpacT BaXHYIO pPOJb B 3aujume
OKpydcaowell cpedsbl. ITO TIEPCIIEKTUBHAS, OBICTPO pacTylias 00JacTb MPUMEHECHUS
MIEPEKHCH BOJOPO/Ia B KAUECTBE AC3NH(PHUIIMPYIONIETO CPEACTBA JIJIsT 00€3BPEIKUBAHUS
OBITOBBIX M WHIYCTPUATBHBIX CTOYHBIX BOJ. [IpOAYKTBI pa3lIOkKEHUS IMEPOKCHIIA
BOJIOpoJia (BOJa W KHUCJIOPOJ) HE SBJISIIOTCS MCTOYHMKOM 3arpsi3HEHHS, TP ATOM
JAHHBIM ~ pEareHT SBIACTCS 3G (PEKTUBHBIM CPEACTBOM JUJII OYHUCTKH U
o0e33apakiBaHUsI CTOYHBIX BOJI, COACPIKAIUX PA3IMUHBIC OMMACHBIE TPOMBIITICHHBIE
3arpsi3HeHUsI, TAKUE, KaK IUAHUIbI, CYTb(GUIBI U T.11.
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B 6oennoii npomviumnennocmu npuMeHsieTCS KaK OKHUCIHTENIb B PAKETHBIX
TOTUINBAX, KaK HWCTOYHUK KHUCJIOPOJa B TOJBOAHBIX JIOAKAX, /IS TOTYYCHHSI
OTPABJISIFOIINX M B3PHIBUATHIX BEIICCTB.

bakTepuiiuaHpie U aNTUIUAHBIE CBOMCTBA MIEPOKCUIA BOJOPO/Ia B COUCTAHUH C
0€3BpPEIHOCTHIO TPOAYKTOB €T0 PA3JIOKECHHS SIBISIFOTCS MPUYMHOW TOTO, YTO OH
HAaIIe]l IPUMEHEHHUE B OTPACTISX, PETYIUPYEMBIX OpPTraHAMH 30PA600XPAHEHUA:

® COXpaHCHHE CEMSH U YCKOPEHHE WX IMPOPACTAHMSI B MPOIIECCE COTOKEHUS;

e CTepWIHM3aIlMs MAKETOB JJII MOJIOKA, COKOB W APYTHX MUIIEBBIX MPOIYKTOB
(H207 cTepunmusyeTr acenTUYecKue MaKkeThl AJIsl MPOJICHHS] CPOKA XPaHECHUS
pOayKTOB — TexHoyorus «Tetpa I[Tak»);

e 00paboTKa IJIaBaTeIbHBIX 0ACCEHHOB;

e 00paboTKa MPOMBIIUICHHBIX BOJ,

® OYNCTKAa HWHCTPYMEHTOB U OOOpYJOBaHHS B THIIECBOM W MOJOYHOMN
TIPOMBITTUICHHOCTH;

® CTepuIM3alvs KOHTAKTHBIX JIMH3.

Hcnonb3oBaHue p2136aBJ'IGHHI>IX PaCTBOpPOB  IICPCKUCH  BOJAOpOIdA KakK
AHTHCCIITHKA B qbapmaueemuke — OJHO U3 Ba)XHCHUIIIMX €ro MCHOJIb30BaHUM.
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I1. TexHo/10rusi MPOM3BOACTBA MEPEKUCH BOIOPOIA
I1.1. Cnoco0Obl MpoU3BOACTBA NMEPEKUCH BOAOPOAA

W3BeCTHBI CIEIYIOMIME TPOMBIIUICHHBIE METOIBI TPOM3BOACTBA TEPEKHUCU
BOJIOpO/IA:

® KaTaJUTHYECKOEC BOCCTaHOBJICHHE OpPTaHHYECKUX pacTBOpOB
ATKUIAHTPAXUHOHOB;

® KHUIKO(A3HOE OKHUCICHHE H3OMPOIMIOBOTO CIUPTa KHUCIOPOJOM BO3IyXa
(opraHuyecKuii MEeToN);

® THAPOJIU3 pacTBOpa TEPOKCOAUCEPHONH KHUCIOTHI (DICKTPOXUMHUSCKUN
METOJ).

B Poccuu B Hacrosiiee Bpemsi 0 BbIlycke nepekucu Bogopona nepen @CI'C
P® orumThiBatoTCS 2 TMpeAnpuUATHSA, M HM Ha OJHOM W3 HHUX HET JEHCTBYIOIIEH
YCTAaHOBKHU TOJIyYE€HHs MEPOKCUAA BOJOPOAA aHTPAXWHOHOBBIM CIOcOOOM. Brimyck
NEPEKUCH  OCYULIECTBJISIIOT, B  OCHOBHOM,  JKUAKO(PA3HBIM  OKHCIEHHEM
W30IIPOIUIIOBOTO CIIUPTA U, YACTUYHO, JIEKTPOXUMHUYECKAM METOIOM.

11.1.1. IIpou3zeodcmeo nepekucu 6000pooa memooom KamaiumuiecKozo
60CCMAHOBNEHUA OP2AHUYECKUX PACMEOPOE8 AIKUIAHMPAXUHOHOE

MupoBoe Mpou3BOACTBO NMEPOKCH]IA BOJOPOA B HACTOAIIEE BPEMSI OCHOBAHO
Ha KaTaJIUTUYECKOM BOCCTAHOBJIEHUHM OPTaHUYECKOIO PACTBOPA AJNKUIAHTPAXUHOHA,
B TIEpPBYIO odYepenb 2-3Tuili-, 2-TpeT-OyTuia- W  2-TIEHTUJIAHTPAXWHOHOB,
BOJIOPOJCOACPKAIIUM  Ta30M C  TOJYyYEHUEM  aJKWJIAHTPAaruApOXMHOHA U
MOCJHEAYIOINIUM OKHCJIEHHEM €ro KHUCJIOpPOAOM WM BO3AYXOM [I0 TEpOKcuaa
BOJIOpOAa, JKcTparupyemoro Bojou. Ilpoumecc mnpooast B cmecu CgHg ¢
BTOPUYHBIMU criupTaMu. OCHOBHBIMU HEIOCTATKAMU 3TOTO Mpoliecca SBISIOTCSA €ro
HE0E30aCHOCTh M PEHTA0EIBHOCTh TOJIBKO MPU KPYMHOMACIITAOHOM MPOU3BO/ICTBE.
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11.1.2. IIpou3zeoocmeo nepekucu 6000poo0a menmooom HcuoKo@phaznozo oKucieHus
U30NPONUNOB020 CRUPMA KUCTIOPOOOM 6030yXa (OP2AHUYECKUIL MEmO0)

B ocHoBe TexHOIOTHH IMpOn3BOACTBA IICPCKHUCHU BOAOPOAa OPraHUYCCKHUM
MCTOJOM JICKUT HUCIIOJIB30BaHUC peaKnuun )KI/II[KOCI)EBHOFO OKHUCJICHUA
H30IIPOITUIIOBOI0  CIIMPTA KHUCJIOPOJAOM BO31yXa4, HpOTCKaIOIHefI o MHCIHOMY
MCXaHU3MY. Bnaroz[apﬂ HUCIIOJIB30BaHUIO BLICOKOB(l)CbeKTI/IBHI)IX MCTOZ OB pa3aCIICHUA
I10 HaHHOﬁ TCXHOJIOTHH, ITOJIYHAIOTCA IBAa KOHCYHLIX IIPOAYKTA: IICPCKUCH BOAOPOAA
H aniCToOH.

(CH3),CHOH + O, = (CHs),C(OOH)OH = (CH3),CO + H,0,

TexHosiornyeckass cxema MOJY4YEHUSI MEPEKUCH BOAOPOAA H3OMPONUIOBBIM
METOJIOM BKJIFOYAET TPH TJIABHBIX CTAIUU:

- CTaJUI0 OKHUCJICHHUS CIHMPTa, B MPOIIECCE KOTOPOM MPOUCXOAUT BBIICICHUE
MepOKCHUJIa BOJIOPOa B BUJIE €T0 BOJTHOT'O pacTBOPA;

- JIB€ CTaJANHU PEKTU(PHUKAIUY TSI pa3AeIeHUs PEaKIIMOHHON CMECH.

OTMeTHM, YTO UCXOIHBIM ChIPHEM JIJISI TTOJTYUECHUS IEPOKCHIA BOJIOPOJIa paHEE
(mo 2005 r.) ObUT U3OMPONUIOBEIN CIUPT, MOJTYyYaeMbId METOAOM CEPHOKHCIOTHOM
rugpatauuu nponuieHa. B 2005 r. OOO «CunHte3 AlETOH» Hadalo BBINYCK
M30MpOINaHoja IO HOBOM JUIsi TOro BPEMEHHM TEXHOJIOTMHM — Tapoda3zHoro
TUJPUPOBAHUS allETOHA B MPUCYTCTBUU KaTaln3aTopa:

CH3COCH3; + Hp = (CH3)2CHOH

B 2006 r. sTa Texnozorus 6su1a BHeapeHa u B [IAO «Xummnpom»

B Hacrosimee Bpemsi OpraHM4eCKMM METOJOM MOJIy4aeT MEePEeKUCh BOAOPOa
KpynHermuii poccuiickuii npousBoautenn — [TAO «Xumnpom» (HoBouebokcapck),
paHee 3Ty TexHoJoruio ucnoiib3oBaio OO0 «CunHTe3 AueroH» (MpoMm. MIIOMIaKa
OAO «Cunrte3», l3epxuHck). B kadecTBe ChIpbs ISl TOJYYEHHS MEPEKHCH
BOZOPO/Ia HA 3TUX MPEAIPUITUSIX UCIOIB3YIOT all€TOH.
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11.1.3. Dnekmpoxumuueckuit memoo noyyuenus nepekucu 6000pooa

[Tponiecc mosmydeHus NHEpOKCHJA BOAOPOAA T'MIPOIHU30M IEPOKCOANCEPHOM
KHCJIOTBl COCTOUT B NEPEBOIE MEPOKCOAUCEPHOM KUCIOTHI B NEPOKCH BOAOPOAA U
CEpHYIO KHCIIOTY MPH HArpeBaHUU MCXOJHOTO PAacTBOpA JI0 TEMIEPATyphbl KUIICHUS U
OTTOHKH 00pa30BaBIIETOCS TOTOBOTO MpoaykTa 35-40%-H0i1 KOHIIEHTpALIHH.

2H,S0, — 26" => H,S,05 + 2H*
H,S,0g5 + H,O => H»S,05 + H,SO,4
H,SOs + H,0O => H,0, + H,SOq4

B nOpoMBINUIEHHOCTH THUAPOJIM3 PacTBOPA MEPOKCOIUCEPHON  KUCIOTHI
OCYILECTBIISIETCA B JBE cTaauu. Ha mepBoil craguu mpu HArpeBaHUM PACTBOPOB
MEPOKCOAUCEPHON KHCIOTHl B IUICHOYHBIX HCHAPUTENSIX OCHOBHOE KOJIHMYECTBO
NepoKCcuaa BOAOPOIa MEPEeBOAUTCA B MapoByto (asy. Ha BTopoii cTtanuu mepokcun
BOJIOPO/Ia, OCTABIIMIICS B ®KUAKOHN (haze, BBIACISIETCS MEPETOHKON C OCTPHIM MapoM.
DNEKTPOXUMHUYECKUN METOJI TOJYyYEHHUS] IEPEKUCHU BOJIOPOJia SIBISETCS OYEHb
HPHEProeMKHUM. 3aTpaThl Ha AJIEKTPOIHEpruio coctaisitor 10 40% cebecTonmoctu
MPOAYKTAa.

Crnennduyeckue OCOOEHHOCTH TEXHOJIOTHMHM SJECKTPOXMMHUYECKOTO0 METoAa
MTO3BOJISIFOT MOJy4aTh COPTA MEPEKUCH BOAOPO/IA C AUAMTA30HOM KOHIIEHTpauuii oT 30
10 98% u BOAHBIE PACTBOPHI MEPEKUCH BOAOPOJA BBICOKOM CTENEHH YHUCTOTHI.
brnarogapst aToMy JaHHas MEPEKUCh BOAOPOJAA HAXOJIUT IIUPOKOE MPUMEHEHUE B
MeJUIIMHE, (hapMalleBTUKE, PATUOTEXHUKE U DJIEKTPOHUKE, B KOCMUYECKOU TEXHUKE.

Ceroguss »tuM cnocoboM B P® mosiydaeT MNEPEeKUCh BOJOPOJA TOJBKO
OKII «AHO3UTY.
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I1.2. HanpaByenusi 1 00beMbI IOCTABOK CHIPbS

Kak ye orMedanoch, CbIpbEM JJIsi IPOU3BOACTBA MEPEKUCH BOJIOPOJA MOKET
ObITh u3zonponunoeviit cnupm HIIC (opraHudeckuil METOJ), a TaKXKe cepHas
Kucnoma (3IEKTPOXUMUYECKUN METO).

B cBoto ouepenb, UTIC MOXHO CHHTE3UpOBaTh U3 MPOMUIIEHA WIHM AllETOHA.
Panee ITAO «Xummpom» m OOO «CuHTE3 ALETOH» BBIMYCKaIU IEPEKUCh U3
3aKynaeMoro U30MpONUiIOBOro crnupta. [Ipu 3T0M OCHOBHBIM MOCTAaBIIMKOM JaHHOTO
cbipbst 0110 3AO «3aBoj cunTeTHueckoro ciuptay (Opck, OpeHOyprckas 00i1.).

[loz’ke HaA OSTUX MNOPEANPUATHUSX ObUIM  OpPraHU30BAaHBI  COOCTBEHHBIE
npousBojactBa UIIC u3 anerona, kotoperii nocrapisiror OO0 «CamapaoprcuHTe3»,
ITAO «KazanwoprcuaTtes» u ap. (Tadbiuuiist 2 u 3).

Takum oOpa3om, B mocnenHue ronabl cropoHHue nocrasku MIIC B ITAO
«XUMIOPOM» COKpallaINCh, a IOCTAaBKM areToHa ypennuuBaincb. C 2020 .
noctaBku peareHToB B [IAO «XuMnpom» KeEIe3HONOPOKHBIM TPAHCIIOPTOM
CHWXXAlOTCA. BBUAY OTCYTCTBHSI CTATUCTUKU aBTOTPAHCIIOPTHBIX MEPEBO30K JTAHHBIE
1o nmocraBkaM ceipbs 3a 2020-2022 r. — HEnoJHbIE.

Crnenyer  HamOMHUTh, 4YTO B  pe3ylibTaTe€ XUMHUYECKOM  peakiuu
KATATUTUYECKOTO OKHCIIEHUSI M30IPONMWIOBOIO CIHPTa KpPOME NEPEKUCHU BOAOPOAA
IIOJIy4aeTCsl aleTOH. AIIETOH IIOCJIE€ OTFOHKH M3 PEaKUMOHHOM CMECH BHOBb
ucnoneszyercss s npousBoactBa UIIC. I[TAO «Xummpom» 3akynaer peareHT B
o0bemMax, HEOOXOOUMBIX Uil NOJACPKAHUS IUKIMYECKOTO TEXHOJIOTHYECKOIro
Ipolecca MOJyYEeHHsI NEPEKUCH BOJOPOJA, T. €. JJIA KOMIICHCAllUU €ro IOTEPh B
TEXHOJIOTHYECKOM IPOILIECCE.

00O «CuHTe3 AueroH» 3aKynajio aleToH B ropa3fo 00JapmMuX 00beMax, T. K.
c 2006 r. HE TOJBKO MOJHOCTHIO OOECIEYMBAJIO CBHIPHEM CBOE TMPOU3BOACTBO
NEPEKUCH BOJAOPO/IA, HO U BBIITYCKAJIO TOBAPHBIN U30MPOIUIIOBBIA CIIUPT.

DNEeKTPOXUMHUYECKUIT METOJ MOJy4YeHHUs! MEPEKUCH BOJIOPOAA, ChIPbEM IS
KOTOpPOTO SIBIIACTCS CepHas Kucioma, Ha CErOAHSIIHMN neHb ycrapen. B Poccun
CEepHYIO0 KHCJOTY NPOU3BOAAT oOKoio 40 mpeanpusTHii, M03TOMYy BBIOOP
MOCTaBIIMKOB JAHHOI'O peareHTa OCHOBAH Ha OJM30CTU K 3aBOAY-IIPOM3BOIUTEIIO
nepekucu Boaopoaa. Ilocne npekpaiieHrs BeITyCKa NEPEKUCH «Y COTBEXUMIIPOMOM)
B P® ocTasnock TOIBKO OIHO HpeanpusTHe, padoTaroiee Mo 3IEKTPOXUMUUYECKOMY
Merony — OKII «AHO3UT», KOTOPOE BBIMYCKAET HE3HAYUTEIBHOE KOJIMYECTBO
nepekucu Boaopoma. OObeM MOCTaBOK CEPHOM KHUCIOTHI JJIsi IPOU3BOJICTBA
paccMaTpUBaeMOM MPOAYKIIMU HE MPEBBIIAET | ThIC. T B rOJ.
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Taﬁ.lmua 2. MeTOIH)I MOJIYYCHHUS MMEPEKUCH BOAOPOaA, HCITOJIB3YEMOEC B P® CbIpbE N 00BbeMBI €ro MOCTABOK

Ha npeanpusaTus B 2005-2015 rr., T

IIpennpusitue Merox Tun ceipbs ITocTaBIIMK CHIPbS OGhem nocTaBok, T
pep noJyueHus P n P 2005 | 2006 | 2007 | 2008 [ 2009 2010]2011]2012[2013[ 2014 [ 2015
AnetoH
[MTAO «Xumnpom» Kunkodaznoe
(Pecn. UyBammus) OKHCJICHUE
N3onponunoseiit
CrpT
00O «Cunre3 Aneron» [XKuakodaszHoe Aueton
(Hmxeropojckast 0011.) | OKHCJIEHHUE
N3onponunoselit
CIIUpT
000
«Yconpexumnpom» | Qnektpoxum. | CepHas KUCIOTa
(Upkyrckas o6.)
Hcmounux: «Mugomaiiny no 0annvim cmamucmuxu ic/o0 nepeo3ox P®
20
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Tadoauna 3. MeToabl noJiy4eHus EPEKUCH BOAOPOIa, HCI0JIb3yeMoe B PMD chipbe U 00beMbl
€ro ’eJj1e3HOI0POKHbIX MOCTABOK Ha npeanpusatus B 2016-2022 rr., T

Ipeanpustue

MeTton

MNOJIYYCHHUHA

Tun coipbs

IHocTaBIIMK CHIPbS

2016

2017

2018

2019

2020

2021

2022

ITAO «XuMmmpom» [XKumakodazaoe
(Pecn. YyBammst) | okucieHue

Arneron

N3onponunoselit
CIIHPT

* - yepe3 AO «PH-Tpanc»

** - nocmasku AO «PH-Tpancy uz negpmexumuuecxkux npeonpusmuii « Pocnepmuy, pacnonoscennvix 6 Hosoxyuibviuescke Camapckoi oonacmu
Hcemounux: «HUnghomaiiny no oanneim cmamucmuxu s#c/0 nepeso3ox P@
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[11. IIpou3BoacTBO Nepexkucu Boaopoaa B crpanax CHI'

111.1. KauecTBO BhIyCKaeMOil NPOAYKIIUH

[Mpeanpustuss CHI' BbIlTyCKalOT pa3iuyHble MapKd TMEPEKUCH BOJOPOJA
HIMPOKOr0 JUana3oHa KOHLEHTpaluid M YHUCTOTHI Ha 0a3e OpraHuyeckoro u
ANEKTPOXUMHUYECKOTO METOJ0B Mpou3BOACTBA. KauecTBO TOBapHOW MNPOAYKIIMH
3aBUCUT OT crocoba moJiydeHHs. B 4acTHOCTH, KayecTBO NEPEKHUCHU BOJOPOJa,
nosryqaemoit skusikodazubiM okucienueM UIIC (opranuyueckuii MeTon), BO MHOTOM
OMPENIENACTCS COJIEPKAHUEM B HEH YKCYCHOM KHCIOThI — MOOOYHOTO MPOIYKTa
mpolecca  OKHCIEHHsS, a KadecTBO IEPEKUCH  BOAOPOJA,  IOJy4aeMOu
AIIEKTPOXUMUYECKUM METOJIOM — OCTAaTOYHBIM COJAEpXKaHHUEM CBOOOIHON CepHOM
KHCIIOTHI. Hyke puBeACHBI JaHHBIE 0 TEXHUYECKUX XapPaKTEPUCTHUKAX M OCHOBHBIX
CBOMCTBax MEPEKHCH BOJOPOJAa PA3IMYHBIX MAPOK, BBITYCKAEMBIX MPEAMPHUATUIMA
Poccun.

IIAO «Xumnpomy (Hoeouebokcapck, Pecnybonuxa UYyeawiusi) BBITYCKaeT B
cootBercTBUM ¢ OCT 301-02-205-99 nepexuch Bogopona mapok b-6, b-8, B-6 u B-
8, UCTOJIBb3Ysl OPraHMYECKUN METO]T TTOTYYCHHUS.

000 «Yconvexumnpomy (Yconrve-Cubupckoe, Upkymckas 061.) HE BBIITyCKAeT
nepokcuy Bogopoaa ¢ 2008 r., panee mpeanpusthe npousBoamwsio Mapky YJIA mo
I'OCT 10929-76, a Takke TEXHHYECKYIO TIEPEKUCh BOJOpOAa Mapku A
MenuIHCKYo nepekuch mo F'OCT 177-88 (Tabnuna 4).

Taboauua 4. TexuHuveckasi XapaKTePUCTHKA NMEPEKUCH BOAOPOIA
(cormacuo 'OCT 177-88)

texunueckass 'OCT 177-88
MeaunuHCKas b
HokazaTeis I'OCT 177-88 A Boicumii IepBobiii
OKII 21 2352 OKII 21 coprt coprt
0600 2352 0100 | OKII 21 2352 OKII 21
0220 2352 0230
Bremnuii Buj becuserHas npo3padHast :KUIKOCTb
MaccoBas J(:)[onsl MEPEKUCH 30-40 35-40 35-40 30-40
BOZI0pOAa, %
MaccoBast KOHIIEHTpaLMs
CEpPHOM KHUCIOTHI, r/ame, 0,30 0,35 — —
He OoJree
MaccoBast KOHIIEHTpaIUs
YKCYCHO# KHCTIOTHI, T/aM°>, - - 6 8
He Oolee
MaccoBasi KOHIIEHTpanus
HEJIETY4Yero ocTaTka, r/mm°, 0,6 0,7 0,7 0,7
He OoJtee
JIOJKHA
CopeprxaHue MBIIIbSIKa BBIJICP)KHBATh - - -
HUCIBITaHUSA

IIpumeuanue: JONMyCKaeTCsl CHIDKCHAE MacCOBOH JIOJTU TIEPEKHCH BOJIOPO/IA B TCUCHUE TapaHTHITHOTO
CpOKa XpaHEHHsI B paCTBOpE MEAUIIMHCKOM mepekucu Bogopoaa — 1,5%, rexuudeckoit — 2,5%.
Ucmounuk: OI'VII « Cmanoapmungopm»
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