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BBIIIEJIAYNBAEMBIX BOIOU XJIOPHUI0B, KOTOPOE ABJIACTCA IPUT'OJAHBIM B KQUECTBE HCKOppOSHOHHOﬁ TCIJ10-
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W3JIEJIME U3 MUHEPAJIbHOM BATBI
C H3KUM COAEPXXAHHEM XJIOPHJIOB

OO6nacTh TEXHUKH, K KOTOPOH OTHOCUTCS H300peTeHne

Hacrosimee u300peTeHHe OTHOCHTCS K HM3JENHI0 M3 MHHEPAIbHOIO BOJIOKHA H K
NPUMEHEHUIO U3ENHs U3 MUHEPAIbHOTO BOJIOKHA.

Y poBeHb TEXHUKH

Uznenus U3 MUHEPAJIbHOTO BOJIOKHA (TaKXKe Ha3bIBAEMbIE U3ACIUSIMH M3 MHHEPATbHON
BaThl) OOBIYHO COAEPIKAT MHUHEPAIbHbIE BOJIOKHA (Tak)Ke HAa3bIBA€MbIE HCKYCCTBEHHBIMHU
CTeKJIOBHOHBIMU BoJokHamMu (MMVF)), Takme kak, Hampumep, CTEKISTHHbIE BOJIOKHA,
KE€paMUYECKHe BOJIOKHA, 0a3ajbTOBBIC BOJIOKHA, IIJIAKOBBIE BOJIOKHA M KAMEHHBIE BOJIOKHA
(BOJIOKHA TOPHBIX TIOPOA), KOTOPBIE CBSI3aHbI BMECTE OTBEPXKACHHBIM TEPMOPEAKTHBHBIM
NOJMMEPHBIM MaTepHajJioM CBS3yroIero. Jlias wucrmonp30BaHWs B KAauecTBE TEIUIO- HIIH
3BYKOM3OJSILIMOHHBIX M3JEJMHA MaThl W3 CBS3aHHOTO MHHEPAJIbHOTO BOJIOKHA OOBIYHO
NPOM3BOAST IyTEM IMPEBpAINEHUs] pPAaCIIaBa, IOJYUYEHHOTO W3 MOAXOISIIHNX ChIPBEBBIX
MAaTepUaioB, B BOJIOKHA TPAAWLIHOHHBIM O0pa3oM, HampuMmep, ¢ TOMOINBI Ccrocoba
BpALIAOLIEICs Yalli WM C MOMOIIBI0 Croco0a KackagHoro poropa. BojokHa BbIAyBarOT B
KaMepy BOJIOKHOOCAXIEHHS U MPH UX MEPEHOCEe BO3AYXOM U BCE €Il B TOPsSYeM COCTOSHHH Ha
HHUX PACIBbUISIOT PAaCTBOP CBA3YIOIIErO M CIy4YaiHBIM 0Opa3oM OCaXKJArOT B BHUIE MaTa WIIH
NOJIOTHA Ha JIBWXKYLIMHCS KOHBeiep. 3areM MaT M3 BOJOKHA IOJAIOT B I€4Yb OTBEPKACHUS, B
KOTOpPOI1 HarpeTslii BO3AyX MPOAYBAIOT Uepe3 MaT Il OTBEPIKIAECHMs CBSA3YIOIIErO U XKECTKOIO
CBSI3bIBAHUSI BMECTE€ MHUHEPAJIbHBIX BOJIOKOH.

PaHee mpeAnoYTUTENbHBIMU CMOJIAMHU CBSI3YIOIIETO SIBJISUTHCH (heHOI(GOopMabaeruIHbIe
CMOJIBI, KOTOPBIE MOTYT OBbITh 5KOHOMUYHO M3TOTOBJIEHbI M MOTYT OBbITh HAMIOJHEHbI MOYEBHHOM
IO WCIONB30BaHHUA B KadecTBe CBs3yrouiero. OIHAKO CYLECTBYIOIIME H MPEIJIOKEHHBIE
3aKOHOTIPOEKThI HANPABJIEHbl HA CHIKEHHE WM HCKJIIOYEHUE BbIOPOCOB (hOpMANbAETHIA, UTO
NpUBENIO K pa3paboTKe CBA3YIOIIMX, CBOOOAHBIX OT (hOpMajbaeruaa, TaKHX Kak, Hampumep,
KOMITO3ULIH CBSI3YIOLIEr0 HAa OCHOBE NOJHKAPOOKCHUJIBHBIX IOJIMMEPOB W TOJHUOJIOB HIIH
MOJINAMUHOB, Takux Kak packpeitbie B EP-A-583086, EP-A-990727, EP-A-1741726, US-A-
5318990 u US-A-2007/0173588.

Jlpyrasi rpynma CBS3YIOIIMX, He coxepkamux (eHonpopMalbaeruiHble CMOJBbI,
NPEeACTaBIIsIET COOOW MPOAYKTHI PEaKUUU MPUCOSTUHEHUS/OTIIEIUICHUsT aTu()aTHIeCKuX W/ WjH
apOMATHYECKUX AHTUAPUAOB C AJKAHOJAMHUHAMH, Hampumep, Kak packpbito B WO 99/36368,
WO 01/05725, WO 01/96460, WO 02/06178, WO 2004/007615 u WO 2006/061249. 3tu

KOMIIO3ULIUH CBA3SYIOIIUX SABJAKOTCA BOAOPACTBOPUMBIMU U o6naz[a}0T MPEBOCXOAHBIMU
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CBA3YIOLIMMHU CBOWCTBAM C TOYKH 3PEHUsI CKOPOCTH OTBEPXKIEHUs U IUIOTHOCTH IIPH
orBepkaeHnn. B WO 2008/023032 packpbITbl MOIU(ULMPOBAHHBIE MOYEBUHOM CBS3YIOLINE
TaKOr0 TUIA, KOTOPbIE 00ECTIeUNBAIOT U3AENUS 13 MUHEPAJIBHON BaThl, UMEIOIINE YMEHBIIEHHOE
NOTJIOLIEHHUE BJIATH.

Tak xak HEKOTOpPbIE U3 UCXOAHBIX MATEPUAJIOB, UCIOJIB3YEMbIX MPU MOJYUYEHUU TAKUX
CBSA3YIOLIUX, SIBJIIFOTCSI JOCTATOYHO JOPOTrOCTOSALUMUA XUMUYECKUMH BELECTBAMHU, COXPAHAETCS
NOTpeOHOCTh B IOJYYEHHH CBS3YIOIINX, CBOOOMHBIX OT (hOpPMajbIeruza, KOTOPBIE MOXKHO
NPOM3BOAUTH SKOHOMHYHBIM 00pa3oM.

JlonomHUTEbHBIM 3G (HEKTOM, OTHOCSIIUMCS K paHEE€ U3BECTHBIM BOJHBIM KOMITO3ULIHSIM
CBSI3YIOILLErO Ui MHHEPAJIbHBIX BOJIOKOH, SIBJISIETCSl TO, YTO IO MEHbIIEH Mepe OOJIbIIMHCTBO
UCXOAHBIX MAaTEpPUAJIOB, HCHONB3YEMBIX MJIsi TNOJYy4YEeHHs] OSTHUX CBS3YIOIUMX, SIBISIFOTCA
NPOM3BOAHBIMH HCKOMAEMOTo TOIUIMBA. B  Hacrosimee Bpemsi NOTPEOUTENM CKJIOHHBI
NPENNOYUTaTh U3Eus, KOTOPbIE MOJHOCTBIO WK M0 MEHBIIECH Mepe YaCTUYHO MPOU3BOIAATCA

U3 BO300OHOBJIIEMBIX MaT€puajgoB, H, CJICAOBATCIbHO, CYILICCTBYET HGO6XOI[I/IMOCTB B

>
O6eCHeLIeHI/II/I CBA3SYHOIUX JIA MHHepaJ’IbHOfI BaTbl, KOTOPBIC IIO MEHBIIEN MEpPE YaCTHUYIHO
TIPOM3BOISTCS U3 BO30OHOBIISIEMBIX MaTEPHAJIOB.

OcHOBHOI#1 MpoOIeMOl UCTONb30BAHKS U3AEIHI U3 MUHEPAJIbHOIO BOJOKHA B Ka4eCTBE
TEIUIO- WJIN 3By KOU3OJIIIHUU AJIsI MTPOMBIHNIJICHHOTO O6OPYI[OBaHI/I$I 501050 TPY6OHpOBO,I[OB ABJIACTCA
koppo3usi. Takum oOpa3om, kopposusi mon wuzossinued (Corrosion Under Insulation, CUI)
OTHOCHUTCSI K BHELIHEH KOppOo3uu TPyOONpPOBOAOB MM 00OPYIOBaHUs, KOTOpasi BOSHUKAET MO
BHEIIHEH U30JIsILMel 3-3a MPOHUKHOBEHUS BOMIbI UK Biiaru. KoppoaupoBaHHasi MOBEPXHOCTD B
OCHOBHOM CKpbITa CHCTEMOM H30JIALUHN U He OyIeT BUHA 10 TeX TOp, MOKa U30JsLHs He OyaeT
ymaneHa Uil OCMOTpa WM B Cjlydae pa3pyLIeHHs MeTajla WWIH yTEeYKH, MPUBOMSIICH K
WHIIMIEHTAM, CBSI3aHHBIM C OXpaHOW Tpyma u TexHukoil Oe3zomacHoctu. CUI BO3HHKaeT, B
YaCTHOCTH, IIOJ PI30JI$IL[PI€I>1 CTAJIbHBIX KOHCTPYKLII/II\/'I, KOTOpPBIC MOABEPTarOTCA HUKIIHNYECCKUM
HU3MEHEHUSIM TEMITEPATY Pbl, HATPUMED, TPYOONIPOBOABI B HE(DTEra30BON OTPACIIH.

Kopposusi mpoucxoaut B MPHUCYTCTBUH BOIBI U Kucjaopoxa. Ecnu obopynoBaHue wiin
TPY6OHpOBOI[bI, TAKUE€ KaK CTaJIbHBIC KOHCTPYKOHUU 1101 PI3OJ'I$ILIPI€I>1, OCTarOTCA CYXHMU,
npobyiiemMa ¢ Koppo3ueir orcyTcTByeT. OMHAKO MOKET OBITh CJOXKHO COXPAaHUTb H3OJISLIMIO
cyxoir. OmpeneneHHbId THUI KOPPO3HMH MOXKET OBITh BbI3BAH WJIH TMOANEPKUBATHCS
BOAOPACTBOPHUMbBIMHU  XJIOPHUOAMU. CB;ISYI'OH_II/IG KOMIO3ULMKN TNPCAMICCTBYOLICTO YPOBHHA
TEXHUKHN  OJIA MUHEPAJIbHBIX BOJIOKOH MOTYT BKJIHOYaTb 3HAYUTCIIbHBIC KOJIM4YECTBA
BOZOPACTBOPUMBIX XJOpUAOB. COOTBETCTBEHHO, CaMO HM3JEJIMe W3 MHHEPaJbHOrO BOJIOKHA
MOKET CIIOCOOCTBOBATh KOPPO3UU M30JIUPOBAHHBIX J€TaNEH.

Puck BO3HMKHOBEHMsI KOPpPO3UHU YIJEPOAMCTON CTalu MOJ U3O0JSLUEH CYUTaeTCs
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BBICOKUM B TemmeparypHoM pauanaszoHe 50-175°C u skcTpeManbHBIM MpPH LUKIMYECKUX
temrieparypax ot -20 mo 320°C. Haubonee uvacto Bcrpedaromumucs tunamu CUI sBisiroTCst
o0Imas 1 ToueqHas KOppO3usl YIIIEPOAUCTON CTaJIH, KOTOPasi MOKET BO3HUKHYTh, €CIIH BIIaXKHAs
U30JIALMSA  BCTYNAe€T B KOHTAKT C YIJIEPOAMCTON CTalbl0, a TakKXke KOPPO3HMOHHOE
pactpeckuBanue nox HanpspkeHuem (ESCT) aycTeHuUTHOH Hep:KkaBewlled CTajiu, KOTOpoe
SIBJISIETCSI OCOOBIM THIIOM KOPPO3UH, B OCHOBHOM BbI3BIBAEMBIM JECHCTBHEM BOAOPACTBOPHUMOIO
XJIOpHJA.

PackpriTie nzobperenus

COOTBETCTBEHHO, LIEJIbI0 HACTOSLIETO M300PETEHHs SIBJIAETCS] OOECTIeUeHHe U3NENUs U3
MHHEPAJbHOIO BOJIOKHA Ui M3OJBILMH, KOTOpoe O0afaeT MOHMKEHHOH KOPPO3HOHHOM
AKTUBHOCTBIO TIO OTHOIICHHIO K H30JIUPYEMBIM OOBEKTaM, MPOU3BOAUTCS SKOHOMHYHO H
UCTIONIb3YEeT BO3OOHOBJISIEMbIE MaTEpHUalbl B KaUeCTBE HCXOIHBIX MPOAYKTOB IS TTOJTYyYEHUs
BOJHOM KOMIIO3ULMH  CBSI3YIOILEro, MCMONb3YeMON [JIs1 W3TOTOBJIEHMS] U3JENMsl U3
MHUHEPaJIbHOIO BOJIOKHA.

Eme onHOW wenpr0 HACTOALIErO H300peTeHHs sBISETCS oOecreueHHne NPUMEHEHHUS
TAKOTO U3/IENNs U3 MUHEPAJIBHOTO BOJIOKHA.

B cootBeTcTBUM C EPBBIM ACMIEKTOM HACTOSIILIETO M300pETEeHHs 00ECTIEYEHO U3AETHE U3
MHUHEpAJbHOIO BOJIOKHA, COJEp’Kalllee MHHEpalbHble BOJIOKHA, CBA3aHHBIE OTBEPXKIEHHOMU
KOMIIO3ULMEN CBSA3YIOIIEro, MPU 3TOM HEOTBEPKAEHHAs] KOMIIO3MLIMS CBSA3YIOILETO COAEPIKUT
OIUH WK OoJiee OKHMCIEHHBIX JIMTHUHOB, IIPU 3TOM H3JIeJINe U3 MUHEPAJbHOTO BOJIOKHA MMEET
COZIepKaHME BBIIIENAUNBAEMbIX BOROH XxyopunoB MeHee 10 mr/kr B coorBerctBuu ¢ EN
13468:2001.

B coorBercTBHMM CO BTOPBIM AaCHEKTOM HACTOSIIIEro H300peTeHus o0ecreueHo
NPUMEHEHUE W3JeNusl W3 MHUHEPAJIbHOIO BOJIOKHA, COMAEP)KALero MHUHepajbHble BOJIOKHA,
CBSI3aHHbIE OTBEPKIEHHON KOMITO3ULIUEH CBSA3YIOLIEro, MPU 3TOM HEOTBEP KAEHHAs KOMIIO3ULIMS
CBSI3YIOIErO CONEP’KUT ONUH Wi OoJiee OKUCIICHHBIX JIMTHHHOB, B KAa4eCTBE TEIUIO- W/HIIN
3BYKOHM3OJISIMH, B YaCTHOCTH, HEKOPPO3MOHHON TEIUIO- /MM 3BYKOH3OJSILUH, IMPH 3TOM
U3IeNIie W3 MUHEPAJbHOTO BOJIOKHA HEOOS3aTENbHO HMEET CONEP’KaHHWE BBIIEIauYnBAEMbBIX
BONOH xj0punoB MeHee 10 mr/kr B cootBercTBuu ¢ EN 13468:2001.

B cooTBeTcTBMM € TpPETHMM AaCMEKTOM HACTOSINEro H300peTeHHst obecredeH crocod
W3TOTOBJIGHUSl W3JENMsl U3 MUHEPAJbHOIO BOJIOKHA, COJEpIKalllero MHUHepajbHblE BOJIOKHA,
CBSI3aHHbIE OTBEPKIEHHON KOMITO3ULIMEN CBSA3YIOLIETO, IPH 3TOM HEOTBEPKAEHHAs! KOMIIO3ULIMS
CBSI3YIOIErO COAEPXKUT ONUH MK Oojiee OKHCISHHBIX JIMTHUHOB, TPH 3TOM H3JEIHE W3
MHHEPAJIBbHOIO BOJIOKHA HEOOS3aTENIbHO UMEET COJIePKaHNE BBILIENauMBAEMBIX BOAOH XJIOPHUIOB

meHee 10 mr/kr B coorBeTcTBUU ¢ EN 13468:2001,
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IPU 3TOM CITOCO0 BKIIFOYAET CTAAHMH, HA KOTOPBIX:

a) o0ecrnevynBarOT HEOTBEPKACHHYIO BOIHYIO KOMITO3UIMIO CBS3YIOIIErO, COAEPIKAILYIO
OJIMH UK OOJIee OKUCIIEHHBIX JIUTHUHOB U BOLY,

b) npuUBOIAT B KOHTAKT MUHEpaJbHblE BOJOKHA C HEOTBEP)KACHHOM BOJHOMN
KOMITO3UILIMEN CBS3YIOILETO, U

C) OCYIIECTBJIIOT OTBEPKACHNUE KOMITO3ULIMM CBSI3YIOILEro, HaXOASIECs B KOHTAKTE C
MUHEPAJIbHBIMHU BOJIOKHAMH,

IpU O5TOM MO MEHbIIEH Mepe YacTb BOAbI WM BCA BOAA, COAEpIKALIAsCA B
HEOTBEPIKICHHOW BOJHOW KOMITO3ULIMU CBSI3YIOLIETO, MPEACTaBsieT co00i 10OaBICHHYIO
HEOUHIIEHHYI0 BOAY, MPU OSTOM HEOUWIIEHHAas BOAa TPEANOYTHTEIbHO BbIOpaHa W3
BOJIOTIPOBOHOM BOIBI, OXKI€BOM BOABI, TEXHOJOTHUECKOHN BOABI MM UX KOMOHMHALHH.

B cooTBeTCTBHM C YETBEPTHIM ACMEKTOM HACTOSIIEr0 M300peTeHUsT OOECTIeYeH MOJIBbIH
OOBEKT, TIOKPBITBIA H3IEIHEM W3 MHHEPAJIbHOTO BOJIOKHA B KAaueCTBE TEIUIO- WK
3BYKOU3OJSILIUK, NPH 3TOM H3JEJIHE W3 MHUHEPAJIbHOIO BOJIOKHA COAEPKUT MUHEPaIbHBIE
BOJIOKHA, CBSI3aHHBIE OTBEP>KACHHON KOMIIO3ULMEH CBS3YIOLIEro, MPHU 5TOM HEOTBEPXKACHHAs
KOMITO3ULIMST CBSI3YIOLIETO CONEPKUT OAMH WK OoJiee OKHCIEHHBIX JIMTHUHOB, NPU 3TOM
U37eNIie W3 MHHEPAJbHOTO BOJIOKHA HEOOs3aTE€IbHO HMMEET COAEPIKaHUE BbILIENAYHBAEMbIX
BozoM xJyiopunoB MeHee 10 mr/kr B cootBercTBuu ¢ EN 13468:2001.

ABTOpEl M300peTeHUs] OOHAPYXKWJIM, YTO MOXKHO HCIOJB30BAaTh U3JENHE W3
MUHEPAJIbHOIO BOJIOKHA B Ka4€CTBE HU3KOKOPPO3MOHHOU WJIU AK€ HEKOPPO3MOHHOM TEIUIO-
W/WIM  3BYKOM3OJSILMM, KOTAA MUl M3JeNUsl M3 MMHEpPAIbHOrO BOJIOKHA MHCHOJB3YIOT
KOMITO3ULIMIO CBSI3YIOIIEro Ha OCHOBE OKMCJEHHOIO JIMTHHWHA. JTa KOMIIO3ULUS CBSI3YIOLIEro
MMeEEeT HEOXKUJIAHHO HU3KO€ COAEPKaHNE BBILIENAUNBAEMbIX BOAOU XJIOPUAOB.

Onucanue nNpeanovYTUTENbHBIX BAPUAHTOB OCYILECTBICHUS

Uznenne w3 MHHEPATBPHOTO BOJOKHA MO HACTOSINEMY H300PETEHUIO COAEPIKUT
MUHEpaJIbHbIE BOJIOKHA, CBSI3aHHBIE OTBEPXKACHHOW KOMIIO3ULIMEHN CBS3YIOIIErO, IPU 3TOM
HEOTBEP KIEHHAsI KOMITO3ULHS CBA3YIOLIETO COACPIKUT OJUH TN O0Jiee OKUCIEHHBIX JIUTHUHOB,
IpU 3TOM M3JENHE U3 MHUHEPAIBHOIO BOJIOKHA MMEET COJEP:KaHHE BBILIENaYNBAEMbIX BOJOU
xjopunoB Mmenee 10 wmr/kr B coorBerctBuu ¢ EN 13468:2001, mpu 3TOM comepskaHue
BBILIEJIAYMBAEMBIX BOAOH XJIOPHIOB MPENNMOYTHTEIBHO COCTAaBIsIET MeHee O MI/KI B
cootserctBuu ¢ EN 13468:2001.

Jins uenell HACTOsINEH 3asBKU COAEPIKAHUE BBILIENAYUBAEMBIX BOJOW XJIOPHUIAOB B
U37IeJIMM U3 MUHEPAJIbHOTO BOJIOKHA U3MepstoT B cooTBeTcTBUU ¢ EN 13468:2001. Crannapt EN
13468:2001, cpeau mnpodero, OTHOCUTCSI K  ONPEAECICHUI)  CJIEIOBBIX  KOJIUYECTB

BOAOPACTBOPHUMOr0 XJjiopuaa B TCIUIOU3OSIUOHHBIX MaTepuajax At CTPOUTCJIBHOI'O
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o0OpyZIOBaHUS W TPOMBIIJIEHHbIX ycTaHOBOK. CraHpmapT ompeznenser oOOpPyAOBaHHE W
METOJMKHU OTIPEAENIEHNUs CIEOBBIX KOJUYECTB BOJOPACTBOPUMOTO XJIOPUAA B BOAHOM SKCTPAKTE
w3nenust. [loqpoOHast mHpOpMaLyst COAEPKUTCS B STOM CTaHAAPTE.

Copep:xaHue BbILIENAYNMBAEMBIX BOJON XJIOPUAOB YKa3blBA€TCS B MI XJIOPUAOB Ha KI
m3enusi U3 MuHepanbHOro BojiokHa. Ccbutasicb Ha Tabmuiy 1 B cranmapre EN, ms
BBIIIEIAYMBAHMs HCTonb3yercs temneparypa 100°C B Teuenme 0,5 u. ITogroroBky obpasua
npoBogsaT B coorBeTcTBHM ¢ 7.2.1 EN 13468. Ananu3 npoonsat B coorBetcTBuu ¢ 7.2.2.2 EN
13468 (onpeneneHre ¢ MOMOLIBIO HOHHOH XpomaTtorpadum).

ABTOpBI U300peTeHUs] OOHAPYKWIM, YTO H3ACIHS W3 MHUHEPAJIbHOTO BOJIOKHA IO
HACTOSIIEMY M300PETEHUIO UMEIOT YIUBUTEIBHO HU3KOE COAEPKAHNE BBIIIEIAYHBAEMbIX BOIOM
XJIOPUZOB. DTO CIPaBENJINBO AK€ B TOM Cilydae, KOTAa ANl U3rOTOBJIEHUS HEOTBEPKIEHHOMN
KOMIIO3UIIMM CBS3YIOLIEro HCIOJB3YEeTCsl HEOUMIIEeHHas! BOJa, Takas KaK BOJOIPOBOJIHAS WU
TexHojoruueckasi Boga. Kak M3BECTHO crelMaiucTaM, HEOUHIIEHHas BOAAa MOXKET COAEpKaThb
3HAYUTENbHbIE KOJNYECTBA XJIOPUA.

He >xenast ObITh CBA3aHHBIMH KaKOW-TMOO KOHKPETHOW TEOPHEH, aBTOPBI HACTOSINErO
U300peTeHNs TMOJArar0T, YTO HU3KOE CONEP’KAaHHWE BBILIENAYMBAEMBIX BOAOH XIJIOPUIOB B
U3CNUSIX W3 MUHEPAJIbHOTO BOJIOKHA IO HM300pETeHMIO, Iake€ €CNU JJIi H3TOTOBJICHUS
KOMIIO3ULMM CBSI3YIOLIET0 HCMOJb3YIOT BOJONPOBOAHYK) WM TEXHOJOTMYECKYHO BOAYy, IO
MEHbIIEH Mepe 4YaCcTHUYHO OCHOBAaHO Ha 3aXBaTe€ XJOPUA-UOHOB MaTpULEH CBS3YIOIIEro Ha
OCHOBE OKHMCJIEHHOT'O JINTHUHA. DTOT 3aXBaT MPEeNOTBPALAET BhILIENIa4YuBAHUE XJIOPUAA, TAK UTO
OH He IOCTYIIEH AJIsl KOPPO3UOHHOM aKTUBHOCTH.

Kak npaBuiio, HEOTBEPIKAEHHAs KOMITO3ULMS CBSA3YIOIIETO MPEACTABISIET COOOI BOIHYIO
KOMIIO3ULIMIO CBs3yIoLero. Boxa, comepskaiasicss B BOATHOW KOMITO3UIIUU CBSI3YIOLIETrO, MOXKET
NPEACTABIATh COOOI OYMINEHHYIO BOAY, HEOUHMIIEHHYIO BOIY HJIM KOMOWHALIUIO OYHUINEHHON
BOJIbI U TOOABJICHHOW HEOUYUIEHHON BOBI.

B npennmoutuTenbHOM BapuaHTE OCYLIECTBJICHHUS HEOTBEP)KACHHAs KOMIIO3ULIUSA
CBSI3YIOIIETrO MPEACTAaBISIET COO0H BOIHYI0 KOMIIO3ULIMIO CBS3YIOLIETO, B KOTOPOW IO MEHBIIEH
Mepe 4YacTb BOJbl WJIM BCA BOJA, COAepXkKAallascs B BOJHOM KOMITO3ULIMU CBS3YIOLLIETO,
npencTaBisieT coOOM HEOUMIIEHHYIO BOXMY, a JAPYras 4acTb BOJBL, €CIH TakKOBas HMEETCs,
SABIISIETCS OYMIIEHHON BOAOW. JTO YAUBHUTENBHO, IOCKOJIBKY B OOBIYHBIX CBS3YIOLINX
NPEAIIECTBYIOIIETO YPOBHS TEXHUKUA OOBIYHO HUCTOJIB3YIOT OUHIIECHHYIO BOAY, YTOOBI M30€kKaTh
3HAYUTENBHOIO COoAepkaHUsl XJIopuaoB. IIpuMepamu ounieHHON BOABI SIBJISIOTCS BOAA IOCHE
OoCMOcCa, EMOHU3MpPOBaHHAs BOJA WIM AUCTWUIMPOBAHHAs BOJA, U OHHU TaK)Xe YINOMUHAKOTCSA
HIDKE.

OunmenHass Bonxa, Kak MpaBWJIO, TNpeACTaBisieT Cco0OH  BOMy, MPOLIEAIIYIO
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MEXaHUYEeCKYI0 (uIbTpanuio win o0paboTKy M yHajeHHs IpuMecedl W MpeBpalleHus ee B
NPUTONHYIO il HUCIOJb30BaHUs.  J(MCTWUTMpOBaHHAsE BOJa  sIBJISIETCS  HauOoJee
pacrpocTpaHeHHOH (OpPMOI OYHUINEHHOHN BOIBI, HO B MOCJIEAHUE TOABlI BOAY Halle OYHIIAIOT C
MOMOIIBIO JIPYTHUX TPOIECCOB, BKJOYAas EMKOCTHYIO JE€MOHHM3AINI0, OOpaTHBIH OCMOC,
YyrONbHYK  QuiabTpamnuioo, MUKPOQUIBTPALMIO,  YIBTPA(UIbTPALHUID,  YIbTPAPHOTIETOBOE
OKHCJICHHE WM 3JIEKTPOACHOHM3AalM0. [IpeamodTuTenbHO, YTOOBI OYMIIEHHAs BOJA,
UCIIOJIb3yeMasi B HEOTBEPXKACHHONW KOMITO3ULIMU CBA3YIOLIErO, UMesla COAEp KaHUE XJIOPUAOB
meHee 10 Mr/J1, mpennouTUTEIbHO MEHee 5 MI/JI.

Ilpumepamu mnonpxopsiniell HEOUUINEHHOW BOABI SIBJSIOTCS BOJOIMPOBOAHAs BOJA,
JOKIeBask BOAA, TEXHOJOTWYeckas Boja wim ux komOuHamusi. CopepskaHue XJIOPUIOB B
BOJIOTIPOBOHON U JOKIEeBOW Boae oObrdHO Haxomutcs B mpenenax 10-200 mr/n. CoxepskaHue
XJIOPUIOB B TEXHOJOTMYECKOH BOme OOBIMHO HAXOmUTCS B aAuamasoHe 25-200 wr/om.
[IpenmodrurenpHO, YTOOBI HEOUHIEHHAS BOAA, UCTIOIb3yeMasi B HEOTBEPKACHHONW KOMITO3UIIUU
CBSI3YIOIEro, MOIJIa UMETh COAEpIKaHWEe XJOPHAOB MO MeHblned mepe 10 wmr/m, Hampumep,
coniepskaHue XJopuaoB B auamazone 10-200 mr/m.

Jlons nobaBeHHOM HEOUHIIIEHHOMN BOIBI MOKET HAXOAUThLCA B auamna3one 0-100 macc.%,
npennoututesibHo 30-100 macc.%, maubonee npennouturenbHo 50-100 macc.%, B pacuete Ha
OOLIyI0 Maccy BOIBI, COIEpKALICHCS B HEOTBEP KIEHHOW KOMIO3UIMH CBSI3YIOIIETO, Ipyras
4acTh, €CJIM TAKOBAsI UMEETCsI, MPEICTaBIIsIeT COOOH OYUIIEHHYIO BOY.

Ha npomsbliieHHOM NpeanpusTii KOMITO3ULUIO CBS3YIOIIEro OOBIMHO HU3rOTaBINBAIOT B
KOHIIEHTPUPOBaHHON (opMe, T.e. Comep:kaHHEe BOIbI TOANEPIKUBACTCS HA HHU3KOM YPOBHE.
ITocne nOCTaBKM KOHLEHTPUPOBAHHYID KOMIIO3HMLIMIO CBSI3YIOIEro pa30aBlISIIOT MyTeM
no0aBJeHUs] BOJbI HA MECTE MPOM3BOACTBA MUHEPATHLHOTO BOJIOKHA IO MOAXOSIIEH BSI3KOCTH.
Pa30aBiieHHasT KOMIIO3ULIMSL CBSI3YIOIIEr0 KOHTAKTHUPYET C MUHEPATbHBIMH BOJIOKHAMH U
OTBEPIKAAETCS C MOJYYEHUEM U3JIEeNIUS U3 MUHEPATbHOTO BOJIOKHA. [IpenmyIecTBO HacCTOSIIIEro
u300peTeHNs 3aKJII0YaeTCsl B TOM, YTO HEOYHINEHHAs BOZAA, Takash KaK BOJAOIMPOBOIHASI BOMA,
JOKIeBasi BOAA WJIM TEXHOJIOTMYECKAash BOAA, MOXKeT ObITh HCIONb30OBaHA Ui pa3OaBlieHUs
KOHLEHTPUPOBAHHONW KOMIIO3ULMU CBSA3YIOLIErO, U HECMOTPsSl HA 3TO, MOJYYArOT MPOAYKTHI C
HU3KUM COZEPKaHUEM BBILLEIAYUBAEMBIX BOAOU XJIOPUAOB.

B npennoyTuTeNnbHOM BapHaHTE OCYILUECTBJICHUS CBA3YIOIIME B COOTBETCTBUU C
HACTOSLIUM H300peTeHreM CBOOOIHBI OT (hOpMajIbAerHaa.

JLis meneit HacCTOsIMIEH 3asiBKU TEPMHUH «CBOOOIHBI OT (hOpMaliberuia» MnpenHa3sHaueH
IUTS XapaKTePUCTUKHU U3ENHS U3 MUHEPAJIbHOM BaThl, B KOTOPOM BbINeIeHHE (hOpMaibAeruaa u3
U30€IUs U3 MMHEPAIbHOM BaThl COCTABISET MEHee 5 MKI/M>/4, MpPEANOYTHTENIHLHO HMXKE 3

MKr/M*/4. TIpennodYTUTeNbHO WCMbITAHUE MPOBOAAT B cooTBeTcTBMM c ISO 16000 nns



UCIIBITAHUI Ha BbIIEJIEHUE aJbAeTUAA.

HeotBepxneHHas KOMIO3ULMS — CBSI3YIOLIETO AJs  WM3TOTOBJIEHUS  U3JENMs U3
MHUHEPAJbHOIO BOJIOKHA IO HACTOSIIIEMY M300PETEHHIO CONEPKUT OAMH UIIH 00Jiee OKHCIEHHBIX
JUTHUHOB B Ka4eCTBE KOMITOHEHTA (1).

KomnoneHT (i)

KommnonenT (i) Haxoaurcs B popMe OJHOTO mitn 0oJiee OKHCICHHBIX JIUTHUHOB.

JIMrHuH, LENTI0N03a U FeMULIEIUTION03a SIBJISIIOTCS TPEMsl OCHOBHBIMU OPTaHUYECKUMU
COEIMHEHUsIMU B KJIETOYHON CTEHKe pacTeHuil. JIMrHMH MOXKHO paccMaTpuBaTh KakK KIEH,
CKPEIUISIFOINMH  BOJIOKHA IHEJUTFOJIO3bl.  JIMTHUH COAEpXKUT Kak THAPOPWIbHBIE, TaK U
ruapo¢oOHbIE TPYMIBL. ITO BTOPOH MO PAaCIpOCTPAHEHHOCTH NMPHPOIHBIA MOJHMEP B MHDE,
YCTYMAKOIUNA TOJNBKO LEJUTI0JIO3e, M, MO OleHkaMm, OoH coctaBisier 20-30% ot obmero
KOJIMYECTBA YIJIEPOZA, COEpKAIerocss B Omomacce, KOTOpoe cocTasisieT Oonee 1 mMmumapaa
TOHH BO BCEM MHDE.

Ha ¢ur. 1 nokasan y4acTok BO3MOXKHOH CTPYKTYpPBI JIUTHHHA.

Ha pbiHKE [OCTYNMHBI Kak MHUHHUMYM 4YeTbIpe€ IPYMIbl TEXHUYECKUX JUTHUHOB. JTHU
4eTblpe TpyNmbl MOKa3aHel HA ¢ur. 3. Bo3moxHas msATas rpymna, JUTCHWH, TOJTYYEHHBIA B
pesynbraTe Ouonorndeckoii nepepadorku (Biorefinery), KOTOpbI HE3HAYUTENBHO OTIMYAETCS,
MIOCKOJIbKY ONMCBIBAETCS] HE MPOLIECCOM OSKCTPaKLMM, a IPOMCXOKIEHHEM IpoLecca, T.€.
Ouonornueckoil nepepaboTKOH, M MO3TOMY MOXKET OBITh CXOAHBIM HIIM OTJINYATHCS OT JIFOO0H 13
APYTUX YNOMsHYTHIX rpynm. Kaxkpas rpynna oriauvaercss ApyT OT APYTra, U Kakaas MOAXOAUT
IUIs1 PA3JINYHBIX NPUMEHEeHUH. JINTHUH npeacTaBisieT coO0H CIIOKHBIN TeTeporeHHbIi MaTepHa,
COCTOSIIMHA M3 TPeX Pas3IMYHBIX MOHOMEPOB (DEHMINPOINAHA, B 3aBUCHMOCTH OT HCTOYHHKA.
JIMrHUHBI XBOMHBIX TOPOA 0Opa30BaHbl B OCHOBHOM U3 3BE€HBEB KOHU(EPUIOBOTO CIUPTA, CM.
¢dur. 2, u B pesynbrare OHU OOJiee OTHOPOIHBI, YE€M JIMTHUHBI JIMCTBEHHBIX MOPOJ, KOTOpBIE
uMeroT Oosiee BBICOKOE COAEP)KaHWE CHUPHHTIJIOBOrO cruprta, cM. ¢ur. 2. BuemrHuii BUX U
KOHCHUCTEHLMS JIMTHUHA BECbMa U3MEHUYNBbI U CUJIBHO 3aBUCST OT Mpoliecca.

KpaTkoe onmcanne CBOMCTB 3TUX TEXHUYECKHUX JIMTHUHOB MIOKA3aHO HA ¢ur. 4.

JIurHoCyIb(pOHAT, TOJYYECHHBIH B pe3yJbTaTe CyJb(UTHOH BapKH, OCTAETCS CAaMbIM
KPYIHBIM KOMMEPUYECKH JOCTYITHbIM UCTOYHUKOM JIMTHUHA C MOLIHOCTBIO 1,4 MUJUIMOHA TOHH.
Ho ecnu octaBuTh 3TO B CTOpOHE, KpadT-polLecc B HACTOsINEE BpeMsl SBISIETCS HauOoee
UCTIONIb3YEMBIM TIPOLIECCOM TPOM3BOICTBA LEJUTIOJIO3bI M MOCTENIEHHO 3aMEHsIET CYJIb(UTHBIHI
npouecc. IIpubnusurenpHo 78 MUITMOHOB TOHH JIMTHWHA B TOJA NPOU3BOAMTCS B MHUpPE TIPH
NPOM3BOACTBE KpaT-LEeNTr0I03bl, HO OOJNBbIIast €ro 4acTh CKUraeTcsl Uil MOJNy4YeHHs mapa H
sHepruu. Tekyiue MOIIHOCTH NO HM3BJICYEHMIO JIMTHUHA W3 KpadT-mporecca OLEHHBAIOTCS B

160000 TOHH, HO MCTOYHUKH YKAa3bIBAIOT, YTO TEKYyLIEE€ U3BJICYEHUE COCTABIIAET BCETO OKOJIO
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75000 TomH. KpadT-murHuH mNOMy4alOT M3 YEPHOro IMEeNOoKa, OTPabOTAaHHOrO IIEeJIOKa
cyabparHoro mnu kpadr-npouecca. Ha maHHBIE MOMEHT I MPOU3BOACTBA KpaT-JIUTHUHA
UCTIONB3YIOTCST 3 M3BeCTHBIX mporecca: LignoBoost, LignoForce u SLRP. Otu 3 mponecca
CXOXH B TOM, 4TO OHHU BKitouaroT nodasnenne CO2 ans cHmkennst pH no 9-10 ¢ mocienyrommum
NOAKUCICHUEM AJi JajbHeimero caukeHus: pH npumepno no 2. IlocnenHss cranus BKIHOYAeT
HEKOTOPYI0O KOMOMHAIIMIO MPOMBIBKH, BBIIIENAYUBAHUA M (UIBTPALMU U YAAJICHUS 30Jbl U
APYTUX 3arpsi3HSIOLIMX BEINEeCTB. OJTH TPU Mpolecca HaxXONATCS Ha pasHbIX CTagusX
KOMMepLIUATH3aLIH BO BCEM MHpE.

KpadTt-npouecc BBOOUT THOJOBBIC TPyMIbl, CTHIBOEH, B TO BpeMs KaK HEKOTOpPbIE
yraeBoasl octarorcs. Cynbdar HaTpusl TakKe MPUCYTCTBYET B KA4ECTBE MPHUMECH BCIIEICTBUE
OCaKIEHHsI IMTHUHA U3 PAaCTBOpA CEPHOW KHCJIOTOH, HO MOTEHIHAIBHO €r0 MOXKHO H30eXKaTh,
U3MEHMB Croco0 BbIneneHus: JuriuHa. KpadT-npouecc npuBoauT K 00pa3oBaHUIO OOJBIIOTO
KoMm4ecTBa (DEHONIbHBIX TUAPOKCUJIBHBIX TPYIII, W TAKOW JINTHUH PACTBOPHUM B BOZE, KOTIA 3TH
rpymsl noHu3uposaHs! (pH Beime ~10).

Kommepueckuit  kpadT-murHuH OOBIYHO WMeeT 0Oojiee BBICOKYIO YHCTOTY, YeM
JurHocyJsiboHaTel. Monekysipaas Macca cocrasisier 1000-3000 r/monb.

HaTtpoHHBII JTUrHUH MONy4YaroT B MPOLIECCaX BapKU C THAPOKCHUAOM HAaTpUs, KOTOpBIE B
OCHOBHOM HCHOJIB3YIOTCSI JUIsl MIIEHHYHOW COJIOMBL, Oaracchl M JibHA. HaTpOHHBINA JIMTHUH 10
CBOUM CBOMCTBaM ONM30K K KpadT-mUrHuHy no pactsopumoctd U Tg. B 3TOM mponecce He
UCTIOJIB3YETCsl Cepa U OTCYTCTBYET KOBAJIEHTHO CBSI3aHHAs cepa. Y POBEHb 30JIbl OYEHb HU3KUI.
HatpoHHBI JUrHUH HMMEET HU3KYK) PAcTBOPUMOCTb B HEUTPAJbHBIX U KHUCHBIX Cpelax, HO
NOJHOCTBIO pacTBopuM npu pH 12 u BeIne.

JIurHoCYIb()OHATHBIN TPOIECC BBOAMT OOJBIIOE KOJHUYECTBO CYJIb(OHATHBIX TPYIII,
JEeNalIluX JUTHUH pacTBOPUMBIM B BOZAE, a TakXe B KHCIBIX BOJIHBIX pPacTBOpax.
JlurHocynedoHaTel comepkat 10 8% cepbl B Buae cysb(oHaTa, TOrna Kak KpadT-JIUrHUH
comepxkuT 1-2% cepbl, B OCHOBHOM CBS3aHHOH C JHUrHUHOM. MOonekyispHas wmacca
aurHocysisponara cocraeyisger 15000-50000 r/mMonb. DTOT JIMTHUH COAEPKUT OoJbiie
OCTaTOYHBIX YIJIEBOJIOB MO CPABHEHUIO C APYTHMH THIIAMU M UMeeT Ooiee BBICOKYIO CPEIHIO0
MOJIEKYJISIpHYI0O Maccy. Tummunoe ruapodoOHOE SApPO IJUTHUHA BMeCTe C  OOJBbIIUM
KOJINYECTBOM MOHM3MPOBAHHBIX CYJb(OHATHBIX TPYII JETAET 3TOT JUTHUH MPUBIEKATEIbHBIM
B KauecTBE IIOBEPXHOCTHO-aKTUBHOI'O BElIeCTBa, W €ro 4YacTO MHCMOJNb3YIOT IpHU
AUCIIeprUpOBaHUM LIEMEHTA, U T. 1.

Ewe onHOM rpynmnoi TUrHUHOB, KOTOPbIE CTAHOBSITCS] JOCTYITHBIMHU, SIBJISFOTCS JIUTHUHBI,
NOJTIy4YE€HHBIE B MpoLieccax OMONIOrHYecKOi nepepaboTKH, B KOTOPBIX YIJIEBOABI OTAEINSIOTCS OT

JIMT'HMHA C IIOMOINBK) XMMHYCCKHUX WJIIH OHMOXUMHYECKHUX npoueccoB C MOJYyUCHUEM (bpaKI_II/II/I,
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OoraToil yrieBomaMu. IJTOT OCTABLIMHCS JIMTHUH HA3bIBAIOT JIMTHUHOM OHOJIOTHYECKOM
nepepaboTku. buonepepabarbiBaromiue 3aBOAbI HALENEHbBl HAa MPOU3BOJACTBO JHEPTUU H
3aMEHUTENeH UId MPOAYKTOB, MOJY4Ya€MbIX W3 HCKOMAEMOro TOIUIMBA U HEPTEXMMUYECKHX
NPOJYKTOB, a TaK)XXe JIMMHUHA. JIUTHUH, MOJy4YEeHHBIH B pe3yJbTaTe 3TOro Ipolecca, OObIYHO
CUMTAETCS MAJIOLIEHHBIM NMPOAYKTOM WM Aa’K€ OTXOAOM, KOTOPbIH B OCHOBHOM HCIIOJIb3yETCs
IUIS TEPMUYECKOTO CXKMIaHMs WM B KaueCTBe HU3KOKAUECTBEHHOIO KOpMa, WIIN yTUIIU3UPYETCs
UHBIM 00pa3oM.

JIOCTYITHOCTh ~ OPraHOCOJIBBEHTHOTO JIMTHUHA TO-NIPEKHEMY pPacCMaTPUBAETCS B
miioTHOM MaciuTtabe. [Ipoliece BKIIIOYAET SKCTPAKIMIO JUTHUHA BOJOH BMECTE C Pa3IMYHBIMU
OPTaHUYECKUMH PACTBOPUTEJISIMU (Yale BCErO 3TAHOJOM) U HEKOTOPBIMH OPraHHYECKUMHU
kucnoramu. IIpenmyInecTBoM 3TOro mporecca sIBJsieTcs: ojiee BBICOKAs YHUCTOTA IOJy4aeMOro
JUTHAHA, HO TPH 3HAYUTENbHO OoJiee BBICOKOW CTOMMOCTH IO CPaBHEHUIO C IPYyTUMH
TEXHUYECKUMH JINTHUHAMH U C PACTBOPUMOCTBIO B OPTaHMUECKUX PACTBOPHUTENISIX, & HE B BOE.

[Ipenpinyiue MONBITKHA UCIONB30BATh JIUTHUH B KAaY€CTBE OCHOBHOI'O COCAMHEHUS IS
KOMITO3ULIMH CBSI3YIOLIETrO JJIi MUHEPAJIbHBIX BOJIOKOH HE YBEHYAIHNCH YCIEXOM, MOCKOJBKY
0Ka3aJIoCh TPYIHO HAHTH MOAXOASIINE CLIMBAIOIIUE areHThbI, KOTOPbIE IMO3BOJMINA OBl TOCTUYb
JKEJAEMbIX MEXAHHUECKUX CBOMCTB OTBEP)KACHHOTO M3IEJIHsS U3 MUHEPAJIbHOW BaThl U B TO K€
BpeMs1 n30ekaTh BPEAHBIX W/HIIN BBI3BIBAIOIINX KOPPO3UIO KOMIIOHEHTOB. B HacTosiinee Bpems
JIMTHUH HCTIONB3YETCs JJIsl 3aMEHbl XUMHYECKUX BELIECTB, IMOJYUYEHHBIX U3 HEe(PTH, TAKHX Kak
(deHon B peHONbHBIX CMOJIAX, B CBS3YIOMUX WK B OuTyMe. OH TakxKe HCIIONB3yeTCsl B KaUeCTBe
n00aBKH K LIEMEHTY U OETOHY, a B HEKOTOPBIX aCMEKTaX B KAYECTBE AUCIEPTaTOPOB.

CmmBaHMe moNMMepa B LEJIOM JOJIKHO 00eCIIeYnBaTh yJIy4IleHHbIe CBOHCTBA, TAKUE KaK
MEXaHHYEeCKas, XMMHUYEeCKass W TepMHYecKass CTOMKOCTb W T.JA. JIurHuH ocoOeHHO OoraT
(eHOoTbHBIMU U anu(ATHUECKUMHU THIPOKCHIbHBIMUA TPYIIIAMH, KOTOPbIE MOTYT PEearHpoBaTh,
NPUBONSA K OOpPa3OBaHHUIO CUIMTOW CTPYKTYpPbl JIMTHUHA. Pa3muuHbIe JIMTHUHBI Takke OyayT
UMETb JPYrHe AOCTYIHbIE (YHKUHMOHAJbHBIE TPYMIBI, KOTOPBIE MOTEHLHAJIbHO MOTYT OBITH
ucrosb30BaHbl. CyLeCTBOBAHUE 3THX JPYTHX IPYIIT BO MHOTOM 3aBUCHUT OT CIOC0O0a OTAENIEHHS
JUTHAHA OT IEJUTFOJIO3bl W TeMHULEIUTIONIO3bl (THOJBI B KpadT-JIUTHUHE, CYJIb(QOHATHI B
JUTHOCYJIb(OHATE U T.11.) B 3aBUCHMOCTH OT UCTOYHHKA.

bei1o OOHApY’KEHO, YTO MyTEM HCIONBb30BAHUS OKHCJIEHHBIX JIMTHUHOB MOTYT OBITH
W3TOTOBJICHBI KOMITO3UIIMH CBSI3YIOIIETO JJII MUHEPAJIBbHBIX BOJIOKOH, KOTOPBIE OOECTIEUHBAIOT
NPEBOCXOIHbIE CBOHCTBA U3ENUS N3 MUHEPAJIBHOTO BOJIOKHA.

B ongHOM BapmaHTe OCYIIECTBIEHHsS KOMITIOHEHT (1) HaxomauTcs B (OpME OFHOrO HIIN
Ooee OKUCIEHHBIX KpadT-JTUTHUHOB.

B ongHOM BapmaHTe OCYLIECTBIEHHs KOMITIOHEHT (1) HaxoauTcs B (opMe OAHOrO HIIU
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OoJiee OKUCIEHHBIX HATPOHHBIX JIUTHHHOB.

B ongHOM BapmaHTe OCYLIECTBIEHHs KOMITIOHEHT (1) HaxoauTcs B (pOpMe OFHOrO WU
0ojyee OKMCIEHHBIX aMMHAKOM JIMTHUHOB. Jlng 1eneil HacTosmero u300peTeHus TePMUH
«OKMCJIEHHbIE aMMHAKOM JIMTHUHBDY CIIEAyeT NMOHMMATh KaK JIMTHUH, KOTOPBIM OBII OKUCIIEH
OKHCJISIIOIIMM areHTOM B INPHUCYTCTBUH aMMHAaka. Te€pPMHMH «OKHCIIEHHBII aMMHAKOM JIMTHUH)
obo3Hauaercs abbpesuarypoit AOL.

B anpTepHaTMBHOM BapuaHTe OCYIIECTBJIEHUS AMMMAK YaCTUYHO WIH IOJHOCTBIO
3aMEHEH THUAPOKCHIOM LISJOYHOrO META/Ula, B YACTHOCTH, THAPOKCHIOM HATpUsS W/WIH
THIPOKCHUIOM KaJTHsl.

TUNUYHBIM  OKUCIIAIOLIUM AreHTOM, HCIONB3YEMbIM ISl TIONYyYEHUS OKUCIICHHBIX
JIMTHUHOB, SIBJIIETCS IEPOKCHUT BOIOPOA.

B ongHOM BapHMaHTe OCYLIECTBJICHHS OKHUCJIEHHBIH aMMHAKOM JIMTHHH COIEPIKUT OIHO
win OoJiee COeqUHEHNH, BBIOPAHHBIX M3 TPYIIIBL, BKIIOYAKOLIEH aMMHUAaK, AMHHBI, THIPOKCHIBI
WUJIH JTFOOBIE X COJIH.

B omHOM BapmaHTe OCYINECTBICHUS KOMIIOHEHT (i) HMeeT COaep)kaHHe TIPyIIn
kapboHOoBOI kucyoTh! OT 0,05 1o 10 MMoub/T, Takoe kak ot 0,1 1o 5 MMoub/T, Takoe kak ot 0,20
1o 1,5 mmouns/T, Takoe kak ot 0,40 no 1,2 Mmoub/T, Takoe kak ot 0,45 no 1,0 MmMonb/T, B pacuere
Ha CYXYI0 Maccy KOMITIOHEHTa (1).

B xoMmo3uummu CBSI3YHOINETrO, MPEANOYTHUTENbHO BOJHOW KOMIIO3UIUM CBS3YIOLIETO,
UCTIONIb3YEMOH B COOTBETCTBUU C HACTOSIIUM H300pEeTeHHEM, KOMIIOHEHT (1), T.e. OJUH WU
Oonee OKHCIIEHHBIX JIMCHUHOB, MOXET MPUCYTCTBOBATh B KonudectBe OT 25 mo 95 macc.%,
takoM kKak ot 30 mo 90 macc.%, Takom kak oT 35 no 85 macc.%, B pacdere Ha CyXyk maccy
KOMITO3ULIMH CBS3YIOIIETO.

B onHOM BapmaHTe OCYIIECTBIIEHHs] KOMIIOHEHT (1) UMeeT CpelHee COAep KaHue TPYII
KapOOHOBOW KHCIJIOTBI, COCTaBIsiFOLIee Oojiee 1,5 rpynmm Ha MakpOMOJIEKYJly KOMITOHEHTa (1),
Takoe Kak OoJjee 2 rpymr, Takoe Kak dosee 2,5 rpyrmm.

Cunraercs, 4To copepskaHue rpynn KapOOHOBOH KHCJIOTHI B OKHCIEHHBIX JIMTHHHAX
UrpaeT BAKHYIO POJIb B HEOXKHIAHHBIX MPEUMYIIECTBAX BOIHBIX KOMIIO3ULIUI CBS3YIOMIETO JUJIs
MHHEPAJIbHBIX BOJIOKOH B COOTBETCTBUH C HACTOSIINM M300peTeHneM. B wactHocTH, cunTaercs,
YTO rpynmna kKapOOHOBOH KHCJIOTBI OKHCJICHHBIX JIMTHUHOB YJIYUIIAeT CLIIMBAIOINNE CBOHCTBA U,
CJIEZIOBATENbHO, 00ECIeYnBaET JIyUIIne MEXaHHMYeCKHe CBOMCTBA W3AENHI U3 OTBEPIKACHHOTO
MHHEPAJIbHOIO BOJIOKHA.

B mpenmouTuTeNbHOM BapUAaHTE OCYINECTBJICHUS HEOTBEP)KAEHHAs KOMIIO3HMLIUS
CBSI3YIOIEro, KOTOpas MPEANOYTUTENIbHO TMPENCTaBisAeT COOOH BOIHYIO  KOMITO3ULIHIO

CBA3YIOLICTO, AJIs MOJIYYCHUSA U3ACINSA U3 MUHEPAJIbHOTO BOJIOKHA B COOTBETCTBUU C HACTOSAIIIUM
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M300peTEeHNEM CONEPIKHUT

- KOMIIOHeHT (1) B (hopMe OTHOTO UiTH OOJIee OKUCIEHHBIX JIUTHUHOB,

- kKoMMoHeHT (i1) B opMe OTHOTO Uil OoJIee CIIUBAIOLINX are€HTOB,;

- HeOoOs13aTeIbHO KOMIIOHEHT (ii1) B hopMe otHOro min 6oJee miacTuduKaTopos.

Komnonenr (ii)

Heo0si3aTenbHblii KOMIOHEHT (i1) MpeacTaBieH B (opMe OAHOTO WK 0oJjiee CLIMBAIOLINX
areHTOoB.

B onHOM BapuaHTe OCYIIECTBJICHHMS KOMIIOHEHT (ii) COAEpPKUT B OIHOM BapHaHTE
OCYIIECTBIIEHUs] OOMH WJIKM Oojiee CINMBAIOIIMX AareHTOB, BBIOpAaHHBIX H3 Oera-
TUAPOKCHATKUIAMUIHBIX CITUBAIOIINX Ar€HTOB M/MJIH OKCA30JMHOBBIX CLUTHBAIOIINX ar€HTOB.

bera-ruppoKCHaNKWIaAMUAHbIE ~ CIOMBAIOIIME  AreHTbl  MPEACTABISIFOT — COOOM
OTBEP KAAIOIIUE ATSHTHI I MAKPOMOJIEKYJI C KUCIOTHBIMH (DyHKIIMOHAIBHBIMU TpyrnamMu. OHH
00pa3yroT TBEPAYIO, MPOYHYI0, KOPPOSHOHHOCTONWKYIO M CTOHKYIO K PAaCTBOPHTENSIM CIIUTYIO
noJuMepHyro cerb. Cuuraercs, 4Yro OeTa-rUAPOKCHAJKHIAMHUIHBIC CIIMBAIOIINE AareHThI
OTBEP)KAAOT B  pE3yJbTaTe peakuuu STepupukamuy ¢ 0Opa3OoBaHHEM  MHOMKECTBA
CIOKHO3(UPHBIX CBsi3ell. [ mapokcuipHas (yHKIIMOHAIBHOCTh OeTa-THAPOKCHAIKMIAMHUIHBIX
CIIMBAIOIINX areHTOB JOJDKHA COCTABJIATH B CPEJHEM IO MEHbLIEH Mepe 2, MPeAnOYTUTENBHO
Oompuie 2 um Oonee MPEANOYTUTENBHO 2-4, YTOOBI NOJYYHTh ONTHUMANBHYIO PEAKIIHIO
OTBEP>KACHUS.

CummBarolye areHThl, COAEp Kallhe OKCA30JUHOBbIE TI'PYNIbL, MPEACTABIAIT COOOi
HIOJIUMEPBI, CONEpIKALINe ONHY MM OOJiee OKCA30JIMHOBBIX TPYII B KaXIOW MOJIEKyJe, W, KaK
NPABIJIO, CIIMBAIOIUE AareHThl, COAEPIKALINe OKCA30JMHOBBIE IPYIIBI, MOTYT OBITbH JIETKO
MOJIy4eHbl MyTEM IMOJUMEPH3ALUN MPOU3BOAHOTO oOkcazojuHa. Ilatent US 6818699 B2
PaCKpPBIBAET TAKOU CIOCOO.

B onmHOM BapuaHTe OCYIIECTBJIEHUS KOMIIOHEHT (ii) TIpeAcTaBisieT  CcoOoM
STIOKCUANPOBAHHOE MACJIO HA OCHOBE TPUTITUILIEPUIA JKUPHON KUCIIOTHI.

OTMedeHo, 4TO 3MOKCHAMPOBAHHBIE MACiia HA OCHOBE TPHUIIIMLEPUIOB JKUPHBIX KHUCIIOT
HE CYMTAIOTCSl OMACHBIMH, U TIO3TOMY HCIOJNb30BAHHE STHX COCAMHEHHUH B KOMITO3HMILHUSX
CBSI3YIOIIETO B COOTBETCTBUH C HACTOSIOIMM H300pPETEHHWEM HE JeNaeT 3TH KOMIIO3ULUH
OTMaCHBIMH B OOpAIEeHHH.

B omgHOM BapmaHTe OCYILIECTBIIEHHSI KOMIIOHEHT (i1) MpencTaBjsieT CoOOH MOJIeKyy,
UMEIOIYI0 3 UK 0oJiee 3TIOKCUTPYIIIL.

B onHOM BapmaHTe OCYIIECTBJIEHHMsS KOMIIOHEHT (i1) mpencTaBisieT coOOH OAMH WU
Oonee TMOKMX OJMUTOMEPOB WIIM MOJUMEPOB, TAKUX KaK aKpPHJIOBbIE MOJMMEpbI ¢ HU3KOH Tg,

TAKUX KaK BUHUJIOBBbIE MOJMMEPhI ¢ HU3KOW Ty, Takmx kak mommddup ¢ Huskoh Ty, KOTOpBIE
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COIEp’KaT PEaKIUOHHOCIIOCOOHBIC (DYHKIMOHAJIbHBIC TPYIIIBI, TaKhe Kak KapOOOUUMUIIHBIC
IPYIBI, TaKHe KaK AaHTHIPHUIHBIE TPYIIBL, TaKHEe KaK OKCA30JIMHOBBIE TPYIIIBI, TAKHE Kak
AMHUHOTPYIIIBI, TAKUE KaK STIOKCUTPYIIIBI.

B oxgHOM BapumaHTe OCYIIECTBJIEHUs] KOMIIOHEHT (11) BHIOpAH M3 IPYMIIbL, COCTOSIIEH M3
CIIMBAIOLINX ar€HTOB, YYaCTBYIOIIUX B PEAKIIMH OTBEPIKAEHHS, TAKUX KaK THIPOKCHANIKIIIAMHUL,
aJIKAaHOJAMUH, MPOAYKT pPEaKLUUH aJKaHOJaMHUHA U NOJMKApOOHOBOH KHCIOTHL IIpomykr
peakiuy alKaHOJIAMUHA U TIOJTMKapOOHOBOM KUCIOTHI MOKHO Haiitu B US 6706853 B1.

He >xenast ObITh CBS3aHHBIMU KaKOW-JTMOO KOHKPETHOW TEOpHeEH, MOJaratoT, YTO OYEHb
BBITOZIHBIE CBOMCTBA KOMITO3UIIMH CBSI3YIOLIETO, MPEANOYTUTEIbHO BOJHBIX KOMITO3ULIUI
CBSI3YIOIEro, B COOTBETCTBUH C HACTOSIIIUM H300peTeHHeM OOYCIIOBJIEHBI B3aMMOACHCTBUEM
OKHCJICHHBIX JINTHUHOB, HCIOJBb3YE€MbIX B KayeCTBE KOMIIOHEHTa (1), M YIMOMSHYTBHIX BBILIE
CIIMBAIOIINX areHTOB. CYUTAETCS, YTO MPUCYTCTBHE TPYIIIT KAPOOHOBON KHUCIIOTHI B OKUCJIEHHBIX
JUTHUHAX JIENIaeT BO3MOKHBIM OYeHb 3(PPEKTUBHOE CIIMBAHNE OKHCICHHBIX JINTHUHOB.

B onHOM BapmaHTe OCYIIECTBJIEHHsS KOMIIOHEHT (i1) mpencraBisieT coOOH OAMH WU
Oosee CUIMBAIOIIUX areHTOB, BBIOPAHHBIX U3 TPYIIIBI, COCTOSINEH M3 MHOTO(YHKIIHOHAJIBHBIX
OpPTaHUYECKUX AMUHOB, TAKMX KaK AJIKAHOJNAMHH, AUAMUHOB, TAKUX KaK I'€KCAMETHIIAHAMUH,
TPUAMUHOB.

B onHOM BapmaHTe OCyLIeCTBIEHHMs KOMIOHEHT (i1) mpenacTaBiser coOOH OAMH WK
Oonee CIIMBAIOIIMX AareHTOB, BBIOPAHHBIX M3 TPYIIbL, COCTOSIIEH NOJMATHIEHUMHHA,
NOJIMBUHUJIAMUHA, KUPHBIX AMUHOB.

B onmHOM BapuaHTe OCYLIECTBIEHHsS KOMIOHEHT (ii) mpexacTasisier coOOH OnuH Win
OoJee JKUPHBIX AMHIIOB.

B onHOM BapmaHTe OCYLIECTBJCHHsS KOMIOHEHT (ii) mpencTaBisieT coOOH OAMH WK
Ooyee CIIMBAIOIIMX AareHTOB, BBIOPAHHBIX W3 TPYIIbI, COCTOSINEH W3 IMMETOKCHATAHAJI,
TJIMKOJIbAJIBACTH/IA, TITMOKCAIEBOW KUCIIOTHI.

B onHOM BapmaHTe OCYLIECTBJICHHs KOMIOHEHT (ii) mpencTaBisieT coOOH OAMH WK
OoJiee CITMBAIOIIUX Aar€HTOB, BBIOPAHHBIX M3 MOJU(PHUPIIOIHONIOB, TAKAX KaK MMOJUKAIPOJIAKTOH.

B onHOM BapmaHTe OCYIIECTBIEHHsS KOMIIOHEHT (1) mpencraBisieT coOOH OAMH WU
Oomee CIIMBAIOLINX AareHTOB, BBIOPAHHBIX M3 TPYNNbL, COCTOSIIEH M3 Kpaxmana,
Mo UIUPOBAHHOTO Kpaxmana, kapbokcumerwineuoio3sl (CMC).

B onHOM BapmaHTe OCyIIECTBIEHHs KOMIOHEHT (i1) mpencraBisieT coOOH OOWH WM
OoJee CIIMBAIOIUX areHTOB B (POpMe MHOTO(YHKLHMOHATIBHBIX KapOOIUUMHIOB.

B onHOM BapmaHTe OCyLIeCTBIEHHMs KOMIOHEHT (ii) mpenacTaBiser coOOH OAMH WK
OoJiee CHIMBAIOIINX Ar€HTOB, BHIOPAHHBIX U3 CIIMBAIOIIMX areéHTOB HA OCHOBE MEJNAMUHA, TAKUX

KaK CIIMBAIOIINE areHThbl HA OCHOBE rekcakuc(Meruamerokcu)menamuaa (HMMM).
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IMpumepamu Takux coenunenud sipysitores Picassian XL 701, 702, 725 (Stahl Polymers),
takue kak ZOLDINE® XL-29SE (Angus Chemical Company), Takue kak CX300 (DSM), Takue
kak Carbodilite V-02-L2 (Nissinbo Chemical Inc.).

B oxgHOM BapuaHTe ocyecTBIeHHsI KOMIOHEHT (i1) npexncrasiser codoi Primid XL552,

KOTOPBII UMEET CIENYIOUIYIO CTPYKTYPY:
oM

HO o !l‘)
hasast

KowmnoneHT (ii) Takke MOXET MpeACTaBJIsATh COOOH JIFOOYI0 CMECh BBILIEY TOMSIHYThIX

Pk ML 562

COECITUHEHU.

B ongHOM BapmaHTe OCYINECTBIEHHS] KOMITO3ULHS CBSI3YIOIIEr0 IO HACTOSIIEMY
HU300PETEHHIO CONEPKUT KOMIOHEHT (i1) B konm4ecTse oT 1 1o 40 macc.%, Takoe kak ot 4 1o 20
macc.%, Takoe kak oT 6 1o 12 macc.%, B pacueTe Ha CyXyr Maccy KOMITOHEHTa (1).

KowmnoneHr (iii)

HeoOsizarenbHblii  koMroHeHT (1i1) mpencrtaBieH B ¢opme oxHoro wiuu Oonee
IacTU(HUKATOPOB.

B onHOM BapuaHTe OCYINECTBJIEHUS] KOMIOHEHT (ii1) MpeacTaBieH B (OopMe OIHOTO HIIU
Oonee mIacTU(PUKATOPOB, BBIOPAHHBIX M3 TIPYIIbL, COCTOALIEH U3 IOJMOJOB, TAKUX Kak
yIJIEBOIBI, THAPOT€HM3MPOBAHHBIX CaxapoB, TAKUX KakK COpPOUT, SPHUTPUON, TIHLEPUH,
MOHOJTWJICHIJIMKOJIS, TOJM3TWICHIJIMKONEH, 3()UPOB  MOJMATIJIEHINIUKONS, IMOJHI(PHUPOB,
(dTanaToB W/WIM KHUCJIOT, TAKUX KAaK aJWMUHOBAs KUCJIOTA, BAHWJIMHOBAS KHCJIOTA, MOJIOYHAS
KUCIOTa Wwin (epysioBas KHCJIOTA, AaKPWIOBBIX IOJUMEPOB, MOJUBUHIJIOBOTO CIIHPTA,
NIOJIMY PETAHOBBIX AMCIEPCUH, 3THICHKapOOHaTa, MPONHJIEHKapOOHATa, JIAKTOHOB, JIAKTAMOB,
JAKTHIOB, TOJMMEPOB HA AaKPHJIOBOH OCHOBE CO CBOOOAHBIMH KapOOKCHIIBHBIMH TPYyTIIaMHU
W/VITH TIOJINY PETAHOBBIX TUCTIEPCHI CO CBOOOIHBIMU KapOOKCHIIBHBIMU TPy IIIIAMH, TIOJTHAMHU/IOB,
aMHJIOB, TAKUX KaK KapOaMu1/MOUYEBHHA, WIIH JIFOOBIX UX CMECeH.

B onHOM BapuaHTe OCYINECTBJICEHUS] KOMIOHEHT (iii) mpeacTaBieH B opMe OIHOTO TN
Oonee mnacTU(UKATOPOB, BBIOPAHHBIX M3 TPYMIbL, COCTOSIIEH W3 KapOOHATOB, TAKHX Kak
STHJIEHKapOOHAT, MPOMIJIEHKapOOHAT, JAKTOHOB, JIAKTAMOB, JIAKTHIOB, COEOUHEHUH CO
CTPYKTYpOH, MONOOHOW JWIHHMHY, TakuX Kak BaHWIHMH, AlL€TOCHPUHIOH, PAaCTBOPUTEINEH,
UCTIOJIb3YEMBIX B KadeCTBE KOAJIECHUPYIOIIUX AareHTOB, TaKUX Kak 3(HUpPbl CIHUPTOB,
NOJIMBUHUJIOBBIN CITHPT.

B oxgHOM BapmaHTe OCyIIeCTBIEHHS] KOMIIOHEHT (ii1) mpeacTapiieH B opmMe OTHOTO WU
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Oosee HEPEAKIIMOHHOCTIOCOOHBIX IUIACTU(PHUKATOPOB, BBIOPAHHBIX M3 T'PYMIBL, COCTOSIIEH H3
NOJMATHIIEHTJIUKOJIEH, 3(QHUPOB MOJMAITHIEHIJHMKONS, TONU3(PHUPOB, TUAPOre€HU3UPOBAHHBIX
caxapoB, (pTanaToOB W/ WM APYTUX CIOXKHBIX 3(PUPOB, PaCTBOPUTENEH, HCTIONIb3YEMBIX B KAUECTBE
KOAJIECLIUPYIOLINX  areHTOB, TaKUX Kak d(upPbl CHHPTOB, AaKPUJIOBbIE IOJIUMEPHI,
NOJIMBUHUJIOBBIN CIIUPT.

B ongHOM BapmaHTe OCyLIeCTBJIEHUs KOMIOHEHT (iil) mpexacTasisieT cOOOH OXMH WIIN
0ojiee PeaKIMOHHOCIIOCOOHBIX IJIACTH(PUKATOPOB, BBIOPAHHBIX M3 TPYIIIbL, COCTOSMIEH U3
KapOOHATOB, TAKUX KaK STHJIEHKApOOHAT, MPOMUICHKAPOOHAT, JJAKTOHOB, JJAKTAMOB, JIAKTHJIOB,
I¥- WM TPUKAPOOHOBBIX KUCJIOT, TAKMX KaK QJUIMHOBAs KHUCIIOTA, WJIM MOJIOYHAs KHCJIOTa
W/WIM BaHWIMHOBAsS KHUCIOTA, W/Win (epysoBas KHCIOTAa, MOJHYPETAHOBBIX IHCIIEPCUH,
AKPUJIOBBIX TOJIUMEPOB CO CBOOOAHBIMH KapOOKCHJIBHBIMH TPYIIIAMH, COEIUHEHUH CO
CTPYKTYpPOH, MOJOOHOH JINTHUHY, TAKUX KaK BAHWJINH, alleTOCHPUHTOH.

B onHOM BapuaHTe OCYIIECTBIIEHUS] KOMIIOHEHT (iii) mpeacrasyieH B (OpMe OIHOTO WIIH
Oonee macTU(UKATOPOB, BBIOPAHHBIX W3 TPYMNbL, COCTOSIIEH W3 JKUPHBIX CIHUPTOB,
OJTHOATOMHBIX CITUPTOB, TAKUX KaK MMEHTAHOJI, CTEAPUIIOBBIA CITHPT.

B omHOM BapmwaHTe OCYIIECTBICHHS KOMIIOHEHT (iii) COmEpKHT OOWH Wi Ooee
IacTU(QUKATOPOB, BBHIOPAHHBIX W3 TPYIIIbL, COCTOALIEH W3 TMONMATHIEHIIIMKONEH, 3(upos
HOJTMITHIIEHTJTUKOJISL.

Eme onmHuM HEOXHAAHHBIM AaCIEeKTOM HACTOSIIEr0 H300pPETeHUs SBIAETCS TO, YTO
UCTIOJIb30BaHNE IUIACTU(PHUKATOPOB, MMEIOIIMX TeMneparypy Kkunenus Oonee 100°C, B
gactHocTH, 140-250°C, 3HAUUTENBHO YIydlllaeT MEXaHWYEeCKHe CBONCTBA M3JENUH U3
MHHEpAJIbHOIO BOJIOKHA B COOTBETCTBUH C HACTOSIIMM H300pETEHHEM, XOTS, C Y4eTOM HX
TEMIIepPaTypbl KUTIEHHsI, BIIOJIHE BEPOSTHO, YTO ATH IACTH(PHUKATOpBI Oy IyT, MO MEHbILIEH Mepe
YaCTUYHO, HCTAPSATHCS BO BPEMs OTBEPIKIACHHS CBS3YIOUIMX, HAXOSIIUXCS B KOHTAKTE C
MHUHEPAJIbHBIMU BOJIOKHAMH.

B onHOM BapuwaHTe OCYINECTBICHHsS KOMIIOHEHT (iii) COmEpKUT OOuH Wiu Ooee
wIacTU(QHUKATOPOB, UMEIOIUX TeMmrepatypy kureHus Oonee 100°C, takyro kak 110-280°C,
bonee npennourutenbHo 120-260°C, 6onee npeanouyturensHo 140-250°C.

Cumnraercst, 9to 3Q(PEeKTUBHOCTh 3THX IMIACTU(PUKATOPOB B KOMIIO3HULIUHU CBSI3YIOLIETO,
NPEANOYTUTENIbHO B BOJHOH KOMITO3WIMHM CBSI3YIOIIETO B COOTBETCTBHH C HACTOSIIIUM
u3o0pereHneM, cBs3aHa ¢ 3(PQeKToM MOBBIIEHUS MOIBUKHOCTH OKHCICHHBIX JIMTHUHOB B
npouecce orBepkaeHHA. CUMTaeTcs, YTO TMOBBIUIEHHAS TOABWKHOCTh JIMTHHHOB WM
OKHCJIEHHBIX B TIPOIIECCE OTBEPKACHHSI CIIOCOOCTBYeT 3((hEKTHBHOMY CLIMBAHUIO.

B opHOM BapmwaHTe OCYIIECTBICHHMsS KOMITIOHEHT (1ii) COXEpKUT OOWUH Wi Oonee

NOJMATHIICHTJIMKOJIEH, HMEIOIIUX CPENHIO MOJIEKYJsApHyr0 Maccy 150-50000 r/monb, B
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gactHocTH, 150-4000 r/monb, Gonee xkonkperHo 150-1000 r/momne, mpeamnourutensHo 150-500
r/mMonb, Oonee npennouturenbHo 200-400 r/Monb.

B opHOM BapmaHTe OCYyIIECTBICHHS KOMIIOHEHT (1ii) COXEpKUT OOWUH WK Oonee
NOJMATHIIEHIJIMKOJIEH, MMEIOIMX CPEAHIOI MOJEeKyJsapHyro Maccy 4000-25000 r/mons, B
vyacTHocTH, 4000-15000 r/mosb, 6onee koukpeTHO 8000-12000 /MO,

B omHOM BapuaHTe OCYWIECTBIEHHs KOMIOHEHT (iii) cmocobeH oOpa3oBbIBATH
KOBAJIEHTHbIE CBSI3M ¢ KOMIOHEHTOM (i) W/uiu KOMIOHEHTOM (ii) B Mpolecce OTBEP KIACHMSI.
Takoli KOMIOHEHT He OyJeT HCIapsATbCs M OCTAHETCS B COCTaBe KOMIIO3MIUH, HO Oyner
3¢ (}HeKTUBHO U3MEHEH, YTOOBI He BBI3bIBATh HEXKeNaTeNIbHbIX MOOOYHBIX () ()EKTOB, HampUMep,
NOTJIOIEHHE BOIBI OTBEPIKACHHBIM H3JeNueM. HeorpaHHUMBAIOIMMU TpPUMEpPAaMH TaKOTO
KOMITOHEHTAa SIBJSIFOTCS KANpOJAKTOH W TMOJUMEPhl HAa OCHOBE aKpuia €O CBOOOIHBIMH
KapOOKCHIIbHBIMH TPy TIITAMH.

B onHOM BapmaHTe OCYINECTBJICHHS] KOMITOHEHT (iii) BBIOpaH M3 TPYIIIBI, COCTOSINEH H3
JKHPHBIX CITUPTOB, OJHOATOMHBIX CITIUPTOB, TAKUX KaK IMEHTAHOJI, CTEAPUIIOBBIA CITHPT.

B ongHOM BapuaHTe OCyLIECTBJICHHs KOMITIOHEHT (1ii) BbIOpaH W3 OOHOro Wik Oolee
IacTU(QUKATOPOB, BBIOPAHHBIX M3 TPYMIbL COCTOSAIMIEH W3 AaJKOKCHIJIATOB, TAaKUX Kak
STOKCHUJIATBI, TAKHE KaK STOKCHJIAThI OyTaHOJIA, TAKUE KaK Oy TOKCUTPUTIIUKOIIb.

B omgHOM BapumaHTe OCyLIeCTBJICHHsS KOMITOHEHT (1i1) BbIOpaH W3 OZHOrO Wiu Oolee
MIPONUJICHIJIUKOJIEH.

B omgHOM BapuaHTe OCyLIeCTBJICHHMs KOMIIOHEHT (1i1) BbIOpaH W3 OgHOro wuim Oonee
CJIOKHBIX 3()UPOB TITUKOJISL.

B onmHOM BapuaHTe OCyLIECTBJIEHHsS KOMITOHEHT (iil) BBIOpaH W3 OFHOrO WM OoJjee
acTU(HHUKATOPOB, BHIOPAHHBIX U3 TPYIIIBI, COCTOSALICH U3 aJUIMHHATOB, allETaTOB, OEH30aTOB,
LUKJIO0EH30aTOB, I[UTPATOB, CTeapaToB, copOATOB, ceDAIMHATOB, a3eaToB, OyTHPATOB,
BAJIEPATOB.

B ongHOM BapuaHTe OCyLIeCTBJIeHHsS KOMITOHEHT (iii) BbIOpaH W3 OgHOro wujm Oolee
IaCTU()HUKATOPOB, BBIOPAHHBIX M3 TPYMIIBL, COCTOALIEH M3 MPOM3BOIHBIX (PEHONA, TAKUX KaK
AJIKUJI- WIA apUII3aMeLIeHHbIEe (PEHOBI.

B ongHOM BapuaHTe OCyLIeCTBJIEHHsS KOMITIOHEHT (iii) BbIOpaH W3 OgHOro wjm Ooee
IaCTU(UKATOPOB, BLIOPAHHBIX U3 TPYTIIIbI, COCTOSIIEH U3 CHIIAHOJIOB, CUIIOKCAHOB.

B ongHOM BapumaHTe OCyLIeCTBJICHHsS KOMITIOHEHT (iii) BbIOpaH W3 OOHOrO Wik Oolee
wIacTUQUKATOPOB, BBIOPAHHBIX M3 TPYIIBL, COCTOALIEH W3 CyJab(aToB, TaKUX Kak
ankuncynbdarel,  Cynb(OHATOB, TAKUX  KaK  AJKWJIAPUICYJNb(OHATHL,  TAaKUX  Kak
ankuncynbpoHatsl, ¢pochaTos, Takux Kak TpUoaudochaTel, TAKUX Kak TpUOyTHIPOChaTHI.

B onHom BapmaHTe OCymecTBieHHs KOMIOHEHT (1i1) BbIOpaH M3 ONHOW wim Oonee
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TUAPOKCUKHUCIIOT.

B ongHOM BapuaHTe OCyLIeCTBJICHHsS KOMITIOHEHT (1i1) BbIOpaH W3 OZHOro wjm Oolee
IaCTU(UKATOPOB, BHIOPAHHBIX M3 TPYIIbL, COCTOSINEH M3 MOHOMEPHBIX aMHUJIOB, TaKHX Kak
aneTaMubl, O€H3aMHIbl, AMUIOB KHPHBIX KHCJIOT, TAKMX KaK aMHJIbl TAJUIOBOTO MacJa.

B onHOM BapuaHTe OCylLIeCTBICHHsS KOMIOHEHT (iii) BbIOpaH W3 OgHOrO wiu Ooee
IIaCTU(HUKATOPOB, BBIOPAHHBIX W3 TPYIIBL, COCTOSAMIEH W3 COCAMHEHWH YeTBEPTHYHOIO
AMMOHWUSI, TAKUX KaK TPUMETHITIIULHH, TUCTEAPIAMMETUIAMMOHUS XJIOPHT.

B ongHOM BapuaHTe OCyLIECTBJ€HHMs KOMITOHEHT (iii) BbIOpaH M3 OZHOro wuiu Oolee
IaCTU(QUKATOPOB, BBIOPAHHBIX M3 TPYIIbI, COCTOSIIEH M3 PACTUTEJbHBIX Maces, TaKUX Kak
KaCTOPOBOE MAcJIo, MAJIbMOBOE MACJIO, JIbHSIHOE MacyIo, TAJUIOBOE MAciIo, COEBOE MacIIoO.

B onHOM BapuaHTe OCYIIECTBJIEHHMsS KOMMOHEHT (ii1) HaxomuTcss B (OpMe TaJIOBOTO
Macra.

B ongHOM BapuaHTe OCyLIeCTBJIeHHs KOMITIOHEHT (iii) BbIOpaH W3 OOHOro wjm Oojee
IacTU(QUKATOPOB, BBHIOPAHHBIX M3 TPYIIIbI, COCTOALIEH H3 THUAPOr€HHU3MPOBAHHBIX Macel,
ALIETIJIMPOBAHHBIX MACEIl.

B omgHOM BapuaHTe OCyLIECTBJICHHsS KOMITOHEHT (1i1) BbIOpaH W3 OOHOro wjm Oolee
METHJIOBBIX 3()UPOB KHUPHBIX KHCIIOT.

B omgHOM BapumaHTe OCyLIeCTBJICHHsS KOMITOHEHT (1i1) BbIOpaH W3 OZHOro wim Oolee
IIaCTU(QHUKATOPOB, BBIOPAHHBIX W3 TPYIIBIL, COCTOSIIEH W3  AJKWINOJHUIIIFOKO3HIOB,
IJIIOKOHAMUZIOB, AMHUHOTIJIIOKO3aMHJIOB, CJIOXKHBIX 3(HPOB  caxapo3bl, CIOXKHBIX 3()HPOB
copOuTaHna.

HeoxunanHo Obuto OOHApY’KEHO, YTO BKJIOYEHHE IUIACTU(UKATOPOB B KOMIIO3ULIUU
CBSI3YIOIIEro, MPEANOYTHTENIbHO BOAHbIE KOMITO3HMIIMM CBSI3YIOLIETO, KCIOJb3yeMble B
COOTBETCTBUM C HACTOSIIUM M300pETEHUEM, 3HAYUTEIBHO YJIyUIIAeT MEXaHUYEeCKHE CBONCTBA
W3/IeJIUI 13 MHHEPAJbHOIO BOJIOKHA B COOTBETCTBUH C HACTOSIIIUM H300pETEHUEM.

Tepmun «maacTuUKATOP» OTHOCUTCS K BELIECTBY, KOTOPOE MOOABISIOT K MaTepHaly,
yroOBbl CHenaTh MaTepuasn Oojee MATKUM, THOKHM (32 CYET CHIDKCHUS TeMIepaTypbl
crekoBanusi Tg) u Oonee jerkum B 0OpadoTKe.

KowmnoneHT (iii) Takke MOXET NMPEACTaBISTh COOON JIFOOYI0 CMECh BBILIEYTOMSIHYTHIX
COEIMHEHMUI

B onHOM BapuaHTe OCYLIECTBIEHHsI KOMIIOHEHT (iil) MpUCyTCTBYET B KonudecTse OT 0,5
no 60, mpeamovytuTeapbHO OT 2,5 o 25, 6ojee mpenmouTuTeibHO OT 3 A0 15 macc.% B pacuere
Ha CYXYI0 Maccy KOMITIOHEHTa (1).

Komnosurust CBA3YIOIIEro, MPeanoYTUTEebHO BOAHAS KOMIIO3HMIUS CBSI3YIOLIETrO, JIS

MUHEpaJbHBIX BOJIOKOH, COAEp Kalasi KOMIIOHEHTHI (1) 1 (11a).
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B onmHOM BapuaHTEe OCYINECTBIIEHHsS HACTOsIlee M300peTeHne HaIlpaBlIeHO Ha
KOMITO3ULIMIO  CBS3YIOLIETO, MPEANOYTUTENIbHO BOJHYIO KOMIIO3ULMIO CBS3YIOLIEro, MJIs
MHUHEPaJIbHBIX BOJOKOH, COAEPIKAIIYIO:

- KOMIIOHeHT (1) B opMe OAHOTO Uitk 0oJIee OKUCIEHHBIX JIUTHUHOB,

- KOMIOHeHT (iia) B popMe oxHOro uim Oosiee MOIU(PHUKATOPOB.

ABTOpBI HacToOsAIIEro H300peTeHus OOHAPYIKHMJIM, YTO IPEBOCXOAHBIE CBS3YIOIIUE
CBOWCTBA TaK)K€ MOTYT OBITh TOCTUTHYTHI C MOMOLIBIO IBYyXKOMIIOHEHTHOH CHCTEMBI, KOTOpast
COIEPKUT KOMIOHEHT (1) B popMe OmHOTO 1k Oosiee OKUCIEHHBIX JUTHIHOB U KOMITOHEHT (iia)
B (opme omHoro wim Ooyee MOAM(PHUKATOPOB U, HEOOs3aTeIbHO, JHOOOW U3 JAPYyrux
KOMITOHEHTOB, YIIOMSTHY ThIX BBIIIE H HUXKE.

B onHOM BapuaHTe OCYILIECTBIIEHUSI KOMIIOHEHT (11a) MPeacTaBisieT OO0 MOTU(pUKATOP
B (opme omHOro wiam Ooyiee COENWHEHWH, BBIOPAHHBIX W3 TPYIIbL, COCTOSIIEH W3
STIOKCHIUPOBAHHBIX Macell Ha OCHOBE TPUTIIULIEPHUAOB )KUPHBIX KHUCJIOT.

B onHOM BapuaHTe OCYILIECTBIICHUSI KOMIIOHEHT (11a) MpeacTaBisieT coOO0M MOIU(pUKATOP
B opme omHOrOo MM Oojiee COENMHEHHH, BBIOPAHHBIX M3 MOJIEKYJ, UMEIUX 3 Hiu Oonee
STIOKCUTPYTIIL.

B onHOM BapmaHTe OCYLIECTBJICHUS KOMIIOHEHT (11a) MPeacTaBisieT CO00M MOIu(pUKaTOP
B ¢dopme omHOro miau Oosee TMOKMX OJMTOMEPOB MIIHM TOJIUMEPOB, TAKUX KaK AKPHJIOBBIH
nojauMep ¢ HU3KOM Tg, TakoW Kak BUHHIJIOBBIN mojuMep ¢ HU3KoH Tg, Takoi kak mommsdup c
HU3KOM Tg, KOTOpBIE ComepKaT pPeaKLMOHHOCIIOCOOHbIE (PYHKLIMOHAJIbHbBIE TPYIIIBI, TAKHE KaK
KapOOAMMMUIHBIE TPYMIbl, TaKHe KaK AHTUAPHIOHBIE TPYIIbI, TaKHe KaK OKCA30JMHOBBIE
IPYIIIBL, TAKME KAK AMUHOTPYIIIBI, TAKHE KaK STIOKCUTPYTIIIbL.

B onHOM BapuaHTe OCYIIECTBJIEHUS KOMITIOHEHT (iia) mpeacTaByisieT coOOH ONMH WU
Oonee MOmM(pUKATOPOB, BBIOPAHHBIX W3 TPYMIbL, COCTOSIIEH W3 MOJHITHICHUMHHA,
NOJIMBUHUJIAMHHA, YKUPHBIX AMHUHOB.

B onHOM BapuaHTe OCYIIECTBIIEHUS] KOMIIOHEHT (iia) MpeacTaByisieT coOOH ONWH WU
Obonee  mMomupuKaTOPOB,  BBIOPAHHBIX M3  ATU(pATHYECKUX  MHOTO(YHKIMOHAIBHBIX
KapOOIMUMHJIOB.

KomnoHneHT (iia) Takke MOXET MPEACTaBiIATh coO0i T00YI0 CMECh BBILIEY TOMSHYTHIX
COEIMHEHUN.

He sxenast ObITh CBSI3aHHBIMU KaKOW-JTHMOO KOHKPETHOH TEOpuel, aBTOPhI HACTOSIIIErO
n300peTeHNs! MOJIararoT, YTO MPEBOCXOAHbIE CBS3YIOIINE CBOWCTBA, TOCTUIaeMble KOMITO3ULIUEH
CBS3YIOINErO [UUIsI MHUHEPAJIbHBIX BOJIOKOH, copepkamield kommoHeHTsl (1) u (ila) u
HeoOs13aTeNbHbIE JIOTIOJHUTENIbHBIE KOMIIOHEHTHI, 110 MEHbIIEH Mepe 4aCTUYHO OOYCIIOBIIEHBI

3(1)(1)eKTOM, COCTOAIIUM B TOM, 4YTO MOI[I/I(I)I/IKaTOpr, UCIIOJIB3YyEMBIC B KaYC€CTBE KOMIIOHCHTOB
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(11a), Mo MeHbLIeH Mepe YaCTUYHO BBHINONHAT (PYHKLUUIO IUIACTU(PUKATOPA U CLIMBAIOLIETO
areHTa.

B ongHOM BapuaHTe OCYIIECTBIEHHS KOMITO3UIMS CBSI3YIOILErO, MPEeANOUTUTEIBbHO
BOJIHAsI KOMITO3HMIIMS CBSA3YIOLIETO, COAEPKUT KOMIOHEHT (i1a) B konmuuecTse oT 1 1o 40 macc.%,
TakoM Kak oT 4 no 20 macc.%, takoM kak oT 6 g0 12 macc.%, B pacdyere Ha CyXylr Maccy
KomrmoHeHTa (i).

Jpyrue KOMIOHEHTBI

B HEKOTOpPBIX BapHaHTaX OCYLIECTBJIEHUsS] KOMIO3HMLMS CBSI3YIOIIETO, MPENNOUYTUTEIBHO
BOJIHASI KOMITO3UILIMS CBSI3YIOLIETO, UCTIOIb3yeMasi B COOTBETCTBUH C HACTOSLIMM U300pETEHUEM,
COIEPKHUT TOTIOTHUTENIbHBIE KOMITOHEHTBL.

B ongHOM BapwaHTe OCYINECTBJIEHHS KOMITO3UIHS CBSI3YIOLIETO, TMPEANOUTUTEIIBHO
BOJHAsT KOMIIO3HMLIMS CBSI3YIOLIETO, HCIIOJNb3yeMasi B HACTOSINEM H300PETEHUH, CONEPKUT
KaTaJu3aTop, BBIOPAHHBIH W3 HEOPraHMYECKHX KHCJIOT, TAaKUX KaK CepHas KHCIOTa,
cyJib(aMUHOBAsT KUCJIOTA, a30THASI KUCJIOTA, OOpHAsi KUCIOTa, TUodochoprcTast KUCIOTa WU/UJTH
dochopras kucnmora, W/uAM JTOOBIX WX COJEH, TakUX Kak runoochur HATpus, W/ HUIH
AMMOHHWHBIX COJIEW, TaKMX KaK AaMMOHHUWHBIE COJIM CEPHOH KHCIOTHI, CyJb(HaMHHOBOM
KUCJIOTBI, aQ30THOW KUCJIOTBI, OOPHON KUCIOTHI, THITOGOCHOPUCTON KUCIOTHI W/ niH (HochOopHOit
kucnotsl, w/unu noimupocdara Hatpus (STTP), w/unn meradochara Harpus (STMP), n/unm
okcuxyopuna docpopa. [IpucyTcTBHE TAKOrO KaTaau3aTopa MOKET YJYUIINTh OTBEPKAAOLINE
CBONCTBA KOMITO3UIMH CBSI3YIOIIEro, NMPEATIOUYTUTENIbHO BOJHONH KOMIO3HMLIMU CBSI3YIOIIErO B
COOTBETCTBUH C HACTOSIIUM H300PETEHUEM.

B onHOM BapuaHTe OCYIIECTBJIEHHS] KOMITO3UIMS CBSI3YIOLIEro, MPeArOYTUTEIbHO
BOJIHAsI KOMITO3ULIHSI CBSI3YIOILET0, UCMOb3yeMasi B COOTBETCTBUHU C HACTOSILIUM H300pETeHHUEM,
COIEPKHUT KaTajJu3aTop, BbIOpAHHBIM W3 KHCIOT JIblOWCa, KOTOpble MOTYT NPUHUMATH
3JIEKTPOHHYIO Tapy OT JOHOPHOTO COENWHEHHs, oOpasyromero aanykt JIprowca, Takux Kak
ZnCla, Mg(ClO4)2, Sn[N(SO2-n-CsF17)2]a.

B onHOM BapwaHTe OCYINECTBJIEHHS] KOMITO3UIHS CBSI3YIOLIETrO, MPEeANOUYTUTEIIbHO
BOJIHAsI KOMITO3ULIHSI CBSI3YIOILETO, UCIONb3yeMasi B COOTBETCTBUU C HACTOSIIIUM H300pETEHHEM,
CONEPKUT KaTaJM3aTop, BhIOpaHHBIA U3 xyiopunos merajuioB, Takux kak KCI, MgClz, ZnCls,
FeCls u SnCla.

B ongHOM BapwaHTe OCYINECTBIIEHHS] KOMITO3UIHS CBSI3YIOLIETO, MPEANIOUTUTEIBHO
BOJIHAsT KOMITO3ULIHSI CBSI3YIOILET0, UCIONb3yeMasi B COOTBETCTBUU C HACTOSIIIUM H300pETEHHEM,
COIEPKUT KaTajM3aTop, BBIOPAHHBI W3 METAJIOOPIaHUYECKUX COCIUHEHMH, TaKUX Kak
KaTaJN3aToOpPbl HA OCHOBE TUTAHATA M KaTAJIM3aTOPbI HA OCHOBE OJIOBA.

B onpHOM BAPHUAHTEC OCYIICCTBJICHUA KOMIIO3UIHWA CBA3YHOLICTO, MNPEATIOYTUTCIIBHO
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BOJ{HAsI KOMITO3ULIMS CBSI3YIOLIETO, UCIIOIb3yeMasi B COOTBETCTBUH C HACTOSLINM H300pETeHUEM,
COIEPIKUT KATalu3aTop, BBIOPAHHBIA M3 XENATUPYIOIIUX AareHTOB, TAKUX Kak IepeXOAHbIe
MeTaJUIbl, TAKHE KaK MOHBI JKeJIe3a, HOHBbI XPOMa, MOHBI MapraHIa, HOHbI MEAIH.

B onHOM BapuaHTe OCYIIECTBIEHHS KOMITO3UIMS CBS3YIOLIETro, MPEeANOYTUTEIbHO
BOZHAsI KOMITO3HLIUS CBSI3YIOIIEro, UCIIONb3yeMasi B COOTBETCTBHH C HACTOSALINM H300pETEHHEM,
KpPOME TOTO, COJEPKHUT AOTIOJHUTEIbHbIN KOMIOHEHT (iv) B popme ogHOro miu Ooiee CUITaHOB.

B ongHOM BapuwaHTe OCYINECTBJIEHHS KOMIIO3ULHS CBSI3YIOLIETrO, MPEeNNnOuYTUTEIbHO
BOJIHAsI KOMITO3ULIMS CBSI3YIOLIETO, UCTIOIb3yeMasi B COOTBETCTBUH C HACTOSLIMM U300pETEHUEM,
KPOMeE TOTO, COIEPKUT IOMOJHUTENIbHBIN KOMIIOHEHT (iv) B (popMe OTHOrO MU OOJiee areHTOB
COYETaHUs], TAKUX KaK OPraHO(yHKIHOHATIbHbIE CUIIAHBI.

B onHOM BapmaHTe OCYIIECTBICHUS KOMIIOHEHT (1v) BbIOpaH M3 TPYIIIBL, COCTOSINEH W3
OpraHO(QyHKIMOHAJIbHBIX CHJIAHOB, TAaKUX KaK [EPBUYHBIA WJIM BTOPUYHBIA aMHHO-
(yHKIMOHATM3UPOBAHHbBIE CHJIAHBI, 3TIOKCH-(PYHKLHNOHAJIM3HUPOBAHHbBIC CHIJIAHBL, TAaKHE Kak
NOJIMMEPHBIE WM OJIMTOMEPHBbIE SMOKCH-(YHKIIMOHATU3UPOBAHHBIE CHJIAHBI, METaKpUJIaT-
(YyHKIMOHANM3UPOBAHHbIE CWJIAHBL, QJKWI- H apwi-QyHKIHOHAIU3UPOBAHHBIE CHJIAHBI,
MOY€BHHA-(YHKINOHAJIM3UPOBAHHbIE CHJIAHBI WM BUHII-(PYHKIIMOHAJIM3UPOBAHHBIC CHIIAHBI.

B onHOM BapwaHTe OCYIIECTBIIEHHS KOMITO3UIHS CBSI3YIOLIETrO, MPEANOUTUTEIbHO
BOJIHAsI KOMITO3ULIMS CBSI3YIOLIET0, HCIIOIb3yeMasi B COOTBETCTBUHU C HACTOSALINUM H300peTeHHEM,
JOTMOJTHUTENBHO COAEPKUT KOMIOHEHT (V) B (QopMme OmHOro miu 0Oojnee KOMIIOHEHTOB,
BBIOPAHHBIX U3 IPYIIIBI, COCTOALIEH N3 aMMHaKa, aMUHOB HJIH JIFOOBIX UX COJIEH.

Bbbu10 0OHapy KeHO, YTO BKIIOYEHNE aMMHUaKa, AMUHOB WIIH JIFOOBIX UX COJIEH B Ka4eCcTBe
JOTOJIHUTEIBHOTO KOMIIOHEHTa MOJKET OBITh, B YaCTHOCTH, IOJIE3HBIM, KOTJ]a B KOMIIOHEHTe (1)
UCTIOJIb3YIOTCSI  OKUCJICHHBbIE JIMTHHUHBI, TPUYEM OKUCJICHHBIH JIMTHUH HE TOJBEpPrajcs
OKHCJICHHIO B TIPUCYTCTBHH aMMHAKA.

B ongHOM BapwaHTe OCYINECTBJIEHHS] KOMITO3UIHS CBSI3YIOLIETO, MPEANOUYTUTEIbHO
BOJIHAsI KOMITO3UILIHS CBSI3YIOLIETO, UCTIOIb3yeMasi B COOTBETCTBUHU C HACTOSLINUM H300pETEHHEM,
JOTOJHUTENBHO COAEPIKUT OIMONHUTEIBHBII KOMIIOHEHT B (JOpME MOUEBHHBI, B YaCTHOCTH, B
koimaecTBe oT 5 o 40 macc.%, Takom kak ot 10 no 30 macc.%, ot 15 no 25 macc.%, B pacuere
Ha CYXYI0 Maccy KOMITOHeHTa (1).

B ongHOM BapwaHTe OCYINECTBIIEHHS] KOMITO3UIHS CBSI3YIOLIEro, MPEANOUYTUTEIBbHO
BOJIHAsI KOMITO3ULIMS CBSI3YIOLIETO, UCIIOIb3yeMasi B COOTBETCTBUH C HACTOSLINM H300pETeHUEM,
KPOME TOTO, COAEPIKHUT IOMOJHUTEIbHBII KOMIIOHEHT B (hOpMe OIHOro miu Oojee yrieBOAOB,
BBIOPAHHBIX W3 TPYIIIBI, COCTOSIIEH U3 Caxapo3bl, BOCCTAHABINBAIOIINX CaXapoB, B YACTHOCTH,
JEKCTPO3bl, OJHYTIEBOAOB U UX CMECEH, MPEANOYTUTENBHO NEKCTPUHOB M MAJIbTOAEKCTPHUHOB,

Oouee NpeANTOYTUTCIIbBHO TJIFOKO3HBIX CHUPOIIOB U Oonee NpeanoOIYTUTCIIBHO TIIFOKO3HBIX CHPOIIOB
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¢ nokasareneM skBuBajeHTa aekctpo3bl DE ot 30 no menee 100, takum xkak DE = 60 no menee
100, nanpumep, DE = 60-99, nanpumep, DE = 85-99, nanpumep, DE = 95-99.

B opgHOM BapuaHTe OCYLIECTBJAEHUS KOMITO3ULIUS CBS3YIOLIEro, MNPEANOYTUTENIBHO
BOJIHAsI KOMITO3ULUS CBSI3YIOIIEr0, UCIOJIb3yeMasi B COOTBETCTBUHU C HACTOSIIIUM H300peTEeHHEM,
KpPOME TOTO, COIAEPKHUT IOMOJHUTEIbHbIN KOMIIOHEHT B (hOpMe OIHOro wiu Oojiee yrieBOAOB,
BBIOPAHHBIX W3 TPYMIbL, COCTOSLIEW W3 Caxapo3bl W BOCCTAHABIMBAIOIIUX CaxapoB, B
KoJindecTBe oT 5 1o 50 macc.%, Takom kak oT 5 mo meHee S50 macc.%, Takom kak ot 10 mo 40
Macc.%, TakoM kak oT 15 mo 30 macc.%, B pacyere Ha CyXyI Maccy KoMroHeHTa (i).

B koHTekcTe HACTOsEro W300peTeHHs KOMIIO3UIIUS CBS3YIOLIETO C COIEpIKaHHEM
caxapa 50 macc.% wunmu Oojiee B pacueTe Ha OOIIYIO CYXYH) MacCy KOMIIOHEHTOB CBSI3YIOINErO
CUMTAETCS CBSI3YIOIIUM Ha OCHOBE caxapa. B KOHTEKCTe HACTOSIIEro H300peTeHUsT KOMIIO3ULIHSI
CBSI3YIOLIEro, MMeEroInasl conaepskanue caxapa menee 50 macc.% B pacyere Ha OOIIYIO CyXYHO
MacCy KOMITIOHEHTOB CBSI3YIOIEr0, CUUTAETCS CBSI3YIOLIUM HE HA OCHOBE caxapa.

B opgHOM BapuaHTe OCYLIECTBJEHUS KOMITO3ULIUS CBSI3YIOLIEro, MPEANOYTHTEIBHO
BOJIHASI KOMITO3HUIIUS CBSI3YIOIIETO, UCTIONIb3yeMasi B COOTBETCTBUU C HACTOSIIIUM U300pETEeHUEM,
KPOME TOrO, CONEPKUT IOTNOJHHUTENbHBI KOMIIOHEHT B ¢opmMe OnmHOro wuiam Oonee
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, KOTOPBbIE HAXONATCA B (OpMe HEUOHHBIX W/MJIM HOHHBIX
OMYJIBIaTOPOB, TaKUX KaK TMOJHOKCHATWICHB! (4) NaypuiaoBblii 3(uUp, TaKUX KaK COEBbIH
JIELIUTHH, TAKUX KaK TOACUUIICYIb(paT HATPHSI.

B onHoM  BapuaHTE€ = OCYLUECTBJEHHSI  BOAHAs  KOMIIO3MLUSI  CBA3YIOLIETO,
NPENNOYTUTENIBHO BOJHAs KOMIIO3MLIMS CBSI3YIOLIEro, MCHOJb3yeMass B COOTBETCTBUM C
HACTOSIIIUM M300pETEHUEM, COIEPIKHUT:

- xommnoHeHT (1) B dopme onmHoro uiau Oojiee OKHMCICHHBIX aMMHAKOM JIMTHHHOB C
conepskaHueM rpymnn kapOooHoBoi kucjaoTel ot 0,05 mo 10,0 mmonw/r, Takum kak ot 0,1 mo 5
MMOJIB/T, TakuM Kak oT 0,20 mo 1,5 mmounb/r, Takum kak ot 0,40 10 1,2 MMOJIB/T, TAKUM KakK OT
0,45 no 1,0 MMoIB/T, B pacyeTe Ha CyXyr0 Maccy KOMIIOHeHTa (1),

- KOMIOHEHT (i1) B popme omHOro mitn OoJee CIIMBAIOIINX areHTOB, BBIOPaHHBIX U3 Oera-
THIPOKCHAJIKUJIAMUJIHBIX CIIMBAOIINX Ar€HTOB W/MJIM OKCA30JHUHOBBIX CINUBAIOIIUX AareHTOB,
WV TIPENCTaBIsieT cOOOW OAMH WM 0oJiee CIIUBAIOINUX areHTOB, BHIOPAHHBIX W3 TPYIIIIHI,
cocrositiell M3 MHOTO(YHKUHOHAJIBHBIX OPraHUYeCKUX AaMHHOB, TAaKUX KaK aJIKaHOJAMUH,
OUAMHUHOB, TAKUX KaK T€KCAMETHJITHAMUH, TPUAMHUHOB,

- kommnoHeHT (iii)) B ¢Qopme omHOro mim OoJee NOJUSTHICHTJIUKONIEH CO CpenHeit
MoJieKyJIsipHO Maccoit 150-50000 r/monb, B wactHocTH, 150-4000 r/mMOib, OOJjiee KOHKPETHO
150-1000 r/momb, npeanoururenbHo 150-500 r/mounb, Oonee npenmnoururenbHo 150-300 r/monb,

WM OUH Win OoJiee MONMATUIICHININKONEH co cpenHeil mMosekynspHoi maccoit 4000-25000
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r/mMonb, B yactHoctd, 4000-15000 r/monb, Gonee xonkperno 8000-12000 r/monb; mpu 3TOM
NPEANOYTUTENIbHO  KOMITO3MIMSA  CBSI3YIOLIETrOo, MPEANOYTUTENIbHO BOAHAST  KOMITO3ULIHS
CBSI3YIOLIETO, CONEPKUT KOMIOHEHT (11) B kosmuecTse oT 1 1o 40 macc.%, Takoe kak ot 4 1o 20
macc.%, ot 6 1o 12 macc.%, B pacuere Ha CyXyr Maccy KOMHoHeHTa (i), u (iil) mpUCyTCTBYeT B
xonuuectBe ot 0,5 no 50, mpennoyruresbHo OT 2,5 10 25, Oonee MpeAnoYTUTENLHO OT 3 10 15
macc.%, B pacueTe Ha CyXyr MacCy KOMIoOHeHTa (1).

B ongHOM BapuwaHTe OCYINECTBJIEHHS KOMITO3UIMS CBSI3YIOLIETO, MPEeNNnOYTUTEIbHO
BOJIHAsI KOMITO3ULIMS CBSI3YIOLIETO, UCTIOIb3yeMasi B COOTBETCTBUH C HACTOSLIMM U300pETeHUEM,
COIEPIKHT

- xommnoHeHT (i) B (opmMe OAHOro WK 0oJjiee OKHCJIEHHBIX aMMHAKOM JIMTHUHOB C
conepskaHueM rpymn kapOoHoBoi kuciaotel oT 0,05 no 10 mmons/r, Takum kak ot 0,1 mo 5
MMOJIB/T, TakuM Kak oT 0,20 mo 1,5 mmounb/r, Takum kak ot 0,40 1o 1,2 MMOJIB/T, TAKUM KakK OT
0,45 no 1,0 MmMoJTB/T, B pacueTe Ha CyXyr Maccy KOMIOHEHTa (1);

- kommoHeHT (iia) B ¢opme oOmHOro uju Oojiee MOAM(HUKATOPOB, BBIOPAHHBIX W3
STIOKCUAMPOBAHHBIX MACEJ HA OCHOBE TPUTIIHLIEPUIOB JKUPHBIX KHUCIIOT.

B ongHOM BapmaHTe OCYINECTBIIEHHS] KOMITO3UIHS CBSI3YIOILETO, MPEATOUTUTEIBHO
BOJIHAsI KOMITO3UILIMS CBSI3YIOLIETO, UCIIOIb3yeMasi B COOTBETCTBUH C HACTOSLINM M300pETeHUEM,
COIEPIKUT

- komroHeHT (1) B ¢opme OonmHOro wiu OoJjiee OKHCIEHHBIX aMMHAKOM JIMTHUHOB CO
CPEAHUM COJEepXKaHWEM TPy KapOOHOBOW KMCJIOTBI, COCTaBJIAOLIMM Oonee 1,5 rpymm Ha
MaKpOMOJIEKYJTy KOMIIOHEHTa (1), TAKUM Kak OoJiee 2 rpym, TakuM Kak Oosnee 2,5 rpym,

- KOMIOHeHT (ii) B popme omHOro mim Oosee CIIMBAIOIIMX areHTOB, BHIOPaAHHBIX U3 OeTa-
TUAPOKCHAKMIAMUIHBIX CIIMBAIOIINX areHTOB W/WJIM OKCA30JMHOBBIX CLIMBAIOIINX ArCHTOB,
WK TIpecTaBisieT co0oW OnuH Wik Oojiee CINMBAIOLIMX areHTOB, BBIOPAHHBIX W3 TPYIIIIbI,
COCTOsILIIEH W3 MHOrO(QYHKIHMOHAJIBHBIX OPraHUYEeCKMX AaMHHOB, TaKUX KakK aJKaHOJAMHH,
JUAMHHOB, TAKUX KaK T€KCAMETUJIIMAMUH, TPUAMHUHOB,

- kommnoHeHT (iii)) B Qopme onmHOro mim OoJee NOJUSTHICHIJUKONEH CO CpenHeit
MoJieKyisipHOi Maccoit 150-50000 r/monb, B wactHocTH, 150-4000 r/mMOib, OOJiee KOHKPETHO
150-1000 r/monb, npeanoururensHo 150-500 r /mMonb, 6onee npeanoututesisHo 150-300 r/mors,
WIM OJHOTIO WJIM HECKOJIbKUX TNMOJM3TUJICHTIIUKOJIEH CO cpeaHell MoseKysspHoi Maccon 4000-
25000 r/momnb, B wactHocTH, 4000-15000 r/monb, Oonee koHkperHo 8000-12000 r/monb; mpu
5TOM TPEANOUYTUTENBHO KOMITO3ULMS CBS3YIOMIETO, MPEANOYTUTEIbHO BOIHASI KOMIIO3HMIIUS
CBSI3YIOLIETO, CONEP>KUT KOMIOHEHT (11) B konmdectse oT 1 o 40 macc.%, Takom kak ot 4 no 20
macc.%, ot 6 no 12 macc.%, B pacuere Ha CyXyr Maccy KOMHoHeHTa (i), u (1i1) MPUCYTCTBYET B

kommuecte oT 0,5 mo 50, mpeamoururensHO OT 2,5 10 25, Oosee MpeAnoYTHTEIbHO OT 3 10 15
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Macc.%, B pacueTe Ha CyXyr Maccy KOMITIOHEHTa (1).

B opHOM BapuaHTe OCYLIECTBJIEHHS] KOMIIO3ULMS CBSI3YIOLIEro, MPEANOYTHTEIEHO
BOZIHAsI KOMITO3HLIUS CBSI3YIOILEr0, UCTIONb3yeMasi B COOTBETCTBHH C HACTOSALIUM H300pETEHHEM,
COIEPIKUT

- komroHeHT (i) B ¢opme omHOro wiam Oojiee OKHUCIEHHBIX aMMHAKOM JIMTHUHOB CO
CPEIHUM COIEpKaHWEM TPYI KapOOHOBOW KHCJIOTBI, COCTABISIOINM Oojiee 1,5 rpymm Ha
MaKpPOMOJIEKYJly KOMITOHeHTa (1), TaKUM Kak OoJiee 2 rpyrr, TakuM Kak Oosee 2,5 rpym,

- xommoHeHT (iia) B ¢opme omHoro wiu Oojee MOAM(HUKATOPOB, BBHIOPAHHBIX H3
STIOKCHIUPOBAHHBIX MaCesl Ha OCHOBE TPUIIIULIEPUIOB KUPHBIX KUCIIOT.

B opHOM BapuaHTe OCYLIECTBJIEHHS] KOMIIO3ULMS CBS3YIOLIETO, MPEANOYTHTEHHO
BOJHAsI KOMITO3HLIUSI CBSI3YIOLIET0, UCTIONIb3yeMasi B COOTBETCTBHH C HACTOSLIUM H300pETEHHEM,

COCTOUT IO CYILECTBY U3

KOMTIOHeHTa (1) B hopMe OTHOTO MK O0JIee OKUCICHHBIX JJUTHUHOB,

KoMmTmioHeHTa (i1) B (hopMe OTHOTO K O0Jiee CITUBAOIINX areHTOB,

KomrmioHeHTa (ii1) B (hopMe OHOTrO i OoJiee miacTu(UKaTopos.;

komrnonenta (iv) B ¢opme omHoro mwiu Oojiee areHTOB COYETaHUs, TaKUX Kak
opraHo(yHKI[HOHAJIbHbIE CHIIAHBI,

- HeoOsI3aTeIbHO KOMITOHEHTa B (hOpMe OHOTO Win 0ojiee COennHEHUH, BHIOPAHHBIX U3
IPYIIbl aMMHAKa, aMUHOB HJTH JIFOOBIX UX COJIEH;

- He00s3aTEIbHO KOMIIOHEHTA B ()OPME MOUEBHHBI,

- HeoOs3aTeNbHO KOMIIOHEHTa B (QopMme Oojiee PEaKHOHHOCTIOCOOHBIX — HJIH
HEPEaKIHOHHOCTIOCOOHBIX CUJIMKOHOB;

- He0OS3aTENIbHO YTIIEBOAOPOAHOTO MACIa,

- He0Os3aTENIbHO OTHOTO W 00JIee TTOBEPXHOCTHO-AKTUBHBIX BEIECTB,;

- BOJIBL.

B onHOM BapwaHTe OCYINECTBIEHHS KOMITO3UIIMS CBSI3YIOIIETO, MPENNOYTHTETHHO
BOJIHASI KOMITO3HUIIHUS CBSI3YIOIIETr0, UCTIONIb3yeMasi B COOTBETCTBUU C HACTOSIIIUM U300pETEHUEM,
COCTOMT IO CYIIECTBY U3

- komrioHeHTa (1) B popme ogHOro Uitk 00Jiee OKUCIEHHBIX JINTHUHOB;

- kommnoHeHT (iia) B ¢opmMe OmHOro uju Oojiee MOAM(HUKATOPOB, BBHIOPAHHBIX W3
SMOKCUIMPOBAHHBIX MaCesl Ha OCHOBE TPUTHIIEPUIOB KUPHBIX KUCIIOT,

- koMmroHeHta (1v) B (opMe OmHOro WM OoJiee areHTOB COYETAaHHs, TaKUX Kak
opraHo(yHKI[HOHAIbHbIE CHIIAHbI,

- HeOoOsI3aTeIbHO KOMITOHEHTa B (hOpMe OHOrO Wiu 0ojiee COenUHEHUH, BHIOPAHHBIX U3

IPYIIBl aMMHAaKa, aMUHOB MJIH JIFOOBIX UX COJIEH;
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- HeOOsI3aTeIbHO KOMIIOHEHTA B (POpME MOUYEBHUHBI,

- HeoOs3aTebHO KOMIIOHEHTa B (¢Gopme Oojiee PEaKIUOHHOCTIOCOOHBIX WU
HEPEaKIIMOHHOCTIOCOOHBIX CHJIMKOHOB;

- He0OS3aTENBbHO YTIJIEBOAOPOAHOIO MaCa,

- Heo0s13aTeNIbHO OHOTO MK 00Jiee TOBEPXHOCTHO-aKTHBHBIX BEIECTB;

- BOJBL

Crnioco0 M3roTOBNEHHS U3ENUS K3 MUHEPAIbHOTO BOJIOKHA

WUsnenue W3 MHHEPAJTbHOTO BOJIOKHA IO HACTOSIIEMY H300PETEHHIO MOXKET OBITh
MOJIYYEHO C TOMOIIBI0 OOIIENPUHITOrO Croco0a HM3TOTOBJICHUS W3AENTUs M3 MHHEPAIbHOTO
BOJIOKHA TYyTE€M CBSI3bIBAHUS  MHUHEPAJbHBIX BOJOKOH  KOMIIO3UIMEH  CBS3YIOLIETO.
COOTBETCTBEHHO, U3[ENWe M3 MHHEPATBHOIO BOJIOKHA IO HACTOSIIEMY H300PETEHUIO
MPEIMOYTUTEIbHO M3TOTABIIMBAIOT € TOMOIIBKD CIOCO0a, KOTOPBIA BKJIIOYAET CTaIuH
KOHTAKTHPOBAHMSI MHUHEPAJbHBIX BOJIOKOH C HEOTBEP)KAEHHONH M TPENNOYTHTENbHO BOIHOMN
KOMITO3UIHEH CBSI3YIOIIEro, COMepsKalleil ONUH Wi 00Jiee OKUCIIEHHBIX JIUTHUHOB.

B wactHOCTH, HacTosiee H300peTeHUe TakKe OTHOCUTCS K CIMOCOOY HM3rOTOBJICHUS
W3JIeNUsl U3 MHHEPAJIIbHOTO BOJIOKHA, COMEPIKAIIEer0o MHUHEpaJbHbIE BOJIOKHA, CBS3aHHBIC
OTBEP)KIAEHHON KOMIO3ULMEH CBSA3YIOLIEro, MpPU 3TOM HEOTBEPKACHHAS KOMITO3ULIUS
CBSI3YIOLIErO CONEP>KUT OAMH WM 0Ojiee OKHCJIEHHBIX JIMTHUHOB, TPU 3TOM H3JAENHE U3
MHUHEPaJbHOrO BOJIOKHA HEOOS3aTeNIbHO NMEET COMlep KaHNe BbIIeIauiBaeMbIX BOAOU XJIOPUIOB
menee 10 mr/kr B coorBerctBuu ¢ EN 13468:2001, mpudyem cnocoO BKIIOYAET CTaguH, Ha
KOTOPBIX:

a) o0ecreynBalOT HEOTBEPKACHHYIO BOJHYIO KOMIIO3ULMIO CBS3YIOLIETO, COAEPIKAIIYIO
OIuH WK 00Jiee OKUCICHHBIX JTATHUHOB U BOAY,

b) mnpuBOmAT B KOHTAKT MHHEpAJbHbIE BOJOKHA C HEOTBEPXKICHHOH BOIHOM
KOMITO3MLIUEN CBS3YIOLLErO, U

C) OCYIIECTBJISIFOT OTBEPKIACHHE KOMITO3UIINU CBSI3YIOIIETO, HAXOSIIEHCS] B KOHTAKTE C
MHUHEPaTbHBIMHA BOJIOKHAMU,

Mpu 3TOM 1O MEHbIIEH Mepe 4YacTb BOABI WM BCS BOAA, COAEPIKALIAsCA B
HEOTBEPKIEHHONW BOIHOW KOMIIO3HMLIMU CBSI3YIOIIEro, MPEACTaBsieT co00i 100aBIEHHYIO
HEOYUINEHHYID BOJy, NPU 3TOM HEOYHINEHHAas BOJA MPEANOYTUTEIHPHO BBIOpaHA U3
BOJIOMPOBOIHON BOJIBI, JOXKAEBOW BOJBI, TEXHOJOTHYECKON BOABI MIIM X KOMOWHAIIHH.

B mnpenmouTuTENEHOM BapUaHTE OCYIIECTBJICHHS CrHoco0a MO H300PETEHHI0 OIS
noOaBlisieMO HEOYHINEHHOW BOAbI HaxoauTcs B auanazoHe 30-100 wmacc.%, Oonee
npeanoututenbHo 50-100 macc.%, B pacuyere Ha OOIIyI0 Maccy BOABI, COIEpKAIIecs B

HeOTBep)KHeHHOﬁ KOMIIO3ULIMHU CBA3YIOLICTO.
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B eme oqHOM MpPeaNOYTUTENILHOM BapUaHTE OCYINECTBIICHHUS CrIocoba Mo n300peTeHuro
COepKaHWE BOABI B HEOTBEPIKICHHOM BOMHOM KOMIIO3ULIMM CBSI3YIOLIErO HAXOOUTCS B
nuana3zone 40-90 macc.%, npeamoururenpbHo 60-85 macc.%, B pacyere Ha OOLIyIO Maccy
HEOTBEP>KAECHHOW BOJHOM KOMITO3ULMHU CBS3YIOLIErO.

W3nenue u3 MHUHEPAJIBHOTO BOJIOKHA, MOJYYEHHOE C MOMOLIBIO CIIOco0a B COOTBETCTBHU
¢ n300peTeHneM, MOXKET UMETh BCE XapaKTEPUCTHKH, OMUCAHHbIC B HACTOSIIEM JTOKYMEHTE JJIs
U37IEJINS M3 MUHEPAJIBHOTO BOJIOKHA 110 H300PETEHHIO, TaK YTO HAa HETO JIeJIaeTCs CChLIKA.

B mpenmnouytuTenbHOM BapuaHTE OCYINECTBJICHHUS] HEOTBEP KIAEHHAS BOAHAS KOMITO3HIIHS
CBS3YIOLLEro COAEPKUT

- KOMIOHEeHT (1) B opMe OTHOrO UK 00Jiee OKUCIIEHHBIX JIUTHUHOB;

- KOMIOHeHT (i1) B popme 0HOro Uitk OoJiee CIIMBAIOIIUX aAr€HTOB;

- HeOoOsI3aTeIbHO KOMIIOHEHT (ii1) B (hopme OHOro min 60Jiee miacTu(UKaToOpOB.

Kak ymomMuHanoce Bblle, B NPENNOYTHTEJIBHOM BApHAHTE  OCYIIECTBICHUS
HEOTBEPKJIEHHYI0 KOMIIO3ULIMIO CBSI3YIOLIEr0 JJid MCIOJNb30BaHMA MOJY4YarOT MyTeM
pa3baBiieHHsT KOHLIEHTPUPOBAHHOW (POPMBI KOMIIO3MIIMU CBSI3YIOIIEro TyTeM I00aBIICHUS
HEOYUIIEHHON BOJBI.

OTtBepxneHune

HeotBepxneHHass KOMIIO3MIMS CBS3YIOLIETO B  MPENIIECTBEHHUKE HU3JIENIUA U3
MUHEPAJbHOTO BOJOKHA, TAKOM KakK MOJOTHO, B KOTOPOM MHUHEpaJbHbIE BOJIOKHA HAXOISTCS B
KOHTaKTE C KOMIIO3HMIIMEH CBS3YIOLIEro, OTBEPXKAAETCS B Pe3yjbTaTe XUMHYECKOW W/WUH
(pu3HMUeCKOl peakiii KOMIIOHEHTOB CBSI3YIOLIETO.

B opHOM BapuaHTe OCYINECTBJICHHUS OTBEPXKACHHE MPOUCXOAUT B YCTPOMCTBE IS
OTBEPKICHHSI.

B onHOM BapuaHTe OCYIIECTBJICHMs OTBEpKAEHUE MPOBOAAT npu Temmepatype 100-
300°C, takoii kak 170-270°C, Takoii kak 180-250°C, Takoit kak 190-230°C.

B ongHOM BapuwaHTe OCYLIECTBJIEHUS OTBEPKACHUE MPOUCXOAUT B OOBIMHOW Teuu
OTBEP KIEeHHUS JJIsl IPOM3BOJICTBA MUHEPAJILHON BaThl, padoTaroineli mpu temmeparype ot 150 no
300°C, takoii kak 170-270°C, Takoi kak 180-250°C, Takoit kak 190-230°C.

B onHOM BapuaHTe OCYILIECTBIECHUSI OTBEPIKICHUE MPOUCXOIUT B TeUEHUE BpeMeHu OT 30
cexkyHA a0 20 MuHyT, Hanpumep, oT 1 a0 15 munyT, Hanpumep, ot 2 A0 10 MUHYT.

B TunmuHOM BapuaHTE OCYINECTBJICHHUS] OTBEPXKACHHE MPOUCXOAUT MPU TEMIIEpaType
150-250°C B Teuenue Bpemenu ot 30 cexyHa 10 20 MUHYT.

IIpouecc oTBepkA€HUS MOXKET HAYMHATBCS Cpasy IIOCJIE€ HAHECEHMs CBS3YIOINEro Ha
BOJIOKHA. OTBep KACHNE ONpeAeNseTcss Kak MpoLecc, NPU KOTOPOM KOMIIO3ULMS CBSI3YHOLIETO

noasepraercss (pu3MuecKoW W/HWIM XUMHYECKOM peakLuu, KOTopas B Clydyae XHMHUYECKOH
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peakiy OObIYHO YBEIHYHBAET MOJIEKYJIIPHYIO MACCy COSAMHEHHUH B KOMIIO3ULIMU CBS3YIOLIETO
U TeM CaMbIM YBEJIHYHBAET BS3KOCTh KOMIIO3MILIMHU CBS3YIOINEro, OOBIMHO A0 TeX MOp, KOraa
KOMITO3HLIHSI CBS3YIOLIETO TOCTUTHET TBEPAOTO COCTOSHHUS.

B onHOM BapuaHTe OCYIIECTBICHHS MPOLIECC OTBEPKACHHUS BKIIFOYAET CYLIKY IOJ
nasneHueM. JlaBieHne MOKeT ObITh MPUIOXKEHO MyTeM HMPOAYBKHU BO3IYXOM HJIM Ia30M CMECH
MHHEPAJbHBIX BOJIOKOH U CBSI3YIOILETO.

W3nenue n3 MUHEPAIBbHOTO BOJIOKHA B COOTBETCTBHH C HACTOSIIINM H300peTeHNneM

Hacrosiiee u300peTeHHe HampaBieHO HAa H3AEIME W3 MHHEPAJIbHOTO BOJIOKHA,
cozeprKalee MUHEpabHbIe BOJOKHA, HAXOISIIHECS B KOHTAKTE C OTBEPIKIEHHON KOMIO3ULHEH
CBSI3YIOLIEro, KaK OMHCAHO BBILIE, T.€. HAXOMASIINECS B KOHTAKTE C OTBEPIKICHHBIM CBSI3YIOLIHM,
TIOJIyYEHHBbIM B PE3yJIbTaTe OTBEPKACHHUSI KOMIIO3ULIMH CBS3YIOIIETO, MPEANOYTHTEIbHO BOIHOM
KOMITO3HMLIMH CBSI3YIOLIErO, OMMCAHHOM BbILIE.

Hcrnonp3yeMble  MHUHEpaJbHbIE BOJOKHA MOTYT TMpPEACTaBISATH Co0Oi  mroOble
UCKYCCTBEHHbIe CTekoBUAHbIe BoJokHA (MMVF), crekisHHbIE BOJIOKHA, KepaMHUYECKHe
BOJIOKHA, 0a3ajbTOBbIe BOJIOKHA, LIJIAKOBbIE BOJOKHA, MUHEpAJbHbIE BOJOKHA, KaMEHHbIE
BOJIOKHA U IpyTue. DTHU BOJOKHA MOTYT MPHUCYTCTBOBAThH B BHIE M3Zeus B opMe BaThl, T.€. B
BUJIE WU3JeNMs M3 KAMEHHOH BaTbl. B mpennoyTUTeIbHOM BapuUaHTE OCYLIECTBIICHHS
MHHEpaJbHbIE BOJOKHA MPEACTABJISIOT COOOM KaMEHHbIe BOJIOKHA WJIM KaMEHHYIO Barty,
COOTBETCTBEHHO.

Kommnosurus BoJOKHa/paciiiaBa

HckyccrBeHHble crekioBuaHble BookHa (MMVF) moryt mmers mo0oi moxxoasimui
OKCHUIHBIH COCTaB. BONOKHA MOTYT MpeAacTaBiIATh COOOI CTEKISIHHBbIE BOJOKHA, KEPAMUUYECKHE
BOJIOKHA, 0a3a/ibTOBbIE BOJIOKHA, IIJAKOBbIE BOJIOKHA MJIM BOJIOKHA W3 TOPHBIX TOPOJ HIIH
KaMEHHbIE BOJIOKHA. BOJIOKHA MPEAMOYTUTENHHO OTHOCSITCS K THIIAM, IIUPOKO M3BECTHBIM KaK
BOJIOKHA K3 TOPHBIX [OPOA, KaMEHHbIe BOJIOKHA WJIM IIJAKOBbIE BOJIOKHA, Hauboiee
NPEANOYTHTEIbHO KAMEHHbBIE BOJIOKHA.

KameHHbIe BOJIOKHA OOBIYHO COEPIKAT CIACAYIOLINE OKCUIbI B MACCOBBIX MPOLIEHTAX

SiO2: o1 30 mo 51

CaO: or 8 10 30

MgO: ot 2 1o 25

FeO (Bxmouas Fe203): or 2 oo 15

Na20+K20: ne 6onee 10

CaO+MgO: ot 1010 30

B npeanouturenbHbIXx BapuaHTax ocywectsiaeHus MMVE umeror cnenyromue ypoBHU

COACPIKaHUs BJIEMEHTOB, PACCHUTAHHBIC KaK OKCHUIbI, B macc.%:
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Si02: mo menbiei mepe 30, 32, 35 unu 37; He Oonee 51, 48, 45 unu 43

Al203: o menbiuei mepe 12, 16 wiun 17; ve 6onee 30, 27 wnu 25

CaO: mo menbieii mepe 8 unu 10; He 6omee 30, 25 wnu 20

MgO: no menbIueii mepe 2 unu 5; He bonee 25, 20 wnn 15

FeO (Brmouas Fe203): mo menbiueit mepe 4 wiu S; ve 6onee 15, 12 wmu 10

FeO+MgO: no mensbiueii mepe 10, 12 unu 15; e 6onee 30, 25 wmu 20

Na2O+K20: Honb uiu 1o Menblineii mepe 1; He Oosee 10

CaO+MgO: no menblueit mepe 10 wmu 15; He 6onee 30 wu 25

TiO2: HOb UM MO MeHbInel Mepe 1; He Oonee 6, 4 wn 2

TiO2+FeO: no menbeit mepe 4 nim 6; He Oonee 18 i 12

B203: HONb min o MeHblIel mepe 1; He Oonee S uin 3

P20s: Honb Wtk IO MeHbLIel Mepe 1; He Oonee 8 nim S

ApyTHe: HOJb WIH 1O MeHbInel Mepe 1; He Oonee 8 wu 5

MMVF, H3roTOBJIEHHbIE C MOMOINBI0 CHMOCOOa MO W300PETEHUI0, MPEATIOYTHTEIHHO
UMEIOT COCTaB B Macc.%o:

SiO2 ot 35 o 50

Al2O3 ot 12 no 30

TiO2 no2

Fe2O3 or3 no 12

CaO or5m030

MgO 1o 15

Na:O or0 o 15

K20 or0Opmols

P20s no3

MnO po3

B203 no3

Jpyroii npennoururenbHblii coctaB st MMVEF npencrasisier coboil crnenyromui, B
macc.%:

Si02 ot 39 1o 55%, npennouTtureabHO OT 39 10 52%

Al2Os ot 16 no 27%, npeanoututenasHo OT 16 10 26%

CaO ot 6 no 20%, npeanoutuTenpHO OT 8 10 18%

MgO ot 1 no 5%, npeanoururensHo ot 1 10 4,9%

Na20 ot 0 no 15%, npeanouturenpHo oT 2 10 12%

K20 ot 0 1o 15%, npennoururtensHo ot 2 10 12%

R20 (Na20 + K20) ot 10 mo 14,7%, npennoututensho ot 10 no 13,5%
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P20s5 ot 0 no 3%, npeanoururensHo ot 0 1o 2%

Fe20s (Bcero xenesa) ot 3 no 15%, npennouturensHo ot 3,2 10 8%

B20s3 ot 0 1o 2%, npeanouturensHo ot 0 1o 1%

TiO2 ot 0 mo 2%, npennoururensho ot 0,4 o 1%

apyrue ot 0 1o 2,0%

CrexJisiHHbIE BOJIOKHA OOBIMHO COZIEPIKAT CJIEAYIOLINE OKCHUABI B MACCOBBIX MPOLEHTAX !

SiO2: ot 50 mo 70

Al203: ot 10 1o 30

CaO: ue 6onee 27

MgO: He Oonee 12

CrexyisiHHbIE BOJIOKHA TaK)Ke MOIYT COIEpIKaTh CJEAYIOLUIHEe OKCHIbI B MAaCCOBBIX
NpPOLIEHTaX:

NaxO+K20: ot 8 no 18, B wactaHoctu, Na:O+K20 6ompine, uem CaO+MgO

B20s: ot 3 mol2.

HexkoTopble KOMITIO3ULINK CTEKJISTHHOTO BOJIOKHA MOTYT conepxkatb Al2O3: mernee 2%.

B npeanoyTUTENIbHOM BapHaHTE OCYIUECTBJICHUS MHHEPAJIbHbIE BOJIOKHA MPEICTABJISIOT
coboii runpododHo 0OpaboTaHHBIE MHHEPAIbHBIE BOJIOKHA, MPEANOYTHTENBHO TUAPOPOOHO
oOpaboTaHHyI0 KaMeHHYIO BaTy. I uapodobuas obpaboTka siBisiercs oObrdHONM 00paboTKOH U
MOXKET OCYLIECTBJIATBCS, HANpPHUMEpP, IMyTeM Ja00aBjieHHs IO MEHbIIEH Mepe OIHOro
ruapodoOHOro areHTa, TaKOro Kak MUHEPaJbHOE MAcio, CUIIOKCAH WM KPEMHUHOPraHU4ecKas
CMOJla, B MpoLEcCce MPOM3BOACTBA MHHEPAJBHOIO BOJIOKHA ¢ oOpasoBaHMeM TuapopoOHOH
IUIEHKH BOKPYT BOJIOKOH. COOTBETCTBEHHO, ruipooOHO 00paboTaHHbIE MUHEPAIbHbBIE BOJIOKHA
NPEANOYTUTENFHO UMEIOT THAPOPOOHYIO TUIEHKY Ha CBOEH MOBEPXHOCTH.

[Moaxonsiiue crocoOb! GOPMUPOBAHUS BOJIOKHA W MOCIEAYIOLINE CTATUHA H3TOTOBICHUS
W3/IeJIUST U3 MHUHEPAJIbHOTO BOJIOKHA SIBIISIFOTCS CMOCOOAMH M3BECTHOTO ypOBHsI TexHUKH. Kak
NPABHJIO, CBS3YIOIIEE PACTIBUISIOT Cpasy nocie GUOpUIIMPOBaHKsS MHUHEPAJIbHOIO paciiiaBa Ha
HaXOJSILINECS] B BO3AyXe MUHEPaJIbHbIE BOJOKHA. BOAHYIO KOMIO3HIHIO CBS3YIOIIErO OOBIYHO
HaHOCAT B konudecTBe OT 0,1 mo 18%, mpennmouturensuo ot 0,2 go 8% mo macce u3genust us3
CBSI3AHHOTO MHHEPAJIbHOTO BOJIOKHA B pacueTe Ha CyXOe BELIECTBO.

[ToNIOTHO M3 MUHEPAJIBHOT'O BOJIOKHA C TIOKPBITHEM, HAHECEHHBIM PaCIbUICHHEM, OOBIYHO
OTBEPIKIAIOT B MU JJIsl OTBEPIKIACHHUS TIOTOKOM ropsidero Bosayxa. I[1oTok ropsiuero Bo3myxa
MOKeT OBITh HAmNpaBlieH Ha MOJOTHO W3 MHHEPAJbHOIO BOJOKHA CHU3Y, CBEPXYy WIH C
YepeayIOLIMUXCsl HAMPABJICHHUH B XapaKTePHbIX 30HAX IO JJIMHE MeYU OTBEPIKICHUS.

Kaxk mpaBuio, neur oTBepkAeHHs pabotaer mpu temmeparype ot npumepno 150°C no

npumepHo 300°C, Takoit kak ot 170 no 270°C, Takoii kak ot 180 no 250°C, taxoii kak ot 190 1o
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230°C. OObMHO BpeMsi HaxXOKACHHUS B IMeYd OTBep:kIeHHst coctasiser oT 30 cexkyHm mo 20
MHUHYT, Takoe Kak OT 1 10 15 muHyT, Takoe kak oT 2 70 10 MUHYT, B 3aBUCUMOCTH, HAIIPUMED, OT
IUIOTHOCTY U3AEHs.

B TunuyHOM BapuaHTE OCYLIECTBIEHUS W3AeNNe M3 MUHEPAJBbHOTO BOJOKHA IO
HACTOSIIIEMY H300peTeHHIO OTBep:kaaroT mpu Temmeparype or 150°C mo 250°C B TeueHue
BpeMeHHu oT 30 cekyHA 10 20 MUHYT.

IIpu HeOOXOOUMOCTH MOJOTHO W3 MHUHEPAJbHON BAaTbl MOXKET OBITH ITOBEPTHYTO
npuaanuio Gopmsel mepen orBepikaeHHeM. M3nenue W3 CBA3aHHOTO MHHEPAIBHOTO BOJIOKHA,
BBIXOZSIINEE M3 TEeYH JUIsi OTBEPXKACHHUS, MOXKET OBbITh pa3pe3aHo 0 JKEeJNaeMoro pasmepa,
Harpumep, B opme mara.

B npeanouTuTensHOM BapuUaHTE OCYINECTBIEHUS H3JeNNe W3 MUHEPAJIbHOTO BOJIOKHA B
COOTBETCTBHM C HACTOSIIMM HU300pETEHHEM MpencTaByiseT Ccobod  Temno-  wwim
3BYKOU3OJSIIUOHHOE U3/IeNINe, IPEANOUTUTENBHO TEMION30IALIHOHHOE U3JIeNNe.

WUsnennss W3 MHHEPAJBHOTO BOJIOKHA MOTYT HMETh (opMy mpenBapHUTEIbHO
(popMOBaHHOTO OTpe3Ka TPYOBI, MPOLIMBHOIO MATa MJIH ITJIUTHI.

IIpenBapurenbHO POPMOBAHHBIN OTPE30K TPYObI MOXKET UMETh (POPMY TOJIOTO LMIHHIPA
Wi ero dyactu. Pasmepsl mnpenBapuTenbHO (OPMOBAHHOTO OTpe3ka TPYObI TOJDKHBI
COOTBETCTBOBATh pa3MepaM MOAJekalled Hu30aupoBaHui0 TpyOrl [IpommBHbIE MaThl
NPEACTABISIOT COOOH C€na0OCBA3aHHbIE MaThbl M3 MHUHEPAJbHOTO BOJIOKHA, IPOIINUTHIE
OLIMHKOBAHHOH MPOBOJIOKOM [0 OLIMHKOBAHHOW METAJNINYECKON CeTKe.

B npeanouyTuTenpHOM BapuUaHTE OCYINECTBIEHHUS M3JENNUe U3 MUHEPAJIbHOTO BOJIOKHA B
COOTBETCTBUH C HACTOSIIIUM H300pETEHHEM MPEACTaBIIseT COOOH TEIUIO- W/WIIN 3By KOU3OJISILIUIO
11t TpyOBbl, pe3epByapa it XpaHEeHHs], KOTJIa, COCY1a MITH KOJOHHBI, MPEIMOYTHTEIBHO TPYOBI.

B npeanouTuTensHOM BapuaHTE OCYINECTBIEHHS M3JeNie W3 MUHEPAJIbHOTO BOJIOKHA B
COOTBETCTBUH C HACTOSIIIUM M300pPETEHHEM UMEET TOJIIHMHY B AuanazoHe oT 20 MM 10 500 mm,
npeanoytuteapbHo oT 30 mm no 300 mm, Hanpumep, oT S0 mm no 150 mMm, mpu 3TOM, Kak
NPABUJIO, H3MIEJIHE U3 MHHEPAJIBLHOTO BOJIOKHA UMeeT (hOopMy JIUCTA.

Wznenuss M3 MHUHEPAJbHOTO BOJIOKHA B COOTBETCTBHM C HACTOSIIUM H300pETeHHEM
OOBIMHO UMEIOT IUIOTHOCTHL B auamna3zoHe ot 6 go 250 Kr/M3, npeanouruteapHo ot 20 go 200
kr/m’. M3nenusi U3 MUHEPaNbHOIO BOJNOKHA OOBIMHO MMEIOT noTepu npu npokanupanuu (LOI) B
nuanasone ot 0,3 no 18,0%, npeanoururensHo ot 0,5 1o 8,0%.

IlpumeHeHne wu3nenuss U3 MHUHEPAJbHOIO BOJOKHA B COOTBETCTBUU C HACTOSIIUM
n3obpeTeHnemM

IIpuMeHeHne B COOTBETCTBUHU C HACTOSIIUM HM300pETEHMEM H3IENHs U3 MHUHEPAIbHOTO

BOJIOKHAa HaIIpaBJICHO Ha HUCIOJb30BAHUE B Ka4C€CTBC TECIIJIO- W/ unu 3BYKOM3OJISILIMH, B
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JaCTHOCTH, B KAY€CTBE HEKOPPO3UOHHOH TEILIO- U/UJIH 3By KOMU3OJISILIMH.

TepMuH «HEKOPPO3HMOHHBIN» B HACTOSIIEM JOKYMEHTE O3HA4aeT, YTO TEeIUIO- H/MUIIH
3BYKOHM3OJISILIMOHHBIN MaTepHall He CIIOCOOCTBYET yCHIIEHUIO Koppo3uu. « Hekoppo3noHHBII» He
O3HA4aeT, YTO KOPPO3Usl HE MOXKET MOSIBUTHCSI, HO TOTIa OHA BbI3BaHA APYTUMH (pakTopamuy, a He
CaMUM TeIUIO- W/WJIN 3BYKOU3OJSILIMOHHBIM MaTEPHAJIOM.

COOTBETCTBEHHO, H300pETeHHE TaKXKe OTHOCUTCS K NPUMEHEHHMIO M3JeNus U3
MHHEpPAJIbHOIO BOJIOKHA, COZEpPIKALlero MHHEpPaJIbHble BOJIOKHA, CBSI3aHHBIE OTBEPIKAEHHON
KOMITO3ULIMEH CBSI3YIOINEro, NPU STOM HEOTBEPKACHHAS KOMITO3ULHS CBSI3YIOLIETO CONEPIKUT
oouH WM Oojiee OKHUCIEHHBIX JIMTHHHOB, B Ka4yeCTBE TEIUIO- W/WINM 3BYKOU3OJSLIMH, B
YaCTHOCTH, HEKOPPO3HOHHOH TETIO- W/WiIH 3BYKOU30JSAUH. OOBIMHO MPEANOYTUTENBHO, YTOOBI
U3/IeJINe U3 MUHEPAJIBbHOTO BOJIOKHA MMEJIO COIEPKAHHE BBILIENAYMBAEMbIX BOJOW XJIOPHIOB
menee 10 mr/kr B coorBercTBuu ¢ EN 13468:2001.

B npeamodTuTeNnsHOM BapHAaHTE OCYIIECTBJICHUS TPHUMEHEHHs B COOTBETCTBUU C
U300peTeHNeM H3JIeINe W3 MUHEPAJIbHOTO BOJOKHA MWCIOJB3YIOT B KAueCTBE TEIUIO- W/HIK
3BYKOHM3OJSILIMH, B YaCTHOCTH, HEKOPPO3MOHHOHM TEIUIO- W/WJM 3BYKOHM3OJSLUH, M OOBEKTa,
BBIOpAaHHOrO M3 TpyOBl, pe3epByapa Maisl XpaHEHHWs, KOTJA, COCyJa WM KOJIOHHBI,
npeanoututenbHo TpyOsl. Tpyba wmmm TpyOOmpoBOA, COOTBETCTBEHHO, TAKXKE BKIIOYAOT
BBITSDKHbBIE KaHAJIBL.

B npeamoutuTenpHOM BapHaHTE OCYINECTBJIEHHS TNPUMEHEHHUS B COOTBETCTBUH C
n300peTeHreM M3JeNIUe W3 MUHEPAJIbHOIO BOJOKHA HCIOJB3YIOT B KaueCTBE TEIJIO- W/HIN
3BYKOM3OJSIMM U1 OOBEKTa, HW3TOTOBJIEHHOTO M3 MeTajula, IMPU 3TOM OOBEKT OOBIYHO
NpencTaBisieT coO0OH moJblid  OOBEKT, NpHUMephl KOTOPOro MPHBEIAEHbI BbIe. Merasn
NPEANOYTUTENbHO BbIOPAH U3 MEOU WIH CTaJH, MPUYEeM CTallb SBJSETCS MPEANOYTUTEIbHOM.
Cranp mpennouYTUTENHHO MPEencTaBisieT coOOH yIIepOmUCTYIO CTajlb, HEPIKABEIOLIYIO CTaJb,
AyCTEHUTHYIO HEPIKaBEIOINYIO CTajlb, HEJETHPOBAHHYIO CTaJbh MM HU3KOJETHPOBAHHYIO CTaJb.
B 0co0eHHO mNpennoYTHTENHHOM BapUAHTE OCYIIECTBIEHHs OOBEKT NPEACTaBJsieT COOOU
CTaJIbHYO TPyOy.

B mnpeamodTuTeNPHOM BapHAaHTE OCYINECTBJICHUS TPHUMEHEHHs B COOTBETCTBHUU C
M300peTEeHNEM MPENNOYTHTENbHBIM SIBJISIETCSI IPUMEHEHUE NIPU TeMIepaTypax B AHANA30HE OT -
20°C pmo 320°C, 6onee mpemnoututensHo ot 0°C go 200°C, mampumep, ot 50°C mo 175°C.
TemmiepaTypa OTHOCHTCS K TEMIIEpaType 00bEKTa, H30JIMPOBAHHOTO U3EINEM M3 MUHEPAIBHOTO
BOJIOKHA, TO €CThb K padoueil Temmneparype. Pexxum paOoTbl MOKET OBITh HETPEPHIBHBIM I
LMKJINYECKHM B 3aBHCHMOCTH OT TEMIIEpaTypbl. B ciydae IMKINYECKOro pexuma padoTbl
yKa3aHHBIN BbIIIE TEMIEPATyPHbIH AMANAa30H OOBIYHO OTHOCHTCS K MAaKCHUMAaJIbHOW pabouei

TeMIepaType.
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OOBbeKT, MOKPBITHIA U3JEINEeM W3 MUHEPAJIbHOTO BOJIOKHA B KA4eCTBE TEIUIO- W/WITH
3BYKOHM3OJISIUN, B YAaCTHOCTH, HEKOPPO3MOHHON TEIIO- W/WINM 3BYKOM3OJSILHU, OOBIMHO
COIIEPKUT Cpeny, KOTOpas MOXeT ObITh BbIOpaHa W3 rasa, mapa Wi Kuakoctu. Msnmenwe u3
MUHEPAJIbHOTO BOJIOKHA ISl IPUMEHEHHUSI B COOTBETCTBUHU C M300pETEHHEM MOXKET UMEThb BCE
XapaKTEPUCTUKH, OTIMCAHHBIE BBIIIE JJISI U3AENUS U3 MUHEPAJIbHOTO BOJOKHA MO H300PETEHHIO,
TaK 4TO Ha HErO JENaeTCs CChLIKA.

ITonbiii OOBEKT € TEIUIO- W/WIKM 3BYKOU3OJSIHEH B COOTBETCTBHH C HACTOSIIMM
u300peTeHreM

HN3o0pereHue Takke OTHOCHTCS K TMOJOMY OOBEKTY, TOKPBITOMY HU3JEJIHEM U3
MHUHEPAJbHOIO BOJIOKHA B Ka4yeCTBE TEIUIO- W/WIH 3BYKOM3OJSILUH, TPH 3TOM H3JEIHE U3
MHHEPAJTbHOTO BOJIOKHA COAEPKUT MHHEPAJIbHbIE BOJIOKHA, CBSI3aHHBIE OTBEPKACHHOU
KOMITO3ULIMEH CBSI3YIOIIETO, NPU 3TOM HEOTBEPIKICHHAs] KOMITO3HMLIHS CBS3YIOMIETO CONEPIKUT
OnvH Wu O0Jiee OKUCIICHHBIX JINTHUHOB.

[MpeamouyrurensHO, YTOOBI HW3AENUE W3 MHHEPAJBHOTO BOJIOKHA HMENIO COAEp KaHHe
BBILETAYNBAEMbIX BOIOH XJiopunoB MeHee 10 mr/kr B coorBeTcTBrH ¢ EN 13468:2001.

B mpenmodtuTeNlbHOM BapUaHTE OCYINECTBIEHHS MOJIbIA OOBEKT BBIOpaH U3 TPYOBI,
pe3epByapa Ui XpaHEHUs], KOTJIa, COCyJa WU KOJIOHHBI, MPennouTuTebHO TpyObl. Tpyba mim
TpyOOMPOBOJ, COOTBETCTBEHHO, TAK)KE BKIIIOYAIOT BITSKHbBIE KAHAJBI.

B nmpeamouruTesHOM BapHaHTe OCYIIECTBIEHUS MOJbIA OOBEKT BBITOJHEH M3 MeTajuia.
Merann mnpeanouTHUTENIbHO BBIOpAaH HW3 MEAW WM CTajd, TpPUYeM CTallb  SIBJISIETCS
npeanoututesbHoN. CTanb NPeanouYTHTEIbHO TMPEACTABIAeT COOOH YIIEPOIUCTYIO CTallb,
HEPIKABEIOLIYI0 CTajlb, AyCTEHUTHYH) HEP)KABEIOLIYIO CTajlb, HEJETMPOBAHHYIO CTajb WJIHU
HHU3KOJIETUPOBAHHYIO CTajib. B 0CO00 MpenmouTUTEIhHOM BapHaHTE OCYINECTBIEHUS OOBEKT
npeacTaBIsieT COO0H cTajabHy0 TPYOy.

Wznenue U3 MUHEPATBHOTO BOJIOKHA, MOKPBIBAIOIIEE TOJbIH OOBEKT B COOTBETCTBUU C
u300peTeHneM, MOKET HMMEThb BCE XapaKTePUCTHKH, OIUCAHHBIE BbBIIIE JJIST U3LENUS W3
MUHEPaJbHOrO BOJIOKHA COTJIACHO M300PETEHHIO, TaK YTO HAa HETO JIENAeTCs CChIIKA.

OxucCNieHHbIE JIMTHUHBI, KOTOPbIE MOTYT OBITh HCIOJB30BAaHBI B KaUECTBE KOMIIOHEHTA
KOMITO3ULIMKM ~ CBSI3YIOINETO, TMPENMOYTHUTEIbHO BOJHONH KOMIIO3WIIMHM  CBS3YIOLIETO, IS
MUHEpaJbHBIX BOJIOKOH B COOTBETCTBUU C HACTOSIIINM H300pETeHHEM, M CHOCOO TMOTyYeHHS
TAKUX OKHCJICHHBIX JIMTHUHOB B COOTBETCTBUU C HW300peTEHHEM MOIYT HMEThb BCe
XapaKTePUCTHKH, OMHCAHHBIC BBIIIE JJISI OKHCICHHBIX JIMTHUHOB COTJIACHO HW300PETeHHIO U
criocoba MoNlydeHHs: OKUCIICHHBIX JINMTHUHOB B COOTBETCTBHH ¢ M300pETEHHEM, TaK YTO Ha HUX
JIEJIaeTCsl CChLIKA.

I[anee OMUCAaHbl OKUCJICHHBIC JIMTHUHBI, KOTOPbIC MOT'YT OBITb HCIIOJB30BAHbI B KAUECTBE
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KOMITOHEHTa KOMITO3UIUHU CBSI3YIOIIEro, U CIIOCOOBI UX MOJYyYEeHUSI.

CrniocoO I mony4eHust OKUCIEHHBIX JTUTHUHOB

OxucneHHbIE JIMTHUHBI, KOTOPbIE MOTYT OBITh MCIOJB30BAHBI B KaUeCTBE KOMIIOHEHTA
CBSI3YIOLINX, UCTIONB3YEMbIX B HACTOSIIEM HU300pETEHUH, MOTYT OBITh MOJYUYEHBI C ITOMOLIBIO
crnocoda, BKIFOUAIOIIEro NPUBEACHUE B KOHTAKT

- KOMIIOHEHTA (), ComepskalIiero OauH Win 00Jjee JUTHUHOB,

- xommnoHeHTa (b), comepkaliero aMMHUaK, OJUH WM OOJiee aMHHOBBIX KOMIIOHEHTOB
w/vnu JI0YI0 UX COJb,

- KOMITOHEHTA (C), COmepIKaIero OUH UK 00Jiee OKUCISIOIINX areHTOB.

KowmrmoneHr (a)

KomnoHeHT (a) conep XUt oauH Uitk 0oJiee JTUTHIHOB.

B onHOM BapuaHTe OCYLIECTBIEHHS CHOco0a B COOTBETCTBHH C HACTOSIIUM
n300peTeHreM KOMITIOHEHT (a) COOEep KUT OAWMH iU Oosiee KpadT-TUTHUHOB, OOUH WK Oolee
HATPOHHBIX JINTHUHOB, OAWH WX OoJiee JUTHOCYJIh(OHATHBIX JIMTHUHOB, ONWH WU OoJjiee
OpPTraHOCOJIbBEHTHBIX JIMTHUHOB, ONHMH WM OOJiee JIMTHUHOB, OOpPA30BAaHHBIX B pe3yJbTaTe
NPOLIECCOB OMOJOrMYeCKOl mepepadOTKH JIMTHOLEJUTIOJIO3HOTO ChIPbEBOTO MaTepuaa, WIIH
MOOYI0 UX CMECh.

B onmHOM BapmaHTe OCYLIECTBJIEHHSI KOMIIOHEHT (a) CONEp>KUT ONMH Wik Oojiee KpadT-
JIMTHUHOB.

KommnosneHr (b)

B oxgHOM BapuaHTe OCYIIECTBIEHHS HACTOSLIErO H300peTeH s KOMIOHEHT (b) COmep KUt
aMMHaK, OOMH Wiu Oojiee aMUHOBBIX KOMIIOHEHTOB, W/wiu JitoOble ux conu. He skenass ObITh
CBSI3aHHBIMH KaKOH-JIMOO KOHKPETHOH TeopueH, aBTOPbl HACTOSLIErO W300pETEHHsI MOJIararoT,
YTO 3aMEHa THIPOKCUIOB IIEJOYHBIX METAJJIOB, HCIIOJIB3YEMbIX B PAHEE M3BECTHBIX MPOLIECCAX
OKHUCJIEHUS] JIMTHUHA, aMMHAKOM, OJHUM WM Oojiee aMUHOBBIMH KOMIIOHEHTAMM, W/UJIH
MOOBIMU UX COJISIMH, MIPAET BAKHYIO POJIb B YJIYYIIEHHBIX CBOWCTBAX OKUCJIEHHBIX JIATHUHOB,
MOJIYYEHHBIX B COOTBETCTBHH CO CIIOCOOOM IO HACTOSIIIEMY U300PETEHHIO.

ABTOpBI HACTOSIIIETO HW300pETEHUS] HEOKUJAHHO OOHAPYKHWJIM, 4YTO JIMTHUHBI,
OKHUCJICHHbIE OKHCJISIFOIIMM areHTOM B TPUCYTCTBHM aMMHAKa WJIH aMHUHOB, COIepIKar
3HAYUTENIbHBIE KOJIMUECTBA a30Ta B KAYECTBE YACTH CTPYKTYPbl OKUCJICHHBIX JIMTHUHOB. He
KeJasi ObITh CBSI3AHHBIMU KaKOH-JTMOO KOHKPETHOH Teopuel, aBTOPbl HACTOSIIEr0 N300peTeHUsI
MOJIATAl0T, YTO YJYYILIEHHbIE CBOHCTBA OTHECTOMKOCTH OKHUCJCHHBIX JIMTHUHOB TIPH
UCTIOJIb30BAaHUH B TIPONYKTAX, B KOTOPBIX OHU BKJIFOYEHBI B KOMIIO3HUIIMIO CBSI3YIOIIETO, MPUYEM
yKa3aHHbIE OKHCIIEHHBIE JIMTHUHBI IIOJNYYeHBl C IOMOLIBIO Crocoda B COOTBETCTBUU C

HACTOSIIUM H300peTeHHeM, N0 MEHbIIEH Mepe 4aCTHYHO OOYCJIOBIIEHBI COAEP)KAaHUEM a30Ta B
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CTPYKTYpP€ OKHCJICHHBIX JIUTHUHOB.

B ogHOM BapuaHTe OCYIIECTBJICHHSI KOMIIOHEHT (b) COAePKUT aMMHAaK H/HITH JTIOOYIO ero
COJIb.

He >xenast ObITh CBA3aHHBIMM KaKOW-TMOO KOHKPETHOW TEOpHeH, aBTOPbI HACTOSINErO
M300peTeHus TMONArarT, YTO YJyYIIEHHbIE CBOWMCTBA CTAOMJIBHOCTH AEPUBATH3HPOBAHHBIX
JIMTHUHOB, TIOJIyYEHHBIX B COOTBETCTBUHM C HACTOSINUM HM300pEeTE€HHEM, IO MEHbIIEeH Mepe
YaCTUYHO OOYCJIOBJIEHBI TeM (HaKTOM, YTO aMMHAK MPEACTaBJsieT COOO0M JieTy4yee COeUHEHUE U,
CJIEIOBATENIbHO, HCMAPSIeTCs M3 KOHEYHOTO MPOAYKTA, WM MOXKET OBbIThb JIETKO YIaleH |
UCIIOJIb30BaH TMOBTOPHO. B oTimume OT 3TOro Okas3anoch, YTO TPYOHO YAAIUTH OCTAaTOYHBIC
KOJINYECTBA TUAPOKCHIOB INEJIOYHBIX METAJUIOB, HCIONb3yEMbIX B paHEE M3BECTHOM IPOLIECCE
OKHCIICHHSI.

Tem He MeHee, B crioco0e B COOTBETCTBUU C HACTOSIIIUM H300pETEHHEM MOXET OBITh
BBITONHO, YTOObI KOMMOHEeHT (b), MOMUMO aMMHaka, OJHOrO WIH O0oJieeé aMHUHOBBIX
KOMITOHEHTOB H/HMJIH JIFOOBIX MX COJIEH, Tak)Ke COAep Kajl CPAaBHUTEIBPHO HEOOJBIIOE KOJUIECTBO
TUAPOKCHIA IIENIOYHOTO W/HMIIM MIEIOYHO3EMEJIbHOTO METaJlla, TAKOrO KaK THIPOKCHUA HATpPHUs
W/ TUAPOKCH] KaJTUSI.

B BapumaHTax OCYyINECTBJIIEHUS, B KOTOPBIX KOMITOHEHT (b) COHEpKHUT THIPOKCHUABI
IIEJTOYHBbIX W/WIM INEJOYHO3EMENbHBIX METAJUIOB, TaKue KakK TUAPOKCHI HATpUs W/HUIH
TUAPOKCH] Kayus, B Ka4eCTBE KOMIIOHEHTa B JONOJHEHHE K aMMHUAaKy, OOHOMY Hiu Ooiee
AMHMHOBBIM KOMITIOHEHTaM, U/WUJIH JFOOBIM UX COJISIM, KOJIMUECTBO THAPOKCUIOB IENOUHBIX U/UIH
[IEJIOYHO3EMENBHBIX METAJIJIOB OOBIYHO SIBJISIETCSI HE3HAYMTENbHBIM, TakuM OT S5 g0 70
MAacCOBBbIX 4acTel, Takoe kak oT 10 mo 20 MacCOBBIX 4acTeil IMAPOKCHAA INEIOYHOrO /MM
IIEJIOYHO3EMENIbHOTO METaJIa, B pacueTe Ha aMMHUAK.

KowmrmoneHT (c)

B criocoGe B COOTBETCTBUH C HACTOSIIIUM H300pETEHHEM KOMIIOHEHT (C) COIEPIKHUT OUH
iy 0oJiee OKUCIIAIONIUX areHTOB.

B omHOM BapumaHTe OCYIIECTBJIEHHST KOMIIOHEHT (C) COIEpKUT OOuMH wWin Oolee
OKHCJSIFOIIMX areHTOB B (hOpMe MEepPOKCHIA BOAOPOAA, OPTaHUYECKHX WM HEOPTaHUYECKUX
NEPOKCHIIOB, MOJIEKYJSIPHOTO KHCJIOPOZA, O30HA, BO3MyXa, TaJIOTEHCONEPIKAIINX OKHCISIFOIINX
areHTOB WJIN JIFOOOH UX CMECH.

Ha HauanbHBIX CTAAUSIX OKHCICHHUS AKTUBHBIC PAHKAIIbI OKUCIUTENS OOBIMHO OTPBIBAIOT
NPOTOH OT (PEHOJBHOH TIPYMIbL, TMOCKONBKY 3Ta CBsI3b HMEET CaMyK HH3KYI 3SHEPIHIO
IMCCOLMAlMM B JIMTHMHE. M3-32 CIOCOOHOCTH JIMTHMHA CTa0MJIM3UPOBATh  PagUKaJIbI
NOCPECTBOM ME30MEPHH OTKPBIBAIOTCS MHOTOUUCIIEHHBIE Iy TH JJISI IPOAOJDKEHUs (HO TakXKe U

NpeKpaleHns]) PeaKLUU M TMOJy4YeHHs Pa3JINYHbIX MPOMEKYTOUHBIX M KOHEUHBIX MPOAYKTOB.
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Cpennsisi MONEKyJIsIpHAsE Macca MOXKET KaK YBEJIMYMBATBHCS, TaK M YMEHBLIATHCS H3-3a 3TOH
CJIOKHOCTH (M BBIOPAHHBIX YCJIOBHI), M B CBOMX 3KCIEPUMEHTaX aBTOPbI U300peTeHUs] OOBIMHO
HaOJIIO AN YMEPEHHOE YBEIMUEHUE CPETHEH MOJIeKYJISIpHON Macchl mpuMepHo Ha 30%.

B onHOM BapmaHTe OCyLIECTBIEHHUs KOMIIOHEHT (C) COAEPIKUT IEPOKCH] BOAOPOA.

Ilepokcun BOmOpPOAA, BO3MOXKHO, SIBJIAETCS Hambojee HacTo  HCIOJb3YEeMbIM
OKHUCJIUTENIEM W3-3a COYETaHWs HHU3KOW IIeHbl, Xopomed 3((GEeKTHBHOCTH U OTHOCHTEJBHO
HM3KOTO BO3AEWUCTBHS Ha OKpy»karomyto cpeny. [Ipu ucnonp3oBanum nepokcuaa Bogopoza 0es3
NPUCYTCTBHSI KATaJM3aTOPOB, BAXKHBIMH SIBJIIFOTCS LIEJIOYHAsl Cpela M TemIeparypa H3-3a
CIEAYIOLINX PEAKIHH, MPUBOIALINX K OOPa30BAHUIO PAIUKAJIOB!

H-0)- | GH =HOD H:U

1.0 — 0N = '0OH + H.O + -,

ABTOpBI HACTOSIIIEro M300peTeHHst OOHAPYKUIIH, YTO IE€PUBATU3UPOBAHHBIC JINTHUHBI,
NOJIy4YEeHHBIE C TIOMOIIBI0 CHOCO0a B COOTBETCTBHM C HACTOSLIMM H300pETEHHEM, COIep KaT
MOBBIIIEHHOE KOJMYECTBO KapOOKCHIIBHBIX TPYII B pe3yJIbTaTe mporecca okucneHus. He sxemnast
OBITb CBSI3aHHBIMH KaKOH-THOO KOHKPETHOH Teopuell, aBTOPBI HACTOSINErO H300pETeHHs
NIOJIArar0T, YTO COAEpIKaHHE KapOOKCHIJIBHBIX IPYIIT B OKHCJIEHHBIX JIMTHUHAX, MOJYYEHHBIX C
NOMOIIBI0 CTIOcO0a IO HACTOSIIEMY H300PETEHHIO, WIPAeT BAXKHYIO POJb B JKENAEMbBIX
PEAKLMOHHBIX CBOWCTBAX AEPUBATH3UPOBAHHBIX JINTHUHOB, MOJYYEHHBIX C TOMOIIBIO Criocoda B
COOTBETCTBHUHM C HACTOSIIIUM U300PETEHUEM.

Eme omHO mpemmyIinecTBO mpolecca OKUCIEHUS COCTOMT B TOM, YTO OKHCJIEHHBIH
JMTHUH siBisieTcs: Oonee ruapo¢dunbHeiM. bonee Bbicokast ruapOQUIBHOCTE MOKET MOBBICHUTB
pacTBOPUMOCTb B BOJAE M OONErduTh aAre3ur0 K TMOJSIPHBIM CyOcTpaTaM, TakuM Kak
MUHEepaJIbHbIE BOJIOKHA.

JIONOSTHUTE IbHbIE KOMIIOHEHTBI

B opHOM BapuaHTe OCyLIECTBIEHHMS CHMOCOO B COOTBETCTBHM C  HACTOSIIUM
n300peTeHNeM BKITFOYAET JOMOJHUTEIbHBIE KOMIIOHEHTHI, B YAaCTHOCTH, KOMIOHEHT (d) B popme
KaTaJIn3aTopa OKUCIIEHHs, TAKOTO KaK OJUH WK 0Ojiee KaTaln3aTOPOB HA OCHOBE MEPEXOIHBIX
METAJUIOB, TAKUX Kak CyJb(aT jkene3a, TAaKUX KaK KaTaJu3aTophl, COMAEpIKallue MapraHerl,
NAJIJIAIAN, CeJIeH, BOJIb(pam.

Takme Kataau3aTopbl OKUCIEHHS MOTYT YBEJIHMYHMBATH CKOPOCTh PEAKLUH, TEM CAMbIM
yJIy4liasi CBOWCTBA OKHCIEHHBIX JIMTHUHOB, MOJIYUYE€HHBIX C MOMOIIBIO CIIOCO0a B COOTBETCTBUU
C HACTOSIIIIMM HU300PETEHHEM.

MaccoBble COOTHOIIEHHUS] KOMITOHEHTOB

Creranuct B naHHON obmactu Oyner ucmonp3oBaTh kommnoHeHTH! (a), (b) u (c) B

OTHOCHUTCJIbHBIX KOJHNYCCTBAX, O6€CH€"II/IBaI-OH_II/IX JOCTHIKCHHEC JKEJJaeMOM CTeTNeHU OKHCJICHUS
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JINTHUHOB.

B ogHOM BapmaHTe OCyIIECTBIICHUS

- KOMIIOHEHT (@) COAEePKUT OUH UJIH OOJiee JTUTHUHOB,

- KoMrioHeHT (b) conep>KUT aMMHuaK;

- KOMIIOHEHT (C) CONEp KUT ONUH MUK 00Jiee OKUCISIOINX areHToB B (hopMe mepokcuzaa
BOZOPOAA,

IIPU 5TOM MacCOBbI€ COOTHOLIEHUS JJUTHUHA, aMMHaKa U NMEPOKCHUIA BOAOPOA SIBIISTFOTCS
TaKUMH, 4TO KOJIHM4YeCTBO aMmuaka coctapisieT oT 0,01 mo 0,5 MacCOBBIX YacTel, TaKOe KakK OT
0,1 no 0,3, Takoe kak ot 0,15 mo 0,25 mMaccoBbIX UacTell aMMHakKa, B pacyeTe Ha CyXyl Maccy
JIUTHUHA, U TIPU 3TOM KOJMYECTBO Nepokcuna sogoponaa cocrasisieT ot 0,025 go 1,0 maccoBbix
yactei, Takoe kak oT 0,05 mo 0,2 maccoBwix 4actel, Takoe kak oT 0,075 go 0,125 maccoBbIx
4acTel MepoKCHIa BOIOPOAA, B pacueTe Ha CYXYH MacCy JIMTHUHA.

Crocob

CymectByer Oonee oJHONH BO3MOXKHOCTH NPUBECTH KOMITOHEHTHI (), (b) u (¢) B KOHTaKT
IUTSI TOCTHIKEHUS JKeJIaeMOM PeaKIK OKUCIICHHSI.

B ogHOM BapmaHTe OCyIIECTBIICHHUS CIOCOO BKITIOYAET CIEAYIOIINE CTaIUU:

- cTaauio olecredeHust KOMIOHeHTa (a) B (hopMe BOJHOTO PacTBOpPa W/HIIU JUCTIEPCUU
OIHOTO WK OOJiee TUTHUHOB, MPU 3TOM COAEp KaHHe JIMTHUHA B BOIHOM PAaCTBOPE COCTABJISIET
ot 1 no 50 macc.%, Takoe kak oT 5 g0 25 macc.%, Takoe kak ot 15 go 22 macc.%, Takoe Kak OT
18 no 20 macc.%, B pacuere Ha OOy MacCy BOAHOIO pacTBOPA;

- craguto perynupoBaHus pH mnytem noOaenenuss kommonenta (b), comepkamero
BOJIHBIN PaCTBOP aMMHUAaKa, OMH WU 00Jiee AMUHOBBIX KOMITOHEHTOB, W/WJIH JIFOOYIO UX COJIb,

- CTaJUI0 OKHUCJIEHUs] MyTeM A00aBjeHHs] KOMIOHEHTa (C), COAep KaIlero OKUCIISIOIUN
areHT.

B onHOM BapuaHTe OCYINECTBICHHS CTaAHMIO peryiupoBanus pH mnpoBomsT Takum
o0pa3oM, 4yTOOBI MOJTyUeHHBIH BOAHBIN pacTBOp W/miu aucnepcus uMmenu pH > 9, manpumep, >
10, nampumep, > 10,5.

B onHOM BapuaHTe OCYINECTBICHHS CTAAHMIO peryiupoBanus pH NpoBOAST Takum
o0pa3om, 4To0BI MOJYYeHHBIH BOAHBIA PACTBOp W/WiK nucnepcus umenn pH B nuamazoHe OT
10,5 mo 12.

B onHOM BapuaHTe OCYINECTBICHHS CTAAHMIO peryiupoBanus pH mnpoBomsT Takum
o0pa3oM, 4TO TemrepaType MO3BOJSIFOT MOBBICUTBCS 10 > 25°C, a 3aTeM KOHTPOJHPYIOT B
nuana3one 25-50°C, takoit kak 30-45°C, Takoit kak 35-40°C.

B opgHOM BapmaHTe OCYINECTBICHHS BO BpeMsl CTaauU OKHUCJICHHS TeMIIepaType

MO3BOJISAIOT MOBBICUTBCS 110 > 35°C, a 3aTeM KOHTPOJUPYIOT B Auanasone 35-150°C, Takoil kak
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40-90°C, Takoit kak 45-80°C.

B oxgHOM BapuaHTe OCYIIECTBIIEHUS CTAUI0 OKHCJIIEHUS MPOBOIAT B TEUEHHE BPEMEHH,
cocTaBJsIOLIEro OT 1 cekyHabl 10 48 4acoB, Takoro kak ot 10 cexyHa 10 36 4acoB, TAKOTO Kak
oT 1 MuHyTBI 10 24 4acOB, TAKOIO Kak 2-5 4acoB.

Crnioco6 I mony4yeHus OKMCICHHBIX JIMTHUHOB

OKuCNeHHbIE JMTHUHBI, KOTOPbIE MOTYT OBITh HCIIOJIB30BAHBI B Ka4eCTBE KOMIIOHEHTA
IUIS CBSI3YIOIUX, HCIOJIb3YEMbIX B HACTOSIIEM H300PETEHHH, MOTYT OBITh TOJYyYeHbI C
TIOMOLIBIO CITOCO0A, BKITFOUAOLIETO MPUBEICHUE B KOHTAKT:

- KOMIIOHEHTA (@), ComeprKallero OauH Ui 0oJiee JTUrHUHOB,

- kommoHeHta (b), comepkamiero aMMUaK WWIM OOUH WM OoJiee aMHHOBBIX
KOMIIOHEHTOB, W/Wid JOOyH0 WX COJb, W/WIM THUAPOKCHA  ILIEJOYHOrO  H/WIK
IIEJIOYHO3EMENIBbHOTO METAJUIA, TAKOH KaK TMAPOKCHI HATPHSI W/WIIH THAPOKCU]T KAJIHS,

- KOMIIOHEHTa (C), ConeprKallero OauH Wik 00jiee OKUCISIFOIINX areHTOB;

- komrioHeHTa (d) B ¢hopme onHOTro MK H0Jee mIacTuGUKaTOPOB.

KowmroneHr (a)

KomnoHneHT (a) conep XUt oguH uim 0ojiee JUTHIHOB.

B onmHOM BapuaHTe OCYyLIECTBIEHHs CIOCO0a B COOTBETCTBHM C HACTOSIINUM
n300peTeHneM KOMITIOHEHT (a) COOEep KUT OAMH WU Oosiee KpadT-TMrHUHOB, OOUH WK Oolee
HATPOHHBIX JIMTHUHOB, OAWH WIN 0oJiee JUTHOCYJIb()OHATHBIX JIMTHUHOB, OAMH WM Oolee
OpPTraHOCOJIbBEHTHBIX JIMTHUHOB, OJUH MU Oojiee JIMTHUHOB, OOpa30BaHHBIX B IIpoLEccax
Ouonornveckoil mepepabOTKU JIMTHOLEIUTFOJIO3HOTO ChIPbEBOTO MaTepHuaia, Wid JIoOYH HX
CMECh.

B omHOM BapuaHTe OCYIIECTBJIEHUS KOMITIOHEHT (&) COMEP’KUT ONMH Wik Oojiee kKpadT-
JIMTHUHOB.

Kowmrmonenr (b)

B onHOM BapuaHTE OCYINECTBJICHUS B COOTBETCTBHU C HACTOSLINM H300pETEHHUEM
KOMITOHEHT (b) conmepuT aMMuak, OUH WK 00Jiee AMHHOBBIX KOMIIOHEHTOB, F/HJIH JIFOOBIE UX
COJIM, W/WJIA TUAPOKCH]T IIEJIOYHOTO H/HITH IIEJIOYHO3EMEbHOTO METAJUIA, TAKOH KaK THIPOKCHT
HATPYsI W/ WA THAPOKCHUIT KaJIHSL.

[Ton «OKUCIEHHBIMA AMMHAKOM JINTHUHAMUY» CJIeAyeT NOHUMATh JIMTHUH, KOTOPbIi ObLT
OKHCJIEH OKHUCJSIFOIIUM areHTOM B MPUCYTCTBUM aMMHaka. TepMUH «OKHCIICHHBIH aMMHAKOM
TurHUH» obo3Hauaercst abbpesuarypoit AOL.

B omHOM BapuaHTe OCYIIECTBJICHHSI KOMIIOHEHT (b) COAEPUT aMMHAaK H/WITH JTI0OYI0 ero
COJIb.

He sxenast ObITh CBSI3aHHBIMU KaKOW-JTMOO KOHKPETHOH TeOpuel, aBTOPBI HACTOSILIErO
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M300peTeHnsT TOJararT, YTO YJyYIIEHHbIE CBOMCTBAa CTAOMJIBHOCTH AE€PHBATU3UPOBAHHBIX
JIMTHUHOB, TOJIyY€HHBIX B COOTBETCTBHHM C HACTOSALINM H300peTeHueM, kommnoHeHToM (b),
NPEACTABISIIOIKUM COO0H amMMHak W/wid JIOOYyI0 ero Cojib, [0 MEHbIIeH Mepe YacTHYHO
o0ycioBieHbl TeM (PakTOM, YTO YTO aMMHAK SIBJISETCS JIETYYHMM COEIUHEHHEM U IO3TOMY
UCTIapsIeTCsl U3 KOHEYHOT'O MPOAYKTA HIIH MOKET OBbITh JIETKO YAAJIEeH U UCTIONB30BaH MIOBTOPHO.

Tem He MeHee, B 5TOM BapHaHTE OCYLIECTBIICHUS CIIOCO0a IO HACTOSIIIEMY H300pPETEHHIO
MOJKET OBITh BBIFOJHO, YTOOBI KOMIOHEHT (b), MOMUMO aMMHaKa, OJHOTO WK 00Jiee aMUHOBBIX
KOMITOHEHTOB, W/WJIH JTIFOOBIX MX COJIEH, TAK)KE COAEPKajl CPABHUTEIBHO HEOOJBIIOE KOJIUYECTBO
TUAPOKCHIA LIEJIOYHOTO W/HIIU MIEJOYHO3EMEIBHOTO META/UIa, TAKOTO KaK THIPOKCH HATPHS
W/WITH TUAPOKCH KaJTHUSI.

B BapmaHTax OCYINECTBJIEHUS, B KOTOPBIX KOMITOHEHT (b) COHEpKHUT THIPOKCHUABI
IIEJTOYHbIX W/WIM INEJOYHO3EMENbHBIX METAJUIOB, TaKHe KakK TUAPOKCHI HATpUs W/ HIH
TUAPOKCH] KaJus, B Ka4eCTBE KOMIIOHEHTA B JOMOJHEHHE K aMMHAKy, OOHOMY HiIH Oolee
AMUHOBBIM KOMIIOHEHTaM, H/HJIH JTFOOBIM UX COJISIM, KOJIMYECTBO THAPOKCUIOB HISJIOUHBIX W/WJITH
HIEJIOYHO3EMENIbHBIX METAJIJIOB OOBIYHO SIBJISIETCS HE3HAYUTENIbHBIM, TaKUM Kak oT 5 mo 70
MaCCOBBIX YacTel, TakuM Kak oT 10 mo 20 MacCcOBBIX YacTel T'HMOPOKCHIA INEJIOYHOTO W/MIH
IIE€JIOYHO3EMENIbHOIO METAJIA, B pAaCUeTe HAa aMMHUAK.

KowmroneHr (c)

B crocoGe B COOTBETCTBUH C HACTOSILIUM H300pETEHHEM KOMIIOHEHT (C) COAEPIKUT OIUH
uny OoJiee OKUCIIAIOLINX areHTOB.

B onHOM BapuaHTe OCYINECTBJICHHS KOMIIOHEHT (C) COIOEpPXKHT OOMH Wiu Ooee
OKHCJISIFOIIMX areHToB B (hOopMe MepoKCcHIa BOAOPOAA, OPTaHUYECKHMX WM HEOPTaHUYECKUX
MIEPOKCHIIOB, MOJIEKYJISIPHOTO KHCJIOPOZA, O30HA, BO3MyXa, TaJIOTEHCONEPIKAIINX OKHCISIFOIINX
areHTOB WU JIFOOOW UX CMECH.

Ha HayaibHBIX CTaIMSIX OKUCIIEHUS AKTHUBHBIE PATUKANIBI OKUCIUTENST OOBIYHO OTPBIBAIOT
NPOTOH OT (PEHOJBHOH TIPYMIbI, TOCKONBKY 3Ta CBsI3b HMMEET CaMyK HH3KYH JSHEPIHIO
OUCCOLMALMM B JIMTHUHE. M3-32 CIOCOOHOCTH JIMTHUHA CTaOWJIM3UPOBATH  PaIUKAJbI
MOCPEICTBOM ME30MEPHH OTKPBIBAIOTCS MHOTOUYUCIIEHHBIE Ty TH TSI POJOJIKEHUs (HO TaKKe U
NPeKpaIIeHNsI) PEaKuu U TONyYeHHs] PA3JIUYHBIX MPOMEKYTOYHBIX M KOHEYHBIX MPOIYKTOB.
CpenHsisi MONEKyJISIpHAsST Macca MOXKET KaK YBEJIMYMBATBHCS, TaK W YMEHBLIATHCS H3-3a 3TOH
CJIOKHOCTH (M BBIOPAHHBIX YCJIOBHI), M B CBOMX 3KCIEPUMEHTAX aBTOPBI U300pETEHUs] OOBIYHO
HaOJIO1a) M YMEPEHHOE YBEIIMUYEHUE CPEeIHEN MONIEKYIIpHOI Maccel mpumepHo Ha 30%.

B onHOM BapmaHTe OCyLIECTBIEHHUs KOMIIOHEHT (C) COAEPIKUT IEPOKCHI] BOAOPOAA.

Ilepokcun  BOmOpOzma, BO3MOXKHO, sABIsETCA HaubOoiee YacTO  HCIIOJIb3YEMbIM

OKHCIIUTEJIEM H3-32 COYETAHUs HM3KOHW LeHbl, xopouiedl 3(p(EeKTUBHOCTH M OTHOCHTEIBHO
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HHU3KOTO BO3ACHCTBUS HA OKpY’Karomyto cpeny. IIpu ncnoiap3oBaHuu nepokcuaa Bopopona 0es
NPUCYTCTBHSI KAaTaM3aTOPOB BAXKHBIMH SIBIIIIOTCS INEJIOYHAs Cpela M TeMIleparypa H3-3a
CIIEAYIOIINX PEAKIHH, MPUBOIAIIMNX K 0OPa30BAHUIO PAUKAJIOB!

H-0)- | GH =HOOD H:U

10 —0M{ 2'0H + H-0 +

ABTOpBI HACTOSIIIETO M300peTeHust OOHAPYIKHJIM, YTO AEPUBATH3HPOBAHHbIC JUTHUHBI,
NOJIyYeHHbIE C TOMOLIBIO Crocoda B COOTBETCTBHH C HACTOSIIIUM H300pPETEHHEM, COIEpKaT
MOBBIIIEHHOE KOJMYECTBO TPy KapOOHOBOH KHMCJIOTHI B pe3yJibTaTe mpouecca okucieHus. He
’KeJasi ObITh CBSI3AHHBIMH KAKOH-THOO KOHKPETHON TEOPHEH, aBTOPbI HACTOSIIIErO N300peTeHus
NOJIATar0T, YTO COJEpKaHWe TIpynn KapOOHOBOW KHCIOTbI B OKHUCJICHHBIX JIMTHUHAX,
NOJIYYEHHBIX C TMOMOINBI0 CHOco0a B COOTBETCTBUM C HACTOSIIIUM H300pETEHHEM, HIPaeT
BAXHYIO pOJIb B JKEJAEMbIX PEAKLUHOHHBIX CBOHCTBAX JEPHBATU3UPOBAHHBIX JIMTHUHOB,
MOJIYYEHHBIX C MTOMOIIBIO Croco0a B COOTBETCTBUU C HACTOSLINM H300pETEHUEM.

Eme omHO mpemmyInecTBO mporecca OKUCIEHHS COCTOMT B TOM, YTO OKHCJIEHHBIH
JUTHUH sIBJIsieTcs: Oonee runpoduinbHbIM. bonee BbIcOkas ruapo@UIBHOCTD MOXKET YJIYUIIHTh
pacTBOPUMOCTP B BOAE M OONErdWTh aAre3Wr0 K TMOJSIPHBIM CyOcTpaTaMm, TakuM Kak
MHUHEpaJIbHbIE BOJIOKHA.

Kowmrmonenr (d)

KowmrmonenT (d) conep>kut onuH miu 6ojee rmiacTuQpruKaTopOB.

B onHOM BapuaHTe OCYINECTBJIEHHS B COOTBETCTBUM C HACTOALIMM H300peTeHHEM
koMroHeHT (d) comep>kuT oauH win Oojee MmiIacTHHUKATOPOB B (HopMe MOIHOJIOB, TAKHX Kak
yIJIEBOIBI, THAPOTEHM3UPOBAHHBIE caxapa, Takue Kak COpOUT, SPHUTPUON, IIIHLIEPHH,
MOHOSTHJICHTJIUKOJIb, TOJMATHICHTIHKOIH, 3QUPbI MOJUITUICHIJIUKOIS, MONU3(Gupsl, Grasars
WK KUCJIOTBI, TaKUE KaK aJUIMUHOBAs KUCJIOTA, BAHWJIMHOBAS KUCJIOTA, MOJIOYHAsl KHCJIOTa
w/nnu (epysioBasi KHCIOTA, aKPHJIOBBIE MOJUMEPHI, MOJMBUHIIIOBBIH CITHPT, MOJUYPETAHOBBIE
IHMCTIEPCUH, STHIICHKapOOHAT, MPONUICHKapOOHAT, JIAKTOHBI, JIAKTAMBI, JJAKTHIBL, MTOJUMEPBI Ha
aKPUJIOBOM OCHOBE CO CBOOOIHBIMH KapOOKCHUTPYIIIAMH W/HIIH MOJNYPETAHOBbBIE AUCIIEPCUU CO
CBOOOIHBIMU KapOOKCHTPYTIaMH, TOJUAMHUJIBI, aMHJbI, TaKue Kak KapOaMuI/MOUYEBHHA, WJIH
MoObIe X CMECH.

ABTOpBI HacTOSIILEro M300peTeHHss OOHAPYIKWIM, YTO BKIIOYEHHE KoMmoHeHTa (d) B
¢dbopme onHoro wiu Gonee mIacTHGUKATOPOB 0OECIEUNBAET CHIDKEHUE BSI3KOCTU PEAKIIMOHHOM
cMecH, 4To odecrednBaeT oueHb 3 PEKTUBHBIN CITIOCOO MOMYUEHUs] OKHCIEHHBIX JINTHIUHOB.

B oxHOM BapuaHTE OCYINECTBJIEHHS B COOTBETCTBUM C HACTOALINM H300peTEHHEM
KOMITOHEHT (d) comepkuT onuH Win Oonee MIacTUPHUKATOPOB B (POpPME MOIHMOJIOB, TAKHX KaK

yIJI€BOABI, THIPOT€HHU3UPOBAHHBIE Caxapa, TakhHe Kak COpOWT, OPUTPHUT, TJIHMLEPHH,
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MOHO3TUJIEHTJIUKOJIb, TMOJU3THICHIJIUKOIH, TOJUBUHWIOBBIN CIHUPT, MOJUMEPHl HA aKPUJIOBOU
OCHOBE CO CBOOOIHBIMH KapOOKCHUTPYIIIAMH H/WJIM  TOJIMYPETAHOBBIE HUCHEPCHU  CO
CBOOOIHBIMU KapOOKCHIPyIIIaMH, TMOJUAMHUJIBI, aMHUbI, Takue Kak KapOaMuI/MOUeBHHA, WJIH
MoObIe UX CMECH.

B oxgHOM BapuaHTe OCYIIECTBIIEHHS HACTOSILIETO H300peTeHuss KoMnoHeHT (d) comepkut
omuH wiu  Oonee  TIACTU(PHUKATOPOB, BbIOPAHHBIX M3  TPYIIBL,  COCTOSIIEH W3
NOJTMATHJIEHTJIMKOJISH, TIOJTMBHHUIIOBOTO CITUPTA, MOUEBUHBI HITH JIFOOBIX UX CMECEH.

JlomoTHUTETbHBIE KOMIIOHEHTBI

B onmHOM BapuaHTe OCYINECTBJEHHs CHOCOO B COOTBETCTBUH C  HACTOSIIUM
U300peTeHNEeM BKJIFOYAET JOMOTHUTEIbHbIE KOMITIOHEHTBI, B YACTHOCTU, KOMIIOHEHT (V) B (hopme
KaTaJn3aTopa OKUCJICHHs], TAKOTO KaK OJWH WM 0OoJiee KaTaIu3aTOPOB HA OCHOBE MEPEXOIHBIX
METaJJIOB, TAKUX KakK CyjbdarT skeje3a, TaKMX KaK COIEpsKallhue MapraHell, Majulagui, CelieH,
BOJIb(hpaM KaTaIu3aTopPhL.

Takue xaTanu3aToOpbl OKHCIIEHUS MOTYT YBEJIHMYMBATh CKOPOCTb PEAKLUH, TEM CaMbIM
yJIydInasi CBOMCTBA OKUCJICHHBIX JIATHUHOB, MMOJTyYeHHBIX JAHHBIM CIIOCOO0OM.

MaccoBbie COOTHOIIEHHS] KOMIIOHEHTOB

Crierranuct B 1aHHOW oOyacTu OyJeT MCIoyib30BaTh KOMITOHEHTH! (a), (b), (¢) u (d) B
OTHOCHUTEJIbHBIX KOJMYECTBAX, 00ECIeUNBAIOLINX JOCTHKECHHUE KEJIAeMON CTENeHH OKHUCIICHHS
JIUTHUHOB.

B onHOM BapmaHTe OCYIIECTBIEHHs CHOCOO B COOTBETCTBUH C  HACTOSIIIUM
U300peTeHreM OCY IECTBIISIOT TAKMM 00pa3oM, 4TO CIIOCO0 BKJIIOUAET CAEAYIOIIee:

- KOMIIOHEHT (@) COAEPKUT OIUH UK OOJiee JIMTHUHOB,

- kommoHeHT (b) comepkuT aMMuax;

- KOMITOHEHT (C) COIEPKUT OAUH WM 0OoJiee OKUCISIOIINX areHTOB B (hopMe MepoKcUaa
BOZIOpOAA,

- xoMmrioHeHT (d) comep kUt oanH WK Ooee mIacTu(pUKaTOPOB, BEIOPAHHBIX U3 TPYTIIIbI,
COCTOSIIIEH U3 MOJU3 TUIICHTJIUKOJIS,

MpU 5TOM MAaCCOBbIE COOTHOIICHHS JIMTHWHA, aMMHaKa, IEPOKCHAA BOAOPONA U
TOJIUBTUIICHTJTUKOJIST SIBJISIFOTCSI TAKMMH, UYTO KONMMYECTBO amMuaka coctasysier oT 0,01 go 0,5
MacCOBbIX HacTeli, Takoe kak ot 0,1 go 0,3, Ttakoe kak ot 0,15 mo 0,25 MaccoBwIX HacTeit
amMmuaka (pacTBOp B BOZE C KOHILIEHTpauueh 25 macc.%), B pacyeTe Ha CyXyH MacCy JUTHUHA, U
NPU 3TOM KOJIMYECTBO TMEPOKCHUIa Bomopoaa (pacTBop B Boxe ¢ koHueHTpauued 30 macc.%)
coctasiisieT oT 0,025 o 1,0 maccoBbix uacTed, Takoe kak oT 0,07 go 0,50 maccoBbIX HacTel,
takoe kak ot 0,15 go 0,30 MaccoBbIX YacTel MepoKCuAa BOAOPOAA, B PaCUETE HA CYXYH MaccCy

JIUTCHUHA, U MPU 3TOM KOJIUYECTBO MOIMAITUIEHIIMKONA cocTasisieT oT 0,03 no 0,60 mMaccoBbIx
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yacted, Takoe kak ot 0,07 mo 0,50 maccoBbix uacteit, Takoe kak ot 0,10 go 0,40 mMaccoBBIX
YacTeil MONMA3TUIICHIJIMKOIIS, B pacueTe Ha CyXyH0 MacCy JIMTHUHA.

Jns nenedt HacTosAlIero M300pPETEHHs «Cyxas Macca JIMCHUHAY IPEeNNOYTHTEIbHO
OTpereNseTCs] Kak Macca JIMTHUHA B ITOCTaBIsieMol (popme.

Crocob

CymecTByer Ooyiee OJHON BO3MOXKHOCTH mpuBecTH KoMmoHeHTHI (a), (b), (¢) u (d) B
KOHTAKT JJISl TOCTHKEHUS JKEJIaeMOU peakiuy OKUCIEHUsI.

B onHOM BapuaHTe OCYLIECTBICHHS CIIOCO0 BKJIIOUAET CIASNYIOIINE CTAIHHU:

- cTaauio obecriedeHus: KOMIOHeHTa (a) B (hopMe BOJHOTO PacTBOpPA W/HMIIH JUCTIEPCUU
OHOTrO Win OoJiee JIMTHUHOB, TIPU 3TOM COJEpPKaHHE JIMTHUHA B BOJAHOM PAacTBOPE COCTABJISET
ot 5 no 90 macc.%, Takoe kak ot 10 no 85 macc.%, Takoe kak ot 15 no 70 macc.%, B pacuere Ha
00IIyr0 Maccy BOAHOTO PacTBOPA,;

- craauio peryiuposanust pH nmytem noGasnenust kommnoneHta (b);

- craguio nobasieHust kommnoneHTa (d);

- CTaJHI0 OKHUCJICHUS] MyTeM N00aBJeHHs] KOMIOHEHTa (C), COAep KaIlero OKUCIISTIOIUN
areHT.

B omHOM BapmaHTe OCYINECTBIEHHs CTaaui0 peryjmposanuss pH mpoBomsT Takum
o0pa3oM, 4yToOBI MMONTyUeHHBIH BOAHBIN pacTBOp W/miau aucnepcus umenu pH > 9, manpumep, >
10, narmpumep, > 10,5.

B omHOM BapuaHTe OCYIIECTBIEHHs CTaauio peryiauposaHuss pH mnpoBomar Takum
00pa3oMm, 4ToOBI MONTyYEHHBIH BOAHBIH pacTBOp W/wiu aucnepcus umenu pH B nuanasone ot 9,5
no 12.

B omHOM BapuwaHTe OCYINECTBIEHHs CTaaui0 peryjaupoBanusi pH mnpoBomsT Takum
o0pa3oM, 4TOOBI MO3BOJIUTH TEMIEpAType MOBBICUTBCA 10 > 25°C, a 3aTeM KOHTPOJHPYIOT B
nuana3one 25-50°C, takom kak 30-45°C, Takom kak 35-40°C.

B onHOM BapuaHTe OCYLIECTBJIEHHS BO BpeMsl CTaIuU OKHCIEHHsS TeMIepaType
MO3BOJISIIOT MOBBICUTHCS 110 > 35°C, a 3aTeM KOHTponupyroT B nuamnaszoHe 35-150°C, Takom kak
40-90°C, takom kak 45-80°C.

B oxgHOM BapuaHTe OCYIIECTBICHHUS CTAIUI0 OKHCIEHHS MPOBOISAT B TEUEHHE BPEMEHH,
COCTaBJISIOLIEM OT | CeKyHABI A0 24 4acoB, TAKOM Kak OT | MUHYTBI 10 12 4acoB, TAKOM Kak OT
10 MuHYT 10 8 4acoB, TAKOM Kak OT 5 MUHYT 110 1 4aca.

ABTOpBI HacTOsIIEero u300peTeHuss OOHAPYKMUIHM, YTO CIOCOO B COOTBETCTBUH C
HACTOSIIUM HM300pETEHHEM IMO3BOJISIET IOJYYHTh BBICOKOE CONEp’KAaHHE CYXOro BEIIeCTBA B

CJICAOBATCJIbHO, B crmocobe B COOTBETCTBHH C HaCTOAIINM

2

PEaKLUOHHOW CMECH, U

I/1306peTeHI/IeM BO3MOJHa BbICOKass TMPOU3BOAUTCIIBHOCTb, YTO IIO3BOJIACT HUCIOJIb30BATh
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NPOAYKT peakuud B (opMe OKUCJCHHBIX JIMTHHHOB B KayeCTBE KOMIIOHEHTa B TMPOAYKTaX
NPOMBIIIJIEHHOTO MAaCCOBOTO MTPOU3BOJICTBA, TAKUX KaK MPOAYKTHI U3 MUHEPAJIbHOTO BOJIOKHA.

B opHOM BapuaHTe OCyLIeCTBIEHMS CHOCOO B COOTBETCTBMM C HACTOSIIUM
M300peTeHNeM OCYLIECTBIIIOT TaKuM 00pa3oM, 4YTOOBI COnIep:KaHHe CYXOro BeIleCcTBa B
peakLMOHHOM cMecH cocTasiisiio oT 20 o 80 macc.%, Takoe kak ot 40 1o 70 macc.%.

B onmHOM BapuaHTe OCYINECTBJIEHMS CIOCOO B COOTBETCTBUM C HACTOSLIMM
U300peTeHreM OCYINECTBISIIOT TaKMM OOpa3oM, YTO BSI3KOCTh OKHCJIEHHOTO JIMTHUHA HMMEET
3Hauenue ot 100 cIl go 100000 cll, Takoe kak 3HadeHue oT S00 cIl mo 50000 clIl, Takoe kak
3HayeHnue ot 1000 cIl. go 25000 cI1.

JUnst meneil HACTOSIIIEro M300peTeHHsl BSA3KOCTh IMPEINCTABISET COOOW JAHMHAMUYECKYIO
BS3KOCTb U ONPENENsIeTCs KaK COMPOTHBIIEHUE >KUIKOCTH/TACThl W3MEHEHHIO (HOpMBI WM
IBIKEHUIO COCETHUX YacTell OTHOCHTENBHO JAPYT Apyra. BsA3KOCTh M3MepsieTcs B CAHTUITya3ax
(cIl), uto sxBuBanenTHo 1 mlla-c (MummMmackaib-cekyHna). Bsskocte m3mepsitor npu 20°C ¢
MIOMOIIBIO BUCKO3UMeETpa. J{JIst meseid HacTosmero n300peTeHus: THHAMHYECKas! BI3KOCTh MOYKET
ObITh M3Mepena mpu 20°C ¢ MOMOIIBIO0 BIHCKO3UMeTpa bpykduina ¢ cHcTeMOoi «KOHY C-TUTHTaY .

B omHOM BapumaHTe OCyLIECTBIEHHMS CHOCOO B COOTBETCTBHM C  HACTOSIINUM
U300peTeHNeM OCYIIECTBIISIIOT TAKUM O0pa3oM, 4TO CHOCO0 MpeayCcMaTpHBAeT HCIOIb30BAHHUE
POTOPHO-CTATOPHOT'O YCTPOMCTBA.

B opHOM BapuaHTe OCyLIECTBIEHHMs CINOCOO B COOTBETCTBHM C HACTOSIIUM
n300peTeHNeM OCYIIECTBIISIIOT TAKUM 00pa3oM, YTO CIIOCOO BBIMOJHAIOT KaK HEMPEPBbIBHBIA UITH
MOJTy HETIPEPBIBHBIN MPOLIECC.

Y CTpOICTBO 1151 BBIMOJHEHHSI CrIoco0a

Hacrosimee wu3o0pereHne Take HAMpPaBJICHO HA YCTPOHCTBO JJIsl  BBINOJHEHUS
OIMHCAHHOTO BBIIIE CIIOCO0A.

B onHOM BapuaHTe OCYLIECTBICHHS YCTPONHCTBO ISl BBIOIHEHHUS CIIOCO0a CONEPIKHT:

- POTOPHO-CTaTOPHOE YCTPOICTBO,

- YCTPOKCTBO MPEBAPUTENILHOTO CMEIIUBaHUs KOMIIOHEHTOB (a), (b), (d);

- OfHO WK OoJiee BIYCKHBIX OTBEPCTUH JJIsi BONBI, KOMIIOHEHTOB (a), (b), (¢) u (d),

- OIHO uJH OOJIee BBIITYCKHBIX OTBEPCTUH JJISi OKMCIIEHHOTO JINTHHHA.

B onHOM BapuaHTe OCYIIECTBIIEHHs YCTPOHCTBO CKOHCTPYHPOBAHO TAKUM O0Pa30M, YTO
BITYCKHBIE OTBEPCTHS JUJIsl TPeIBapUTENbHON cMecu kKommnoHeHToB (a), (b) u (d) Haxomsarcs B
POTOPHO-CTATOPHOM YCTPOMCTBE, U YCTPOHCTBO, KPOME TOTO, CONEPIKUT KaMepy,

npUYeM yKa3aHHasi KaMepa UMEeT BITYCKHOE OTBEPCTHE JJIsl KOMIIOHEHTa (C), U

yKa3aHHasi KaMepa UMeeT BbIITy CKHOE OTBEPCTHUE JIJIsI OKUCIIEHHOTO JINTHUHA.

PoropHo-cTaTOpHOE yCTPONCTBO MpencTaBisieT coOOM yCTPOMCTBO IJisi mepepaboTKH
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MaTepHajoB, COIEpIKallee CTaTOp, BBINOJHEHHBIH B BUIE BHYTPEHHETO KOHyCa, CHaOXKEHHOTO
3ybuaTeiMu KonbLamMu. CTaTop B3aUMOAEHCTBYET C POTOPOM, UMEIOIIUM IUIEYH, BBICTYIIAOIINE
U3 CTYIULIBI. Kamoe N3 3THUX IIJICY UMEET SY6B$I, BXOJAINIHUE B 3alICIUVICHUEC C 3y6bHMI/I 3y6LIaTbIX
konen craropa. C kaxapiM 00OpOTOM poTOpa OOpalaThiBaeMbIli MaTepuas MepeMelaeTcs
Janbllle Hapy>Ky Ha OJHY CTYNEHb, INOABEPrascb IPU 3TOM HHTEHCUBHOMY CIBUIOBOMY
BO3ACHCTBHIO, IEPEMEIINBAHUIO U NepepacipenenaeHuro. Ilnedo potopa u pacnonokeHHas: HUXe
KOHTEHHepHasi KaMmepa BEPTHKAJIbHOIO YCTPONCTBA MO3BOJIAIOT OCYIIECTBISATH IOCTOSHHOE
nepeMeleHne MaTepraia U3HYTPH HapyKy U 00eCIeYrBaOT MHOTOKPATHYI0 00pabOTKy CyXuX
I/I/I/I.]'II/I BBICOKOBA3KHUX BCLICCTB, TaK YTO yCTpOfICTBO OTJIMYHO IOAXOAUT AJis1 MHTECHCHUBHOI'O
NEPEMCIINBAHNA, 3aMCIIHNBaHUA, BOHOKHOO6paSOBaHI/I$[, AC3UHTETpallun u HO,I[O6H]:;IX
MPOLIECCOB, BAXHBIX B MPOMBILIEHHOM NMPOU3BOJACTBE. BepTukanbHOE pacnosioskeHue KopIyca
CIOCOOCTBYET MaICHUIO MaTepraia OT nepudepuu K HeHTPY YCTPOICTBA.

B opgHOM BapuaHTe OCYIECTBIEHUS] POTOPHO-CTATOPHOE YCTPONCTBO, HMCIOJB3yEMOE B
crioco0e B COOTBETCTBHHM C HACTOSIIMM H300pETEHHEM, CONEPKUT CTaTop C 3yOuaThIMH
KOJIECAMU M POTOpP C 3yObsIMU, HAaXOISILIUMHCS B 3alelyieHuH ¢ 3yObsiMu cratopa. B sTom
BApUAHTE OCYLIECTBJIEHUS POTOPHO-CTATOPHOE YCTPOHCTBO HMMEET CIENYIOIUe OCOOEHHOCTH:
MEXAY IUI€4aMU pOTOpa BBICTYIACT HAIIPABJIANOLIAsA BOPOHKA, KOTOpPAasd KOHLCHTPUPYET IMMOTOK
Marepuana, MOCTyNarIui CBepXy, B LIEHTPAJIbHYIO 30Hy KOHTeiHepa. Hapy»Has moBepxXHOCTb
HAMPaBJISIIOLIEH BOPOHKU 0Opa3yeT KOJIbLIEBOH 3a30p, PeryJupyrolui MOTok MaTtepuaia. Ha
pOTOpE MNpenyCMOTPEH IIHEKOBBIH MNHUTATENb AJ NMOJAa4Yd B pabouyro o0nacTh yCTpPOMCTBA.
Hamnpasnsroomas BOpOHKa yAEp:KUBACT NPOAYKT B aKTHBHOW 30HE YCTPONCTBA, a MUTAKOLIUIN
IIHEK CO37aeT MOBBIIIEHHOE JaBJICHUE MaTepuasa B LICHTpE.

bosnee moppoOHasi mHpOpMALKSA O POTOPHO-CTATOPHOM YCTPOMCTBE, HCIOJIB3YEMOM B
OTHOM BapHaHTe OCYIIECTBIeHUs crocoda, comepxkurcs B mateHte US 2003/0042344 Al,
KOTOPBIN BKJIOUEH B KAYECTBE CCHUIKHU.

B onHOM BapmaHTe OCYIIECTBJIEHHsS CIIOCOO OCYINECTBISIIOT TaKUM OOpasoM, 4YTO B
croco0e  HCIONIB3YyeTCsl OIHO  POTOPHO-CTATOPHOE YCTPOHCTBO. B 3TOM  BapmaHTe
OCYyHIECTBJIICHUA CMCIIUMBAHUE KOMIIOHCHTOB U PCAKIIUIO KOMIIOHEHTOB OCYIIECTBIIAKOT B OJJHOM
Y TOM K€ POTOPHO-CTATOPHOM YCTpOICTBE.

B ongHOM BapmaHTe OCYIIECTBJIEHHsS CIIOCOO OCYIIECTBISIIOT TakKUM OOpa3oM, 4YTO B
crioco0e MCTONB3YIOT ABA MM 0O0Jiee pOTOPHO-CTATOPHBIX YCTPOMCTBA, MPU STOM MO MEHbIIEH
Mepe OIHO POTOPHO-CTaTOPHOE YCTPOMCTBO UCMOJb3YIOT Uil CMEIINBAaHUs KOMIIOHEHTOB U IO
MEHbIIIeH Mepe OTHO POTOPHO-CTATOPHOE YCTPONCTBO UCTIONB3YIOT AJIsl PEaKLUU KOMIIOHEHTOB.

DTOT npoLecc MOKHO pa3fenTh Ha 1B CTAAUN:

1. mpuroroBnenue TurHuHHON Maccol (a)+H(b)+(d);
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2. OKUCJIEHHE JINTHUHHOU MAaCCHlI.

OOBIMHO NCTIONB3YIOTCS 1B PA3HBIX THIIA POTOPHO-CTATOPHBIX MAIINH:

1. OTkpbITas pOTOPHO-CTAaTOpPHAsl MAIlMHA, MOAXOAAIIAsl A CMELIMBAHUs MOPOLIKA
JMTHUHA C BOJOW B OY€Hb BBICOKOH koHIeHTparuu (ot 30 no 50 macc.%). MeHee HHTEHCHUBHOE
nepeMelInBaHNue, HO CIelHalibHble BCIIOMOTaTeNbHbIE YCTPOICTBA (BIyCKHAsi BOPOHKA, IHEK U
T.J.) Ui paOOThI C BBICOKOBA3KMMH Marepuanamu. bonee HH3Kas OKpyskHast CKOpocTh (o 15
M/c). MaluHy MOXHO MCIOJBb30BATh B KAYECTBE CUCTEMbl MEPHOAUYECKOTO M HENPEPHIBHOTO
NEUCTBUSL.

2. BcTpoeHHast pOTOPHO-CTATOPHASI MAIMHA, KOTOpas UMeeT ropasfo Oosiee BBICOKHUE
ycunust ciBura (OKpy»KHbIE CKOPOCTH A0 55 M/C) U co3aaeTt OJ1aronpusiTHbIe YCIOBHS JJIsl OY€Hb
OBICTPOI XMMUYECKOH peakiiyi. MaliHa JOKHA UCTIOb30BATHCS HETPEPBIBHO.

B OTKpBITOH pOTOPHO-CTATOPHOM CHUCTEME TOTOBSAT BBICOKOKOHLIEHTPHPOBAHHYIO (OT 45
no 50 macc.%) maccy aurHuH/Boaa. I1opoliok JUrHiHAa MENJICHHO NOOABISIOT B TEIUIYIO BOAY
(30-60°C), B kOTOpYIO MOOaBIEHO TpedyeMoe KOJHMUeCTBO BONHOTO aMMHAaKa W/WJIH IIeJIOYHOTO
OCHOBAaHMA. JTO MOXKHO CIENaTh B NMEPHOAMYECKOM PEXKHME, WIM MaTepuasbl HOOABISIOT C
nepepbIBaMI/HETIPEPBIBHO, CO3/1aBasi HEMIPEPBIBHBIA MOTOK MACCHI AJIs CIEAYIOIIEH CTaIuH.

CoznanHyl0 Maccy cleayeT coaepkaTb Ipu TemmepaTrype okono 60 rpan. ans
NOAAEPKaHUS KaK MOXKHO Ooyiee HM3KOW BA3KOCTH M, CJIEAOBATENbHO, MaTepHala, MPUrOgHOTO
IUI IepeKadrBaHus. 3aTeM ropsuyro Maccy Juraus/Boza npu pH ot 9 no 12 nepekaunBaroT ¢
MIOMOIIBIO OAXOMASALIET0 HACOCa, HAIIPUMEDP, BUHTOBOI'O HACOCA MJIM IPYroro 0ObeMHOro Hacoca
Ha CTaJUI0 OKHUCJICHUS.

B onHOM BapuaHTe OCYLIECTBJIEHHUS OKUCJICHHE IPOBOAAT B 3aMKHYTOH POTOPHO-
CTaTOPHOW CHCTEME B HENPEepPbIBHON MOTOYHOHN peakuuu. BOmHBIN pacTBOp amMmuaka H/Hid
IIEeJIOYHOTO OCHOBAHUS JO3UPYIOT JO3UPYIOIIMM HACOCOM B POTOPHYIO/CTATOPHYIO Kamepy B
TOUKe HauOonbied TypOyJeHTHOCTH/cnBUra. JTO olecreynBaeT OBICTPYIO  PEAKLHUIO
okucnennss. Okuciennbiii Matepuan (AOL) BBIXOOUT W3 TOTOYHOTO peakTopa U COOMpaeTcs B
MOAXOASAIINX Pe3ePByapax.

IIponykT peakuuun

ABTOpBI HACTOSLIETO H300pETeHHs HEOXKUAAHHO OOHAPYKWIHM, YTO IOJNy4YEHHbIE
OKHCIICHHbIE JINTHUHbI OOJamar0T B BBICOKOW CTENEHH JKEeNaTebHbIMH CBOWCTBAMHU
PEAKLMOHHOM CMOCOOHOCTH W B TO K€ BpEeMsl JEMOHCTPUPYIOT YIyYIIEHHbIE CBOWCTBA
OTHECTOMKOCTH TPU WCIIOJb30BAHMU B TMPOAYKTAaX, I7l€ OHU BKJIKOYEHbl B KOMIIO3ULIUIO
CBSI3YIOLEro, M YJYYIIEHHYIO JOJTOBPEMEHHYIO CTaOMIBHOCTH IO CPAaBHEHUIO C paHee
M3BECTHBIMU OKUCJIEHHbIMH JINTHUHAMU.

OxuCneHHBIN IMTHUH TAKXKe MPOSBIISIET YIIYUIIEHHYIO THIPOPUIBHOCTD.
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BakHbIM mapamMeTpoM peakIuOHHON CIIOCOOHOCTH MOJyUYE€HHBIX OKHCIEHHBIX JINTHHHOB
SIBJISIETCSL CONIEPKaHUE TPYIIT KapOOHOBOM KHUCIOTHI B OKHCJIEHHBIX JINTHIHAX.

B onmHOM BapwaHTe OCYLIECTBJICHHS IOJYYCHHBI OKHCJICHHBIH JIMTHUH HWMEET
conepskaHue rpymnmn KapOOHOBOM KUCIOTHI, cocTasstonee oT 0,05 no 10 Mmons/T, Takoe Kak OT
0,1 mo 5 mmonb/T, Takoe kak oT 0,20 mo 2,0 MMoub/T, Takoe kak oT 0,40 mo 1,5 MMOJIB/T, TaKkoe
kak ot 0,45 no 1,0 MMOJIB/T B pacueTe Ha CyXyr MacCy KOMITOHEHTa ().

Jpyroii cmoco0 omucaHusi COAEpKaHUS TPYMN KapOOHOBOW KHMCJOTHI 3aKJIFOYAETCS B
UCTIOJIb30BAHUHU CPETHEr0 COMEPKaHUs TPymnn KapOOHOBOW KHCIOTHI HAa MAaKPOMOJIEKYJTY
JIMTHUHA B COOTBETCTBHH CO CIIEAYIOMEH GopMyIoit:

Cpeonsia pynxyuonansnocme COOH = (obwee xonuuecmeo moneii COOH)/(obwee
KONUYeCmE0 MoJeti TUCHUHA)

B onHOM BapuaHTe OCYINECTBJICHHS TOJYYEHHBIM OKHUCICHHBIA JIMTHHH UMEET CPeIHee
conep kaHue rpynn KapOOHOBOW KHCIIOTBI, COCTaBIsIoLIee Ooniee 1,5 rpymmm Ha MaKpOMOJIEKY Ty
KOMITOHEHTa (), Takoe Kak Oojee 2 rpyIm, Takoe Kak dosee 2,5 rpymi.

Crnioco6 III mony4yeHus: OKUCIEHHBIX INTHHHOB

OxucNeHHbIE JIMTHUHBI, KOTOPbIE MOTYT OBITh MCIOJB30BAHBI B KaYECTBE KOMIIOHEHTA
CBSI3YIOLIETO, HCIIOIb3YEeMOro B HACTOSIIEM H300PETeHUH, MOTYT OBbITh MOJYYEHBI ¢ MIOMOLIBIO
crioco0a, BKITFOYAOLIETO MPUBEEHIE B KOHTAKT:

- KOMIIOHEHTa (a), comep Kalero OauH win 00Jjee JIUTHUHOB,

- kommoHeHta (b), coaepkaliero aMMUak WWIM OOUH WM OoJiee aMHHOBBIX
KOMIIOHEHTOB, WWIH OOy ero Cojb, W/WIM THUAPOKCHI  IIEJOYHOrO  W/HIK
IIeJIOYHO3EMENIBHOTO METAJIA, TAKON KaK TMAPOKCHI HATPHSI W/WJIH THAPOKCHU]T KaJIUs,

- KOMIIOHEHTA (C), COmeprKaIlero O1H WK 00JIee OKHCISIOIIUX areHTOB,

- HeoOs13aTenbHO KoMmroHeHTa (d) B hopMe ogHOrO Wik OoJjiee MmIacTU(PUKATOPOB,

U TPOBENEHHE CTaJUU CMEIIMBAHUS/OKUCIEHHs, HA KOTOPOW TMOJyYarOT OKHCIIEHHYIO
CMEChb, C TOCJIEAYIOUIEH CTaaueld OKHCJEHMs, Ha KOTOPOH OKHUCJIEHHas CMECh MpPOJOJDKAEeT
pearupoBaTh B TEUEHHE BPEMEHH BBIIEPIKKH, COCTABISIONEro oT 1 cexyHabl 10 10 4acoB, TakoMm
kak oT 10 cexyHn 10 6 4acos, TakoM Kak OT 30 cexyHA 10 2 4acoB.

Kowmnonents! (), (b), (¢) u (d) sSBIAOTCS TaKMMHU, KaK ONPENENICHO BbIMIE B paszelie
Crnioco0 11 mony4yeHus: OKHCIIEHHBIX JIUTHUHOB.

B opHOM BapmaHTe OCYINECTBIEHHs H300peTeHHs CIOCcO0 BKIIOYAET CTAIHUIO
MPeABAPUTEIILHOTO CMELITUBAHUSI, HA KOTOPO KOMITOHEHTHI IPUBOMASIT B KOHTAKT APYT C IPYTOM.

Ha cragmu mpenBapuTeNbHOTO CMEIIUBAHUS CIIEAYIOIINE KOMIIOHEHTBI MOTYT OBITh
MPUBENIEHBI B KOHTAKT APYT C IPYTOM:

- KOMITIOHEHT (@) U KOMITOHeHT (b), uiu
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- KOMITOHEHT (@), KOMITIOHEHT (b) U KOMITOHEHT (C), WIn

- KOMIIOHEHT (@), KoMIoHeHT (b) 1 koMIoHeHT (d), uu

- KOMIIOHEHT (@), KOMIOHEHT (b), KOMIOHEHT (¢) 1 KoMnoHeHT (d).

B BapuaHTe ocyecTBIeHHs N300pEeTEeHNs BO3MOXKHO, YTOOBI CTAMsI IPEABAPUTEIBHOTO
CMELIMBAHMS BBINOJNHIACH KaK OTHEeNbHAas CTaaus, a CTagusl CMELIMBaHUs/OKUCICHUS
BBIMIOJIHAJIACh  OCJ€  CTaJuM IPEABAPUTENBHOIO CMEMMBaHUs. B TakoM BapuaHTe
OCYIIECTBJICHUS] U300pETEHUsT OCOOEHHO BBITOIHO MPUBECTH KOMITOHEHT (a) U KOMIOHeHT (b), u
HeoOsi3aTebHO KOMITOHEHT (d) B KOHTAaKT APYr C IOPYyroM Ha CTagud MPENBaPHUTEIBHOTO
CMEIIMBAaHUsA. 3aTeM Ha TMOCIeNyoINeld CTaauud CMEIIUBAHUS/OKUCICHHUS KOMITIOHEHT (C)
no0aBISIOT K MPEIBApPUTENIbHOM CMECH, TIOJNyYeHHOW Ha CTagud MPeABaPUTEIHHOTO
CMELIMBAHUS.

B npyrom mpumepe mo M300peTEHHIO CTaaAMs MPEABAPUTENIBHOTO CMEIIUBAHHS MOXKET
COOTBETCTBOBATh CTAAUHM CMEINWBAHUS/OKUCICHHS. B 3TOM BapuaHTe OCYLIECTBICHHS
U300peTeHNsI KOMIIOHEHTHI, HampuMmep, KOMIOHEHT (a), kommoHeHT (b) m kommoneHT (C),
CMEIINBAIOT U OJHOBPEMEHHO HAYHHAIOT MPOLECC OKHUCIEHUS. BO3MOXHO, YTO MOCIENYIOIIYIO
BBIZIEPIKKY MPOBOST B TOM K€ YCTPOHCTBE, KOTOPOE MCIIONIB30BAIOCH JUJIsI BBIMIOJIHEHHSI CTA UM
cMelnBaHus/oOKuceHus. Takas peann3anus n3o00peTeHnss 0COOEHHO BBITOJIHA, €CIIH KOMIIOHEHT
(c¢) mpencrasisier coOOH BO3IYX.

ABTOpBI ~ HACTOSIIErOo  HM300peTeHuss  OOHAPYXKWIM, YTO, JOMyCKas  CTaIui0

)
CMEIIUBAHUSA/OKUCIICHHSI C TOCJEAYIOIeld CcTaauel OKUCICHHs, Ha KOTOPOHM PEaKLHOHHYIO
CMeChb MPEINOYTHTEIBHO HE TPOIOJIKAIOT NMEPEMELINBATb, MOKHO C BBICOKOH 3 EKTHBHOCTHIO
KOHTPOJIMPOBATh CKOPOCTb OKHUCJIEHHs. B TO ke Bpemsi 3aTpaThl Ha BBIMOJHEHHE CIOCO0a
CHIDKAIOTCS, TIOCKOJIbKY CTaJMsi OKHCJIEHUs, CIEAYIOIas 3a CTaAuel CMEIIMBAHMS/OKUCICHUS,
TpeOyeT MeHee CIIOKHOTO 000PYIOBAHUSI.

Ewme omHuM npeumMymiecTBOM SIBISIETCS TO, YTO TOJYyYaeMbld OKUCJIEHHBIN JIMTHUH
SIBJIIETCS. OCOOEHHO CTaOWIbHBIM. J[pyroe HeOXKHIAHHOE MPEUMYIIECTBO COCTOUT B TOM, YTO
TIOJTyY€HHBIM OKHCJICHHBIM JIMTHUH OY€Hb XOPOLIO PEryJIUPYyeTCs C TOYKH 3PEHHUS BSI3KOCTH.
Jlpyroe HEOKHUOAHHOE MPEUMYINECTBO 3aKJIFOUAETCS B TOM, YTO KOHLEHTPALMS OKUCIEHHOTO
JIMTHUHA MOET ObITb OUY€Hb BBICOKOH.

B omHOM BapuaHTe OCYIIECTBJICHHS BPEMS BBIIEPKKH BHIOUPAIOT TAKUM 00pa3oM, YTOOBI
peakUusi OKUCJICHHs] JOBOAMIACH N0 JKEJIAEMON CTENEeHU 3aBEPLICHUS, NMPENNOYTHTENbHO N0
MOJIHOTO 3aBEPIICHMUS.

Cucrema I nyist BeimosiHeHUs1 criocoda 111

B onHoMm BapHUAaHTE OCYLICCTBIICHUA CUCTCMA AJIs1 BBIITIOJIHCHUSA crocoba COACPIKUT:

- 10 MEHbILIEH Mepe OTHO POTOPHO-CTATOPHOE YCTPONCTBO,
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- O1HO uJH OoJIee BITYyCKHBIX OTBEPCTHUI JUIst BOABI M KOMIIOHEHTOB (a) U (b),

- OIHO WM OOJIee BBIITYCKHBIX OTBEPCTUH POTOPHO-CTATOPHOTO yCTPONCTBA,

- 110 MEHbLIEH Mepe OJHO PEaKLMOHHOE YCTPOMCTBO, B YaCTHOCTH, MO MEHBILIEH Mepe
OJHy PEaKLHOHHYI0O TpyOy, KOTOpas pacrmojoXeHa IO XOIy [BIWKEHUS B HaIlpaBJICHUH
TEXHOJIOTUYECKOTO TIOTOKA 110 MEHbLIeH Mepe K OJHOMY HJIH 00J1ee BBIXOJHBIM OTBEPCTHUSIM.

B onmHOM BapwaHTE OCYLIECTBIEHHS CHCTEMa COAEPKUT OJHO MM Oojiee BITyCKHBIX
OTBEPCTHH JJIs1 KOMITOHEHTA () 1/ viu KomroHeHTa (d).

B onmHOM BapuaHTe OCYINECTBJIEHUS CHUCTEMa COAEPIKUT  YCTPOWCTBO  JAJIsSI
NPEIBAPUTEIIBHOTO CMELITHBAHUSI.

Y CTpOHCTBO AU MPENBAPUTEIPHOIO CMELIMBAHUS MOXET COAEPIKaTh OAHO I Ooee
BITYCKHBIX OTBEPCTUN MJisi BOIbI W/HIU KommoHeHTa (a), w/wiu kommoHeHTta (b), w/wim
KOMITOHEHTa (¢), n/unu koMrnoneHTa (d).

B omHOM BapumaHTe OCYINECTBIIEHHsS] M300pPETEHUs] YCTPOHCTBO AJSI MPEABAPUTEIHHOTO
CMEIIUBAHUS CONEPKUT BITyCKHbIE OTBEPCTHS JJISI BOIBI M KOMITIOHEHTA (a), U kommnoneHTa (b).

Bo03MOXXHO, YTO Ha CTaaiuu TNPENBAPHUTEIBHOTO CMEIIMBAHUS KOMIIOHEHT (C) Takke
CMEILINBAIOT C TPEMsI YIIOMSHYTBIMU HHIPEIUEHTAMH (BOAOH, KOMIIOHEHTOM (@) U KOMIIOHEHTOM
(b)). Torma BO3MOXKHO, 4YTO YCTPOWCTBO ISl TPEABAPUTEIBHOTO CMEIIMBAHUS HMEET
JOTIOJTHUTENBHOE BXOIHOE YCTPONUCTBO [t koMnoHeHTa (¢). Ecnu komnoHeHT (¢) npencrasnser
co0OH BO37yX, BO3MOKHO, YTO YCTPOMCTBO AJIsl MPEABAPUTEIBHOIO CMEIINBAHUS MPECTABIISAET
COOOH OTKPBITHIM CMECUTENBHBINA COCYA, TaK YTO B 3TOM Cllyyae KOMIIOHEHT (C) YK€ HaXOIUTCS
B KOHTAaKTe C APyTMMH KOMIIOHEHTaMH (BOJa, KOMIOHEHT (a) u KoMIoHeHT (b)) yepe3 oTBepcTHe
cocyna. Takke, B TOM BapuaHTe OCYINECTBJEHUS M300pETEeHHsI BO3MOXKHO, YTOOBI YCTPOWCTBO
IUIS TIPEIBAPUTEIBHOTO CMEINMBAHUS HEOOS3aTENbHO COMEPIKaNo BIYCKHOE OTBEPCTHE ISt
komnoneHTa (d).

B onHOM BapuaHTe OCYLIECTBIIEHHsS CHCTEMa CKOHCTPYHMpPOBaHAa TaKUM OOpa3oM, YTO
BIYCKHbIE OTBEPCTUSl ISl KOMIOHEHTOB (a), (b) m (d) sBISAIOTCS BMYyCKHBIMH OTBEPCTHSIMU
YCTPOWCTBA [UIsI TPEOBAPUTENIBHOTO CMEIIHWBAHMS, B YaCTHOCTH, OTKPBITOTO POTOPHO-
CTaTOPHOTO YCTPOMCTBA, MPH 3TOM CHUCTEMa JOIOJHUTENIBHO CONEPKUT AOIMOJHHUTEIBHOE
POTOPHO-CTATOPHOE YCTPOWCTBO, NPHUYEM VKa3aHHOE MAOMOJHHUTEIBHOE POTOPHO-CTATOPHOE
YCTPOMCTBO MMEET BIYCKHOE OTBEPCTHE IJIsI KOMIIOHEHTAa (C) M YKAa3aHHOE AOMOJHHUTEIBHOE
POTOPHO-CTATOPHOE YCTPOMCTBO UMEET BBIITY CKHOE OTBEPCTHE JIJIsI OKUCIIEHHOTO JINTHUHA.

Cranuio mpenBapuTeIbHOrO CMEIIUBAHKS U CTAIUI0 CMEIINBAHUS/OKHCISHHUST BO3MOYKHO
OCYIIECTBJISATh ONHOBPEMEHHO. B 3TOM ciydae ycTpOHCTBO JJIsl IPeIBAPUTENBHOTO CMEIINBAHUS
U YCTPOHCTBO Al CMELIMBAHMS/OKHUCIIEHUS TPEACTABISIOT COOOI equHOe YCTPOKCTBO, T.€.

POTOPHO-CTaTOPHOE YCTPONUCTBO.
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B omgHOM BapmaHTe  OCYINECTBIEHHS OJHO POTOPHO-CTATOPHOE  YCTPOMCTBO,
UCTIONBb3yE€MOE B CIOCOO€ B COOTBETCTBHM C HACTOSIIUM H300pETEHHEM, COIEPKHUT CTaToOp C
3y04YaThIMU KOJIECAMH M POTOP € 3yObsMHU, HAXOMALIMMUCS B 3all€TJIEHNH C 3yObsMu cTartopa. B
5TOM BapUaHTE OCYIIECTBJICHUS POTOPHO-CTATOPHOE YCTPOWCTBO HMEET CIEAYIOLINe
OCOOEHHOCTH: MEXAy IUIeYaMHM pOTOpa BBICTYIIAET HANpPABISIIOIIAs BOPOHKA, KOTOpas
KOHIIEHTPUPYET MOTOK MaTepuaa, MOCTYMAOLINI CBEPXY, B LIEHTPAJIbHYIO 30HY KOHTEHHepa.
HapyskHasi ~ MOBEPXHOCTh  HAMNPABISIOMEH  BOPOHKM  00OpasyeT  KOJbIEBOW  3a30p,
APOCCENUPYIOLIUI MOTOK MaTepuana. Ha poTope mpeaycMOTpeH MUTAIOLUI ITHEK, MUTAIINN
Mo HampapjeHH0 K pabodeit obnactu ycrpoiicTBa. Hampamisitoinas BOPOHKA YIEPKUBAET
NPOAYKT B AKTHUBHOM 30HE YCTPOMCTBA, & MUTAIOUIMI IIHEK CO3/JaeT MOBBILIEHHOE AABJIEHUE
Marepuajia B LEHTpE.

Cucrema I1 anist BemmosiHeHMst criocoba 111

B onHOM BapmaHTe OCYLIECTBICHHS CHCTEMA JUTSI BBITIOJIHEHUS CII0CO0a CONEPIKHT:

- omHO WK OoJiee BIYCKHBIX OTBEPCTUH JJISI BOMBI, KOMIIOHEHTOB (a) u (b),

- TI0 MEHbIIEH Mepe OJHO CMECUTEIbHO-OKUCIUTENBHOE YCTPOMCTBO C OOHUM WM OoJee
BBIITY CKHBIMH OTBEPCTHAMH,

- TI0 MEHbIIEH Mepe OAMH CMECHTENB/TeIUIOOOMEHHUK, KOTOPBII PacHONIOKEH HUXKE I10
NOTOKY B HANPaBJIEHUH TEXHOJOIMYECKOrO MOTOKA K MO MEHbIIeH Mepe OJHOMY WM Ooiee
BBIITYCKHBIM OTBEPCTHSAM, IIPU OSTOM CMECUTENb/TEINIOOOMEHHUK COAEPIKUT YCTPOHUCTBO
peryJInpOBaHUs TEMIIEPATYPHL

B onmHOM BapuaHTe OCYILIECTBJIEHHMsS CHCTEMa COIEPXKUT OAHO WIM OoJjee
JOTOJIHUTENbHBIX BITyCKHBIX OTBEPCTHH AJIs1 KOMIIOHEHTa (C) 1/uiu koMmroHeHra (d).

B onmHOM BapuaHTe OCYINECTBJIEHUS CHUCTEMa COAEPIKUT  YCTPOWCTBO  JJIsSI
NPEIBAPUTEIIHHOTO CMELITHBAHUSI.

Y CTpOHCTBO A MPENBAPUTEIHHOIO CMEIIMBAHUSI MOXKET COAEPIKaTh OAHO WK Oolee
BITYCKHBIX OTBEPCTUN MJIi BOOBI W/MIU KOMIOHeHTa (a), w/unm kommoHeHrta (b), w/wim
KOMITOHEHTa (¢), n/unu koMrnoneHTa (d).

B omHOM BapuaHTe OCYINECTBJIEHUS YCTPOMCTBO U MPEIBAPHUTEIBHOTO CMEIIMBAHUS
COJZIEP>KUT BITyCKHBIE OTBEPCTHSI JIJIsl BOJbI U KOMIIOHEHTa (a) 1 koMmroHeHTa (b).

B03MOXXHO, YTO Ha CTaaiuM TMPENBAPHUTEIBHOTO CMEIINBAHUS KOMIIOHEHT (C) Takke
CMEIINBAIOT C TPEMsI YIIOMSHYTBIMU HHTPEIUEHTAMH (BOAOH, KOMIIOHEHTOM (@) U KOMIIOHEHTOM
(b)). Torma BO3MOXKHO, 4YTO YCTPOWCTBO [JIsi TPEABAPHUTEIIHHOTO CMEIIUBAHUS HMEET
TOTIOJTHUTENBHOE BIIyCKHOE OTBEPCTHE JUIsl KOMITOHEHTa (¢). Ecniu koMnoHeHT (¢) nmpencrasiser
co0OH BO31yX, BO3MOKHO, YTO YCTPOMCTBO AJIsl IIPEABAPUTEIHHOIO CMEIINBAHUS MPECTABIISAET

COOOH OTKPBITHIM CMECUTENBHBINA COCYA, TaK YTO B 3TOM Cllydae KOMIIOHEHT (C) y>Ke HaxXOJUTCS
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B KOHTAKTe C IPYTUMH KOMIIOHEHTaMH# (BO/a, KOMIIOHEHT (a) u koMmoHeHT (b)) dyepe3 orBepcTHe
cocyna. Takke, B 5TOM BapHaHTe OCYLIECTBICHHU N300pETeHNsI BO3MOKHO, YTO YCTPOUCTBO JJIS
NpeaABapUTCIIbHOIO  CMCIIMBAHUA HGO6$I321T€J'II:>HO COACPKUT BIIYCKHOC OTBEPCTUEC IJIA
komnoHeHTa (d).

B onHOM BapmaHTEe OCYLIECTBJIEHUsS CHCTEMa CKOHCTPYHPOBaHAa TakUM 0OpasoM, 4TO
BIIyCKHbIE OTBEPCTHs AJsI KOMIOHEHTOB (a), (b) u (d) SBIAIOTCS BIYCKHBIMH OTBEPCTHSIMU
OTKPBITOTO POTOPHO-CTATOPHOT'O YCTPOWCTBA, MPU 3TOM CHCTEMA JIOMOJHUTENbHO CONEPIKUT
CMECHUTEJIb/TETNIO0OMEHHUK, UMEIOIUH BITyCKHOE OTBEPCTHE Il KOMIIOHEHTA (C) U BBIYCKHOE
OTBEPCTHE IJIs1 OKUCIEHHOTO JIUTHUHA.

BOSMO}KHO, qTOo CTaguro MpeaABApUTEIIbHOTO CMCEHINBaHUsA u CTaaHUuIO
CMEIINBAHMS/OKUCIICHUS] OCYIIECTBIIIOT OOHOBPEMEHHO. B 3TOM ciydae yCTpPOWCTBO IS
MNpEABAPUTEIIbHOTO CMEIIMBAHUA U YCTpOﬁCTBO JJIA CMeLHI/IBaHI/Iﬂ/OKI/ICJ'IeHI/Iﬂ NpEACTABIIAOT
co0oli eInHOe YCTPOICTBO.

B opmHOM BapuaHTe OCYLIECTBJIEHHS OJHO POTOPHO-CTATOPHOE  YCTPOMNCTBO,
UCTIONB3YEMOE B CIOCO0€ B COOTBETCTBHM C HACTOSIIIUM H300PETEHHEM, COAEPIKHUT CTAaTOp C
3y04aThIMU KOJIECAMH B POTOP C 3yObsIMH, HAXOISALIUMHUCS B 3alleTUIEHUU ¢ 3yObsiMu cTatopa. B
5TOM BapUaHTE OCYLIECTBJIEHUS POTOPHO-CTATOPHOE YCTPONCTBO HMeEET CleAyolne
0COOEHHOCTH: MEXy IJIeYaMH POTOpa BBICTYIIAE€T HATIPABIIAIOLIAs BOPOHKA, KOHLEHTPUPYOIIAs
NOTOK MaTepuana, MOCTYNAKLUN CBepXy, B LEHTPAJbHYI0 30HY KOHTelHepa. HapyxHas
MOBEPXHOCTh HAIPABJIAIONEH BOPOHKH 00pa3yeT KOJbLEBOH 3a30p, IPOCCETHPYIOIIHMA IMOTOK
Matepuana. Ha porope mpenycMOTpeH NHUTAOLIMN IIHEK, MUTAIOIIUNA IO HAIMpPaBICHUID K
paboueii obnactu yctpoiicta. Hampaisiroiiasi BOpOHKa yIe€p:KUBAeT MPOAYKT B aKTHBHOM 30HE
YCTPOMNCTBA, a MUTAIOLINH ITHEK CO3/1aeT MOBBIIIEHHOE IaBJIEHHE MaTepuaa B LIEHTpe.

Pazymeercsi, B kauecTBe YCTPOWCTB Jisl MPENBAPUTEIBHOIO CMEIIMBAHUS MOXKHO
HCIIONBb30BaTh U Jpyrue ycrpoiicrsa. Kpome TOro, BO3MOXKHO, YTO CTAAUIO MPEABAPUTEIBHOTO
CMCIIMBAaHWA OCYIIECTBJIAKOT B allllapaTe AJid CMCIIUBAHUA U OKHUCJICHUS.

B OOHOM BapUaHTE OCYIICCTBICHUA YCTpOﬁCTBO JJIs1 CMEIIMBAHUA HW OKHUCJIICHHUA
npescTaBisieT co0ol crarndyeckuil cmecutesb. CTaTHYECKH CMECHTENb MPENCTaBIseT COOOi
YCTPONCTBO Ui HEMPEPBIBHOTO MEPEMEIINBAHMS >KUAKUX MATepPHANOB 0€3 JBYIKYIIHXCS
KOMIIOHEHTOB. OHHOﬁ us3 KOHCTPYKL[I/II\/'I CTATHYCCKOI'O CMECHUTECIIA ABJIACTCA CMCECHUTECIIb
MJIACTUHYATOrO TUIIA, & APYTON pacnpOCTPAHEHHBINA THUN YCTPOMCTBA COCTOUT U3 CMECUTEJIBHBIX
3JIEMEHTOB, COIEPIKAINXCS B LITUIMHAPUIECKOM (TpyOd4aToM) MIIM TIPSIMOYTOJIbHOM KOPITyCe.

B oxHOM BapuaHTe OCYLIECTBIEHHMS CMECHTENb/TEIJIOOOMEHHHMK BBIIOJHEH B BHJE
MHOFOTPY6HOFO Tel'IJ'IOO6MeHHI/IKa CO CMECUTEJIbHBIMH djieMeHTaMU. CMeCUTEIBbHBIM 3JIEMEHTOM

NpeanOYTUTECIIbHO SABJIAKOTCA CTAHHOHAPHBIC BCTABKU, YEPE3 KOTOPHIC AOJI’KHA MMPOTEKATh CMECH,
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npu 3TOM nepeMelInBaHue OCYyLIEeCTBJIAETCS B pesysbTaTe IPOTEKAHUs.
CwMmecuTens/TerIo0OMEHHUK MOKET OBITh BBIIOJHEH B BUIE€ PEAKTOPA HI€AIbHOTO BHITECHEHMUS.

ITpumepsr I

IIpumep IA — oxucneHue TMrHuHA B BOJHOM PacTBOpPE aMMMaKa MePOKCUAOM BOJOPOAA:

KonuuecTBa MHIPEAUEHTOB, UCMOJIB3YEMBIX COrJacHO mnpumepy IA, mpencrasieHsl B
tabmuue [A 1.1 nIA 1.2.

Xots KpaT-JIMTHUH PAaCTBOPUM B BOJIE NMPH OTHOCHUTENIBHO BBICOKMX 3HAueHUsix pH,
U3BECTHO, YTO IpPH OMNPEEIeHHOM MacCOBOM IPOLIEHTHOM COOTHOLIEHHH BSI3KOCTb PacTBOpA
Oynmer cwibHO yBenuuuBaThCs. OOBIYHO MONATalOT, 4YTO TNPUYMHA TOBBIIICHUS BS3KOCTH
3aKJII0UaeTCs B COYETAHUM CUJIbHBIX BOJOPOIHBIX CBS3€M M B3aUMOAEMCTBUI T-3JIEKTPOHOB
MHOTOYHCJICHHBIX apOMATHYECKUX KOJIEL, MPUCYTCTBYIOIIMX B JUrHUHE. Jsi kpadT-IurHuHA
HaOJIFOAIOCh pe3KOoe YBEMYEeHHEe BS3KOCTU OKOJio 21-22 macce.% B BOJE, U B MPEACTABIEHHOM
npumMepe ucnosb3osanu 19 macc.% kpadT-1urauHa.

Bonuplii pacTBOp aMMMaka HCHOJB30BajJM B KaueCTBE OCHOBaHMsS Ha CTaauu
perynuposanusi pH. KonmmuecTBo Op110 ycTaHOBIIEHO Ha ypoBHE 4 Macc.% B pacdere Ha OOIIyIO
peakLuoHHYy0 Maccy. 3HadeHue pH mocne cragum perynuposaHus pH u B Hauaje OKHCIIEHUS
cocrasyisuio 10,7.

B tabmune IA2 npencraBieHbl pesynbrarhl sneMeHTHOro anaimmsa CHNS no u mocne
okucnenus kpadr-nuriuHa. Ilepen aHamuzoMm o0pasiel mojBepraniu TepMooOpaboTKe mnpu
160°C nna ypaneHus ancopOHMpOBAaHHOIO aMMHaka. AHAIM3 IOKa3al, YTO OMNpEeAeNIeHHOe
KOJIMYECTBO Aa30Ta CTAJO0 YaCTbI0 CTPYKTYpPhl OKHMCJIEHHOIO JIMTHHMHA BO BpeMsl Ipolecca
OKHCJICHHUSI.

Bo Bpemsi ucnbITaHMi B MEPUOAMYECKUX SKCIEPUMEHTAaX OBLIO YCTAHOBJIEHO, YTO JJIS
OKHCIIEHHs TOJIE3HO TOOABISTh BCE KOJMYECTBO MEPOKCHIA BOAOPOJAA B T€YEHHE HEOOJNBIIOro
NPOMEKYTKa BPEMEHH, B OTJIMYHE OT N0OAaBJICHUS NepoKcHAa HEOOJbIIMMH TOPLUSMHU B
TeUeHHUe JUTUTENbHOrO Nnepuosa BpemeHu. B nannom npumepe ucnons3osanu 2,0 macc.% H202 B
pacuere Ha OOILIYIO PEAKIIMOHHYIO MacCy.

OxucrneHne SBISIETCS SK30TEPMUYECKON peakuued, W mpu J00aBISHHH IEPOKCHUIA
OTMEYaeTcsl TMOBBIIEHHE TEeMIepaTypbl. B 3TOM mpumepe Temmeparypy MNOOAEPKUBAIH Ha
ypoBHe 60°C B TeueHHe Tpex 4acoB PeaKkLnu.

ITocrne OKHCIEHHsT KOJUYECTBO (PYHKIIMOHANBHBIX T'PYMI JUTHHHA Ha TpamMMm odOpasua
YBEJIUYUIOCh, KaK OMpeNeeHo ¢ moMolnbio ~'P IMP u BOJHOrO TUTpoBaHHs. I10AroTOBKY
obpasuos ans P SAMP npoBomuiau ¢ HUCHOAb30BaHHMEM 2-xnop-4,4,5 5-terpamerun-1,3,2-
nnokcapochonana (TMDP) B kadecTBe peareHTa (HOCPUTHIMPOBAHUS M XOJECTEpOsia B

KadecTBe BHYTpeHHero cranzapra. AMP-crnekTpsl KpaT-TUrHHUHA TMOJNy4Yaldd 1O M IOCHe
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OKHCIICHHS1, M PE3YJIbTAThI PeACTaBieHb! B Tabmuie [A3.

Wsmenenne rpynn COOH onpenensiyii BOZTHBIM TUTPOBAHUEM I10 CIENYOLIeH Gopmyie:
Ccoon, mmom/zy = ((Vasun-Visan) = (V2ban-Vibun) * Crxucroma, mons/n) / ms.

rne Vo U Vis TpencTaBisitoT coOoi KOHeuHble oObeMbl obOpasma, a Vo u Vb
NPEACTABISIIOT Co00i 00beM xonocToi podbl. B nanHoMm cnyvae Crucioma TIpEACTaBISIET COOOH
0,IM HCI u ms npencrasnsier coboit mMaccy obpasua. B Tabmuue A4 mokasaHbl 3HAYEHMS,
NIOJTy YeHHbIE TIPU BOJHOM THUTPOBAHUH JI0 U TOCJIE OKHCICHHUS.

Cpennroro pynkumnonanbHocte COOH Takke MOKHO KOJHUYECTBEHHO OMPENENUTDH IO
MOKA3aTEeJF0 OMBUIEHHUS, KOTOPBIN MpeacTaBisieT codoi komudectso Mr KOH, HeoOxonumoe mist
ombiieHus | r urauHa. Takol meron moxHO Haiiti B Merone AOCS Official Method Cd 3-25.

CpenHror MOJIEKYJISIPHYIO MAacCy TAKKe OMPEIEsIN IO U MOCIIe OKUCIIEHUS! C IIOMOLIBIO
kosoHku PSS PolarSil (a3moent 9:1 (06./06.) aumeruncynspokcun/sona ¢ 0,05 M LiBr) u Y®-
nerekropa npu 280 uM. KomOunauums xoruentpannn COOH u cpenHel MOJEKYJISIPHOM Macchl
TAK)Ke TIO3BOJIMJIA PACCUMUTATh CpEAHee COAepikaHue Trpynn KapOOHOBOW KHCJIOTBI Ha
MaKpOMOJIEKYJTy JINTHHHA, ¥ 3TH Pe3yJIbTaThl TOKa3aHbl B Tabmuie [AS.

ITpumep IB — macmiTabupoBaHue OKUCIIEHHUS JJUTHIHA B aMMHAKe IEPOKCHIOM BOAOPOAA
710 TIOJIY TPOMBIILIEHHOTO MaciITadba

OxucrneHne JTUTHUHA MEPOKCUIOM BOJOPOAA SBISETCA HK30TEPMUUECKUM IMPOLIECCOM, H
naxxe B JAOOPATOPHBIX YCIOBHMAX NMPHU AOOABIEHUH MEPOKCHAA HAOIIONAIOCh 3HAUYUTENbHOE
NOBBIIIEHUE TEMIIEPATYpbl. DTO €CTECTBEHHAs MpodjieMa MpHu MaclITaOMPOBAHUN XMMUYECKHX
IPOLIECCOB, MOCKOJIBbKY KOJIMYECTBO MTPOU3BEAECHHOIO TEIUIA CBSI3aHO C pa3MepaMu B 3-1 CTeneHn
(obpem), Torma Kak OXJaxkIeHHe OOBIYHO YBEJIMYHMBAETCS TOJBKO C KBAagpaTOM pa3Mepa
(rmomanp). Kpome TOro, m3-3a BBICOKOW BSI3KOCTH KJIEHKHX MPOMEXKYTOYHBIX MAaTEPUAJIOB
HEOOXOIMMO TINATEIbHO BBIOMPATh WM MPOSKTHPOBATh TEXHOJIOTMYECKoe O0OpyIOBaHUE.
Takum oOpa3om, MmacmTabupoBaHue OBbUIO TINATENBHO CIHPOSKTHPOBAHO U BBIOJHEHO B
HECKOJIBKO CTafui.

[TepByro cTaanio MacITAOMPOBAHMIO BBIMONHsUH OT 1 11 (J1abopaTopHeiii MacmTad) 10 9
J C WCIOJB30BaHHEM MPOPECCHOHAIBPHOIO MHKCEpa W3 HEpIKaBEIOLIeH CTadl C O4YeHb
3¢ (EeKTUBHBIM MEXaHWYECKHMM TNepeMelnnBaHueM. MacmTaOupoBaHHe TNPUBENIO JHIIb K
HEMHOro 0Oojiee BBICOKOH KOHEYHOH TemIeparype, 4YeM IOJyueHHass B Ja0OpaTOPHBIX
mMacmradax, 4To ObUIO CBsI3aHO C 3(P(EKTHBHBIM BO3MYIIHBIM OXJAKICHHEM peakTopa H
MEIJICHHBIM 100aBJIEHUEM MEPOKCHIAa BOJOPOAA.

Crnenyromyo CTaauio MaclITa0OMPOBAHUS MPOBOIWINA B 3aKPHITOM pEaKkTope 0OBEMOM
200 1 ¢ s¢pdexTuBHON BOAAHON pydOamkol U 3((PEKTUBHONW NPOMEIUIEPHON MEIIATKOMN.

Macmrad Ha 3TOT pa3 cocrapisa 180 j, u mepokcua Boxopoaa MOOABISIIM B JABE CTaguU C
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UHTEpBAJIOM TpuOIM3uUTENpHO 30 MHHYT. DTO MacmTaOMPOBAHME NPOLLIO OTHOCHTENBHO
XOpOUIO, XOTs MNpoOJeMON  SBISUIOCH  HE3HAUUTENbHOE  MMEeHOOOpa3oBaHHE, OTYACTH
00y CJIOBJIEHHOE BBICOKOI CTEINEHBIO 3aNOJHEHUs peakropa. J[ist KoHTposs neHooOpa3oBaHus Ha
NEHY PacIblIsUIN HeOONBIIOE KOJWYECTBO MUIIEBOro neHoracutens. HanbOonee BaXHO TO, 4TO
KOHTpOJNIMpyeMasi TeMmIepaTypa U KOHe4Has Ttemreparypa Hwmwke 70°C  pgocturamach c
UCMOJIb30BAHUEM BHEIIHETO BOASHOIO OXJIAXKACHHUSI.

Peakiuy B MOJyMPOMBIILIEHHOM MaciiTade MPOBOIWIM B peakTope odobemom 800 1 ¢
pyOamikoil BOASHOIO OXJIAXKIEHUS U ABYXJIONACTHOW MPOTMENJIEpHON Memanku. 158 kr JurHuHa
(UPM LignoBoost TM BioPiva 100) ¢ conepskanuem cyxoro Bemectsa 67 macc.% pacTupaiu u
CycrneHaupoBaiu B 224 Kr BOJIBI, U MEpPEeMeIIUBain 10 00pa30BaHUs TOMOT€HHON CyCIEH3UU.
IIpu npoporkarolieMcsi nepeMenInBaHiul B peakTop 3akaumBanu 103 kr 25%-Horo pactsopa
aMMMaKa B BOAE M MepeMellUBaIU enie 2 4aca A0 MOJy4YeHUs TEMHOIO BSI3KOIO pacTBOpa
JIMTHUHA.

K nepemermmBaeMoMy pacTBOpPY JHIHHHA B TedeHue 15 munHyT moGasmsmm 140 kr 7,5
macc.% mnepokcuna Bopopoaa mnpu 20-25°C. TemmepaTypy M YpOBEHb IEHBI TIIATEJIBHO
KOHTPOJIMPOBAJIM BO BPEMsI U TOCKE OOABJICHUS MEPOKCHUAA BOJOPOA, U OXJIAKIAIOIIYIO BOY
D00aBISAIN B OXJIAKAAIOLIYI0 pyOamiky, 4ToObl MOAEPKUBATh MPUEMIIEMbIH YPOBEHb NEHbI U
NOBBILIEHHE TeMnepaTypbl MeHee 4°C B MUHYTY, a Take KOHEUHYI0 Temrnepatypy Huke 70°C.
ITocne npexpallieHusl MOBBILIEHUST TEMIEPATYPhl OXJIAXKAECHNUE BBIKIIOYAIN U CMECh IPOAYKTOB
NepeMELINBAIM eIle 2 yaca Nepes NepeHoCcoOM B KOHTEHHED Ui TPAHCIIOPTUPOBKH.

OcHOBBIBasiCh Ha MacIITAOMPOBAHUH, MOKHO CHI€JIaTh BBIBOA O TOM, YTO, XOTS PEaKLUH
SBJISIFOTCS. 9K30TEPMUYECKUMH, OOJIbIIAst YaCcTh TEIUIA PeakLUH (PaKTUIECKH YPaBHOBEIINBAETCS
TETJIOEMKOCTBIO BOJbI IIPU Tepexoie OT KOMHATHON TeMIieparypsl k puMepHo 60°C, 1 TOJNbKO
MOCJIeTHSIST YacTh JOJDKHA OBITh yaajeHa myTeM oxjaxkzaeHus. Clenyer OTMETHTb, YTO H3-3a
3TOT0 U W3-32 KOPOTKOTO BPEMEHH peaKIUu JTOT Mpolecc ObUl Obl HAEaTbHBIM IS
MaciuTaOUpOBaHUs M MHTEHCU(PHKALMY MPOLECCa C MCTIOIB30BAHUEM PEAKTOPOB HETPEPHIBHOTO
OEMCTBUS, TAaKUX KaK BCTPOCHHBIE CMECHTENH, TPyOdaTble PEaKkTOpPbl MM PEAKTOPbI C
noctossHHbIM ~ niepememmuBanreM (CSTR). 3Oto  obecneumno Obl  XOpPOWIHIT  KOHTPOJIb
TeMIepaTypsl 1 0oJiee YETKO OMpPeIesIeHHBIN MPOLECC PEaKIHH.

HcnbiTanus mapTuii B yBETHYEHHOM MaciuTabe MoKas3aliv, YTO MOy YeHHbBIH OKUCIEHHBIN
JIMTHUH UMEET CBOWCTBA, COOTBETCTBYIOIINE MTAPTHSIM, IPOU3BEIEHHBIM B JIAOOPATOPHH.

Tabmna IA 1.1

KonmuecTBo HCronb3yeMbIX MaTEpHaIOB B MOCTaBIIsIEMOi opme:

MaTepHuan Mmacc.%

UPM BioPiva 100, xpa¢t-nuraus 28

H,0,, 30 macc.% BoaHBIN pacTBOP 6,6
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NH3, 25 macc.%, BoaHBIH pacTBOp

16

BOOa

49.4

Tabmuua IA 1.2

KonuuecTtsa HCIIOJIb3YEMOI'0 aKTUBHOI'O MaTCpHraa

MaTepHal mace. %
Kpadr-muraun 19
H,0, 2
NH; 4
BOJA 75
Tabnuma 1A 2
DNeMeHTHBIN aHau3 KpadT-TUrHUHA IO W MOC)Ie OKUCIIEHUS:
obpasen N (macc.%) | C (mace.%) | H (macc.%) | S (macc.%)
Kpadr-nuraunx 0,1 64.9 5.8 1,7
OxuCICHHBI aMMHAKOM KpadhT-TUrHUH 1,6 65,5 5,7 1,6

Tabnuua [A 3

Pacripenenenne (yHKIMOHANBHBIX TPYMI KpadT-IUTHHHA OO M TOCTE OKHCICHHS,

TOJTyYeHHOE C TOMOIIbO > P-SIMP

Konuenrparus (MMOJb/T)
O6paze Amudarmueckue | DeHOTBHBIC Kucnoruasie
pasent OH OH OH
Kpadr-nuraun 1,60 3,20 0,46
OxHUCICHHBIA aMMHAKOM KpadhT-JTUTHUH 2,11 3,60 0,80

Tabnuua IA 4

Conepxanne rpynn COOH B MMoJb/T, onipeieieHHOEe BOAHBIM TUTPOBAHUEM:

Obpaszen COOH rpynmer (MMOJIB/T)
Kpadr-muraus 0,5
OKHUCICHHBIA aMMHAKOM Kpa(T-TUTHUH 0,9

Tabmuua IA 5
Tabnuna TA 5. Cpenneuucnennass (Mn) u cpennHemaccoBas (Mw) MoJsipHas macca,
OTpeneNieHHbIE SKCKITFO3MOHHON Xpomarorpadueii, BrIpaKeHHbIE B T/MOJIb, BMECTE CO CPEIHHM

COACPIKAHUEM T'PYIIIL Kap6OHOBOfI KHCJIOTBI HA MAKPOMOIJICKYJTy JIMTHUHA OO U IMOCJIE€ OKHUCJICHUA

Cpeamsist
Oopasenr Mn, r/monp | Mw, r/mMoiie dymimonambHocTs COOH
Kpadr-nuraun 1968 21105 0,9
OxucIeHHBIA aMMHAKOM KpadhT-JTUTHUH 2503 34503 2,0

ITpumepsr 11

B crenyromux npuMepax rmoyydand HECKOJIbKO OKHCIEHHBIX JINTHUHOB.

JU1sl OKMCIIEHHBIX JINTHUHOB OBLIH OTIPENIENIeHbI CIIEAYIOLINE CBOMCTRA!

Cooeparcanie meepovix KOMNOHEHMOB:

ConepxaHne KaXAOro M3 KOMIIOHEHTOB B JaHHOM PAacTBOPE OKHCIIEHHOTO JIMTHHHA
OCHOBaHO Ha 0€3BOAHOI Macce KOMIIOHEHTOB WJIN YKa3aHO HIKE.

Kpadr-muraun 6s11 npenocrasinen kommnanunein UPM kak BioPivalO0™ B Bume cyxoro

nopomka. NH4OH 25% Obin nmpenocrasien kommanueil Sigma-Aldrich u ucnonw3osancst B
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nocrasisiemoit opme. H202, 30% (momep CAS 7722-84-1) Obut mpenocTaBiieH KOMITAHUEH
Sigma-Aldrich 1 nucnone3oBancst B mocrasisiemoil ¢popme mnu pasdasnsuics Bogou. 11910 200
npenoctapisicss kommanuer  Sigma-Aldrich, nmnst mpocTorel  cumrancs 0e3BOIHBIM |
ucronb3oBascs kak takoBo. ITomusunmnossiil cnupt (IIBC) (Mw 89000-98000, Mw 85000-
124000, Mw 130000, Mw 146000-186000) (Homep CAS 9002-89-5) mnpenocrasmisics
xomnanueil Sigma-Aldrich m nns mpocToTel cumTancst OE3BOAHBIM W HCIIONB30BAJICS Kak
takoBoil. MoueBuHa (Homep CAS 57-13-6) mpenocrasisiiack kommanueii Sigma-Aldrich u
UCIIOJIb30BAJIACh B MOCTaBIsieMOl (opme miu pasdasisutach Bopoil. [unepun (Homep CAS 56-
81-5) mpenmoctaBnsuics kommanueit Sigma-Aldrich, nns mpoctorsl cumrtancs OE3BOAHBIM U
HCIIOJIb30BAJICS KaK TAKOBOM.

Oxucnennvle meepovie Geuyecmedn TUCHUHA

ConepskaHne OKHMCIIEHHOTO JIMTHUHA Tocyie Harpeanust no 200°C B Teuenme 1 uaca
Ha3bIBAETCSI KCYXHM TBEPIBIM BEIIECTBOM» U BBIPAKAETCS B MPOLIEHTAX OT OCTATOYHOW MAacChl
nocye HarpeBanus. OOpa3ipl KaMeHHOH BaThl B (popme AHCKOB (nuamerp: 5 cM, BbicoTa 1 cM)
BBIPE3AJIM M3 KAMEHHOW BaThl M moasepranu tepmooOpadorke mpu S580°C B TedeHue 1o
MeHblIel Mepe 30 MUHYT s yOaleHusl BceX opraHudeckux semiecTB. CopepikaHUE TBEPABIX
BEIIECTB B CMECH CBSI3YIOIIErO U3MEPSUTH, pacrpenesisisi odpasel] CMeCH CBsI3yrImero (OKoJo 2 T)
MO MPOLIEIIeMy TepMOOOPaOOTKY AMCKY W3 KaMEHHOH BaThl B KOHTEHWHEpE U3 OJIOBSHHOMU
¢donpru. Maccy KOHTeliHepa M3 OJOBSHHOW (POJIBIH, COAEPKALIEero AMCK U3 KaMEHHOH BaThl,
OTIpENeNsIN A0 M Cpasy Iociie no0aBiieHus cMecHu cBssyromero. OOecrnednBany 1Ba TaKuX
JUCKAa W3 KAMEHHOH BaThl C HAHECEHHOW CMECHIO CBS3YIOILErO B KOHTEMHepax U3 OJIOBSHHOMN
¢donbru, xoropeie 3arem HarpeBasu npu 200°C B Teyenue 1 wuaca. Ilocne oxnaxkneHusr u
BBIZICPKMBAHUS MIPH KOMHATHOH TeMmmepatype B TeueHne 10 MUHYT 0Opasubl B3BELIMBAIH H
OTIpENEJISIIN COEPIKaHIe TBEPABIX CYXUX BEIIECTB KaK CPEHee U3 IBYX Pe3yJIbTaTOB.

Cooepacanue epynn COOH

Usmenenne copepxxanus rpynn COOH Takke omnpenensayn BOAHBIM THUTPOBaHHEM IO
crenyrolnei popmyie:

Ccoom, mmonv/zy = (Vasun-Visaun) = (V2baur-Viban) * Crucromaronsa) / Ms,z

rne Vis U Vis TpencTaBisitoT coOOi KOHeuHble oO0beMbl oOpasma, a Vo u Vb
NPEACTABISIIOT co00l 00beM xosocToi podsl. B nanHoM ciydae Crucioma TIPEACTABISIET COOOM
0,1M HCI u ms npencrasisier codoit maccy obpasia.

Criocob mosy4eHHs1 OKHCIEHHOTO JIMTHUHA:

1) Bony 1 NTUrHUH CMEIIMBAJIN B TPEXTOPJION KOJIOE CO CTEKIISTHHBIM JTHOM Ha BOASHOM
Oane mnpu KoMHaTHOH Temmepartype (20-25°C) mnpu mnepeMemuBaHUM, COEOUHEHHOW C

KOHJIeHCaTOpOoM U TepMmomMeTpoM. Ilepemernnsanu B TeueHue 1 4.



53

2) Ammuak 100aBIIsAIH PH NEpEeMEIINBaHUM | moprue.

3) Temneparypy nosbimanu 10 35°C myTemM HarpeBaHUs, €CIIM ClIerKa 3K30TepMUYeCKast
peakuysi C aMMHUAKOM He IOBBIIIAIA TEMIIEPaTypy.

4) N3mepsinu pH.

5) Jobamsimu mnactugukarop I191-200 n nepemernnsany 10 MuH.

6) ITocne MoMHOro PacTBOPEHUs JUTHUHA MPUMEPHO uepe3 | dac MeayieHHO A00aBIsuIH
30% H202 onHolt mopuueii.

7) Dx30Tepmuueckast peakuust npu godasnennn HaO» nosblmana temmneparypy B Kojoe
CO CTEKJISTHHBIM JHOM — €CJIM TeMIepaTypa peakiuu Opuia Huke 60°C, TeMnepatypy MOBBIIIAIIH
1o 60°C u obpazen ocrasnsiiu npu 60°C Ha 1 4ac.

8) 3areM KpyTrJIOOOHHYIO KOJOy CHUMAJH C BOASHON OaHM M OXJIAKIAJIN 1O KOMHATHOM
TEMIIePaTy PhI.

9) Otbupanu npoOwI anst onpeneneHus cyxoro Teepnoro semectsa, COOH, BsizkocTH,
I10THOCTH U pH.

KoMno3uumm OKHCIeHHOTO JJUTHIHA

B nanbHelimeM HOMepa MNO3WMLMNA IPUMEPAa OKUCIEHHOIO JIMTHUHA COOTBETCTBYIOT
HOMepaM MO3ULIUH, UCTIOIB3yeMbIM B Ta0muue 1.

ITpumep ITA

71,0 r nuranaa UPM Biopiva 100 pactBopsiiu B 149,0 r Bogs! nmpu 20°C, noGasisiiu
13,3 r 25% NH4+OH u nepemMemnsanu B TeueHHe | 4 C MOMOLIBKO MAarHUTHOW MEINAJIKU, MOCe
yero MequieHHo nodasisum 16,8 r 30% H202 npu nepemernBanuu. Temnepatypy HOBBIIAIN 10
60°C Ha BoxmsiHOM Oane. ITocie 1 4 OKHMCIEHHsS] BOASHYIO OaHIO OXJaXKOAlW U TEM CaMbIM
peakuuio octaHaBimuBaiy. [lonydyenusrii matepuan ananusuposaiu Ha COOH, cyxoe TBepmoe
BEIeCTBO, pH, BSI3KOCTb U MJIOTHOCTB.

ITpumep IIE

71,0 r muranaa UPM Biopiva 100 pacteopsiau B 88,8 r Boabl pu 20°C, nobasnsm 13,3
r 25% NH4OH u nepememuBanu B Tederne | 1 MarauTHOM Memankoi. Jlobasmsm 22,8 r [191
200 u mepememnBaiy B TeueHue 10 mMuH, mocne yero memiaeHHo nodasmsuu 16,7 r 30% Ha02
npu nepememnnBaHud. Temmeparypy mnosbimanu no 60°C Ha BomsHoW Oame. Ilocme 1 u
OKHCIIEHHsI BOASHYIO OaHIO OXJIQXKIAIH M T€M CaMbIM PEAKLUI0 OCTaHaBIMBAIH. [lonyueHHBIN
matepuan ananusuposanu Ha COOH, cyxoe TBepnoe BeriecTBo, pH, BA3KOCTh U TJIOTHOCTb.

ITpumep IIC

71,0 r murauaa UPM Biopiva 100 pacteopsinu B 57,1 r Boas! ipu 20°C, nobasnsnm 13,3
r 25% NHsOH u nepememmnBanu B TedeHHe | 4 MexXaHMYECKON MeILIAJNKOW, MOCJIE 4Yero

memieHHo nobasisuin 16,6 T 30% H202 npu nepemernnBanuu. Temmepatypy MOBBILIAINA IO
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60°C na BomsiHOU Oane. Ilocnme 1 4 OKMCIEHHS BOASHYIO OaHIO OXJAKOAIH U TEM CaMbIM
peakuuto octaHaenuBaiu. [lomyuennsiit MmaTepuan ananusupoBaiu Ha COOH, cyxoe TBepnoe
BeleCcTBO, pH, BA3KOCTh U MJIOTHOCTD.

ITpumep IIF

71,0 r nurauna UPM Biopiva 100 pactBopsimu B 57,1 1 Boae! npu 20°C, nobasnsum 13,3
r 25% NH4OH u nepememmBanu B TeueHHe | 4 mexaHnmueckod memankoil. Jlobasmsmu 19,0 r
II2T" 200 u mepememuBanu B TedeHre 10 MUH, TOCJE Yero MEIJICHHO NMPU NepeMeIlInBaHUU
nobasysuiu 16,6 r 30% H202. Temnepatypy nosbimanu 10 60°C Ha BomsiHol Oane. ITocne 1 4
OKHCJICHHS] BOASIHYIO OaHIO OXJIAKIAJM U TEM CaMbIM PEAKLUIO OCTAaHABJIMBAIH. [1oydeHHBIH

matepuan ananusuposaiu Ha COOH, cyxoe TBepaoe BeriecTBo, pH, BI3KOCTh U MJIOTHOCTb.
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Tabmuua ITA

Tomne IIp. IIp. IIp. IIp. IIp. IIp. IIp. IIp. IIp. IIp. IIp. IIp. IIp. IIp. IIp. IIp. IIp. IIp. IIp.

PHMED A | 1B 1C D IIE IIF G ITH 11 j14] K L M IIN 0 [P 1Q IR 1S
Marepuassl,
Macca B rpaMMax:
JTuraus 710 | 710 71.0 71.0 710 | 710 | 710 | 710 | 710 | 710 | 710 | 710 | 710 | 71.0 | 710 | 710 | 935 | 1123 | 1495
Boma 1490 | 88.8 57.1 17.7 888 | 57.1 | 177 | 88.8 | 571 | 177 | 888 | 571 | 17.7 | 888 | 571 | 17.7 | 117 | 903 | 373
NH.OH 25
macc.% pactsop B | 13,3 | 13.3 13,3 13,4 133 | 133 | 134 | 133 | 133 | 134 | 133 | 133 | 134 | 133 | 133 | 134 | 175 21 28.3
BOJC)
0z (30 mace% | oo | 164 16,6 17,2 167 | 166 | 172 | 167 | 166 | 172 | 167 | 166 | 172 | 167 | 166 | 172 22 263 | 363
PacTBOP B BOIE)
12200 0.0 0.0 0.0 0.0 228 | 19.0 | 142 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TIBC 0 0 0 0 0 0 0 B 10 15 0 0 0 0 0 0 0 0 0
Mouesuna (25
macc.% pactsop B | 0 0 0 0 0 0 0 0 0 0 32 38 50 0 0 0 0 0 0
BOJC)
T muueport 0 0 0 0 0 0 0 0 0 0 0 0 0 160 | 210 | 300 0 0 0
Cop6ur 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 160 | 210 | 300
Cyxoe TBEPIOE
BEIECTRO B %, 182 | 27.1 30,5 40.1 26.5 33 403 | 282 | 344 | 463 | 251 | 302 | 402 | 253 | 293 | 403 | 253 | 305 | 388
200°C, 14
pIl 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95
Baskocts.  20°C. | 505 | 25000 | BPIEC BEIC 15000 | 25000 | 50000 | 15000 | 25000 | 50000 | 15000 | 25000 | 50000 | 15000 | 25000 | 50000 | 15000 | 25000 | 50000
oIl 100000 | 100000
BHeH.[HI/Iﬁ BHJ, %k skekok % % k% kg kkk kksk kokok kokok skskok kok sk kkk %k k *kkk dkkk kkk kokok koksk
COOH. MMOTB/T 1.1 0.9 0.9 0.8 0.8 1.9 - - R R - - R - - - - - -
HavansHas KOHII,
JIMTHUHA
Maccosas 032 | 044 0.55 0.80 044 | 055 | 080 | 044 | 055 | 080 | 044 | 055 | 080 | 044 | 055 | 080 | 044 | 055 | 080

(pakuus BOIH.p-
pa

[*] HEOmHOPOAHBIH I'yCTON pacTBOP YEPHOTo IBEeTa; [ **] uepHbIi pacTBOp; [ ***] roMOreHHbIN YepHBIil I'yCTONH PacTBOP
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ITpumep III

CwmemmuBanu 8,5 i ropsiaeit Bogst (50°C) u 1,9 1 NH4OH (24,7%), nocie yero MeIjieHHO
nobapnsmu 9,0 kr symramHa (UPM biopiva 100) B Teuenme 10 MUHYT IpHU CHUIIBHOM
nepemerBaHuy (660 06/muH, 44 ['m).

Temneparypa moBbIIanach u3-3a BBICOKUX CHJI ciBura. Yepes 30 MuHyT no0aBisim 4 1
ropsiueil BOABI M MaTepuas nepeMelmuBaiy eme 15 MUHYT mepen noOaBiIeHHEM OCTaBIIEHCS
nopuuu ropsiaeit Bomel (5 51). OOpasubl Opanu Ay aHAJIM30B HEPACTBOPEHHOIO JIMTHUHA C
MCIOJIb30BAHUEM LIKaJIbl XerMaHa u usmepenuit pH.

DTy NpeABapUTENbHYI0 CMECh 3aT€M MEPEHECIH B POTOPHO-CTATOPHOE YCTPOMCTBO U
PEaKIMOHHOE YCTPONCTBO, T/ie MPOBOAMIIM OKHCIeHHe ¢ ucnonb3oBanueM H202 (17,5 006.%).
Hcnonp3yemMoe B 3TOM Cllydae PEeakIOHHOE YCTPOHCTBO MMEET IO MEHbINEH Mepe HaCTHYHO
PEaKIHOHHYI0 TPYOKY M peakHOHHBIN cocy. Jlo3MpOBKa MpeBaPUTEIbHON CMECH COCTABIISLIA
150 n/a u H202 nmosupoBanmu npu 18 n/u. B maHHOM ciiydae uisi OCYINECTBJICHHS CTaauu
CMEIINBAHMsI/OKUCIIEHUST HUCIIONB30BAIM POTOPHO-CTaTOpHOE ycrporictBo Cavitron CD1000.
Potopro-cTaTopHOE ycTpoiicTBo pyHKkumonnposano npu 250 I'u (okpyskHast ckopocTh 55 m/c)
npu npoTuBonaBieHuu 2 Oap. Bpemsi mpeObiBaHMs B peakMOHHON TpyOke cocTaBisuio 3,2
MHUHYTBL, & B PEAKLIMOHHOM COCyJe - 2 Jaca.

Temnepatypa mnpenBapuTenbHOll cMecu cocTtaBisia 62°C, M cTagus OKHUCJIEHUS

noBbIana Temneparypy no 70°C.
Koneunsiii npoaykT aHanuszupoBainu Ha conepxkanue rpynn COOH, cyxoe tBepnoe

BeliecTBo, pH, Ba3kocTh 1 octaTounsblii H20z.

Tabmuma III:
Cyxoe TBepIo¢e BEIIECTBO, COOH, MMo.1B/T TBEPABIX
ITpumep y 200pC 1 % BLIECTS P pH | Bsa3kocTh
111 223 1,13 9,6 | cpeuss
ITpumep IV

484 n ropsueit Bombl (70°C) m 47,0 n NH4OH (24,7%) cmemmBanu, mociie 4ero
meniieHHo nobasisuin 224,0 kr uranHa (UPM biopiva 100) B TeueHue 15 MUHYT NpU CHIIBHOM
nepemeruBaany. OOpasusl Opayu sl aHaIM3a HEPACTBOPEHHOI'O JIMTHUHA C HUCTOJIb30BAHUEM
1IKaJibl XerMaHa u usmMmepenui pH.

3areM 3Ty TPEABAPUTENBHYI0 CMECh NEPEHOCHWJIM B CTAaTHYECKHH CMECUTENb M|
CMECHUTEJIb/TETUIOOOMEHHUK, TIIe MPOBOAWIM OKUCJIeHHe ¢ ucronb3oBanrneM HxO:2 (35 00.%).
Jo3upoBka mpensaputenbHo cMmecu coctapisiia 600 i1/a u H2O2 nosuposamm mpu 17,2 /4.
Bpewms npeObiBanus B cMecuTeNe/TenIo00MeHHIKe COCTaBISIO 20 MUHYT.

TemnepaTtypa cMecu NoBbIIIANACH BO BpeMs CTaAuK oKucaeHus 10 95°C.

Koneunsiii npoaykT aHanusupoBainu Ha conepxkanue rpynn COOH, cyxoe TBepnoe
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BeliecTBo, pH, Bsa3kocTh 1 ocrarounsbiit H20z.

Ha ocnoBe 3toro AOL msrorosunu cessyromee: 49,3 r AOL (19,0% cyxux Bewecrts),
0,8 r primid XL552 (100% cyxux BemecTB) u 2,4 r IT3I200 (100% cyxux BemecTB) CMEIIAIN C
0,8 r Boapl Cc BBIXOAOM 19% TBepABIX BEIECTB, U 3aT€M MCMONb3OBAIU sl HPOBEPKU
MEXaHUYEeCKUX CBOHCTB B HCIIBITAHUAX OPYCKOB.

HcnbiTanust OpyckoB

MexaHU4eCKyI0 TMPOYHOCTh CBSI3YIOIIMX MWCCIENOBAIM B HCHBITAHHM OpyckoB. Jlys
KaXJIOTO CBSI3YIOLIEr0 M3TOTABIMBAIN 16 OPyCKOB M3 CMECH CBSI3YIOINErO W IpaHyJl KaMEHHON
BaThl, OOPA30BAHHBIX MPH MPSAHIBHOM MPOU3BOACTBE KAMEHHOH BaTHI.

O0bpasen Takoro pacTBopa CBSI3YIOIIEro ¢ coaep:kaHueM cyxoro Bemectsa 15% (16,0 r)
xopoio nepemeriuBaiu ¢ rpadyaamu (80,0 r). 3aTeM MoONy4eHHYI CMECh HAJIMBAJM B YETHIPE
OTCEKa B TEPMOCTOHKOW CHJIMKOHOBOHW ¢(opMe Il monydeHuss HeOompmmx OpyckoB (4%5
OTCEKOB Ha (popMy; pasmep BEpXHEH HacCTH OTCEKa: UIMHA = 5,6 CM, MHpHUHA = 2,5 cM; pasMep
HIDKHEW 4YacTH OoTceka: JyuHa = 5,3 cM, mupuHa = 2,2 cM, Bbeicota otceka = 1,1 cm). Cmecn,
NOMEIICHHbIE B OTCEKH, JAajieeé IUIOTHO TMPIDKUMAIN IUIOCKIM METAJTIMYECKUM OpyCcKoM
NOIXOMALIETO pa3Mepa IJisi CO3JaHHMs POBHBIX NOBEpxXHOCTel OpyckoB. Takum obpazom w3
KQXIO0Tro CBsi3yromero noiay4danu 16 Opyckos. IlomyueHHble OpyCKH 3aTeM OTBEPXKAATIH TPHU
200°C. Bpems otBepsxkaeHus coctasisio 1 4. Ilocne oxnaxkaeHus: O KOMHATHON TeMIIEPaTypbl
OpycKH OCTOpPOXKHO H3BJIEKaJU W3 KOHTeHHepoB. IlATh OpyckOB monBepranu CTapeHUIO Ha
BoasiHOM Oane ripu 80°C B Teuenue 3 4.

ITocne cymku B TeueHue 1-2 qHEH MOABEPTHYThbIE CTAPEHHIO OPYCKH, a TaKXKe ISTh HE
NOABEPTHYTBIX CTAPEHUI0 OpYyCKOB IMepeNaMblBAIM B MCIBITAHUM HA 3-TOYEYHBIH H3TUO
(ckopocte mpu ucnbiTanuu: 10,0 MM/MuH, ypoBeHb paspbiBa: 50%, HOMuHanbHas cuna: 30
H/mm?, onopHoe pacctosHue: 40 MM, MakCHMAabHbIA mporu6 20 MM, HOMHHAJIBHBIA MOJY b
ynpyroctu 10000 H/mm?) Ha mpuGope Bent Tram manst mccliefoBaHHsS HX MeXaHHYECKOIl
NPOYHOCTH. bpycku momernanu B mpuOOp «BEpXHEH MOBEPXHOCTHIO» BBEPX (T.€. MOBEPXHOCTHIO

C IJTUHOM = 5,6 CM, IUPHUHOH = 2,5 cM).

xapakrepuctuka AOL Tector GpyckoB
T COOH [pounocts

BEpABIC HauanpHag

(MMOJIB/T TOCTIC
Hazpanwue oOpa3ia | BemiecTsa, Bszkocth | mpovHOCTH

200C. 4. % TBEPABIX (H) CTapeHUs
o BCIICCTB) (xH)
Ip IV 17,7 1,69 HU3Kas 0,28 0,11

Crnenyromue mnpuMepbl MNpeAHA3HAYEHbI [  JOMOJHHUTENBHOH  MJUTFOCTPALIUH
nu3o00peTeHust 0e3 OrpaHNueHus ero oobema.
ITpumepsnt

B cnenyromux mnpumepax MONy4add HECKOJbKO CBA3YIOLMX, MOAMANAOLUX O[]
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OTIpeieNIEHNe HACTOSIIIEro N300PETeHNs], U MPOBOIMIM CPABHEHHE CO CBS3YIOLIMMH H3BECTHOTO
YPOBHS TEXHUKH.

Crnenyrouue CBONCTBA ONpEAENsUIM Ul CBSA3YIOLIUMX B COOTBETCTBUU C HACTOSALIUM
U300peTeHNeM M CBS3YIOIIUX B COOTBETCTBUHM C NPEAIIECTBYIOIIMM YPOBHEM TEXHHKH,
COOTBETCTBEHHO:

OnpeneneHue conxep>kaHUsl BBILIENAYMBAEMBbIX BOAOH XJIOPUIOB B M3AEIMAX U3
MHUHEPAJIBbHOI'O BOJIOKHA

Conep:xaHue BbILEIaYNBAEMbIX BOJOW XJOPUAOB B U3/IE€JIUH U3 MUHEPAJIbHOTO BOJOKHA
usmepsian B cootBeTcTBru ¢ EN 13468:2001. Cranmapt onpeznenser 000pyA0BaHHE U METOAUKH
IUI OTIpefieNIeHUs] CIEeOBbIX KOJWYECTB BOAOPACTBOPHUMOIO XJOPHAA B BOJHOM 3KCTPAKTE
npoaykra. Ha Hero penaercs ccbuika. CopepikaHue BbIIIENauMBA€MbIX BOAOW XJIOPUAOB
YKa3bIBAETCs] B MI" XJIOPUOB Ha KI' U3JENNS U3 MUHEPAJIbHOIO BOJIOKHA.

Onpenenenne norepu npu npokamuBanuu (LOI) uznenuii U3 MUHEPAIBHOTO BOJIOKHA

KonmuectBo opranndeckoro Matepuana (oTepy Mpy MPOKATMBAHUH) ONPEAEISeTCs KakK
NoTepsi Macchl 00pasLa, MOJYYEHHOrO PU CrOPaHUU OPraHMYECKOro MaTepHaja. JTO AeNaeTCs
B cooTBercTBUU cO craHmaptom EN 13820. Conepkanue cBsizyromero npunumaercst 3a LOL
Caszyroliee BKIFOYAET MACJIO U JPYTHE CBS3YIOLINe J0OaBKHU, €CJIH OHU MPUCYTCTBYIOT.

Omnpenenenne Cyxux TBEPAbIX BEIIECTB CBA3YIOLIETO

Copep:xaHue CBS3YIOIIErO IOCJE OTBEP)KIEHUS HAa3bIBAETCs «TBEPIABIMH BeELECTBAMU
CBSI3YIOLIETOY.

OOGpa3ubl KaMeHHOH BaThl B ()OPME ITUCKOB (IHaMeTp: 5 CM, BbICOTa | CM) BbIpE3asu U3
KaMEHHOH BaThl M mozasepranu tepmoodpaborke npu 580°C B TeueHne no Menblield mepe 30
MUHYT JJIsl YOAJeHUsI BCeX opraHndeckux BeulecTB. ConepkaHuEe TBEPIBbIX BEINECTB B CMECH
CBSI3YIOLIETO U3MEPSUIH, pacrpeneisis oOpasel] CMECH CBA3YIOUIETro (0KOJI0 2 T) MO MPOLIEAIEMY
TepMOOOPabOTKY NUCKYy M3 KaMEHHOW BaThl B KOHTEHHepe W3 OJIOBSHHOH ¢(osbru. Maccy
KOHTeITHepa U3 OJIOBSTHHOHN (DOJIbIH, CONEPIKAIIEro AUCK U3 MUHEPAJIBbHOM BAThI, ONMPENEIsLTH 10
U cpa3y mocye A00aBIEHHsI CMECH CBS3YIOIEro. BTN HM3rOTOBJIEHBI 1BA TAaKUX AMCKA W3
KaMEHHOH BaThl, HATIOJHEHHBIX CMECBIO CBS3YIOLIETO, B KOHTEHHEpaxX W3 OJOBSHHOW (POibry,
koTopbie 3aTeM Harpesasiu npu 200°C B Teuenue 1 daca. [locne oxnakneHust U BbIIEP>KUBAHUS
Ipyu KOMHATHOH Temmeparype B TedueHHe 10 MHHYT 0Opasumbl B3BEIIMBAJIA M ONPENessUIN
CoJiep>KaHue TBEPBIX BEIECTB CBA3YIOLIErO Kak CpefHee U3 IBYX pPe3yJIbTaToB.

Ecnun He yka3aHO HMHOe, ClEYIOIINE PeareHThl HCIONb30BalIl B TOM BUJE, B KAKOM OHHU
ObUIN TOJTyYEHBI:

Jlurana UPM BioPiva 100: kpadr-nmuraus, npenocrasisiembiii UPM kak BioPival00™

B BUAC CYXOT'O IMOPOLIKA.
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II3I" 200: mpenocrtaBisemblit Sigma-Aldrich, ansa ynpomeHust cuuraics 0€3BOIHBIM U
HCIOJIb30BAJICS] KAK TAKOBOM.

Primid XL552: runpokcuankuiaMuaHbIN CIIUBAIOIIMNA areHT, NpenocTaBieHHbli EMS-
CHEMIE AG.

ITonyuenne cMoJIbl, copepskalell okucaeHHbIH ammuakoM JUrHUH (AOL)

B peaxrop oobpemom 6000 i 3arpysxanu 3267 Kr Bozbl, a 3aTeM 287 KT aMMHUAYHOH BOABI
(24,7%). 3atem mennenno nobasysin 1531 kr muranaa UPM BioPiva 100 B Teuenne nepuona
BpemeHn oT 30 no 45 muHyT. Cmech HarpeBamu 10 40°C u BbLaepXKHBaJIM NpPU STOH
TeMriepatype B TeueHue 1 uaca. YUepez 1 uvac mpoBepsuid Ha HEPACTBOPUMBINH JUTHUH. DTO
MOJKHO CHeNaTh, NMPOBEPHB PACTBOP HA CTEKJITHHOW IUIACTHHE WM Ha npubope Xermasa.
HepacTBopuMmblli TUTHUH BUACH B BUAE€ MEJKHUX YaCTHI] B KOPHYHEBOM cBsizyromeM. Ha cragnu
pPacTBOpPEHUsI paCTBOP JIMTHIHA U3MEHHT LIBET C KOPUYHEBOTO Ha OJIECTSAIIMNN YEePHBIIL.

[Tocne mONHOrO pPacTBOPEHHs] JUTHUHA A00aBJAM | JUTP MEHOracsImero areHra
(Skumdamper 11-10 or NCA-Verodan). Temnepatypy napTuu noaaepkupanu Ha yposse 40°C.

3atem HaumHamu nobdasnenue 307,5 kr 35% mnepokcuna Bomopona. Ilepokcun Bogopona
n03upoBaH co ckopocThio 200-300 n/gac. [TepByro MONOBUHY MEPOKCHAA BOIOPOAA AOOABIISITH
co ckopocThio 200 Ji/4, MOCie 4ero CKOPOCTh AO3UPOBaHUS yBeaudnBanu 10 300 /4.

Bo Bpemss nobaBieHusi NepoKCHAa BOAOPONA TEMIIEPATypy B PEAKIMOHHON CMecH
KOHTPOJIMPOBAJIH ITyTEM HarpeBaHUs MJIH OXJKACHUs TAKUM 00pa3oM, 4TOObI ObLIa JOCTUTHY T
KOHeuHas TemnepaTypa peakuuu 65°C.

ITocne 15 mun peakuuu npu 65°C peakMOHHYIO CMECh OXJIAXKAAJIH 10 TEMIIEpaTyphbl
Hiwke 50°C. Takum obOpa3zom monydainu cmony, umerouryro 3HaueHue COOH 1,2 mmons/r
TBEPJIbIX BEILECTB.

OKoOHYATEeNTPHOE  W3TOTOBJIEHHME  CBS3YIOMIEr0  (HEOTBEP)KAEHHAs  KOMITO3ULIHSI
CBSI3YIOINErO, TMPUTONHAs [JIsl M3TOTOBJICHUS] WM3JEIHs W3 MHHEPAJIbHOTO BOJIOKHA TI0
N300pETEHHIO)

U3 BeimeynomsiHyToi cmonbl AOL monywanu cBsizyromee mytem nodasienus 270 kr
nonmsTiieHrukodst 200 (IT3I 200) u 433 xr 31%-Horo pactBopa Primid XL-552 B Boze.

AHau3 KOHEUHOTO CBSI3YIOIIEro MoKa3all CleAyoIHe Pe3yIbTaThl:

Conepsxanne TBepabix BemecTs: 18,9%

pH: 9,7

Bszkocts: 25,5 Mlla-c

ITnotHOCTB: 1,066 KI/N

IIpumep cesyromero, stajoHHoe cesisyomee Al, A2 u AS (peHondpopmanbaeruaHas

cMoJia, MoAU(UIIIPOBaHHAsT MOYEBHUHOU U tekcTpo3oit, PUF-pe3oi)
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OT0  cBs3ymOIlee  MOpeACTaBisieT  coboit  (eHonpOopMaTbIeTHAHYI0  CMOJY,
mMonudumposanHyto kapbamunom, PUF-peson.

denonpopManbAETUAHYI0 CMOJy TNOJy4adu IyTeM peakiun 37%-HOro BOAHOTO
pactBopa Qopmansreruga (606 xr) u ¢enona (189 xr) B mpucyrctsun 46%-HOro BOJHOTO
pactBopa ruapokcuna kamus (25,5 kr) npu Temneparype peakuuun 84°C ¢ mpealiecTByroInei
CKOpocThIO Harpesa npumepHo 1°C B munyTy. Peaxiuro nmpogomkanu npu 84°C 10 1oCTHKEHUS
KHMCJIOTOYCTOMYMBOCTH CMOJIbI, paBHOW 4, W mpeBpaineHust Oonbiiedi yactu (enona. 3atem
no0aBisi MOUeBUHY (241 Kr) M CMECh OXJIAKAAIH.

KucnoroycroitunBocts (AT) BbIpa’kaeT KOJIUYECTBO pPa3, Ha KOTOPOE JAHHBIH 00beM
CBSBYIOIIETO MOXKET ObIThb pa30aBlieH KHUCJIOTOW Oe3 TMOMYTHEHHsI CMecCH (CBsI3yroliee
ocaxxnaercs)). CepHyI0 KHUCIOTY HCIOJb30BAIU UJIsl ONPEACNICHHs KPUTEPHsl OCTAHOBKU TPHU
NPOM3BOJCTBE CBSI3YIOIIEr0, M KHCIOTOYCTOHYMBOCTb HHXKE 4 YKa3bIBAeT Ha 3aBEpIICHUE
PEaKINH CBSI3YIOIIETO.

Jns u3mepennss AT TOTOBUIIM TUTPYIOIIMH PacTBOp MyTeM pasz0aBieHust 2,5 MJI KOHILI.
cepHOM KUCIOTHI (> 99%) 1 1 moHOOOMEHHOH BOXBL 3aTeM 5 MIJI HCCIEeNyEeMOro CBSI3YIOINEro
TUTPOBAJIM TPH KOMHATHOH TeMIIEpaType 3TUM TUTPYIOIIUM pPACTBOPOM, MOANEPKHUBAs MPU
5TOM CBSI3YIOLIEe B ABI)KEHHH IIyTEM BCTPSXMBAHUS €r0 BPYYHYIO; TPH JKEJTAHUHU MOXKHO
UCIIONIb30BaTh MArHUTHYI) MEINAJKy M MAarHUTHYIO Majo4Ky. THUTpOBaHWE MPOAOIDKAIU IO
NOSIBJIEHNSI B CBSI3YIOIIEM JIETKOTO ITOMYTHEHHUS, KOTOPO€ He HCYe3aJ0 NPHU BCTPSXHBAHUU
CBSI3YIOILETO.

KucnoroycroitunBocts (AT) paccuuThiBaiu IyTeM JA€JIE€HUS KOJUYECTBA KHCJIOTHI,
UCTIONIb3Yy€MOI AJIsl TUTPOBaHUs (MJ1), HA 00beM TPOOBI (M1):

AT = (ucnonbzyembiii 00beM TuTpanta (Mi)) / (00beM mpodbl (Mi1))

Hcnonp3ysi MOMyYeHHYIO MOIU(PUIIMPOBAHHYIO MOUEBUHON (eHondopManbaeruaHyro
CMOJIy, CBsBYIOLIEe MOJy4aiu myteM nodaieHus 25%-HOTO BOXHOTO pacTBopa ammuaka (90
mu1) 1 cysibgara ammonusi (13,2 1) ¢ mocnenyrommeit oo (1,30 kr).

K Bbimeyxkaszannoit cmecu nodasmsun 18% nexcrpossr (127,5 r) B mepecueTe Ha Cyxoe
BEIECTBO BBIIICYTIOMSHYTOTO CBSI3YIOIIErO0 W AEKCTPO3bl. 3aTeM H3MEpsUIn COAEepIKaHUe
TBEPIBbIX BELIECTB CBS3YIOIIEro, KaK OMNHCAHO BBINIE, U CMeCh pPa30aBsLIN HEOOXOAMMBIM
KOJIMuecTBOM Bonbl M cmiaHa (15% pactBop TBepabIx BemecTB cBsiyromero, 0,5% cuman
TBEPJIbIX BEIECTB CBA3YIOLIET0) ISl U3TOTOBJICHUS H30JSIIMOHHOTO M3IENHS.

B 3aBucuMocTH OT THHa HCMONB3yeMOH pa30aBAIOLIE BOABI MOJIYyYaId 3TAJIOHHOE
cesyromee Al (moxnesast Boga), A2 (TexHoormdeckas Boga), AS (ocMoTuueckasi Boza).

IIpumep cesasyromero A3 u A4:

H3rorasnuBany, kak omucaHo B npumepe Al, Ho 0e3 noGasneHus aekcTposbl. Jls
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npuMepa CBs3yroLero A3 HCHOb30BaIM TEXHOJOTHYECKYIO BOXLy, a A A4 OCMOTHYECKYIO
BOTY.

IIpumep cBsA3yrOLIErO, 3TAJIOHHOE CBs3yoliee B

Cwmecp 75,1%-Horo BogH. rimoko3Horo cupomna (19,98 kr; Takum obpaszom, paxkTudecku
15,0 kr rmokosHoro cupomna), 50%-Hoi BoaH. runodochopuctoit kuciaorel (0,60 Kr; Takum
obpasoMm, ¢akruuecku 0,30 kr, 4,55 monb runodochoprcTol KHCIOTH) U CyJb(paMUHOBOH
kucaotel (0,45 kr, 4,63 monb) B Boze (30,0 Kr) nepeMernnBaiy Mpyu KOMHATHON TeMIIEpaType 10
MOJIyYEHUS TIPO3PAYHOro PacTBOpa. 3aTeM Mo KaruisiM nodasisiin 28%-Hbiii BoaH. ammuak (0,80
KT, TakuM oOpaszoMm, dakrmuecku 0,22 kr, 13,15 monp ammuaka) no pH=7,9. 3atem usmepsiu
CollepKaHue TBEPABIX BemecTB cps3yromero (21,2%). Jlns uccrenoBaHus MeEXaHHYECKOU
npouHocTH (15%-HbIi pacTBOp TBEPABIX BEIIECTB cBs3ytomero, 0,5% cuinaH TBepAbIX BEINECTB
BSDKYIIET0) CMech CBszyromero pasbasmsuin Bonoit (0,403 xr/kr cmecu cesiyromero) u 10%
BonH. cujmaoM (0,011 kr/kr cmecu cBs3yroomero, Momentive VS-142). T'oroBast cmech
ceszytouero umena pH = 7,9 u ucnosnp3osanach st U3TOTOBJIEHUS U30JIALUOHHOTO U3EHs.

IIpumeps! cBsizyrowmero 1 — 6

B peaktop odvemom 6000 i1 3arpyskaiau 3267 Kr BoAbl, a 3aTeM 287 KI aMMHAYHOW BOIBI
(24,7%). 3arem mennenHo nodasnsam 1531 kr muranHa UPM BioPiva 100 B Teuenne nepuozna
BpemeHun oT 30 mo 45 munyT. Cmech Harpesanu a0 40°C u BbIIEpKMBaIU IPU 3TOU
TeMreparype B TedeHue | gaca. Uepes 1 uyac mposepssii Ha HEPAaCTBOPUMBII JIMTHUH. OJTO
MOXKHO CZeNaTh, NMPOBEPUB PACTBOP HAa CTEKISHHOH IUIAaCTMHE WM Ha mpuOope Xermasa.
HepacTBopuMmblii TUrHUH BUEH B BUJI€ MEJIKUX YacTHLl B KOPUYHEBOM cBssyromeM. Ha cranun
PacTBOPEHHsI PACTBOP JIMTHUHA U3MEHUT LIBET C KOPUYHEBOTO Ha ONECTAINN YepHBIIL.

[Tocne mMONHOrO pPAacTBOPEHHs] JUTHUHA A00aBJsaM | JHUTP MEHOracsmero areHra
(Skumdamper 11-10 or NCA-Verodan). Temnepatypy napTun noaaepxkupaau Ha yposae 40°C.

3atem HaumHamu nobasnenue 307,5 kr 35% nepokcuna Bomopona. Ilepokcun Bogopona
no3upoBau co ckopoctbio 200-300 j1/gac. [TepByro MOJOBUHY MEPOKCHAA BOIOPONA TOOABIISIIH
co ckopocThio 200 /4, mocie 4ero CKOpOCTh JO3UPOBAHUS yBenuIrBaiu 10 300 n/4.

Bo Bpemss nobaBieHHsT MEpPOKCHIA BOAOPONA TEMIIEPATypy B PEAKIHOHHOH CMecH
KOHTPOJIMPOBAJIH ITyTEM HAarpeBaHUs MM OXJIAKACHHS TAKUM 00pa3oM, 4ToObI ObLIa JOCTHTHY T
KOHeuHas TemnepaTypa peakuuu 65°C.

ITocne 15 munH peakuuu npu 65°C peaKkLMOHHYIO CMeCh OXJaXXKAalu A0 TeMIepaTyphbl
Hiwke 50°C. Takum obpaszom momydanu cmony, umerouryro 3HaueHne COOH 1,2 mmons/r
TBEPJIbIX BEIECTB.

Hcnone3yembrii AOL monydanu, kak onmucaHo B maparpade BbIlle, ¢ HCIIOJIb30BAaHHEM

CBIPHEBBIX MAaTEPHAJIOB B KOJWYeCTBE, ykazaHHOM B Tabmuue 1. Cmony AOL cmemmuBanu co
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CBSI3YIOIUMH C UCIIOJIb30BAHUEM CHIPBEBBIX MAaTEPHAJIOB, YKa3aHHOTO B Tabymie 1.

Wsnenus n3 kKaMeHHOH BaThl C S3TAJIOHHBIMH ces3yromumu Al-AS, B (3TanmoHHbIE
U3eNusl) U CBsByromuMu 1-6 (n3genus mo n300peTeHN0) U3roTaBINBAIN Ha OOBIMHOM 3aBOJE
10 IPOU3BOJICTBY KAMEHHOM BaThI C HCIIOJIBb30BAHUEM YKa3aHHOTO B Tabiuie | Tuma BOAbI.

ITony4yenHble u3nenusi U3 KaMEHHOW BaThbl MCIBITHIBAJIN HAa CyXO€ TBEPAOE BELIECTBO
CBA3YIOLIETO, IMOTEPK IPU MNPOKAJIUBAHUM M COAEP)KAHUE XJIOPUAOB B COOTBETCTBUU CO
cniocobamy, ONMCAHHBIMU BbIIIE, a Takxke 3HadeHune pH. Pe3ynbTaTel Takke NMpeACTaBIICHbI B

Tabmuue 1.
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Tabnuna 1
Marepuai Oran Al | Oran A2 | Dran A3 | Sran A4 | Oran AS Jran B 1 2 3 4 5 6
Mosyuenne AOL:
gﬁ,ﬁf biopiva 100 (xr). - - - - - - 284 284 284 284 284 284
H,0,, 35% (xr) - - - - - - 57 57 57 57 57 57
NH4OH, 24,7% (xr) - - - - - - 162 53 53 53 53 53
BOZA (xr) - - - - - - 497 605 605 605 605 605
(BOIOTIPOB.BOJA)
Bcero AOL - - - - - - 1000 1000 1000 1000 1000 1000
HsrorosJienne
CBSI3VIOIIET0;
AOL (xr), 18.6% - - - - - - 883 883 883 883 883 883
I19I" (xr) 100% - - - - - - 44 44 22 11 22 22
Primid XL-552 (kr),
100% - - - - - - 22 22 22 22 22 22
Boma ama1 momyuenmsa | ok TexH. TexH. Ocm. Ocm. Joxa. Jooxm. Jooxm. Joxa. Joxa. TexH. TexH.
KAMCHHOMU BaTHI BOOA® BOJA BOJA BOJA BOIa°° BOJA BOJA BOJA BOJA BOJIA Boma* Boga**
Pe3yabrarni:
Cyxoe TBEPAOC
BCIICCTBO CBA3YIOIICTO, 425 42,5 42,5 425 425 20,0 19,0 19,0 19,0 19,0 19,0 19,0
200C, 1u
TTotepsa npu
MPOKATHBAHUH, U3CTUC 2.7 3.8 34 3.5 3.2 3.8 3.1 3.2 3,1 3,3 40 40
U3 KAMCHHOM BAThI
CI, mr/xr (EN 13468) 19 423 30,0 5.2 6.8 16 9.1 5,7 4,7 5.3 8,7 1,5
pH 9.7 9,5 9.8 9,9 9,6 6.8 8,6 8,7 8.9 9 8.5 8,5

>

>

>

>

bl

° comeprkaHMUE XJIOPUIOB B 3TOU JOKAEBOM BOAE COCTABIISIET 43 MI/JT

°° comeprkaHue XJIOPHUIOB B OCMOTHYECKON BOKe <3 MI/J
* TEXHOJIOrMYEeCKasi BOJA C TIOBBIIIEHHBIM coeprkaHueM xiaopunos (108 mr/n)

** TeXHOJIOTHUECKAsl BOJIA C IOHMKEHHBIM COZIepKaHueM XJ1opuaoB (50 mr/i)
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DOOPMYVYIJIA U30BPETEHU A

1. M3nenvie n3 MUHEPAJIBHOTO BOJIOKHA, COMEpIKAIee MUHEPAJIbHbIE BOJIOKHA, CBSI3aHHbIE
OTBEP)KACHHON KOMITO3UIMENH CBA3YIOLIEr0, IPU 3TOM HEOTBEP)KACHHAs KOMIIO3MLIUS
CBSI3YIOILErO COMAEPXKUT OAWH WM 0OJiee OKUCIEHHBIX JIMTHUHOB, NMPU 3TOM U3JENUe U3
MHUHEPaJIbHOTO BOJIOKHA UMEET COIEPIKaHKe BbILIENaYUBAEMbIX BOAOH XJI0pUI0B MeHee 10 mr/kr
B coorBercTBUU ¢ EN 13468:2001.

2. Wzpenue W3 MUHEPAJbHOrO BOJOKHa NO 1. 1, KOTOpOoe HMeeT COIep KaHue
BBILIEJIAYMBAEMBIX BOJON XJIOPUIOB MeHee 6 Mr/Kr B cooTBeTcTBUU ¢ EN 13468:2001.

3. Usnenue W3 MHUHEPAJBHOrO BOJIOKHA TO M. | MM 2, KOTOpOe MpenacTaBisieT coOoi
TEIUIO- W/WIJIH 3By KOM3OJSILIMOHHBIN MPOAYKT.

4. V3nenue U3 MUHEPAJIBHOTO BOJIOKHA MO JIOOOMY M3 NPENLIECTBYIOIIUX IYHKTOB,
NpUYeM YKa3aHHOE H3JeNIe U3 MHHEPAJbHOrO BOJIOKHA MPEACTaBIsieT COOOH Teruio- w/wim
3BYKOHU3OJISILIUIO TS TPYOBI, pe3epByapa sl XpaHEHHs, KOTJIa, COCY/1a WIIH KOJIOHHBI, 1/

npUYeM YyKa3aHHOE H3eNne M3 MUHEPAJIbHOrO BOJIOKHA TIPEACTaBICHO B (opme
NpeaBaPUTEIILHO CHOPMHUPOBAHHOTO OTPe3Ka TPYObl, MPOIIUBHOTO MAaTa MJIU TUTHTBI, W/ WJIH

NpUYeM yKa3aHHOE M3JIeNINe U3 MUHEPAIbHOTO BOJOKHA UMEET TOJIIUHY B TUANIa30HE OT
20 mM g0 500 mmMm, npeanourutenpHO oT 30 MM 10 300 MM, Takyro kak ot 50 mm 10 150 mm.

5. U3penne w3 MUHEPAJIBHOTO BOJIOKHA IO JIOOOMY U3 NPENIIECTBYIOIIUX MYHKTOB, B
KOTOPOM MHHEpaJbHbIE BOJOKHA TNPEACTaBISIIOT coboit  rumpodobOHO oOpaboraHHbIe
MHUHEpaJbHbIE BOJIOKHA, IPEANOYTUTENBHO TUAPOPOOHO 00pabOTaHHYKO KaMEHHYI Barty,
npudyeM runpodoOHas o00paboTka NPEANOYTUTENBHO OCYLIeCTBICHa myTeM o0paboTKu
MHHEpAJIbHBIX BOJOKOH IO MEHbIIEH Mepe OJHMM TuapopOOHBIM areHTOM, BBIOPAHHBIM U3
MHHEPAJIbHBIX MACeJl, CHJIOKCAHOB MJIH CHJIMKOHOBBIX CMOJI.

6. M3penre u3 MHHEPATBHOTO BOJIOKHA IO JIFOOOMY M3 MPEAIIECTBYIOIIHMX MYHKTOB, B
KOTOPOM  HEOTBEP)KACHHAST KOMIIO3HMLMS  CBSBYIOLIEr0 MpPEACTaBisieT COOOH  BOAHYIO
KOMITO3ULIMEO CBSI3YIOIIETO, MPU 3TOM MPENNOYTHTEIBHO IO MEHbIIEH Mepe YacTh BOABI HJIH BCS
BOJIa, COAEPIKAIIAsICSI B BOAHON KOMITO3UIIMH CBSI3YIOIIEro, MPEACTABIsIeT COO0H HEOUHIIIEHHYFO
BONy, NIPU 3TOM HEOYHINEHHAs BOJAA MPEATIOYTHUTENbHO BbIOpaHA M3 BOAOMPOBOAHOW BOJIBI,
TOK/I€BOI BOABI, TEXHOJOTHYECKOHN BOJIBI MJIM X KOMOWHALIHH.

7. W3penue M3 MHHEPAIBHOTO BOJIOKHA IO JIFOOOMY M3 MPEAIIECTBYIOIIHMX IMYHKTOB, B
KOTOPOM HEOTBEP>KIEHHAs KOMITO3UIUS CBSI3YIOLIETO CONEPIKUT:

- KOMIoHeHT (1) B (hopMe OTHOTO MiTH OoJIee OKUCIEHHBIX JIUTHHHOB,

- koMroHeHT (i1) B ¢opMe OFHOTO Uik GoJIee CIIUBAIOLINX areHTOB,;

- HeOoOsI3aTeIbHO KOMIIOHEHT (ii1) B hopMe omHOro mitn 6oJee miacTuduKaTopoB.

8. M3nenue u3 MHUHEPAJIBHOTO BOJIOKHA IO JIOOOMY U3 NMPENLIECTBYIOIIUX MYHKTOB, B
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KOTOPOM OZiMH WM 00Jiee OKHCIEHHBIX JIMTHUHOB MPEACTABISIOT COOON MPOAYKTHI OKUCIEHHS
JIMTHUHA, BBIOPAHHOTO W3 TPYMIbI, COCTOSIIEH M3 KpadT-JUrHHMHOB, HATPOHHBIX JIMTHUHOB,
JIMTHOCY I()OHATHBIX JIMTHUHOB, OPTraHOCOJIbBEHTHBIX JIMTHUHOB, JIMTHUHOB, OOpa30BaHHBIX B
nporeccax OMOJIOrHUeCKO epepadoTKH JIMTHOLEIUTIOIO3HOTO ChIPbs, WIH JTF0O0H UX CMECH.

9. Uznenue M3 MUHEPAIbHOTO BOJIOKHA IO JIIOOOMY W3 MPEIIIECTBYIOLINX IMyHKTOB, B
KOTOPOM OAMH MM Ooliee OKHCJIEHHBIX JIMTHUHOB HaxomsaTcs B (opme omHoro mimm Oosee
OKHCJIEHHBIX aMMHaKoM JUTHUHOB (AOL).

10. M3penue U3 MHHEPATHHOIO BOJIOKHA IO JIFOOOMY M3 MPEAIIECTBYIOLIMX MyHKTOB, B
KOTOPOM OJHMH WM OOJiee OKHUCJIEHHBIX JUTHUHOB HUMEIOT COJAEp)KaHue Trpymnn KapOOHOBOH
kuciotel oT 0,05 mo 10 mmouns/r, Takoe kak ot 0,1 1o 5 Mmonw/r, Takoe kak ot 0,20 mo 1,5
MMOJIB/T, Takoe kKak oT 0,40 no 1,2 mmounb/T, Takoe kak ot 0,45 mo 1,0 MMoJIB/T, B pacueTe Ha
CYXYI0 MacCy OHOTO WJIH 0oJiee OKHUCIEHHBIX JTUTHIHOB.

11. M3penue 13 MUHEPAJIBHOTO BOJIOKHA MO JIEOOOMY 13 . 7-10, B KOTOPOM KOMITOHEHT
(11) mpencrasieH B popme OAHOTO WiH OoJiee CITUBAIOIINX aAreHTOB, BEIOPAHHBIX U3

a) OeTa-rHIPOKCHANKUIAMHUIHBIX CLIMBAOIIUX AareHTOB W/HJIM  OKCa30JHHOBBIX
CIIMBAIOLINX Ar€HTOB, H/UJIN

b) MHOTO(YHKLIHOHAIBHBIX OPraHMYECKHX aMUHOB, TAKUX KaK aJIKAHOJIAMHH, JTHAMHHOB,
TaKUX KaK FreKCaMEeTHJIIUAMUH, TPUAMUHOB, H/UJIH

C) 3MOKCUIUPOBAHHOTO Macja Ha OCHOBE TPHUINIMLEPHUIA SKUPHOHM KHCIOTHI UM OIHOTO
i Oonee r’HOKUX OJIMIOMEPOB WM MOJIMMEPOB, TAKMX KaK aKpUJIOBBIN MOJuMep ¢ HU3KOH Ty,
TAKUX KaK BUHWJIOBBIA monuMep ¢ HU3KOH Ty, Takux kak mommddup ¢ Huskoi Tg, KOTOpBIE
COZIepIKAaT PEaKIMOHHOCIOCOOHbIE (DYHKIHOHAJIbHbIE TPYIIbI, TaKHe Kak KapOOJUMMUIHBIE
IPYIIbI, TaKhe KaK aHTHIPUAHbIE TPYIIIbI, TaKHe KaK OKCA30JIMHOBBIE TPYIIINbI, TaKHe Kak
AMUHOTPYIIIBI, TAKHE KaK 3TMOKCUTPYIIIIBI, U/ UITH

d) MonekyJibl, UMerotel 3 uiu 0oJiee SMOKCUTPYII, W/ HITH

€) ogHOro wim 0OoJjiee CIIMBAIOIIUX areHTOB, BBIOPAHHBIX W3 TPYIIIbL, COCTOSINEH U3
MOJIMA3TUIEHUMUHA, TIOJIMBUHUIAMUHA, SKUPHBIX AMHHOB; W/UITH

f) onHoro MM GoNee CIIMBAKOIIMX Ar€HTOB B (hopMe JKUPHBIX aMUIOB; W/ UJIH

g) omHOoro wim OoJjiee CIIMBAOLINX AreHTOB, BBIOPAHHBIX W3 T'PYMIBI, COCTOSIICH H3
IMMETOKCHITAHAJIS, TIMKOJIEBOTO JIbJIETUAA, TIIMOKCAJIEBON KUCIOTHI, W/HIN

h) ogHOrO MM GoJiee CIIMBAIOIMX Ar€HTOB, BBIOPAHHBIX U3 MOIUI(PHUPIIOTHOIIOB, TAKUX
KaK MOJIMKAIPOJIAKTOH; H/HIIH

1) omHoro mnm OoJiee CIIMBAIOIIUX Ar€HTOB, BBIOPAHHBIX W3 TPYIIIBI, COCTOSINEH W3
Kpaxmaja, MOAH(pUIIPOBAHHOTO Kpaxmaja, kapookcumerminieuioao3sl (CMC); w/unu

j) omHoro unu Ooyee  CIIMBAIOIIMX areHToB B  ¢opMe  anudaTudecKux
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MHOTO(YHKIIMOHAIBHBIX KapOOIUUMHUIOB; W/ UITH

k) omHoro mnu Oosee CIIMBAIOIIUX AreHTOB, BHIOPAHHBIX U3 CLIMBAIOLINX areHTOB Ha
OCHOBE MeJlaMHUHa, TaKUX KaK CIIMBAIOLINE areHThl Ha OCHOBE
rekcakuc(merunmerokcu)menamuaa (HMMM),

NpUYeM OAMH WM OoJjiee CIIMBAIOLIMX areHTOB IMPEATOYTHTENbHO BbIOpaHbl M3 Oera-
I'MAPOKCHUAKWIAMHIHBIX CITUBAIOLINX Ar€HTOB H/MJIM OKCA30JMHOBBIX CIIMBAIOLINX Ar€HTOB.

12. U3nenue u3 MUHEPAJLHOTO BOJIOKHA IO JIFOOOMY U3 . 7-11, B KOTOPOM KOMITOHEHT
(iii) conmepKUTCS B HEOTBEPKICHHOH KOMITO3MLIMU CBSI3yIOIIEro B (¢opMe OmHOro miu Oonee
IACTU(GUKATOPOB, BBIOPAHHBIX W3 TPYMIbL, COCTOSINEH W3 TOJMATHICHTJIHKONEH, 3(pHUpPOB
NOJIMSTUIICHTIUKOJIS, MONU3()HUPOB, THAPOreHM3UPOBAHHBIX CaxapoB, (hTANATOB W/HIIK KHCIIOT,
TAKUX KaK aJMIUHOBAs KHUCJIOTA, BAHWIMHOBAsI KUCJIOTA, MOJIOYHAsI KHCIIOTa W/uiaH (epyioBas
KHCJIOTa, AKPWJIOBBIX TOJIMMEPOB, MOJMBHHUJIOBOTO CIIMPTA, MOJHYPETAHOBBIX IUCTIEPCHI,
STUJIEHKapOOHAaTa, TMpPOIMIIEHKapOOHATa, JIAKTOHOB, JIAKTAMOB, JIAKTHIOB, aAKPHJIOBBIX
NOJIMMEPOB  CO CBOOONHBIMH KapOOKCHUTpyNIaMHu W/WJIM TIOJUYPETAHOBBIX JHUCHEPCHI CO
CBOOOIHBIMU KapOOKCUTPYIIIIAMHU, W/ UITH

- oHOTO MK OoJee MIacTUPUKATOPOB, BHIOPAHHBIX U3 TPYIIIBL, COCTOSALIEH U3 KHUPHBIX
CIMPTOB, OMHOATOMHBIX CITUPTOB, TAKUX KaK MEHTAHOJI, CTEAPUIIOBBIN CIIUPT; W/WIH

- omHOro wim Oonee mMIaCTU(UKATOPOB, BBIOPAHHBIX W3 TPYMIbL, COCTOALIEH U3
AJKOKCUJIATOB, TAKWX KaK OJTOKCHUJIAThI, TakWe Kak JTOKCHJAaThl OyTaHONA, TakKHe Kak
Oy TOKCUTPUTIIUKOJIb, W/WIH

- opHOTO UM OoJiee racTU(GUKaTopoB B HopMe MPOMUICHIIUKOIEH; 1/

- onHOTO MM Oosee mIacTHGUKATOPOB B (POPME IIIMKOJIEBBIX 3(PUPOB; W/ WU

- OAHOrO WM Ooyiee IIACTU(PUKATOPOB, BBIOPAHHBIX M3 TPYMIbL, COCTOSIIEH u3
aJIWIHUHATOB, AalETaTOB, OEH30aTOB, LMKJIOOEH30aTOB, IUTPATOB, CTEApaToB, COPOATOB,
ceOalMHATOB, a3eJIaTOB, Oy TUPATOB, BaJePaTOB; W/ UITU

- OmHOrO WM Ooyee IIACTU(UKATOPOB, BBIOPAHHBIX M3 TPYMIbL, COCTOSALIEH H3
NPOM3BOIHBIX (DEHOJIA, TAKUX KAK aJIKWJI- HJTU apHJI3aMelleHHble (PeHObL, 1/ UiH

- omHOro WM Oonee MIACTU(UKATOPOB, BBIOPAHHBIX M3 TPYMIbL, COCTOSALIEH U3
CUJIAHOJIOB, CUJIOKCAHOB;, H/WJTH

- omHOro WM Oonee MIaCTU(UKATOPOB, BBIOPAHHBIX M3 TPYMIbL, COCTOSALIEH U3
CyJb(haTOB, TAKUX KaK aJKUJICYIb(aThl, CYJIb(OHATOB, TAKUX KaK aJIKIIAPHICYJIb()OHATHI, TAKHE
KaK aJIKUJI |/ Wn

- cynbpoHaTOB, hochaToB, TaKuX Kak TpunoaudochaTel; u/mumm

- ogHOTO WM OoJiee TIaCTU(PUKATOPOB B POpMe TMAPOKCUKHUCIIOT;, W/ UITN

- omHOro wiau Oonee mMIacTU(UKATOPOB, BBIOPAHHBIX W3 TPYMIbL, COCTOALIEH U3
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MOHOMEPHBIX aMHJIOB, TAKMX KaK alleTaMuabl, O€H3aMHIbl, aMUbl )KUPHBIX KHUCIJIOT, TAKHE KaK
aMHUJIbI TAJJIOBOTO MAacjia; W/ Hin

- omHOro wiam Oonee mMIacTU(UKATOPOB, BBIOPAHHBIX W3 TPYMIbL, COCTOALIEH U3
COeMHEHU YEeTBEPTUYHOTO aMMOHUS, TAKUX KakK TPUMETHIITIIULHH,
AUCTEAPUITUMETUIAMMOHHUS XJIOPU; W/ HITH

- omHoro wim Oonee mMIACTH(GUKATOPOB, BHIOPAHHBIX M3 TPYIIBI, COCTOSIIECH W3
PaCTUTENBHBIX Macell, TAKMX Kak KaCTOPOBOE MAcJlo, MajbMOBOE MAcJIO, JIbHSTHOE Macllo, COEBOe
MAacCJIO, U/ WIn

- TAJJIOBOT'O Macja; u/uiu

- OmHOrO WM Ooyee IIACTU(PUKATOPOB, BBIOPAHHBIX M3 TPYMIbL, COCTOSIIEH H3
T'HIPOT€HU3UPOBAHHBIX Macel, aAleTHINPOBAHHBIX MaCeJT, U/ Win

- ogHoro wiu Oosee MIACTU(PUKATOPOB, BHIOPAHHBIX W3 METHJIOBBIX 3(PHPOB KHUCIOT;
u/vnm

- omHOro WM Oonee MIACTU(UKATOPOB, BBIOPAHHBIX M3 TPYMIbL, COCTOSALIEH H3
AJIKWJITIOJIMTITIOKO3HOB, TIIOKOHAMHU/IOB, aMHUHOTJIFOKO3aMHUJIOB, CIIOXKHBIX 3(HpPOB Caxaposbl,
CIIOXHBIX 3(UpoB copOuTaHa, W/

- omHOro WM Oonee MIACTU(UKATOPOB, BBIOPAHHBIX W3 TPYMIbL, COCTOSALIEH U3
HOJIM3TUIICHTIIUKOJIEH, IPOCTHIX 3(PHPOB MOIUI TUIICHTINKOJIEH.

13. IlpumeHeHue u3fenaust U3 MUHEPAJIbHOIO BOJIOKHA, COAEP>KALIEr0 MHUHEpAaJIbHBIE
BOJIOKHA, CBSI3aHHBIE OTBEPXKIEHHON KOMITO3UIMENH CBA3YIOLIEro, NMPH 3TOM HEOTBEPKACHHAs
KOMITO3HMLIMST CBSI3YIOIIErO COAEPKUT ONWH MM 00Jiee OKHCJICHHBIX JIMTHHHOB, B KadyeCTBE
TEIUIO- W/WIN 3ByKOHM3OJISILIMH, B YACTHOCTH, HEKOPPO3MOHHOW TEIUIO- M 3BYKOHM3OJSILUH, TPH
STOM HU3JeNIUe U3 MUHEPAJIBHOTO BOJIOKHA HEOOS3aTeIbHO MEET COAEPIKaHUE BbIIIETAUYNBAEMbIX
BONO# xyopunoB Menee 10 mr/kr B cootBercTBuu ¢ EN 13468:2001.

14. IIpumenenue no 1. 13, B KOTOPOM U3AENNE U3 MUHEPAIBHOIO BOJOKHA UCIIOIB3YIOT B
Ka4eCTBE TEIUIO- W/MIM 3BYKOM3OJSILMH, B YACTHOCTH, HEKOPPO3WOHHOW TEIUIo- W/Wn
3BYKOU3OJISILUH, JUIsi OOBEKTa, BHIOPAHHOTO U3 TPYOBI, pe3epByapa AJisi XpaHEeHHUs1, KOTJa, COCyAa
WJIA KOJIOHHBI, IPEATIOYTUTENIEHO TPYOBI.

15. Ilpumenenue no . 13 wnu 1. 14 npu Temnepatypax B auanasosne ot -20°C no 320°C,
npennoututesnbHO oT 0°C mo 200°C, Takoii kak ot 50°C no 175°C.

16. Ilpumenenue mo moboMy u3 mm. 13-15, B KOTOpOM u3menue W3 MUHEPATBHOTO
BOJIOKHA HICTIONIB3YIOT B Ka4E€CTBE TEIUIO- M/MITH 3BYKOU3OJSLIUY, B YACTHOCTH, HEKOPPO3HOHHON
TEIUIO- W/WIN 3BYKOHM3OJSIIMHM, IJIs1 OOBEKTa, M3TOTOBJIEHHOIO U3 METajula, TMPU 3TOM METaJll
NPEATIOYTUTENIbHO BBIOPAaH M3 MeAM WJIM CTald, B YaCTHOCTH, U3 YIJIEPOJUCTOH CTaiy,

HEpKaBeIolel CTajll, ayCTEeHUTHOW Hep)KaBeIolled CTaju, HEJIeTMPOBAHHOM CTalld WU
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HU3KOJIETUPOBAHHOW CTaJIH.

17. Tlpumenenue mo mrobomy u3 mm. 13-16, B KOTOpOM H3Aenue M3 MUHEPAIbHOTO
BOJIOKHA SIBJISIETCS] TAKMM, KaK OIpeeNeHo B JJ000oM u3 . 1-12.

18. Cnoco0 W3roToBiEeHUs U3AEIHs W3 MHUHEPAJIbHOTO BOJIOKHA, COJEPIKALIETO
MHUHEpaJbHble BOJOKHA, CBA3aHHBIE OTBEP)KACHHON KOMIIO3ULMEH CBA3YIOLIEro, MpPU 3TOM
HEOTBEP>KIE€HHAs: KOMITO3HLIMS CBSI3YIOLIErO COAEPIKUT OANH HIIN 00Jiee OKUCIEHHBIX JINTHHHOB,
IpU  5TOM H3JeIHe U3 MHHEpPAJbHOTO BOJIOKHA HeO0s3aTeIbHO HMEET COAepIKaHue
BBILIETIAYMBAEMbIX BOIOH XJIOpUI0B MeHee ueM 10 mr/kr B coorBeTcTBuU ¢ EN 13468:2001,

IPU 5TOM CIOCOO BKITFOYAET CTAAMH, HA KOTOPBIX

a) o0ecrnevYrnBaOT HEOTBEPIKACHHYIO BOIHYI0 KOMITO3UIMIO CBS3YIOIIETO, COAEPIKAILYIO
OIVH WK O0Jiee OKHUCIEHHBIX JINTHUHOB U BOAY,

b) npUBOIAT B KOHTAKT MHUHEpAJbHbIE BOJOKHA C HEOTBEP)KACHHOW BOJHOM
KOMITO3ULIUEN CBSI3YIOLIEro, U

C) OCYIIECTBIIIIOT OTBEPKACHNE KOMITO3UIMH CBSI3YIOIIEro, HaXOAALIEHCS B KOHTAKTE C
MHUHEPaIbHBIMU BOJIOKHAMH,

Ipy O5TOM MO MEHbIIEHW Mepe 4YacTb BOAbI WM BCA BOAA, COAEpIKALIAsCA B
HEOTBEPKIEHHOW BOIHOW KOMIIO3MLIUU CBSI3YIOIIErO, NPEACTaBIsieT co00H 10OaBIEHHYIO
HEOUMIIIEHHYI0O BOXYy, @PU 3TOM HEOUHUINEHHas BOJA IMPEINOYTHTENIbHO BbIOpaHAa U3
BOJIOTIPOBOTHOM BOJIBI, OXKIEBOM BOJIBI, TEXHOJOTMUECKON BOJIBI MJIM UX KOMOUHAIINH.

19. Crioco6 mo 1. 18, B koTOpoM

101 10OaBJIEHHOH HEOUMINEHHOH BOABI HAXOMUTCs B auarna3one or 30 go 100 macc.%,
npeanoututesbHo ot 50 no 100 macc.%, B pacdere Ha OOLIYIO MAaccy BOJIBI, COAEPIKAILIEHCS B
HEOTBEP KIEHHOW KOMITO3ULIMH CBSI3YIOIIETO, 1/ WK

COZiepKaHUE BOJbI B HEOTBEPKAEHHON BOAHON KOMITO3MILIMM CBS3YIOLIErO HAXOAMUTCS B
nuana3one ot 40 no 90 macc.%, npennourureapbHO oT 60 no 85 macc.%, B pacuere Ha OOIIYIO
MacCy HEOTBEP KAEHHON BOJHON KOMIIO3ULIMU CBSI3YHOLLIETO.

20. Crioco0 mo 1. 18 wmu 1. 19, B KOTOPOM H31€IHe U3 MUHEPAIBbHOTO BOJIOKHA SIBJISIETCS
TaKWM, KaK ONpeeseHo B JIoOoM u3 . 1-12.

21. Ionelii 0OBEKT, MOKPBITHIA H3ACTHEM H3 MUHEPAILHOTO BOJIOKHA B KAYECTBE TEILIO-
W/WITN 3BYKOU3OJISILIUH, TIPH 3TOM H3ZEHE W3 MHUHEPAJbHOIO BOJOKHA COAEPIKUT MHUHEpPAJIbHbIE
BOJIOKHA, CBSI3aHHBbIE OTBEPKAECHHOM KOMITO3ULIMEN CBA3YIOLIEro, MPU 3TOM HEOTBEP>KICHHAs
KOMITO3ULIMS CBS3YIOLIETO CONEP’KUT OAWH MM OoJiee OKHUCIEHHBIX JINMTHUHOB, NPU 3TOM
U3/leNIie U3 MUHEpAJbHOTO BOJIOKHA HEOOSA3aTENbHO HMEET COMAEP’KAaHUE BBILIEIAuNBAEMbIX
BONOH xJopunoB MeHee 10 mr/kr B cootBercTBuu ¢ EN 13468:2001.

22. ITonwri 06bekT mo 1. 21,
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npUYeM yKa3aHHBIN MOJBIH OOBEKT BBIOpaH U3 TPyObI, pe3epByapa AJisl XpaHEHHUs1, KOTJa,
COCY/1a MJTH KOJIOHHBI, TPEANOYTHTENBHO TPY OB, W/ UIH

NpUYeM YKa3aHHBIH TOJNbIE OOBEKT BBIMOJHEH W3 METaula, NPU 5TOM METaI
NPEATIOYTUTENIBHO BBIOPAaH M3 MeAM WM CTald, B YaCTHOCTH, U3 YIJIEPOJUCTOH CTainy,
Hep:KaBewlel CTanu, ayCTeHHUTHON HeplkaBerollel CTajiM, HeJerHpOBaHHOM CTanu WIn
HU3KOJIETUPOBAHHOM CTAJIN.

23. Ionbiit 00BekT Mo M. 21 mnu 22, B KOTOPOM M3IEIHE M3 MUHEPAJIHHOTO BOJIOKHA

SIBJISIETCSI TAKUM, KaK OTMpeAeseHo B irobom u3 mm. 1-12.
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