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HUM WK Ooitee coenqnaennsamu trmna C-H-kucinorHo-
TO peareHTa, JOTOIHUTEIFHBIE KOMITOHEHTHI B 00IIEM
KOJIMYEeCTBE 1Mo MeHblIeH mMepe 38 mac.%, Ipu 3ToM
KOJIMYECTBO BOJBI B KOMITO3UIINN (PEHONBHON CMOJBI
He 6onbie 1,0 mac.% 1Mo OTHOIIEHHIO K OOIIEH Mac-
ce KoMIo3unuu (peHombHON cMmoibl. Takke ommca-
HBI IByXKOMITIOHCHTHAsI CHCTEMA CBSI3YIOIINX BEIIECTB
JUTS IPIMEHEeHs B oy petanoBoM Cold-Box-u/mimm
No-Bake-cmocobe, npumenenne C-H-kucioTHoTo co-
€IMHEHUS B KaYECTBE aKnenTopa (GopManbaeruia s
MOTyYeHNS] KOMIO3UIMN (PEHONBHON CMOIBI IS TIPH-
MeHeHns1 B monmyperaHoBoM Cold-Box- w/mmn No-
Bake-cniocobe, crioco0 momydeHns: KOMIO3HINH (e-
HOJIBHON CMOJTBI, CITOCOO MOTyYeHHUS ABYXKOMIIOHEHT-
HOM CHCTEMBI CBA3YIOIIHX BEIIECTB U CIIOCO0 MmoTyye-
HUS IOAAFOIIETO YIEMEHTa, TUTeHHON (YOPMBI HITH JTH-
TEIHOTO CTEPXHSA U3 CMECH (POPMOBOYHOTO MaTepHa-
Ja, a TaK)K€ COOTBETCTBYIOIINE MOJAIONINN 3JIEMEHT,
nmuTerHas popMa U JTUTEHHBIN CTEePKEHb.
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KOMITOBULIMST $EHOJIBHOM CMOJIBl IIJI IIPMMEHEHMSI B IOJIMY PE TAHOBOM
COLD-BOX n/mnm NO-BAKE -CIIOCOEE , A TAKXE COOTBE TCTBYIIIAA
IBYXKOMIIOHEHTHASI CHUCTEMA CBA3YIOINMX BEILECTB, [IPMMEHEHUE U CIIOCOB.

ODanHoe wu300peTeHre OTHOCUTCH K KOMIIO3UUIUM (eHOJBLHOM CMOJIH
IJIS MPYIMeHeHUsS B HoamypeTaHoBoM Cold-Box- wu/unm No-Bake-crnocofe,
K IOBYXKOMIIOHEHTHOM CHUCTeMe CBA3YKIMX BEMeCTB IJiS I[IPMMEHEHUS B
noauyperaHoBoM Cold-Box- wu/miam No-Bake-cnocobe, npuMeHenmo C-H-

KM CIJIOTHEIX CoeIMHEeHUM B KrauecTBe ARLEeIITOPOB @OpMaﬂbHeI‘MHa IOJIA

[IOJIyUYeHM KOMIIO 3L beHOJIBLHOM CMOJIEL oJisg IpUMEeHeHM A B
[IOJINYPETaHOBOM Cold-Box- "/ Unn No-Bake-cnocobe, K criocofdy
IOJIYUEHMS  KOMIIOBMUUM  (QeHOJIBHOM  CMOJIH, K CcrIoocoby TIoJyudeHUS

IBYXKOMIIOHEHTHOM CHCTEME CBA3YIMX BeEMeCTB M K CIOCo0y INOJIyUYeHUS
nomamumero BJEeMeHTa, JUTeMHOM GOPME WM JIMTEeMHOTO CTEpPXHS U3
cMecH bOPMOBOUYHOTO MaTepuala, a TaKxe K COOTBETCTRYIIIMM
nomawnimeMy 2JIeMeHTY, JUTeMHOV dopMe U JIUMTEeMHOMY CTEepPXHIO.

ODanHoe wm300peTeHMe OlpelnelJleHO B  dopmyJie u300peTeHUd, U
najiee ocoObe acIeKTH OaHHOTO M300peTeHUs OolpeneSiIeHH UM OIMCAaHH.

[Ipy MNOJYUYEeHUM OUTARMIUX DJIEMEeHTOB, JIMTEeMHHX (OpM U JIMTEMHBIX
CTepXHEeM MUPOKO IIPUMEHSITCS CUCTEeMH CBA3YIMX BemecTB Ha OCHOBEe
IOJIMYPEeTaHOB, a MMEHHO B UYaCTHOCTHM IJIS IIOJIYyUeHMS QOpM U CTepXHel
B noJmypeTaHoBoM Cold-Box- u/miam No-Bake-crocofe.

CucTeMBl CBA3YKIMX BeMeCcTB OJ4 OoJuypeTaHoBoro Cold-Box-
u/nan No-Bake-crmocofa OOHUHO BKJIOUYALT IBa CBA3YOIMX KOMIIOHEHTAa,
a MMEeHHO:

(1) KOMIIOBULMSA (PEeHOJILHOM CMOJIEL B KadecTBe IIOJIMOJILHOTO
KOMIIOHEeHTa (= KOMIOHEHT QeHOJILHOM CMOJIH)

"

(2) moauMmM3OLMaHaTHHI KOMIIOHEHT, BRKJIOUAIMM IOJMM3OLMaHaT C
10 MeHblIlel Mepe IBYMSA M30LMaHATHHMM TPYIIaMMuM B MOJIEKyJIe.

STYM KOMIIOHEHTH B HEeKOTOPHX CJydadx coIepXaT PpacTBOPUTEJL U,
Kak I[IpaBUJIO, YINaKOBHBATCA UM PeaJIM3yVITCId OTIOeJIbHHX YylIaKoBKax.

[MpednouTUTeJILHO npuMeHsgeMas B KauecTBe TIOJIMOJILHOTO
KOMIIOHEeHTa KOMIIOBUIKA (GeHOJbHOM CMOJIE (= KOMIIOHEeHT O(eHOJILHOM

CMOJIHI ) BKJIKDUaeT OpTO—KOH,HeHCMpOBaHHbe/Jl (]_)eHOJ'IBHBIfI pres3oJI, TO €eCTb



GEHOJIEHYK CMOJIYy TUIIa CMOJIE OeH3MIIOBOTO IIPOCTOIO S@Mpa. IIpr sTOM
peur momeT O IpoOoyKTe KOHIeHCalllM

(1) OOHOTO MJM HEeCKOJbKUX (eHOJI (0B) obmel QopMyJH I

OH

A B

QopmyJia I

B koTopoM A, B m C HezaBMCMMO OpyI' OT Ipyra IIpeldCTaBJIST
coboM BOIOPON, HEHACHIEeHHHEe WM HaCHIeHHEe aludaTrudecKMre TPYIIIH
C MakcuMaJibHO 16 aTtoMamMu C, IIpU DBTOM aJnpaTUUeCKue IT'PYIIIH
NPenouTUTESIbHO IMIPedCTaBJIAT coBoM  aJIKMJIbHBEE TPYIINH, KOTOPHE
IPenlIouTUTEeJIbHO BHOUpAKT M3 TPy, COCTOAIUX W3 MeTuia, 2STuia,
H-IIponwmja, HW3oIpolnia, H-0yTWia, HW300yTUia, TpeT-0yTuila, OKTUIAa
¥ HOHWJIa, WU OJIedMHOBEHE TI'PYIIIIH],

(ii) ¢ omumM uam ©OoJiee aJbOmeruiamy obmer dopmyJsl R'CHO, B
KoTopoM R' mnpencrarjgeT coBoM aToM BOOOPONa MM aJKMUIILHYI IDPYIITY
c 1-8 aTomMaMmu yrJjepoza.

[lpMepaMt HOPUTOIOHEIX (QEeHOJIOB, KOTOPHE COOTBETCTRBYIT (QopMyJie
I, sasuaaoTca ¢eHosl (CgHsOH), o-kpe30J, mM-Kpe30J, pP-Kpe30oJ, p-
OYyTUIDEHOJI, P-OKTMIDEHOJI, P-HOHMIPEHOJI M KapIOaHOoJI (CoeIMHEeHuS
bOoPMY JIEL I, npm 3TOM B npencTarjigeT cobom alndaTmUdecKyo,
HepasBeTBJIeHHY Tpynny c¢ 15 C-atomamm m 0, 1, 2 miIM 3 OBOVHEMU
CBA3AMM) ; M3 KOTOPHX ¢eHoJ (CgHsOH), o-kKpe3s0J M KapOaHOJI ABJIAKTCS
NpenrnouyTUTeJIbHBEMAY, beHoJI (CgH50H) ABJIAEeTCH ocoBeHHO
NIpenlouTUTeJIbLHEM.

B kauecTBe ajbrmeruna IIpedliouTmTeJIEH (j)OpMaJIb,HeI‘I/I,H, KOTOpBIIZ

TakKXe MOXHO IIPMMEHATH B ObopmMe mnapadopMalbmermmua. OcoBeHHO
NPenlIouTUTEeJIbHO He  [IpaKTHUKe  I[IPUMEHSIT (1) dbopMaJIibmermnI B
KauecTBe EIMHCTBEHHOTO albneruna  WJIu (ii) dbopMaJIibmermnI B

KOMOMHaAUIMM C OOHMM MM OoJiee OPYTUMKU aJlbOeTUIaMuU.

BrIleykKa3aHHEE IOaHHEE o NPEennouTUTEJIbHEIX dbeHoOJIax "
alpmerunax, a TakKXe O TIOJIydaeMBIX U3 HUX IPeOlNOoUTUTEJIEHEIX OpTO-—
KOHIOEHCHUPOBAHHEIX QEeHOJIBHHX pe30JlaXx (To eCcTh O (eHOJBHHX CMOJax

THUIIa CMOJI OeH3UIJIIOBOTO  MIPOCTOTO s0mpa) Takxe OTHOCATCH K



KOMIIOBUIMAM (EeHOJIBHEX CMOJI 10 M300pPEeTeHMI0, KOTOPHE maJiee OIMCAaHH
OeTaJIbHO. [lpy >TOM JaHHOe  WM300peTeHMe OTHOCUTCH K  OpPTO-
KOHIOEeHCUPOBAHHEIM  (QEHOJIbHEIM  pesoJiaM, oJIs IOJIYyUeHM S KOTOPEIX
npuMeHgeTcsa (opMaJibOerun.

IIpy 2TOM pearMpoBaHUe (1) beHOJIOB C yKa3aHHOM oO0men
bopmysionn I C (i1i) aJiboeTInoaMm (B 4YacTHOCTM (QopMallbIeTMIOM)
IPOUCXOOUT MNPedloUuTUTEJILHO B XMUIKOM dase, OOHUHO IIpU TeMIepaType
HIIKEe 130°C. K  peaxkUMOHHOM cMecu  DoO0aBJIIART KaTaJlMTUYeCKMe
KOJIMUEeCTBa OPTO-OPMEHTHMPOBAHHOT'O HOBYXBAaJIEHTHOI'O MOHa MeTallla,
Takoro Kak Zn?’.

[IpennouTUTEeJIbHEE OPTO-KOHIOEHCHUPOBAaHHEE GQeHOJIBHHE pPe30JIE, TO
eCTh CMOJIEL OeH3MJIOBHX IIPOCTHX 20UMPOB COOTBETCTBYKRT CJelyllen

obme¥ dopmyse I1:

H2
X C X
C-0—C
H, H
m n
R R R

dopmyJia IT

IIpy »TOM R mOpencTarjgeT cobo¥ BOIOPOA WM 3aMeCTUTeJbL B
MeTa- MM IIapa-IoJIOXeHVM K  (QeHOJIbBHOM TI'UIPOKCUJILHOM  I'pyIIle,
NPenrnouTruTeJIJbHO M3 TPYIIEL, cocTodmey U3 MeTuia, H-OyTHuia,
nzobyTuia, TpeT-0yTWMia, OKTWIa, HOHWMJA, a TakKxe (4UTo I[oJydaeTcd
IpM [OpMMeHeHMM KapIoaHoJia) eHTamelleHuJa, NeHTaeKaoMeHmusIa U
IeHTalekKaTpUeHMJIa;, CyMMa In M nh COCTaBJgeT IO MeHblIel Mepe 2, a
COOTHOMeHMe m/n pPaBHO IO MeHbIeM Mepe 1. X mOpencrTabBideT cobou
BOIOOpOI, CH,0OH (MeTHMJIOJILHYIO Trpynmy, MIOJIYUanIlyioC g nus
npeobpa30BaHMA QopMallbIeTrria) WIM 3TepUOMUIMPOBAHHYK MeTUIIOJIBHYI
TPYIInY (rmoJryyamnmyoc g n3 npeobpas30oBaHmUsa bopManbmermuna B
IPUCYTCTBUM CIMPTAa) .

[MpennouTUTeJIbEHEIE BapMaHTH OCYIIECTBJIEHUA COeIVMHEeHUSA QOPMYJIH
IT nmoJaydamoTcd B pe3ylbTaTe BHOOpa OIPedloUuTUTEeNILHOTO (deHoJa
popMyJiel I  ®M  OpM [OpUMeHeHUM  OdopMajibIeruna, HeoBd3aTeJIbHO B
NIPUCYTCTBUM CIMPTa, B YaCTHOCTHU Ipu BHOOpe ¢eHoJsa (C¢HsOH). SToT

BH@Op B KOMOMHaLMM C IIPMMEHEHNMEM @OpMaHbHePMHa B paMKaX HOaHHOTI'O



n3obpeTeHUsa [ABJSeTCS OCOOEeHHO IMNPeAlloUTUTENBHEM. [IpM T[IpMMEeHEHUM
bopmMmasibmeruna, TO eCcTb IOpM IIOJydUeHuM  oeHoOJI-popMaJlibOeTMIHON
CMOJIHI, B CMecCHu IPOOYKTOB ocTaeTcs foJpmoe KOJIMYECTBO
bopmMasibmermMoa, KOTOpOoe IO CHUX IIOp B YaCTHOCTM B IIPOMBIIJIIEHHOCTU
HeJIBE34 OBJIO OTHEJIMTE IIOJIHOCTHBI.

B maTeHTHOM JMTepaType MMeeTCsa MHOXECTBO OINMCAHUM IIOJIyUeHUS
TakKMxX CMOJI. B KauecTBe IIPMMEPORBR MOXHO YyIOMAHyTb US 3485797, EP
1057554 u EP 771599.

B KOMIIO 3ULIUN beHOJIBLHOM CMOJIEL OPTO—-KOHIEHCUPOBaHHHE
beHOJIEHEE pPes30JiEl, TO €eCTb CMOJIEL OEeH3WMJIOBHEIX IIPOCTHX 5S0UPOB,
OOBIUHO IIPUMEHSAIT B KOMOMHalMM C OPYyTVMMM KOMIIOHEHTaMM, HallpUMepP,
B KOMOMHalUMM C OpI'aHUUEeCKMMM pPacTBOPUTENSAMM, TO €CTb B (QopMe
pacTBOpPAa. PacTrOopUTeEJIb JacTo NIPYMEH ST oJis TOTO UyTOOH
PeryJIMpPOBaTh BASKOCTHL IIOJydUalmeMcsa KOMIIO3ULUK (eHOJILHOM CMOJIE OO0
OPUTOOHOM HJSA CMelMBaHMA C (GOPMOBOUHHM MaTepMaJioM. B KauecTBe
IPYyTUX KOMIIOHEHTOB CcoIepXalel OpTO-KOHIEHCHUPOBAHHEN  (GeHOJILHBN
Pes30Jl KOMIIO3UIMK (OeHOJILHOM CMOJIEI B HEKOTOPHX CJydasdax Takxe
IPMMEeHSIT IpyI'Me CMOJIH, HalpuMep, HOBOJIaKM. YKa3aHHHE BHIIE
OaHHHE OJIS JOIOJIHUTEJILHEIX KOMIIOHEHTOB OTHOCATCS TakXe K ITaHHOMY
n300peTeHnn, KOTOopoe IJajJlee ONMCaHO IeTaJlbHO.

oMM 3ouMaHa THEM KOMITIOHEHT IBYXKOMIIOHEHTHOM CHUCTEME]
CBA3YKIMX BEmEeCcTB OJSA I[IpMMeHeHMsa B IHoJmypeTaHoBoM Cold-Box-
n/nnm No-Bake-cnocobe OBBIUHO BKJIOUAET apoMaTHuueCcKu
[IOJIMM30LIMAaHAT C OPedloUTHUTEJIEHO OT OBYX OO IIATHM W30lLMaHaTHEMU
TpyOlaMi; TaKXe MOXHO IIPMMEeHSATh CMeCM TaKMxX I[IOJIMM30LMaHaTOB.
OcoBeHHO NIpennodYTUTeJIbHEMA ABJIAOTCSH IMbeHUJIMe TAaHOUM30IMaHaT
(MDI), TpuOeHUJIMETAHTPUMI3OLMAHAT, IIOJMMETUIIEHIIOIUOEHUIN30IAaHAaT
(mommep MDI) M MX CMeCH.

IMonuu3ouMaHaT OOBUHO I[IPUMMEHSIT B KOHIEHTpaluM, IOCTaTOUHOM
IOJII TOTO UTOOH BE3BATL OTBepXIeHMe (GeHOJLHOM CMOJE  (CMOJI) .
[lpennouTuTesbHO HnpuMeHaoT 10-500 mMacc.$%$, nOpennodtruTesbHO 20-300
Macc.% I[oJuMM3oLMaHaTa, I[IO0 OTHOIEHMI K IIPMMeHSeMOM Macce OpTo-
KOHIOEHCHMPOBAHHOTO  (QEeHOJILHOTO  pe3oJia (B KauecTBe KOMIIOHEHTa
KOMIIO 3ULIUN beHOJIBLHOM CMOJIHI) . MomuuzouMaHaT NIPennouyTUTEJIbEHO
OPUMEHSIIT B XUIOIKOM dopMe; XUIKME IIOJUMBOLMAHATH MOXHO IPUMEeHITH

B HepaszBbaBJIeHHOM bopwme, TBepOHEe  MJIM  BEHICOKOBABKME  XKUIOKUE
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NOJIMMBOLUMAHATE OOHBUHO IIPUMMEHSIOT B (QOpMe pacTBopa B OpTaHMYeCKOM
pacTBoOpUTEJIe, IIPM DSTOM PACTBOPUTEJE MOXeT COCTaBJATL no 380
Macc.$ MNOJIMM30IMaHATHOTO KOMIIOHEHTaAa.

OnMcaHHOE BHIIE MCIOJIHEHME I[IOJIMM3O0LMAHATHOTO KOMIIOHEHTa MU
ero IIpMMeHeHMe  TakKXe OTHOCHMTCS K IBYXKOMIIOHEHTHOM  CUCTEeMEe
CBABYIIOMUX BEMeCcTB 1o n3006peTeHno, KoTopasd  majee onmMcaHa
oeTajlbHO.

OBHUHO Ha MIpPpaKTUKe IIPUMEHSIT CMECH PaCTBOPUTEJIeM, KOTOPHE
nonBuparnT B COOTBETCTBMM K KOHKPETHHM CHUCTeMaM CBA3YOIMX BeNecTB
(beHoJIbHas CMOJla U HOJIMM3OLMAHAT) .

B KauecTBe HeIOJIAPHOTO, COIepXalero apoMaTHuueckle BelecTBa
PACTBOPUTEJIS B KOMIIOHEHTe (QEHOJIBHOM CMOJIH M B IIOJMM30LMaHaTHOM
KOMITIOHEHTE NPennouTuTeNIbHO IPUMEHSI0T CMecCh BHICOKOKMUITAMMUX

apoMaTmdyeCKMXx YTJIEBOOOPOIOOE, TO eCThb CMeChb apoMaTmuyeCKMX

YTJIEBOIOPONOB C 00JlacThio KuMleHus Bome 150°C 0Opu  HOPMAJbHOM
naBJieHuM (HanpuMep, Solvent Naphta, CAS-Nummer 64742-94-5).

B EP1057554 [IOKasaHo NPenrIouTUTEeJIbHOe [IpUMeHeHue
AJIKMJICUJIMKATORB, OJIMTOMEPOB AJIKMJICUIIMKATOB n cMecel. 31U
PACTBOPUTENM IPMMEHSIT Ha IIpaKTHMKe B KOMIIOHEeHTe GeHOJILHOM CMOJIH
¥ B INOJUM3BOLMAHATHOM KOMIIOHEHTE.

B kauecTBe TIOJIAPHHX pPacCTBOPUTEJIEM CpenOu IMIPpOouMX MIPUMEeHSIT
onpeneJIeHHEE IOCTATOUYHO BHECOKOKMUIIAMME CJIOXHEHE 3OUPH, Takue Kak,
HapuMep, ommcaHHeHe B DE-PS 2759262 "cuMMeTpHUHEE"  CJOXHHE
20UpPE, Y KOTOPHX KakK KMCJIOTHEM paIaukall, Tak ¥ CIMPTOBOM paIauKall
MMeT OIMHAKOBOE OOCTaTOUHO OOJbIIoe UUCJIO aToMOB C (IPMMEPHO OT
6 mo 13 aromos C).

Takxe aJKWJIOBHE CJIOXHEE 5S0MPHE  XKUPHEIX KUCJIOT, HalpUMep,
TakMe Kak omnmcaHHee B EP 0771559 cJoXHEIE MeTMJIOBEHE MOHOZOUPH
OOHOY WM HECKOJBKUX XMPHHX KUCJIOT C YIJIepOOHOM ILenbild oT 12
aToMOB C, ABJAKTCA NPUTOIHEMM PAaCTBOPUTENAMM  (KOMIIOHEHTaMu) ,
HalpyMep, CJOXHHM MeTUJIOBHEM 30MP palCoBOTO Macja.

[IpyBeneHHEE BHIEe IaHHEE, OTHOCAMMUECS K pPacTBOPUTEJISAM, TaKxe
OTHOCATCA K  KOMIO3ULMM  OeHOJIbHOM  CMOJIH IO M300peTeHMi U
IBYXKOMIIOHEHTHOM CHUCTeMe CBA3YKIMX BeMeCcTB IO U300peTeHUD,

KOTOPHEE @OaJiee OIIMCAaHEl OeTaJlbBHO.



IIpy Bcex IpeuMyllecTBax CHCTeM CBA3YOIMX BelleCTB Ha OCHOBe
noJmypeTaHa OJ4 TexXHOJOTUMM JKUTbA (B UYaCTHOCTM TaKMx, KOTOpHEe
comepXaT BHIIEONIMCaHHEIM KOMIIOHEHT beHOJILHOM CMOJIB n/nnm
BHINEONIMCAHHEIM  [IOJUMBOLMAHATHHM  KOMIIOHEHT) BCcerma CcymecTByeT
HeJoCTaTOK, B2akjJodalmuicsa B BHOeJeHUMM QopMaibIeruna, KoTopoe
[IPOUCKOOUT npu nepepaboTKe beHONIQOPMAJIb O e TUIHEIX CMOJI. Clie
BHIOEeJIeHVe TIIpu IepepaboTke, a TakXe MCIapeHre U T'a30BHIOeJIeHUue
[IocJie  IIOJIydeHMA  IIoJarnlero  BJIEMEeHTa, CTepXxHS wInu  QOpMEL B
[IOJINYPEeTaHOBOM Cold-Box- "/ Unn No-Bake-cnocobe ABJIATCSA
CYIIECTBEHHEM 3arpsda3HeHMeM pabouMx MeCcT, KOTOpHe B OOJIBIIMHCTBE
CllydyaeB He IOOCTaTOUYHO OCHAMEeHH 3allMTHEMM CpedcTBaMM, TaKyMM Kak
BHITSXHBEIE KOJINAaKM MM [TOIOOHBMU .

5TO B 4YacCTHOCTM BaXHO IIOTOMY, UYTO IIPOAYKTH (HaIpuMep,
KOMIIO3ULIMA (eHOJIbHOM CMOJIEH) C colepxaHuem ©OoJjiee 0,1 wMacc.3$
CBOOOIHOTO bopmMasibmeruna KJIACCUPULINPYIOTCA Kak OIlacHEE OJIs
300POBEA. B YaCTHOCTM OPTO-KOHIEHCHUPOBAHHHE (QEHOJILHEE Pe30JIE, TO
€CTh CMOJIH IIPOCTEX OeH3WJIOBHX 5HOUPOR, IJA I[IOJYUYEHUS KOTOPBIX
IPUMEHSIOT bopMaJibOoerun, B 2TOM OTHOIEHUNU ABJIAITCSH
npobJjeMa TUUHBEMHA .

YKe  UMBBECTHH cHeluuduuecKre  KOMIOBULIUM  (QEeHOJILHHEIX  CMOJI,
KOTOpPHE comepxaT Tak Ha3LBaeMue AKLEeITOPH bopMmasibmeruna
(IIOTJIOTUTEJIN bopmasibmerumoa) n/ U opyrue peareHTH IJIs
bopMasibmeruma mOJg TOoro UTOOB CHMXATL CcoIepXaHue CBOBOOHOTO
bopMayibmeruma B deHoJdopMaJbOeIMIHOM CMOJIe.

B xumMuy (QEeHOJILHEIX CMOJI OCOBOEeHHO OXOTHO IIPUMEHSIT MOUeBUHY
(cm. J. of Trop.forest sc. Vol. 24, issue 3, p. 348: Addition of
urea as formaldehyde scavenger) . OmHako MOUeBMHa MeeT
HeJOoCTaTOK, B3akjodalmmicsa B TOM, UYTO OHa He PacTBOpSAeTCca B
OOBIUHEIX  IJIA Cold-Box crnocoba pacTBOPUTENIIX UM KpoMe TOTO
yKOpaurBaeT BOBMOXHOE BpeMsa nepepaboTku (pecypc) TOTOBOM
IecyaHo¥ CMecCcH.

US 5358748 oTHocuTCca k "Aqueous mixture of water soluble
phenol-formaldehyde resin, formaldehyde scavenger, strong acid,
and having almost no alkyl amine, high speed, odorless curing”
(HazBauue) . I'yvaHMIOIVH, MeJlaMMH WJIM TPpUMas3MH TaM pPacKpPHBalTCId Kak

aKIIelITOPEL @opmaﬂbnermna B BOIOHEIX pesoJjiax. oTHU AKIEeIITOPEL



bopManbmerrma IO TeM Xe NpUUMHaM, UTO M MOUeBMHAa He IMPUTOINHHE IIJId
npuMeHeHrs B Cold-Box crocoBe (u TakuMm ofOpas3oM He TIPUTOIHB IJId

IIPVMMEHEHNVA B COOTBETCTBYKRINVMX KOMIIOSMINMAX (]_)eHOJ'IbHBIX CMOJI) .

UsS 4273179 orHOCMTCAa kK  "Phenolic resin-polyisocyanate
binder Systems containing dibasic ester solvents" (HaszBaHuUe).
TakXe pacKpHBaeTCsa IIpuMeHeHMe "IBYXOCHOBHHX CJOXHHX 20upoB",

uMepmMx oT 1 mo 4 aToMOB yIJlepolla, B CHUCTeMe CBA3YKIMX BelecTB
Ha OCHOBe IoJIMypeTaHa. KpoMe TOTro packpheBaeTcd "KOMIO3UINA
cMoJIH", BKJIOUAKIA S CMOJTY BEeH3UIJIOBOTO OPOCTOTO s0upa,
apoMaTHUUYeCKMM pPacTBOPUTENL, OYypbYypPWMJIOBHM COMPT M B KauecTBe
OOIOJIHUTEJILHOTO pacTBOpUTENA OVBTUIIMAaJIOHAT . [IpeobpasoBaHue
KOMIIOHEHTOB-pPaCTBOPUTEJIEN, TakK Xe KaK colepXaHue CBODOOIOHOTO
bopmMmasibmerun He pacKpbBaeTcsa. CMojla OeH3UJIOBOTO IIPOCTOTO »dupa
("IpoMBIIJIEHHasa CMOJla OeH3MJIOBOTO MHIpOoCTOoro »¢mpa") OONOJHUTEJILHO
He CHeuuMduUMpyeTCcs, TaK UTO HeJb34 CIeJlaTb BHBOI O COIOEpXaHUU
bopmMasibmermma.

FR 2948307 orHocurcsa "Method for producing a body made from
a Jgranular mixture" (Ha3BaHMe). PackpeBaeTcd Kapdoruapaszud Kak
axkuenTop dopMasibmeruma B IIOJIMKOHIEHCUPOBAHHEX CMOJIAX.

OpyTruM criocoboMm CHUXEHU S comepXaHus CBOOOIHOTO
bopMasibmeruma ABJISEeTCHS OKUCIIeHMe dopMajbIeruaa B MYPaBbUHYIO
kucJjgoTy (HCOOH) ¢ moMombl OKMCJAMTEJIS, TaKoTr'o KakK, HalpuMep,
nepcyibdar (cMm. FR 1056171 A) wmam nepokcun (cMm. JP 4925108 wmim
GB 1121649). OnmHako Yy »BToro crnocoba ecTh HeOOCTATOK, KOTOPHM
3aKjiyaeTcsa B TOM, UTO oOOfOpasyomascda u3 dopMaJiboerula IIpU
OKMCJIEHUM MypaBbMHas KMCJIOTa BO II€PBHX MMeeT HeNPMATHHEM 3allax U
BO BTOPHX ABJAeTCS CUJILHO KOPPO3MOHHOM. KpoMe TOTO IIpuUMeHeHUe B
Cold-Box-crnocoBe He IpenrIoYTUTEJILEHO, Tak Kak TIPVIMEH e MBI
OKUCJIMTEJIL B NPUCYTCTBUM ZN?°'-MOHOB MOXET BHS3BATh BHIameHMe Zn0 u
CBA3aHHOe C STHM IIOMyTHeHMe IIPOOyKTa.

OCHOBHOM 3amaduen DaHHOTO n300peTeHns ABJIAETCH
IpeloCTaRJIEHMEe  KOMIIO3UUMM  (QEeHOJBHOM CMOJIE, BKJKLUAaKIel OopTo-
KOHIECHCUPOBAHHEM (QEHOJIBHEI pPes30JI C STepedUUMPOBAHHEMM U/ UJIU
CBODOOHEIMM METUJIOJILHEIMM TPYINaMM IOJIS OPpUMeHeHMS B IIoJIUMypPeTaHOBOM
Cold-Box- wu/mim No-Bake-crnocobe, koTopasd (Kak pas3bsSCcHEHO BHIIE)

noJjyyaeTcd npeobpa3oBaHMeEM bopMasbmernna ZNIZ! MOXeT OHITH



moJydeHa, HO TIpM STOM COOEPXUT CBOOOIHEM  dopMaJibOeruI B
KoJnuecTBe MeHee 0,1 Macc.$%, OpeanoudTuTesIbHO MeHee 0,08 mMmacc.$,
0oCcoBeHHO TIPeNlnodYTUTesIbHO MeHee 0,05 wMacc.% M, TakuM oOpa3oM,
BoJiblle He SABJIAeTCH B 3HAUMTEJILHOM Mepe OIaCHOM IJid 3I0POBbLA.

OpyToM 3amauel OaHHOTO M300peTeHUA MABJISeTCI OpelocTaBJIeHUe
COOTBETCTBRYKINEN OBRYXKOMIIOHEHTHOM CUCTEMHE CBA3YKMMX BemecTB IJ4
npyYMeHeHMd B nojmyperaHoBoM Cold-Box- wu/mim  No-Bake-crnocofe,
KoToOpasda COOEPXUT yKasaHHYIO B OCHOBHOM 3amaue KOMIIO 3ULIAIO
beHOJIEHOM CMOJIH .

KpomMe ToOTro, B 0COOOM acIeKTe 3amgadel »OaHHOTO M300peTeHUud
ABJISeTCA TIpelocTaBJIeHMe aklenTopa ooopMaJlbaeruia OJId [IOJy4dYeHUS
KOMIIOBULMM (QEHOJIBHOM CMOJIH OJIS IIPMMEeHEHMSa B HoJuypeTaHoBoM Cold-
Box- wu/mimu No-Bake-cnocofe, MNPOOYKTH peaTVpOBaHUSA KOTOPOTO C
bopMaJib DernIoM B yKas3aHHOM crocobe He HaHOCHAT ymepba
INoJiydamomuMca IHomaKleMy 32JIEMEHTY, GopMe WM CTEepPXHIO, WM HAaHOCAT
ymep® B IpUeMIIeMOM Mepe.

Takxe =BaJaued »aHHOTO M300peTeHus ABJLeTCS IIpedocTaBlieHue
criocoBa IJ4 IIOJYyYeHMsa IMOIpedocTaBJIsgseMOM COTJIacHO OCHOBHOM 3amaue
KOMIIOBULUM GEeHOJIBHOM CMOJIH.

Takxe 3Balauvell »TaHHOTO M300peTeHUSs SABJSEeTCS IIpeldocTaBJIeHUe
criocoba mJg IOJYyYeHMS TIpemocTaBJISeMOM CcoIJlaCHO IOpyToM 3amaue
IBYXKOMIIOHEHTHOM CUCTEeMb CBA3YIIMX BEIeCTB.

Takxe 3Bajadvel »OaHHOTO M300peTeHUs SABJSeTCA IIpeldocTaBJieHUe
criocoba mOJg IIOJIyUdeHMd Iomalnmero »SJIeMeHTa, JUTeMHOM (QOPpMB MM
JUTEeMHOT O CTEepXHS U3 bopMOBOUHOM cMecHu, Ipu 2TOM  CMecCh
bOpPMOBOUHOTO MaTepMualyla CBA3HBHBAETCHS C IIOMOMbI MOIpelocTaBJISeMOM
COTJIacHO oOpyTon 3amaue IBYXKOMIIOHEHTHOM CUCTEME CBA3YIOMUX
BemecTB.

M, HakoHell, TaKXe 3amjauel @»OaHHOTO wu300peTeHUA ABJILeTCH
IpenocTaBJleHMe COOTBETCTBYHMEIo IoJakmero 2JieMeHTa, JMTeMHOMU
bopMHL M JIMTEMHOTO CTepXHSI, KOTOpHEe IIOJIyualnT IpeloCTaBJISeMBM
criocotom.

OCHOBHYID 3amjauy IOaHHOTO M300peTeHMA pemanT ¢ IIOMOILI
KOMIIOBULIMM (GEeHOJILHOM CMOJIH OJIS NPMMeHeHMS B [IDoJuypeTaHoBoM Cold-
Box- u/mam No-Bake-cmnocobe, BKJOUALIEN CJIeOyIMe BelecTBa:

- OPTO-KOHIEHCUPOBAHHEM beHObHEI pesoa c



STePUOULUPOBAHHEIMU U/MIIM  CBOOOOHEIMM METWUJIOJILHEIMU  T'PYINaMy B
obmeM kKoJmuuecTBe oT 40 mo 60 Macc.? IO OTHOmMeHMI kK ofmed Macce
KOMIIOBULINMY GEeHOJILHOM CMOJIH,

- cBobGomHel OQopMalbIermun B KoJuuecTBe MeHee 0,1 wmacc.%,
NPenIouTUTEeJIEHO MeHee 0,08 wMacc.5%, OCODOEHHO MNPenlIouTUTEJILEHO
MeHee 0,05 wmacc.%, II0 OTHOmEeHMI K ofmely Macce KOMIIO3MUIUK
beHOJILHOM CMOJIHL,

- OIMH WM 06oJiee IMPOOYKTOB peakKumuy O¢opMaljibIeruia C OIHMM
i toJjiee C-H-KMCJOTHBEIMM COEIOVMHEHUAMHA,

— @OOIOJIHMTEJILHEE KOMIIOHEHTH B O00mMeM KOJMUYeCTBE II0 MeHbIen
Mepe 38 mMacc.$%,

OpM STOM KOJMUYECTBO BOIOH B KOMIO3ULMM (OeHOJIBHOM  CMOJIH
cocTaBJgeT He OoJjiee 1,0 wMacc.$ (OpemnouTmTeslbHO He 6ojgee 0,5
Macc.%) II0 OTHOmMeHMI K ofmel Macce KOMIO3UUIUM (GEeHOJHLHOM CMOJIH.

[Ipy »TOM BHpPaxXeHMVe "OPTO-KOHIOEHCHPORBAHHHEE OQOeHOJIbHHE pPEe30JIH
C  SOTepUIMLMPOBAHHEIMU U/MIM CBOOOIHEMM METUJIOJbHEMU  Tpynamm"
obosHauaeT QeHOJILHYI CMOJY, MOJIEKYJIE KOTOpOon

(al) (al-i) coemMHEeHH MOCTHMKAMMU METUIJIEHOBOTO IIPOCTOTO Bdupa
B OPTO-TIOJIOXEHUAX,

(al-11) MenT [IOJIyUYEHHEE n3 beHOJIBHEIX MOHOMEPOB
apoMaTHUyecKMe KoJblla

u

(bl) (bl-1) pacHoJIOXeHHH B OPTO-IIOJIOXKEHMUIX,

(bl-1i) wmmMmenT 2TepudOUMUIMPOBAHHEE ¥W/MIM CBOOOIHHE METWJIOJbHEE
TPYINH (CM. Takxe dopmyJsy 11).

[lpy >TOM TIOHATHUE "deHOJILHEM~MOHOMeP " BKJIOUAET Kak (B
YaCTHOCTM) HesaMelleHHEM ¢eHoJl (CgHsOH), Tak UM 3aMeleHHBe (QeHOJIH,
HalpuMep, O—-KpesoJ, m-Kpes30JI, pP-Kpe30J, p-0yTMIIdGEeHO, P-
OKTUIIQEHOJI, P-HOHMIQEHOJI ¥ KaplaHoJ (coenmMHeHMsa, oOOO3HadyaeMie
bopmysionn I, opu »ToM B mOpencraBiageT coboy aampaTruueckKue,
HepasBeTBJIeHHEe Tpynnu ¢ 15 artomamu C m 0, 1, 2 miau 3 OBOVHEMHU
CBA3AMA, B YaCTHOCTHU [IeHTaOelleHn, MMeHTaleKalIVeHWJI u
[IeHTaleKaTPUeHWI) ; M3 3Tux "QeHOJIbLHEX MOHOMepoB" deHos (CgHsOH),
O—-Kpes30JI M KaplaHOJ ABJAKRTCSH IIPelloUTUTEeNbHEMY, GeHoJl (CgHsOH)
ABJIAETCA OCODOEHHO TIIPenlouTUTeJIbEHEM. lloudaTue "opTo-nioJoXxeHMe"

oBo3HauaeT OPTO-IIOJIOXEeHIME TIIO OTHOIMEHMI K I‘I/I,]IpOKCI/IJ'IbHOﬁ T'pyIire
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benosta. Ilpm BTOM He MCKJIOYEHO, UYTO B MOJIEKyJlaX [IPUMEHSIEMHX
COIJIaCHO TaHHOMY M300peTeHMI OpPTO-KOHIEHCHUPOBAHHEX  (OEeHOJIbHEIX
PE30JIOB TaKXe HaxOoOATCH

(a2) CBA3aHHBEE Uepe3 MeTUJIEHOBEHEe  TpPYINH  apoMaTHudeCKUue
KOJIblla (HapAaly CO CBA3AHHEIMM 4Yepes MOCTUKM MeTUJIEHOBOI'O IMIPOCTOIO
sdrpa apoMaTHUUeCKMMM KoJblamy (al)) wu/wmuim

(b2) KOHLeBEHe aTOMEL BONOPOIa B OPTO-IIOJIOKEeHUN (HapaAly C
KOHLEBEIMM METWMJIOJBLHEMM TpyIlldaMy B OPTO-INOJIOXeHMM (bl)).

BrpaxeHre "sTepudMLUMpPpOBaHHEE U/MIM  CBOOOIHEE METWJIOJbHEE
rpynne” ofo3HauaeT BaMeCTUTEJM apoMaTUMUeCKMX KoOJIell C obmen
bopmysion -CH,OR (mopm »ToM R=aToM BoOmopola WIM OplaHUMUueCKUN
pamukasi) . ST  3aMeCTUTeJIM apoMaTUMUeCKMX  KOJIell [IPUCOeOVHEHE!
IPEenrIoYTUTEJILHO B OPTO—TIOJIOKEHUAX . "CBoBOonHEE" MeTHUJIOJIbHEIE
TPYNIIHE IPpYM 2TOM ABJIAIRTCA 3aMeCTUTEeJAMM, Y KOTOPHX R NpencrapisgeT
coBoM aToM BoIopona, a "mTepudbuumMpoBaHHHEe" MeTUJIOJILHEIE TPYIIIH
ABJIAITCA 3aMeCTUTeJIAMA, N4 KOTOPEIX R npencraBJIgeT coBon
OpraHMYeCcKUM paIdukall.

IIpu 3TOM B MOJIEKYJIax COTIJIaCHO OaHHOMY n300peTeHND
IIPUMEHSAEMEX OPTO-KOHIOEHCUPOBAHHHX (OEHOJIBHEIX Pe30JI0B OTHOIEHME
MOCTMUKOB METUJIEHOBHX IIPOCTHX 520MPOB K METUIJIEHOBHM MOCTHKAM
COCTaBJIAET TIPEeNlIouTUTEeJILHO IO  MeHbIelr  Mepe 0,5, 0CcODeHHO
NPpeIlNoUuTHUTENIbHO II0 MeHbIlel Mepe 1, a KOHIUEBHX MEeTUJIOJIBLHHX TPYIII
B  OPTO-IIOJIOXEHMM K KOHIEBHM aToMaM BoIopola B OpPTO-IIOJIOXEHUU
NPpedlNouTUTEeNIbHO IO MeHbmeM Mepe 0,5, 0Cco®eHHO OpPellNouTUTEJIBHO II0
MeHbIIeM Mepe 1, 0OoJlee NOPeldlNOUTHUTENBFHO IO MeHbmen Mepe 1,5,
HauBoJiee MNPeArnouYTUTEJILHO II0 MeHbIleM Mepe 2.

Takre @EeHOJIBHEIE CMOJIE, Kak yxXe OBUIO M3JIOXKEHO BHIIE, TaKXe
0003HauarT KaK CMOJIH OeH3WJIOBEIX IIPOCTHX 50MPOB. VX  MOXHO
[IOJIYYUTE IOJIMKOHOeHCcalluen beHOJIOB u bopMaJib IeTnUIOB (ripm
HeoOXoOMMOCTM B OQopMe MHapadopMallbIerria) B MOJSPHOM COOTHOIEHUNU
or 1:1 mo 1:2, mpemnourTuresbHo oT 1:1,2 mo 1:1,5, kaTaamu3upyeMon
IBYXBAJICHTHEIMY MOHaMM MEeTaJUIOB (MpedrnouTuTeJIbHO Zn?') B cyabo
KMCJIOM cpene.

MeTMJIOJIbHEE  TPYNINHE  (QEeHOJBHOM  CMOJIE HOJIydalTCcsa B XOIe
peaxkuMM C QopMasIbOeIMIOOM; 3STepUdMUMPOBAHHEE MEeTUJIOJIBHEE I'PYIIIIEL

IIoJiyyamnTCc4d B Xonme Pearumm C (])OpMaJ'IB,]IeI‘I/I,]IOM B IIPNCYTCTBUUA
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STepUdULIMPYIIIerO CIVNPTAa.

B UYWaCTHOCTM IIpM [OPOMBILJIEHHOM TIIOJIyYeHUM aKTyaJIbHEX OpPTO-—
KOHIOEHCHUPOBAHHEX beHOJIE HEIX pPesoJIoB c BEICOKMM comepXaHVeM
CBOOOOHEX /U 3TePUIULNPOBaHHEIX Me TUJIOJIb HEIX TPy IJId
[IpYMeHeHM A B Cold-Box- i  No-Bake-cniocobe oCcTaeTca  noJ4
croOOmHOTO OQopMabIerMIa B CMEeCHM OPOIOYKTORBR, KOTOopasd IIoJydaeTcd
IoCJIie NOJMKOHIeHcauuM ¢eHoJla M dopMalibOerMIa KakK OIMCaHO BHIIE.

IlouaTue "OPTO-KOHIEHCHUPOBAHHEE beHOJILHEE pe3oJH"
(AaHTJIMMCKUN ortho-condensed phenolic resole) B OOBYHOM
npodeCcCrMOHAJIBEHOM I[IOHMMAaHUM BKJIOUAeT COeOMHEHMS, KOTOPHE OINMCAaHH
B yuebHuke "Phenolic Resins: A Century of progress" (M3maTesb:
L. Pilato, M¥MspmarenbcTBO: Springer, Jahr der Verdffentlichung:
2010) B uYacTHOCTM Ha cCTpaHule 477 c nomombi Ourypsl 18.22. Takxe

[IOHATHEe BKJIOUaeT YykasaHHHe B VDG-Merkblatt R 305 "Urethan-Cold-

Box-Verfahren" (Februar 1998) - 3.1.1 "cMOJE OeH3UJIOBEX IIPOCTHX
50MpPOR (opTo-deHOJIbHEEe pesoJH)". KpoMe TOIO, TIIOHATHE BKJIOUAET
packpriBaeMele B EP 1057554 Bl  "(QeHOJIbHEIE CMOJIHL THIIa  CMOJI

OeH3UIJIOBEIX IIPOCTHX 20upoB", cM. TaM B dYacTHoCTM ab®3auer ¢ [0004]
nmo [0006].

[TpMeHSeMble CoTJlaCHO OaHHOMY U300peTEHNO opTO-
KOHIeHCUPOBAaHHEE (eHOJILHEE Pe30JIEl M3 KOMIIOHeHTa (QEeHOJILHOM CMOJIB
VMET CBOOOOHHE MeTMJIOJNLbHEEe TIpynns —-CH,O0H u/Min 2sTepUdULIUPOBaHHEE
MEeTWUIIOJIL HEIE TPYIIIIEL —-CH,CR. B DTePUOGUINPOBAaHHBIX METUIIOJIb HEIX
Tpylnax aToM BOOOpoIa, KOTOPHM B CBOOOIHEIX METMJIOJILHEIX TPYIIax -
CH,OH CBA3aH C aToOMOM KucJjopona, 3aMeHeH pamrKaJioM R;
DTepUOUIVPOBAHHEE METUJIOJIBHEE TPYINH 00pal3yonTcsa B IIPUCYTCTBUNA
CIMpTa BO BpeMd peakKluumM oGopmMajibIermunma C IIpUMMeHsaeMbBM (QeHoJioM. [lpu
5TOM B IIePBOM IIPEeONOoUTUTEJILHOM BapMaHTe R TIpencTaBjisgeT cobon
aJIKWJIBLHEM paaukaj, To ecTb Tpynne -CH,OR m#OpelcTaBJIglT coBon
AJIKOKCHYMETUIJIEHOBHE TPYINHE. [IpM STOM TIPEOIOUTUTEJIBHEIMU ABJIATCA
aJIKMUJIbLHEIE paIivKaJkl, Mermnme oo OecaTtu aTOMOB yTJlepona,
OPpennouTUTEeJIbHO W3  TPYIINH, cocTodmer U3 MeTuia, STUIa, H-
oponmja, W3oNponuia, H-OyTwuila, WM300yTWII, TpeT-0yTuia, OKTUIa u
HOHWUJIA .

IlouaTue "cBo®onHuM OQopMalbIerun"” obo3HavaeT, UYTO B CMoJe

HaXoIOATCA MOJIeKYJIEL (]_)OpMaJ'Ib,JIeI‘MJIa, HaJlMdrme KOTOPEX IIoOTBepXIaceTCHd
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KCN-MeTOnOM (CM. HMWXe MeTOol 2 B IpuMepax) .

[lonaTue "coenmHeHue Tuna C-H-KMCIOTHOTO peareHTa'" oO3HadaeT
opr'aHn4ueCcKoe COeIVHEHNE, KOTOpoOe CIIOCOBHO oTnaBaTh aToM
BOOOPOOa, COEeOMHEeHHHM C aTOMOM yIJlepoIa, B KadeCTBe IIPOTOHa Hu
TakuM o00Opa30oM (QOpMaJIbHO BHIIOJHATL QYHKUMI KWCJIOTH. B UYaCTHOCTHU
NPeONOUTHUTENIEHE CoeOuHeHUsa Tuna C-H-KMCIOTHOTO peaTleHTa, KOTOPHE
XOPOWO CMEMMBAaTCA C KOMIO3MUIMEN (QEeHOJBEHOM CMOJIH IO M300peTeHUD.

HpeHHOqTMTeHbHO IIPMMEHAIT C-H-KMCJIOTHEIE COeIVMHEeHWHd,

- TeMIepaTypa BO3TOpPaHMS KOTOPHX OoJjiee 60°C

n/mUiam

- KOTOpHe ob6JamainT TeMIepaTypOoM KUIIEeHMS B OMalla30He OOBUHHX
ojig Cold-Box-cnocofa pacTBOpHUTeJelN, OPpenlouTruTesbHO Bhme 150°C.

KpomMe Tor0o C-H-KMCJIIOTHHE COEOMHEHUS MNPEeNlOoUTUTEJILHO IOJDKHE

- He #ABJIATbCA CMR-BemecTBaMM kKaTeTropu# 1A wmiam 1B,

- He MMETH HENPUATHOTO CHelUudnUuecKOT'O 3allaxa,

— He IIOBHIIATE BA3KOCTE I'OTOBHIX CMOJI.

VI30B6peTeHre OCHOBEBAETCHA Ha HEOXMIAHHO IIOJIyUeHHHX CBeIeHMAX
O TOM, UTO CcoIepxaHMe CBOOOOHOTO ¢QopMaibIeIMIa B KOMIIO3ULIUNY
beHOJILHOM CMOJIHL, KoTOpas COOEepPXUT OPTO-KOHIEHCUPOBAHHEIM
beHOJIbL HEM pes30J C 2TepUOUIIMPOBAaHHEMN n/ CBOOOIHEMMI
MEeTUJIOJILHEIMM TPYIINlaMy, IIPpUM B3aMMOIEMCTBMM C OOHMM MM OoJjiee C-H-
KUCJIOTHHMUY COeIMHEHMSMM MOXEeT CHM3UTLCS no MeHee 0,1 macc.$. Ilpwm
2TOoM of0pasyeTcd OIOMH MM 0OoJiee NPOOYKTOB peakluM QopMajibOeruna C
OOHVMM WM OBoJiee coelMHeHMaIMM Tula C-H-KMCJIOTHOTO peareHTa. OJOTO B
YAaCTHOCTM OKa3aJiloCh HEeOXMIAHHLHM, Tak COIJIACHO B OOMeM M3BeCTHOMY
yueHmnio (cMm. Bayer/Walter, Lehrbuch der organisehen Chemie, 20.
Aufl., 1984, S. 3071) STOT BUI PeaKUMM He IIpoTekaeT 0es
nobaBJIeHUA OCHOBAHUM . YJacTo IIPUMeEH I eMEIMI/ OCHOBAHU MU IJIs
IpoBeleHUI TaKMxX peaklui ABJISTCI OIUIEPUIOMH, IUsTUIIaMuH mjaInu KoCOs
(cm.: H. Gault et A. Rcesch, memoires presentes soc. chim.,
1987, 148, 1410). TakrMe OCHOBAHUA IIPU TOJYUYEHUM  KOMIIO3ULIUN
beHONBLHOM  CMOJIH IO M300peTeHMIO He H00aBJISITCA U OCHOBHHE
CBOMCTBa peakUuIMOHHOM cMecHu nJisg eJm npeobpa30BaHMA He
YCUIMBaKOTCAa. KpoMe TOTI'O, HEOXMIAaHHO OKaszaJiloCb, 4YTO of0pasyrmmecsd

Ipm Hpeo@paSOBaHMM IIPOOYKTEI pPeakrumm He coz3manT IIoMeX Ipn
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IPpVMeHeHUNU IOJIyUYEeHHOMU KOMIIO 3ULIUN beHOJILHOM CMOJIH B
[IOJINYypPeTaHOBOM Cold-Box- /NI No-Bake-cniocobe. HaoGopoT
obpaszyKmMecsa TNOPOOYKTH peaKUuM ooopMajibmeruia C OOHMM MM OoJiee
coenuHeHMaAMM TuUIa C-H-KMCJIOTHOTO pPealeHTa ABJAKOTCA IIPUUMHOMN
YIIy4dle HHEX CBOMCTR pasJIoXeHU S COOTBETCTBYIINX OTBEPXIeHHEX
CUcCTeM CBA3YIMUX BEIeCTB; BapMaHTH OCyIEeCTBJIEHUSA KOTOPEHIX
IoeTaJIbHO OIMCAHE B CBA3M C »OBYXKOMIIOHEHTHOWM-CUCTEMOM CBA3YKINX
BEIleCTBE 10 MU300peTeHUo.

B smMTepaType MMETCS pPa3JIMUHEE CHOBaAHMA IJIid NpuMeHeHus C-H-
KMCJIOTHHIX COeOMHEHUMM B KadeCTBe aKLUeNTOpOoBR GopMalbIeruna:

US 2011/0015341 Al orHocuTca K "Phenol-formaldehyde resins,
method for the production thereof and use thereof as binders”
(HazBaHMUe) . PackprelBaeTCHd IpYMeHeHNe alleTuilalleToHa,
MeTumJlalleToalleTaTa WM 4-OKCcoleHTaHajla B BOINHOM pacTBOpe B
KOMOMHALIMM C HeOopTlaHMYeCKOM CoJibl (B dYacTHOCTM OopaToM) IIpHU
oJlydyeHUM $eHoJ-bopMaibOeTMIOHEX CMOJI. B kadecTBe "yJOBUTeJIeM
bopMasiboeruma" yrIoMMHaeTCsa MeJIaMMH M MOUYEeBMHA.

EP 0138448 Bl oTHocuTca k "Method for producing a self-
contained pressure-sensitive copying material involving the
removal of free formaldehyde from a formaldehyde-containing
Suspension of microcapsules”" (HazBaHMe). PacKpHBaeTCsa IIpUMeHeHUe
MaJIOHOBOM KMCJIOTH, alleTujialleToHa, MaJloHaMMOa, »OUBTUIMaJIoHaTa,
sTUJlalleToHaleTarTa, IUKJIOTeKCaHoOHa, LIMKJIOTIeHTaHoHa, a TaKxe
IUKJIMUEeCKUX KeTOHOB WM COoelIMHeHUM OeTa-OukapOoHUIIa B KadecTBe
YJIOBUTEJIeEN dopMaJbIeTuia.

US 5160503 oTHocuTca kK "Water-soluble Dblends of active
methylene Compounds and polyhydric alcohols as formaldehyde
scavengers" (HazBaHMe). PackpHBaeTcCsda IMIPUMEHEHMe IMaJIKMIMaJioHaTa
B KOMOMHaUMM C alleTuJIalleTOHOM B KauecTBe akllelnTopa oopMalbneruia
B BOIHHX pPacTBOpax.

US 2212506 oTHOocuMTCA K "Preparation of methylene dialkyl
malonates" (HazBaHMUeE) n PaCKpPHEBAET [OJIyYeHue
MeTUJIeHeNVAJIKUIIMaJIOHATOR peakuuen OVaJIKuIMaJioHaTa c
bopmasibmeTruooM B IEJIOYUHOM Cpelde UM IOUTM He CcoIepXalmeM BOIEH
pacTtBOopuUTesie (<5% BOXH) .

US 5795933 oTHocuTca Kk "Containing formaldehyde resin,
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formaldehyde scavenger and carrier" (HazsBaHMe) ¥ pPacCKpPHBaeT
IpMMeHeHMe aKIUelITOopoB O¢opMalibieruIa C I[IO MeHBbIe Mepe OIHUM
AKTMBHEIM BOIOPOIOOM MEeTUJIEHOBOW TPYIIH, TakKMxX KakK, Haopumep, 1,3-
IUKJIOTeKCaHONOH, OVMEeTUIIMaJIOHAT WM  IUSTUIIMAJIOHAT B BOOHOU
PeakKlMOHHOM cCpelle M IIpM MeJIOUHOM 3HaueHuMM pH OpuMepHo oT 7,2 HO
9,0.

OCcoBeHHO TIPEeNIOUTUTEJIEHOM  ABJISETCS  KOMIO3ULIMA (QeHOJBHOU
CMOJIH II0 M300peTeHMI (Kak OIpeneJjieHO BHIIe), B KOTOpoM ofmee
KOJIMUECTBO [IPOOYKTOB peakKUuu OoopMaljibmeruia C OOHUMM WM OoJiee
coenuHeHMaMM Tuna C-H-KMCJIOTHOT'O peaTleHTa cocTaejsaeT 0Oojee 0,1
Macc.%.

Takasa KOMIO3MLIMA OGQeHOJIBHOM CMOJIH OCHOBHBAaETCS Ha OCHOBHOU
CMecCH, KOoTopas Hapfaloy C OPTO-KOHIOEeHCUPOBaHHHEM (QEHOJIBHEIM pPe30JI0M
C  SOTepUMOMUMPOBAHHBEIMY UM/MUJIY  CBOOOIOHEIMM METUJIOJIBHEIMY  I'PYIIIIaMU
COOEepPXUT 3HauUMTEJIbHOE KOJINUECTBO CBOBOOIHOTO bopmasiboeruna.
BapraHTH OCyWEeCTBJIEHMA IIPUBOIOATCA HMXe B ClIocofax I[IOJIyYeHMA 10
n300peTEeHNO (IpennouTUTeJSIbHO COOTBETCTBYyIIEN n300peTEeHN)
KOMIIOBUUUY (QEeHOJILHOM CMOJIH .

OcoBeHHO TIPEenlNouTUTEeJILHOV  ABJISeTCS  KOMIIO3UIMA  (GeHOJBLHOM
CMOJIH 1o n300peTeHU (ompenesieHHOM BHIIE, OpennouTUTEeNIbLHO
onpeneJIeHHOM KaK MNIpeAlouTHTeNIbHasg), KoTopasd COOEePXUT B KauecCTBe
OOTIOJIHUTEJILHEX KOMIIOHEHTOB :

- omHO wmIu 6oJjiee C-H-KMCJIOTHHX cCoenOuHeHUM, npuuem pKa C-H-
KMCJIOTHHIX COeIOMHEeHVM HaxXOIMUTCS NPeAlNouTUTEeJIbHO B OMamnasoHe oT 5
no 14 (npemnouTuTesJIbHO OoJiee 7, IpPennouTUMTeJIbHO ©OoJiee 8) TIIO
OTHOIEHWI K KMCJIOTHOMY, CBSA3aHHOMY C YIJIEPOIOM BOIOOPONY

u/nnm

- PacTBOPUTENL, KOTOPHM BHOMpPAKT U3 TPYIMNNH, COCTOAMeN U3
AJIKMJIOBHIX CJIOXHEIX sdupoB KPP HBIX KUCJIOT, AJIKWUJICUJIMKATOB,
OJIMTOMEPOR AaNKWUJICUIVMKATOB U UX CMeCceM.

KoMmmosuiisas GeHOJBHOM  CMOJIH, kKoTOpAada (Hapanmy C OpyT¥MK
KOMIIOHEHTAaMM) BKJIUAET pPaCTBOPUTENL, ABJIAETCS OIPellouTUTeJIEHON
OJIA T[OpakKTUUeCKOWM Lelu peTlyJIupoBaHMsa BA3KOCTM, TakK Kak Takasd
KOMITO3ULIN A beHOJILHOM CMOJIH JIydie nepepabaTHBaeTCH, ueM
COOTBETCTByKMAasa KOMIO3ULKA 0e3 pacTBOPUTENS M, COOTBETCTBEHHO, C

IPYyTOM BA3KOCTHIO.
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C-H-KMCJIOTHEE COenMHeHN c pKa BEIIIE 14 Kak [IpaBUJIO
HENPUTOOHEL OJ4 peakuuuM C popMasbmeruMnooM. VMx OpUCYTCTBUE B
KOMIIO3ULIMY GeHOJILHOY CMOJIH IO M300peTeHMI XOTSA M He MCKJIYaeTCH,
HO He 4BJIAeTCA NpellIOoUTUTeJILHEBM.

[IpeINOUTHUTENBEHOM ABJIAeTCHS KOMIO3MUMSA (QEeHOJIBHOM CMOJIEL 110
M300peTeHMD (ONpenesjieHHada BHIIE, IIPeANOUYTUTEJILHO OIpenesjieHHad Kak
NpedlNoUuTHUTeNIEHAL), Y KOTOPOM HEeCKOJIbKO WM IO MeHBIIeM Mepe OIHO
C-H-xmucJjoTHOE cCoeIVHeHue MOEHTUYHO COeIVHEHMIO THUIIa C-H-
KMCJIOTHOTO peareHTa HEeCKOJIbKMX MM OOHOTO IPOoOYyKTa peakKlnM.

[lpennouTMTeJIbHO KOoT'Ja Kaxioe IIPUCYTCTByKIee B KOMIIO3MUUU
beHOJIBHOM CMOJIEL C-H-xmucJiioTHOE CoeIOMHeHue COOTBETCTBYET
IPUCYTCTBYyKIEMY B KOMIO3ULIUM GEHOJILHOM CMOJIE MPOOYKTY peakKluu
bopMasiboermma; npu TaKoOM BapMaHTe OCYIEeCTBJIEHUI Kaxmgoe
NnpMUMeHsaeMoe C-H-xmucJjoTHOEe CoelMHeHMre CriocofcrTByeT CHIDKEHMIO
comepxaHusa dopMasibOeTrMIa B KOMIOBMUMM GEHOJILHOM CMOJIH.

[IpennouTUTEJILHOM ABJISeTCsa KoMHIo3uUMa GeHOJBHOM  CMOJIEL 11O
M300peTeHUn (onpenejieHHad BHIIe, IIPEeANOUTUTEJIEHO OolpeleljieHHad Kak
IpellouTuUTesIbHaA), Y KOTOPOM HECKOJIBKO MM II0 MeHBIIel Mepe OIHO
coemmHeHMe Tuna C-H KMCJOTHOT'O pearleHTa I[IpPeICTaBjsgeT cobon
CIIOCOBOHOEe K o0pas0oBaHU €HOJIATOB KapOOHUJIBHOE coeIVHeHMe,
NPEenrIouTUTEJIbHO OeTa-OMKAapOOHMIIBHOE COeOMHEeHMe.

[logpasyMeBaeTCHd, UYTO Takoe CIOCODOHOe K O0pa30BaHMK €HOJIATOB
KapOOHUJIBHOE CoenoMHeHue, NIPennouYTUTEeJIbEHO DeTa-OIMKAPOOHUIILHOE
COeIMHeHMe, ABJIAeTCHd I[IPEenOIIOUTUTEJIbHEIM OOIOJIHUTEJILHEM KOMIIOHEHTOM
KOMIIO3ULIMY GEeHOJILHOM CMOJIEL 10 M300peTeHM.

HauBoJsiee MNpednNoUTUTEJILHOM  ABJIAETCA  KOMIIO3ULIMA (GeHOJBLHOM
CMOJIEL 1o 1n300peTeHND (onlpemejieHHas BHIIE, NpeniIouTUTEeJIbHO
onpenejleHHasd KaK TIIPedlouTUTesIbHasd), Y KOTOPOM HEeCKOJBKO WM IO
MeHBIIE Mepe OOHO coeaMHeHMe Tuna C-H-KMCJIOTHOTO pearleHTa
BHOMpPAT n3 TPYIIIEL, cocToAmen ns3 oMaJjikmuiaMaJioHaTa,
NPeniIouTUTEJIbHO IM3TUIIMaJIoHaTa M IMMeTUIIMaJIoOHaTa.

3TV COeIMHEHMS COOTBETCTBEHHO ABJIANTCHA IIPeOlIOUTUTEIEHEMN
OOTIOJIHUTEJILHEMY ~ KOMIIOHEHTaMy  KOMIO3ULMM  QeHOJIBHOM  CMOJIEL  II0
M300peTeHun.

IMsTUIMaJioHaT ¥ OUMeTHMJIMaJloHaT He comoepXaT aToOMOB asoTa,

KOTOPEE MOTWYT BEIIIOJIHATB (]_)yHKLI,MIO OCHOBAHUM JIsonca; BO3MOXHO
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IIORTOMY OHM OCOOEeHHO MNPUTOOHH IJIS KOMIO3ULMM (QEHOJLHOM CMOJIH IIO
n306peTeHNo, KoTopasda openycMoTpeHa oJIis IpUMeHeHU S B
noauyperaHoBoM Cold-Box- wu/miam No-Bake-cnocobe. CpaBHUTEJLHBEMA
COeIMHEeHMAMM, AaTOMBEl a30Ta KOTOPHX MOTYT BHCTYIIATHL OCHOBAHUAMU
JbioMca, ABJANTCHA, HalpuMep, MOUeBMHa, TIYaHMIOMH, MeJlaMMH WK
TpMa3uH. OTU COedIMHEeHMUSI IIPpUM MCCIeOOBaHMM OKa3aJMCh HeIpUMI'OOHBMA
0y Cold-Box-cnocoba, TakK KaK OHM YKOpauMBalT BpeMsa XU3HM IIecka
B T'OTOBEIX CMeCHaxX IIeCKa (CM. BHIIE) .

K mnpomykTaM peaKLUuM IPpY IPUMEeHeHUM CJIOXHEIX 5S0MPOB MaJIOHOBOMU
KMCJIOTEL B KauecTBe C-H-KMCJIOTHHX 53IOOYyKT-COEIMHEeHUM I[IpUHAaLOJIeXaT B
YaCTHOCTM 2-MEeTUJIEHOBHM CJIOXHBM 20MpP MaJIOHOBOM KMCOTH, 2,2-
Buc (IMMIPOKCHUME THUII) OBHIM CJIOXHHM  20MP  MaJIOHOBOWM  KMCJIOTH, 2=
(ITMOPOKCHMETWJI) OBHIY  CJIOXHHM  20MP MaJOHOBOM  KMUCJIOTH M 2- (3-

TUOPOKCU-2-0KCAIIPOIIMJII) OBEM CJIOXHEM 20MP MaJIOHOBOM KMCJIOTH.

O O O O
“")Hfl“* A
HO™  on
O O 0O O
RDJ\iLDR RO%(R
HO <0
OH

Ipu mTOoM R He3aBUCHMMO IpyT' OT IpyTa IMOpencTaBjigeT cobon
MeTWUJI, STWJ, H-NOPOIWJI, W3O0NPpONIWJI, H-OYTWUJI, HN300YyTWUII, TpeT-O0yTU
WM IOpyToM aJkuil, uMeomut oT 4 pmo 9 atomMoB C. JpyrMMM He
OT'PaHMUMBAKIMMK IIpUMepaMM IIPOOYKTOB peakluuu dopMasibmermuna C

coemmMHeHAMM Tuila C-H-KMCJIOTHOTO pearreHTa MOI'YyT TaKXe OBITE &
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opu 9SToM R He3aBUCHMMO IpyTI OT »IOpyTra OpelcTaBligeT cobol
MeTWUJI, BTWJI, H-IOPONIWJI, W3O0NPOoNMJI, H-OYyTWJI, HnN300yTUI, TpeT-O0yTuJI
WM IpyToW aJikui, uMeomuit or 4 mo 9 atomonB C.

I[IoOTBEepPOIUTEL HaJlMuMe TIIPOOYKTOB PeaKUMM MOXHO M3BECTHHEMMU
aHAJIMTUUYECKMMMY MeToNaMM, TaKMMM Kak, HaopuMep: GC-MS, 'H-NMR mm
13C-NMR.

KoMmnosuiiya ©GeHOJILHOM CMOJIH 10 M300peTeHMID (onpenejleHHas
BHINE, IpennouTUTEeJIbHO onpeleJleHHas Kak npednouyTuTeJIbHag)
IPedlouTUTEJIBHO BKJIOUAET

- OPTO—-KOHIOEHCUPOBAaHHHM beHOJIL HEM pesoJI C
STePUOULUPOBAHHEIMU  U/MJIM  CBOOOOHEIMM METWUJIOJILHEIMU  I'PYINaMy B
obmeM koJmuecTBe oT 40 mo 60 macc.$,

- cBoOGomHBElM ¢QopMabIermn B KoJuuecTBe MeHee 0,1 wmacc.%,
NPpenOnouTrUTEeJIEHO MeHee 0,08 wmacc.5%, OCODOEHHO MNPenlouTUTEJIbEHO
MeHee 0,05 wmacc.%, I[I0 OTHOIEHMI K ofmel Macce KOMIIO3MUIUNA

beHOJIEHOM CMOJIHL,
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- OoIOMH WM OoJlee IMNPOOYKTOB peakKuuM o¢opMalibheruna C OIHUM
i foJiee coelMHeHMAMM Tuia C-H-KMCJIOTHOTO peal'eHTa,

— @OOIOJIHMUTEJILHEEe KOMIIOHEHTH B O00meM KOJMUeCTBe II0 MeHbIen
Mepe 38 mMacc.$%,

IpM 3TOM IOOIIOJIHUTEJIBEHEIE KOMIIOHEHTEH BKJIOUAKT

- pPacTBOPUTEJIL, KOTOPHM BHOMpPAT M3 TPYIIH, COCTOANEeN U3
AJIKMJIIOBHIX CJIOXHBIX 50UPOB KUPHBIX KUCJIOT, AJIKMJICUIIMKATOB,
OJIMTOMEPOB aNKWUJICUMJIMKATOB U UX CMeCeM.

Kommozuumm QeHOJIBHEIX CMOJI 10 M300peTeHMI, KOTOPHE CONepXaT
PacTBOPUTEJIL, KOTOPHM BHOUPAT M3 IPYIIH, COCTOAMEeN M3 aJIKMJIOBEX
CJIOXHHX D0UMPOB XUPHHX KUCJIOT (INPelllOUTUTEJIbBHO MEeTUJIOBHX CJIOXHEIX
50UPOR, NPenlouTUTEeJIbHO  METMJIOBHEIX  CJIOXHEIX  320MPOB  palcoBOTO
Mactya), aJKWJICUJIMKATOB, OJIMI'OMEPOB aJIKMJICUJIMKATOB UM UX CMecel,
UMelT OCOBeHHO MIPelllouTHUTeJIbHEE CBOMCTBA (HaIpuUMep, PperyinpyeMylo
BA3KOCTL) IJid OO0pab®OoTKM B I[IPOMBILJIEHHOM crocobe. IIpellodTUTeJILHO
TakMe KOMIOZULMM (QEeHOJIBHBEIX CMOJI II0 M300peTeHMI colepXaT OOJIbIIYIO
MaCCOBYK IOJIO YIOMAHYTOT'O PaCTBOPUTEJIS WJIM pacTBOPUTEeJIeM, UeM
apoMaTUUYeCKUX pPacTBOPUTEJIEN.

[IpednouTUTeJIbHO KOMIIO3ULUMSA (EeHOJILHOM CMOJIE I10 M300peTeHU
(onmMcaHHasA BHINIE, IpenrIouTUTeJIbHO oBboBHaueHHAas BHINIE KakK
IpenlIouTUTeJIbHAaA) COIOEePXUT JIMIb HeOOoJIbIIoe KOJMUEeCTBO IIOJIAPHOTO
PACTBOPUTEJII WM He COINEPXUT IIOJISPHEX pacTBOpPUTEeJelM; B YacTHOCTU
OPEenrouTUTEJIEHO COCTAaBJIAeT Oof0llee KOJIUUECTBO OypdypWIJIOBOTO CIMpPTa
u oypdypasiga MeHee b5 Macc.$, OPenOrnodTUTEe]IbHO MeHee 3 Macc.%, IO
OTHOIEHMID K o0fmeMy KOJMUECTBY KOMIIO3MLUMM (QEHOJILHOM CMOJIE  II0
nz3o0bpeTeHrioD. OCOOEHHO TMNPeNlNoUTUTEJIEHO KOMMIO3ULIMA (GEeHOJBHOM CMOJIH
He COOEepXMUT HU OypdypuIIoBOTO cCcOMpTa HU dypdbypand.

Kpome TOT0O, KOMIIO3ULMS (QEHOJIBHOM CMOJIH II0 U300peTeHU

(ommcaHHasa BHIIE, IIpedliouyTrUTEeJIEHO obo3HaUeHHa4d BHIIIEC Kakr
Hpe,JIHOT{TMTeJ'IbHaFI) IIpedIiIouTrUTEeJIEHO COIOEPXNUT TOJIBEKO HeBOoJblIIoe
KOJIMYEeCTBO apoMaTUYeCKHMX paCTBOpMTeHeﬁI MJIin He COIOEepPXUT

apoMaTHUeCKMX pPacTBOpPUTEJIe; B UYaCTHOCTM OPEedlouTHUTEeJILHO OOJIA
apoMaTHUUeCKMX pacTBoOpuUTeJIen COCTaBJIAET MeHee 25 Macc.%,
NpennouTUTEJIEHO MeHee 20 Macc.$%, I10 OTHOUEHMIO K oBmemMy
KOJIMUECTRBY KOMIIO3ULNM (QEHOJILHOM CMOJIH 10 M300peTeHUo.

KomMmriosumimsa (]_)eHOJ'H:HOﬁ CMOQJIELI IIO MBOGpeTeHMIO IIpeoriouyTrTEeJIEHO
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COIEepPXUT He BoJiee yeM BCeTo 0,25 Macc.$ BopaTa (a
OPenrnouTUTeJIbHO He COoIepXuT OopaTa), NPenOlouTUTEeJSIbHO He COOEPXUT
HeopTaHMUeCKUx coJier ©6oJjee uyem 0,25 wMacc.%, TI0O OTHOmMEHMIO K
obmemMy KOJIMUECTBY KOMIIO 3ULIUM beHOJILHOM CMOJIHL . KoMmmosuumsa
beHOJBLHOM CMOJIEL 110 M300peTeHMu NPelloUuTUTEeJIEHO COIepXUT He OoJee
uem BCcero 00,0025 wmacc.% OypeH (a OPedlouUTUTEJIEHO He COOEPXUT
OYPH) .

B xoMmosuuuy GeHOJILHOM CMOJIH IO M300peTeHMI (odpeleJieHHOM
BHOE, IIPEONOUTUMTEJILHO OIpelelIeHOM BHIIe IIpellouTUTeJSIbHag) OpTOo-—
KOHIOEeHCUPOBAHHEM (QEHOJILHEM pPe30JI MNPelloUuTUTEeJIbHO MMeeT OTHOIIeHUE
ofmero KOJUUECTBa STePUIMUUMPOBAHHEX UM/MIM CBOOOIOHHX METUJIOJIbLHEX
TPyl K apoMaTMUeCKMM KOJibllaM B nOuamnas3oHe ot 0,2:1 1»mo 2:1,
IPenrnodTUTEJILHO B oOManasoHe OoOT 0,3:1 oo 1,2:1, 0COBEeHHO
IpenilouTUTeJIbHO B oMarasoHe oT 0,3:1 oo 0,7:1. IDaHHOE
nz3obpeTeHNre B YaCcTHOCTHU aKTyaJIbHO, eCcJmn [IPUMEH ST oOpTO-
KOHIOEeHCUPOBAaHHEE (QeHOJIbHEE pPe30JIEl C TaKMM CTPOeHMeM; TakK KakK JId
X IOJIydeHMA paboTanT C OCOOeHHO OoJibIMM M3OBITKOM dopMallboeruna,
TaKk UYTO B CMeCHM IPOOYKTOB COOTBETCTBEHHO HaxXOIUTCHA OOoJblIoe
OCTAaTOUHOE KOJMUEeCTBO OpopMaJibmernia, KOTopoe MOXHO YCTPAaHUTH
criocoBboMm COTJIaCHO DaHHOMY  M300peTeHMo, Bes OTPULIATEJILHOTO
BIIMAHMSA Ha IOPUTIOOHOCTL CMecHu IJisa IOpuMeHeHUs B Cold-Box- wmiam No-
Bake-cmnocobe. [Toun [IOJIYUEHUNM  OPTO—-KOHIOEHCUPOBAHHEIX GEeHOJIbHEIX
PEe30JIOB IOAaHHOTO CTPOEHMSI MOJISPHOE OTHOIeHue ofmero KoJUMYecTBa
MOHOMEPOB ¢eHoJla Kk dopMabIeTrMOy HaxXOOUTCHS OPeOlIoUuTUTeJILHO B
omanazoHe oT 1:1,3 mo 1:2. JJo CcuUX TIOp IMOIPOMBIUJIEHHOE IIOJIYUeHUE U
IpuMeHeHUe TaKmUx OPTO-KOHIOEHCUPOBAaHHEX beHOJIbL HEIX Pe30JI0B
3aTPYyOHAJIOCE  TeM, UYTO OHM IIO IIPpUUYMHE  BHCOKOTO COIepXaHMuId
cBobomHOoTo QopMasibmeruna objlamaliMd HENPMATHHEM 3aldaXoM U OBJIM
OIIAaCHEIMM IOJIS 3IO0POBLSA.

ODanHoe wm300peTeHMe  OTHOCUTCSA TakKXe K OBYXKOMIIOHEHTHOM
CUCTeMe CBA3YIIMX BelecTB OJ4 IpUMeHeHMS B HoJuypeTaHoBoM Cold-
Box- u/mimn No-Bake-crnocoBe, cocTodmelr M3

- KOMIIO 3ULIUM beHOJIBLHOM CMOJIHL, omnpenejyieHHOM BHIIE,
IpenrnouTUTEeJILHO onpenejyieHHOMN BLIIE Kak IOpednouTuTesbHad, B
KauecTBe KOMIIOHeHTa (eHOJILHOM CMOJIH,

u
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- I[IOJIMUBOLMAHATHOTO KOMIIOHEHTAa, BKJUAMEeIo IIOJMM30LMaHaT C
10 MeHbIlel Mepe IBYMA M30LMaHaATHHMM TPYIIaMM B MOJIeKyJIe.

IBYXKOMIIOHEHTHHE CUCTEME CBA3YIIMX BemecTB 10 W300peTeHUo
comepXar bopMasbOerun B ocoBeHHO MaJIBIX KOJIMUeCcTBax; UTo
cuMTaeTcs IperMyIeCcTBOM i oBCcyXIeHHOM BHIIE KOMIIO 3ULIUN
beHOJILHOM CMOJIEL M IIPeMMymeCcTBOM IJg oOcyxIaeMOoT'o HWXe crocoba u
IpUMeHeHM .

Taxxe un300peTeHMe OTHOCUTCSA K HOpuMeHeHu0 C-H-KMCJIOTHHX
COeIMHEHMM B KaueCTBe aKIeNTopoBR O¢opManbIeruna OJS [IOJy4YeHUS
KOMIIOBULMM (GEeHOJIBHOM CMOJIE, B UYaCTHOCTM KOMIO3ULMKM (eHOJILHOM
CMOJIEI IO mu300peTeHMU, OJIA OPpMMeHeHMS B oJuypeTaHoBoM Cold-Box-
n/nam No-Bake-crniocobe. OTHOCUTEJIEHO IIpenrnouTnUTeJIbHEIX C-H-
KMCJIOTHHIX COeOVHEeHUYV  CHOpaBelJIMBE COOTBETCTBYHIME IIpMBeleHHHE
BHIIE  BHBOIOL M3 OOCYXIEHMS  KOMIIOZULMUM  GEeHOJBHOM  CMOJIH  IIO
MN300peTeHrD.

[IpennouTUTEJILHEIM fABJISeTCS IIPMMEeHeHMre II0 M300peTeHMI (Kak
omnpeneJieHo BHIIE ) C-H-KMCJIO THEIX coenVHeHUn OJId [IOJIyUeHU I
KOMIIOBULUM (PEeHOJILHOM CMOJIH (MIPedloUuTUTEeJILHO II10 M300peTeHMIo) IJId
NpUYMeHeHUS B HoJuypeTaHoBoM Cold-Box- wu/unm No-Bake-crnocobe, npu
KoTopoM C-H-KMCJIOTHHE COeOMHEHUS IIPUMEHSIIT B KauecTBe

(1) axuentopa dopmMalbmermuia

¥ OOHOBPEMEHHO B KauecTBe

(ii) cpencTBa OJa YCKOPEHUS Pa3JIOXKeHUSS II0JIMypPeTaHOBHX Cold-
Box- miam No-Bake-cmoJl.

Takxe M300peTeHMe OTHOCUTCS K CHOCOOY TOJIYyUeHUS KOMIIO3UILIUNY
beHOJILHOM CMOJIH (IPedlouTUTEeJIbHO II0 M300peTeHMu) CO CJeOyomMMMY
CTaOUAMUA :

- IIOJIyueHMe MM obeclleueHMe OCHOBHOM CMecCH, BRJIOUAaIeNn

OPTO-KOHIOEHCUPOBAHHEM OQeHOJILHEM pe30J C 2TepUdMUMPOBaHHBEMNI
U/ NI CBOOOIHEIMU METUJIOJILHEIMU I'PYIIIIaMi,

a TakKxe

cpobomHEM QopMaNbIeIrMI B KoJuMuecTBe OoJee 0,25 wmacc.%,
npenmnouTmuTesibHO 0Oojiee 0,35 wMacc.%, OCOBOEeHHO TIPeNlNoUTUTEJBHO
Bojiee 0,45 Macc.%, IO OTHOmMEeHMI K oOf0meM Macce OCHOBHOM CMecCH,

IpM STOM OCHOBHasS CMeChb COIEepXuT He 0OoJjilee uUeM 2 Macc.%

BOOEl, [IPenlIouYTUTEeJIbHO He OoJjlee ueM 1 Macc.?,
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- CMemMBaHMe OCHOBHOM CMecu C OIOHMM wiIu 6oJjiee C-H-
KMCJIOTHHMM COeIMHeHuAMM C oOpa3oBaHMEeM peaKLUMOHHOM CMecUu, WU
pearMpopaHre CpBOOOIHOTO QopMaJibIermia C OIOHMM wmiIm OoJjiee C-H-
KM CJIO THEIMMA COeOMHEHM SMU C oBbpasoBaHUeM OIOHOT'O ZNEZ! DoJiee
INIPOOYKTOB peakuuu, IOpu 3ToM C-H-KMCJIOTHHE COeIMHEHMS BMeCTe
HaxoOATCd B MOJIAPHOM WM30HTKE II0 OTHOIMEHMK K O00meMy KOJUUECTBY
CcBOOOOHOTO QopMalibmerrna B CMecH,

IpM STOM peaKLUMOHHas CMeChb COIEepPXUT He O0oJjiee 2 MaccC.3% BOIH,
OPenrouTUTEeJIbHO He OoJjiee 1 mMacc.sd,

¥ IHocJenyoiee

- nobaBJjieHue OOIIOJIHUT €JIb HBIX KOMIIOHEHTOB c [IOJIYYEHUEM
KOMIIOBULMM (QeHOJILHOM CMOJIH, OIPelloUYTUTEJIbEHO KOMIIO3ULIUY (eHOJIBHOM
CMOJIEL 1o n300peTeHuD, OIIMCAaHHOM BHIIE (MpeOnouTUTEeILHO
o003HaueHHas BHIIe KakK IIPeOlouTUTeJIbHAaA) .

BommeykasaHHBEE BHBOIE OJIS KOMIOBUMUIMM  (QEHOJBHOM CMOJIE  II0
nz0fpeTeHM0, MOJIA IOBYXKOMIIOHEHTHOM CUCTEMH CBA3YKIMMX BeMecTB IO
M300peTeHUn u [IpMMeHeHU A 1o n300peTeHND OTHOCATCH TaKxe
COOTBETCTBEHHO K CIOCOOYy II0 u3obpeTeHU. OTHOCATCA B UYaCTHOCTHU
OTHOCUTEJIBHO IpennouTUTEeJIbHEIX C-H-KMCJIO THHIX CcoenMHeHuM,
OPenrnouTUTEJILHEX IOOIMNOJIHUTEJILHEX KOMIIOHEHTOB KOMIIO3ULUUM (QeHOJILEHOM
CMOJIEL M MPenlIOoUTUTEJIbHHX BapMaHTOB OCYIMECTBJIEHMS colepxXameIr'oCcd B
Hell OPTO-KOHIOEHCHUPOBAHHOTO (QEeHOJILHOTO pe3oJa.

CrieumagucTaM BO BpeMsa OpoBeleHMa crnocoba TII0 M300peTeHUro
cjlenyeT I[IpPMHMMATBL BO BHMMaHMe, UYTO IJIA peakKuuu CcBOOOOHOTO
bopmMasbmerunoa B oBcToAaTeNIbCTBax OTHEJIBHEIX clIyJaes clJenyer
non®uMpaThb OPUITOIOHEE IIapaMeTpPH pPeaKlUMM; B YaCTHOCTM CHelMaJUMCT
yCTaHaBJIMBaeT IPUTOOHYIO TeMIIepaTypy peakumn Ha OCHOBaHMUM
IpelIBapUTEJNILHEX OIHTOR, I[IPMHMMAas BO BHMMaHME IIPMBeIeHHBE HIXE
IPUMEPH .

HeoxuiaHHO oOKa3aJIoCk, UYTO IIPM CMEeNMBAHVM OCHOBHOM CMeCHU
(comepxamen yKa3aHHOe BHINE foJipmoe KOJIMYECTBO CcBOOOIOHOTO
bopmMasbmermuma) C OOHMM WM 0Oojiee C-H-KUCIJIOTHEIMM COEOMHEHUAMU B
pPeakluIMOHHOM CMeCu U IIpM peakuuy cBobomHOTO dopMaibIerMma C OIOHUM
iy Bojgee C-H-KUCIJIOTHBEIMU COeIVMHEHUSAMM, KOJMUECTBO CBOOOIHOTO
bopmMasibmerunma CHwxaeTcsa Hmke 0,1 macc.$ (1 maxe Hmxe 0,08 Macc.3?

M HIXe 0,05 mMacc.%). BrmieonmMCaHHEIX  [IpOoBJIeM, 0Oy CJIOBJIEHHHX
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BEICOKVM COoIepXaHNeM bopmMmanbmeruna, TaKVM oBpas3oM, MOXHO
n30exaThb .

OCHOBHasa ¥ peaKLUMOHHas CMECH, KakK OIIPeleJIEHO BHIIE, KOTOPHE
comepxaT He O0oJiee 2 Macc.3%, IIPenOlIoudTMTeJIbHO He OoJjiee 1 Macc.$
BOOBE, IIO OTHOMeHMIO K ofmeV Macce OCHOBHOWM WM PeaKLUMOHHOM CMecH,
NIpeyCMOTPEeHH COIJIaCHO HOaHHOMYy M300peTeHM©, TaK Kak Boga C
pearupyeT C COOTBETCTBYKIVMA  [IOJIMM3O0LMaHa THEMA KOMIIOHEeHTaMM
IOIBYXKOMIIOHEHTHOM CHCTEeMH CBA3YKOMKMX BemecTB M, TakKuM obpas3oM,
yXyOlaeT CTelleHb CIUMBKKM 000MX KOMIIOHEeHTOB. COOTBETCTBEHHO B
criocobe 1o MN300peTeHND X0oT4d u Do0aBJIAT OOTIOJIHUTEJIL HEE
KOMIIOHEHTH K pPeaKLUMOHHOM CMecCcH, UYTOOH IoJiydaJachk KOMIIO3UIINA
beHOJIBLHOM CMOJIE, OOHaKO BOIa MNPEeNlNOoUTUTEJIbHO He IIPMHAOJIEXUT WK
NpUHAOJIEeXUT TOJIBKO B  KpakHe  HeBOJBNMX  KOJMUECTBAX K  DTUM
OOIIOJIHUT eJIb HEIM KOMIIOHEHTAaM. B OTHOIEHUN NIPenrnoyYTUTEIbHBIX
OOIIOJIHUTEJIbHEX  KOMIIOHEHTOB, a TakKXe MeHee IIPeOlouTUTEJIbHEX
KOMIIOHEHTOB PEKOMEHIOYITCA COOTBETCTBYIIME IpUBeIeHHEe BHIIE
BHIBOOH [JIS KOMIO3ULUMM (QEHOJBHOM CMOJIE [0 M300peTeHUi, KOTOpPHE
TakXe OTHOCATCS K IOaHHBEIM KOMIIOHEHTAaM.

B YaCTHOCTHU IpenrnouTmuTeJIeH crioco® 1o n300peTeHUD
(onpeneJIeHHE BHINE), B KOTOPOM IIOJIYUeHMEe OCHOBHOM CMeCH BKJIOUaeT
clenyromue CTaauu:

- pearMpoBaHMe OIOHOTO WM 0OoJiee (QeHOJIBHHX MOHOMEPOB C
dpopMaslboeTUIOIOM,

IpM STOM MOJIAPHOE OTHOomeHMe of0mero KoJMueCcTBa O(opMalibIeruia
K (eHOJIbHOMY MOHOMEPY HaxXOoIMTCH B IMarnasoHe oT 1,3:1 mo 2:1.

OCHOBHEIE CMeCM, KOTOPHE I[oJydaonT TaKuM o0pa30oM, COOepXarT
OCoBeHHO OOoJIblIloe KOJMUECTBO CBOOOMNHOTO dopMallbmeruia. IllosToMy
CHWXEHMe KOJMUeCTBa CBOOOOHOTO GopMallbIerrIa OCOOEeHHO BaXHO.
3TOoTro HOOCTHTAKnT CMelMBaHMEeM COOTBETCTBYWIMEM OCHOBHOM CMecu C
ooHUM WM O6oJiee C-H-KUCJIOTHHMU COeIVMHEHMSAMM B PeaKLUMOHHOW CMecCHu
M peakuuey cpobomHOTO QopMabIerMaa C OIHMM M COOTBeTCTBEHHO
Bojiee C-H-KMCJOTHEIMM COeIVMHEeHMAMM C oOpas3oBaHMeM OJHOTO WM
foJjlee MNPOOYKTOB peakKuuy, nOpm 3ToM C-H-KMCJIOTHEE COeIVMHEHMS B
oBmeM HaxOoOATCA B MOJAPHOM WM30BITKEe I[I0 OTHOIEHMIK K  of0meMy
KOJIMYEeCTBY CBOOOIHOTO QopMasjlbmeruiga B CMeCHu.

OCoBDeHHO MpPellOUTUTEJILHEM dBJISeTCHA CIHOCOo0 TII0 M300peTeHUn
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(ompeneJieHHH BHIIE, IPEOIOUTUTEJIEHO OIIpPeleJIeHHEM BEIIE B KadeCTBe
NIPenlnouTUTEeJIBHOTO) , opmu koTopoM pKa omHOTO WM Oojee C-H-
KMCJIOTHHIX COEeIMHEeHUM HaxXOOMUTCA B IOMamnas3oHe oT 5 1pmo 14, 1no
OTHOWEHNK K  KUCJOTHOMY, CBA3aHHOMY C YIJIEPOIOM  BOLOPOLY.
[IpyBeneHHEe BHIIE BHBOOH MOJIA OIPEONOUTUTEJILHHX pKa-3HadueHun C-H-
KMCJIOTHHX COeOMHEHMM OTHOCHATCS M K IaHHOMY cCJydae.

B 4aCTHOCTM I[IPelllOUTUTEJILHEM ABJIA€TCH CIOCOD II0 M300peTeHU
(oIpeneJieHHE BHIIe, IPEOIOUTUTEJIEHO OIIpeXeJIeHHEM BHIIe B KadeCTBe
OPEenrIouTUTEJIBHOTO), B KOTOPOM peaKUuud CBOOOOHOTO dopMajibhnermma C
OOoHUM WM BoJjiee C-H-KUCJOTHBEIMM COEIMHEHMAMM C 0OOpas30oBaHMeM
OOHOTO WM O60Jlee HNPONYKTOB peaKUMM IIPOMCXOOUT IIPM TeMIlepaType B
ouanasoHe oT 80 mo 126°C, NOpedlouyTUMTEJSIBHO IIPpYM TeMIepaType B

nranasoHe orT 80 mo 100°C.

[lpy TeMnepaType Bbile 126°C pPeTryJISpHO IPOUCXOIUT HeoOpaTUMoe
[IOBpeXIeHre TpeByeMoTI'0 OPTO-KOHIOEHCHMPOBaHHOTO OQEHOJIBHOT'O pesoJia;
B OTIEJIbHEIX CJIydadax IIPOMCXOOUT IIOBPEeXIeHMe YyXe I[IpY TeMllepaType
Gosiee 100°C. 1Ilpm TeMnepaType Hmxe 80°C peakuus CBOOOOHOTO
bopMasibmerMma C OOHMM WM OoJjiee C-H-KUCIJIIOTHBEIMU COeOVMHEHMAMU IOJIA
IpaKTUUeCKMX LeJjle IIpoOoJDKaeTCsa CJMIKOM HOJITO. 9TO CIPaBelJIMBO

TarkXe B UYaCTHOCTHM IIpM IIPMMeHeHNM IIPeOIIOUTUMTEeJIbHEIX C—-H-KMMCJIO THHIX

CcoenVHEeHUM .

[MpennouTmTeJIbHEM aBJIgeTCd crioco® 1o M300peTeHUD
(ompeneJieHHHM  BHIIE, IPenrnouYTUTEeJIEHO ompeleJyIeHHH  BHIIE Kak
NpenlNoUTUTEeNbHEN) , B KOTOPOM MOJISIPHOE OTHOUIEHNE ofmero
KOJIMYEeCTRBa C-H-KMCJIOTHEIX coenVHeHUM K obmemy KOJIMYECTRY

bopMasibOoeruia B pPeakKUIMOHHOM cMecu ©OoJjiee 2:1, OpeldloUTUTEJILHO
Bojee 3:1.

Tako¥ crnoco® 1o u300peTeHM, B KOTOPOM IMIPUMEHSIT OOJBIION
M30BEITOK C-H-KMCJIOTHHX CoeIMHEeHUMN 1o OTHOIEHND K oBmeMy
KOJIMYEeCTBY OQopMallbIeTrnna B  pPeaklMOHHOM  CMecwH, IIPUBOIONUT K
OCOBEeHHO 50OeKRTUBHOMY CHIMDKEHUIO conepxaHuig CBOOOIMHOTO
dpopmMasibmermma.

OcoBeHHO TIPellOUTUTEJIBHEM HGBJISETCS CIocof TIo M300peTeHro
(onlperneJieHHBEM BHINE, IpennouTUTEeJIbHO onpenejyleHHEMN BHIIIE Kak

ONPeIlNOUTHUTENIBEHEN) , B KOTOPOM peaklusa CBOOOIHOTO dopMaiabIeruaa C
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omoHMM WM BoJiee C-H-KMCJOTHEIMM COeIVMHEeHMAMM C OoOpas30BaHMEM
OOHOTO MJIM O0oJiee MNPOOYKTOB peakUMM OPOBOOMUTCHA IO MeHbIlel Mepe 0o
Tex TI0p,

Ioka He OpopearupyeT 50 MOJI.% MMemeIoCd B OCHOBHOM CMecCHU
cBoOonmHOTO OQopMallbIeruna, IIPedlOUTUTEJIEHO IIOKa He IpopealvpyeT
70 MoOJI.% MMeKnmeTroCs B OCHOBHOM CcMecHu CBOOOIHOTO dopMalibaerula

n/mniam

noka comepXxaHue B pPeaklMOHHOM cMecu CBOOOOHOTO
bopMasibmeruma He cTaHeT MeHee 0,2 Macc.% IO OTHOWEeHMIO K oOmen
Macce pPeakKLMOHHOM CMeCH.

PeakKUMOHHYK CMEeChb C COIOepXaHMeM CcBOOOIHOTO dopMallbaerumna
MeHee 0,2 Macc.$ IO OTHOmeHHMI kK of0mey Macce peaKLUMOHHOM CMecHu,
opu  noBaBJIeHUM TaKOM  Xe MACCH  IOIIOJHUTEJILHBX KOMIIOHEHTOB
IepeBoOaAT B  KOMIO3MLMID (GEeHOJBHOM CMOJHE  (MIPedlouTUTeJIbLHO  II0
n300peTeHN), KOoTopasd MMeeT ComepXaHre CcBOOOOHOTO OopMalibOeruia
MeHee 0,1 Macc.$% IO OTHOmEeHMIO K ofmeM Macce KOMIIO3ULUKY (eHOJILHOM
CMOJIEL.

Taxxe n300peTeHne OTHOCUTCSH K CIIOCOBY [IOJIYUeHU
IBYXKOMIIOHEHTHOM CHUCTEeM: CBASYOIMUX BelleCTB (NPellouTUTeJIEHO II0
n300peTeHNn0) , KOTOPHM BKJIOUAET CJledyllye CTaauu:

- ofecrnedveHre WJIM I[IOJyUeHMEe KOMIIO3ULUUK (EeHOJILHOM CMOJIH,
ONMCAaHHOM BHINe (OPedlouTUTEJILHO 10 U300peTeHMI0 WM COIJIACHO
criocoB®y o M300peTeHMI0 TOJIYUEeHHOM KOMIIO3UUUM (eHOJILHOM CMOJIH)

u codueTaHUe oB6ecrneueHHOTO MV  [OJIYYEHHOTO KOMIIOHEHTa
beHOJILHOM CMOJIEL C

—[IOJIMM30LMAaHATHEM KOMIIOHEHTOM, BKJIOUAKIMVM [IOJMM30LMAaHAT C
10 MeHbIleM Mepe IOBYMSI M30LUMaHATHHMM TIPYINaMM B MOJIeKyJie, UTOOH
noJiyyajlachk IBYXKOMIIOHEHTHA A cucTeMa CBA3YIINX BEMECTB
(MpeldIouTUTEJIBHO 10 M300peTeHMbD) .

Taxxe wn300peTeHMe OTHOCHUTCSHS K CcHocofy I[IOJIyYeHMd IIoJawnmero
2JIEMEHTA, JIUTeMHOM  QOPMH MM  JIMTEeMHOTO  CTepXHS U3 CMeCHu
GOpPMOBOUHOTO MaTepualjla, IIpM DHDTOM CMeCb (QOPMOBOUHOTO MaTepualla
CBA3aHa C IIOMOIbID IBYXKOMIIOHEHTHOM CHCTEeMb CBA3YIIMX BEMeCTB II0
n30bpeTeHro (ONMCAHHOM BHIIe, NIPEOINOUTUTEJIbHO 0003HAUEeHHOMW BHIIE
Kak [OpenroudTuTelibHas), HOpenpnoururelibHO Cold-Box- wmim  No-Bake-

criocobom C IIPVMMEHEHNVEM O OBIUHBIX IJIA STOI'O KaTaJlnsaTopoB u
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oBopyIoOBaHUA .

Takxe wM300peTeHMe OTHOCUTCA K IIoJawnleMy 3JIeMeHTY, JUTeVHOM
bopmMe UM JIUTEVMHOMY  CTepPXHD, KOTOPEE  IIOJIydalnT  CIOCOOOM  IIO
N300pEeTEeHNK (ONMCAaHHEM BHIIe, I[IPEOIOUTUTEJIEHO OOO3HAUEHHEM BHIIE
KakK TPennIouTUTEeJIbHEY) . Takue OUTAKMUEe DJIEMeHTH, JMTEeWHEEe QOPMHE U
JIMTEMHEE CTEepPXHM IIOoJIydalT C I[IpUMMeHEeHMeM KOMIIO3ULUKM (eHOJILHOM
CMOJIEL 1o Mn300peTEeHND (ommcaHHOM BHIIE, OpenlouTHUTEeNIEHO
0003HAUEHHOM BHIIE Kak I[IPeNIouTUTeJIbHass) B KadeCTBe KOMIIOHEHTa
IBYXKOMIIOHEHTHOM’ CUCTEMEl CBA3YINX BelleCTB  IIO n300peTeHND
(omIMCaHHOU’ BHIIE, IPEenrIouYTUTEJIEHO 0003HaUEeHHOM BHIIE Kak
IpedllouTHTeNIbHAaLg) .

Dajlee @QpaHHOe WM300peTeHMe IOOPpOOHee pas3bACHAETCA C IIOMOIBIO
[IPUMEPOB 10 U300peTeHMI U  CPaBHUTEJIBHHX  [IPUMEPOB He 1o
N300pEeTEeHN

Obo3HaUeHNA:

DBE=DBE-2 (TOpTOBEM HOponyKT oéupme Rhodia)

Solvesso=Solvesso 100 (TOproBRIM NPOIOYKT  bupMH  Exxon,
BRJIOUAKMNUY pasJIMUHEE apoMaTUuecKMre yTJIEBOIOPOINE)

RME=MeTMJIOBHIM CJIOXHHEM 50Up pamncoBoro Macja (BMOTOIJIMBO;
TOPTOBEIM HOponykT "Vegetable o0il based Methyl Ester" o(OupMu
Cargill)

Cunan 187=Silgquest A-187 (TOpTOBHM OpPOAYKT oupME Crompton
SA, TraMMa-IJIMUUIOKCUIIPONIMUITPUME TOKCUCUIIaH )

[lnaBukorasa kucjoTa 40%=IlnmaBukoBad kucjiora (40-45 macc.% HF
B BOIHOM pPacTBOpPe; TOPTOBHEM NPOOyKT Ooupmel Honeywell)

MDI=Lupranat® M 20 S (TOPTOBEIL MNPOOYKT  (upmMmel BASF,
BRJUAKIWY HoJuMeps MDI ¥ 4YyacThk MOHOMepoB MDT)

CpaBHUTEJILHEM HOpuMep 1 - He OO U300peTeHMI: TIOJIydeHUe
KOMIIO 3ULIUM beHoOJILHOM CMOJIEL Bes [IPUMEHEHM A C-H-KMCJIOTHOT O
COeIVHEHUSA .

Cragusa 1:

[Molyyay NOpelBapMTeJIbHYK CMeChb cCcMemuvBaHMeM 45,96 kr ¢eHoJa,
38,14 kI BOOHOTO pacTeopa O¢opMalibleruna (50 macc.% dopMalibmeruia
IO OTHOWmeHMIK kK of0mel Macce BOIHOTO pacTBOpa oGopMalbneruna) u

0,07 auerarouruopaTa LMHKA B peakKTope. 3HaueHue pH cocrTasiudaiso 5,
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usMepeHHoe mpu 20°C.

Cramgusa 2:

[IoslydyeHHY NpeOBapUTeJIbHYI CMeChb HaIlpeBalid IO TeMIlepaTyp.l
00paTHOTO I[IOTOKa ¥ BHIOEPXMUBAJNM IIOL OOpaTHHEIM IIOTOKOM. B 3T0 BpeMd
HellpepPHBHO OTOUpasi IIpoOE M OINPemNelisaliM IIoka3aTeJlb [IPeJIOMIEHNA
oToBpaHHEIX Opod cMecu npu  20°C 1O  IOOCTWXEeHMS IIoKas3aTeJieM
NpeJIOMIIeHU A 3HaUeHUA 1,490. IIpomykT npencTaBJIAal cobom
NIpelBapUTEJIbHYID CMeChb C IokaszaTejyieM npeJioMmyieHusa 1,490.

37y IIpeldBapUTeJIbHYK CMeChb C IIoKaszaTeJeM IpejioMmieHus 1,490
OpM aTMOChepHOM MHaBJIEHUM OUCTUIIIMPOBAJIM OO IOOCTMXeHMs 125°C (B
ocTaTke) . [IponykT IpencTaBJIal cobon OUCTUIINIMPOBAHHYIO npu
aTMOCOEPHOM IaBJIEHUN IIpelBapUTEeJIbHYK CMeCh.

BaTeM OUCTWIIIALMA OPONOJIKaJlaChk I[IOL BakKyyMoM. Ilpm 5ToM
YCJIOBMA OUCTWUIIJIALMM BHOMpPAaJM TakKuMM o00pasoM, UTOOH B peakTope OBUI
BaKyyM 60 Mbap. BakyyMHada OUCTUILIALMA IpoBOIOMJIAChE npu

TeMIepaType, KoTopasd He MOpeBomaja 126°C (M3MepeHHas B OCTaTKe) U

He MOoHMXajachk Hmke 100°C (M3MepeHHas B ocCTaTKe) .

Ro BpeMAd INMCTWIIJIALNMNM II0IO BaKYyyMOM HeEIIPEPEIBHO O’I'@MpaJIM HpOGBI

U U3MEePANM IoKaszaTeJlb IPeJIOMJIeHUS OTOOpaHHHX opod cMmecu mnpu 20°C
0O HOCTIXeHMS IIoKaszaTeJleM IIpeJlIoMIIeHUs 3HaueHusa 1,610.

[locyle HDOCTWXEeHMsS IIokasz3aTeJIeM [IpeJIOMIIeHMs 3HadeHud 1,610
OVUCTUIIJIALMIO 3aKaHuMBaJM; OPOOYKT IIPeOCTaBJIaA)l cobor obpaboTaHHY
05l BakyyMOM IIpelBapUTeJIbHYK CMeChb C IIoKasaTeJleM IIPeJIOMIIEHUSA
1,610.

Cramgusa 3:

ObpaboTaHHYK non BaKyyMOM IpenRapuUTelbHY CMeChb C
IokasaTejieM NOpeJloMJleHrsa 1,610 oxjaxmalM IO MeHbIel Mepe mo 40°C.
[IoJTyYeHHEM NOPOOYKT O0003HAUMJIM KakK OCHOBHYK CMeChb U IJIS Hee OBUIA

IpelyCMOTpeHa IallbHelmas ofOpaboTka.

SHaueHue pH (omopemejieHHOe MeTOOOM 1) OCHOBHOWM CMeCcuU U
comepXxaHue CBOOOIOHOTO bopMamnbmernna (M3MepeHHOEe  MEeTOoIoOM 2)
OCHOBHOW cCcMecu onpenejsau 1npu 20°C. OmnpemejieHHoe MeToaoM 1

3HaueHue pH cocraBwio 5,0, a wu3MepeHHOe MeTOIOOM 2 coIepXaHue
cBobonmHOTO QopMalblerniga cocTaBuyio 0,35 Macc.% IO OTHOUEHMID K

ofmer OCHOBHOM CMeECH.
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KomuecTBO IIOJIYUEHHOM OCHOBHOM CMecH cocTaBuiio 60,4 wMacc.3%
rio OTHOIIEHUID K obmen Macce IIOJIYUEHHOM Ha cTamomm 1
IpeIBapUTEeNILHOM CMeCH.

OCHOBHasa CMeChb MMeJla comepxaHue Bonen 0,4 macc.$.

Cragusa 4:

K ©OCHOBHOM cCMecu coIJiacHO Tabjmie "CpaBHUTeJBHEM OpuMep 1"
no0aBJIAIM PaCTBOPUTENL M HOOOABKM M IIOJydYaJM TOTOBHM IPOIYKT.
[IoJIlydeHHHEM TOTOBHM INIPOOYKT MMeJ CcOoCTaBaM CoOTJlacHO  Tabjule
"CpaBHUTEJILHEY HOpuMmep 1".

Tabmnua "CpaBHUTEJbHEM OpuMep 1"

CocraB "CpaBHUTEJILHOTO IIpuMepa 1" Macca [kr]
OCHOBHad CMeChb 50,85

DBE 18,10
Solvesso 19,10

RME 11,50
Cuytan 187 0,30
IInaBukoBas kucjoTa 40% 0,15

T'OTOBHEM TPOOYKT WMMeJlI CcomepxaHMe cBoBomHoTOo dopMasbreruma
(usMepeHHOTO MeTOomoM 2) 0,18 mMacc.$, IO OTHOmeHMIO kK ofmel Macce
TOTOBOTO MIpPOIOyKTa.

IlpuMep 1 - 10 wu300peTeHMoO: IloJydeHMe KOMIIOBULIUM (QEeHOJILHOM
CMOJIEI C IpuMeHeHreM C-H-KMCJIOTHOT'O COeOMHEeHMUSA

Cragum c 1 no 3: IloJIydyeHMe OCHOBHOM CMeCcHu

Cramusa 1:

[lpenBapUTEeJbHYK CMeCh IoJydaJiM cMemvBaHMeM 45,96 kr ¢eHoJa,
38,14 kI BOOHOTO pacTeopa O¢opMalibleruna (50 macc.% dopMalibmeruia
IO OTHOWNEeHMI0 K ofmey Macce BOIHOTO pacTBopa OGopMalbmeruia) U
0,07 kI auerTaTouIuOpaTa LMHKa B peaKTope. 3HaueHMe pPH cocTaBIIasio
5, msMepeHHoe mpu 20°C.

Cramgusa 2:

[IolydyeHHYKD [pPelBapUTEJIbHYK CMECh HaTlpeBaJM OO TeMIepaTypH
oBpaTHOTO TIOTOKa M BHIOEPXKMBAJIM IIpM OOpaTHOM IIOTOKe. B 3T0 BpeMdA

HENpPEepHBHO OTOMpalM IOIpoBH ¥ ONpemesiaiM IIokKa3aTelb IpeJIOMISHUS

oToOpaHHEIX Opod cMecu npu  20°C 1O  IOCTWMXEeHMS IIoKa3aTeJieM

npeJIoMJIIeHMS 3HadeHusa 1,490.



28

[locyie HDOCTUXeHMs Iokas3aTeJleM [peJIOMIIeHrsa 3HadeHuda 1,490
npelBapUTeJIbHYD CMeChb OUCTWIIIMPOBAJM IIPYM aTMOCOEepHOM NOaBJIEHUM IO
OOCTIWKEeHU I 125°C (B ocTaTke) . [ponoykT npencTaBJIAa cobom
OUCTUWJIJNIMPOBAHHYID IIPpM aTMOCOEepPHOM HOaBJIEHUM I[IPeOBapUTEJIbHYI CMecCh.

BaTeM IOUCTUIIIALMID IIPOOOJIXaJIM 10O BaKyyMOM. IlpM 2TOM YCJIOBUA
OUCTWJIJIALMY BEHOMpaJM TakuM ofpa30M, UYTOoOE BaKyyM B peaKTope
COCTaBJIAJ 60 mbap. BakyyMHad OVUCTUIIJIALNMA npoxonuia npu

TeMIepaType, KOTopasg He IpeBmmaja 126°C (M3MepeHHas B OCTaTKe) M

He oIyckajlacb Hmxke 100°C.

Bo BpeMsa IUCTWIIIIALMM I[I0I BaKyyMOM HENPEPHBHO OTOMpPaM IIPOOH
M OIpemelidaM IoKas3aTeJlb [IPpeJIOMJIeHMS OTOOpaHHHX Ipo0 CMecu Opu
20°C mo mOCTWXeHMS IoKaszaTeJleM IpeJlIoMIeHus 3HaueHus 1,610.

[Tocsie @HmocTMXeHMA IoKaszaTeJleM [IpeJioMieHMsa 3HadueHusa 1,610
BaKyyMHY OUCTWUJIJIALMI0 3BaKaHUMBaJM. I[IpOOYyKT M[OpedcTaBJIA]l CcoBOou
00paboTaHHY I[IOI BakKyyMOM IIPelBapUTeJIbHYID CMeCh C IIoKas3aTeJeM
npejoMiierHusa 1,610.

Cramnusa 3:

ObpabBoTaHHYI non BaKyyMOM IpelBapUTesIbHYI CMecCh c
IokasaTeJjieM IIpeJioMIeHrsa 1,610 oxjaxmaiu 10 MeHblleln Mepe mo 100°C.
[ToJIydeHHEM NOPOAOYKT o0003HauUMJIM KaK OCHOBHYK CMeChb U IJiS Hee OBUIA

npelyCMOTpeHa IallbHelmas ofpaboTka.

SHaueHue pH (omopemejieHHOe MeTOIOOM 1) OCHOBHOWM CMeCuU U
comepxaHme CBOOOIOHOTO bopMasibmernna (M3MepeHHOEe MEeToImoM 2)
OCHOBHOM CcMecu onpenejsau 1npu 20°C. OnpenejieHHOe MeToaoM 1

3HaueHue pH cocraBwjio 5,0, a wu3MepeHHOe MeTOIOM 2 coIepXaHue
cBobonmHOoTO QopMalblernia cocTaBuyio 0,35 Macc.% IO OTHOUWEHMID K
obmel Macce OCHOBHOWM CMeCH.

OCHOBHas CMeChb MMeJla comepXaHre Bonlw 0,4 macc.$.

Cranuga 4 -  peakumd CBOOOIOHOTO bopManbmermuna C C-H-
KMCJIOTHHMM COeIMHEHMAMM C OO0pa30BaHMEM IIPONYKTOB peaKIUM:

OCcHOBHYH cMechb nOpu 100°C cMemmuBaIM ¢ 3 KT IUSTUIMaJIOHaTa (B
KauecTBe IOpuMmepa C-H-KMCJIOTHOTO COeIMHEHUS) c obBpa3oBaHuUEM

peaKHMOHHOﬁ cMecCH, PEeakKIMOHHYI CMeCE BHIOECPXNVMBAJIM 10 MVHYT TIIpK

100°C, uToOH HpoM3OIJIa PpeakKlud MexIy CBOOOIHEIM (QopMallbIeTUIOM U3

OCHOBHOM CMeCHr u OIS TIIMaJIOHaTOM. PeakUMOHHYID CMeChb 3aTeM
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CHauaJla B TedeHre 30 MMHYT oxXJjaxoaiM po 80°C, a sareM IO IO

MeHBIIEM  Mepe 40°C. [MponykT npencTaBJIAl cobon OXJIAXIEHHYIO
PeaKlMOHHYKD CMecCh.

ConmepXaHMe B  OXJIQXIOEHHOW pPeaKLUMOHHOM CMecCu CBOOOOHOTO
bopmMasibmermuna (U3MepeHHOe  MeTOoImoOM  2) OIIpenesI AN npu 20°.
VzMepeHHOE METOLOOM 2 colepXaHue CBOOOIHOTO bopmanbneruna
cocraBmyio 0,15 wMacc.%, IO OTHOmMEeHMIO K ofmel Macce OXJIaXIeHHOM
pPeaklIMOHHOMW CMeCHu.

KomnuecTBO OXJIaXOeHHOM pPeaKLUMOHHOM CMecHM cocTaBujo 61,8
Macc.% TIIo OTHOIMeHMI K ofmeM Macce IOJIYUYeHHOM Ha cTaigum 1
IpeIBapUTEeJIbHOM CMeCH.

Cramusa 5 - [HoGaBJIeHMEe  HOIOJIHUTEJIbHEIX  KOMIIOHEHTOB  IJId
IIOJIyYeHM S KOMIIO3UUUM GeHOJIBHOM CMOJIE 10 M300peTeHM:

K oxJjlaXmeHHOM peakKLUMOHHOM CMecCH coTJiacHo Tabiuie "llpumep 1"
0o0aBJIAJIM PACTBOPUTENbE M HOBABKM U I[OJydaJiM TOTOBHM IIPOOYKT.
[IOJIyUYeHHEM TOTOBHM MNPOAYKT MMeJI COCTaB coIJlacHO TabJuuue "Illpumep
i,

Tabnuua "lpumep 1":

CocTaB "llpumepa 1" Macca [kr]
PeaklLMMOHHasa CMeChH 83,85

DBE 15,10
Solvesso 19,10

RME 11,50
Cuytan 187 0,30
I[lnmaBukoBasa kmucJoTa 40% 0,15

TOTOBHM MNPOAOYKT MMeJI CcoIepXaHMe CBOOOIHOTO OdopMajibIeruia
(usMepeHHoTo MeTomoM 2) 0,08 Macc.$% IO OTHOWEeHMIO K 0O0mel Macce
TOTOBOTO IMNPOIOYKTa M MNPeICTaBJIsAJl COOO0M KOMIOBUIIMID (eHOJILHOM CMOJIH
o M300peTeHUbD.

CpaBHUTEJILHEIM IIpuMep 2 - He 0 U300peTeHMI: IIoJIyueHUre
KOMIIO 3ULIUN beHOJIBLHOM CMOJIEL bes MIPVMEeHEeHU A C-H-KMCJIOTHOTO
COeIMHEHUS

Cramusa 1:

[Molyyan HOpelBapUTEeJIbHYK CMeCch CcMemmBaHMeM 46,7 kI ¢QeHoJa,

21,4 KI' KOMMEPUECKM HOCTYIIHOTO HNapadopmMasmeruna (91 wmacc.%
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bopmMasibmeruOa IO OTHOMEeHMI K Of0med Macce KOMMEpPUYeCKM OOCTYIIHOTO
napadpopmMalibmermnoa) , 0,06 kr auerTaTouruiapaTa UMHKa wu 1,4 KD
MeTaHOJla B peaKTope. 3HaueHMe pH (omopemejyieHHOe MeTomoM 1)
cocTaBUIJIO 5, mMaMepeHHOe mnpu 20°C.

Cramgusa 2:

[IOJIYyYeHHYID OpeOBaprTesIbHYI CMech HaTrpeBaau no 110°C u 45
MMHYT BHIepXrBaau mpu 110°C.

llocyie 45 mmuyT npu 110°C HarpeTyo NOpeOBapUTelILHYI CMeCh IIpU

aTMOChepHOM HOaBJIEHUM IUCTWIIMPOBAJM OO HNOCTWXKEeHMS 3HaueHus 125°C
(B ocTaTke). IlpoOyKT TMNOpencTaByiall Cco0oM OUCTUIJJIMPOBAHHYI IIpU
aTMOCOEPHOM IaBJIeHUN IIpelBapUTEeJIbHYK CMeCh.

B3aTeM OUCTWIIJIAUMSA OpOoIoJikaJlachk I[IOH BakKyyMOM. Ilpu 5TOM
YCJIOBMA IOUCTUIJIALMM BHOMpaJM TakuMmM o6pas30M, UYTOOH BakKyyM B
peakTope cocTaBaaa 60 wMbap. 3aTeM OUCTUWIIIALMIO OPOBOOMJIM IIPU
TeMIepaType, KoTopas He IpeBmmajia 126°C (B ocTaTke) .

Bo BpeMsa IUCTWIIIALMM II0I BaKyyMOM HEMPEPHBHO OTOMpPali IIPOOH
M OIpemesyiaAM IIoKaszsaTeJlb I[IPeJIOMIeHMA OTOOpaHHBX OIpo0 CMecHu IIpH
20°C @mo mOCTUXeHMS IoKaszaTeJleM IpeJIOMIeHMsS 3HaueHusa 1,613.

[locyle HDOCTWMXEeHMS TIIokKa3zaTeJIeM [IpeJIOMIIEHMs 3HadeHud 1,613
OVUCTUIIJIALMIO 3aKaHuMBaJM,; OPOIOYKT IIPeOCcTaBJIaA)l cobor obpaboTaHHY
1o BakyyMOM IIpelBapUTeJIbHYK CMeChb C IIoKasaTeJleM IIPeJIOMIIEHNUSA
1,613.

Cranusa 3: O0OpaboTaHHYH IIOI BaKyyMOM I[IPeOBapUTeJIbHYI CMeCb C
IokasaTejieM IpeJIoMIeHrsa 1,613 oxJjaxmajM OO IO MeHblmel Mepe 40 °C.
[IoIydyeHHEM NOPOOYKT oO003HauaJM KakK OCHOBHYK CMeChb U IJiS Hee OBUIA

IpelyCMOTpPeHa IallbHelmas ofpaboTka.

BHaueHue pH (omopemejieHHOe MeTOOOM 1) OCHOBHOWM CMeCcuU U
comepxaHue CBOOOIHOTO OQopMaJibmerMaa (M3MepeHHOe MeTOoIOoM 2) B
OCHOBHOW cCcMecu onpenejsau 1npu 20°C. OnpenejieHHoe MeToaoM 1

3HaueHue pH cocraBuwjo 5,1, a wu3MepeHHOe MeTOIOM 2 coIepXaHue
cBobonHOoTO OQopMalblernmia cocTaBuio 0,4 wMacc.$ IO OTHOUEHHID K
obmell Macce OCHOBHOWM CMeCH.

OCHOBHasa CMeChb MMeJla comepxaHne Bolw 0,4 macc.$.

KoamuecTRO OCHOBHOM cMecH CcOCTaBMIIO 78,4 Macc.$ info)
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OTHOIEHMI K OOmMel Macce TIIOJYyUYeHHOM Ha CTaluu 1 [OpedBapUTeJLHOU
CMeCH.

Crammsa 4: K OCHOBHOM CMeCHM COIJIacHO Tabijuile "CpaBHUTEJLHBN
opuMep 2" nDofabBJAIM pPacTBOPUTEJb M HOOaBKM UM TaKuMM o0Opa3oM
IOJIydaJy TOTOBRHEM HOPOIOYKT. BBUI MOJIydeH TOTORBRHM MNIPOOYKT C COCTaBOM
corJiacHO Tabiauile "CpaBHUTEJILHEM OpuMep 2".

Tabmuua "CpaBHUTEJbHEM OpuMep 2":

CocTaB "CpaBHUTEJIBHOTO IpuMepa 2" Macca [kr]
OCHOBHad CMeChb 54,50

DBE 20,00

RME 20,00
Solvesso 5,10
Cuiyan 187 0,30
IInaBukoBas kucjioTa 40% 0,10

T'OTOBEM MNOPOIOYKT ¥MeJl coIepXaHre CcBOOOIHOTO OdopMalbaeruna
(usMepeHHoe wMeTomoM 2) 0,22 Macc.$, IIO OTHOmMEeHMIO K ofmer Macce
TOTOBOTO IIPOOYKTa.

[lpuMep 2 - 1[I0 wu300peTeHMoO: IloJydeHMe KOMIIOBMUUM (QEeHOJILHOM
CMOJIEI C TIpuMeHeHMeM C-H-KMCJIOTHOTO COeIMHEHUS

Cragum c 1 no 3: IloJIydyeHMe OCHOBHOM CMeCHu

Cragus 1: IloJdydyajau TIpeIBapUTEJIbHYID CMeCh CMelMMBaHMEeM B
peakTope 46,7 KD beHoJIa, 21,4 KD KOMMEPUECKU OOCTYIIHOTO
napapopmalbmermuna (91 wMacc.? HOapadopMalblerria I[IO OTHOMEeHUK K
ofmel Macce KOMMEPUEeCKM HOOCTYIHOTO NHapadopMmaibieruns), 0,06 Ko
aleTaTIuIuopaTa LIMHKA u 1,4 KT MeTaHoJa. BSHaueHUe pPH
(ompemesieHHOe MeToIOM 1) cocTaBJgailo 5, m3MepeHHoe npu 20°C.

Cramgusa 2:

[ToslydyeHHyK OpelBapUTeJIbHYK CMeChb HarpeBaJu TO 110°C wm
BHOepxuBanmu 45 myuyT mpmu 110°C.

llocye 45 wmuyT rnpm 110°C HarpeTyo [OpeldBapUTesIbHYKD CMeCh
OIVCTUIJIIMPOBAIM IIpM aTMochepHOM IaBJIEeHUMM OO IOCTWXEeHMS 3HaUeHUS

125°C (B ocrarke) . [IpOnyKT MNPEeOCTaBJANI COOOM IUCTUILIIMPOBAHHYI IIPU
ATMOCOEPHOM HaBJIEHUM IIPEeOBapUTEJILHYID CMeCh.
BaTeM IOUCTUIIIALMID IIPONOJIXaJM 10O BaKyyMOM. Ilpy 2TOM yCJIOBUSA

OUCTUJINIALMM BHOMpPAaJIM TaKuM o0pasoM, UTOOH B peakKTope HaXOOWUJICHI
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BakyyM 60 wMbGap. 3BaTeM OIMUCTWLIALMIO IPOOOJIKAJIM IIPM TeMIlepaType,

KOTOpasd He MNpeBHmaja 126°C (uM3MepeHHas B OCTaTKe) .

Bo BpeMsa OUCTWILIALIMM IIO0 BaKYyyMOM HEIPEepHBHO OTOMpaliM NPOoOH
M OIpemelidajM IoKa3aTeJlb [IpeJIOMJIeHMS OTOOpaHHHX Opo0 CMecu IIpu
20°C mo IDOoCTWXeHMSI IIoKasaTeJeM IpeJIOMJIeHMS 3HaueHusa 1,613,

[locyie HDOCTWXEeHMA Iokas3aTeJleM I[IpeJIOMIIeHMsa 3HadeHuda 1,613
OVUCTUIJIJIALMIO 3aKaHuMBaJM; IOIPOOYKT IIpPenacTaBall cobor ob6paboTaHHY
IOO BakKyyMOM IIpeOBapMUTeJIbHYI CMeCch C IIokKas3aTeJleM I[IpeJIOMIeHUs
1,613.

Cramgusa 3:

ObpaboTaHHY non BaKyyMOM OpelBapUTeJIbHY CMecCh c
rnokasaTeJyieM IpeJiomyeHus 1,613 oxjaxmaay OO IO MeHbmel Mmepe 100°C.
[Ioly4yeHHHY OpoOyKT o0O03HauajlM OCHOBHOM CMechldo UM IJid Hee ObUIa
IpelyCMOTpeHa IajlbHellasgs oBpaboTka.

BHaueHMe PH (ompemejieHHOe MeTomOM 1) OCHOBHOM CMeCcu U
comepXaHre CBOOOOHOTO OQopMallbIeruna (M3MEepeHHOE MeTOIOM 2) B
OCHOBHOM cCMecHu oIpenejsanu npu 20°C. OnpepejieHHOe MeTOIOM 1
3HaueHue pH cocTtaBmyio 5,1, a wu3MepeHHOe MeTOIOM 2 CcoIepXaHue
cBobomHOTO QopMalibIeruiga cocTaBujo 0,4 ™Macc.$ TII0 OTHOUWEHMI K
obmel Macce OCHOBHOWM CMeCH.

OCHOBHasa CMecChb MMeJla comepxaHue Boiw 0,4 macc.$.

Crammsa 4 - peakumga cBoBomHOTO OdopmMasbmermma c¢ @ C-H-
KMCJIOTHHIMY COeIOMHEeHMAMM C oOpa30BaHMeM IIPOOYyKTOB peaKlUM:

OcHOBHY® cMechkb Ipu 100°C cMemmBady ¢ 3 KI' IM3TUIMAJoHaTa (B
KauecTBe InOpuMepa C-H-KMCJIOTHOTO CO&eIMHEeHUHd) c obpa30oBaHUEM
peakluIMOHHOM CMecCH, pPpeaKUMOHHYI CMeCh BHOepxuBaJIuM 10 MHUHYT OpU
100°C, uToOH HpoM3OIJIa peakKlud MexIy CBOOOIHEM (QopMallbIeTUIOM U3
OCHOBHOWM CMeCHU U IOUBTUIIMAJIOHATOM. PeaKUMOHHYK CMeChb 3aTeM
CHauaJla B TeudueHre 30 MMHYT oxXJjaxomaiM mpo 80°C, a sareM IO IO
MeHBIIEM  Mepe 40°C. [IpomnykT IpencTaBJIA cobon OXJIAXIOEHHYIO

PEeakKIIMOHHYID CMECE.

ConepxaHue B OXJIaxXIeHHOM peaKHMOHHOﬁ CMeCHUt CBOOOIMHOTO

bpopMasibOmermUnoa (U3MepeHHOe  MeTOoIoOM  2) OIIpenesI AN npu 20°.

NzmMepeHHOE MeTOIOOM 2 ComepXxaHNre CBODOOIOHOTO bopManbmermuna
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cocraBJyaso 0,15 Macc.%, IO OTHOINEHMI kK ofmel Macce OXJIaXIeHHOM
pPeaklIMOHHOMW CMeCHu.

KomnuecTBO OXJI@XOeHHOWM pPeaKUMOHHOM CMecuM cocTaBmjo 79,2
Macc.% TIIo OTHOIeHMI K ofmeM Macce IIOJYYeHHOM Ha cTaigum 1
IpeIBapUTEILHOM CMeCH.

Cragma 5 - [HOo6GaBJIeHMe  OOINOJIHUTEJILHEIX  KOMIIOHEHTOB  IJId
IOJIYUYEeHMSs KOMIIO3UUMM (GeHOJIBHOM CMOJIE 10 M300peTeHMo:

K oxJjaXxneHHOM pPeaKLUMOHHOM CMeCHu coIJilacHO Tabjuue "llpumep 2"
DO0BaBJAIM PaCTBOPUTENbL U »HODaBKM M IOJydaJiM TOTOBHM IIPOIOYKT.
[IoJIlydeHHHE TOTOBHEM MNIPOIOYKT MMeJI COCTaB coIJiacHO Tabiauue "IIpuMep
2m.

Tabmuua "llpumep 2":

Cocrar "llpumepa 2" Macca [kr]
PeakKLUMOHHasa CMeChb 57,50

DBRE 17,00

RME 20,00
Solvesso 5,10
Cuyan 187 0,30
IInmaBukorasg kucJoTa 40% 0,10

T'OTOBEM MNPOOYKT MMeJl coIepXaHre CBOOOIDHOTO OdopMalibmeruna
(usmMepeHHoro MeTomoM 2) 0,07 mMacc.% IO OTHOmMEeHMIO K ofmer Macce
TOTOBOTO MNPOOYyKTa M TMPenNcTaBJasl Cco00¥ KOMIO3ULMID GeHOJILHOM CMOJIH
o M300peTeHNbD.

IpumMep 3 - 1o u3obpeTeHuwn: IlojydeHMe KOMIO3UIUM GeHOJBLHOM
CMOJIH c IpYMeHeHMeM C-H-KMCJIOTHOTO coenVHeHUs (pasamMuHLEe
OOIIOJIHUTEJIbHEE KOMIIOHEHTH B IIpMMepax 3a u 3b)

Cramgum c 1 o 3: IloJIydyeHMe OCHOBHOM CMecHu

Cramusa 1:

IpeIRapUTENIbHY CMeCh IIoJIydasu cMmemuBaHuem 42,0 kT deHoJa,
20,0 KI' KOMMEPUECKM HOCTYIIHOTO HapadopmMalsmermupma (91 wmacc.%
napadopmasboeruna IO  OTHOmMEeHMI kK ofmel Macce  KOMMEpPUeCKU
OOCTYIIHOTO Napadopmasbmeruma) u 0,1 KI' alueTaTaurMipaTa LIMHKa B
peakTope. 23HaueHume pH (onpemesieHHOe MeTomoM 1) cocTaBasaio 5,0,
usMepeHHoe mpu 20°C.

Crammuga 2:
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[IoJIyYeHHYn OpedBaprTesIbHYID CMech HarpeBaau no 110°C u 60
MMHYT BHOepXuBaJM npu 110°C, m HarpeBaiu c 110°C mo 120°C m 60
MUHYT BHIEPXUBAJIU npu 120°C. [IponykT npencTabBiial cobon
BHOepXaHHyo 60 MyHyT npu 120°C npeIBapUTeJIbHYI CMeCh.

BrimepxaHuyno 60 wMyHyT Opu 120°C  OpenBapuTeJSIbHYH  CMeChb
HaTpeBaJu npu aTMOChepHOM DaBJIEHUU u OUCTUIIIINPOBAJIN oo
TDOCTYXKEHMSA  3HaAUeHUsd TeMiepaTypu 125°C (B ocraTke). IllpomnykT
IpeICTaBJIA CcOO0OM IMUCTWIIJIMPOBAHHYK IIpM aTMOChOepHOM IaBJIEHUU
IpeIBapUTEeJIbHY CMeCh.

B3aTeM OUCTWIIAUMSA OpoIoJikaJlachk OO BakKyyMOM. Ilpu 5TOM
YCJIOBMA IOUCTUIIJIAUMM BHOMpaJM TakuMm obpasoM, UTOOH B peaKTope
HaxoIMJicsa BakyyM 60 wMBap. 3aTeM IUCTWIIALMIO [OIPONOJDKAIM IIpU
TeMIepaType, KOoTopas He IpeBbmaia 126°C (M3MepeHHas B ocCTaTKe) .

Bo BpeMsa IUCTWIIIALMM II0I BaKyyMOM HEMIPEPHBHO OTOMpaliM IIPOOH
M OIpelelidM IokKas3aTeJlb [IPpeJIOMJIeHMA OTOOpPaHHHX I[Ipo0 CMecu Ipu
20°C mo moCTUXeHMA IoKasaTeJleM MpeJIoOMIIeHMd 3HaueHmsd np?=1,610.

[locJle IOOCTWXeHMSA TIokaszsaTeJleM IIpeJioMJieHrsa 3HaueHusa 1,610
OVUCTUIIJIALMIO 3BaKaHuMBaJM; OPOOYKT IIPeOCcTaBJIall cobor obpaboTaHHY
IIOoO BaKyyMOM IpeOBapMUTeJIbHYID CMeCch C IIoka3aTeJeM IIpeJIoOMIeHUS
1,610.

Cramgusa 3:

ObpaboTaHHYK non BaKyyMOM IpelBapUTeNIbHYI CMecCh c
mokaszsaTejyieM InpeJioMyeHusa 1,610 oxJaxmalrM OpM aTMOCPEepHOM IOaBJIeHUU
no 100°C. TloJIyUeHHHM HOPOIOYyKT O003HAuUMJIM KaK OCHOBHYK CMEeChb U IJIS

Hee OBUJIa NpedyCMOTpPeHa IallbHelmas ofpaboTka.

BSHaueHue pH (omopemesieHHOe MeTOOOM 1) OCHOBHOWM CMeCcuU U
comepxaHme CBOOOIOHOTO bopMasbmernna (M3MepeHHOEe  MEeTOoIoOM 2)
OCHOBHOW CcMecu onpenejsau 1npu 20°C. OnpenejieHHOe MeToaoM 1

3HaueHue pH cocraBasaio 5,1, a HM3MepeHHOe MeTOIOM 2 CoIepXaHue
croBomHoTO OdopMmanbnermuna 0,45 Macc.$ IO OTHOmeHUI K of0mel Macce
OCHOBHOW CMecCH.

OCHOBHas CMeChb MMeJla colepxaHue pomel 0,4 Macc.$.

Cranusa 4 - peakuusa CceoOomHOTO ¢QopMaliibmeruna ¢ C-H-KMCIIOTHHEM

CoeIIMHeHMeM C O@paBOBaHMeM IIPOOyKTa peakKlrM:
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OCHOBHYH CMecCh cMemmBagu nopu 100°C ¢ 3 KI' OuMeTHJIMaJioHaTa
(mpuMep 3a) wimM 3 KI' »OIusTUIMajioHaTa (opuMep 3b) (B kKauecTBe
npuMepoB  C-H-KMCJOTHEIX COeOMHEeHUN) B pPeakKUMOHHOM CMecH, u
peakurMoHHyln cMechb 10 MmMHYT BRIOepxrBaau npu 100°C, uToOB IpOMS3OMIIa
peaxkuusa MexIOy CROOOOHEM (QopMaJibIeIMIOM M3 OCHOBHOM CMeCU U
OVMeTUIIMaJIOHaTOM (IpuMep 3a) WM IUSTUIIMaJioHaToM (npuMep 3b).

3aTeM peaKUMOHHYID cMeck 30 MMHYT oxJaxmaau mo 80°C m 3aTeM OO IO

MeHbIel Mepe 40°C. Ilojiydyajlach OXJIaXIeHHas peakKlMOHHAas CMecCh.
ComepxaHue B  OXJIQXIEHHOM  pPeaKUMOHHOM CMecCu  CBOOOIHOTO

dpopManbmermuna (M3MepeHHOe MeToIooM 2) onpemenanan npu  20°C.
VlsMepeHHOE MeTOHOM 2 CcoOepXaHue CBOOOOHOTO O¢opMasbIeruna OBJIO
0,07 wMacc.% (npumep 3a) wm 0,08 wMacc.$ (mpumep 3b), 1o
OTHOLIEHWIO K oBmen Macce OXJIaXIeHHOM pPeaklUroOHHOMT CMecH.
KomuecTBO OXJIaXIEeHHOW peaKLMOHHOM CMeCHM COCTaBMJIO 86 Macc.$ IO
OTHOWEeHMID K Oof0mel Macce IIOJIYYeHHOM Ha CcTaIuu 1 IpedBapUTeJIbHOU
CMecH.

Cramgua 5 - JobGaBJjeHMe  OOINOJHUTEJIBHEIX KOMIIOHEHTOB  IJI
IIOJIYUEHM S KOMIO3UUUM (QEeHOJBHOM CMOJIH IO M300peTeHMbD (Opumep 3a
i npuMep 3b)

K oxJaxOoeHHOM peaKIMOHHOM CMecHM CcoTJlacHO Tabiule "IpuMep
3a" wim "llpuMmep 3b" npoBaBJygs M PACTBOPUTEJE UM COOTBETCTBYKIME
noBaBKM U IIOJIydaJiMd T'OTOBEE IIPOOYKTH. I[IOJIydeHHEE TOTOBEHE IIPOOYKTE
VMeJIM COCTaBH coTIJiacHO Tabimuam "llpumep 3a" wuam "llpumep 3b".

Tabmmua "llpuMmep 3a™:

CocTaB "llpumepa 3a” Macca [kr]
PeaklMOHHasa CMECH 54,00
DBE 15,10
Solvesso 19,10
RME 11,50
Cuytan 187 0,30

Tabmmua "llpumep 3b"

CocTar "llpumep 3b" Macca [kr]

PeaklMOHHasa CMECH 53,85

DBE 14,10
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TerpazTmiopTocuimkaT (TEOS) 32,05

T'oToBHE MNPOOYKTH coTIvlacHO TabmmuaMm "llpumep 3a" wu "llpuMmMep
3b" mmMenm comepXxaHre cBOOOIHOTO OGopMalbnermuna MeHee 0,05 macc. s,
OoIpeneJIeHHOEe MeTOIOM 2; pedb MAOET O KOMIO3ULMM OGEeHOJBHOWM CMOJIE
IO M300peTeHUD.

Ipumep 4: IloJlydyeHMe  IOBYXKOMIIOHEHTHOM CUCTEMH CBA3YIINX
BelleCTB I[I0 M300peTeHUD.

4.1 Kowmmnosuuum "llpmmep 1", T"Ipumep 2", "lpuMmep 3a" wu
"Ilpumep 3b", omomMcaHHEEe BHlle KOMOMHMpoBaJM ¢ MDI cMecavm 1
(Tabgmua 5), 2 (Tabmuua 6) m 3 (Tabauua 7) OJS TOI'O, UYTOOH
IOJIYUUTE IBYXKOMIIOHEHTHEIE CUCTeME CBA3YRIMUX BEleCTB 1o
M300peTeHN OJId IPpMMeHeHMA B noJmypeTaHoBoM Cold-Box-crniocobe.

Bcero [IOJIYYMJIOChH IBeHalllaTh OBYXKOMIIOHEHTHBIX CUCTeM
CBA3YNOMUX BelleCTB M3 KkKoMOuHauuy kowmnosuuun "lpumep 1", "IlpuMmep
2", "llpuMmep 3a" u "llpumep 3b" c omnpemejieHHEMM najiee MDI cMecaMu:
1 (cMm. Tabimua 5), 2 (cm. Tabmuua 6) m 3 (cm. Tabguua 7).

4.2 Kowmmnoszsuumm "llpuMep 3a" m "llpuMep 3b" Kak ONMCAHO BHIIE
KOMOMHUPOBAJM COOTBETCTBeHHO ¢ MDI cmecsamm 4 (Tabiamua 8) m 5
(Tabauuia 9) @#OJaa Toro, UYTOOH IMOJYUUTH IBYXKOMIIOHEHTHEE CHUCTEMH
CBA3YIMIMUX BelleCTB 1o n300peTeHno s IpYMeHeHNU g B
nogmyperaHoeoM—No-Bake-crniocofe.

VToTo IMOJYUMJIOCH UYeTHpe OBYXKOMIOHEHTHHX CUCTEMB CBA3YIUX
BemecTB M3 KoMOMHaluM komnozuumm "lipuMmep 3a" u "lpumep 3b" cC

omnpenejyieHHEIMM HWXe MDI cMmecamm: 4 (Tabauua 8) m 5 (Tabauua 9) .

Tabamua 5:
MDI cmecwr 1: Macca [xr]
MDI 75,00
Solvesso 24,70
POC1; 0,30
Tabamnua 6:
MDI cMech 2 Macca [xT]
MDIT 75,00
POC1; 0,3
TerpazTuiopTocuinkaT (TEOS) 24,70

Tabauiia 7:
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MDI cmeck 3 Macca [xT]
MDIT 75,00
POC1; 0,3
Solvesso 24,70
Tabamua 8:
MDI cmecws 4 Macca [kr]
MDI 75,00
TerpasTmiopTocuimkaT (TEOS) 25,00
Tabamua 9:
MDI cmecr 5 Macca [kr]
MDI 75,00
Solvesso 25,00

[IpuMmep 5: IlojiydeHMe JIMTEeMHOTO CTEpPXHS IMIoJnypeTaHoBEM Cold-
Box-crnocofboMm:

Kaxnyn w®3 »OBeHanlaTU IOBYXKOMIIOHEHTHHX CUCTEeM CBA3YIUX
BemecTe u3 llpuMepa 4.1 OpUMeHANM OOBUHEIM O00pa30M IJISA I[IOJIyYeHUS
JUTEeNHOTO CTEPXHSA HOoJMypeTaHOBEM Cold-Box-crnocoBoM.

[IoJIlydeHHEe JIMTEeMHBEEe CTEepXHUM YIOBJETBOPAJIM BCeM OU3UNUeCKUM
TpeOOBaHUAM.

CBOMCTBa pasJjIOXKeHMSa JIMTEeMHEIX CTepXHelM OlleHeHE KaK OCOOeHHO
OJIaTrONPUATHEE .

puMmep 6: TloJdydeHMe JIMTEMHBEX CTepXHeM I[IO0JIUYypeTaHOBEM NoO-
Bake-crnocobowm:

Kaxnoyin M3 UYeTHpexX IOBYXKOMIIOHEHTHEIX CHUCTEM CBA3YKMUX BeNeCTB
13 npuMmepa 4.2 TOpUMeHANIM OOBUHHEM O0pasoM IJd TOJIyUeHUS JUTEWMHHX
CTepXxHeN noJuypeTaHOBEM No-Bake-cmocofowm.

[IoJIlydeHHEe JIMTEWHEE CTEepXHU YIOBJETBOPAIM BCeM OU3UUECKUM
TpeOOBaHUAM.

CBOMCTBa pPasJjIOKeHVSa JIMTEMHEIX CTepXHEeM OlleHeHHE KaK OCOOeHHO
OJIaTONIPUATHEE .

MeTOOHE MCIIEITaHUN :

Meton 1: MccinenoeraHue IJid OIlpelelieHUs 3HadeHusa pH 10pod
cMecen (HanpuMep, OCHOBHOM cMecHu, pPeaklMOHHOM cMecHu W
KOMIIO3ULIMY GOeHOJILHOM CMOJIH)

20 1 mpobe cMecu cMemmBawnT Cc 160 1 cMecwm m3 20 T BOOH M 140
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I' »TaHoJla (YMcToTro OJS aHalu3a) u TOMOT €eHM3MPYRT IIlepeMellMBaHMEM.

TakMM oOpasoM IIOJIYUEHHHM pPacTBOp TepMocTaTupyioT Hopu 20°C wu
onpenesyidT 3HaueHMe pH ¢ #OoMmombio pH-MeTpa, HaopuMmep  OUPME
Schott, Modell CG 842.

MeTon 2: OmnpenejieHVe CoIepXaHMs CBOOOOHOTO dopMalbIeruaa B

—
oo
fu—

TpebyeMule pPaCTBOPH:

"IPA/Boma": CMechb U3 M30IpollaHoJia (IPA) (CcTeneHb
UMCTOTH UM CTHN IoJIs aHaJmsa) u
OVICTUJIIIVPOBaHHOM BOIH B COOTHOIEeHUN

n3onpornaHoJi: H,0=3:1)

KCN pacTBOpD: BonHEM KCN-pacTBOpP (KCN-KOHLEeHTpalug :

0,1 moJsb/i)

OochaTHE OydepHHM | [IoJTyueHHUe :

pacTBop: 348 1 K,HPO, m 136 T KH,PO, momemaloT B 1 JI
MepHY© KoJOy, IOJIMBAlT IEeMOHU3UPOBAHHOM
BOIOM oo 1 JI un IepeMelyBalT o

ofpaszsoBaHMsa IIPO3PAUYHOTO pPacTBoOpa.

BopaTHuM Bybepuwm | [loryuenue: 76,4 1 K2B407X2H20 (CremneHb

pacTBoOp: YMCTOTH: UMUCTHM OJ4 aHaJM3a) IIOMemalnT B
1 JI MEPHYI kKoJI0y, OOJIMBAIT
IEeVMOHU3UPOBAaHHOM BOOOM oo 1 JI u

[IepeMeNMBaRT OO oOpa30BaHMA IIPO3pPadHoTo

pacTBopa.

Hg (NO3) , pacTBOp: BOIHLIM Hg (NO3) » pacTBOP (Hg (NO3) o=

KoHIleHTpauug: 0,05 MoJb/J1)

PacTBOpD PacTBOpD nbeHMIKapOasoHa B MeTaHOJIE
VHOMKaTopa: (mndpeHMIKapObas30H-KOHIIeHTpauMrsa: 1 macc.$)
[TooBenmeHMe:

[Ipy npoBeneHMM MeToHa oOpallaloT BHMMaHMe Ha TO, 4YTO HaBeCKa
NPOBE OOJIKHa COOTBETCTBOBATL OXMIAEMOMY COLEepXaHMD OQopMasibmeruna
M IIPenlIouTUTEeJIEHO ee BHIOMpPAKT TakuM  0oBpasoM, 4TOOB  OJ14
TUTPOBAHKA IIOoTpeboBaJlIoCk IHIpuMepHO 10-20 wmn pacTteopa Hg(NO3),. B
crenyomelr TabJMle CONepXaTCs OPMEeHTHMPOBOUHHE 3HadeHUA IJis BHOOpPA

Beca npob:
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OxumaeMoe colepXaHue GopMalibleruia [%] Bec mpobu [1]
< 0,05% > 10
0,05-0,5% 10-3 1
0,5-1,0% 3-2 1
NzMepeHMe:
OnpenejieHMe  IIOIIPaBKM: I KaXOooro M3MepeHMAa  HeoOXOOMMO

onpeneNuThL IIOoNpaBkKy. [IJsa »Toro nomMemaionT B 400 MI  XMMMUECKUM
crakad 100 w1 "IPA/Boma". IlepeMemyBamoT C IIOMOmMBI MaTHUTHOM
MelaJIKM ¥ cHadaJia nobtasjgapT 40 My OopaTHOTO OyQepHOI'O pacTBopa,
3areMm 20 win KCN pacTeopa. Ilociie OBYX MMHYT JOOaBJIART 5 MII
bochaTHOTO OYPepHOTO pacTBOpa M 3—-5 KameJyib pacTBopa MHIOMKaTOpa,
UTOOH HalOJoOoaThk OKpallMBaHMe pacTBoOpa.

TurpyioT 0,05 MOJIApPHEM BOOHEIM pacTBopoM Hg(NO3),. TuTpoBaHUE
3aKaHuUMBawT KoI'Da OOHapyXMBaeTCAa M3MeHeHMe OKpacKM C pPoO30BO-
OPaHXeBOTO B burojieToBLI . Okpacka rocJie OOCTWXEeHMA KOHIa
TUTPOBaHUA I[IO0 MeHbIeM Mepe 10 cekyHO IOOJDKHa OHTH CTaOUIILHON.

IlorpebHocTer B 0,05 M pacTrBope Hg(NO3), oOo3HauvamwT Kak
"nonpaBky" .

OmnpenejieHMe Beca MNPOOH M NOTPeOHOCTM B TUTPYKRIEM pacTBOpe:

[IpoOy B3BellMBAKT C IIOMOIBI aHaJMTUUeCKux BecoB B 400 wi
XUMUUECKOM CTaKaHe (= Bec T1poOH) u pacTBopdAlT B 100 M
"IPA/Boma". IllepeMemMBaT MATHUTHOM MeEMAaJIKOW ¥ CcHauvajla »oOaBJIST
40 M OGopaTHOTO OydepHOTO pacTBopa, 3aTeM 20 M1 pacTBopa KCN.
pH-3HaueHre pacTeBOpa IOOJDKHO HaxXOOUTHLCSA B OualaszoHe 9, 3.

BpeMa peakluM M3MepAOT C MOMeHTa nobabJjieHUA pacTBopa KCN m
OHO COCTaBJAeT 2 MMUHYTH.

B KOHIle IOBYXMUHYTHOM peakuuu npobarjasoT 5 M1 docdaTHOTO
OybepHOTO pacTeOopa M 3-5 KaleJb pacTBoOpa MHIOMKATOpa, YTOOH
Hafohaljlack OKpallMBaHME pacTeopa.

Turpyor 0,05 MOJApHEM BOOHEM pacTeopoM Hg (NO;3),. TurTpoBaHMe
3akKaHuMBanT KoI'la OOHapyXMBaeTCs W3MeHeHMe OKpacCKM C pPOoO30BO-
OpPaHXeBoI0 B drosIeTOBHI. Okpacka rocJie OOCTWXEeHM KOHIa
TUTPOBaHMA IO MeHbmel Mepe 10 CeKyHO IOJDKHa OHTH CTabUIBLHOM.

[ToTpedHOCTHL B 0,05 M Hg(NO3), pacTBOope OTMeUaRT Kak

"BeJlMuMHa pacxoma".
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BrumcJieHME ;

ConepxaHue CBOOONHOTO OQopMalibIeruia B [MacCC.3%] BBEUMCISOT IIO
clenywmen QopMyJie:

CroBomHHM dopMagbIerua [Macc.%]=(llonpaBka [MI]- BeanuwmHa

pacxoma [mi])x0,294 [r/Mmin]/Bec Opo®u [T']
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SOPMYJIA MN3OEBPETEHNA

1. KoMmmiosuumsa beHOJIBLHOM CMOJIE oJIs IpUMeHeHU B
noauypeTaHoBoM Cold-Box- u/miam No-Bake-cmnocofe, BKJOUAanIasd

- OPTO-KOHIOEHCUPOBAaHHHM beHOJILHEM pes30J c
STePUOULUPOBAHHEIMU  U/MJIM  CBOOOOHEIMM METWUJIOJILHEIMMU  T'PYINaMy B
obmeMm kKoJuuecTBe oT 40 pmo 60 Macc.® IO OTHOmeHMI K ofmel Macce
KOMIIOBULIMM GEeHOJILHOW CMOJIH,

- CcBOOOIHHM OQopMaJibOeruI B KoJuuecTBe MeHee 0,1 Macc.$ 10
OTHOIIEHMIO K OOmey Macce KOMIO3ULUUM (QeHOJIBHOM CMOJIH,

- oImMH wmIm O0oJlee IMPOOYKTOB peakuuM o¢opMajbIeruaa C OIHUM
uam oJiee coelMHeHMAMM Tuna C-H-KMCJOTHOTO peareHTa,

— @OOIOJIHMTEJILHEE KOMIIOHEHTH B O0OO0OmMeM KOJMUYeCTBE I[I0 MEeHbIen
Mepe 38 Macc.$,

Ipy 9STOM KOJMUYECTBO BOIOH B KOMIOBMUMM (QEHOJIBHOM  CMOJIH
cocTaBJgeT He ©Oojyee 1,0 wMacc.$ TI@O OTHOmeHMIO K ofmeM Macce
KOMITO3ULINY GEeHOJILHOM CMOJIH.

2. Kowmmosuuus mno m. 1, B KOTopoM ofmee KOJIUUECTBO IMIPOOYKTOB
peakuun oOdopMasibmeruna C OOHMM MM OoJiee coenuMHeHMAMM Turna C-H-
KMCJIOTHOT'O peareHTa cocTaiJseT 6BoJjiee 0,1 macc.$.

3. Kowmmosmuumsga IO OIOHOMY M3 IIpellleCTBYIONMUX III., B KOTOPOM
HOIOJIHUTeJIbHEE KOMIIOHEHTH BKJIIOUAIT

- omHO MM OoJjiee C-H-KMCJIOTHHEX COeOMHeHUV, IIpu sToM pKa C-
H-KMCJIOTHHX COeIMHEHMM NIPedlouTUTEeJIbHO HaxXOOMTCS B IMalasoHe oOT
5 pmo 14, 100 OTHOMNEHMIK K KMCJOTHOMY, CBSA3aHHOMYy C VYIUJIEpPOIOM
BOOOPOLY

n/miam

pPacTBOPUTEJIL, BHOPAHHLHM M3 TPYINE, COCTOAMEeN  aJIKMJIOBHX
CJIOXHEIX >pUpPOoB KUPHBIX KMCJIOT, AJKUJICUIIMKATOB, OJINTOMEPOB
AJIKMIICMIIMKATOB U MX CMecel.

4., KoMMmosulMsa IO II. 3, B KOTOPOM HECKOJbLKO WM II0 MeHbIen
Mepe o0onHO C-H-KUCIJIOTHOEe COeIMHeHMe MIeHTUUHO COoeIMHeHM©n Tura C-
H-XMCJIOTHOTO pearleHTa HEeCKOJBKUX MM OOHOTO IMIPOOYKTOB peaKIUM.

5. Kommosuumsa TI[I0 OIOHOMY M3 IOpellleCTBYINIMUX III., B KOTOPOM
HEeCKOJIbKO WM IIO0 MeHbllel Mepe O0oIOHO coelIuHeHMe  Tuna C-H-

KMCJIOTHOTO peareHTa MABJSeTCHd CIOCOOHEM K 00pa30BaHMK eHOJIATOBR
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KaPGOHMﬂbHHM CoOoeIIMHeHMeM, IIpedliouTrUTEeJIEHO B—HMKaPGOHMHbHHM
COeIIMHEHMEM.
6. Kommozsmumumsa 1o OIOHOMY M3 IIpellleCTBYyKIMX IIII., B KOTOpOﬁ

HeCKOJIBEKO MJin I10 MeHbIIeM Mepe OIOHO COellMMHeHHMe THIIa C-H-

KMCJIOTHOTI'O peareHTa BH@paHO nus T'PYIIIIH, cocToqgmen nus
IMaJIRMIIMaJIOHAaTORB, IIpedliouTrUTEeJIEHO IS THMIIMaJIOHaTa n
OVMeTVIIMaJIOHaTa .

7. KoMIo3uIMsa 10 OOHOMY M3 MNpellleCTBYINMUX III., BRJIOYAKIASA

- OPTO—-KOHIEHCUPOBAaHHHM beHOJIbL HEM pes3oJ c
STePUOULIUMPOBAHHEIMU /MM CBOOOOHEIMM METWJIOJILHEIMM  T'PYIINNaMy B
obmeMm koJimuecTBe oT 40 mo 60 Macc.%,

- cBpobGomHE OQopMaJbIermn B KoJuuecTBe MeHee 0,1 wmacc.%,
OpenrnouyTuTeslbHo MeHee 0,08 wmacc.?, OCOBEHHO IIpPelnlouTUTEeJIEHO
MeHee 0,05 wmacc.%, I[I0 OTHOUWEeHMI kK ofmel Macce KOMIO3UIUUA
beHOJILHOM CMOJIHL,

- oImMH wmIM 0o0Jlee MHNPOOYKTOB peakuumM o¢opMajiberuna C OIHUM
i foJiee coelMHeHMAMM Turna C-H-KMCJOTHOTO pealeHTa,

— IOOIOJIHMUTEJILHEE KOMIIOHEHTH B O00meM KOJIMUeCTBe II0 MeHbIeM
Mepe 38 macc.%,

B KOTOPOM HOINOJIHUTEJIbLHEE KOMIIOHEHTH BKJIOUAIT

-pPacTBOPUTEJIL, BHOPAHHBEM M3 TPYIIIH, COCTOANEeN U3 aJIKUMJIOBHX
CJIOXHEBIX 2pUpPoB KUPHBIX KMCJIOT, AJKUIJICUIIMKATOB, OJIUTOMEPOB
AJIKUIICUIIMKATOB UM MX CMecel.

8. Kowmmosuiua I[IO0 OOHOMY M3 IIPedleCTBYINMX III., B KOTOPOM
OPTO-KOHIEHCUPOBAHHLEM (eHOJILHHM pes30JI MMeeT OTHOmeHMe of0mero
KOJIMUEeCTBa STEePUOULIUPOBAHHLEX /UM CBOOOOHEX METUJIOJLHEX TPYIII K
KOJIMYEeCTBY apoMaTMUeCKMX KoJell B IuamnazoHe oT 0,2:1 mo 2:1,
IpennouTUTEeJIbBHO B oMarasoHe oT 0,3:1 oo 1,2:1, ocoB®eHHO
NIpennouTUTeJIbHO B Omanas3oHe oT 0,34:1 mo 0,7:1.

9. IRYyXKOMIIOHEHTHA S cucTeMa CBA3YIOMUX BellecTB IJIs
npyYMeHeHMd B noJmyperaHoBoM Cold-Box- wu/mim  No-Bake-crnocobe,
BRJIIOUAKNA I

- KOMIOB3MUIMUM (QEeHOJILHOM CMOJIH I10 OIJIHOMY M3 IIpedlecTBYIIMUX
IIYHKTOB B KaueCcTBe KOMIIOHEHTa (QeHOJILHOM CMOJIE

u
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IOJIMM30LUMAaHaATHOTO KOMIIOHEHTa, BKJOUAKIEeIOo I[IO0JMM30LMaHaT C
10 MeHbIlel Mepe IBYMA M30LMaHaATHHMM TPYIIaMM B MOJIeKyJIe.

10. [IpuMeHeHUE C-H-KMCJIOTHOTO coeIMHEeHUH B KauecTBe
akuenropa ¢opMalbIeruna OJ4 IIOJYUYeHMS KOMIIO3ULUM (EeHOJLHOM CMOJIH
IJIS TIPVIMEeHeHus B noJmypeTaHoBoM Cold-Box- u/wmiam No-Bake-crocofe.

11. IpwumeHeHMe C-H-KMCJIOTHHX COeOMHEHUN IO II. 10 mna
IOJIYyUEeHU S KOMIIO 3ULIUM beHOJIBLHOM CMOJIE oJIsg IpUMeHeHU B
noymyperaHosoM Cold-Box- u/muim No-Bake-crnocobe B KauecTBe

(1) akuenTopa dopMasboeruia

¥ OOHOBPEMEHHO B KauecCcTBe

(i1) <cpencTBa JIA YCKOPeHMSA PasJIOXEeHMS B IIOJUYPETaHOBEX
Cold-Box- wuiu No-Bake-cmosax.

12. Cnoco® IoJiydeHMS KOMIIOZULMM (GEeHOJIBHOM CMOJIE, BKJIIOUAIMINA
CTamuu:

- IoJiyueHMe MM ofeclleueHre OCHOBHOWM CMecCcH, BKJIoUaklmemn

OPTO-KOHIOEHCUPOBAHHEM (GEHOJILHEM pPe30JI C STepudULMpOBaHHBEMA
U/UIM CBOOOOHBEIMU METWJIOJbHEIMU TPYIIIIaMiA,

u

cpoBomHEM dQopMayibIeIMI B KoJMuecTBe Oojee 0,25 wmacc.%,
npenmnouTuTesibHO ©OoJjiee 0,35 wMacc.$, OCOBOeHHO TpPedlouTUTEeJIBHO
Bojee 0,45 mMmacc.$ IO OTHOmEeHMIO K ofmel Macce OCHOBHOM CMecH,

B KOTOPOM OCHOBHAas CMeCb COIepXuT He 00Jiee 2 MaccC.% BOIH,
OpPenrnouTuTeJIbHO He OoJjiee 1 mMacc.$,

- CMemMBaHMe OCHOBHOM CMecu C OIOHMM wiIu 6ojiee C-H-
KUCJIOTHHMMY COeIMHEeHMSAMM C Q(OopMMPOBaHMEM PeaKIMOHHOM CMecUu, U
pearupoBaHue cBoBomHOTO ¢QopMaJibIermuga C OOHMM wMIM ©OoJjee C-H-
KM CJIO THEIMU COeIVHEeHU AMU c oBpasoBaHUeM OIOHOTO I DoJiee
IPOOYKTOBR peakluu, Opu 2ToM C-H-KMCJIOTHBEE COeIMHEeHMS HaxXoOATCS B
MOJISAPHOM M30BTKEe II0 OTHOmEeHMI0 K ofmeMy KOJMUeCTBY CBOOOIHOTO
bopMasibOeruma B CMecCH,

IpM 2TOM PeaKLMOHHas CMeChb COOepXuT He OoJiee 2 Macc.?% BOIH,
NpPenrodYTUTeJIbHO He OoJiee 1 mMacc.$,

U 3aTeM

-noBaBJjieHue IOIIOJIHUT &JIb HEIX KOMIIOHEHTOB c IIoJIyUeHMeM
KOMIIOBULIMM (QeHOJILHOM CMOJIH, OPelloUTUTEeJSIbEHO KOMIIO3UIUK (eHOJILHOM

CMOJIH TIO OOHOMY M3 III. 1-8.
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13. Cnoco6 mno m. 12, B KOTOPOM IIOJyUeHMe OCHOBHOWM CMecHU
BKJIOUAET CTaluW:

- pearMpoBaHME OIOHOTO WM 0oJiee (QEeHOJIBHHX MOHOMEPOB C
dpopMaIbOeTMaooM,

[IpM STOM MOJIAPHOE OTHOIMeHMe OOmero KoJMUeCTBa OQopMalibleruia
K KOJMUeCTBY OQEHOJIBHEIX MOHOMEPOB HaxXOIMUTCHA B IOuarnasoHe oT 1,3:1
no 2:1.

14. Cnioco® mno n. 12 wmium 13, npm sToM pKa omHOTO MM 0OoJiee
C-H-KMCJIOTHEIX COEeOMHEeHUM HaxXoIMUTCa B Ouamnas3zoHe 5 pmo 14, 10
OTHOIEHNI® K KMCJIOTHOMY, CBSA3aHHOMY C YIUIEPOIOM BONOPOLY .

15. Cnoco® mo omHoMy M3 OoOii. 12 wmiar 14, B KOTOPOM peaKLUud
cBobonmHoTo  QpopmMasipmermma € OOHMM wiu  ©Oojiee  C—-H-KMCJIOTHEMMU

coeIMHeHUAMM C of0pas30oBaHMeM OINHOTO WM 0oJiee IMNPOOYKTOB peaKLUM
NPOUCXOOUT [OpM  TeMmiIepaType B 1OuamnaszoHe oT 80 mo 126°C,

NPennouTUTEeJIbHO IIpM TeMIepaType B amanasoHe oT 80 mo 100°C.

16. Cnoco® mno omHOoMy w©3 nOmo. 12-15, B KOTOpPOM MOJIAPHOE
OTHOWeHMe 0fmero KoJuuecTBa C-H-KMCJIOTHHX COeIMHEeHUN K ofmeMy
KOJIMUeCcTBY OdopMaJibmeruia B pPeaKLUMOHHOM CMeCcUM cCcocTaBJjsgeT O0oJiee
2:1, mnpemnouTtmuTesibHO DoJjiee 3:1.

17. Cnoco6 mno omHOMy ©3 . 12-16, B KOTOPOM pPeaKIMo
cBobomHOoTO dopMagbIerMma C OOHMM WM BoJjee  C-H-KMCJIOTHBEMU
coenMHeHUAMM C 0Opa30BaHMAM OIHOTO WM HECKOJBbKHUX IPOOYKTOB
peakumMy IPOBOIOAT

0O IHOOCTMXeHMS MOMeHTa, korma 50 wMoJI.% coIepxamerocsd B

OCHOBHOM cMecHu CBOBOOHOTO bopMasbOmernna Ipopearupyer,
IpenIouTUTEeJIbHO oo OOCTIMDKEeHU I MOMEHTa, KoTrma 70 MOJI. %
comepxamerocs B OCHOBHOM cMecu CBODOOHOTO bopMasibmeruna
Ipopearupyer,

n/miam

0O IOOCTWXeHMS MOMeHTa, KOoI'Ia B PeaKIMOHHOM CcMecHu coIepXaHue
CBOOOIOHOTO bopmMasEmeruna COCTaBJIAET MeHee 0,2 Macc.%,
NPpenOnouTrUTEeJIEHO MeHee 0,16 wmacc.5%, OCODOEHHO MNpPellouTUTEJIBEHO
MeHee 0,1 Macc.$ IO OTHOMEeHMI K oOfmel Macce PeaKIMOHHOM CMecH.

18. Cmooco® T1oJlydeHMsS IOBYXKOMIIOHEHTHOM CHCTEMH CBA3YIMUX

BemeCTB, IIpeldllIOUTUMTEeJIEHO IIO II. 9, BKJIOUANMM CTaIuM :
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- obecreueHre KOMIIOBULMKM (QEHOJILHOM CMOJH II0 OIOHOMY M3 IIII.
1-8 mIM noJiydyeHMe KOMIO3UINM (QEeHOJILHOM CMOJIE CHOCOOOM IO OITHOMY
3 nmn. 12-17, B kKauveCcTBe KOMIIOHEeHTa (QeHOJILHOWM CMOJIH,

u coueTaHue obecreueHHOTO WIM  TIOJIYUEeHHOTO KOMIIOHEHTa
beHOJIBLHOM CMOJIEL C

- IIOJIMM3OLMAaHATHLEM KOMIIOHEHTOM, BKJIOUAKMMYM IIOJIMM3OLUMaHAT C
10 MeHbIelM Mepe OBYMSA M30LMaHaTHHMM TPYIIaMM B MOJIEeKYyJIe,

C TOJIyUeHMEeM IOBYXKOMIIOHEHTHOWM CUCTEMHE CBA3YIIMUX BelecTB.

19. Cnoco® nojydyeHMs TIoHaklmero SJieMeHTa, JUTeMHOM QOPME WMJIM
JUTEMHOTO CTepXHA M3 CcMecu (QOPMOBOUHOT'O MaTepualsa, B KOTOpoOu
cMechb (QOPMOBOUHOTO MaTepuaJa CBfS3aHa C IIOMOMBI OBYXKOMIIOHEHTHOM
CUCTEMEl CBA3YHIMMX BemMecTB II0 II. 9.

20. Tlojaomuil DJeMeHT, JuTelHasda bopMa WM JIMTEMHHI CTepXeHb,
noJiydaemele crocotom mo m. 19.

[To mDOBepeHHOCTU



MBSMEHEHHAST $OPMYIJIA M3OBPETEHNS,

NNPENJIOXEHHASI 3SAABUTEJIEM IOJII PACCMOTPEHMS mo cr.34 PCT

1. KomMmmiosuumsa beHOJIBLHOM CMOJIEL oJisg IpUMeHeHU B
noauypeTaHoBoM Cold-Box- u/miam No-Bake-crnocofe, BKJOUAanIasd

- OPTO-KOHIOEHCUPOBAaHHHMN beHOJIbLHEM pes30J c
STePUOULUPOBAHHEIMU /WM CBOOOOHEIMM METWUJIOJILHEIMM  TPYINaMy B
obmeMm koJMuecTBe oT 40 pmo 60 Macc.$%, IO OTHOIMEHMI K ofmel Macce
KOMIIOBULNM GEeHOJILHOM CMOJIH,

- CcBOOOOHEM OQopMallbIerun B kKoJguuecTBe MeHee 0,1 Macc.%, 10
OTHOIIEHMIO K OOImey Macce KOMIO3UUUM (QeHOJIBHOM CMOJIH,

- OIMH WJIM HEeCKOJIBKO IMNPOIOYKTOB peakluuu OoopMajibmeruma C
OOHUM WMJIM HEeCKOJbKMMM C-H-KMCIJIIOTHHMM SIOOYKT-COEeOVHEeHMUIMU,

- IIpouMe KOMIIOHEHTH B of0MeM KoJMUecTBe II0 MeHbIlel Mmepe 38
Macc.%,

IpY STOM KOJMUECTBO BONOH B KOMIO3MUUMM OGEHOJILHOW CMOJIH He
Bosipme 1,0 wMacc.%, IO OTHOUWEeHMI kK ofmel Macce KOMIIO3UIUA
beHOJILHOM CMOJIH.

2. Kowmmozmuumsa ©GeHOJIbBHOM CMOJIH IIo II. 1, mnOpu 5ToM ofmee
KOJIMUECTBO IPOOYKTOB peaxkumum bopMaJyibOmermna c OIOHUM WIIN
HEeCKOJIb KM C-H-K1CJIO THEIMU SIOOYKT-COeOVMHEeHV AMU foJible 0,1
Macc.%.

3. KoMmnosuuus ©¢GeHOJIbHOM CMOJIH II0 OIHOMY M3 IIpellleCTBYIOMMX
., OpM 2TOM IpouMe KOMIIOHEHTH BKJIIOUAIT

- OIOHO WMJIM HeCKOJIbKO C—-H-KMCJOTHEX COeIMHEeHUN,

W/ N
pacTBOPUTEE, KOTOPHIM BHIOUP AT nu3 TPYIIIIH, cocTodmen
AJIKMIIOBLIX CITOXHEBIX 30UPOB KPHEBIX KMCJIOT, AJNKUIICUIIMKATOB,

OJIMTOMEPOBR AJIKMJICMJIMKATOB U UX CMecel.

4. Kowmmnosuiusa QeHOJILHOM CMOJIH IO II. 3, IIPpM STOM HeCKOJBLKO
WM IO MeHblle¥ Mepe omHOo C-H-KMCJIOTHOe coedMHeHMe UIOeHTHMUHO C-H-
KUCJIOTHOMY SIOOYKT-COeOMHEHMID HEeCKOJIBKMX WM OIOHOT'O IIPOOYKTOB
peakuuu.

5. Kowmnosuuusa ©¢GeHOJLHOM CMOJIH I10 OIHOMY M3 IIpellleCTBYIIOMMX
., IOIPpM DTOM HECKOJBKO WMJIM II0 MeHblled Mepe onHO C-H-KMCJIOTHOE

SOOYKT—COeIOVMHEHNME ABJIAEeTCHA CIIOCOOHBEM K oOpas30BaHML SHOJIATOB



KaPGOHMﬂbHHM CoOoeIIMHeHMeM, IIpedliouTrUTEeJIEHO B—HMKaPGOHMHbHHM
COeIIMHEHMEM.
6. Kommozuumsa @eHOHbHOﬁ CMOJIEL IIO OIODHOMY M3 IIpellleCTBYIINX

., IIpM S5TOM HEeCKOJIBKO WJIM IIO MeHbIen Mepe o0onHO C-H-KMCJIOTHOEe

SOOYKT—COeOVMHEHNEe BH@MpaDT nus T'PYIIIIE, cocToqmen ns
IMaJIRMIIMaJIOHAaTORB, IIpedliouTrUTEeJIEHO IS TIIMaJIoOHaTa n
MIMe TMJIMaJIOHaTa .

7. Kowmmnosuiusa GeHOJIbHOM CMOJIH I10 OIHOMYy M3 IIpellleCTBYIIMMX
r., BRJIOYaKIasd

- OPTO—-KOHIOEHCUPOBAaHHHM beHOJIbL HEM pe30oJ c
STePUOULIMPOBAHHEIMU U/ WMJM  CBOOOOHEIMM METWJIOJILHEIMM  TPYIIINIaMy B
obmeM koJmuecTBe oT 40 mo 60 macc.$,

- cBOoBOOHHYM ¢dopMasbIerMa B KoJMuecTBe MeHee 0,1 wMacc.$,
OpenrnouTuTeslbHo MeHee 0,08 wMacc.?, OCOBEHHO IpPenlouTUTEeJIBHO
MeHee 0,05 wmacc.%, IO OTHOUWEeHMI kK ofmel Macce KOMIO3UILUA
beHOJILHOM CMOJIHL,

- OIMH MWJIM HECKOJIBKO IMNPOIOYKTOR peakuuu oopMaJibmermna C
OOHVM WMJIM HeCKOJbKUMM C-H-KMCIJIOTHEMU SOOYKT-COeIVMHEeHMAMHN,

- IpouMe KOMIIOHEHTH B OOmeM KOJIMUeCTBe II0 MeHblell Mepe 38
Macc. %,

IpM STOM IIPpOoUMe KOMIIOHEHTH BKJIOUAIT

- pPacTBOPUTEJIL, KOTOPHM BHOMPAT U3 TPYIIOH, COCTOANeV U3
AJIKMIIOBHIX CJIOXHEBIX 2pUpoB KUPHEBIX KMCJIOT, AJIKUIICUIIMKATOB,
OJINTOMEPOBR AJIKMJICMJIMKATOB UM MX CMecel.

8. Kowmmozuumsa G(GeHOJLHOM CMOJIE II0 OOHOMY M3 IIpelmecCTBYIMMUX
., OpM 2STOM OPTO-KOHIOEHCUPOBAHHHM  (OeHOJILHHM pe30J UMeeT
OTHOIWIeHMEe OOmero KOJUMUeCTBa DSTEepUIULUPOBAHHEIX W/MUIM CBOOOIHHX
MEeTUJIOJILHEIX TPYIIN K KOJMUECTBY apoMaTHMUeCKMX KoOJIell B o00JlacTu OT
0,2:1 pmo 2:1, nOpennoyrTuTesdbHO B objactum ot 0,3:1 mo 1,2:1,
0oCcoBeHHO TMPellouTUTeJIbHO B objactm oT 0,34:1 mo O,7:1.

9. IRYyXKOMIIOHEHTHAa S cucTeMa CBA3YIOMNUX BellecTB IJIs
[IpVMeHEeHU A [IOJINYPETAHOBOM Cold-Box- n/Uim No-Bake-cniocobe,
cocToAmasa ms3

- KOMIO3MIMUM (QEeHOJILHOM CMOJIH II0 OIJIHOMY M3 IIpenlecTBYIMUX

IIr1. B KadeCTBe KOMIIOHEHTa @eHOﬂbHOﬁ CMOJIEI
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- IIOJMMUBOLMAHATHOTO KOMIIOHEHTAa, BKJOUAKMEeIo IIOJMM30lMaHaT C
10 MeHbIlel Mepe IBYMA M30LMaHaTHHMM TPYIIaMMuM B MOJIEKyJIe.

10. IIpuMeHeHue  C-H-KMUCJIOTHHX COeOMHeHUV IJA I[IoJIyUYeHUS
KOMIIOBULIMM (GEeHOJIbHOM CMOJIH OJIS NIPpMMEeHeHMSa B OoJuypeTaHoBoM Cold-
Box- u/mim No-Bake-cmnocofe B KauecTBe

(1) akuenTopa dopMasboerumoa

¥ OOHOBPEMEHHO B KauecTBe

(i1) <cpencTBa JIA YCKOpeHMSA pPasJIOXeHMS B IIOJUYPETaHOBEHX
Cold-Box- mym No-Bake-cmoJsiax.

11. Cnoco6 mjagd IM[OOJYYeHMSA KOMIO3ULIUM (QeHOJIBHOM CMOJIE, CO
CIenyIIVMMY CTaOMSaMU :

- IoJIyUeHMe MM NONTOTOBKAa OCHOBHOM CMeCH, BKJIOUAaklmen

OPTO-KOHIOEHCUPOBAHHEM (GEHOJILHEM pPe30JI C STepUudULMpOBaHHBEMUA
U/ UM CBOOOOHBEIMU METWJIOJbHEMU TPYIIIIaMi,

a TakKxe

CBOOOOHEM dopMaJibmeruI B KoJuuecTBe Oojee 0,25 wmacc.$,
npenmnouTuTesJibHO ©OoJjiee 0,35 wMacc.$, OCOBOEeHHO TpPedlouTHUTeJIBHO
Bojsiee 0,45 Macc.%, IO OTHOINEHMIO K oOfmeM Macce OCHOBHOM CMecCH,

IpM STOM OCHOBHAas CMeCb COIEepXuT He O0oJblle 2 Macc.$ BOMH,
IpenlIouTUTeJIbHO He OoJbme 1 Macc. 3,

- CMemMBaHMe OCHOBHOM CMeCHM C OIHMM WM HeCKOJbKMMM C-H-
KUCJIOTHHMMY COEeIMHEHMVSIMM B PeaKLUMOHHOW CMeCH U pPeakKlusa CBoBOOHOTO
bopMasiboeruma c OIHUM W HEeCKOJIbKUMA C-H-KMCJIO THEMM
coeIMHeHMSAMM C ofpa30oBaHMeM OIOHOTO MM HEeCKOJILKUX TIPOOYKTOB
peakuuy, Opu 2ToM C-H-KMCJOTHHE COeIMHEHMS HaxXoOATCSI B MOJISAPHOM
M3OBEITKE 1o OTHOIIEHUIO K oBuemy KOJIMYEeCTBY CBODOIOHOTO
bopMasibOoeruma B CMecCH,

Ipyu DTOM peakKUMOHHAass CMeChb CONepXUT He OoJiblle 2 MaccC.$%
BOIH, MPEenOlouYTUTEeJIbHO He OoJibme 1 Macc. 3,

1 3aTeM

- nodaBJjeHue IpOoUMx KOMIIOHEHTOB, UTOOH moJydajlach
KOMIIOBULIMA (QeHOJILHOM CMOJIH, OIPelloUuTUTEeJSIbHO KOMIIO3UIUA O(GeHOJbLHOM
CMOJIH TIO0 OOHOMY M3 . 1-8.

12. Crnoco®6 no n. 11, nOpu 5ToOM IOJyueHMe OCHOBHOM CMecHU

BRJIKUaeT cCJledyrure CTaIll: HpeoépaBOBaHme OIOHOI'O WMJIM HEeCKOJIBKHUX



beHOJIBHEX MOHOMEPOB C bopMaJib DernIoM, npu B5TOM  MOJIAPHOEe
OTHOLIEHMEe OBfero KoJiMdecTBa OQopMalibIerlMia K KOJIUUEeCTBY GeHOJIbHEX
MOHOMEPOR HaxoIuTcsa B objactu oT 1,3:1 mo 2:1.

13. Cnoco6 no omHoMy M3 on. 11 wim 12, Opy 2TOM peaKLuud
CBODOOHOTO OdopMajibmeruia C OOHMM WM HeCKOJbKMMU C-H-KMCJIOTHEMU

COeIMHEHMAMM C of0pa30BaHMeM OIOHOT'O MM HEeCKOJIBKUMX I[IPOOYKTOB
peakuuy IMIPOUCXOOUT MpPM TeMiIepaType B ob6jgactu oT 80 mo 126°C,

NPenrnouTUTEeNILHO PV TeMiepaType B obmactu oT 80 mo 100°C.

14. Crnoco6 mno omHOMy ©3 . 11-13, nOpM 5STOM MOJISPHOe
OTHOIIeHMe ofmero kojJudecTBa C-H-KMCJIOTHHX COEIMHEHMM K ofmeMy
KOJIMUEeCTBY bopmMasibmeruna B pPeakKlMOHHOM cMecHu foJibie 2:1,
IPpedlloUTUTeJIbHO OoJbme 3:1.

15. Cmoco6 mno omHOMy ™3 mnmn. 11-14, 0OpM 2TOM pPeaklLuio
cpoBbomHOTO OQopMaJibmeruia C OIOHMM WM HEeCKOJbKUMMU C—H-KMCJIOTHEMU
CoOeIMHEHMAMM C oOOpa30BaHMAM OIOHOTO MJM HECKOJIBKUX TIPOOYKTOB
peaxkuMy MOpPOBOIOAT

0o npeobpa30BaHMA II0 MeHbmelM Mepe 50 MoJI.$ comepxamerocs B
OCHOBHOM cMecu cpobomHOTO OdopMasbIerria, HOPedlouTHUTeJILHO OO
npeobpa3lo0BaHmMA 70 MOJI. % coepxamerocs B OCHOBHOM cMecu
CBODOOHOTO QpopMallbmeruma

n/nnm

YTOO B peakuMOHHOM cMecu comepxaHue CcBOOOOHOTO
bopmasibmermuma Ovwuio MeHbme 0,2 Macc.$, OPeOlouTUTEJIEHO MeHbIe
0,16 wmacc.%, ocobeHHO MOpeldlnouTuTeslbHO MeHbme 0,1 wMacc.$%, 1O
OTHOIIEHUID K OOmel Macce pPeaKLUMOHHOW CMeCH.

16. Crooco® TnoJiydyeHMS OBYXKOMIIOHEHTHOM CHCTEMH CBA3YMMUX
BemecTB, OPedlouTHUTEeJILHO IO II. 29, BKJINUAKIWM CTaIuM:

- IOIOTOTOBKA KOMIOBUINM (EeHOJLHOM CMOJIE 10 OIOHOMY M3 M. 1-
8 MM MOoJIyYeHMEe KOMIIO3ULUUKU (GeHOJILHOW CMOJIH CIOCOoBOM IO OIHOMY U3
nn. 11-15, B kayvecTBe KOMIIOHEeHTa (QeHOJIbHOM CMOJIH

¥ KOMOMHMPOBaHME IIOOTIOTOBJIEHHOTO WMJIM I[IOJYUEHHOTO KOMIIOHEeHTAa
beHOJIBLHOM CMOJIEL C

- IIOJIMM3OLMAaHATHHEM KOMIIOHEHTOM, BKJIOUAKMIMYM IIOJIUMM3OLUMAaHAT C
MeHbIlel Mepe OBYMSA M30lLMaHATHEIMM IpPYINaMy B MOJIEKyJe,

YTOOEL I1oJIydaJiacChb IBYXKOMIIOHEHTHAaA CHrcTeMa CBA3YKIIMX



BemecTB.
17. Crnoco® nojgyyeHMs OUTaKIEero 2JieMeHTa, JUTeMHOM QOPMEl MJIN
JUTEMHOTO CTepXHa M3 CcMecu (QOPMOBOUHOTO MaTepualsa, I[IPpU D2TOM
cMechb bOpPMOBOUHOTO MaTepuala CBA3LBAT c TIOMOIIBIO
IBYXKOMIIOHEHTHOM CHCTeMb CBA3YIMMX BemecTB o mI. 9.
18. IuTammUil BJIEeMeHT, JMTeVHasda GopMa WM JIMTEMHHM CTepXeHb,
noJjiyyaeMele crocotom mo m. 17.

IIo DOBEpPEeHHOCTHU
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