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AHHOTAIUA

Hccnenosano BIMsIHAE SKBUBATIEHTHON MOJIEKYIISIPHOM Macchl (MMa ) ¥ CPEIHEUMCIIOBOM QyHKITHOHATBHOCTH (fh)
MOJIMOJIBHOM KOMITO3UIIMM Ha XUMHUYECKUHA COCTaB, MPOYHOCTHBIE CBOMCTBA M TOPIOUECTh KECTKUX IMOIMYpETaH-
MTOTMU30IIMAHYPATHBIX TIEHOILIACTOB C (PMKCHPOBAaHHBIM 3HAYEHHEM M30IHaHaTHOTO MH/IEKCA. DKCIIEPUMEHTAIBHO
YCTaHOBJICHO, YTO yBeJMYeHNE (DYHKIIMOHAIBHOCTH BKYIIE CO CHIKEHHEM SKBUBAJICHTHOW MOJEKYIISIPHON MacChl
MOJHOa TPUBONAT K HMHTEHCH(MKAIMK 00pa30BaHUS YPETaHOBBIX CBS3eM Ha paHHMX JTalax CHHTE3a, YTO
crioco6cTBYeT (popMHpoBaHHIO O0JIee TIOTHOW CIIMBKH TOJIMMEPHON MaTpHIIbI U, KaK CIIE/ICTBUE, 3HAYUTETEHOMY
POCTy OTHOCHTENBHON MPOYHOCTH TEHOIDIacTOB Ha ckarue. C Apyroil CTOpOHBI, BBISBIICH M COIMYTCTBYIOIIMI
HeraruBHEIA 2P dekT: yBemmueHne GyHKIMOHATEHOCTH U CHIDKSHHE MOJIEKYIISIPHON MacChl TIOMMA(HPOB CIIOCOOCT-
BYEeT BOSHUKHOBEHHUIO JOTOMHUTEIHHBIX CTEPHYECKHUX 3aTPyAHEHUH, OrpaHIMYMBAIOIINX MOOMIBHOCTD M30IIMAHAT-
HBIX TPyIIL. BenmencTre 3Toro cHKaeTcst BBIXOM peaKkuy TPUMEPH3aIliy H30IMaHATHBIX TPYIIIT U B OTBEP KICHHOM
Marepraie COIEPXKUTCS OOJNbITIee KOMMISCTBO CBOOOIHOTO (OCTATOYHOTO) M30IHMAaHaTa W MEHbIIee KOTMISCTBO
TEPMOCTAOMIBHBIX H30IMAaHYPaTHBIX LUKIOB. KoMMdecTBeHHOE OTpeieneHre MU30IMaHypPaTHbIX M OCTAaTOYHBIX
M30LMAHATHBIX TPYII B CHHTE3UPOBAHHBIX TTOJIMYPETaH-TIOIMH30IaHyPAaTHBIX ITEHOIIACTaX MPOU3BOIIIOCH TIPH
oMot Metona MK-®ypbe-cniekrpockonuu ¢ KOHGUTYpaIiield HapyeHHOTO TIOTHOTO BHYTPEHHETO OTPaKEHHSI.
BrusBiiera Koppensims Mex Iy coepykaHueM F30LaHyparHbIX TPYIIT B IIEHOIIACTE U TOPIOYECTHI0, OIIEHNBAEMOM
IO TIOTepe MacChl TIPH BO3IEHCTBUM OTKPBITOTO TIaMeHH. TakuM o0pasom, TpH pa3padoTKe MM MOIU(HUKAIIH
TTOTHOBHBIX KOMITO3ZUIIVINA, FICTIONB3YEMBIX ISl TIONYYEHHS IOy PETaH-TIOMH30I[aHy PaTHBIX TIEHOILIACTOB HE00-
XOIMMO COOMFOIaTh KOMIIPOMICC MEXITy MTPOYHOCTHBIMHU XapaKTEPUCTUKAMHU M OTHECTOMKOCTBIO UTOTOBOTO MaTe-
puana. Pe3ynsrarsl nccienoBaHusl MOTYT OBITh UCIIONB30BAHKI IS IIEICHAIPABICHHON PEryIMPOBKH PELETITYPHI C
LIENTBIO JIOCTHKEHHS ONITUMAITFHOTO OaaHca CBOWCTB B 3aBUCHMOCTH OT OOIIaCTH ITPUMEHEHHS MaTepuraa.
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Abstract

The influence of the equivalent molecular weight (MMcq.) and number-average functionality (f,) of a polyol
composition on the chemical composition, strength properties, and flammability of rigid polyurethane-
polyisocyanurate foams with a fixed isocyanate index was studied. It was experimentally established that an
increase in functionality coupled with a decrease in the equivalent molecular weight of the polyol leads to an
intensification of the formation of urethane bonds in the early stages of synthesis, which facilitates the formation
of denser crosslinks in the polymer matrix and, consequently, a significant increase in the relative compressive
strength of the foams. On the other hand, a concomitant negative effect was also identified: an increase in
functionality and a decrease in the molecular weight of polyesters contributes to the emergence of additional
steric hindrance, limiting the mobility of isocyanate groups. As a result, the yield of the isocyanate trimerization
reaction decreases, and the cured material contains a higher amount of free (residual) isocyanate and a lower
amount of thermally stable isocyanurate cycles. Quantitative determination of isocyanurate and residual
isocyanate groups in the synthesized polyurethane-polyisocyanurate foams was performed using FTIR
spectroscopy with an attenuated total reflectance configuration. A correlation was found between the
isocyanurate group content in the foam and flammability, assessed by mass loss upon exposure to an open flame.
Therefore, when developing or modifying polyol compositions used to produce polyurethane-polyisocyanurate
foams, it is necessary to maintain a compromise between the strength properties and fire resistance of the final
material. The results of the study can be used for targeted formulation adjustments to achieve an optimal balance
of properties depending on the material's application.
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