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IpeniokeHo UCTI0NIb30BaHNE OJIMTOMEPOB (hyPAHOBOTO Psijia, 0OJIAJAIOIINX TTOBBILICHHOI BOJOCTOMKOCTBIO, XOPOILeH
XUMHYECKOM CTOMKOCTBIO, BHICOKOH TEIIOCTOMKOCTBIO M YIOBIETBOPUTEIBHBIMU MEXaHUYECKUMU U AUAICKTPUUSCKUMH CBOC-
TBaMH, B KAYCCTBC MO}:[I/I(bI/IKaTOpa (beHOH(bOpMaHbﬂeFI/IHHbIX CMOJI IIPU MIPOU3BOJACTBE APEBECHO-CTPYIKEYHBIX IUIUT C MOBBIIICH-
HBIMU (.J[)I/ISI/IKO—MeXaHI/I'-leCKHMH XapaKTCPUCTUKAMU. I/ICCJ'[CILOBaHbI OCHOBHBIC TEXHOJIOTUYCCKHUEC CBOﬁCTBa KJICEBBIX KOMl'[O3PIL(VIl>’I
Ha ocHOBe (peHonpopmanbaeruaHoi cMoibl Mapku CDIK-3014 ¢ 106aBKOi B Pa3IMIHOM COOTHOIICHUH OCHOBHOTO MPEICTABH-
Tenst pypaHOBBIX OIMroMepoB — (ypdyposaieroHoBoro MoHoMepa MA. DKCIIEPUMEHTAIBHO YCTAHOBICHO, YTO C YBEIHUCHUCM
1o GypdhyposarieTOHOBOro MOHOMEPA TOBBIIIACTCS BA3KOCTh U CHIDKACTCS BPEMSI JKEJIATHHH3AIMH KIIEEBOTO COCTaBa 3a CUeT
YMEHBIICHUA KUCIIOTHOCTU W Ha4YaJIbHBIX IPOLECCOB OTBEPKIACHUA. Hpe}lCTaBJ'[eHbl (1)?13I/IKO—MeXaHI/I'-leCKI/le CBOﬁCTBa JpeEBEC-
HO-CTPYXCYHBIX IIJIMT HA OCHOBE MO):LI/I(I)MLII/IpoBaHHbIX KJICEBBIX COCTABOB. yCTaHOBJ'leHO 3HAYUMOE€ IMOBBIIICHUE ITPOYHOCTH,
CHIDKEHHE pa30yXaHUs M BOJOINOIIOIICHUS IUIUT IPH BBeleHUU B (eHoadopmMaibaeruubiii oauromep 2...4 mMacc. 4. pypdy-
ponaueroHoBoro monomepa ®A. Ananu3z pesynsratoB MK-criekrpomerpuu rnokaszan HaJM4ue U3MEHEHUI B CTPYKType Kiiesl 3a
cuet BBeneHus QypdyporaneroHoBoro MmoHoMepa MA. B 00macTi BRICOKHX BOJHOBBIX YHCEN CIICKTPA MPOUCXOIUT CMEIICHHE
MaKCHMYMOB B CTOPOHY OOJIbIIIETO 3HAYCHHS BOJIHOBOTO YHCIIA, XapPaKTEPU3YIOILETO OPTO-MIapa-CBsA3H, 00pa30BaHHbIC C yUaCTH-
eM (DEeHOJTbHBIX CTPYKTYP B COCTABE MAKPOMOJICKYJI, YTO CBUICTEIBCTBYET 00 YBEITHUCHUH SHEPIHU CBA3H MOJICKYJT MOIU(HITH-
POBaHHOTO CBsA3yrOIIEro. Hapsiay ¢ 3THM HMEET MECTO HEKOTOPOE CMEIICHHE MAKCHMYMOB B 00JaCTH MAaJIbIX BOJHOBBIX YHCEI
CIIEKTPA, XapaKTePU3YIOLIHX 00pa30BaHUE OPTO-OPTO-CBS3H C ydacTHeM (DEHONBHBIX CTPYKTYP, 00yCIIOBICHHOE Mepepacipe/ie-
nerueM OH-rpynit u yBelMueHueM BHYTPUMOJIECKYIAPHBIX CBA3€H, YTO NPUBOIUT K YBEIUYCHHUIO MOJICKYJIIPHOM Macchl MOAU-
(UIHPOBAHHOTO CBsI3yrONIEero. Moau(pHUKaIKst IPUBOINUT K YCKOPEHHIO TPOIECCa OTBEPIKICHHS KJIesl, TOBBIIICHHUIO CTETICHH €T

OTBEPXKIACHMS, YTO IIPUBOAUT K ITOBBILICHUIO (1)143I/IKO—MeXaHI/l‘IeC](l/IX XapaKTCPUCTUK I'OTOBBIX APEBECHBIX IUIUT.
Kirouebie ciioBa: heHondopmaibaeruanas cMoia, GypdyposaneToHoBbIi MoHOMED, Moaudukarus, MK-crnekrpo-
METpUSI, APEBECHO-CTPYIKEUHAS TUIMTA, (PU3UKO-MEXaHMYECKUE CBOMCTBA.

@eHOH(bOpMaHL,Z[eFI/LHHHe OJINTOMEPBL U
KJIEM Ha UX OCHOBE — OIHMH W3 MEpCIeK-
TUBHBIX U IMIUPOKO MPUMEHIEMBIX MOTUMEPHBIX
MaTepHajoB JJIsl IPOU3BOJCTBA JIPEBECHO-CTPY-
KEUHBIX TUTUT, YKCILTYaTHPYEMBIX B YCIOBHUSX C
MEePeMEeHHON BIaXHOCThIO. [Ipu oTHOCHUTETHHO
HEBBICOKOIl CTOMMOCTH OHH TO3BOJISIOT (hop-
MHUPOBATh KJIEEBBIC COCJMHEHHs BHICOKOH IpO-
YHOCTU U BOJOCTONKOCTH, TO3TOMY IIIUPOKO HC-
MOJIB3YIOTCSL B MPOU3BOJICTBE JPEBECHBIX ILTUT
KOHCTPYKIIMOHHOTO HazHaueHus [1-3]. Ognako
IUTUTHl Ha OCHOBE (peHonohopMaIbaeruaHbIX
CMOJI TP JUTMTENBHOM SKCIUTyaTallid B TIepe-
MEHHBIX TEMIIEPAaTyPHO-BIAKHOCTHBIX YCIOBH-
X pa30yXawT MO TONIIMHE, U3MEHSIOT (hopMmy,
TEPSAIOT MPOYHOCTh, YTO MPHUBOAUT K HapyIle-
HUIO IIEJIOCTHOCTH KOHCTPYKIWH, M3TOTOBIICH-
HBIX Ha UX OCHOBE [4].

B nepeBooOpaboTKe M3BECTHBI CLIOCOOBI
MOBBIMICHUST (PU3UKO-MEXaHUYECKHX CBOMCTB
KJICEBbIX COEAMHEHHUN B CTPYKTYypE APEBECHO-
CTPYXXEUHBIX IUIUT IUIUT IMYTEM COBMELICHHS
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OCHOBHOTO CBSI3YIOIIETO C 0ojee CTOMKMMH H
PEaKIMOHHO CHOCOOHBIMH OJIMTOMEPAaMH  HITH
Monuduiupyromumu godaBkamu [5-7]. B ka-
gyecTBe 3PPEKTUBHOTO MOTU(PHUKATOPA IJIS KIIEEB
Ha ocHOBE (heHoI0(popMaTBACTUIHBIX OJIUTOME-
POB MOTYT HCHOJb30BAThCSA COCAMHEHUS (ypa-
HOBOTO psfa, HarpuMep GypdyposialeTOHOBbIH
moHomep DA [8].

W3BecTHO, 4TO (hypaHOBBIE OJIUTOMEPHI
B OTBEPXKJIEHHOM COCTOSIHUU (COCTOSIHUU KO-
HEYHOTo MojuMepa) o0JadaroT MOBBILIEHHON
BOJIOCTOMKOCTBIO, XHWMHYECKOM CTOHKOCTBIO,
TETIOCTOMKOCTBIO, YIAOBIETBOPUTEIIbHBIMU
MEXaHWICCKUMU M JTUAJICKTPHUYSCKUMH CBO¥C-
tBamu [9,10]. IlpencraBisier npakTUUECKHI
UHTEpPEC OLIEHKAa TEXHOJIOTUYECKUX CBOMCTB
(deHono-hopMaabAETUAHBIX OJIUTOMEPOB, MO-
TUGUIUPOBAHHBIX (YPAaHOBBIMHU OJHTOMEPaMH,
a Tak)Ke MPOAYKTOB UX OTBEPXKIICHUS IPUMEHHU-
TEJIBHO K MTPOU3BOJICTBY JIPEBECHBIX TLTHUT.

B oskcnepumeHTanbHOl 4YacTH paboThI
OLICHEHBI HEKOTOpBIE TEXHOJIOTMYECKHE CBOWC-
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Taonunoa 1

OcHOBHBIE TEXHOJIOTHYECKHE CBOMCTBA MOAM(PUIMPOBAHHBIX KJI€eBbIX COCTABOB
The main technological properties of modified adhesives

Hons nodaku | [ToBepxHOCTHOE
bypdypo. HaTSDKCHUE Kpaesoii yro Baskocts o B3- Bpews
yPQYypor p yrod 246 ¢ nuametpom | Kucnornocts pH JKeJIaTUHHU3AIIU
aleTOHOBOTO KIJIEEBOTO CMa4YMBaHUs, TP, N
coria 4 MM, ¢ mpu 150°C, ¢
MOHOMeEpa, Macc. 4. | cocrasa, MH/M
0 66 70°30' 91 8,06 70
2 57 70°00' 92 7,89 47
4 54 69°12' 108 7,84 35
6 53 64°00' 117 7,80 29
8 50 57°30' 127 7,17 24
10 49 56°06' 140 7,68 22

TaOonumoma 2

DuU3NKO-MeXaHNYeCKHE CBOCTBA MOJYyYeHHbIX JIPEeBECHO-CTPYKEYHbIX MJIHT
Physical and mechanical properties of the chipboard

Jomnst mobaBku IIpenen npo- | Ilpenen npounoctu
dbypdyposn-ate- YHOCTH IIPH MIPH PACTSHKEHUU Pasz0yxanue mo | OObemMHOE pa3- Bogonornomie-
TOHOBOTO MOHO- | CTaTHYE€CKOM MEePIEHIUKYIISIPHO Tonuune, % oyxanwue, % Hue, %
Mepa, Macce. 4. n3rubde, MIla K iactu, MIla
0 19,02 0,67 32,87 36,61 62,35
2 23,67 0,71 24,10 26,93 52,09
4 26,81 0,72 23,15 25,87 48,03
6 23,18 0,69 27,56 32,06 55,54
8 21,20 0,68 28,74 32,53 58,10
10 20,22 0,68 29,07 32,97 59,23

TBa MOIU(HUIMPOBAHHBIX KJICEBBIX KOMIO3UITHHA
Ha OCHOBe (eHoI0(POPMATBIACTUIHOW CMOJIBI
Mapku COXK-3014 ¢ noGaBkoi B pa3IMyHOM CO-
oTHOIIeHHH (HypQyporIaleTOHOBOr0O MOHOMEpa
@A (tabn. 1). YcTaHOBIIEHO, YTO C YBEIUYEHUEM
nomu (GypdyporaleToHOBOr0O MOHOMEpPA TOBBI-
IIaeTCS BA3KOCTh M CHWIKACTCS BPEMS JKeJlaTu-
HU3AIWHU KJIEEBOTO COCTaBa 32 CYET YMEHBIICHHS
kuciaoTHOCTH (pH cpezpl) U HaYaJIbHBIX MPOIIEC-
COB OTBEP>KJICHUS MPH B3aUMOICHCTBUH KHCIIOTO
bypdyponaneToHoOBOro MOHOMEpA CO MIETOYHBIM
(beHonohopManbAETHIHBIM OJUTOMEPOM.

B pabote oneHensl Takxke (puznko-me-
XaHUYECKHE CBOWCTBA JPEBECHO-CTPYKEUHBIX
TUTUT, U3TOTOBJICHHBIX HA OCHOBE MOAU(DHUIIMPO-
BaHHBIX KJIEEB C PACX0/10M cBa3yrowero 12 % or
Macchl HanmoaHuTeNs (Tadm. 2).

AHanu3 MONyYEHHBIX PEe3yJbTaTOB IO-
Kazaj, 4yTo Hauiay4iine (U3UKO-MEXaHUYECKUEe
CBOWCTBA APEBECHO-CTPYKEUHBIX TUTUT JOCTH-
raroTcs npu BBeneHuM 2—4 macc. 4. ¢pypdypo-
narieroHoBoro moHomepa ®A B denomodop-
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MaJIbJICTUIHBIN OIUTOMEp, MPU ITOM 3HAYUMO
BO3pPACTaeT MPOYHOCTh, CHIKAIOTCSI TOKA3aTeIH
pa30yxaHus U BOJOIOIVIONICHUSI.

Jlns uccnenoBaHusi XMMUYECKOTO COCTaBa
U TIpOIecca OTBEPIKICHUS MOTU(PHUIIUPOBAHHOTO
(deHonohopMaIbIeTUIHOTO K€ B CTPYKTYype
JPEBECHO-CTPYKEUHBIX  IUIUT  HMCIHOJIb30BAJICS
HK-cnekrpometp Avatar 360 FT-IR ESP, onpene-
JSTFOIIMIA 00pa30BaHKE BEIIECTB B CIICKTPAILHOM
nuanazone 400-4000 cm!' ¢ monmydeHueM CooT-
BETCTBYIOIIUX CIIEKTPOTrpaMM (PUCYHOK).

AHaJN3 NOJTYYCHHBIX CIIEKTPOTPaMM T0-
Ka3aJ HaJM4ue U3MEHEHUH B CTPYKType Kies 3a
cuet BBeneHMs PypdypoiaieToHOBOTO MOHOME-
pa ®A. DTH U3MEHEHUS MPOSBUIIUCH B O0JIACTH
cnekrpa 1100...1400 cm' u 1420...1730 cm.
Tak, B obmactu criektpa 1520...1430 cm! nipo-
UCXOJIUT CMEIIEHHEe MaKCUMyMa B 00JacTh 0o-
Jiee BBICOKUX YacTOT.

Takoe M3MEHEHHE B CIIEKTPAX MPOUCXOAUT
B PE3YJbTaTe YINPOYHCHUS CBSI3H MEXILy MOJICKY-
JIaMH CBSI3YIOILIETO, TaK KaK CUUTACTCS, YTO CMe-
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IMormomenHie, %

3500 3000 2500

2000 1500 1000
BosHoBoe 1HCI0, cM !

Pucynox. K-criekTpsl JpeBecHO-CTPYKEUHbIX IHT: | —Ha ocHOBE cMoibl CDXK-3014; 2 — Ha ocHOBE
cmonbl COXK-3014 ¢ nobaBkoii 6 mac. 4. MoHOMepa DA
Figure. IR spectra of chipboard: 1 — resin-based CDX-3014; 2 — resin CDIK-3014 supplemented with

6 wt. h. DA monomer

IeHre MakcuMyma J1o 15 cm™! cooTBeTCTBYyET yBe-
JIUYEHUIO SHEPrHH CBSI3U MOJIEKYJ CBSI3YIOIIETO
Ha 1,87-10° Ix/momnb. B obmactu criektpa 3300—
3500 cM'IPOMCXOMUT CMEIIEHHE MakCHMyMa B
CTOpPOHY OOJBIIET0 3HAYEHHs BOIHOBOTO YHCTIA,
XapaKTepU3YIOIEro OpTo-rapa-cBsizu, 00pa3oBaH-
HBIE C yyacTUeM (PEHOJIbHBIX CTPYKTYP B COCTaBe
Makpomosekys. CMelieHne MakcuMyMa COOTBETC-
TBYET YBEJTMUEHHUIO SHEPTUU CBSI3H MOJICKYIL.
Hapsimy ¢ stuM nmeer mecto HEKoTopoe
cMelieHre MakcuMyMoB B obmacta 500-1100 em,
XapaKkTepu3yIoLIMX 00pa3oBaHWE OPTO-OPTO-
CBSI3U C y4yacTHEeM (EHOJBbHBIX CTPYKTYp. ITO
CMEIIIeHHE, MO-BUAUMOMY, OOYCIIOBJICHO Mepe-
pacnpenenenueM OH-rpynn u  yBelndeHHEM
BHYTPHUMOJIEKYJIIPHBIX CBSI3€H, YTO MPUBOAUT K
YBEJIMYEHUIO MOJIEKYJISIPHOM MaccChl MOJIMMepa.
Kpome 3toro, B criekTpax cMoJibl MapKu
CDXK-3014 6e3 momudukaropa Obuta oOHapy-
*eHa mosoca 1520...1580 cm!, koropas mo-
XKeT ObITh OTHECEHA K BaJICHTHBIM KOJCOAHUSIM
=C-O— npocroii a3pupHOH cBs3u. M3BecTHO, UTO
MIPH HarpeBaHuu GeHoIPOoPMAaNbIETHIHBIE CMO-
JIbI PE30JBLHOTO THUMA OTBEPXKIAIOTCA, T. €. Tpe-
BpAIIalOTCsl B IOJIUMEPHl MPOCTPAHCTBEHHOTO
CTPOEHUS BCIEACTBHE OOPa30BaHUS METHIICHO-
BBIX U METHJICHI(PHUPHBIX MOCTHKOB MEXIY MO-
JIeKyJaMH CMOJIbI, a MPU YIIIyOJIeHUH Ipoliecca
OTBEp)KJICHUSI OHM HAaYMHAIOT yObIBaTh. Mcxoms
W3 3TOTO MOXKHO CJIelaTh BBIBOJ O 3HAUUMOCTH
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MonuduiupoBanus  peHoahopMabIeruIHON
cmonel MoHOMepoM DA, Tak Kak B CHEKTpax
JIPEBECHO-CTPYKEUHOM IUIMTBI, U3TOTOBICHHOMN
Ha COBMEILIEHHOM CBSA3YIOLEM, TakKuX IOJI0C
MPAKTHYECKH HEe HAOII0IaeTCsl.

Takum 00pa3oM, HA OCHOBAHHH BBISIB-
JICHHBIX U3MEHEHUH B CTPYKTYpE CBSA3YIOLIETO,
YCTaHOBJIEHO, YTO MPHU BBeJACHUH B eHoTodop-
manbaeruanyio cmory COXK-3014 dpypdypona-
LIETOHOBOrO MOHOMepa DA MPOUCXOAUT YCKO-
peHHe TpoIecca OTBEPKACHUS KJies, a 3HAYHT,
U CTENEHU €ro OTBEPXKIEHHS, UYTO MPHUBOAHUT K
MOBBILICHUIO (U3NKO-MEXAaHUYECKUX XapakTe-
PHUCTHK TOTOBBIX JIPEBECHBIX TUIUT.
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ANALYSIS OF CHEMICAL COMPOSITION AND PROPERTIES OF WOOD BOARDS
BASED ON MODIFIED ADHESIVE COMPOSITION
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MFGBOU VO Kostroma state university of technology , 156005, Kostroma, Dzerzhinsky str., 17, KSTU.

It is proposed to use oligomers of furan series with a high water resistance, good chemical resistance, high heat resistance
and satisfactory mechanical and dielectric properties, as a modifier of phenol-formaldehyde resins in the manufacture of wood
particleboards with improved physical and mechanical characteristics. The basic technological properties of adhesive compositions
based on phenol-formaldehyde resin of brand CFG-3014 with the additive in various ratios primary representative furan resin —
furfuralcohol monomer FA have been studied. It was established experimentally that with the increase of the furfuralcohol
monomer proportion the viscosity increases and the time of the adhesive composition gelation decreases by reducing pH and
initial solidification processes. The article presents some physical-mechanical properties of chipboards produced on the basis of
modified adhesive compositions. It is found that there is a significant increase in strength, a decrease of both swelling and water
absorption of the plates when the furfuralcohol monomer FA has been introduced into phenol-formaldehyde oligomer 2...4 mass.
h. . The analysis of the IR-spectrometry results showed certain changes in the structure of the adhesive due to the introduction of
the furfuralcohol monomer FA. In the high wave numbers of the spectrum there is a shift of maxima towards larger values of the
wave number characterizing ortho-pair-bonds formed with the participation of phenolic structures consisting of macromolecules,
which indicates an increase in energy of the molecules of the modified binder. Along with this, there is a slight shift of the peaks
in the region of small wave numbers of the spectrum characterizing the formation of ortho-ortho-linkages involving phenolic
structures due to the redistribution of Oh-groups and an increase in intramolecular bonds, which results in an increase in molecular
weight of modified binder. The modification brings about an acceleration of the curing process of the adhesive and enhances the
degree of curing, which results in improving certain physical-mechanical characteristics of the finished wood panels.

Keywords: phenol-formaldehyde resin, furfuralcohol monomer, modification, IR-spectrometry, wood plates,
physical-mechanical properties.

References

Kondrat’ev V.P., Kondrashenko V.I. Sinteticheskie klei dlya drevesnykh materialov [Synthetic adhesives for wood materials].
Moscow, Scientific world, 2004. 520 p.

Azarov V.I. Polimery v proizvodstve drevesnykh materialov [Polymers in the production of wood-based materials]. Moscow:
MSFU, 2006. 236 p.

Azarov V. 1. Khimiya drevesiny i sinteticheskikh polimerov [Chemistry of wood and synthetic polymers]. St. Petersburg, Lan’,
2010. 624 p.

Ugryumov S.A., Fedotov A.A., Osetrov A.V. Kompleksnye sposoby povysheniya fiziko-mekhanicheskikh svoystv drevesno-
struzhechnykh plit [Complex methods of increasing the physico-mechanical properties of chipboard]. Vestnik Povolzhskogo
gosudarstvennogo tekhnologicheskogo universiteta. Seriya: Les. Ekologiya. Prirodopol’zovanie [Bulletin of the Volga state
technological University. Series: Forest. Ecology. Management], 2015, no. 1 (25), pp. 34-44 (in Russian).

Malysheva G.V. Fizicheskaya khimiya adgezivnykh materialov [Physical chemistry of adhesive materials]. Materialovedenie
[Materials Science], 2005, no 6, pp. 38-40 (in Russian).

Ugryumov S.A. Tsvetkov V.E. Primenenie teorii adgezii i smachivaniya dlya modifikatsii fenolformal degidnogo oligomera,
ispol ’zuemogo dlya osmoleniya kostry [ Application of the theory of adhesion and wetting to the modification of phenol-formaldehyde
oligomer used for fires oiled]. Moscow State Forest University Bulletin — Lesnoy vestnik, 2008, Ne. 2, pp. 104-106 (in Russian).
Ugryumov S.A., Tsvetkov V.E. Modifitsirovanie karbamidoformal degidnoy smoly dlya proizvodstva kostroplit [Modification of
urea-formaldehyde resins for the production of plates on the basis of fires flax]. Derevoobrabatyvayushchaya promyshlennost’
[Woodworking industry], 2008, Ne 3, pp. 16-18 (in Russian).

Fedotov A. A.,Ugryumov S.A. Issledovanie svoystv drevesno-struzhechnykh plit na osnove sinteticheskikh smol s razlichnoy
doley dobavki furanovoy smol [Study of the properties of wood particleboards based on synthetic resins with various additives
proportion of furan resin]. Klei. Germetiki. Tekhnologii [Klei. Sealants. Technology]. 2012, Ne 12, pp. 16-19 (in Russian).
Mamatov J. M. Polimernye materialy na osnove furanovykh smol i ikh primenenie [Polymeric materials based on furan resins and
their applications]. Moscow, Chemistry, 1975. 89 p.

Ugryumov S.A. Furanovye smoly v proizvodstve kleenykh drevesnykh materialov [Furan resins in the manufacture of laminated
wood materials]. Kostroma, KGTU, 2012, 142 p.

JIECHOUM BECTHHUK 4/2016 43



