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BJIMAHNE MOANDUKATOPOB HA XAPAKTEPUCTUKN
NMEHOKOKCA, OBPA3YIOLWWErocs nPU TEPMNYECKOM

PA3NNOXXEHUWN APEBECUHDbI

[puBedeHbl pe3yfibTaTbl NCCNefoBaHUA BIVAHNA MOAUMUKATOPOB MOBEPXHOCTHOO C/I0A ApeBecuHbI,
B KayecTBe KOTOPbIX MCMONb30BaHbl ocdopcodepKalime aHTUNMPEHbl, Ha CTPYKTYPY M CBOWMCTBA
KOKCOBOTO Cf1051, 06pa3yIoLLErocs Npy TepMUYECKOM pasfnoxkeHuW. Jns oLeHKN BAUSHUS MoandurKa-
TOPOB Ha npouecc 0bpazoBaHNS KOKCOBOTO CNOSI UCCNEA0BaHbI UCXOLHblE Y MOAUNMDULMPOBAHHbIE
00pasLibl APEBECHHbI COCHbI O M NOCIE TEPMUYECKOrO Pa3NoXeHNs METOAAMM 3NIEKTPOHHOM MUKPO-
ckonuu 1 aacopbumn. NpoBeaeH TepMUYeCcKniA aHanM3 MeTogamu Tepmorpasumetpun (Tr), andde-
peHuManbHon TepMorpasuMetpun (A1) 1 auddepeHUmansHO-CkaHupyioLien kanopumetpumn. Caena-
Hbl BbIBOAbB! O BANAHUN 3PDEKTUBHBLIX MOANMDUKATOPOB Ha NpoTeKaHne TePMUYECKOro PasnoXeHus
LpeBecyHbl. YCTaHOBeHa BO3MOXHOCTb “MArKOro” TepMMU4eCcKoro pasnoXeHuns B cilydae yKpenneHus
CTPYKTYPbl OpEBECHbI U YMEHbLUEHWSA ee MOPUCTOCTU.
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BBepeHune

I[peBeCI/IHa SABJACTCA MMPUPOJAHBIM CTPOUTCIIbHBIM Ma-
TepualioM. B HacTosiee BpeMs IepEeBIHHOE 30,14€CT-
BO MPHUOOPENO OOJBIIOE 3HAYCHUE M aKTyallbHOCTh B
Poccun. JlpeBecuHa siBisieTCSl JIETKOAOCTYIHBIM Ma-
TEpUaIOM, KOTOPBIH TOCTaTOYHO SKOHOMUYEH C TOUKU
3peHUsi ero 00pabOTKH M IMPOU3BOJICTBA JPEBECHBIX
CTPOUTENBHBIX MaTepraioB. OmHA U3 BaYKHBIX Xapak-
TEPUCTHK JPEBECHHBI — €€ YKOJIOTUIHOCTE. [IpeOnI-
BaHHE YCJIIOBEKA B 3[JAHUSX, IIOCTPOCHHBIX C IPUMEHE-
HUEM CTPOUTENIFHBIX KOHCTPYKIIMU WU OTIOCIKU W3
IPEBECHUHEI, MTOJIC3HO [UTS 30POBBs YeioBeKka. Kpome
TOTO, OHO U3 JOCTOMHCTB JIPEBECHHBI 3aKIFOYACTCS
B BO3MOYKHOCTH BTOPUYHOIO UCIIOJIB30BAHUS OTXOI0B
IMMPOU3BOACTBA JPEBCCHBIX CTPOUTCIIbHBIX MAaTCPUAJIOB
[1-5].

HcxomHas apeBecuHa o0iiajjaeT BHICOKOH TOXKap-
HOH OITaCHOCTBIO. B psizie paboT N3ydeHBI CTAIUH TCPMH-
YECKOTO PA3IOKEHHS APEBECHHBI. B oOmacTn HU3KHX
TEMIIepaTyp MPOUCXOTUT NCTHUAPATAIHS IPCBECHHEL,
IIPH ATOM ITOTEPS MACCHI 00pasIia COCTABISET OKOJIO 7 %b.
KapOoHwu3aruu ipeBecUHbI Ha 3TOW CTa 1K He HaOJIt0-
nmaercsi. Mi3BecTHO, UTO TepBast CTaaus TEPMUIECKOTO
Pa3JIOKCHUS APEBECHHBI HAUMHACTCS TIPH TEMIIepary-
pe 300-320 °C. Ha sTo¥i cTaiuu NpOUCXOIUT BBITOPa-
Hue oOpasia JpeBecuHbl Oosee yeM Ha 60 %, a Takxke
KOKCOBaHUe ee moBepxHocTu. [Ipu Temmeparype BbIe
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420 °C nabnromaeTcs najbHekIIee BeITopaHue o0pasia.
[Torepst Macchl B 3T0# 00acTu octuraet 25 %. [penen
OTHECTOMKOCTHU JIEPEBSIHHBIX, B YACTHOCTH BEPTHUKAJIb-
HBIX, KOHCTPYKLUH XapaKTepPU3yeTcsl BpeMEHEM J10CTH-
JKEHMsI IPEJeJIbHOTO CeUeHus Npu ropeHuu. [Ipu stom
MIPOMCXOAUT MOCIOMHOE BBITOpaHUe MaTepuaia. Tepmu-
YEeCKOe pa3NioKeHre OoJiee TITYOOKHX CII0EB IPEBECHHBI
HaOJII01aeTCs IPU YaCTUYHOM Pa3/IOKEHUH U MEXaHU-
YECKOM Pa3pylleHUH HApYKHBIX cll0eB. MI3BeCTHO, 4TO
KapOOHN30BAHHBIN CIIOH IPEBECHHBI XapaKTEPH3yeTCs
00Ib11IEH TOPUCTOCTBIO 110 CPABHEHUIO C IPEBECUHOM J10
TEPMUYECKOT0 PA3JIOKEHUS U XPYIIKOCTbIO, TEM HE Me-
Hee TaKOH CIIOW MOXKET 00eCIeUUTh YCTOMYMBOCTD TIOJT-
JIOXKKH K BO3JEHCTBUIO BBICOKUX TEMIIEPATyp. YBeJInUe-
HUE YCTOWYMBOCTH MTOBEPXHOCTHOTO CJIOS IPEBECUHBI
K BO3ICHCTBHIO TUTAMEHH SIBIISIETCSI (PAKTOPOM TIOBBI-
[IEHUs TIpejieia OrHeCcToMKocTr [6—8].

Opnun u3 Haubosee 3(h(heKTUBHBIX CIIOCOOOB U3Me-
HEHUS CTPYKTYPBI U CBOMCTB MOBEPXHOCTHU APEBECHBIX
MaTepuaioB — IOBEPXHOCTHOE aICOPOIIMOHHO-XUMHU-
yeckoe Moaupuuuposanue. Moauduuuposanue ape-
BECHHBI IPOUCXOJUT MIPH MOBEPXHOCTHOM HAHECEHUH
peakMoHHOCIOCOOHBIX pacTBopoB (10-30 %) snemeH-
TOOprannveckux coenuneHuit (dpochop-, KpeMHUM-
coJiepxallux, OOpa30THHIX) B HOPMAJIbHBIX YCIOBHUAX
(t=20+25 °C, P=1 arm). [myOuHa NPOMUTKHU MPH 3TOM
cocrasinset 0,5-1,0 mm [9-11].
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Ha ocHOBaHMH BBINIEH3II0KEHHOTO OTPe/IeIIeHa [ETTh
HACTOSIICH PabOThl — OIIEHKA BIMSHUS MOIH(DHUKATO-
OB IIOBEPXHOCTHOTO CJIOS IPEBECHHBI Ha 00pa3oBaHue
KOKCOBOTO CJIOSI IPEBECHHBI TIPH €€ TEPMHUECKOM Pa3-
JIO)KEHWH M Ha €ro xapakTepucTuku. Jjis ee peasmsa-
MK HEOOXOIUMO PEIIUTh CIIEAYIOIINE 3a1a4uu:

e TMPOBECTH OICHKY MpoIiecca TEPMUUECKOTO Pasiio-
JKCHHSI IPEBECHHBI, MOAU(DUIIMPOBAHHON pa3iny-
HBIMU MOJH(PHUKATOPAMH [TOBEPXHOCTHOTO CJIOS;

° OLCHUTH BIIUSIHNUEC JTUHAMHWKH TepMI/ILIeCKOFO pa3J10—
JKCHUST U TIPUPOJIbI MOTU(PHUKATOPA HA CBONCTBA U
CTPYKTYpY 00pa3yronierocs oBEPXHOCTHOTO KOK-
COBOTO CJIOSI.

MaTepmanbl n MeTogbl ncaienosaHusa

OOBEKTOM UCCIICIOBAHISI SIBISIETCS IpeBECHHA 3a-
OosioHn cOCHBL. B kauecTBe MomudukaTtopoB B pabore
ObLIH MCTI0NIb30BaHbl 20 %-HbIe pacTBOPHI AIKUIBHBIX
3¢upos kucior pochopa: numerundochura (M), u-
stminpochura (JI2D), mupenundocpura (ADOD) uno-
madocdara ammonust [IDA-1 (creneHb nonTuMepru3aum
n>1000). CocTaBbl HAHOCHJIUCH TOBEPXHOCTHO ITPU HOP-
MaJIbHBIX YCIIOBHAX B TPH CJI0s1 ¢ pacxonom 300 r/m?.

Uccnenopanue BiausiHUS MOIU(UKATOPOB Ha Tep-
MHYECKOE Pa3IOKECHUE IPEBECUHBI MPOBOAUIOCH Me-
TOJIOM TEPMHUYECKOTO aHAJIHM3a C UCTIOJIh30BAHUEM IPH-
oopa Netzsch STA 409C. Dror npubOp MO3BOISET
MOJIyYUTh JaHHbIe 110 TepMorpasumerpuu (TT), mud-
(dhepennmanbHoi TepmorpasumeTpuu (ATT) u mudde-
peHnmanbHo-ckanupyrotieit kamopumerpun (JICK)
[12-15].

AHaI3 MOBEPXHOCTH KapOOHH30BAHHOTO CIIOS JIpe-
BECHUHBI UCXOTHOH U MOAH(UIIPOBAHHOMN MOCIE TEp-
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Puc. 1. TepmorpaBuMeTpus IpeBECUHBI HCXOAHOU (/) U MOTH-
¢unuposaunoit IM® (2), AP (3), ADD (4) u IIDA-1 (5)
Fig. 1. Thermogravimetry of the original wood (/) and wood mo-
dified by DMF (2), DEF (3), DFF (4) and APF-1 (5)

MHUYECKOTO Pa3OKCHHSI OB MPOBEACH METOIOM
pacTpoBOii AMEKTPOHHOI MuUKpockomnuu [16, 17].

CBoiicTBa TOPUCTON CTPYKTYPHI CIIOSI HCXOAHON U
MOIU(PUIUPOBAHHON APEBECHHBI U3YJIaINCh METOIOM
copOumu napoB BojsI [ 18-20].

Pe3ynbTaTbl 3KCNepuMeHTa

Ha puc. 1-3 npexacraBieHbl JaHHbIE 110 TEpMUYE-
CKOMY Pa3lIOKEHHIO UCXOIHOM, a TaKke MOIU(DUITUPO-
BaHHOM JipeBecuHbl. Ha puc. 1 mokazana 3aBUCUMOCTh
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Puc. 2. JlupdepeHnmanbias TepMOrpaBUMETPUS JTPEBECHHBI

ucxonHoi (1) u mogupunupoBannoii MO (2), 12D (3), 1dD

(4) uTIDA-1 (5)

Fig. 2. Differential thermogravimetry of the original wood (/)

and wood modified by DMF (2), DEF (3), DFF (4) and APF-1 (5)
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Puc. 3. luddepennuansHo-ckaHUPYOLIask KATOPUMETPHUS Ape-
BECHHBI HCXO1HOH (/) m Mogudunmposanuoii JM® (2), 12D (3),
JAOD (4) u IIDA-1 (3)

Fig. 3. Differential-scanning calorimetry of the original wood (/)
and wood modified by DMF (2), DEF (3), DFF (4) and APF-1 (5)
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Puc. 4. Kap6oHM30BaHHBIN CIION HCXOAHON APEBECUHBI IPH yBE-
smuennn 200

Fig. 4. Carbonized surface of the original wood at magnification
of 200"

Puc. 7. KapOoHU30BaHHbIIT CII0# IPeBECHUHBI, MOAUDHUIIPOBAH-
Hoit JI®®D, nipu ysesmuennu 200™

Fig. 7. Carbonized surface of the wood modified by DFF at mag-
nification of 200"

Puc. 5. Kap6oHn30BaHHBIH CII0# IpeBECHHBI, MOAUPHUIPOBAH-
Hoii JIM®, npu yBenuuenuun 300*

Fig. 5. Carbonized surface of the wood modified by DMF at mag-
nification of 300"

Puc. 8. KapGoHn3oBaHHBIH CII0#1 {peBECUHBI, MOAUPHUIIPOBAH-
Hoii [I®A-1, npu yBenuuenun 200*

Fig. 8. Carbonized surface of the wood modified by APF-1 at
magnification of 200"

Puc. 6. KapGoHN30BaHHEII CII0H {peBECHHBI, MOAU(DHITPOBAH-
Hoii JID®, npun ysenmmuennn 200*

Fig. 6. Carbonized surface of the wood modified by DEF at mag-
nification of 200*

Puc. 9. KapOoHH30BaHHEIH CIIOH APEeBECHHBI, MOAU(DUIIUPOBAH-
Hoii JIM®, npu yeenuuenun 5000

Fig. 9. Carbonized surface of the wood modified by DMF at mag-
nification of 5000*
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Puc. 10. Kap6oHu30BaHHBIIT 101 APEBECHHBI, MOAN(PUIIMPOBAH-
Hoit JI2®, npu yBennyennn 10000*

Fig. 10. Carbonized surface of the wood modified by DEF at mag-
nification of 10000*

Puc. 11. Kap6oHu30BaHHbI#T CIT0M APEeBECHHBI, MOAN(DUIIUPOBAH-
Hoit [I®®D, npu ysennyennu 10000

Fig. 11. Carbonized surface of the wood modified by DFF at mag-
nification of 10000*

Puc. 12. KapOGoHH30BaHHBIIT CITOH APEBECHHBI, MOAN(DUIINPOBAH-
noii [IMA-1, npu ysemmuenuu 10000

Fig. 12. Carbonized surface of the wood modified by APF-1 at
magnification of 10000*
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Puc. 13. Y ienpHast miomas moBepXHOCTH Sy, MOBEPXHOCTHOTO
CJIOSI UCXOJHOM W MOIU(HUIUPOBAHHOW IpeBECHHBI A0 (1) U
mocye (') TePMUYIECKOTO Pa3I0KEHUs

Fig. 13. Specific surface area S of the surface layer of the ori-
ginal and modified wood before () and after (m) thermal de-
composition

[OTepU Macchbl 00pa3ia Npu paBHOMEPHOM MOBBIILIEHUN
temreparypsi (10 °C/c), Ha puc. 2 — XapaKTepHBIE TIHKH
TEPMHUYECKOTO Pa3JIOKEHUs, Ha PUC. 3 — TEIJIOBBIE (-
(beKTBI TEPMUYECKOTO PA3TIOKCHHUS.

Ha puc. 4 u 5 npeacrasieHsl pe3yabraTbl 21€KTPOH-
HOM MUKPOCKOITUHA — CHUMKH TOBEPXHOCTHU UCXOTHOM
Y MOITU(HUITUPOBAHHOMN JIPEBECHHBI TP yBemaeHnn 200
u 10000 kpaT COOTBETCTBEHHO.

M3MeHeHne nopucToi CTPYyKTyphI A0 U MOCTE TEP-
MHYECKOTO pa3iioKeHus mokazaHno Ha puc. 13. Ha ocHo-
BaHHU HCTIBITAHIIA METOIOM COPOIHH ITapOB BOIBI OBLIH
10JTy4€HBI JJAHHBIE 110 YJIEIbHOH IIIOAAN TOBEPXHO-
CTH TIOPUCTOM CTPYKTYpBI ApeBecuHsl (cM. puc. 13).
[Ipu ucnipITaHUAX METOJIOM aICOPOIMH a30Ta OBIJIO MO~
JTy4EHO pacIpesieieHue Iop B IOBEPXHOCTHOM Kap0o-
HU30BAHHOM CJIO€ JIPEBECUHBI.

O6GcyxaeHue

U3 sKcniepuMeHTaIbHbIX IAaHHBIX BUIHO, YTO MEpPBast
CTaIusi TEPMUICCKOTO PA3JIOKESHUS IPU MOAUDUIHPO-
BaHWHU APEBECHHBI (hochopcoaepKaIIMN MOAN(DUKA-
TOpPaMHU CMEINACTCsI B 00JaCTh MEHBIIUX TEMIEpaTyp
(220240 °C), mpy TOM HHTEHCUBHOCTb TEPMHUUYECKOTO
Pa3IOKEHUS 3HAYUTEIHHO CHIKACTCS [0 CPABHEHHIO C
WCXOIHOH IpeBecHHON. BTopas cranus TepMuaecKkoro
Ppa3IoXKeHUs TPU MOAU(DUIINPOBAHUH CMEIIACTCSI B 00-
nacth 00nbmux Temieparyp (510-530 °C) mo cpaBHe-
HUIO ¢ ucxoaHoil npesecunoi (450 °C). ICK-kpusbie
TOKA3bIBAIOT, YTO YK30TepMUIECKUE Y(PHEKTH peakum
TEPMHUUYECKOTO Pa3JIOKCHHS 3HAUUTEIIHLHO MEHEE BBIPa-
JKCHBI ISl IPEBECHUHBI, MOTU(PHIUPOBAHHOM (hochop-
COZIePIKAIIUMHE COCTUHEHUSIMH. [Ipy 3TOM B ciTydae uc-
0JIb30BaHUsI B KayecTBe Monudukaropa AudTriadochuTa
TEPMUYECKOE Pa3JIOKeHHE Ha MEepBOM CTaJUH MPOXO-
IUT O3 SIPKO BBIPAKCHHBIX IK30TEPMUUCCKUX IMHKOB,
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YTO MOXKHO OXapaKTepPU30BaTh KaK “MATKOE” TepMUUe-
CKoe pasioxeHue. st MCXOAHOM IPEBECUHBI, a TAKKE
JPEBECHHBI, MOAU(HIIUPOBAHHON OCTAILHBIMHU U3 pac-
CMaTpHUBACMBIX MOIU(PHUKATOPOB, MIEpBasi CTAANS Tep-
MHUYECKOTO PA3JIOKEHUs IPOTEKAET C HAJIMYUEM JBYX
9K30TEePMUYECKUX ITHUKOB.

IIpu aHanu3e CHUMKOB, OTy4eHHbIX Tpu 200-kpar-
HOM YBEJIMYEHHUH C IMOMOILIBIO 3JEKTPOHHOIO MUKPO-
CKOMa, BUJIHO, YTO B CIIy4ae NPUMEHEHHUs B KaueCTBE
moaupukaropa JIM® Ha TOBEPXHOCTU APEBECHHBI 00-
pasyeTcs IJIEHKA, BEPOATHO, U3 IIPOAYKTOB PA3JI0KEHUS
MOIU(PUKATOPA, C OTKPBITBIMU YCThIMU KalMJIISPOB.
IIpu ncnons3oBanmuy B kKauecTBe Moaudukaropa JJOD u
[IDA-1 cTpykTypa KapOOHH30BAHHOTO CIIOS SBJISIETCS
HEIOCTOSIHHOM. B yc10BUsAX “MArKOro” TEpMUYECKOIO
Pa3IOKEHHUS ITPH HCIIOIB30BaHUH B KaY€CTBE MOIU(H-
katopa JI9® mpoucxoaut oOpazoBaHUE MOCTOSHHOM
PaBHOMEPHOH CTPYKTYPBI KapOOHH30BAHHOTO CIIOS. DTO
CBSI3aHO C OTCYTCTBUEM Pa3pPyILIUTEIbHBIX 9K30TEPMHU-
9ecKUX dPPEKTOB MIPU TEPMUIECKOM paziokeHnu. [1pn
yeenmuenun 10000 kpat HaGIFoaeTCs Ce Iy oNIas Kap-
trHa. [Tpu nenonp3oBanuu M@ Ha cHHMKax BHIHA
YIOMsIHyTasl BbILIIE TUIeHKa. B ciydae npumenenust IO
u [IPA-1 Ha moBepXHOCTH KapOOHHU30BAaHHOTO CII05 00-
Hapy>KUBAIOTCS YACTULBI MOAU(DUKATOPA, YTO XapaKTe-
pU3yeT HENOJIHOE B3aUMOAECUCTBUE MIOCIEIHETO C II0-
BEPXHOCTHIO ApeBecuHbl. [Ipu ucnonb3oBanuun OO
HaOII0aeTCsl IPKO BBIpAKEHHAs MPOYHAst KapOOHU30-
BaHHas CTPYKTypa.

IIpu oieHKe CBOMCTB MOPUCTOM CTPYKTYPHI ApeBe-
CHHBI JI0 ¥ TOCJIC TEPMUIECKOTO PA3I0KCHHS HAHOOIb-

mrasi ynesnbHasl II0Iaab MOBEPXHOCTH 00pasmoB, Xa-
pakTepu3yromias HanOOoIbIINUN pa3Mep Top, HabIroIa-
eTCs B CITydace IPUMEHCHHS B Ka9eCcTBE MoAn(UKaTopa
JAM®. I1pu ucnionb3oBannu J|9D B kapOOHU30BAHHOM
ciioe o0pasyercst CTPYKTypa ¢ HAUMEHBITHM 00bEMOM
u pamuycoM mop. [Ipm 3ToM HauMeHbIIasl ynenbHAsS
IUTONIA/Ib TTOBEPXHOCTH 00pa3IoB TAKKE XapaKTepHa
IUTSL KapOOHM30BAHHOTO CJIOSI JPEBECHHBL, MOAUDHUIIH-
poBanHoi [12D.

BbiBOAbI

JluHaMuKa TEPMUYECKOTO PA3TI0KEHHS PEBECUHbI
U3MEHSETCS B ciiydae ee Momuduiuponanus ddek-
TUBHBIMU (ochopconepkamyuMu MOTU(PUKATOPAMHU
MOBEPXHOCTHOTO citost. OOIIeit 1t BceX pacCMOTpEH-
HBIX CIIy4aeB TEHJCHIMEN ABJIsIETCS CMEIEHUE IEPBO
CTaIMH TEPMUUCCKOTO PA3JIOKEHHS B 00IACTh MEHBIITIX
TEMIIepaTyp, B YCIOBHUAX KOTOPBIX MPOUCXOIUT 00pa-
30BaHue 0oJIee MPOYHON CTPYKTYPhI KapOOHU30BAHHO-
ro CJI0s. TO MOATBEPHKAAETCS YMEHBILIEHUEM Y/EIIb-
HOU IUIOIIAJN IIOBEPXHOCTH KapOOHU30BAHHOTO CIIOS
1 00pazoBaHUEM POBHOM, HEPA3PYIIEHHON CTPYKTYPbI
MOBEPXHOCTH B CIy4ae NPUMEHEHUS MOIU(PHUKATOPOB.
[Ipu ucnonp3zoBanuu B KauecTBe Moaupukatopa 13D
OPOUCXOAUT “MATKOE” TEPMHUUECKOE PA3IOKEHUE —
IPOTEKaHHE TOTO Mpoliecca 6e3 3HAUNTEIbHBIX IK30-
TepMuueckux 3¢ Qexro. OOpa3yoOIMHACS TpH 3TOM
KapOOHM30BaHHBIN CIIOM MMEET PaBHOMEPHYIO Hepas-
PYIICHHYIO CTPYKTYPY C HAUMEHBIIUM Pa3MepoM T0p,
YTO XapaKTepU3yeT JOCTATOYHYIO MPOYHOCTH MOT00-
HOH CTPYKTYPHI B YCIIOBHAX MOXKApA.
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INFLUENCE OF MODIFIERS ON COKED FOAM STRUCTURE AND
PROPERTIES FORMED WITH THERMAL DECOMPOSITION OF WOOD

PORTNOV F. A., Candidate of Technical Sciences, Senior Lecturer of
Department of Integrated Safety in Civil Engineering, National Research
Moscow State University of Civil Engineering (Yaroslavskoye Shosse, 26,
Moscow, 129337, Russian Federation; e-mail: wastingtimefilmart@gmail.com)

ABSTRACT

Introduction. Currently, wood-based construction materials are in high demand in the field of
construction around the globe. The study of the original wood composite in order to improve its
characteristics through various methods is scientific pre-requisity for such development. When wood
burns, it forms a surface coke layer, which can differ in mechanical and thermal stability. These
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parameters produce a significant effect on the fire resistance rating of building structures due to
a change in the reduction rate of the structure useful cross section.

Materials and methods. The studies carried out during the work are related to the evaluation of
the characteristics of coke layer formed during thermal decomposition of wood. Thermal analysis
methods, the scanning electron microscopy method and the water adsorption method were used.
The original sapwood of pine, as well as the wood modified with effective fire-retardant agents were
used in the course of work.

Results. Based on conducted experiments process graphic dependences of thermal decomposi-
tion have been obtained, as well as images, obtained by an electronic microscope. In addition, the de-
pendence of adsorptive capacity of wood after thermal decomposition has been obtained.

Discussions. As a result of the study, it was found that with the use of modifiers based on organo-
phosphorous compounds, entering into effective reaction with wood, structuring of the surface layer
occurs after thermal decomposition while reducing the size of specific surface area of wood.

Conclusions. Based on the analysis of experimental data, we can conclude that because of the use
of efficient wood surface layer modifiers, thermal decomposition takes place under “mild” conditions
that is the shift of the first stage of thermal decomposition to the area of lower temperatures with
non-severe exothermic effects. The loss of weight of samples during combustion is significantly
reduced. This causes high fire-retardant efficiency and low smoke-generating capacity.

Keywords: thermal decomposition; timber; modification; thermogravimetry; surface layer; coke layer.
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CAMOPEYNNPYOLLASACA
CACTEMA TYLLEHIA
[NMOXKAPOB “MOVINKLER”

CamoperynupytoLascs cuctema noxapotylienns “Movinkler” no3sonsieT 06HapyXuBaTb 04ar BO3ropaHus nyTem
KPYroBoro CKaHuMpoBaHKUA MPOCTPAHCTBA MOMELLEHNS NPy NOMOLLM MOBOPOTHOrO MexaHu3ma. Ecnu gatyuk Tenna
3a(pMKCMPOBA CRULIKOM BbICOKYH TeMMepatypy, MojaeTcs KOMaHAa Ha WCMOJIHUTESIbHOE YCTPOWCTBO, KOTOpPOe
aKTUBMPYET NOJAYY HANPABMEHHON CTPYM BOLLI HA 04ar N0Xapa, 1 TOSILKO NOCINE NOHVKEHNS TEMNEPATYPbI B AaHHOI
o6nactn Boga by et nepekpbiTa.

[MaBHbIM AOCTOMHCTBOM cucTeMbl “Movinkler” aBnseTca 1o, 4T0 0yar noxapa UKCUMPYETcs NPy NOMOLLM NUPo-
Kamepbl, a He AaT4qnka Temnepartypbl, 4TO NO3BOSISIET 0OHAPYXUTb 1 NOTYLUUTbL NOXApP B MOMEHT €ro 3apOoXeHus.
[anHas cuctema 06nafaet Takxe 60/bLINM PALMYCOM 0BHAPYXEHNS 1 TYLLEHUS NOXapa W CoCco6Ha TYLUMTL Ero Jaxe
B MEPTBbIX 30HaX.

Elle ofHMM HEManoBaXHbIM [OCTOMHCTBOM CUCTEMbl SIBNIAETCA 3KOHOMHOE WCMO/b30BaHWE BOJbI.
Ee ncnonbayeTcs POBHO CTOMbKO, CKOSIbKO HEOOXOAWUMO ANS TYLUEHUs MnoXKapa, YTO NO3BOMSAET M36exaTb NOSHOro
3aTONNEHNA MOMELLEHNS, 8 3HAYNT, HAXOAALLMXCS B HEM MEGENN 1 NPESMETOB.

http://guarda.ru/fire_system/1/
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