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3AMEJJIEHUE TOPEHMS U YITPOUHEHUE MDT
HAHOYACTHULAMU TUOKCHUJIA TUTAHA

H. P. IPOKOITYYKY, JI. A. IEHAPTOBUY'Y, T. A. BULLIHEBCKA S, 10. M. MOXENKO?

'Benopycckuii rocynapcTBeHHbIH TEXHONOTHYECKUIA yHUBEPCHTET, yi. CBepaioBa, 13a, 220006, r. Munck, Benapych
20A0 «MoruneBXumMBonokHo», np-T IlImuara, 300, 212035, r. Morunes, Berapych

Lenv pabomer — mooupuyuposames norusmunenmepemanam (I12T) na cmaduu ezo cunmesa 6 na-
bopamopuvix ycnoguax namouacmuyamu ouoxcuda mumana (TiOz); cpopmosams mMononumu u ocyuje-
CMGUMb MEPMOBLIMANCKY MEMOOAMU, NPUOIUINCEHHBIMU K NPOMbBIUUIEHHOU MEXHOA02UU NPOU3B00CHEA
noausgupueix numetlt Ha OAO «Mo2une6Xumeoi0KHO», U3YUUMb UX CIOUKOCMb K 20PEeHU0 U MexaHuve-
cKue c8OUCMBa; Npedaodtcums 2unomesy 3ameonenus copenus u ynpounenusi 19T npu e2o moouduyupo-
séanuu Hanouacmuyamu TiO>.

Aemopamu uccredosanvt ceoticmea 1T mononumeti, noIyYeHHbIX NpU 88eOeHUU HA CMAOUU CUHME3d
ceepxmanvix xkoauvecms TiO2: 0,005 mac.%, 0,010 mac.%, 0,015 mac.% u 0,020 mac.%.

Yemotiuusocmo k 2copenuro obpasyos I1IT onpedensinu coenacno T'OCT 28157 u TOCT 12.1.044. Dnep-
2UI0 aKMuU8ayUU MepMOOKUCIUMENbHOU 0eCMPYKYUU PACCUUmMbLeanu memooom bpoiioo no oannvim ounamuye-
cxou mepmozpagumempuu. Mexanuueckue ceoticmeéa mononumeu 11971, mepmosvimanymuix 6 4,5 pasa, oyeHu-
64U MEH30MeMPUUECKUM MEMOOOM.

Yemanosneno onmumansnoe cooepoicanue 6sooumvix npu cunmese II9T nanouacmuy TiOa, pasHoe
0,015 mac.%, npu komopom nonyuuny MaxcumanbHble NOKA3AMENU HaHOMOOUDUYUPOBAHU: POCH IHEPIUU AK-
musayuu mepmookuciumenvrot oecmpykyuu ¢ 180 koc/mons 0o 200 klowc/monw, cHudiceHue CymmapHozo epe-
Menu 2openust ¢ 22 ¢ do 1 ¢; yeenuuernue npounocmu npu paspwige ¢ 26 cH/mekc 0o 35 cH/mexc u modyns ynpyeo-
cmu ¢ 420 cH/mexc 0o 570 cH/mexc npu npakmuyecku HeusMeHHOM OMHOCUMEbHOM YOIUHEHUY NPU paspblee.

KaioueBble ciioBa: nmonusTHieHTepedTanaT, HAHOYACTUIEl JAMOKCH/AA THTaHA, YCTOWYMBOCTH K TOPEHMIO, MPOY-
HOCTb I1pH paspeise, [19T HutH.

SLOWING COMBUSTION AND STRENGTHENING PET
WITH TITANIUM DIOXIDE NANOPARTICLES

N. R. PROKOPCHUK?, L. A. LENARTOVICH, T. A. VISHNEVSKAYA!, YU. M. MOZHEYKO?

'Belarusian State Technological University, Sverdlov St., 13a, 220006, Minsk, Belarus
20JSC Mogilevkhimvolokno, Schmidt Ave., 300, 212035, Mogilev, Belarus

Main purpose of research is to modify polyethylene terephthalate (PET) at its synthesis stage in
laboratory conditions by titanium dioxide nanoparticles (TiO2); to form and to stretch thermally
monofilament yarns by methods close to industrial technology of polyester threads manufacturing used
at Open Joint Stock Company “Mogilevkhimvolokno”; to explore burning resistance and mechanical
properties; to hypothesize that being modified by dioxide nanoparticle results in retardation of PET
burning process as well as strengthening of PET structure.

Authors of the research explored the properties of PET monofilament yarns after they had been
doped at their synthesis stage with super-small amounts of titanium dioxide nanoparticles: 0.005 wt.%,
0.010 wt.%, 0.015 wt.% and 0.020 wt.%.
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Burning resistance of PET specimens was specified according to GOST 28157 and GOST12.1.044.
Thermal oxidative breakdown value was calculated using Broydo method based on dynamic
thermogravimetry data. Mechanical properties of PET monofilament yarns, thermally stretched by
4.5 times, were evaluated using strain-measuring method.

During the research it was determined that 0.015 wt.% is optimal content value for titanium
dioxide nanoparticles doped in course of PET synthesis. This value enables to obtain maximum
nanomodification performance: increase of thermal oxidative breakdown value from 180 kJ/mole to
200 kJ/mole, reduction of overall burning time from 22 s to 1 s, increase of breaking strength from
26 cN/tex to 35 cN/tex and elasticity coefficient from 420 cN/tex to 570 cN/tex at practically unchanged
breaking elongation value.

Keywords: polyethylene-terephthalate, titanium dioxide nanoparticles, the fire resistance, tensile stress at break,

PET filaments.
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