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Abstract: As organosilicon based preceramic polymer, new zirconium hybridized polycarbosilane having a good thermal stability and forming stage
was synthesized. Oxidative stability(infusibility) and mechanical property of this polymer during the thermal curing process and heat treatment were
examined. Prepared zirconium hybridized polycarbisilane (PZC) was spun into fiber at 250~270 C. Spinnability of PZC polymer having a molecular
weight of 1000 to 1400 and having a dispersity <2 was good. The thermal curing process of the PZC fiber was done at 140 to 200 C. The
mechanical properties of PZC ceramic fiber depend on curing temperature of PZC as precursor of PZC ceramic fiber. It was found that the optimum
curing temperature was variable with the molecular weight of PZC. The cured PZC fiber need constant gel fraction to have good tensile strength.
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Table 1. Synthesis Condition of PZC

PIC Zr(OBu)y/PCS  Reaction Temperature  Reaction Time
wt (%) T(C) t(h)
PZC-1 10 400 2
PZC-2 10 420 2
PZC-3 10 440 2
PZC-4 10 460 2
PZC-5 15 420 2
PzC-6 20 420 2
PZC-7 10 420 4
PZC-8 10 420 6
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Figure 1. Schematic diagram of melt spinning equipment.
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Figure 2. FT-IR spectra of PDS, PCS and PZC.
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Figure 4. ®Si-NMR spectrum of PZC.

Table 2. Properties of PZC Polymer

PZC Mn Mw Mw/Mn Spinnability
P7C-1 1000 1537 153 Good
PZC-2 1270 2413 190 Good
PZC-3 1430 3146 2.20 Poor
PZC-4 2410 5543 228 Unspinnable
PZC-5 1380 3132 2.27 Poor
P7C-6 1580 3792 2.40 Poor
PZC-7 1410 2791 1.98 Good
PZC-8 1570 3312 211 Poor
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Figure 5. The exothermic peak by curing in DTA of PZC in air.
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