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End Capping Agents
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Abstract  Polycarbonates (PCs) with six different end capping agents were synthesized from melt polymerization.
Chemical structure of the synthesized PC was determined by FT-IR spectroscopy. The average molecular weight
and distribution, glass transition and thermal degradation temperatures were determined by GPC, DSC and TGA.
Average molecular weight changed with the chemical structure of end capping agent, and 4-tert-butylphenol was
estimated as the optimum end capping agent. The average molecular weights of PCs decreased with the
concentration of the agent, the number average molecular weight was observed as 20,000 - 30,000 when 0.05-
0.15 mol% of 4-tert-butylphenol added in PCs. The melt viscosities and glass transition temperature of the PCs
decreased with molecular weight. The change for adding method of the agent affected on both the molecular
weight distribution and decrease in power law index.

Key Words : End Capping Agent, Molecular Weight Properties, Polycarbonate, Shear Thinning.
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[Table 1] Chemical structure of end capping agents

name chemical structure

4-tert-octylphenol

o

(TOP)
2 naphthol o
(NAP)

4-n-butoxyphenol
(BOP)

5
Q

4-phenylphenol
(PHP)

%

Q

4-(benzyloxy)-phenol
(BYP)

.

o
2

4-tert-butylphenol
(TBP)

o
g

o
&
2 :
&

2.2 &

PC A|Z= 7AA wht x|, LEHEE, 3
}5F 45 500mlo]] DPCQ} BPA, 18|1 Tty
T8 AEE 2e)ag olgslel 2
ch 98719 225 120 C= AAsta 30
Z1stollA IEkAA Holoke 4t 7]

| £58 220 T2 71gea AFPLE ©
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a7 shz ol f Whg 8] ke ke mwrE
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3.
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I

Final decompression step

l

[Fig. 11 Synthesis scheme of PC
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[Fig. 2] GPC chromatograms of PC with different end
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[Table 2] Basic properties of synthesized PC
Sample End capping agent (mol%) Mn' Mw"/Mn Tg (C) T, ()

PC 0 19877 1.64 147 454
PC-TBP001 0.01 31179 2.36 151 463
PC-TBP005 0.05 28874 1.70 148 459
PC-TBP010 0.10 24053 2.04 126 457
PC-TBPO15 0.15 11558 1.54 132 451

" number average molecular weight

* glass transition temperature

" weight average molecular weight

Sk

degradation temperature at 25 wt% loss
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[Fig. 3] FT-IR spectra of PC with TBP
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[Fig. 4] DSC thermograms of PC with TBP
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[Table 3] Molecular weight property and power law

index of PC
Molecular weight Power law
M, M./M, index (n)"
Separate 20652 2.44 0.504
Initial 28874 1.70 0.616

* 7/:m("y)”,'.y: shear rate , n : power law index
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