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Figure 2. TIC chromatograms
of hydrothermal

decomposition-derivatizations
of nylon 6,6 (A); nylon 6,9 (B);
nylon 6,10 (C), nylon 6,12 (D);
nylon 6, T (E). 1: dimethyl
adipate; 2: methyl adipate; 3:
dimethyl nonanodicarboxylate;
4: methyl nonanodicarboxylate;
§: dimethyl sebacate; 6: methyl
sebacate; 7: dimethyl dodicano
dicarboxylate; 8: methyl
dodecanodicarboxylate; 9:
dimethyl terephthalate; 10:
methyl terephthalate; 11:
diacetyl hexamethylene
diamine.
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Figure 4. FID chromatograms of hydrothermal decomposition-

derivatizations of the blend of nylon 6,6 and nylon 6,10 (1:1 by mol).
1: dimethyl adipate; 2: methyl adipate; 5: dimethyl sebacate; 6:
methyl sebacate; 11: diacetyl hexamethylene diamine.

Table I Repeatability on relative yields of
hydrothermal

decomposition and derivatization products of nylon
6,6/6,10

blend (1:1 by mol)

-----------------------------------------------------------

No dimethy & methyl dimethyl & methyl diacetyl hexamethylene-
adipates, mol %* sebacates, mol %* diamine,mol %*

1 26.75 27.82 45.43
2 27.12 24.36 48.52
3 2495 26.31 48.74
4 27.44 25.61 46.95
5 26.37 24.60 49.03
6 27.08 26.67 46.25

average 26.62 25.89 47.49

rsd, % 35 43 2.9

*Effective carbon number of methyl adipate, dimeththyl adipate,
methyl sebacate, dimethyl sebacate and diacetyl hexamethylene-
diamine are 4.15, 5.5, 8.15, 9.5, and 6.5, respectively.
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ABSTRACT

A Curie-Point direct injection probe that can be used as an injector for mass
Spectrometry is described The probe consists of an injection probe and a radio
frequency power supply 48 W 10 MHz . The pyrolysis part of the injection
Probe is made from ceramic and metals without using organic material around
The Curie-Point heating area for decreasing a signal noise. The induction period
for reaching constant temperature and the heating period of the probe are 0.2
sec and 0.1-10 sec respectively The detail of the construction and its
evaluation of the proposed injection probe are described Pyrolysis mass
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Fig.1 Schematic view of the Curie-point direct injection probe.
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Fig. 3 A M5 specirum obtained from 1 pg of (styrene-methyl methacrylate)
copolymer pyrolyzed a1 500°C for 3sec by Curie-point DIprobe.
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Fig. 4 A Py-GC specirum obtained from 02 mg of (styrene-methyl
methacrylaie) copolymer pyrolyzed a1 500°C for 3 sec.
SM : siyrene-MMA: 58 : styrene dimer; 535 : tiyrene trimer;

Pyrolysis was conducted using a Mode] JHP-3 Curie-point pyrolyzer (Japan
Anglytical Industry Co. Ltd.}, which was combined with a on-line GC.MS,
model QP-2000 {Shimadzu). The GC system was equipped with & high
reselution fused-silica capillary column (J & W Sci., DB.5, 0.25 mm i.d. x 30
m) coaled with immobiiized 5% phenylmethylsiloxane, 0.25 pm thick.

The column temperature was initially maintained at 50°C for 3 min,
programmed to 250°C at 10°C/min and finally held for 10 min. The
carrier gas of helium, 50 ml/min was split on a ratio of 50/1.
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Fig. 5 A Py-MS spectrum of ABS resin pyrolyzed at 500°C for 5 sec by the
Curie-point DI probe.
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polymer; B: styrene grafied polypropylene;

PP Py GC PP 2 4 -1-
15 PP

PP m z 125 1125



St ISt Ist/1125
Ist/1125 12.2 2.0

125 St

SE

1.W. Windig, J. Anal. Appl. Pyrolysis, 17, 283 (1990).

2.AC. Tas, A. Kerkenaar, GF. LaVOS and J.V.D. Grece, J. Anal. Appl. Pyrolysis, 15 55 (1989).

3.N. Oguri, A. Onishi, S. Uchino, K. Nakahashi and X Jin, Anal. Sci., 8, 57 (1992).

4.K. J. Voorhees, S. J. DeLuca and A. Noguerolay J.Anal.Appl. Pyrolysis, 24, 1 (1992).

5.N. Oguri, A. Onishi, S. Uchino, K, Nakahashi and X Jin : Mass Spectrosc., 40, 41 (1992).

6.T. 1. Eglinton, S. R. Larter and J. J.Boon : J. Anal. Appl. Pyrolysis, 20, 25 (1991).

7.W. J. Irwin: "Chromatogr. Sci. Series 22, Analytical Pyrolysis” ed., p.222, Dekker, New
York, 1982.

8.F. H. Cottee and I. G. Blackwell : J. Anal. Appl. Pyrolysis, 11, 549 (1978).

9.A. P. Snyder,J. H. Kremer, H. L. C. Meuzelaar and W. Winding : Anal. Chem., 9, 1945 (1987).

10.H. L. C. Meuzelaar and P. G. Kistemaker : Anal. Chem., 45, 587 (1973).

11. A. Onishi : JAI NEWS, : 6, 1 (1985).

12.N. Oguri, A. Onishi, S. Uchino, K, Nakahashi and X Jin : Mass Spectrosc., 40, 33 (1992).

13. BRkE, KN "BIFORSMHFAs 0T 7574, p. 13 (1979), (LERAA).

14, FREE, ARTC, SEWE, FEMGL: BRSABKLE 55, 241 (1982).

15. H. Ohtani, S. Tsuge, T. Ogawa, H.-G. Elias : Macromolecules 17, 465 (1984).

16. M. Kleen and G. Gellerstedt, J. Anal. Appl. Pyrolysis, Part 1, 19, 139 (1991).

17. N. Oguri, A."Onishi, S. Uchino and X Jin : J. of Japan Colour Material, 65, 421 (1992).

Received for review January 25, 1993. Accepted February 20, 1993.



