1
SFC
FC
Similtaneous
GC SHM
3 1SHM

0 1mg

Se1 n capsule nia b
sampls 1wk for JHF-3

1-2
3 5
GC
Hydrothermal Decomposition and Methylation SHM
GC
2mm Imm 18mm

30

F
s
Ser & espiwle inm the
’_.E mampls iubs agiis

- L
e [l * : H
s |[RH) - J . -
- . _— . — . -
s (L] = .'| . .
L 4 - ; L] -
- o L L S—

Re-wisp & capiule by

an wnsthsr Pyrefoil

ulier opening the capsulo Ta QT
Hydrothermal Yaporization

decompaosilion

B- 1 ARER - GCHEOFE
A HFEAIR HE.C [EEE:D kASMAA 04N E D RENRIA A

F . BtMERRERY

FL R o R e el



JHP 3

F423
5
GC
JHP 3 GC MS QP 2000 DB 1 0.25mmx30m,0.25
g m 50 3 to 300 3 10 min
3 2 PBT
2A  PBT Py GC
590
PBT 1 4
A
Q
o]
SHM o3
25 TMAH 3p | T
253 1 J\J b1
2B 1 .
4 MOB : B
DMT
MOB
MS El y
FID §
6 1 B— T y —
0 MOB 0 5 10 15 20 25 30 Min
RSD 1 H-2 PETOSHMBRIF Py-GC IS 0T b oS
1 MOB A: Py-GCE B: SHM &
E-] SHMER I THSh s MOB B DMT OBRE
53 RSD 3 13 " moke intcmsity (au.] mode fraction (%)
OB DMT _ MOBAMOB+BMT)
1 210,000 195,000 519
3 3 PC 3 325,000 281,000 3.6
3 Py GC SHM 1 329,000 12,000 513
PC F 239.000 213,000 327
5 1,000 340,000 521
3A 590 & 117,000 115,000 50.4
3 7 646,000 $68,000 3.5
1 662,000 560,000 4.1
g 90,000 553,000 355
10 555,000 450,000 552
A Average 53.0
RSD ENEL )

PC




B SHM 20 KOH 25

TMAH 11
3u | 0.1mg
255 3
PC
A
3A
PC
t
p
PC
7
3 4 6 6
4 Py GC SHM
6 6
4 A
590 3

4 B SHM 15 KOH

25 TMAH 11
3u | 0 1mg
255 3
6 6
N, N’
N-
KOH
K
N, N’
- N,N’

[ =T

T X T

5 15 20 15 30 Min
B-3 PCoSHM BBV Py-GCRBELEs DT Y24
A: Py-GCE B SHM &

v A

Cal-LpHA E-I:.-I!l

P

ol

v . o . . |

3 10 15 20 25 30 Min
B-4 +4c0x66 ®SHMERCFPy-OCEE LS
FoTk#FI L AAPY-GCHE BISHME

N,N"-



3 5 -P- Eevlar

Kevlar
5 Py-GC SHM
5A Py GC 590 3
P
P_
5B SHM 50 KOH 25 TMAH
3u 0 1mg 255 15
P_
3
SPM 15
Kevlar 6 6
k- 4 £
o
e ? ? A ?
i 3 £ °'° e o
6o & 09 |9
3 3 gg
b9
§ % m
’\J "
§ T T T T T T
3
= £
HE B B
fo 9
i3
L r—xz
L] l T [ T I
0 5 10 15 20 25 30 Min

-5 Kevlar SHM A P -GC B

Kevlar

8-10

SPM

11



&5

1) N. Oguri, A. Onishi, S, Uchino, K. Nakahashi, N. Yamasaki and X. Jin :High Resol.
Chromatagr., fifRs

23 X. Jin, A. Onishi, 5. Uchino and N. Oguri : Apal. Chem,, ER®

3)  UMHPE, PHEGEE), WiRfE, £E & 2MEL  SEAPAMEPREFRE, S, No. 1, 1
(1983)

4)  LUMEbiE, PYEEIEE], £E %, SFMES B4k, Me. 11 1828 (1931)

5} Ldpepill, PREREEE], L@ M, FMEL C B4E Moo 11 1909 (1988)

) 1. C Sternberg, W. 5. Gallaway and D. T. L. Jones, Gas Chromatography, ed. N.
Brenner, ¢l al., Acad. Press, N. Y. (1962).

7} H.Ohtani,Znd Symp. on Py-GC Japan, Magoya, Japan, March 15-16, 1993, Symp.
Ahbs, 98-115.

8) J. M. Challinor:J. Anal. and Appl. Pyrol, 16, 323 (1989).

9) J. M. Challinor:f. Anal. and Appl. Pyral, 20, 15(1991),

10) XHEEH S4Ee BOART BUNSEK! KAGAKU, 41, 655 (1993).

11) XJin,H Liand X Fu, Polym. Commun., 2 (197%)65.



SHM

33.5

wt

0.1mg 3u |

235
GC

GC
545 80 100mesh

Fig.4 Tablel

GC

Py-GC
2 5 40 60
423
JHP 3S
JHP 3S
5 KOH
9 6 10 6
6 6
2 9
W
Fig.2

12

Fig 2
GC

6 10

3

€

GC



100%

1 Nylon 6,6
11
2 ‘L
L
3 Nylon 6,9
11
U&
100% 1= =t
5 Nylon 6,10
11

100%

11 Nylon 6,12
8

9 Nylon 6,T

100%

5 10 15 20 25 30 min
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 66 and nylon 6,10 (1:1 by mol).
1: dimethyl adipate; 2: methyl adipate; 5: dimethyl sebacate; &:
methyl sebacate; 11: diaceiyl hexamethylene diamineg.

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 24.95 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.



