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A ferromagnetic alloy foil (Pyrofoil) has been used in a Curie-point pyrolyzer as a heat-
ing source for pyrolysis. However, it has been reported that the yield ratio of the
pyrolyzates varied depending on the composition of the inorganic substances on the sur-
face of the Pyrofoil. Therefore, this investigation was performed in order to enhance
the reproducibility of the simultaneous pyrolysis and methylation pyrolysis (SPM) using
four testing methods: (1) the use of a gold-plated Pyrofoil (G-F), (2) the use of a plat-
inum plated Pyrofoil (Pt-F), (3) a double-wrapping method {a sample previously the
wrapped in aluminum foil is wrapped over with the Pyrofoil (Al-F)} and (4) use of non-
treated Pyrofoil (N-F). Polybutylene terephthalate (PBT) was used as the standard sam-
ple. G-F showed the best RSD for the dimethyl terephthalate peak, less than 0.7 when
measuring the relative peak ratios; further the order of the RSD was G-F < N-F < PtF <
ALF. Brief overviews of applications to the compositional analysis of another PBT
(isophthalate : terephthalate = 15 : 85, PBi & t-T) and a liquid-crystalline aromatic poly-
ester (Vectra) are also given.

Keywords : Curie-point pyrolyzer; pyrolysis-GC; simultaneous pyrolysis and methylation;
polybutylene terephthalate. - '
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LG ER BT 5 HETH L. BnREEDO—HE
ThbFxa—")—F4r MIBRSFREE (Cp) &, &,
Zvrh, arsirb L, FRNOOAETTERIZ
CHOSA R4 V) DSEGRONIBREE X L O &
NTW5E. ZO58L BR4VICH LD LOSHHE 2
AAATBE, ZO/MIDSEREL ANV -2 463
rlizkoTfuarf VEFEMBL, /51 TR,
VNOBRIZE > THABERDBETHIENTEL, 2D
Cp? T, BBHE 500 pg BE ¥ COIRE VBRI
LTREL-BHREIS LN EME STV .
JE4E, Chalinor (2% 0, BB X F MALGHTEY 008
WIEXH, FHEORY v —OMESIICEHE SNz, &
DFHEX, GCEHRLIzA VT4 Y TFTAFIVLEE
TICBITBE) v —DBEMELIT, ZhE FRRCHE
L% 4TS FETHSH. ZOHER, BERRY<—IC
BMOTHEMRZ EhE, BLOREI"S ST
5. LAY, KV7FLy7FL75 V=1 (PBT) %
LDO—FHDE I —HIRIFESM 7 V2 — N SRR S
NDRYTRATNERGHEX T VLGHETHHT
L, ST a— LD RXF LD ESCHHIDITEET
52000 BEBRYNBEOBRRAEIEL 25 EbIT
Wh, FEHELHIZ, BICHREY L 2RER s 0
KA VRV, PBT 285 AFVLETHHL, &
SN NA T ADY -7 ERILOBHELZBRE L
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B2 EEL, STV CBBREALLRENE
HWERY—Th s Vectra T L72& 25, FUBIK
By FIFAZENTELOTHETS.
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REBICHEHA L7228 a0k 4 v (189 x K& 20 mm,
JE & 50 um) &, 3B % 500 CCHFEMEAT L&D
T& 2 F590 (Ni-Co &4, N-F) ThY, INEZOD
FIHWIER, S arf VOREEZ NEEICTSH
BT, F590ICEE lum DEBFED &2 L72b D
(G-F), RURBZ1Ium ODHED > &2 L7dD
(Pt-F) #FERL, HHLE. X, BASOWEDES
ZIZ LT, BB ADNA TR A VST 2R
ERSELHWT, oL LORBZES 15 um T/
4 akA4NERSFEDOT VI KL VICERAATEE, €
NEBEICHME L2 S F590 TEICBARAELHE (AI-F)
THW AT 72,
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YIF— VDA FVERRE (DMT )W TABR L.
12, Vectra i& Celanese D 3 ® % H\72. PBT &
47 THKLT, 1,1,1,333AFF 7402708/
— CGRRLEE) CEML, BE 10% OFERRZ
YEBLL7=. N-F, Pt-F, Al-F & G-FOXf 0k VI
,%‘m”ﬂ%ﬁrﬁ”} v —HETHOug LB LI raY
Yy UTRBBRE NS RNV EICEEEX, 60C
T30 SHME LEREZBELE. ZRo0RMEICS
wl OKEBALF b FAFNT VEZT A (5% X5 ) —
VW) (TMAH) (F7 9457 AZ8) 2@mL,
60C T 30 S RIBE LIS Rk Lok, HEVCLD
XA AR W BRAL T EEBGHERXTF MDD D
EEOFEE L. Z0ED, <L v MRO Vectra %
LEMHL, Aok IV ECHEDE F 100 g 20
1SBL, FEOEEDNHETRHEARL .
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572728, PBT MiEH 94 L LTI, BEES0.25 um
CEX30m, ¥YIF LYY I— VKO DB-Wax
(J&WHE). @M Lz 47 ARER, 40C T35H
L 72, 250C € 10C/min DB THIR S 7.
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BOREEE 500C L L s BHEESEEZ T2, v
X —HF AN A2HEHL, HEE 1 ml/min, A
Yy bIRIZ200:1 & L7z #Bohizsfursak
DY —7 OFZIZIX, Cp #8Ht L7, BEHE GC/MS,
QP-5000 B2 F\v /2. BEFHEA L+ V{LERIZ 70V IC
REL.
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Fig. 1 Typical pyrogram obtained from PBT by
using the gold plated Pyrofoil at 590C for 5 s
1: 1.4-dimethoxy butane; 2: 4-methoxy-1-butanol;
3: l.4-butanediol; 4: dimethyl terephthalate
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%k 4 NV (N-F, Pt-F, Al-F, G-F) | TMAH % #0
LTy L, ZhZREOHRYE LS EITo 7.
EEBRIHERA L7z PBT O—FHDE < —HEMHT7 VI —
VTHY XA F VAR RELEICR B Lh 5, DMB,
MOB, BD ®#l& DMT OFxtY — 7 HiEH {(DMB +
MOB + BD)/(DMB + MOB + BD + DMT)}| RO
{DMT/(DMB + MOB + BD + DMT)} 22\ CHIxHE
#IF#= (RSD) (n=8) #ZhEhR, TORRE
Table 1 Z/RT. »
HHETELN RSD X, KHTG-FIN-F<
Pt-F<AI-FOJEFE L %Y, G-FHRBRICHELZFA N
DR TEDEER R L7, KIS, DMT T G-F % fl
MALT, |{DMT/(DMB + MOB + BD +DMT)} TX®D
72RSD1IPTFEW) RIFAHEREZR L. AI-FO
RSD 78 10.6 L BIHICE VDI, 7V I =Y AFEES
BTHY, BHIEBRTNVAY (IMAH) ERIET 5
725, WEOBGHA FMLEIBICBELEL RIILD
DEEZ LML, BIZ, Pt-F THREARICHIRBEIEN
DFEEFE OMBEIERY M2 e EZHNS.
ToZEiF, N akAf VEREETRERLLET S
LRV ESMRERYOY - ERLOFEEEE L
T B HED, BOSHATFVESTEICSHEHATE, £0
SHEERUBETE AL ERL TS,

33 V7 ZNEE—HRES S ¢ PBT OBHEH
X FIALEKIC & 2 HESERIEOMA

AERMRPEERDT 4 VAROTEMBICEREINSE
RREL LT, HANYT7T—-HSFETHNE. T4V
LADBFERTHLRYV AT VEERTIHEETF LTIV
BORDLYIZ—EAL Vv 77 VBRE2HEASEE L, RY
TAFNDHA;NY T —EREHETT B EFEbhTH
B, TOT b, AVIINVBEFLTINVBROER
RERDHILREETHY), TP ERE

Table 1. Comparison of the reproducibility of the relative peak areas of the typical pyrolyzates of the PBT

RSD (%) (n = 8)

Normal (N-F) Aluminum (Al-F) Platinum (Pt-F) Gold'platéd (GF)
1+2+3/1+2+8+4 5.6 10.6 10.6 4.2
4/1+2+3+4 1.6 3.2 2.4 - 08

1) 1.4-dimethoxybutane; 2) 4-methoxy-1-butanol; 3) 1.4-butanediol; 4) p-dimethyl terephthalate
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Fig. 2 Typical pyrogram obtained -from PBT
(isophthalate : terephthalate = 15 : 85) by using the
gold plated Pyrofoil at 590 for 5 s

Peak numbers correspond to those in Fig. 1; 5:
dimethyl isophthalate

BRefio-.

ST, AVT VBN 15%, TV T ¥ IVIEEH 8%
DPBi & tTEZEKL, EBRICHW. 32 DR TR
EN/X i, PRBTEHBICH LT G-FRIELDRAL NV
L) HENRSD fEZR L, I DMT Tid RSD fE2S 1
UTERIFAERERL-ZEDS, TOHHITIE G-
FEHERLZ. REESRY -8B Ts0pg L 25 &
e A4ray) I TEBEEE S gk A v RIC#E
HEE, TMAH 23RN L72% 590C T 5 M, #Zo%
A FMLETHMET o7, Bohiztarsa%
Fig. 2 123, PREFREHE 195017 V7 F VR X F
NV (DMT), 1985324V 7 ¥ VBRI X F )V (DMI) %
GC/MS 12X 5 TR%E L7:. DMT & DMI @ ¥ — 7 Hif&
fED KX, DMT 4% 84%, DMI #F 16% & HAHfE & 1%
BEEL TS, ZOHEPL, RYZAFNVDOHT AN
U7 —HICEBRT ALV I INVBETF LI I NVEBOER
HERAEICAENBATE L 2 L2507z,
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FANVEIZ100pug O x IR LR, B0 IEED
HETHREAREL, B0 AFVIEaEEZTo72. &
N7z B 27T A% Fig. 3(A) IR, RIERHR 6.0
A MR IRV EY, 7853121372/ -, 13.670
ik p-A DX VREBFBBAF IV, 201 53101k 224 b ¥
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Fig. 3 Typical pyrograms obtained from Vectra

A: Vectra cut by a knife; B: Vectra crushed by the
cryogenic crusher; 6: methoxybenzene; 7: phenol;
8: p-methoxy benzoic acid methyl ester; 9: 2-
methoxy-6-naphthoic acid methyl ester

V6-F7 PIBAFNVE GC/MSIZE > CTHEL, 3
4 a7 552, Vectra DEBEBEEICNIET 25
BHRILEWTH D p-A PFIVREFBAF VR 22X b
FV6F7 PIBEAFUPEBPENTNSE, ETHD,
T2 )= NRAFFIRVEUDPEBENRTVWE I EH
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Fig. 3(B) WCRT. XA ur7F2a0061E, ELLTyp
AMNFVRBEBEBAFIVREI2LA M V677 PR
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DIRRAF VACIE D BEFIZH#EIT L THB Y, Ohtani H 0D
REO 2RI TE . HEIZ, Vectra 2 EUNHFE L THHB
LT BESRATF VAL E 8 BV B LS ZIT, p-
A MNFIERAFBAFNVE 22X VF V6T 7 P TEEA
FLVOMNE — 7 HELDRSD (n=8) #RD/\z. %
DR, FNFENRSDEA02, 05 L IUTTHIE
FRERTHo2. TDEXHZ, BERABICTEIL
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Chalinor 12 & Y {RIB E N/ BN MR F NALGHTER F 2 —F A » MAGHEE (Cp) ZHWVT,
Y TR TV OMBEAH B Lz, BB A T LB B 2 5MRERD O ¥ — 27 B OHEEOH
LEBWC, SAORf VOERE2ED oS, HEDo X Lbo, RBEMEE L 1R 4 VBT
BIEEBIDERBEDOLLOT IV IR NMCBALE, ZREEICZOMANS /S TRV
TALFERCELEO S akf VEEHT 5 HER LOAF 4 BEOFECH—RBOM 217
v, XD BOERENE LN BHEA T VST EORR 2fTo 72, BBE LTiE, RUTFL YT
L7#L—1 (PBT) ZFHLZ:. TNETNOETMLE L /2L 0 k- f VTPBT 28SHL THELN
72 B IRIE M DRIXT ¥ — 7 TR 2 RO B 2 L1k o TS A TR 4 VI X 2 BHEEOKRI 217 -
e ZA, EDoEXLNLORANDE, FLIFINVBIAFVE—Z THDHEW RSD 0.8 27R7
TEAHBI L7, HID, &0 X LA aR A VEEG, BEKRY Y —Td b Vectra loDWVTEST
RAF AR R F o2 0 h, AFMEENTVBARVT =) — U —BBRIBESAD L0 d, AF
WAL S NALE W OIES X )] E S5 72012 Vectra 2 G 8RBT L THRTAL L2280 L& 2
%, ZOEMOAFMLNELZ LA ESE2 2 LA TE, BHEED BRIFCho/. BOBAT IV
LGS ECHERICIM L 2 WRY 22 7 VIR 2 W5 51213, & 52 LoRB 28 HRRL T3
&, o & L7154 TRA4 VEBETIUEENC L 2B L 7.
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