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Fig.1 Total ion chromatogram of filature oil (a) and unwashed polyurethane fiber waste(b)
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Table 1 Qualitative identification of each peak in Fig. 1

= 8 B 5 8]/ min T S A5 m/z(FHXT 3R BEHT 5 )

1 9.00 - F 55.1,43.1,41.0,57.1, 83.0

2 9.93 PO LS T AR 73.0, 221.0, 147.0, 57.1, 295.0
3 10.56 PO RS R 73.0, 221.0, 147.0, 295.0, 280.9
4 11.34 R LR Ty E2= Ve 73.0, 221.0, 147.0, 295.0, 280.9
5 12.37 & U IS RE BT 73.0, 221.0, 147.0, 295.0, 367.0
6 13.81 PO RS R 73.0, 221.0, 147.0, 295.0, 367.0
7 15.87 R LR Fav EX= Ve 73.0, 221.0, 147.0, 295.0, 367.0
8 18.85 & U S RE BT 73.0, 221.0, 147.0, 295.0, 367.0
9 23.21 RWALLE SR EENL: 221.0, 73.0, 147.0, 295.0, 369.0
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X L 22 R ST (TCA) 25 (£ 2) W]
LIE H TEANFE TR R T, B 2 R i bh
TREETE 190 ~ 260 °C Z[H], 43 fiff 245 oI B 7 440 ~
490 CZIal. i T7E bk s 72 v 2 A 30 i
BABL 2 AR e AL 45w e
SRR ) 5 A R AR B A SR

150 ~500 °C Z A48 50 °CJy 1 NS5 s &L
FHI0 R0 ) 5 88 - 3 B R B 7 (m/z=221) 1Y
HOGGEE 2 FiR. L6 Sl ), 44 2L R
JE T SR IETR FEAN R 3 iR, MR 2 A 3 PRy
FelE T LU Y 2R R 400 °C B, iA1= 26
TR A ] (B . PRl AR 43 BT RN [ S
TELEE Ay 7 1, e A () SR A TR E g 400 °C..
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Table 2 Thermogravimetric analysis of spandex

i TGA Tk %4/ (C/ min) iR U IR B/ C TR AR/ °C
1 5 197.0 440.0
2 20 241.2 469.6
3 40 256. 1 488.5

x3 TEHRBEET 6 SERSEIEEFRREE

Table 3 Intensity of mass chromatograms of peak No. 6 under various pyrolysis temperatures

2RI/ C 150 200 250

300 350 400 450 500

W 53, JiF 10,784 16,927 18,306

12,915

12,163 21,942 14,921 5,017

2.3 SHEBIESTRGNERE
i 5 R IR 2, AT R SO i B 23 BT A%
PEREATOR e, AR TR 46 I 8 50 °C, THl 2 260

C , W TR R A0 e AT 0 0k, IR 4 Frs. M
AW B RUR WETARAS B B[R] RIS RE 7 1 %
F&, BERELL 40 °C/min FIFHEHCR A 60:1 430 R
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Fig.2 Total ion chromatograms of filature oil under various pyrolysis temperatures(a) and
mass chromatograms (m/z=221)under various pyrolysis temperatures(b)
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Table 4 Selections of GC conditions
%5 JHEEA/(C/min) Vaniinea B4 7} ]/ min WAy IR AS
1 10 60:1 43 W] 73 T AN FHAR
2 20 60:1 32.5 U n] oy VT AN HHAR
3 40 60:1 27.5 e m] o3 B, AR I
4 40 30:1 27.5 W 8, 1Sk U
5 40 1001 27.5 U n] oy 0K
S eI 2.5 SRyl B
2.4 MFIARAEHL HRAE AN 2, J3 0l B BV ok 1) 2 28 P 22

Akl 1. 90 .10. 20 .19. 80 ,40. 20,100. 10 mg/mL
VB 1 2820 PRIV, 3 e 1 3R S8 244 F kA 7
GIAT. TEHR 6 50 1A g T BN R B Sk £, 75 2 e
T B LI 22 P RS 2R (181 3) . IR
SERE A (n=3) 4 80.75% ,RSD H9 6.35%.

AT Ve 77 AT Ve R B L Ik 22, B 24
1 ~2 mg, % B8 PRSI 25 00 i AN O A i Ak
P ARSI, 15 B3 0 7k B Sk 5 By
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Fig.3 Standard curve of area of peak No. 6 vs.

concentration of filature oil
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Table 5 Results of oil content in polyurethane fiber waste with different cleaning methods

ERRTIEES 4.62 1.23 0.47 0.25
F24¢ 0.03 0.02 0.00 0.00
ks 1 7K 0.60 NG - -
WHkes 2° A 2.62 NG - -
Bk 3 A 0.53 NG - -
ez 4° % B 2.55 NG 0.70 0.27
WL S w7 B 0.44 0.07
HBELZ 6 7K 0.43 0.13 - -
BT K 0.59 0.16 - -
WL 8 K 0.32 0.13 - -
THBELZ 9 %5 C 0.06 0.01 0.51 0.09
Wk 10 il C 0.08 0.01 - -
B2 11 il C 0.05 0.03 - -
kL 12 R C 0.05 0.02 - -
Wk 13 wilC 0.43 0.08 - -
Hk 14 AR E 1.96 0.38 0.28 0.21
kL2 15 %A D 0.17 0.05 - -
Hk 16 K 0.09 0.01 - -
THIEZ 17 A C 0.07 0.01 - -
HYE 18 7K 0.11 0.07 0.84 0.22
k2L 19 wilC 0.05 0.02 - -
k4 20 A C 0.09 0.04 0.04 0.04

a: BRFFIRULI] 07 I5 e R e I 22 b B RO S AN B R 22, 3 Bk, 0 IR, SRINEE RO 5 -2 (.
b A ARIERAE S IETT EDS MK, RAEER T 3 UCFIME. o Bl 22 BEm A &4 3% ~5%.
d: R ML AT, e TERLIRLZ FBSHOR S D OUER R 22 IRAPRE 1 YRR T I
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A Novel Method for Quantitative Analysis of OQil Content in Polyurethane
Fiber Waste by Pyrolysis Gas Chromatography—Mass Spectrometry

ZHOU Jing', XIANG Chao-li', LIU Ya—hui’, CAO Dai-li', CHEN Ling” , TANG Jin—song', FEI Chang—shu’
(1. Shanghai Huafon Material Technology Institute, Shanghat 201203, China;
2. Zhejiang Huafon Spandex Co. , Lid, Ruian 325200, China)

Abstract; Spandex is a polyurethane elastic fiber known for its wide range of applications. A large amount of
spandex waste is generated during the production process, which needs to be recycled. Because the filature oil of
the spandex waste would block the spin system during the production process, to control the content of filature oil
before the spandex waste is recycled is necessary. In this paper, a new method to determine the residual oil content
in spandex waste is established using the pyrolysis gas chromatography—mass spectrometry. The method is simple,
efficient, and without any sample pretreatment, the method can provide accurate and reliable residual oil data for
the cleaning work of spandex waste, especially for the industrial cleaning purpose.

Key words: PY-GC/MS; spandex; filature oil
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