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Simple Testing Method for Quantitative Analysis of Fiber Mixtures of Work Glove Knitted Cotton and Polyester

Aiko YAMAMORI*, Jinichi KASUKAMI* and Tatsuo MUTOU*
Nagoya Customs Laboratory
2-3-12,Irifune, Minato-ku, Nagoya, Aichi 455-8535 Japan

Testing methods for quantitative analysis of fiber mixtures of work gloves which consist of cotton fiber and polyester

fiber include the JIS-regulated sulfuric acid method. We investigated two quick and simple analytical methods such as

thermogravimetric analysis and solvent dissolution with 1,1,1,3,3,3-hexafluoro-2-propanol (HFIP). In thermogravimetric

analysis, a thermogravimetric curve of the mixed fiber which consisted of cotton fiber and polyester fiber showed weight

losses in two stages due to a difference of pyrolysis temperature, and we calculated the content ratio from the weight loss. In

the solvent dissolution method, because polyester fiber was separated from a mixed fiber by dissolution with 25%

HFIP-chloroform solvent, we determined the weight of cotton fiber which did not dissolve in it. The value determined by

these two methods agreed well with the value determined by the sulfuric acid method.

1. f

|

FRE, BBREEROSTIZIBNT, FEL LTHES 61.16 H
R 5. UL EORAHEN DD & DX, RS 2 #56kH
WHED S L, JRKOEEEZHDDLLDODHNLRDYIHE 7R L
TEOFBEMRE S, MORKERO SO E UCRES
6116.92 5 (WTO WHERIZE 7.4%) . A AMHENS e KE&ED b D1
B RGHHERL L U CRUE SR 611693 5 (WTO WHERLER 5.3%) (2l
I dL, BRI EN D D, BRI E L THE S EF
DY B, P ORR, MllE LTHBEEFR L o796 LITL
EHo, P RS H0RDR R0,

MHE DR A RRBRIT, B A TIEHHS JIS L 1030-2 Tkl 0k
AR R ICHESNTEY . Ml L RV = 27 Vil
X B IRERREET. T0%REE A FI VN CRgRME A A L. AR Y =
AT HHEO BEAZET 5 HEN RN THE ), LoL, it
FRIEEN R A ST 5 O T, FEBRICEME L7 B R Y =
AT IABHECREEE D3 8 < 7 o ToRRERYATR D> O VARREHE 2 W 5| A ith
SR A%, FRIERREET S8 bH 5, £, EHE
i DFERABEN VI e D8R b 5 D,

T — R HEE AR Y = 2T VRS X D IRAEEIZ SV T
FEBIC X R O U A Z VB RN E Lz, TR b0
BIFEBAE SN Y M HI28 Y 1L1,1333—~F 704 n—

* L ERBIBESE T455-8535 EMBAERERHEE AM 2-3-12

2—7 s —u (IR, HFIP LIRS 5,) #HWTRY =27
JUREHE R BRI IRAR L. DEEL 7241 Vs ST, o
OWEITL B L, R = AT IVEBRCIRRT HIREEE LT,
HFIP. m-7 LY —/)b 7= /)—)b 7=/ —)b- U= % (&
B 6 : 4) Moz un7x ) —RNETF 55705, HFIP LSt
IEFEOBR AL TH 5 7=, HFIP 25 L TW5 & LTV 5, £
72 HFIP [IVABE O 23\ W DT, ZliZn 7 v 1 AL A TOFIR
[CoWTHE &N Y, HiC, HFIP TORBC X 2 gt o bit
FEALBERVWERESATNDS Y,

ZZTHEL, fEERY AT L OEE MBI ERT D HIEL
LC, B\EREMITE (TG ¥E) KOVHFIP 2 VTR Y = 27 Uik
HER VAR DURMRLE (HFIP 1K) &) i Y o 5ik%E VR
FOWEZEITV, TS ITHE N TV DHRERIC L D IRRE (1S 15)
U UG Lo THET 5, £, BRI RV =271
FROBEMBHELISNC L —3 U 2N X 2RSS Y . ZRREs
HHEZ DWW T OB Lo T T4 5,

2. F B

2. 1 HHRUEE
2.1 1 &8
HE WAM A LR Y 2700 ZFE
BAS B, RN AT AR L —= > O =R



100 il & A U = 27 VAHHED IR R HE TR L e EF O S IR HERIC OV T

PR « JIS L0803 Yuta B2 5 5 e alih Fl L st (MEVEA
B KU )

2.1, 2 #HE

60%HiilE (% #1b5)

70%milE (7 b7 T.36)

HFIP (Aldrich)

suaafis (ilfbyT¥)

2. 2 HWMEBRUSWEH
TRZERN - BN RFIRHRESEE - DTG - 60H (Bl fEpTiy)
‘LTS
TGN A 257, 795
H A&+ 150 ml / min
FHEYE : o —T NI F
RS - =i~ (10 °C/min) —600 °C
AUBHE R : 494 mg
FFRT, FSLTH I~2 mm OF SITHET L, B, %
MAZRAT £ 0 LERHAEA 5 Z RV THY 1~2 mm DR SITHMr L
=L OERE Lz,

2. 3 EEBAE
2. 3. 1 TG&
3.1 (1) MEFRERORB
ZERFHR T R OER TR TSR DIEEORREHME L R
T AT VHHEO A E B A E LT,

2. 3. 1 (2) TG IEICX AFEHRREAMFHED N E

MR Y = AT L ORE A 2 /R 72« AT B R e 25
OB TR LIRA LzstBlo B R 2 JIE L7z,

2. 3.1 (3 TGHIZLHERE (£F) oHlE

A S DOEFICOWTEE RS 2TV, JIS EICL Y K7
MARZIR AR & Ll Uz,

2. 3. 2 HFIP%

2. 3. 2 (1) IRAEENC X DB FEEHEOTAIRIE OfERR
HFIP i3, #iR TR Y = AT V2 IS C& 2 L W ORI &
D, VEBEOMAE A END T, W & ¥4 & ST WZAli e iR ¢
DIRBNETH D, WRERRMEEY L IFEBRICEMN., BRI L
LCORRAMEL . RY = AT IVRIRIE 2 & STROFRA & 72
B2 7RV A ERRER S LIERER ST 5,
ZOWMEIT LD L HFIP BED 20%LL EOEIKRTIE, ®IRT 1
R DL PRI 80D 10% 007K U o= 2 T Uk 2 fif 92 = L 3T
EprLERTVS Y,

LMo T, ABFIZETIE, RY = AT UHEOEIE N EL 725
& HFIP— 7 v 0 )V DIRIEDNE D VAR U727 U = 27 )L & D5y

U

BEASELS 705 2 & LA S TH D &V D ARG LT,

HFIP 2L 25%, AR 15ml, REHO 1g & LT,
Wiz, RY =27 VLS OB TR 0.2 g D 25 % HFIP— 7 &
2RV AVRIE S mlISHFT™ D 60 53tk OVAEfRNE: 2 HIE Lz,
2. 3. 2 (2) HFIPEIC L DIEUERAMHEDHIE
tAm— 2B AREE L0 . EOHIZ IS L 1030-2 (2H

TE ST RIEC BT AR AT > 7230k (1) ZFE07T,
S E B B LT AR A~ B AL T YN By B
A= B NF 2—F A L= (Fig.1), KIZ HFIP— 27 1 1 s /L AV
R 15 ml ZHE BEANM7- Sh o £ Cni, B X
DU (10 47) BRI ODEET D & WO EEE 2~3 [ IEL
TATV, RY ZATVEFZERICEY R\, 0%, a=aLF
2—7PBARARAERY L, 105°CTHE (lHR) S, A
PO TR R HRHE OHERL R B A SR D T,

BB, a=HLVF2—7 1 HFIP (BB LARVRY Fo el
WOLOEMEH L, EEICANIZ AR A—Y—F, B LR
U= 27 ARMEABIERICAHE LWL ST 57200 DT
H 5,

FREREIC X VB RO U = AT L OFEHERHE A IR A LTZR
BHZDWT, B L-iildE oS A &2 lE Lz,

| | azALFa1—T
50ml- / EIDDEER (M EPP)

25%HFIP-70aH )L L
BRI m)E
fHE LR FTHIZT

JRIRELEEE (10

40ml—

30ml

t)LO—REMEAHK
AR g ADIRE
DEIEELYIYVERS

20ml—

10ml

BRLT= BRI RTILA
HIREEBIZAT ALK
2=, HMTICERYP
HIRAEGREDLDEAN,
LiELEITFEIZTS

Sml—

Fig. 1 Instrument of HFIP method
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Fig.2 Thermogravimetric curve of standard fibers in air
(a) cotton fibers, (b) polyester fibers
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Fig.3 Thermogravimetric curve of standard fibers in N2
(a) cotton fibers, (b) polyester fibers
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Fig.4 Thermogravimetric curve of mixtures of standard cotton fibers and
standard polyester fibers in N2
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Fig. 5 Relationship between actual cotton content and cotton content
determined by TG method and HFIP method
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Table 1 Quantitative results of content of polyester, cotton and rayon (dry base)

polyester cotton rayon
. sulfuric acid method 66.9 33.1
import
TG method 66.5 335
goods A
HFIP method 67.3 32.7
. sulfuric acid method 48.8 46.1 5.1
import
TG method 48.4 51.6
goods B
HFIP + sulfuric acid method 47.7 47.8 4.5
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Table 2 Repeatability of content of polyester determined by TG method

content of polyester (%)

import goods A import goods B

1 66.3 48.5

2 66.0 50.1

3 65.5 522

4 67.3 45.5

5 67.5 45.8
Mean 66.5 48.4
S.D. 0.9 2.9
C.V. 1.3% 5.9%
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Table 3 Solubility of various fibers in 25% HFIP-chloroform solvent

fiber (0.2 g) solvent Sml + 60 min recovery ratio (%)
cotton insoluble 99.9
rayon insoluble 99.8
acetate fiber soluble gradually
wool insoluble 99.8
silk insoluble 100.1
nylon soluble
vinylon insoluble 100.1
acrylic fiber swelling
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