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WFFERL I DOEZE (3€30) : Tt is well known that nylon fibers turn yellow during long storage in
wooden boxes or corrugated cartons, where the nylon fibers react with various aromatic
aldehydes gradually generated from wood or crude paper. In general, in the textile fields,
formaldehyde is a useful reagent to prevent nylon products from turning yellow, but it is
also one of the main materials causing the sick building syndrome. In this work, we
investigated reaction conditions between nylon fibers and various reducing sugars to
prevent nylon fibers from turning yellow due to aromatic aldehydes. As a result, the
reaction with reducing sugar in organic solvent or water solution containing sodium
hydrosulfite prevented the nylon fibers most effectively from being changed not only to
yellow by the reaction with vanillin, one of aromatic aldehydes, but also to brown by the
melanoidin reaction as a side reaction.

AT R FERR
(BN - 1)
EEE Y [ e 2 & &t

200 95K 1, 400, 000 420, 000 1, 820, 000
201 0% 900, 000 270, 000 1, 170, 000

R

R

FE
% 2, 300, 000 690, 000 2, 990, 000

WFFE5Y 8« WA fE R

B O5F - B ATERSE - AER K

F—U— R o ok, B SEERIE, RILATATE R, Yo 7 ZEERE. AL T
— FEUG, <A 7 a

1. WFZEBRAE S WD 5 L SCBEE AN I T B IS O ZEREFIN R
(1) FIVATITE Rid, KEEEST I K ENTWAD, fHERLILICHB N TS, ke 2
CRBUIRISTEAHZEMND, TTAF v 7 BT HZ LI T L - BREZEAR &



LT, &HIT, 74 o fET, BEDF
R Ru7T I/ e R#ETEDH M
LEARGIEAIE LTHH B TWS, LvL
RIND, ZORMMTHERRAINVLAT LT E R
. Yy 2T ZAOERIFINE 2D HEWE
ELTHRESNTEY, JIS 2 ETlE, A&
R OLZEMEHERFT 572012, B, Ak
O ZEELSHIRL, ZERb0EHF &
DORIEHFTHEOITTWD, BT, BARDLAK
fin A — A —CHRGEIE Tl LA Ak
72 E DR FEICERERET D RBHG TR L
T, SOOI LWHAIZZREL TV 5,

2) VLT ALT e RO LEHE LT,
TR NTATE REIZILOHETAT LT
NI D HFEORAN Z N E TR E
Ni=n, 2 DA, HED—EEEZDHZ
LICL > TLEROEFZLRND 72D D TFE
Tho T, FEMARm»HFEEIIZT v 7N
U AJEGEREIC T o e A2 B LR
BLOHEMORRIT D, ZD), Z1f
TEEMEDOE RV LT LT v ROAEE
EYORIEIIMD CTEEIZ/R>TWD,

(3) MWFFEETIX, A Bkt DRI KARY)
ThOHEREZLTFHICEAT L LTk
T, HRHEOBMECY Mt Z S ET S Z LI
BEILCWD, 22T, AW RREI IRk 7
IEERETERENT-HOTIE R, Za
— A EDRETHEDH D W IEE OB TH
LHPES 7 FUEEZMTIHIE LCRIHTE S
(K1), Zva)o 7 bhrdkH>RERIRT A
TILTIL, T3 B LB IC L - T
RHZT I RERKL, —FH, ZJrva—A7k
EDIRTTHETIX, KR CTHEHRED T VT
ERETIVREEDKIGIZE ATy Yy 7T
EA2EHTHZ ENRMbN TS,

HO OH

@+ Con

HO O Ho
Nylon 6 OH OH

Reaction with gluconolactone

HO . on
" OH
@)—NH2 + OH OH ——» ®_NW o
HO o
OH

OH

Reaction with glucose

1 T4 A VEEAOREDLFHEA

2. RO BEK

(1) ERROMEERERLICELZT L L, mE
DIFRAE L 75> TWBE D FREmOT I /5
EIND O A ER FIETHRIIK
i S E DN AT S, ZhuuE, TR
J BB FFOMMEAM BN T 2T LWk L A

THT e K7V =7 @& BRI E LTS
HAETHEbO TEWERLH D,

(2) ZHE TOHFZED HHEKMEDRHE & B
IR D & BkHME & O BOG D3 < 72 D EZERAS
RAEGETBY, ~A 7 a0 D 15
Th D RISOME R ZICH LT, ERAET
BB O RE S DR 2 1T72 9

3. WD HikE

(1) 1FLic, ZFra /sy el ia—
A 70 L Ol A IE O L A
o U ARHE & OFOSTEIZ DWW TR S, Hric
%%&+4u/@%®7 J B @R TR
IR S TG EICIE, B TES AR 5180
ﬁf(%47 KBS <OBE H & OB fiF -
HE (7 AU ERIL) £ o T, G Ok
HENA D« JEYT HRENZFF > TV D

(2) YHFFEETDO N E TOMTEEND
B AHAHE & B 2 OGS S DA, BE
HEDPNARIZhEEL<, S5, BAED
BEXE & BRAKME D A RRAE O BLFD M 23 B 2
EMD, WBEOBERILEY & ik U TR RE
MR EL R DA 2R > T\ D, ARIFZETIL,
PERE 1S & ROSEDBIRIZ O W TEEL < R
HMERH Y . RIS 2 S ORE R
B R U T2 RS S DARSE & B AR IZAFIE %
b, o, LEOMEROSELED 1
& LT, SUGEERE o B AE OB S ORI A3
ﬁ@%év%&u&mﬁ@ﬂ%%@ﬁbf
BY ., SO, ~ A 7 ol
%ﬂ%b%m“?ﬁﬁ@%%v ZE LT
LEBECRDEEZTND

4. WFIERRE
(1) 2009 FFJEClL, =EioHik X 2Ok
THDHHET 7 bk A v o KT
\/%;}iféﬁé LiZk-o T, HEDK
KMETHDAIEEFBRTNT & R EDRIGIZ
ﬁ#éﬁ EHRIZOWTHAR, XL DIT,
%i%f@éﬁw:—z&%@%k%f%
L70a )T hrERH L CHEBREE S
TG EATIR > 1=, TOREFE, IMTHE LT
Tna—A&EHWGE, JAva ) o7 Ko
ERWERED R CRISDNET L, ]
EORNYE THDH =Y /&m}ir“%:xﬁ
B+ 25 2 Encaz (X2-B),
— 5T, B AW R TIE, Jﬁﬁf@
5)‘ F A4 VR iéfﬁfﬁ@%@ﬁ 1
MRS Bz (K 2-A), BTBBEFICLD
ezl < BT, SFRELSEMBIZOVTHR
MEATRolo b Z A WO R, FOSTRE
PERR LD ke O 2 038 I ONIHE~D SO
WCRELS BT L ENHALNE ST, &
5z 4n/m%®ﬁm¢z%@@%5%
%@ TTYARX (s . BRI
X oAEAIZ %bewéﬁm@%@zmm



BORAPFEIZOWT HRH (TR -7,
ZORER, L0 SFEO/NSIPHER, 2T
AV URIEOEITHIEL |, HEOFEHEEIZ XL -
T, MEHED LG IO N K E < Big o Tz,
Briz, Zva—2AORMEEREREILIZE A,
2 NKERIEDNARERE N R D~r ) — A%
HAW5Ga. kbEMIC =) ok b
BRIGEHETLHZ EVRHLMNE o7 (K

0.20

Reaction temp.: 64 °C (bp) A
[Sugar] = 100 mM

Glucose

<
=
W

Gluconolactone
o

K/S values (400 nm)
=)
=)

005 ¢
Original nylon 6 fabric
0.00 1 1 1 1
0 2 4 6 8 10
Reaction time with sugar (hr)
4.0
Vanilli B
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Original nylon 6 fabric |
3.0
E
=
=3
=
N
2 2.0 Gluconolactone
=
S
>
2]
2
1.0 |
Glucose
0 0 1 1 1 1

0 2 4 6 8 10

Reaction time with sugar (hr)

K2 JLa/39 o8&V NLa—R_(2&BFA
O iiEDER W) EEEHLEHRE B

3. SHIZ, AT E LT, =muokEE AW
TRz KBTI o7& 2 A, AHERED
FEFERR Y | RUSHENIEFEIE L &SRO
FOSGMEEnEE Lz, b2, RNRED
EFITEED, RIS TH D A A 7 — KB b
RKELHETTHRER AL N E 2o Tz,

(2) 2010 FJETIE, AKROEREMHETD A A
T— RIS DT A a e E A%
SHMIT, OB TEAAICTH DA
Fa$ L7574 b hU A (NasS,0,) &
ToKIBIE T TIT 272, I a—Rp EDfE A
DRI KFPTRIG ST 2 A, Bk

ERIML TR WRE IR, Bk T
A0 RHEL DB TAT ) APk b8
RFEERBD Lo (K 4), ¥Rz, i#
JeHEE LT~y ) —REHWESE, RINTE
DFA v O AR EHEFT 52 LN T
X 7o, WRITANEE T TR & 1 b il
DU L TWRWATRENE 2 &8 L €. Mtk
DF A 1 ARHEITKT L TAR= Y I X D

0.50

Reaction temp.: 64 °C (bp) A
[Sugar] = 100 mM Xyl
*partly insoluble sugar
0.40 |
_
£
=
g 030
I
8
=
£ 020 |
%]
o
0.10
Mal*
ST  Original nylon 6 fabric.
0 OO 1 1 1 1
0 2 4 6 8 10
Reaction time with sugar (hr)
4.0
Vanilli B
Original nylon 6 fabric
—~
£
a
=
S
N
8
=2
«
>
%]
>

Reaction time with sugar (hr)

X3 BADETHEERMLIEBOFA O EBHOE
& N EEEHEDR B)

Glc: D-#)La—2X, Gal: D-H5% +F—X, Man: D-T >
J—Z, Xyl:D-F>¥0—X, Ara: L-7SE/—X, Mal:
D-VIL k—2R

BT A N{Tol2E 2 A, RUGEHEMEW
DD, +7e WA RPN, &6
(2. BT T A o AR U C A T
WIVEREA L7 & 2 A, 5IETRE CIE5EE DK
TSR ERRD B AT, 10~ 20%F2E o W i
DOHEIMDBHER TE 7o, RIS, ~A 7 m i
FHF T A v e LR TR & O R AT
STl 2 A, A 7 aEREA OB HIRS)
FITRD NN, INFETITHRHF L@
ML LLEE LT AT J A ¥ v DERD AN



RSSO IR O b o Te, T
JERNZOWTIEA S TIE AR WA, KRS HR
TIE~A 7 v ORI DIEEETH 5K
WIS TEY, v 7 vz X5 HEE DO
SIMBD RN D TNI ol E&EZD
ns,

(3) Pk, AWHIETIT, ARERLLTH H 5\
L5

Reaction conditions: 100 °C (b.p.) A
[Sugar] = 100 mM, [Na,S,0,4] =20 g/l
A
T 10 | /" Xyl (without NayS,0,)
= ° S
(=}
S -
I -0
2 ¥
=]
E -
%) .+~ Man (without NayS,0,)
R 0 5 L n
M : / .
b e
e Xyl
! -0 o Man
0.0 hd T L L L
0 2 4 6 8 10
Reaction time with sugar (hr)
4.0
Vanilli B
Original nylon 6 fabric
/ (After reaction with vanillin)
3.0
_
=
=
(=3
(=3 \
N o Xyl (without NayS,0,)
S 2.0 T Nyl S~ T
2
<
>
»n
L
. Xyl
Lo Y
0.0

0 2 4 6 8 10
Reaction time with sugar (hr)

M4 ExHEFEETCOETHEERGIZLSFTAY
fHoER A ECEEBHLEHR B

BILEAAZ S LAKBERF T A v e
DOXRMET I /LB TCHEEZKCSIED &
WZEkoT, AT ATk ABEOA T
BRI E RN ST A v o fRHE S TEZE B IR
HEZf54 252 EnTEi, BONI-HFZEK
B3, IR 7 EoMBESEREINTVD
HOD, HHEHZB LT A v (o7
ATy 7 BT 4 Vv AR~ DS T
Lo CcE o0, 5%, ERLE B
L= E a2t D FETH D,

5. E/RIEER
Udeskams) G2 1)

@ Xir &, HEFHEFIF. Anti-yellowing of
Nylon Fiber Using a Reaction with Reducing
Sugar (2) -Reaction in Aqueous Solution
Containing a Reducing Reagent-, #kHE~2s
ab. Eaif, R

@ KIL %, #HFHFIFE. Anti-yellowing of
Nylon Fiber Using a Reaction with Reducing
Sugar, e 2EE, AHEA | Vol. 66, No. 8,
2010, pp. 187-193

(Fa%R) GH71H)

O KiC J&, SR HEFIFE, PET ML =F L
YUT 2V E ORISR T B R miE
PRI O, B AL F25 91 FFE
£ 201143 A 27 H, M

@ KIL S, HERHEFE, BEE WA
T U ARHE D B SRS I H . B AR A
D 2RIEEFOHEN 2010 7TH I H,
KB

® KL JE, HERHFFE, BobEs e
FRAHE D AR IS & FikE D B2 B IR Zh 5.
gk 22 AR EERRME T SRR R Z | 2010 4 6
A 16 B, Hi

@ KL JE, HERHFIFE, KR TORITOHE L
FA v A L DSOS KO ZERS Ik
MR, BRIEFRE 90 BEFa, 2010
3 H 28 H, KW

® KL Hf. BEEZ R U726 pkilloie O fne
INTACEET 28198, KB THFH 256 34 [A]
IINTRESRR . 2010 4E 2 A 25, 26 H, K
53

©® KIL H&E BEEEZFRIH U721 v Al ED
AR IR, SRk 21 AR S RPN T3
MR o — X3 K4, 2009 4F 11 A
12 H, Kk

@ KL J&, HERHEFIE, BoolEz2RHE L
T A v AEHED B ABGIEFAT, SRR 21
PEMEME RO (2009 4F 6 H 11 H
WO

(Z Dfth)

(fiR75)

O HRHFAFE., KL & ~1 7 oz A
ToREHENN T, (B4R - MEMEIN T | kMRS
=k Vol.66, No.10, 2010, pp.P339-343

(Fr )@ D JR3ES)

O ZRMEOEVHEEEST2F A v AfHED
ARG LN T, SRk 22 4R TR 27 /) L
A— b, HIH

@ BERMEOEVHEEE T2 A v AfHED
ARG LN T, SRk 21 48 TR 2 /) L
A— b

6. HFFERHRAK
() Wrgefks
KiL %% (OHE TAKERU)
G SEATBOE N KBRS T EMF0AT -



A=
WrgeE 25 1 10416315



