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Abstract

Due to the complex environment in the ground, most of excavated costumes undergo deterioration and
color change. To reduce the extent and intensity of the staining and to recover the original color or gray
fabrics of excavated costumes, bleaching would be required. Excavated historical costumes are very delicate
in nature, therefore, special care is needed in bleaching process. Several bleaching agents were selected and
applied to the control cotton fabric and pre-deteriorated cotton fabrics to examine the change of color and
physical properties after bleaching. A dual bleaching using hydrogen peroxide and sodiumborohydride
showed the superior bleaching effect to the other bleaching agents. The strength of pre-deteriorated fabrics
slightly increased after dual bleaching. The six historical costumes which belonged to General Duk-Ryung
Kim's nephew's wife were dual bleached. They became remarkably cleaned and brightened. The treatments
improved the appearance of costumes. By microscopic investigation, it is found that costumes did not show
the damage after treatment. In conclusion, it is possible to bleach historical textiles without damage using
appropriate bleaching agents like hydrogen peroxide and sodiumborohydride.

Key words: Historical textile, Conservation, Wet-cleaning, Discoloration, Dual bleaching; &% &

HEAHY, 2414, 54, ol5HY

H

hu

ojw & 22w 7}st
F7he] b3 4
oz 75 %

e 9E A, 24

> & i
e

o)
N

TCorresponding author

E-mail: msiee@swu.ac kr

£ =88 200484 AR St AAHTA T4
Iy tedFuAde s FYHUE

-338-~

Eojzjof ahw Kk F7HE
uEhA BE B BYXYE
BAIRL & o] d# el AAGAAA Haghe] FHA
2 A Bt EshAle] S HUEGoR A
& Aol FARUE Fa3th

o] AHE Fo| M= BEAE](conservation)= TF
oAt @RS A E'ake A vRHEY ol BE
ezl A7t steA] AHE o] AEEEE F
e =571 A% #Ahel] giolrh f2 FolAE

53] HERF e dee 2 AEAZ 24 200

Stefokstr] wolh.
ste] e A 3

2~
T
5

pr S



153

Aol A4 - Faf 7
Aol 2 (HABd, 1991) o9 BEAT
g F dlo Qe AAh 53] $Evete] &R
2 REe] ZEREE HFAYS S A3}
= A e A MR 3 =&1Hl
wpe} o9 wWE £2 Fspyt FsH 7] foke]v)4,
1998). WekA oleid EEAES A H3H 2
Aol ZAB £4S AN F e HET B
Ex2]7} % Fasi)

o} whe} e AE2A B L3 A
%l 51w} (Timar-Balazsy & Eastop, 1998) 53] 9%
oo AFH oz Halo] Yot} B )
ot Astoll A Al g7 s R AT 2 ER

€t 3

B e Qo] e fE9
7H&EA

T dernz giie HENE
7ot 2t BHAgde]
AR FEUE FE8
2 Alggth
2} < AR FA Aol
A &TER 198, 1567~1596)
9] BA YR (Gf)e] o= AEUHN BAE
HEEIFA) 98 ¢doZ 19803 49 FovExs
11252 AFHAh o] oEELS 19859 AT
4 BERGAFHA oln REAZE 3I3W Ao
2 OE ZERFEC v 923 AR Helon
Z7le AAEA e 5 FHE 43 W9
dojgtor, ZEH o|F XEHo g dojd HEEZ
o] =812 st FHEA o] dojt Adeit. £
2 3 ZAUAE A AR FEO=E 1% HA
Azt
wEbA] B ol

o
0

L O 2 oo 1

re B1ofdm wlt o

Z
~

=

7F

X

1
Al AN A He)Hel
AePPEg AN S,

o

-339-

& Waoh} HAR oY g vehis,
A0 ALHRE AYL 2 o o= = £
2 & glE Aol)e BT iR e 2golt 4
& e AuAel o fel A AANIE Aol v
A3t

Wolu} pish e MER2 HABL wsHPN
AAHE FPA WAL egE RedM YT
9l o] ojut}, S5 Ages Bae) Btz

o] slo|=EA aEo] FlHd EH 7H

bo
b
1.9

=2

18
Ny
=

% = _1%
(chromophoric group)2.2 W3alo] ZE 9| Hajsgt
ohdet =t FH= Al 22 g4 549 A
32 frasiA Hes dgss e U de
g Az ZAtte] ohigt A 2 A= Axs T
vk ol 2L onjditt. asus WAH ds
BEAAEL JHEA OF0E A TIEA A9 5
ol=84d 1FoE A AL T IS
FE2- A ch(nonchromophoric group). 2 HISHA|A HA

£ Sloll= A o] WA I @ 5lth(Ringgaard, 2002).
Zeiv 2 d7E B 23HYE FERES ©
A st Jel 2 89E 517] w9 ofe]er
Z7|E 0¥ )
FES B
o] 71 ZFagh
Aeot T

FHAZ Yxsk Fold) &
ol7] A1 AHg sl nas
F ek o] TR e )5 L3k &
AFAE ok Fuglol 2
deE FANINE 2
oz FeA Yok o3 AR 2§ <N 19 2
o] gl Yojuit,

4R,CO + BHy + 2H,0 — 4R,CHOH + BO,” <2 1>

L
.

£ WEslojmgelEs 3 vhgdte Favks

o} solEZALOIE o] 2.2 HYAA AEE A &
AZTHA 2).
BH4s + H,O — BH;+ OH + H» <’5—] 2>

NaBH,E °]&-38l Fo|, A& Tl #4431 38

A Qe 2 Y1 93 e B2 A



154 S=0IFsSIK Vol. 30 No. 2, 2006
AlA B o)Zo] w3} I AlEEE 2FT WS e —ErL A B3 ARgoz A3 §E
g dHA dtk(Bugess, 1988). 58] F0]9) o FRZ FMHIYE T 5= Q1Y) W oA
WS QkYBIAA o]F e B A Fole Wt U4 7|17+ #3A 7] A E dual bleaching A2 & &
Z fAGE Aors 4EA glon eEXMHE T 3 Agste AMEYATE S AT F g B
A NFE7NE FTh(Wade, 1967). T3 Burr(1963y= A9 437 B D A7 5 Loprr|2 sidch
EA1E Al NaBH$} NaOHE A71s1d HAE9] 7

Trb st dolgol HAS wolgriy KIS} 111, Ofjd| e Al Sl

At Ringgaard(2002)= 0.03M2] KBH, &0l 24]

7¢ Bob g BABo] 2R X AR E ¥ 1.AE o Zuixo] MH

aix Tl gstel H syt Holun Ed =8 o

e Alo] Wigl 2 e, FHEe wsks 7+ 1) IXFOilH A3

AFATT AT 28 0.03ME 2417 A3 A FuA 9 FFo] BE HAEY &=} B
o] 0.0SMZ 30% &3t Mg At was # <t THE Golr7] 9 12 AP S 22 W He
Aol woutrhal 3t%ith. Tang(1986) AlEA] ¢t Az FEUEE ol &3t} YA oA 7
AP ZEA S 0.1%9 1% NaBH; AZE% Alo]d E 9 AF FE 2EA 2 AMEHL e
zaEae] & o)yt gtk Baksdt). Burgess HzOz(JJr"\}?—H:ﬁ ZrstEe), NaBHy(AF E=23}0)
(1990)= 0.1%e14 1%2] ¥lazd W F9] NaBH, =gtol=, S )} FU oA AlitE T Qe Atst

© =3t AAE] g} Qg skrE doju
a2 o)de] B wEoAE whE X3 QHY st
Aottty &gl

HEdlo|luglo| 28 AAZ BAR FE AL
d2E 1992d HolxZEsta sl tubAl9 9] Local
History Museume~} 7+jeh 219} o7} AR8-8k
A WAE §F 642 ‘dual bleaching’ 8§ 4 &
E 4* 9 tHPontz, 1992). Dual bleaching 4+&ho} &
us] Fo o9&l EuisleE Ao T HHH S

[o) L=

T T o —-
BE AMESE & 7k 2eRe Ad9Egs iEc
o B2 TR ALE XA F 9leBR T F
& FUEHE AL 5 A "ok 2rig 9] ol
7b A E §Eo EaAEde AsaEuAs
A Fa(H0:)7), FERUARE BESo| =g
©]=(NaBHs)7} A H U

B oAz A E A5 G50 AL 19719 &

£8 F2 A4H02 dojut 44e] =5 ds) 4
AM oz e Fulo] dolstom, 19850 A
g 17 nEAY Aol AAHA gL 0F $AS
Aoz 4% wao] oy Aejgrh,
3 Qg0 Bed BAH0 o8 AAY 5
YEAS Fohn) 93 Folee] AN YAE &
2ol 7 WAEHo| Ho} YL EAS HAE & 2
3 obpd whgo] glae ¢ & AT W v
o 2AHO] ol ghE TR Aeliel Basht
3 Bekslo] EWA ) T e HAr)

=5

ol

AN
Q el
< ° =
==
S T

sk

~340 -

E‘—’l,uﬂ?l 2Na2CO3 JHzoz(-PI‘ }“-']'};:—.E '9‘/‘];"1%)

T NaClO(HAlAPolE 2 EF, 3t ol &
st

2) 2x} ofjd| Al B

13 ul A B¢ B8 71 £4o) HowAE )
A7t L BUAE AFS 3 FEF HS 24
9] §3HES o] &3le] 12} AP FUsHA A=}
ZAAAE A AA, AR &2 52 AAE 2
2} oujdge dsﬂoq?(c’lﬂl@‘ 9], 2001)0l 4 AHE
Bt Yo WART WA 2057 B3z RS
ol g-33ich.

7

2. FHHEH gl A7)

1) 1X} ol A&

12} Qujd o= 4
)|

[e)
wol

74 B AL E AT o]
ol 243 BUAZEE o
2o d2AAE 9T if A 25 (Pontz, 1992)3}
ZA3A Alston Wi e ogst 2ok 30em’
9] kA (H0y), 12.4 g/H BAHH;BO3), 10 g/l
o FAn U HMgS0n)F 15cm’/1e] FAEF
(N2;Si0s, 40° Baume)Z A 87 4 Aef ol
F(1 Dl gol AolA] 3087 Helstsith BAA}
o} G AANIEF(NaClo) HEAHPEF(2Na,CO;s -
3H,00)2 EAA A BEAE-ZFHEAZY ARGE



W o=(EIsXiE 1128)0 HEM- 155

A 2Rl 0.5% Sl 2087 A st &
AFWAQ] NaBHa= -5 H&8 A 2ol
1% ¢80 A 2087+ %23}tk Dual breaching
ogE 7WHEd e W FAdEA At
22 28] T NaBH,2 A3kt

2) 23} O8I M

§23 2o 279 BaoA HabE HAEd &
wo) A 49l me] EFERE Tolrs] 93 23
AEAR e 12 A3 Aol o8 TAsiFas) 2F
B2slo]=go| =g 7 ©]§-3h= dual bleaching®
= st

1, 27 oM EA A Qo AR EHAY R 5

1,23} MY mE B Hu A - 59 B
27 wsh AES BAsh] AolM FUE 249 B
we) HEgdolde rasa FAE Heke 7

A% 24 71(LLOYD 500, LLOYD instrument Co.y&
o] &3l BAjaly, MEH )9 Mshs FAMAA
Hu) 7 (JSM-5200, Joel) E3L E3lod vttt
S+ chroma meter(CR-200, Minolta)E ©]&-3}]
A & MIHAE)E TSI

c

]\

IV. Ofjt| EuAIS A}

1. 1% oflBi A 8 A3

TulEkA] ore FFEHFE(control)?] At Y 7}
7 BWAS AMEste)l EYAI] BEUTY =
= 2 xolg B 4 gigit)h 23] Y A oA
= B o8] FAEo] g Frrt g AXe
Aol AAHYTH <Y 1>& BEHRe ¥ A
3 AT g veRd Zojth

AB ol ¥aE R 3aFAIME
F A - T2 Z Aol e ole AHRE AR
F AR EFEFER7) wEel 13]2] T <] siA
= 7dsy ®5He] Wyt #aE vhE e &dol Ao

<¥ 1> BYH2| =d

N & A v = R
H:0 3% 305
NaClO 0.5% 205
1= Zuas ] . .
E‘éﬁ}r_ _éle;%ﬂ 2Na2C03 3H202 0.5% 208
NaBH4 1% 208
H;O,+NaBH, 3%+1% 3054208
23 oAy . +NaBH 3%+1% RTINS
ool 2057 HetNZ BAE H0y+NaBH, wr1% 3084202

Control
2Na,CO; - 3H20: b
Naclo i

H,0, + NaBH,

NaBH, |

H.02

0 5

10
<1 1> EEME| BEY M- F L=

15 20 - 25 30

341 -



156

Vol. 30 No. 2, 2006

Control

o®4 20F i 2%
mDual Bleaching & 2%

5

7] o 7] W22 Belr)

© A W2 Bl gvbe
3le] dual bleachinge] ¥53] H
Artt. o
So] gAY v o
bleachinge HTHE &4 glole & B

Wi Aol HHAT,

P

32 ol

1
.

1o )y dfe
ne

2

bleaching®] E#7} Fth=
2. 2% ofH| A E Hut

12t @) 2735 JthE frEdl A& A8

o] 20| m¢ 2B E fE3 BF 219 AR
2 FWAES sk APAFeH4 9, 2001)

AA Al R BEA 2057 HIAZ HAE
< dual bleaching A 2] 8t & 7} WHalE A nokr)
=% 2).

I A3 89| 274 #AGe] BE B3l HAE
oM B F PF=rt IS S B & Ut ole
EHZALE 5% o8 23 (Burgess, 1990; Ringgaard,
2002; Tang, 1986)S = YA|&t= ALE T 9

3 AFEo] ARSNAHA st Y EE<] AAH
2 Pgsrt o] R A Q3|7 HEe] FIHE B

o Ao 489 &4 glo] B¥e] HE Qo=
Crerstth, o] 80 A7 RYA A4gL Yo
A Beg uelFE FAe ¥ 4 Urh

wa =

10
<33 2> HEHEE

—342-

20

T

Igo 2 fEo 23 FHY

Hgs7)2 st

1 2215 549 ol

1)y M72td
frEol ArgE
skop 2plus, ZEISS) ]
SELEIES S Nl E P E SR

& r A (KL1500LCD, ZEISS)o & #g 2

B

)Lz
A& AEE 1em3 74 - fAE] &5F 53] 54
F Bt

1:5—1.

3) Las
AH 3 2@7A =T AFHoE Fohns) 9
ol A A - Fo] BAS S ste] <A 350 o8 7
FE-S Tt
S (%)= ———2x100 <2 3>
] ( ) W]

W, AR d A g 7A
W2 AlE 2 AlRe] FA
4) Mz
FHEAE dolry] 3l FE YEE chroma
meter(CR-200, Minolta)E ©]-&-3tq A& A -F=2 =
Fatack A A - 5ol Ae) S viwats] 93 Azt



EEXIZO0| Fuint( pist OI9-»E YEol)| ASSLUAKR 1125)0 HEXDI- 157

ML 7 FEY 2%‘—‘?‘—4% MEG A5 463 3. EMH

Ul Ax At A2 A - Fol U3 Bl &

dated o189 Hage= *szs}‘iiﬁ} fE dE olx HxE WA} AAH Foll= Yol T
Mo Ao FEHOR FAHHE ¥ HA| g A 71t 84 299 AAE A8 A S 39
woe AR T Asz Sso AR Age 47 o 2A R 2HA A S20 PO L5 B e B
(AE)E Hunter®] Mx}2)<a] 4> 98] AH&3lg o FEL 2087 AAANA HoloE £9ES §9
Mz 9% 72HR Wk <® 259 A4S NBS. o= gelshn APtk A A 2 P&
unitel] WA B ST A3l on {9l oge] Eo g3 F=9dA
_ 2 2 2-112 B 7MF e} 72o] 73 B-2AEUY L LEE0] Hoj
~ (b ey + (40)] S ) He R 898 @ 8215 AAE F Bud

AL = Lsample - Lstandard
Aa = asample - astandard
Ab = bsample - bstandard

<E 2> MXto| 22N =H

N.B.S.*unit | The sensible expressions of color differance
0~0.5 Trace
0.5~L.5 Slight
1.5~3.0 Noticeable
3.0~6.0 Appreciable
6.0~12.0 Much
over~12.0 Very much

*National Bureau of Standard Unit

% z}zhe] Aok o9
FHe 2H(Coolpix 5700,
SR BAEY AR

2 Azkelu bzl glolA £ol 2y
Aol AF 2 Ao ol 44 9
&1 dolsls 3ol YUE 2 oo

3) 1822 M

Fa A2 oA E‘ﬂiiﬁr =ol]7] $I31A
ol By ogy WA &, §J7H 5 &
< AAB7) s HA okek AF HFH AT
Bl =53 Bojdle 298 AARATH2

AR
A
ol%

4).

=
=
18 4
=4

—343 -

o od.o
R =

+ &3 AL o] g3l Aol 1*]743}"511
A8.0] 24 Qo] AA7} 7MES LUEL BE A|A
g Fof) B2 o) VS wj7RA] "ol PR 423

21

o} F4lch.

<32 4> MA M HENE 2y

4. EYME

Fae N ENAY Aol ofs) Astgwat
X2 FAo AASH= dual bleaching 2 3}
AT



158 3t=01F55[KI Vol. 30 No. 2, 2006
1) Aty T2 AFse A 3 Y gEde st
ArE e Al E o8-8ty SN A E A Fe uo X ¢ Bekgsithy RSty 9o,

o} BYsA Melstdth BHAY = U FES B e BEHRIAS) AgR2AE BAASH e

oo ks Ar|=s Eeleston] Wil ¥ olf = gol2FE AlAshe Ag 78 ltk(Season,

e Hg gog Yo FEiad 5). o] AL T 2000)= A& Foll 2)3 ‘Blocking Effect’”} E2)3

Ho 2 2% 299 xulde] FEEEA dojd & te RS guishe Ao Bl B8 B2

e AR FH3E =) YA ot L, 1991). ek A= w9 o o]9 AMEOZ Q1% {FE ]
Tl U FEL AHQY A Hog B0 Zgolut nladig oje) 4o MERAE B

Y NG o= AH& XMSF He FREY A3 sthe A8 He FAE g 2y 2ol

3 P2 <9 6> 23 FLENS AAFGY & Fto g A ARG g9 AANY F

Wo] LAl A st EAA dole g & fom olgst Fr|HEe] Atate] o] iiste] os)
ol & tial Rrldel FFE FREES AHEGe HIEM AAE EolIL HES S 717 eHFEA]T

g ol EYA ] F Zgolut niadls o]&o] 7t © A%e R 4 gl AME Holn melA 2

HEE dg2s AR ZFolu HE 5 Y7 zﬁﬂoﬂﬂ—t— opA| ek 3G olAa] golef tial £EE

o|ZAEo] FHAA A AAE acidic groupd BE& & o] 239t}

FgsimA AER2 U] proton B7d2 A8t

gl 2t ) F-9) 4Fslel o] & Q1 BoMH A& dhot 2) el muy

%7] wjFo]chBurgess & Hanlan, 1979). ©|2 ‘Blocking FAENAZE BEHJSAE) AEFES AU

Effect}t2 3=t o] ZAlol) #a)A= ol o] Ho] gxo] Wiz At QHgstE s AMEEtE Ao R

B23}A]1 Burgess(1986)E 8004 ¥ W2 B2 go YA om, dulddols Hes B8 Ae7A] &

A 7e Aog Uehd NaBH,Z ARS8t NaBH;
X F Aot FEEE AL £48 ERAR B
AR Aoz wrlE o en AER2 AHRE s
Aoz EHQd AE7R kel WS Role
RoZ M UL Feltt. Aels=st AT £
AL} w28 S ECE 02%(SF 0.05M)ellA 14]
7o 2 A3t

A2 WL 0.2%2 NaBH, 8o F8& A
A7 & ctslEe A9 FAEA By ez /&
o] oA R3l=F gk & ujd o BHS QY
oA 6087 M starch.

<% 6> EMAH =25

—344 -




SEXZO| Fun() @s -2F ASeU A=BERUAKIE 1129)0 BEXI- 159
<k 3> ES5Y RE9 2EXE du
&9 A 5] FA3Y +3¢ &4 FkA] Fap|
(No.) (112-1) (112-2) (112-3) (112-4) (112-5) (112-6)
A 2y
4 g CERE 7450 3429 (?_3_; ) 35571 SRR
14x14(53-9%)
]
Hx(/cm) 15x15 12x15 16x20 20x15(2A]) 14x18 15x13
HEFE (%) 3.01 1.68 0.92 1.47 3.44 5.76
AIHAE 6.0 5.43 7.0 9.45 7.96 6.18
HAHAE) (Appreciable) (Appreciable) (Much) (Much) (Much) (Much)
L 88.58 L 88.07 L 89.24 L 73.98 L 88.99 L 83.03
A E a—6.44 a—6.21 a —6.36 a—0.93 a —5.67 a—3.98
b +14.13 b +14.42 b +15.52 b +24.16 b +17.34 b +18.78
A Folle o= A= FYAE AASS B2 T A A= <iF 3>7 2t
S0l o M. AT G F AP WM A FHo) A FEAN FE AL Mol B
d Azt NaBH, A 2|2 Q3] 7 54a7t & Fe A vk F 7ERolH RE HFo] HAoRUT
AsiA AH Hfrel EFE T glens Hx AFLE 8o HulA AT 2RSS eI 7

A Al AFAOT FXEL AT
NS A% B R Bl nhy

Ae
ol

kst

x
i)
N
>
i
A

ErpEol
A A EZE 7).

VL. 22| EEX{2| Az}
e fBo] BAE T o] WA 4]
o] Holx| 1 ¥ on, BAlHoz st

027} e
o) 5%k FYoIN 47 38

TR A 5 A7

o] gs}rlo 2 o] uf--

[

—345-

2 ¥ 8~10).

<7 10>

2Ho| WxY 25



160

Vol. 30 No. 2, 2006

<33 11> 2MFEEuX|o] MY (&,

<37 13> AMBYEuIX| IEMH H)

BE A A - T HRFEES W AR
s4 els Az M) Al wold 1Y
Brom ARsde BEEA W
A - Fo) AR SERREE

A=
IR &S Hal T 11-~14).

T=

[=3
AR

& wo p

5
2
T

VIIL. 28 % Mol
L 2o 1971 ZEH ] 19854 o]v]

o 27]0] AAHA e
o] dojykor], FEH o|
gz el sz st
Atk EH £ P vEgdoR
A7} Azl A3 W] 4@
olelg BASE Aske] WA
2d 54 A5E e Qo] e

it

x200)

- 346 -

< 12> AMPYEHIXQ] ME £(x200)

2 Yehyt}
BEAY A3 F gFo

dE AAH
[e]

Al @ el so] dolyon] WEs} Fkale]
szl v AR Vo] NREE R A
ARQen A A -9 HFESS Wr)HoR §
Qg A3 ke AAEAE WS RS Aow



161

L

Uebs
£ ate

TSR TED

L6

/)

ZRTF. (1991). A/ HF . AL
2A
.
Al 167-206.

olv|4, Fw7, A, et (2001). AAEH 2 E <]

Bz WE -84 2 BAUse] B AT §F
o/ 7 818]=] 25(3) 617-628.
A, (1991). 249 Ho45 122 A% AL
Burgess. H. D. (1986). Gel permeation chromatography: Use

in estimating the effect of water washing on the long
term stability of cellulosic fiber. In. H. L. Needles, & S.
H. Zeronian (Eds.), Historic Textile and Paper Materials:
conservation and characterization Advances in Chemistry
Series, No. 212 (pp. 363-376). Washington, DC: American
Chemical Society.

~347-

Burgess, H. D. (1988). Practical considerations for conserva-
tion bleaching. J. //C Can. Group, {3, 11-26.

Burgess, H. D. (1990). The stabilization of cellulosic fibers
by borohydride derivatives. ICOM Committee for Con-
servation Preprints, 9th Triennial Meeting, Dresden. n.p.:
ICOM, 447-452.

Burgess, H. D., & Hanlan, J. F. (1979). Degradation of cellu-
lose in conservation bleaching treatments. J. Z/C Can. Group,
4(2), 15-22.

Burr, F. K. (1963). U.S Patent 3,081,265, March 12.

Pontz, K. (1992). Report on the cleaning treatment of six
gandhi textile, TCC reference Nos. 1653(i)—(Vi). Unpub-
lished report, The Textile Conservation centre.

Ringgaard, M. G. (2002). An investigation of the effects of
borohydride treatments of oxidized cellulose textiles.
North American Textile Conservation Conference 2002
preprints, 91-100.

Season, T. (2002). Wash water quality requirements for tex-
tile conservation: An overview of canadian conservation
institute research. North American Textile Conservation
Conference 2002 preprints, 143—-152.

Tang, L. (1986), Stabilization of paper through borohydride
treatment. In. H. L. Needles, & S. H. Zeronian (Eds.),
Historic Textile and Paper Materials: conservation and
characterization Advances in Chemistry Series, No. 212
(pp. 427-442). Washington, DC: American Chemical Society.

Wade, R. C. (1967). U.S Patent 3,318,657, May 9.

Timar-Balazsy, A., & Eastop, D. (1998). Chemical principles
of textile conservation. Oxford: Butterworth-Heinemann.



