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HHITTN S RENR I
- Bt FolAEY RMRH -

q 4 g
, s %
| 1edw 4 BANARe AL E
2 REEES LEG A2 maise ik
3 RESES Wy 5. shag
I,

L2599 ZM#oY AEAL ddH g 92 BFY HHRE KEZ de
xo} ol B Aol A mEEY A8 E REsA AlFshe Rol 2 A Mgk
oltt. WM FHE A8 g duid %) Jen LAFL At oA HE £
Ae7b7t 2o btk 22y o8 @ e I AL Fe AR Bt ¢
AetA] gfod A 715E o ¥ & ok weEtM 5o BEC B AFE Fu
A8 £33 FYdAY 2318 o FasA HIFHA god QAT HEEO
E7Hs# 99 AF FAQ) HEE FXFEE FEEFY A= dS ¢ 2
g

2y $ee 2F¢ A8 £IAL YL V1AL ¥ 2 BE AREAY
Aol £ M e A7 ol FoAAA 2 Ut B =8 4 JuE o
L Sle AR sheuldN B AoM e A - FRERHAHALY, A7
= 7P #E90lE 7Y B MEQ FolARe] REEEESE shil Rk
Ho 3% dtolth

Folel HILREL A7txol AT A =AHe] 71 FHE 23 Ae &

*o) BB BEY VINEVFAV 10IYE A% T AA e A7 24vI6) okl AFHAS
e BFUGAT SHBAY 22S
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A 7hed shte AEe] Wi by RERE 23 Foith. FolAAt FF
2 AE H(acid)o] ARE FEEEZ ZiLATE A=} 2318 SHBRBERFE
9% d3tug 4237 el

2 =R E FolAse] REEEY 3¢ A3 Kk AR, edAAF
o REE AW ez, o2 Aao] HiRA AHEstedof & o3& Fole
4l dated 71estnzt @ ol @A Fv 2 EMFoY AE ) FHE
Bol 235 e FoAEY I EEANA JRATY AP E déted =
& € F AS A0H, 2HBY AEH T2 TME F FoIAEY &FA ¥
ot AR E SWstE 8ANE A7 dd A4

2. REEAE} LR A8

Fole A F/HAE UE 5 Utk 4 27t £3] @ dde &o8
Tt Fp#eh L St BT 2 el F Fold st E S Zou
Fol7} 8 o]F 9 A=Y £H L Toldtoth. M FHR A NAZ HEEMH
9 71 4RE BA 2R g FEAA NEs, Folg Ueed EIad e
I (lignin), AW 9 #o) 4 22 Z(hemicellulose) & REF S ¢lel2 aol B
#38}7] d&o, Fole] Wit FA I H—stAe ¥ou A7y pH7L Aol ALt o
g7te) gl o] £2A 9 Fard RE Hikol met 1000F01d &Y & Aok
FA e uhet o] IYuERY AFHY e (EEFLARERE)L 50
3 2FEAXRTRBERKL)SS 7417] 399 Fol7t obF7tA] BEHI Ut

Rl A SHHtE A% F5 2 AA 322 Fol9 A 7i&e]l A o T 194
7] Fytel] o2 M e K BEE o] 43l 7|AZE FolE BEA HAUTL olFEA
FE Fole @E A9, RKEEE O 7Hedlith by Fole mEER WIAHAY
.20 dHdd =& /M Sk 28 AMEHE e Fole ERme R
7ro] b L= o) G A Y, EARY FEH 73 g3lve AL A E A

rg

rO

Al

1) ERqEELoe AQudfRg 2lade 3o B2 sjvjd R 22 (hemicelluiose) o} MAZHRA F7)4+%
ARSFE Fo] @ol ¥1ich
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& 9| Yotk AT 1947101 AR RN HAE-U AR Alum) &
2 APl Y E FolE Fo|E FTLER e T WHe §A Loyt FABF
o] ustBo|th. o]Fio] Bol $H W 2@ A4o] Hof Fo]7} wj$ HekatA
. 22y do] Fole] Barg A8 M AT R, 22T Zole) EWo] ALE
F Y2E Folo) ABtE FFTE ML ARA B AL 20417 ol%e o]
.

ol F ZZAME BRSO BAKLES A 271X YL $28 IAed, 2
F7hAE e Aol e Wohol dtrolnt ok & AlalF ol 7t HAl e Aol
o, E @7hAE ulg FHEks 2ol F4U MMEE DS} AgskE RolT

o] WEE BEAM, T AF22e ®ab (CGHO) A AlZko] 7ha
Ze)7t BN WA 4 HE 742 47)(Carboxyle) 8 4447] (Hydroxyle) 280] 2
ER HFS HANS WHSD ARZ2 BEE TEEN =N A8
ole] 5387} o) 2ol ATk whEkA =3 AL Ae o2 1 H7o] Wats WA M
BHaAM A=l S XA st} 9ok BB E 24 T At
q Folurt WA @S] 2 %1k EES} A Mo

1947) o] 74AlE Setetet 23, YRFAME g W4 agE &0z 9
SE Zolg AMSsgonE (L AEE WS vk 2l /A Sole
20417 o] F2) ML &abo] th-e ATk 19109} ojMe} L2uke He Aol o)
By o pH 7 oj4e] F4UA o Bte) Zolo|A w9 E AR ot YRHE
Fuk(BEg) A Wak( alum-FALUF) S AIZAZ A S ol Ak

w woluel B W EAN o) AL BoE WU Qe ALE Yo, o
Ney BIEHE AEE o5 ol YUY, TEE S pH BE7 B
. U 97) FHRE BIEKS 94 FAL A £ 2SN E M) S o
Ag &717 Bol AAAL, DR} cAGAAL, B kAL W= i
Wx) rheld Folw MELE 7bEdol g Aok

seluet 7AR FAME S8 FAlef ol APoE FES @R Bl

!

[N
Bi

2) John Slavin, Jim Hanlan, An investigation of some environmental factors affecting migration-induced
degradation in paper. Kestaurator 13. 2, 1992, p, 81.0) o] 8}® A7} B& A9 472 Fo|g 7ho)
AL o At WolHohw gl
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EJYE 19409 e 60d) Alojo] =X EL @A HZo] Ao WG ANz ¥
AL 2 AA S AY FErie o2 Fx Al ot o] Folo ¥
EX YT AZE AMEHY) W&o S E P3tA] Bod 2 A5 AW E
0@ Rolth oA E a2 WET A% oy £90] 2R d&8 + gle
ojt}, Barrowe] ZAlel] o|3tH A g9 7-olx 1900 oA 1939 dAtolo) &1
g H &d7F9 97%71 20M7] LAl A3 &RQlo] o vAGE o
1800 8] 19453 Alolo] 29E H 9] 50%014-L 20003015712 REH 4 ¢
ohal v} o Z(British Library) 3 &2 9] 2 A 2 (Biblioth que Nationale)
ofa] ZAMGE ulef] o]3tE ol & A7 G A2A B 1850 o] F ¥ A
2] 97% 7} BefE#koln, 50%« &l1d(lignin) & £F3E Uk o} o]52 21
gt 82% & WA Aolzta 3te ol A F A H 466%°lct”

EE 2% 29I e oy AEE I3 dFEE AYst & wA7HA
ojth, 1940-50d e} Azte vl E F YA ATo] & 5 dstEo & A=
o] Fe & v AY T2 A Edte il gloh AESAY Aol &
3] A3iA pH7} 393 =2 JF dAolth wehA #BMe o125 PHKE A8
—8 BEE Astie FAY 2L ARE FE32 B5F s, FHEe
ZArete] pH 6.50]°42 B4A & 3ok ot

oje} 7ol Aol ¥ & HAA9 AR hd 2ot do2 ZHHAY F
A 29dE Ao U AF BEEREE U 24 8780 UM E A9 of
e 71Eo 2 AAsteof sterte) disiM A b 2ol FrHA H7 Wi
g F U?

$A BEC, HEIRE 50%(RH) 2 #ft(aging) & 38 & oS A
B2 Folg viws) Bg Aol

3) Study on mass conservation techniques for treatment of library and archives matenal Paris.Unesco. 1989.
p. 14.

4) Ibid.

5) Ann E.McGee, Evaluating and comparing mass deacidification benifits: enhanced and extended useful
life. Restaurator. 12, 2, 1991. p. 104. FMC Co.olX #HAIE 71Z22 24 40T, 50% RHE H2|§ Fo 2
512 e A7 vlste Wgelth
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© 3ty Hrt

pH : 4 o2 FEAF

e

¥}7] (brightness)

WA & (yellowness)

$A{R (Copper number) : Z°]7} 433t 7tR4A g0l #UHAA Fo| A
7=t ol& RAMSE WHoRA & Foluld A3}
g F e 320 drty AertE Aitste By

@ €23 A7t
Z=( 3%, TEA(tensile energy absorption)) : UBANIA F5%
post-fold : xatqelF e Jx &3
Zero-span @ 4fAA Y e 2R
MIT folds : MITZtjollA A W ogx, Folg A ALY 8ld 1
Z2EE Ae Uy

Add7}T, A d7}r S (tear resistance)

olgtel HRKEA, Aol A e §¥, 21X Had FFE FAEE Fo.

A% A HAEHE 7 QA dUARIAN AHEE F e B2 (LAY
ZAZA 9, AR 58 BENY S-S ke Ao) HAG £ 293
= 4A gk 280 A4 Folot FUTF MES Ee 7 AT sHEEAT 2
F2 4& A4¢ A8V AEEH] R0 LA FAE A ¥ A B 5
5%, 5IH2Y T BEBEE A7) A8 HE FE U] dEold w2 dFHY
ZAbgo 2 Ml aFHE AR FAAE A AN A9 AR,
232 F2A 7hedA @ 7 A7 g%eA, @ ANAES A © B4A
A7t @ RARESAE AUk o] PFd =& AR E 12 EE 3ol HY o]
¥ pHE& 7l pH 65013t 18 & o2 Biistd @ E 7Hs5std A}

6) J. Palm, P. Culhed, Deteriorating paper in Sweden. Stockholm, 1988.
Ibid p. 106 &=,
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S o] oS Tt Yoz AP E FFHEE o] Foh Fold AL
£8 REe FHY F3o] FAglel A7 £ 2L ZFE Ae A= U
A B3 §ARA & 24 Folof €488 2BolEgE &€ 4 W] WEelv ¢
ol SadEF Alo]Y ARE HAALEY o]lF HEYE AAdled =80 €
o} 7lebe] ¥ AA FASHA Yot 3183 whgF o] Hste o= = Y Fo
7Fs3tt
pHE ZAlste W2 @ RBE B9 YolA FAAVIE 548712 3. @ &
F& "o =X o] HAPIZ ZAAE & = AL © PHHE Wyez I
HH Z2 23 =4 =(Chlorophenol red) RS Fo] ¢ He] =] sl N2
& Ho} Bdsteix gk A WS B (pH 6°13h) oW, E Ao} 54, &
& AFNY 7= HEE(pH 6-6.7) 010, MY A $E difoly &7t &
71371 Ro2A pH 6.7 ol4e] ZFol& vepdth

3 24X By

i A 2l A 2 Folde Ae Eg FHiXeld Hox 1%9 &
7te] gel g Fold gdrle A& 2etk” o dale v 2ok

AH(Acid) gt AL 3etd o8 $£4 o] &(Hydrogen ion -H:O") 22 ®¥3}7] 4
& BRI A 5 ) o]F o] #4+7] (Hydroxyl ion - OH) & vhi®d
3t A4 EAS B, 52 7IeEF o] AitEe Aok of W& ffngtL &
=u| B (electrolytic dissociation) o] ¢j&) MA@ ste F49 F479 57t 5%
sloF o}, 2y dFH o2 o] $H3) oo B WA Yo UvtEE EA
of 317] 2o AAse s ARt g AoE F3E stoo} ot F EiHHe
o] AHEE & oAl pH7E 70]/dolofof gt

g Sof YAHC) 3 7MY AcHNaOH) o) 33343 & 5o 23 thedt 2ok

7) Frank B. Evans, Development and Preservation of the manuscript collections of the National Diet Library.
Paris, Unesco, 1984. p. 27,
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HCl + HO — HO* + CI'
NaOH — Na" + OH"
= HCl + NaCl + H:0

iR#&giE-& 1936'd9] O. J. Schierholtz7} vH-§(Barium), Z4(Calcium) 2123 &
@4t 2E & F(Strontiumn Bicarbonate) & F84 4 & AR 8l 222 PN =,
olA & Virginia +Y A1 #2] William J. Barrow 7} 19401d o)) $2+8} 24 (calcium
hydroxide) & o] &ztt}7} Fe 424 %(Calcium Bicarbonate) o] ThA] B2 Wy
o2 HAANALG” 2 kAW FolE TEV AT AF2A ool
(Laminetion) & 3t #A3-& ¢ Alged g2 Folo AL goled 473}
dr}.

olgAl Halg Fol= 20089 FH g 7T ByElT At olF o2 7hA) 9
g go) M Aded A NEF FES 4ty Sy & AR s Qi

g2l o] B2 ol AFHRCl @ Fol4 MR (free acid) € FolAY
FHA7IE Rold, ® 4o & F3L, © RE FHEHS AAS Y, @ &£
BE g7t § E71e ol metA 3o A H s e 9 e B3
o fF&=ojol 3tn] Fol& A G Aolgol ot A He o Agdte W
Bl #&ge HE w2 23 g2 2ol Ui Aok

3.1 XBtE(Aqueous) BUH

of e Eol ARSHHE ol &3t AOBA Folu £4de] Folg Aol B
#£82 gohs Waelnh of #PL FlEEo olfo)An Beby 2¥do) o]
HE 4P B8 PEFY st

®E

2% 4¢ 9

gl 328 WA Ao 53 FuQ 2L Moz WS e
oluy dez =7t kil ool s 47 F3227298

8) Astrid-Chritiane Brandt, Mass deacidification of paper. Paris. Bibliothtque Nationale. 1992,
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(polyglucuronic acid) & Folede ofF Foh ey Fol&d) ¢ote] ol
H 28 $E g} o] WHe 7128 WAk glo] AYFolE B ¥z AW
A 7ol Ud "o}

®@ &4kl 4 (Magnesium carbonate -Mg(HCOs)2)

ZAZAN B4 carbonate§ -2 B oA AE FANAM FTENYE L W
EY Fol&d ARE & WA Hed, AF ojFde A 1A gL Sof
7} Fol&d ¢7tElZ de Aolth g@idzZEs EFHA ST 3y ARe
Foh npavlgS B FET Aol B0l Hoj Fojvt 2R EHOR
25 YeE A¥e] AA ol Folg AYo g WA e A& Yevdr
1=

HHe @ 19 B 1 - 3go) Y S Ko eabrtast ggec)
® 2 ¢ FRY S0 ML Pojgo] 1 - 24 £}
© 3719 AT

olgf 7+ pHE ZAIsIAM 48 vl AY UE AUAA &otelft 382 =S
Fazsle] HF pH 8 - 98 FAEE o). v} Bo] A Ho] ¥R Rdhe 7
ol ¢Fo Yol 2oz nfEaAY Axgoldx Fr} T P& Fet2EHe
2 98 Y E 3o eVt EAA] B2 RS 2EE #FFEH gt Aol
o &, sl FE Foldo) kA3 GAFLDZ 2RFL BESS T tHA] He
& 8o gt

@ g2 (Calcium Carbonate - CaCO»)
gro] ghiteiavigd $U% A Y 48L o) gt rfaygEYg @&
A ol o Bol AHSErt

@ @2} EF(Sedium carbonates - Na:COx)
FEAgoloA Halslrle folsht LoteiAel Ay s e3lel dRexg 4
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3A 22 gol 2olA e gett

® B2+Z+§(Polassium Carbonate - K:COs)
4713 A EFF 7o)

®% 43} L4 (Calcuium hydroxides - Ca(OH))

o] KEtHE A& @23 UM 3715 x2HW @ibsbas) wkgd g
BiEe @Yo v o] FolE &E AU F43 ZEL £9AUF Yol o
L2E S99 A3 ol AY A7) AL ® ol AR} T 1% &
g AHE, 10RB = BF7HEC

@ 448 vt2v) 4 (Magnesium Hydroxides -Mg(OH)2)
S5 g3 80y Ade TYsth

213} ZHE (Potassium Hydroxides -KOH)

G7te] 7t U sl 2 22 oy 443 ZFo] Folrt F @ At

@ 438t L EH(Sodium Hydroxides-NaOH)

&3] YABolgt NA3e Aoz £33 TEF FAEHA e Lol e 7
2 oleng 933 4FE sk & & AM A3 o

@ -4} Sodium Tetraborate)

4™ Borax#tZE @t} Fibzt £338 GEFo| s Esas g1l st of
2o} Atk 434 GYE A7) G2 FHg WHHOZ Ago Hadle Sake
Zgol o Bo] 2t

B4 1ol 25g8 AHEEHe] 10-202 H = Eok JhAIQ] 72 @A s el A
3g dod # 9leng IYH Foly Tempera 2 A g 2 A8 F9 3
oo} g},
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3.2 % k&M (Non-aqueous) BiH

Bo 54 ¢7 &Y E(Solvent)dl H& Ag L) B0l HoqM Algde B
A7t 78 ook, QA kintE BBl oA @axest e RE ol o
584 AAle ¢7lee BiE7 2 G A&7 &R A Ge ol A
Az BF3tx B 4 J2E AHEst ARIEAY RS A8 4327 ¥A
A ULE Yol B £ UEE U 4 doB2 oj72 AlchoholicH #| & AME-3te
o g}

@ A3} vH-g(Barium hydroxide -Ba(OH):)

gl a37 33 Et vlietEztA ST gt A9, A =3 7
3t7] W& 7t Bol 2ol AAF ot 3715 @itz o5 &
vl-§ (Barium Carbonate) 2.2 #iagch 119 vlelmol 10 - 20g & Wol &4 &
E0] 15-30%-%<¢ F7HETh pHE 10 2 11914 85717 &a7tch. ofahita
& gulgol sHol Fol Hi&d de A7A ARsGA Rag. a8
polyglucuronicite] Fo] ol ol FEET vtEFe) HZ 0|70l 37159 &
7k2e}t #58td gHiubgo] 7] &9 pHE AW ot} vigkzoly vlE 7
Buo|E 7] Hito] o A dole 7txujE 71§ Zotef gk

L

™ g 2

>

@ Z¢ olMH o] E(calcuim Acetate), B}F o} Hl o) E(Barium Acetate), o}=
Yl 4 o}A 8 o) E(Magnesium Acetate)

olE Al 7159 dslvtzet Afstd giddel ok 2 ofMEHolEL
Eol } ojel=(Ethanol) ol 02%(20mlio] 20g) I EE = o o 15-30EAE G229
o] AAle VA4 E &5 & Mkl Eot utE9 2 S velbs(Methanol) o] 5% & =
o AHg-Eted 540 ey Frd =EHA @dgel et vlavFE 1%°
detzolu} Hetsg AMgsted 4FE2E oA sle A ¥l Utk

®@ wlz2Y) % o "ol o] E(Magnesuim Methoxide)
o] A A= Fold AL W g oeg HMEFHET o]AL B tuts] Wiy
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87 W) & A&y Ao FolE F o} gl vieks 1%l 4338ty
15-30% A% G2t} & T (Freon) 22 2Z o] i Fth. ojr| HEFME
o}, HidRe 2 AFo] Yoglov g H3A o & 4 9t

o] AAE o]&3td Giddtes WEE dWH22 (WEI'TO processyet @t
R.D.Smith7} #H 3l v IF gy £ & AUt 28 magnesium
methoxide 2 AAo] He @40l oA Fo] Methoxy magnesium methyl
carbonate & AHE, AAYP& NP3t FIE AUk

® "9 g4 o2l (Methoxy Magnesium Methyl carbonate - (CH:0):Mg)

@ oM 7€ @ viet 7o) KWEI'TO] Wi /AFFd A2 24 Mmagnesium
Methoxideol| olelE(methanol) 3 &2 2% F 2 87+ (chlorofluorocarbons) o] &
FAE AHEE Aotk

ool FaAY 4ol ofsf M dte F7HA wgol Aok wieksd] 8% vt
avdjgulgaol=g witrtAe #4 AFAIA 25¢olA 15-30% 71 @2th pH
7} 95-1052 Eot Folol BEE w24 Aok = st BAHA getty
Lid= e

o} HlojXj&ol] LT AF7 HE2 H&o] AFINEE 8] A A g FA 4
£ ¥art ¢tk Smithe 43} of @ ¥ (ethylene Oxide) & 34 Yol 43717 8}7)
g Iz A

Aglst7] Aol Folo FFFE 2% BER EFL A7t BdFoE F 2%
AZ Ao Zy L1130 @730 93¥E FEE HIZdle Fl41bE AHg-3te Wy
o2 wAHT Jrt o] WL JAY AME ALE HEAAE A A 3
HEo ZHNME ¥o] Yok HFEE M e 1.6% 9] dlgdgiolavs &
Hg etz T EFB Fol BEMNEREA Yol Ao 8A4&
YT 50CE 48A17F FATI KB B F50CE ok 105 BEE-g Wl
3 Zo] $AHR GEE A MmEAAIZICH

Zgro] ExMazgsl ¥&HFAE (Centre de Recherche pour la Conservation

10)Floreal Daniel. Fransoise Flieder. Francoise Leclerc, The effects of pollution on deacidified paper.
Restaurator 11, 1990, p.182 ¥3,
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des Documnets Graphiques)t % & (Mallet) 3jAls} o} (WETTOXH 2 A& e
FH3E& AF, NFeA o] FEFT AP Uk £ 5Y 9] Deutsche
Bibliothek’s o] Mg & /M stal Ao} 250 o] (B E QA= A}
§3t2 Uk

® 43t vlav 4 (Magnesium Oxide - MgO)

Koppergtil 3t w8 Alo] A 7Qdg Wgelch S5A8ES /Aoy st
stedo] BALA ARt} S8 & wkx ¢ 1987 (BOOK KEEPER) & 3t
€ olg§2oz Aol AFHA

o] AAle stehiszl dof v Aol ofyat Yo MgO7t A Foldl de A
olnZ vi-$ Helg whyejrt

s 30d48e A 5 don F 2-3A7 gl AR &2 HYF Tz
=37 & JYHA Fedh 22U B Jad 449 Fole ¥l Jde2E F
9§t} Freon 11322 EApgch

® 71

w2 A (monomer) 2 Ethyl acrylatest Methyl mdthacrylate, 2813
dimethylaminoethyl7} gate]] Al 2ic) gFE B (British Library)olA 7§2gt
Wy o)t

o] GFHEL AYE 60 Fvldlel s)A HEE (polymerization) o] H o} &4 ¥
oluie} Mo A% kol ol ¢ $ol et 2 HFol o EAFHH &
B2gsi g Y32 44E £ ¥ st gk

3.3 7iasiEy

@ 714 4=y eH Ammonia)

drYol F7e ABE A7 A a3FR MY + Jorng ol ¢ He
3tk dRYotE ¥ dA T4 9o 2 J—% 2 sl gEYoL7hETE el
7YEAA 7h27) Folol AFESA ®oh [ iR st A 12-48A17F Al sl oF g
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o 28y 27teldol Y wtel AEHA RSt A A stsY, BN de
Foll Mol WA €t

@ Aol Z =z 4 A g (Cyclohexylamine)

IAL RESFAN Yoe 7t2E ol&set o] iy Foldd AR o
H7] W REZEE 7t EA A} @t 4] den FRY AUt
Im’) 1g& ¥e=tt

Fol9 71A A 4Hol 74X FFL ulH Fol7l FaHlA £ U2y =FA W)
T 8 oA Adze A7) oYt .

(® V.P.D(Vapor Phase Deacidification)

60 t) ¥ W.H. Langwello] 2380 FAAE] &4 RolgzH A0
(Cyclohexylamine carbonate) & AH&-%tt}, Fol Felvt W(bag) o] Fel= AlB=E
ek Aol 719 AU FE#HFE Eeloly ol WolM AU FHojx 6304
8FAE Folof 31 FhH A3 o]Fole Holx TdAEE ¥t S fAT
ot £40) Q17| W&o HFo 53] Fslof gt

@ E&d(Morpholine -Tetra Hydro- I' -Oxazin€)

Virginia 9 =M 29 Barrows} 2@ A o)A WEA) REKMRH
(vacuurn chamber) & AM&-#of ok A2 A|7HE& & 1080lH ©rh S40] gl
A2z 2 giHeg & AAEg $7x JFAq 2y 97 S
. A R3le] pH7F we] A3tEn] dvle] doolx EA ¥ diol ok = 4%
227t 27 BRste 23E oy Fol9 714 SAd dsiXe 93E 4
2tk ZARZZ BE Folo A Aol ZAod F Uk o] WYL 0FF
3| =AM F(LC) o] Ethyleneimine g #H7}38l AP 2 A7t 73] UE LA
3Rt

® g g o}d(Diethyl Zinc -Zn(C:Hs):)
19708 ) o)) LCAIA J.C Williamse}t G B.Kelly 7} 7l g3l &3 2 =3 vy
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o)t} 1987 Texas Alkyl3]Als} 5o 2 wAA|A (AKZO process)@t L= Fhe}.
el 300PHEE A ch to g olde FFA dA BfLstd BREX
3, BExx Z¥3 Zgstnz 5483 4dAY AFARIIE AHgEteol @
DEZ¥ 7| 20|7] d&e] M9 72+ Fojl AFFA YT YREe 2enA] AF
7t golste] g F I Z gy W&o e A8 E At 433
83 et

Hitele 4L g2 2o

@ 2= & 5002 miad AFAR74

® @itsts dle AEE ¥

®© 01-1.0 Torr2 WEY ¥

@ DEZE ##9] 3% € ¥

© RBEEE oF 48-72A17}, DEZAH 2] 24-48A1 ¢ AP Bk

0|8 A2 44 Fol: AMelF pH 70 AFES 712} AN L2712
42, 233 YA Aol A4S hisel EHIT FHEEXS 22
Zolg AP Aol ojsu" Folo] EE VAl TPkl 72417o} A,
DEZA|7}0] 48A17F o4, &K 50-60CE AL A HET ©§ 237 Uy
o},

DEZ¥ ¢ AW AH&7HA A§84 AT 237t & Ao, Yo o
2A2E Qe Aol FHsle Aotk ® A7} Ao o2 B Ao
AdAe Poz B 4 o, UHAZ MY A v AYste el o
e dojth. a2} o]o] wha] BHOZT £ 4 UE AL, A, EEG Hulr} @
23te] ke Foloh E4, I Yo AWML HITE 4 Acke Foloh
E 2 ARsbe FAAT Fo) 23 v 4 A4HThT o, ofv] k=
gd Zol9 Aeole HHEY 233 o 4518 FJPUT FPE o= 9
opz® gog HFZ7 HQ st}

o

11) FHEXRSFE BERO P >0 T(2) LM AE. 11. 1986, p. 5.
(3) 13, 1987. p. 16. (4) 16, 1988. p. 35.
12) Astrid-Christiane Brandt, Mass.... p. 54
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15) Ibid pp. 81-92% 2.

16) Zgo] yE L 25 WE £F v} 2 8E AEF SMHo] obd 3 Algle) #FH F Aw 2
Sojol g} 2212 2 A2 16-20C 7t B2sich 28 walvh Ao & hijmojolo} s AL 2y B
2% QUck 257 o £ o] Wow A Wiyt 48 Aenc v Bk



284 I EQREYIA A253 1993, 12

4+ o}y 4 (Magnesium bicarbonate) 2 2§ Folxe 2 H3r) gtk )7 &
Aol Fzhel o AFEyIA Bifv gon, webr HEg(irt 2 olF
e A& BAFe Aoln, E filEE A d/Atele] 3ol BEFE @
7te] griolrt ol dol & & Aon, gt g7t Fot Avke RE Y
i ot 28 Bg RS AAste AMSs3 7t T 7A7) 9l

g, 281 §5& JESA FASE Aol 7H4 Foh 53] 23 (nitrate) 9 ﬁl
slof] g ciuiHE aldF FBart Aok s 2FT FFATFR(SO) o) @
AL oL Ax S 2 UAT Ao U RS A F3A ok 28 2
Aol o Asie ez o 4438 Reln. ANFELS YEHEE AZA X3,
T8 FAol A EQA F_-E 8] dRolnh” 299 o 7 Iz HA A
Zt3-ofoF Bk WA BEMLE gAY + Aok

4. 2 2lo|id|o}&(Lamination)

Fujjol Mol S e e AR 3t Rol Bole He LI 42 4
1 7lg 2EATe AW #A1S BEY & A0S V8 S5 MM T £

& 2ot ohyet Aotaln ARo] AAYE whde) T AT 5 AN 2
4o e faa

A £ Rt o) TANIAE YO B A &4 Aol BE BEY &4
8 Saed LAN BB 22 olnl &P vekRe) $EI} B4
222 B AE RANE £t FAN BHE £ 2 Bk 1290 Bl 3
& 9 ARE Bad THAUE FERVOTE QATY BEY 47} ¢k o)
A% U 879 47 =294 RES SR, 2dT $AA EoiNA YES o
7 EO T899 RAFEY ROl

ool A e a717e] DA A2 Waol AAAA FeA YAY a2
o 2 wEe MESE 93 RS AARE o) o AAAY Folvlojue

xS 1'>~

Jb

J\*“

17) Edwin L. Williams, Daniel Grosjean, Exposure od deacidified and untreated paper to ambient levels of
sulfur dioxide and nitrogen dioxide. Journal of the American Institute for Conservation. 31,2. Summer.
1992, p.199-212. 3=,



HHRERES REHHEI 285

Brtgstth eluete 39 HFe s KRS Ao 2 ol A FA7L
HA) AT M 33 QY AE Foll =] MUt AL 40%H =7} ool
Aol 32 YeA 93 AP E F Fo) P=F o

ghojylo] A & FFAM F2 AME-ste HRAT FES R7HA HYel dAde
Ul RE FHHEE 22 Y89 Fol& AHEst SR Eole Wil ey
Mg FHE T2 7AANE FiEg Ao AHEsHE Foh

@ RAEBHAD L oA,

® &2 € AdAHRY FolE Eol7IxE 3,

© E%2H H4/E AT £ A

Ha2o = cellulose acetate filme & 7151 ¢HEE Fo] ol Wy g £
FHol UAY #A8A ¥ ARE M A8 leaf casting 71€4] oA
BFEE 71U RN F2 A3t kA ES A8 247 & A
48 & ot 4RE2=2 oMMHOIE FEoIY UAES AHEEE 3T FAYA
Ak 25t o) o AW o} 2L AYo] Y712 RE e BRI AR} A
A= AL 4L & Ae fidiol Aok

Zojdlold HA oA FARTG FAF R olF b £AAE sAY FHE vt
B A& 18t e gojd & JE AEY HEHE AMSslol de Re)
=2

4.3 JIE} 2| ¢

eRREl AU B2 Bol o|§3HA BE ARE I/ Ak E o ghe
AEurh oW1 HEE Jhsaith WA Bue A et 2L BN
Hol ik

@ 2% % 2(Encapsule)
Qe % gojdol Az vlslA 234 #7 He FARA &) HA] @

£ ohe FolA ARY B el Ty guldlelde AE9) nE g ¢

18) WS 5%, WP Ee] (RIFHNE T, B ERHI0 1993 p Y. 3HE



286 TP R3] A257 1993, 12

A3 FRHE wbdd] Uge wi=A 237 gow, gojvle]lde MEAsdd o
3 Aste AAd v B8 de AR diFe) Re) A Eoje ol o
=20 g2y gl gxte] A e 71&F uieh Zo] Fint HEY BF
g Adstngo] ¥AE & A5y IFE L Aol B 53] =7 ¥
€ Ade 2848 Aol g7 =28 AT 2317 & A8 o8] WY
std =3t Foldd T e ALY EF0) doprkA Rty 8L 3
7] W&ot

dEdE 27 d2AW FELALY Fejol2d IA Mylarg 79 AR E
A E BEF shvteldh vhA A AYAERE ARE BRI Fed 39
3 =&o] gt 53] AW HE Lud Foh

®@ 7R o AHE

BT ol el o] WIEA BLE FIAAE AL A AA S &7te]
A ete] &L pHE Eoled =40 €0 & AL A& vt gets Adx
7F =AY B g AR E drtEFolet FEAE 48 E AT &+ AL A
ol}. &o] &AE A7 7|ARANZ 53] e Bufferd paper& 719 LAY &
< $Eyety EAFL BEKE 744G AEE A o

FAA Y 41X E £ A5 WAool 7]9& o] UL 54 7H T T4
< ZEY AE2FH e zAEE AlPE7] ALY AR v d 4%
Aag HEY 9 F2 ok

ORCE AL

A2 olo] 4gtE HAE AR HEYAE Rk wAM Ha2d HgdE 2
2 ELEE Fke AAE AMEEE e FAlolth

FHUFAMNE AR ZAE AL Kok F 715 Ho hKE T=Ee A
o] 2 @7HA Hhgoeln, E shie FEOIY BV MR} igE e EL MY 8
o fiMES BEAIIE Aol o] W Hixe Tl AHEstd Fot

19) John Slavin, An invest..p. 91 3%,



HREMS REHEK I 287

4. 4 htEito] FA

&]._E_
o VIE

7] fM e 2ladE BEEA T AES LR Huks celluloseTHe &
7ol @t} hFL B Folg Adsle Ul AHeste FAUZE 2ady gl g
t}h o] 9ol 2ol Lyl HFsA 7] A 2 (rosin) Alo) 2 E HElgom

2 53] mAEGRG 73 gaksith 2384 J199 Folo BiES S o7 A% =
ol Az ATt R A& e vlojth e ol L48 ol 25
I 722 AR 87 oM e 2uLARe FAGERE ABEE] sH5E
Mz Eol e Folg USded oo g fitskel dFe Aotk

o] Fole o}3 Ao RFdted FEIF vl Ho}h IAYUFehMe 219 A
HEAE FAE ¥ oM BREILY e HKiEKe YT tdoz oy
2 3 M J1Ed uiel 2o Efyel WX AlLEEE Mg ooz Z
2% A8 E oS FHKE L8t FBStol Pk YN E Pt B
T &3] €8 A2, 33, 2145 dFsith Syt 4R UER &

(E 3) A9} EAKI9) bl
NICEE ! 2 4 A
StA Alo] A (AKD,ASA
Atoj = A 224 025-15% Bl ' )
01 - 04%
Az FHHUE EE
2] & Aelol g
obx 2} ) YA ol F(Alum) 287 Fole A S
. Tale (W) CaCO3 Talc(Zu)
Clay (=9 CaCO3 Clay(=2])
pH 35-60 . 70 - 100
5 4 A H4a 54 0 L @40 4o
@7} x %512 o
Ha= 85 -~ 75% 87 - 86%
(3OH733’+) ) 0 0
= ™ 20 - 100d 1200
7t4 (doy7t2) 59 EXS)




288 FLEIPARGHR] A253] 1993, 12

o 34X 8 ®As 298¢ 22 Ytk oY P& AABL, AE HE
of B§ $3) 25 @Ho] uiHo] RE MIERILET A7 A4 BT $4
Al AzE ojago] UL HolL, AZH PR E Fe AEE LYY BEF
of ABAT AHE T T 5 AL Aok

dEe ALE oln] 19604t ¥E FHAE Agstd 2WE AR od, &
FUoNE A2 B FHS VY o PEKS AHESE 28 oz
o} whe mEAolth A4FU 7l e FH7} obd B HiE, Fftolu
BERAE FHAY Mgl 2WHUL Yot kARFl & EES A8E
S2lo] T BRE AL UL ST @KE @R o2l gol AT B4
Aol BrlsEtng stzo] AW Z08Au o) Bsol ¥ B4 ABE @K
£ A}g8tE 7o) o4 F ol

5. w}A 2

ol el @Vt Wt AES AWy 2T o)) nagel tat
o 47 BT o|& aokshe BY gew Pk

Zo] g 7heu] FHAES A0S MR 25 12T FHK shed WBg A
£8 T oA oA ZAlS) 2 tiateln) ME pH 650] stold BAX Y7t B
2.3

B Folo] U Fh B VWL BE HBE HAY ALE (WELTOH)
3 (BOOK KEEPERE)OI™ 7Z$o] et 8o 92& AVOLT ik
¢ 99 4 A AR AAY DRY A AZH0|2E JHsEE Bol 4@
A8E pHAAP HEA] Bast d7lde B4 24, @4 stadg, 259
484 A7t Ao

2ax2E BFE ASH o Zike VYHEE o Auwoz A
dated &%, £, 12T BHEA A A5 ARG BHS FAsdor I
38 =% + A

Bo| £45lol4 SNV HEE LAY BEY + AAY 23 2



HHRRE S REHE I 289

S gAMEE ¢ Fo guvoj&g AAY EIER, T2 UANENY F
AYd 4FE A3iste A Yed LA FY BE| 7h5dith &4de) 433 2
PHAZ AF S AR lA T o] Ro] B A 2o Y2 vfA] o] & HW wlo]a
2 E(micro-form) o]t} F#}7] t]2A(Disc) el 2 THES] GFAIF I YL o]
BAQA BF pEs= Ao 7H $& whyeld

gtol 289 AEe REEHE o AT o)Fo FHEL 203 & q
© PHEE A3 FHY £3E AFANE £ UL Aot E P REY B
A £ZRS LU @K AMRE AR U3 dolth



290 P EH PRI A A253 1993, 12

ﬂ?‘.’.

D
IEd

BEEERN 2E0 UM BTRAE HEeRESEE 98. 1974, 2. pp. 64-75.

ol 2iE MEME IMEE L AT B4R EEMEXIL 30, 6. 1989, 11, 12. pp.
51-53.

A9, RAZ7) MRl Y A7 -HH HITEE #ES A RE AN E
I et MALeh9=F. 1985.

—, HHRESS] REHE | KK B GTHR EHETELH 10, 1993,
9. pp. 83-116.

FAGFE 71ERESFTo 2N vlo|A 2 E XF B A7 RELKE Bt
ZeBE S 58, 1992. pp. 371-390.

R, MBS {RE. fbht 19. 1986, 12. pp. 198-205.

Cuth b2 EEHEHORELAB LY uALHEIS T 2Bl HKEeE
Bzdulb LT, BEIEMEHEE 79,1, 1985,1. pp. 34-35.

EEERBRFLZOHK ’KR, BTV Fx 7, 1985,

REFE:E, BIEEREICIHITIRZHE BROBEEE 24, 3. 1986, 9. pp. 130-134.

PAEE s, SODBVE, LB #MEEE 17, 14. 1979. pp. 36-38.

R, SCE RN TE -NEROISR L EER. WR, REEK. 185063 1988

FrHEX, »SEEEFERO BRICEVT, LM &% 17, 1989 . p. 7.

—, BEEoOPFNII DL T(L) Y T FAEERENER, EHEFHE 25 1986, pp.
55-61.

BRI T(2) - Y TF UG & B FEREO PR RS L
Bo#E 11 .1986, 7. pp. 3-9.

——, BERO PRI 2. T(3) -3 2 F 0 BN & B HAEO FHUEM G &
BE LM OSE 13, 1987, 10. pp. 14-19.

— MO BRHNC DL T(4) -3 T F TR & S BEFO NHIER & K 0E
FEEMEIE R ISR TEE. IO EE 16, 1988, 11, pp. 34-33.

MEHZ, HLOESCHOBES B4, BRORSEM 21, 1. 1983, pp. 20-24.



HEHER REHK 1 291

BTHEZ, ®O{be o FE. EHEME 78.2. 1984, 7. pp. 422-441.

EERL aE2EFOX2HER BELRHFLE RROESE 24.3. 1986, 3.
pp. 176-185.

Baird, Brian K., The goals and objectives of collections conservation,
Restaurator, 13,4. 1992. pp. 149-161.

Bansa, Helmut, Accelerated aging tests in conservation research
: some ideas for a future method. Restaurator, 13, 3. 1992. pp.

114-137,

Brandt, Astrid-Christiane, La Desacidification de mass du papier
: comparative des procedes existants, Paris, Biblioteque Nationale. 1992,

Crespo, Camen, Vicente Vinas, The preservation and restoration of paper records
and books: a RAMP study with guidelines, Paris, Unesco, 1986.

Cunha, George Daniel Martin, Conservation of library materials. Metuchen,
Scarecrew. 1967,

— ., Methods of evaluation to determine the preservation needs in libraries,
Paris, Unesco, 1988.

————, D.G. Cunha, Conservation of Materials. Metuchen, The Scarecrow 1971,

Daniel, Flor al et al,, The effects of pollution on deacidified paper. Restaurator
11. 1990, pp. 179-207.

Evans, Frank B., Development and preservation of the manuscript collections of
the National Diet Library. Paris, Unesco. 1984,

Giovannini, M, Anrea, Towards a policy for preservation and restoration : some
conceptual tools. Restaurator 13, 4. 1992, pp. 163-186.

Guidelines in preservation and conservation policies in the archives and libraries
and record centres. John pp. Barton, Johanna G.Wellheiser ed. Toronto,
Toronto area Archivists Group Education foundation. 1985,

Guttman, Charles M., Kenneth L. Jewett, Protection of archival matericals from
pollutants: diffusion of sulfur dioxide through boxboard. journal of the

American Institute for conservation. 32, 1. 1993, pp. 81-92.



292 F2EAPRIX 2537 1993, 12

Lambert, Frank L. et al, The rate of absorption of oxygen by ageless™ : the
utility of an oxigen scavenger in sealed cases. studies in conservation 37,
4. Nov,, 1992. pp. 267-274.

Mcgee, Ann E. Evaluating and comparing mass deacidification benifits:
enhanced and extened useful life, Restaurator 12, 2. 1991. pp. 104-109.

An ounce of preservation: a handbook on disaster contingency planning for
archives, libraries and record centres. John pp. Barton and Johanna G.
Wellheiser ed. Totonto, Toronto area Archivists Group Education
Foundation. 1985. .

Palm, J., P. Culhed, Deteriorating paper in Sweden. Stockholm. 1988.

Slavin, John, Jim Hanlan. An investigation of some environmental factors
affecting migration-induced degradation in paper. Restaurator 13, 2. 1992,
pp. 78-93.

Smith, Richard D., Paper impermanence as a consequence of pH and storage
conditions. L.Q. 39. Apr., 1969. pp. 153-195,

Study on mass conservation techniques for treatment of library and archives
material, Paris, Unesco, 1989.

Swartsburg, Susan G. Preserving library materials: a manual The Scarecrow.
1980.

———, Conservation In the library. Wesport, Green Wood Press. 1983,

Williams , Edwin L., Grosjean Daniel, Exposure of deacidified and untreated
paper to ambient levels od sulfur dioxide and nitrogen dioxide: nature
and vields of reaction products. Journal of the American Institute for
conservation. 31, 2. 1992, pp. 199-212,

Willson, W K., R.L.Herbert, Evaluation of the stability of record paper. TAPPI
52. 1969. pp. 106.

Winger, HW., R.D. Smith, Deteriation and preservation of library
materials. Chicago, The Univ. of Chicago Press. 1970.



HHRR REHKR 1 293

ABSTRACT

Conservation of information I
~deacidification of paper materials—

Sung-Young Chung”®

At the present, one of the very important functions of the information
center or library is to provide information service on time and to the right
person. But it is impossible if the shape of the material is not complete. So
it is important to keep the material of information complete.

This study is on deacidification of paper materials for enhancing useful
life of information.

This study can be summerized as follews:

The material needs deacidification is all of machine-made paper except
neutral paper, and hand made paper which are below pH 6.5.

The best way for the deacidification for the small amount of materals is
to use aqueous deacidifiers such as Calcium  Carbonate, Magnesuim
Carbonate and Borax. For mass deacidification process, Methoxy
Magnesuim Methyle Carbonate and Magnesuim Oxide, called {WEI'TO
process), {BOOK KEEPER process), and (BRITISH LIBRARY process) is
best. But current trend is to pursue developing and applying a deacidifier
added with strengthen action,

After deacidification we should keep proper circumstance-right
‘temperature and humidity and the avoidance of pollution, which could
delay- deterioration of paper. And we can also laminated, use Mylor, and
encapsule the paper. Or we can strengthen the fiber. If it is neccessary,

we can make another copy of the paper material into another form, such

*  Assistant Professor, Dept. of Library and Information Science. Kwangju University,
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as micro-form or disc for public use. The original can be well preserved.
When we publish a book may well durable paper(neutral paper) will do.
and if it is a very important book or if ther are needs to store it

pormanently, we can publish it on HANJI(Korean hand made paper).



