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LHAET, BEREHWCCEBROREFMBECM OEELRE L0k, SEEHIS (HA
574F) TH -1V L L, bAE TOMDMMLLOHEMIL, BAEETF KL G. R Williams
;@ “Preservation of Deteriorating Books” % FEF1424512 FESET 5 EORENTE ) &
LTRIE LI SR L0 o 2 b B0 D Evvb T 32, WEFIS94E §iiE o By
T, REKDOHEN» D17, SRKOEENI S 1.5 FEXFB LT Wi, BRI
B BT 2B EIRVL 5 RZT bhiz,

FEE LI, BE W ESOU LhUERENRC Y AR HGBERESRAL T W 5 0
TV, T L B BT IEK R ER 4L (non-aqueous deacidification), F7chbEM4k
THUETL00 b - LB HELEL Tot, EDO 1A, WER54ET ~8 Hed)
KTHBERH DY, EXIMOMET, KA I SBEROPFNT, REZSREMOBIL
o= FABEMEN, b L bRBMOBEHELEL bhi, £ T, XERLSREHEY
rEARER R (Director for Preservation Research Service, Library of Congress, U.S. A.)
D Dr. Peter G. SPARKS K% i, HAROMEKOBREELT, vor LB
PETHEET 5 Wt SWTHRlc L 2 5h, RELXBELZLNTEL, FLT, HYEED
Dr. Robert E. McCOMB KN 3h, v=F AN X 2 0B H 80 B30 4
EEZT B LN TE R,

IREE, KEBRESNEBHEC O =F LY S LT\ % Stauffer Chemical Co.: D& H4
thy REAMY 77— r3an, L#fEELD =5 AR X BHEKPIED BRY
2T, BREEET 2R GEORROTMRERLESL - L1t L,

AT, hETIRERLCFHERCOWTHRET 5,

2. £ B F &

2.1 #HEERSH

R L Bbh Tw oL, BTETAY F (Bi7 4 I =¥ 2) Mz o Bieis LT
Whe LichioT, MMEMATIORRI, CoMOEHRA L TERT I THLN, HLL
ETERERPTORBREFLED LT bis W © T, ARERITHENCS T O
(HEEHD #HERR L L,

PR, BT I =Y 228 F LT, 8Ly 7= VEEBC ST DI,
RIL DRI RTICTH Do ERREMEIMEE LB, AROMBUM S DIty v -5
B ieount, IHRERYBHTATETH 2,
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2.2 LI FLESH (Diethyl zine, LI#% DEZ Xugid
T5) |

X EBS B RIEOERc DEZ #4561 T\ 2 @
it, KE Stauffer Chemical Co. ® Texas Alkyl Divi-
sion TH oo BEA MY 7 5 « # 1 H ik E Stauffer
Chemical Co. rHEHETHEK K. L offatts LT
FER404E 7 i HAEIREH L E T, FE 513, DEZ
RS 5 200ml AF Lic (— 1), DEZ ofks o
FIE#E L,

1) A3 (CH:)eZn

2) HFE: 123.39
i e (3) # B 99.9998%Li L (Zn k L-T)
H—1 v=718g (DEZ) 4 b B WEEVRK G |
200 ml A3 (5) # & 1.198g/ml (30°C)
. (6] mM s —30°C
7 HRIE: WO CC) | AKE (mmHg)
0.0 3.6
60 91
117.6 760

8) WM ~Fyv, ~7 2 vEOREGRREKE, tr=v, Fo U VvEOHRE
R K FBCAEE OB A& THET %,
(9)  BUGHE -
O ZERPTEBCEHIEIhD, ZECRM LSS, BRI S 5,
@ KEFMULLARGL, BRKTHEEND D,
® AsH,;, PH,, Bfi=—71, 4= —F 123, HEHREERERLIEET 205,
 OBERT v, BT A LR REREEE LT B,
@ FEHAKFELETLZT -8, BESLE, BLIRET 5, .
10 RyEZaEh: © RNEESE Ne, Ar %) f, KR CHEETHELR, RETH %,

2.3 P IFILERHOEES

gtk DEZ w X Ahfiikit, ¥ 0THRTEHINL T 5, ?kb%

(1) RHL, 46~60°C i Lo HEmpiiEic A, 0.1~0.25 Torr & —Eaift -
T, HMOKS% 0.3% BB T THET 5,

(2) DEZ %5 b U<, HZOEHEEMI 20 Torr Mk, 12~72WEH{E D,

3) ®ELTw5 DEZ %ﬁ\ﬁﬁ%t , BEOAFALT AR L, 0STER IR
%o

(4} ﬂﬁmmi%ﬁkbfﬁﬁk?éo

(o} WHEH, Ry ALBHL KT S,

B EDIMECHBAE IR D, ZhOLOBELETT LT, STEIAHECT 2 5 2 &

%, EEHCEMT TR hiEn b,

2.4 BREABEMEEOSHEKSOBE .

DEZ B: TR, MOEHE TS5 ~8 %DKRD%0.3%BEC ¥ CTHAE v/ CHENET
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5 LD BIRE BB TO0. 1~0. 25 Torr, 4R35 &, ZDEMER DR D LW 5,
g i, AR E LTOKGRT7.3% 2 R2B 55 157~160g OFMAK (HEHKELAS
P, Ex# 8mm & LicRED %50°C winh L BN An, MbERER Y 7
T L, 24, 48, T2HZ L B OEBY R L CROWERE L RO, s, TR
Hwic 2 BOREER Y 7L, lEEERY 7T, ERHEEN 7.5X107 Torr & 107" Torr,
H#EH 600 R.P.M. » 450R.P. M., HEZEIZ TR 100//min Th -7z,

B EERG{ET 48~T72 BRIEER T 5
r, BEZeEx 0.4~0.5Torr T —F&n
h, TDLEDKNIN28~8.0% LT
(F— 1o 24WMBERTIL K4 238.6~ |

F—1  IREATERH L RO FH KD OBYR
WOE W | Ko O K @
(hrs) (Torr) (%

. - 0] 760
@ﬁﬁﬁ@ﬁ%rﬁ V7T 0.3% 7:'551%1@? 48 0.5 3.0
HOIMEETH o7, LrL, AERC X 72 0.4

7.3

2.8

h 7oREIBES T it 0.4 Torr, 2. 8% H0
WE CIA R TR 0T O THR
ITH LI U,

() WM 157.12 (EEME A 5D
LR AR AR CERI

2.5 FEEME4KO DEZ QBT

S 1Y, AEBICBT Mo DEZ WMy, X0 TR TERET I LK L

Tirbb,

(1) HEHZewmmosEs 50°C i L, R sT2A5% (150g TEE 9 ~12mm) DHilH
BABREL, 7y 7=V FCEBRRZCCES, Hih v 7 T24~96R/BER U THE
Wt %o

(2) EzegEEs 0.4 Torr Bk Lz, DEZ % 50~80°C THRAL LIATERL HEWLR
WENCHEA L, 50°C T24~728HuHET 5,

(3) AFATLZ—A% 60°C DEEALTMRELTRAILL, DEZ 0 2{EBORIL LI £ 5
LT A — L REBNCEA L, 50°CK 3EHEE - THRET 5 DEZ 20T %,

(4) ¥ ZEMbRETELMLTHESL L, 50°CK 3 REFE D,

(5) MHHK, EEFATHEECLTrLEHEL, BiKo DEZ ABAY5ET ¥ %,

6) B L5, AEoEROhREHA < pH #HR¥E01% 7 e 7 =/ =0 Vy FE
#A LCrhRoBELHE L, X5 ook ohL#Ed)y &b, pH, ZnO fE
EERWET 5,

2.6 pHREFEEPINOHEE

(1) pH fEfFE HARiiE JIS P 8133—1976)
RBHW1g2BRL, ChicfBKk 20ml Zne Cheor A ¥F—CAM L, &
NE 100m! BY—H—LBT, OFIKRBKOM 23 bz, I<ERLTHIK
BERLED, TOHILEEHLTHDL pH 2 -5 —-THIE L,

(2) PRI OHEE
WO 3 X OP B O R ERN o IE L, IEnEEL BT A HEE i, Tihbh,
BRI/ e LT 2/, — Ve FO1g&ER=FAT a2 — 0 20ml CERELICE, 75
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WK% N LR 100 mCFE Ui, DEZ AFE Lo 3kHE, & LOhDffeo
Biagz Ly, KOoLECHERELYRHETEN L, BrRECEB CHhAELHE L,
B, 7R T = /= Ly FIX, B CHEG, ERERCHRELRD, EﬁpHﬁ,&
X 5.0~6.6 THDH, AERTIX, pH6. 4 U ETHEATYE L,
2.7 In0 (BM{LER OBRTE” HLUVKkSHE
mhE 0.5g *FFEL, 30m/ ORBEREINL The o 1 F— CHUIEHE, 20 ml OFERAK
THRNTALEEY 100m! B -3 —RB Lk, 2ORY~ 7 42F v 7 A42—-5—THRHEL
> pH %§ 24, 0.1N HEftd pH 3.0 ¥ 3 2hU T2 EF T a vy PBINE T,
SEE LT, 50m! OEEACREED 0.1N LN 7, - OFELD B2 14
WLT COy ZBWHL, ERCETTHEHLTHDS, 0.1N KER{E>r PV v 2 TpH 5.5
7o ¥ THEE Ui,
ERfLESR DB AE R, KA, BIFE L1
ZnO %= HEoNaOH #(ml)—ik o NaOH £ (m/)} X0. 1 NNaOH XF % 4. 069

AEES (8)
DEZ M3 OB 0K, B 2.5g 280 &0, FRABASFTHE L,
3. &% ®

DEZ OHzb FiEEH L, Mo
DEZ WBE T b0 ERFEY T L
e T, FEFELHERHEE L L, DEZ
X BEMER O FFRRI oW TN RR O Kk
fTote (M—2)

3.1 MEMIEER & DEZ AR ORE
DEZ ki X Mo PR, #Mod
HAHE (GeEE) ¢ DEZ#EART X -
TEELZT 5, 2T, 24, 48, 72, 96
RO L7-1%, DEZ oEAELYH

H—2 =5 L HEHKE X 5 MR 5
DR 22, BRloEMEKY DEZ CT72FRH

B Uz, BMEROHRIDOERY, pH 45

®—2 REAER:EE DEZ ZAROEMR

mHEE® | wEsH | pEr A% | DEZE a0 DEZ L % % | mren

® (hrs) (rs) 9% ' Zn0 (%) pH Ee

156.0 ‘ 24 72 4.23 — 5.6 X
155.6 48 72 4.24 1.17 7.5 O
384.0 72 72 3.39 1.05 6.7 O
3210 72 72 4.36 1.05 7.1 O
214.3 | 72 72 5.13 1.20 7.3 O
258 | 9 72 2.44 0.81 6.0 X

(1) B0k : BEME, A 5% : K58.0%, pH 5.3
(2) HERIEHIE:0.1% 27w T =/ —A Ly FE, OR-HEE, XH--&6G
(3} DEZ MRz —F & Uiz, '
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T X 2HE, pH BXI0 Zn0 4HFBTE— 2R LT,

Zh X D A4S L B¢, DEZ EAENHKBERICH L T3.39% Lol X%, #
L7 A 5 HOFHEAUT LI E ThfTZh T, Lo U, BUEAE 2405 08513 DEZ
HARNL 283% TH-Th, EFBMENRN6HRTYL DEZ BARN2. 4% D L &, WH
BEATHFREh Tl ofs, Zhit, ZhDHTRBREDHERTH - .

3.2 REBAEM & DEZ WIERFM O

AR OERIC I v, FEHOPANE, DEZ 2RBEE DS 39% LA ESE L 35 2 L A
Lice £2°C, &Mk, #5AER O A b ¥ HENA 150g Bt (EX 9 ~12mm) &Hf—L,
> DEZ 3B HED 4.0% BB A TS &\ 5 —E&MAT T, BIEAB24, 48, 720 &
DEZ #EE 24, 48, 72 Bl iR CHER L1, £ LT, B LIZASY], EZX 9~12mm o
IR, O E CsEfi R eX 5 DEZ MBIt R THE— 3R L,

FOREER, BEAEUERO & &, R Ui O E crhflcE b ot, Th
i3, REABEA 4R TIL, . OB E KD 4.0% HIBEFE LT 5 CACRERNS B
Lhious, TRIEABRAMASHEILL LTk, T TofRARRrmechmahi, —J, DEZ
PRI DT, pH JIIEES, BEAM 48K C pH 7.05—7.1-7.3 & DEZ ZLIERF
BREL B 2oh, T pH EXMN Ui, BEMAIET2RA T, #Fista kT DEZ
A ORRC b 5T pH 7.4~7.6 7R LT,

F—3 WEAIERK - DEZ QIR oG

|
,

|

RETTE® | WEE | pes W | DEEGE) 0w | DEZ AR % R
@ 1 e [ %  |jmop | e |
156.0 24 Y 4.23 — 5. 4 X
162.0 24 o ou 4.07 — 5.0 X
| wos | 24 48 3.86 LT 56 | X
|oBre 24 ;" 48 Jf 4.20 | — f 58 | x|
| 156.0 | 24 | 72 | 4.23 | - | 56 | X
168.1 | 24 72 3.93 } — 5.2 | X
1539 | 48 | 24 120 | 119 72 | o |
157.8 48 24 4.18 1.10 6.9 O
158.5 8 a8 4.16 240 74 O
167.7 48 48 3.93 1. 44 68 | O
155.6 48 72 4.24 [ 1.17 7.5 o |
1549 48 72 4.26 14 7.1 o) J
157. 5 72 24 ! 4.19 142 7.5 O
157.5 72 ‘ 24 4.19 Lol ‘ 7.5 ’ O |
162.7 72 48 4.06 \ 111 8.2 O
159.3 72 A8 4.14 1.8 | 7.6 ‘ O |
156.7 72 ‘ 72 4.21 \ 1.97 7.5 O
145.7 72 72 4.52 Loum 74 o ‘

(1) B0 : BIBISEA 5%, K%8.0%, pH 5.3
(2) pH IBRBHFE: 0.1% 27 w7 =/~ Vv FiE, OH--REE, XH-HE

(3) #FMoEZ L DEZHABRIZIE—EL Lz,
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AT E Lie Zn0 ORWEED, BELRABKEIO L X LR Lo AH o fend, JRELH
TR & 21X, ZnO &FHEN L. 21—1.48—1.84% & DEZ MBI E L /e B>k b
FTAMEMAR Lico AFERTIE, BUEARE XY DEZ Ao WTFh i 2357288 o & &, Zn0
1. 71%E1.97% & % - & S EWEEZ R LT,

4. £ 2

e o R, HROEENRT DR T IEEZEA L, b2AERIL, Zofom
R LT BN, WETBREFER I FhWTHIGEE w5, EE 5, BFE N
NEFEOEYHBRIX, ¥ ARRCERENEHEE L, ChEEBELTW50T, &
FEOBMELIL, A SrOKAETHNTRNE TRV HEELTER, FOHEELE LT, X
EESNEMRANRROMIE Lz DEZ i X A FNER, BAEL - 3B EL T
ZhEER L,

T DR, EELOSHOEBRSIE T, EEEEKEY S0°C WL, TheHHEitsy
AT, BEAET2RE, DEZ (B EBEO4 0%iH%LYE A, DEZ B2 T, 3Eh
SEECHNTE 2 AV L, Fio, PECEE L5880 DEZ ik, A#fEoT
BTRECUETEZ 0T, SEIAROMBMERKE AR T, FMOoABEELHRETT 5
FETH D, :

DEZ %, ZEELKEBMUKETSOT, WH e+ ordE Lichids biev, L
oo T, DEZ iz X 2o FRNEE, Todlfishic AR, F2o®EeHcs T, &
CHTRECHIELEDHETH B, s, EEXPITThiEdn by, LanL, DEZ
BT, EEMERCOIEKBER IR L L CE b TEBN - HERO T, KHEOEREANGE IR
HEZHTHD, A LY, DEZ tkuEH T3, TtEBEFCHETEMEDH
52 ELBEOLMIILS7DT, ThOOMBELER LN LERCMIT BN LicnwiEL T
Wh,

Bh 0, AP, BERBR K K ARTEES TR SOCFFETEmERE, A
ROKBHEOB I LB TEBLLLOT, I ELOBELELET,
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On the Protection of Papers

from Acid Deterioration by Neutralization

(Part 1) Preliminary experiments on diethyl zinc method

Hideo ARAI and Hachiro MORI

‘Attention was called in a publication by H. Kanaya in 1982 to the deterioration
of books caused by acidifying of papers. Since very little scientific research has been
made in Japan on the conservation of books, methods of protecting papers from
acid deterioration have not yét been found. The present authors have been studying
fumigation as a method of controlling deterioration of books, archives and cultural
properties caused by insects and fungi. On the basis of their experience, they consi-
dered that the neutralizing of acid papers should be done by the gaseous method rather
than the liquid method. They received information on diethyl zinc (hereafter referred
to as DEZ) method directly from Drs. Peter G. Sparks and Robert E. McComb
of the Preservation Research Service, Library of Congress, U.S. A.. They began
preliminary experiments on neutralizing acid papers by DEZ method in November, 1984.

Test samples of newspapers 148 X 210 mm in size and 9—12 mm thick were found to be
deacidified completely to the core, when they were set in a vacuum chamber warmed
to 50°C and operated according to the following process: the chamber was evacuated
for 72 hours; DEZ equal to about 4.0% of the weight of the test papers was put into
the chamber and kept for 72 hours; after the neutralization of acid papers, the excess
DEZ was destroyed with an evaporated methanol twice the volume of DEZ and kept
for three hours at 50°C; then the chamber was brought back to normal pressure with
carbon dioxide and kept for three hours at 50°C; after the chamber was evacuated again
and filled with nitrogen gas, all of the neutralizing process were completed. It was
confirmed that the acid papers were safely neutralized by this process. .



