% et experinentsl wethoh tor steengthening
theakened papee by alkaling treatment
| oy |
D Hussam £l Bin Abdet Hemid " Wafika Noshi **
| :@iutvp&mﬁm : |
| B Did pﬂﬂeﬁ sum as ﬂmumems manuscripts and printed book
pages , that were manufactured in the eightesnth century and mada
IM m@ehaﬁi‘m! woeod mﬁliz -»wma} mzﬁ to suffer from mmérkamﬁ
weakness due to variable f_acmrég Some internal factars lie in the
- paper wmpési%é@n , for vmmﬁgm Haain as @ paiural impuritg in plant
sources from wmm pmm &s‘é mapuiaciured . Mso msmum of
~ chemicals added s!m'mg the manufscturing gnms:eﬁums such a5 alum

and chierine as m%ch@ng agent . Kb‘ihar enternal factors affecting

Gm iéii@fh’ @mig M‘& g;awmss: pollutant sspecialiy ﬁmﬁ? of sulphs

diodide and m‘imgm&ms mmmmaﬁ*mm 1954 Y, Thmugh ﬁsme tham« |

factors have prooped to be acidic deteriorative agents to old papes

-~ and have caused symptems of weakness, whose effects appear as

loss in mechanical streagih %g}zea‘;ﬁ@&ég those eunpressed by fold

“endurance tests ( Edking, 1906 ).

¥ & Facully of firchaeology - Calro university conservation

Bemrtmané .
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The strengthening of weakened paper iy alkaiing treatmesnd

conducted in Germany in 1980 by using ammonivm hydroside méeﬁ@ém
gave encouraging resulls according to ine méimgaang i { mrzga’@,,
1980) .
Paper compusition | Folding endurance test
| before. - afiey wealmend o
Treatment
100 % dacheniced puip. ) | T
80% ptech. pulp + 20 sulphale pup. U
' 50% Mech, pulp - 50 sulph. pulp. 98 P
 100% sulphate pulp. o 1200
B The improvement effect of the above alkaline irpatment | by j
: ;
NH4 OH Soin. eupressed by folding endurence (est reachns its Mu@linnn }

at 5 -0 % sulphate pulp content (%5 .
Later on the same awihor (Koura) enteaded Tis enperiments by |
using other agents for strengthening Bleakened pewspaper and b

shtained the fellowing data ( Koura, 1982 )

Type of treatment Folding enduyancs .

Yutreatod paper : ' 41

iater 47

62.5% Hy 504 69 o
45% Calcium thiscyanate 456 | (
32% Na OH 550 (%)
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Koura mmmﬂw that troatment with Na OH soln (32%) gives m

' pest msults This tmaimmt was based on mercerization traatmsnt il

cotton fibers (Britt, 1964)

More work was dong by %mm (1983%) by using sadium hgdmui’ﬂe

solution for stmngihemng weakenod newspaper and the obtained

improvements in me, mcﬁchsmvma properties rapresented mainlg Ny

folding mmumnm tﬁ,sts But h@ ahwmm considerable shrinkage of the .

treﬁmd paper, 1p 1015 ‘?L { ngm, 183 )

The _tmi_m of the present waork is to contrive a new alkatine

treatment for streagthening weskened paper to overcome shrinkage

defect or minimize ii ., since the principle of keaping the ongmar

, dmmmium of the ﬁreamﬁ papers is very important in the ﬂetd of

_ conservation of old gmm-,m of msms ac palue { Hussam , 1989} .
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R fateviale and Methods

L. Py Mgw rasion of the weakened, paper samples by acid eaisg
C o nwihod-using pones smapies 0f wo_TYPes : wews oo

|
vl

~=Euperiment (A)
It includes using several acid mnmnim‘émm such a8 5,

10,20,30 and 40 % ard fiked time of dip { one minute ).

~fuperiment (B )

it includes using Tined acid concentvations ( 40 % ) and varisoie

time of ¢ At suchas 0.5, 1,2, 0,4 and 8 hours .

&sﬁm’ acid treatment ix both experiments paper samblas wers

washed in running tap water, mﬁ&ﬁ it recoms freo of acld { Prom BRer s

&

acid indicator was used for tﬂmi reason ) .

The acid free paper sampies were dried under press to be

tested for Tolding en ‘urance and brighiness percentage .




m,mtmammmﬂﬁ &Q&;ﬂwﬁmh -

* KOR sosutmn psepamd in the concentrations m 20, 30 50 @a’ad @EB %

% Time of dip is Tixed te one minute at 40 - 45 °C .
'. * Eiftw fresiment, poper &-amgyms are wasneﬁ in running water ,
then ﬁmm under pressure m,iwaeﬁ aazzasnrpem mmtmg papers. Féhildigg
ihese sampies were tested for  Tolding wﬂumnce* tearia_zg
| . qésismnw** , percentage of brightness*** and changes in thier

. dimensions,

pe ég@;d ¥

‘l T‘M“anai giud physival tests opnlunte acid W;&E @%ﬁw} i

R fcid aging include” *‘éﬁﬁ@@%%@ in scid concentration and fined time @em%:

o (1)
ficid Concentrations (%) ,ib’_h ] 10 20 30 40
News paper : -
- Folding endurasit 2N 8 % 95 60 9
- Toaring resistonce 67 4L6 455 S0 33.6 ﬁm,&
52 5&3_

- Brightness Parcantage 69 625 67 - 48

ihatman mgmr’""“‘*:
- folding endurance 24 1 6 6 20 22
- Tear resistante g 42 42 82 80 76

- Brightness %rmeﬁaga' a5 75 6L5 62 62 629

oo meng endurance iester KA. 63144
- Tparing resistence elmendrof _t%&u kLK

vk Brighiness tester Eset . 6.
’ Central laboratory for standardization ..

| Caire/ Egypt. : ‘ o
wekk Srandard wnatman fllter papm sheets qualitative () {Whatman

- dimited . England }

Ministry of Industry ..

|

S TR T




Teble (2}

B Acid aging includes fixed acid concentration and varioble

tiane of dipping :

ficid Concentrations (%) o w2z 1 2 3 4 8
News paper : ' | I
- Folding endurancs 35t 19 41 6.9 3 f
-~ Tearing resistance 6 32 25 24 20 30.8 22

- Brighiness Perceniage 69 51 51 50.5 48 47 40

whmm@nn paper: . :

- Folding endurance 1 22 1S 13 10 8 6

- fearing resisiance 36 76 6 48 42 42 35

- Brightness Percentage 33 620 6.5 60 97 55 83 l

| | |

11 Mechonicol and. physical tests to evaluate strengthening of the

weakingd paper sawples by KOH solution.

Fig. M. (1) : Folding Endurance :

600 [

s .
i ~

800 f S

400 + S

300 AN © Nows pojer

o O yyhatmann

200 §

100

O,
iy 04 ).

0 10 20 30 40 50 60  KOH- : o
conc a)
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60 KOH oono. (55)

Fig'?“ﬁq 3 !33‘ ightness
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lrentrient. .
 KOM - Sotn. Conc.  Dimension in C.C. * Shrinkage (%)

Befoire After

Treatinent Treatment

1% oule . 10uiG 0% (no shrinkage)

50:60%  IOnio. 95895 5%

Iv. PH - value menswement of treated paper with K03

Solution.

)

(PH =:9.5) | |

Discussion

iteakness of paper hw&ms lack of flenibility , this chavacter can
be measured mainly by folding endurence tests - see Table (1 & 2) .

Nawspaper the most suitable paper to be weakened by acid aging .

ftiaining a sta’  of masimum weakness is favourabie to testily

strengthening methods . By acid aging ,the possible minimum weakness
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‘peiue o be attained in mé prosent work esxpressed by m!@ing'
endurance test is a value of 3 in conditions of acid concentration 40 %
and & tima dip of 3 howrs. it lesser i?ﬁhlﬁf@%h@ paper would not tﬂ;emte

enperimental handling.

During acid aging the praliwisery increass in vieues of folding

endurance test { is_i table | & 2) may be due 1o @ phenomenon Known as

perchmentization , where the papers attain some toughness by acid

treatment, But by Further treatment, this initial toughness will break

down due to celluie e degradation by acid by hydrolysis . (Gllmour ,

1955).

Aefering 1o changes in Brighiness of acid aged pamr; uﬁ@

ghserved thatl the pewspapsr Was more changable than wnatmah {so8

ablel®2).

The strengthening effect of the treatment of weakened news

paper by KON siln im%i gmés i mmsimsfm polup according to folding
- endurance tests . While wmm increased KON, concentration there is @
decrease of the improvement effect due to the gffect of aijmléma
degradation . The & sippement is not cﬁear in the case of whatman

paper samples Fig. No. (2)




The brightness percentage decreases by aikaline treatment lfig,

Me. 3}, while Fig. No. 2. represents changes in tear resistance . Finally

measurement of the paper samples dimensions after ireatmem

revealzd that no changes at 10 % KOW with both whatman and
Belvspaper ,  while at 50 & 60 % KOH The shrinkage‘ percentage was
only 5 % ie. one third of that ebtained by koura (I983l. Fig. No. 4.
- represents changes in thickness after treatment . Results are

~ harmonious with that mensioned about dimensions.

Moreover, the alkaline treatment with KOH does not need
neutralization step as in tlxe case of the Koura method, since in the
present work just simple curetul Wwashing in running water in enough to

make the paper neutral,

The present treatment can be useful in it's application to old
weakened paper containing mechanical wood pulp or chemical pulp ,
with special consideration to sensitive inks and pigments mmm may be

present .




Balereuces

{. Barrow .
Pormanence in ook paper. Science lol, 129,

| 2 Berry G.M., Hersk §. P, Tucker 2.4, and Walsh W.H.

Part: m Praopertiss of Maturaliy and artificially aged cutnn
fentiles , Presorpation of paper and tentiles of Historic and
Artistic Value . Rdvances in Chemistry sorias No. 164 Ed . By
RAmerican chemival society , Washington D.C. 1977)

3, Britt K.,
Hand book of pulp and paper technology .
Rein hold - New york ( 1364) .

4. Edking
HWew hepe fur decayed paper.
Library consciuvation Mews. No. 12 July 1986 .
Ed. By the British tibrary, - ondon. (1986)

5. Gilmour €.,
Faper its merchanting and usage ( tent book)
- £d. By the National Rssociation of paper merchantis London 19335 .

" 6. Hussem €l Din Abdel Hamid ., (in anahic )
gases and rules control restoration of antiguities Buil. of the
Facuity of Archaediogy Coiro University Dol. 3 (1989) .

?. Koura A und Krause Th.
' fiie flterung von papier . Tail 5. Beein flussung der Alterungs
pestondigkeil and Reaktivieruny gealterter papiere mit
Flussigem fmmoniak und ﬂmmnmaklnsungen as pamer 33
(1979) , Ns 4, § 142 - 147. :

8. Kuum #. and Krae > Th,
| increose of paper permanence by treatment with liguid
ammonia ar ammonia Solutien , part (I):Fundamental basis @mi
influence on fiber and paper strecture and properties. Scientific




150

gevelopments in paper wnmmaimn international conturs

on the conservatifn of library and Archive ma&m@&@ ang ;r

girts, Cambridgs (UBH).

9, Koura f. Und Krausae Th,
Bier Einfluss einer Bameniakbehandlung auf
Strukiur und Eigenscl afien Don Papier.
pes papier 34 (1986) , . 12, §. 555 ~36 .

10, Kours § und Krayse T,

nar Finfluss serschiedeny Guellmitiel insbesonidere UHEB
iatrontauge, aut die Slioy spgsbasiandigket von holziroism s
nulzhatligem napior . Tas tapier , dg. 36 (1982} , Ny, &, §. 263 -

268

B, Kowre, 8, und Yranoe T
wanearminroge ned Resie vieang ven papier dgurck Behandiung

i1l wfwn«w’a»\me wef Hmm;a‘*fﬂmiz‘ Unﬁuw der behandiungstemps
prture Bas pagier Ji, 30, N, S, 469 - 472, (1985) .




