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Multifactorial aging of paper carriers of information
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Paper carriers of information

Cellulose




Consequences of paper degradation processes
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Conservation Technologies

Past
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Quantification of the problem

 The current conservation practice still deals with serious issue which is presence of
acids in the paper, causing fast degradation of pulp fibers in the most endangered
books and documents on acid paper, which make up 80-85% of the resources of
libraries, archives and other world heritage institutions

e Statistical data (2010) in SR

Druh kultdrnych PocCet KO SR 2009 Rocny prirastok KO

objektov (KO) (poCet KOVSRza (pocet KO/rok)

rok 2009)
archivne dokumenty 1 000 000 000 50 000 -150 000
textové analogové
dokumenty 5000 000 5000 -15 000
2D objekt +

maly 3D objekt +

‘ velky 3D objekt

15904 143 100 000 — 300 000

Rocny vykon
konzervovania,
restaurovania,
zdigitalizovania
z celkového poctu KO
SR v roku 2009.
(%/ rok)

0,0001 — 0,0002

0,076 — 0,237

0,63-1,26

Potreba ochrany,
konzervovania,
zdigitalizovania KO
(%)

99,9999-99,9998

99,924 -99,763

99,37-98,74

Katuscéak, D. a kol. Viyro¢na sprava za rok 2009 c. MK-245/2010-103/1903, http://www.snk.sk/swift data/source/KGR/pdf/VS_SNK_2009.pdf

(10.10.2010).
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Evaluation

Slovak project Kniha¢ — Comparative evaluation of deacidification processes!
Priority is longevity?2

8 12 4S8, g ' | Srs — the coefficient of relative increase of the lifetime for tensile strenath
= N /s Se= - the coefficient of relative increase of the lifetime for tensile strenath
w 4o - 1 s . after Bansa-Hofer folding
. ] S. . - the coefficient of relative increase of the lifetime for folding endurance
= g = J
E 8 1 " e M Deacidification of archival documents
E Tw S, Sre g M Deacidification of books and closed archival boxes
> 6 —'H.L‘ z
E —F 1 S_m-s_m“iw E”" .
E L Sers s 5
= 3 ] TS “Fiw “rew :
= 0 A v Setes o M.
é 2 =1 & 9'ru.'..J 5”:
1 =
v,
n T L T T Ll T v L ] L L T & | i | T 14 ¥ ¥ v i L Ld T T i U v D ¥ L
B S g&\\@{;ﬁhﬁpoﬁp PPt > o
A R I AR AR AR L e
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2D s J., France, F.: Taking the measure: Treatment and Testing in Mass Deacidification. The Book and Paper Group Annual 31, p. 104, 2012.
- M dffica_tidn Today. Open discussion on May 11th, 2012, the 40th AIC Annual Meeting in Albuquerque, New Mexico




Comparative evaluation of deacidification processes — by KnihaSK
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Comparative evaluation of deacidification processes — updated in 2016
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O S,z — factor of of mechanical permanence for deformation strength at break

@ S, -factor of mechanical permanence for folding endurance
@ Sg; —factor of mechanical permanence for breaking length
O S, —factor of mechanical permanence for tensile strength

Comparison of independent studies testing the mechanical permanence factors efficacy




The Recent problems

e Testing parameters for mass deacidification should be standardized
across the board for all the various processes

e Testing should be conducted by independent researchers (not
manufacturers or vendors!) — objective testing

 There is no one best, optimal process for deacidification paper carriers
of information in the world.

e so far commercially developed and implemented process has its
advantages and drawbacks.

e Even, if it was optimal, it still has flaws — it’s mono-functional!

The Future of efficient Mass Conservation Technology

multi-threat protection - development of Multifunctional Conservation
Technology (MCT)
- set of all conservation technologies




We propose

O DEVELOPMENT of MULTIFUNCTIONAL Conservation Technologies (for conservation
of books and documents);

0 environmentally friendly and effective technologies;

O complete removing / elimination of degradation factors, applied on base of
initial quality control:

0 Safe Aquaeous Technology (SAT)
O Plasma treatment technology




DEVELOPMENT of MULTIFUNCTIONAL Conservation Technologies (for conservation of
books and documents)

O Safe Aquaeous Technology (SAT):
O INNOVATION of existing and DEVELOPMENT of new deacidification

processes
e perspective of using the most suitable environment for effective

modification — based on water — suitable for further R&D

e Solutions of STU (patents and other outputs - ) suitable fortreatment
of books and blocks of paper without deformation and damage is now
possible = SUBDEFORMATIONAL DEPOSITION

O Our new US patent (Vizarova at al. 2016) offers solutions for

completing of deacidification and also allows application of the

principles of multi-threat protection in a single device.




World knows, that paper cannot be submerged into the water without consequences
(damage).
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We propose

Future

DEVELOPMENT of MULTIFUNCTIONAL Conservation Technologies (for conservation of
books and documents ... and others) - Plasma treatment
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Plasma treatment technology offers Future
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o sterilization / decontamination

traditional sterilization plasma sterilization
heat reactive chemical species
UV Light UV Light
toxic agents heat
electric field

v’ non-toxic, multifunctional, energetically and cost efficient,
enironmentally friendly

v’ cold plasma is suitable for treatment of biomaterials

v’ during the plasma treatment, simultaneous synergic effects take a part

T R gy R v




Preliminary experiment
sterilisation of microorganisms in low temperature
plasma discharge
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A, B (0 min),
C, D (5 min), E
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Preliminary experiment samples of microorganisms colonising paper substrate sterilised in plasma
discharge

papier: glejeny, inokulum: Cladosporium Herbarum,
ADRE plazma: E=1.24J, E = 0,6 J (30 min), plyn: N,
¢as: A, B (O min), C, D (5 min), E, F (10 min), G, H (30 min)
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