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* EtO - the gas is also so called “S-9”, a mixture of 9 % EtO and 91 % carbon dioxide.

I The pressure is lowered to 750-800 mbar, the temperature is elevated to 30-45 °C, RH 50%, gas
concentration 100-250 g/m?.

' Decontamination time 24-36 h, several hours of air washing in order to extract the leftover gas
from the books. Quarantine: min. 5 days.
I To retain significant amounts of residual ethylene oxide subsequent to a fumigation treatment.

I Chronic exposure to ethylene oxide can increase the risk of leukemia, brain tumors and other
cancers; it can cause chromosome damage and may also atfect the reproductive system.
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Accelerator Elektronika 10/10

Accelerator | Manufacturer | Power | Energy Mode Scanning .
length 7 ,f/-""‘ 1 OPERATION HALL
Elektronika NPO Torij, RU 10 kW 10 MeV linear, pulsed 400Hz, RF 1886 | 65cm . ’ .
10/10 MHz k \\ @\ UNLOADING LOADING

CONTROL ROOM

Doses: 0.4-25 kGy

Dosimetry
*  Graphite calorimetries (5-25 kGy)

*  Alanine dosimeters (lower doses)
*  PVCFoli dosimeters (dose distribution)
Measurement of electron energy is made according to ISO 51649

(Practice for dosimetry in an electron beam facility for radiation processing at energies between 300 keV and 25 MeV).
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Samples

Office paper Whatman CHR1

Surface

morphology:

Mag = 500X Ultra Plus.
Signal A= SE2 IWC PAN

EHT = 3.00 kW Mag= 500X Uttra Plus 1SS
WD = 4.8 mm Signal A= SE2 IWC PAN
cps/e

Composition: = B

[

<
"
w
]
7

&

Grammage [g/m?] : 80 88
Thickness [mm]: 106 180
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" Mechanical parameters
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SR, ISO 1924-2:2008 Paper and board -- Determination of tensile properties -- Part 2:
Constant rate of elongation method (20 mm/min)
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Thermal properties
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Elimination of microorganisms
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"Chemical parameters - natural aging

TAPPI T 529 - Surface pH measurement of paper TAPPI T 509 Hydrogen ion concentration (pH)
of paper extracts (cold extraction method)
Office paper | Whatman Office paper |Whatman
_ Time [months] 0 3 0 3
Time [months] |0 3 0 3
Dose [kGy]
Dose kY] 0 8.66 |8.47 |741 |6.81
0 7.48 745 |6.55 |7.13 ' ' ' '
0 5 750 1567 T6ec 0.4 8.62 |8.56 |7.38 |6.78
1 =10 1753 |60l 68 1 8.66 |853 |6.97 |7.59
> =20 1743 1628 1656 2 866 |859 |6.97 |7.15
5 7.48 756 |6.38 |7.14 5 859 |859 |6.86 |7.16
10 7.40 751 |6.87 |7.15 10 8.67 |8.62 |6.94 |6.47
25 7.35 744 |6.46 |6.82 25 8.61 |858 |6.38 |6.27
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. " Colour parameters - natural aging
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. " Colour parameters - natural aging
IAEA Colaborating entre ISO 11475:2004 Paper and board -- Determination of CIE whiteness, D65/10 degrees
o (outdoor daylight)
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| Application of radiation for paper objects preservation
L, in Poland
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University of Warsaw Library (books, archives, 40 m?)

Faculty of Modern Languages Library University of Warsaw(books, archives, 150 m?)

The Fryderyk Chopin University of Music Library (documents, original music notation composed
by Ignacy Paderewski)

* The Sejm (Polish Parliament) Library (books, archives, 4 m?)

* The Office for Registration of Medicinal Products, Medical Devices and Biocidal Products

(documents, archives, 30 m?>)
« State Archaeological Museum in Warsaw (collection of leather shoes and documents)
* Diocesan Libarary in Sandomierz (collection of XV /XVI century manuscripts and old prints)
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Conclusions

* The colour of the paper is the most sensitive to the irradiation parameter of the paper samples.

* EB irradiation of different kinds of paper with doses up to 5 kGy doesn’t influence their colour noticeably and only for the

samples of office paper irradiated with a dose of 25 kGy changes of the paper colour can be noticed by the experienced
observer.

* Mechanical parameter like tensile strength of paper samples is not sufficiently sensitive to electron beam irradiation in
applied dose ranges to indicate paper degradation.

* EBirradiation enables the treatment of huge quantities of paper-based objects in a short time.

International Conference on

==
IAEA-CN301-032 16/17 Dagmara Chmielewska-Smietanko Accelerators for Ressaroh e

/ 23-27 May 2022
|AEA, Vienna, Austria

and Sustainable Development



tARR

IAEA Collaborating Centre
for

Thank you

Acknowledgements:

This project has received funding from the European Union’s
Horizon 2020 Research and Innovation programme under Grant
Agreement No 101004730. The work published as part of an
international project co-financed by the program of the Minister
of Science and Higher Education entitled "PMW" in the years

2021-2025; contract no.5180/H2020/2021/2.

INTERNATIONAL CONFERENCE ON

ACCELERATORS FOR RESEARCH
AND SUSTAINABLE DEVELOPMENT

From good practices towards socioeconomic impact

23-27 May 2022

IAEA Headquarters, Vienna, Austria




