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L. . Teplota Relativni Dipdlovy moment
Vs Rozpoustédio Chemicky vzorec o Hustota
varu permitivita (D)

Principy Cisténi a dezinfekce

CH3-CHy-CHy-CH»-CH»-

Hexan CHs 69 °C 2,0 0,655 g/cm3 0,00D
: L X e XAl p p . b CgH 80 °C ok 0,879 glcm? 0,00 D
 Mechanické cisténi (kontaktni, bezkontaktni — kavitace) o -
toluen CgHsCHa 11 °C 24 0,867 glem 0,36 D
. v 1,4-dioxan (CH2CH20) 101°C 2,3 1,033 glem3 045D
o C h emic k te NI chloroform CHCl; 61°C 48 1,498 glem3 1,04D
diethylether (CH3CHp)20 35°C 43 0,713 glem3 115D
H 4 -4 v 4 v v , Polarni aproticka rozpoustédia
[ J
Fyz ikalni Cisténi (UVC svétlo, gamma zareni, laserem) P ————— - 1o o \26s o 1600
N-methylpyrrolidon CH3NC(O)C3He 202 °C 32,2 1,028 glcm?3 41D
[ J Vl iV te p I a tetrahydrofuran (THF) C4HgO 66 °C 7,5 0,886 g/em3 1,75D
ethylacetat (EtOAC) CH3CO,CH,CH3 77 °C 6,0 0,894 g/lem3 1,78 D
)4 acetonl!] CH3C(O)CH3 56 °C 21 0,786 glcm3 2,88D
¢ Ca S dimethylformamid 3
HC(O)N(CH3)2 153 °C 38 0,944 g/em 382D
(DMF)
acetonitril (MeCN) CH3CN 82 °C SH 0,786 g/cm3 3,92D
H v s ve s . . dimethylsulfoxid .
* Dezinfekce (metoda odstranéni Zivych mikroorganismu) LS CH3S(0)CHs 189°C a7 1092gfem® | 396D
propylenkarbonat (PC) C4HgO3 242 °C 64 1,205 g/cm3 490D
o Ste ri I i Za Ce Polarni proticka rozpoustédia
kyselina mravenéi HCO;H 101 °C 58 1,21 glem3 141D
v s . ve s , . . . butan-1-ol CH3CHoCHoCHOH 118 °C 18 0,810 g/em? 1,63D
(odstranéni nejen Zivych zarodkd mikroorganisma, ale i spor) . e -
isopropylalkohol (IPA) (CH3)2CH(OH) 82°C 18 0,785 g/cm 1,66 D
. . o2 ’ . nitromethan (2] CH3NO; 101 °C 35,87 1,1371 g/em? 3.56 D
¢ A nt I fU N g ICIa I NI M p reg Nace ethanol (EtOH) CHaCH20H 78°C 24,55 0,789 g/cm? 1,69 D
methanol (MeOH) CH3OH 65°C 33 0,791 glem? 1,70D
(dezinfekce, stabilizace a prevence; kinematografické zaznamy kyselina octovs a0 te o . 1,040 glem? 4D
(ACOH) ’ ’ ’
se perou Vv |azni pfi prvotnim zpracovani i kopirovani) voda H20 100°c 80 0.008glem? | 185D

1 Aceton tautomerizuje na enol (propen-2-ol) a mizZe se tak chovat jako protické rozpoustédio.

2] kdyZ je vodikovy atom navazan na uhlik, tak se tento uhlik nachazi vedle kladné& nabitého dusiku a je vazan na kyslik

w dvojnou vazbou.
2
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Cisténi pomoci fluorované chemie

© 3M 2024 . AllRights Reserved.

3M Novec od roku 1985 vyuzivan pro Cisténi / odmastovani zdznamovych materiald s
celuloidovou, triacetatovou a polyethylenterftalatovou podlozkou

Novec je fluorované organické rozpoustédlo — hydrofluoroether (HFE)

Hlavni ndhrada za halonova Cistidla (neekologické), chlorovana Cistidla (toxické) a
alkoholy (horlavé).

Prumyslové precizni CiSténi bezkontaktné (ultrazvuk) ¢i rucné (ojedinéle), ale v praxi
pamétovych instituci pfi ¢isténi fotografii prevazuje.
3M Novec pouzivan pro ¢iténi, pro hadeni vé. muzei a archiv( CR, pro chlazeni

elektroniky, pri vyrobé polovodicu, v daktyloskopii, v [ékarstvi a mnoha dalSich oborech
a segmentech




Zasadnim kritériem je volba chemie ve shodé s EU regulaci (ECHA)

CFCs KCFC-113 |
.: 111111
. TCA

\&PERC \ TCE MeCI \ i é é

Montreal Protocol (1985), US/EU Phase-out

Kyoto Protocol (1997), F-gas (2014- EU phaseout of HFCs),
Stockholm Convention (2022 - PFOS, PFOA)

. ) PFAS (2040 2??)

P —..
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Co je dnes uzivateli vyzadovano!

BOZP, ECHA, Zakon o odpadech, pozarni predpisy, sustainability (udrzitelnost)

|

Vyrobni proces a kontrola

Bezpecnost
» Netoxické

Nehorlavé

» nevybusné

» NeZiravé
» Bezzdpachové

> S minimem OP
» Rychlost cisténi

Fire hazar
e hazard > Vysoky produkéni takt

» Strojové cisténi
Process

Cleanliness
Control

./ Cistota |
> SniZovdni obsahu &dstic Sustain-ability

» Nevytvdreni odpadu

Udrzitelnost
» Minimdlni vyména ndplné

> Ochrana ovzdusi

3M » Ochrana vod

© 3M 2024 . AllRights Reserved.
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Priklady pouziti —

Cleaning Agent
3M Novec™ Engineered Fluid
HFE-8200.

Yenting

Venting is not required. Film
cleaning room requires 8X air
exchanges.

Film Capacity

4000 feet (1219 meters), | 6mm,

Super 16mm and 35mm.

Film Speed
50-240 feet per minute (15-70
meters per minute).

Distillation Tank Capacity
4% gallons (17 liters).

Distillation Time
Approximately 1/ hours, once
weekly, depending on solvent
condition,

O t "0 ns LIPSNER-SMITH - 2000 EMMY AWARD WINNER

Models for Bmm, Super-8mm, 65mm

and 70mm film.

Cleaning Tank Capacity
3% gallons (13.5 liters).

© 3M 2024 . AllRights Reserved. 3M Confidential.

Cist

inematografickych zaznamu

Lipsner & Smith

NS

Lipsner&smith 2018. Rolling (youtube.com)



https://www.youtube.com/shorts/fVnapaNRKbs

sténi kinematografickych zaznamu

Priklady pouziti — Ci

P-200

FILM CLEANING SYSTEM

New revolutionary film cleaning

The KODAK P-200 Film Cleaning System, utilizing - Solvent delivered to the film via four precision
KODAK HFE 7200 Film Cleaning Solution, is an manufactured atomization nozzles to deliver precise
economical, compact and digitally controlled film amounts of cleaning solvent and air to both the film
cleaning system. base and emulsion
Developed in conjunction with Photomec, the system - Use of gentle medium speed rotary film buffers to
offers outstanding performance and flexibility making assist in the distribution and drying of the solvent
it ideal for film archives and libraries. - KODAK PTR rollers ensure any loose dust particles
- Precise digital control to enable film to be safely are removed both prior to and after the film has
transported while being cleaned, both tension & film been cleaned
speed are constantly adjusted while the machine
is running

- User adjustable tension control facilitating safer
transportation of older or more brittle film

- User adjustable volume of solvent delivery

- Non contact laser sensor. The feed-plate tension is
constantly adjusted as the film roll unwinds. Factory
set but can be adjusted

- Film speed controlled using a feedback encoder
which ensures every roll is wound with consistent
line speed and tension

- Color operator control panel - full control of the
P-200 graphical display of solvent usage and level

- Toughened glass doors keep the cleaning
environment dust free and ensures safety for
the operator

© 3M 2024 . AllRights Reserved. 3M Confidential.
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klady pouziti — ¢isténi fotografickych dokument
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Priklady pouziti — ¢isténi fotografickych dokument

©3M 2024

. All Rights Reserved. 3M Confidential.

3M Hydroflouroether Materials Compatibility

METALS PLASTICS ELASTOMERS
Aluminum Acrylic Butyl Rubber
Copper Polyethylene Natural Rubber

Carbon Steel

Polypropylene

Nitrile Rubber

302 Stainless Steel

Polycarbonate

EPDM

Brass Polyester
Molybdenum Epoxy
Tantalum PMMA
Tungsten PET
Cu/Be Alloy C172 ABS

Mg Alloy AZ32B

3M™ Novec™ Product Line

3M™ Novec™ HFE Engineered
Fluids and PFAS Phase Out

Solvent Cleaning with 3M™ Novec™
Engineered Fluids

3M™ Novec™ 7100
3M™ Novec™ 7200
3M™ Novec™ 7300
3M™ Novec™ 71DA
3M™ Novec™ 71DE
3M™ Novec™ 71IPA
3M™ Novec™ 72DA
3M™ Novec™ 72DE

3M™ Novec™ 73DE
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Priklady pouziti — ¢isténi zvukovych dokument

In the November 29, 1995 edition of Radio 4~World, an article
titled "Clean & Restore Old Analog Tapes" states the following:
~Hydrogen peroxide is the only solution recommended by
Neumann for cleaning the surface or backcoat of a tape. It does
not damage any of the tape's chemical components and is safe to
the user. By all means, do not use alcohol or other solvents as they
may permanently damage the tape.

Lubricant — peroxide will effectively clean off the mold and its antiseptic

Reservoir properties will help inhibit future mold growth. “

https://patents.google.com/patent/CA2538120C/en

= Magnetic
Particle

TOP COAT {

SUBSTRATE

BACK COAT
(optional)

© 3M 2024 . AllRights Reserved. 3M Confidential.
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https://patents.google.com/patent/CA2538120C/en

Priklady pouziti — ¢isténi a odplisfiovani filma

Mgr. Zdenék Stuchlik byl jako vedouci technolog Filmovych laboratofi na
Barrandové v roce 1975 poveéren na zadost reditele NFA Vladimira Opély
vyvojem odplisnovaciho procesu filmd.

Na ném spolupracoval s kolegou Ing. Karlem Volfem (vyvojovym
chemikem FLB) a Doc. RNDr. Miroslavem Polsterem z Katedry
hygieny LF University J. E. Purkyné v Brneé.

Spolu s Doc. RNDr. Miloslavem Jandou z VSCHT vytipovano pét
vhodnych fungicidi a zavedeny do provozu ve FL na Barrandové
a v Jamé. Puvodné pouzivan Lastanox Q, ktery vSak byl
bezpelny jen pro Cernobilé filmy.

Bezpecny proces odplisfiovani i barevnych film{ do plného provozu k 1.
12. 1994 ve filmovych laboratofich Barrandov.

Pozdéji zkouseny nové biocisy Biomate 5716, Proxel GXL nebo
Biosperge 250 ktery byl nakonec vybrén nejucinnejsSi a

v oo

Odplisfiovaci proces klnematograflckych materialld je nyni v
provozu ve Filmovych laboratorich ve Zling.

© 3M 2024 . AllRights Reserved. 3M Confidential.



Priklady pouziti — ¢isténi a odplistiovani filma

ISO 18934:2011 Imaging materials
— Multiple media archives — Storage environment

PIné zaplisnéni za optimalnich vegetacnich podminek

(T =28°C, RH ® = 75%) jiz po 3 tydnech inkubace.

kap. 4.4: ,V pripadé uloZzeni filmu kolisani RH v rozmezi £ 20% neni kritické
pfi doporucené relativni RH @ = 30% aZ 50%, pokud neni RH vzduchu vyssi.“

Tab. 3: Film 35mm neulozeny v plastové nebo kovové krabici, ale v krabici kartonové
zméni sviij stav pfFi absorpci vlhkosti z vnéjsiho prostredi v pripadé jeho uloZeni:

- v kartonové krabici oproti plastoveé vice neZ 40x rychleji (!)

- v kovové krabici oproti plastové vice nez 3x rychleji

K uplné absorpci vihkosti filmu v uzaviené kartonové krabici:
- pfi zméné okolni relativni vlihkosti z ® = 20 % RH na @ = 50 % RH za 6 dnii
- pfi 1/2 zvyseni vihkosti z ® = 20 % RH na ® = 35 % RH dokonce jiZ za 3 dny

K uplné absorpci vihkosti filmu v uzaviené (nezapeceténé plastové krabici):
- aZ za vice nez 8 mésicl (respektive 4 mésice)

© 3M 2024 . AllRights Reserved. 3M Confidential.



Chytra analyza kvality vzduchu v depozitarich

Kalibrace stacionarnich i mobilnich teplomérd a vihkoméra

etalonovym hydrotermometrem Fluke 1620A

2112 at26.1

MY SMART SENSORS

OTP REZIE

D 35 ) 20°C

@ < 5 wmins aco

LEDNICE + MOBILNI..

A0305
B 352 [ 17°c

Hourly

Daily

Mor

LEDNICE + MO...
D 0% 3 -2

A0303 PRIVOD...
B D +1% [ 152

My Sensors

© 3M 2024 . AllRights Reserved. 3M Confidential.
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Ned

Thu

Sat

REORDER BOVEDA

Mon
1/20 11/21 11/22 11/23 11/24 11/25 11/26

[T 16204 “DEWK™ Mmoo e

1 85 %

1t 10

TEMPERATURE RELATIVE HUMIDITY

2008C 688%

Superior accuracy comVP ATIBLE

Network enabled

Powerful logging and analysis tools
Two interchangeable calibrated sensors
Huge memory

Upgraded software

KALIBRACE VLHKOMERU — KONTROLA REFERENCNI TEPLOTY T [°C] A RELATIVNI VLHKOSTI @ [%RH]
POMOCI PREDVLHCENYCH DVOU SAD BOVEDA ,, ONE-STEP CALIBRATION, 8G“ PRO @, [75 %RH] A @, [32 %RH]

(1.) KALIBRACE €. 1 PRO O, [75 %RH]

(bily)

] o NAMERENA
VLASTNIK A DATUM POSLEDNIZNAMY DATUM | nio7noST | NAMERENA | 1epioTA
VYROBCE / MODEL PORIZEN( KALIBRACE 9
VLHKOMERU KALIBRACE | @ [%RH] r°c
LANDIS&STAEFA- | CROArchiv, & 306/ 307
NIKDY NE - -
FR1H1 2000
TESTO 452 siemens CR, 2000 2010 NE 49,9 23,6
LUTRON HT- .
CRo Provoz, 2010 NIKDY NE 75.0 - -
3006A e s
COMET 53631
SEDY .
¢Ro Provoz, 2005 NIKDY NE 700 -
(USB registrace ’
RH)
TESTO 175H1 (€.
1) N
CRo Archiv A307, 7?2? NIKDY NE 76,3-76,4 23,8
(USB registrace FRQ ATV A0 L84
RH)
TESTO 175H1 (C. | )
) CRo Archiv A306, 727 NIKDY NE - -
ITEDTH-1628 | CRo Archiv A307, 2000 NIKDY NE 74,0 27,0
v r. 2018 podle vihkoméru
JVCHD-118 | wiiloslav Novak, 2014 p” Kal. dle ref ANO 700 550
(bily) Honeywell .... kal. dle ref. : )
hodnoty @ [RH%] 0 -15%
APT-BW Miloslav Novak, 2016 NIKDY ANO 59,0 23,5
(bily, analogowy)
HUTERMANN
HTC-02 (velky Jan UFednigek, 2019 NIKDY NE 57,0 23,5
cerny)
CONRAD ..cors,
(Cerny, Jan Ufednicek, 1999 NIKDY ANO 66,0 23,5
analogovy)
CONRAD Art. ]
30.5005 Jan UFednigek, 2012 NIKDY NE 41,0 23,0

14



Chytra analyza kvality vzduchu v depozitarich

* sregulaci VZT podle aktualni kvality ovzdusi vlastni i verejné meteostanice

PM2.5 pug/m?
26

PM10 pg/m?
36

©3M 2024
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Air Mentor 2

7B AN

CO2 ppm
566

TVOC ppm
0.409

. All Rights Reserved. 3M Confidential.

Relativni vihkost (%)

@
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L

50

a5

40 -

~
@
L

~
°
L

@
@
L

Fij

' ! ! B | . | '
ij 05 ij 09 fij 13 fij 17 ij 21 ij 25 fij 29 lis

Udaje z portalu OpenWeather - Kvalita ovzdusi

Lokalita AQl CO (pg/m?) NO (pg/m?)
Vinohradskd 12 Velmidobré  380.52pg/m3 0.16pg/m3
120 99 Praha 2 elmi dobre -Hgim -1oHg/m

NO, (ug/m?)

31.19ug/m3

¥ \ /

1 ' ' ' '
lis 06 lis 10 lis 14 lis 18 lis 22

0s (ug/m?) S0, (ug/m?)

23.25pg/m3 4.59pg/m3

PM2,5 (pg/m3)

8.93pg/m3

F8 Cesky rozhlas N

:= CRo prehled

Mobilni set 1

)
4 Mobilni set 2
4 Mistnost A0303

1L

3= Ovladani klapky v A0303
4 Mistnost A0305
4 Mistnost A0307

@ Meteostanice ME13

{© Udalosti

PM10 (ug/m?) NH; (pg/m?)

13.77pg/m3 0.74pg/m3
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PFl’kIady pouiitl' — mobilni systém odprasovani a dezinfekce prostor a archivalii

* Mobilni systém pro odpradovani a dezinfekci archivalii a prostfedi podle metodik MK CR

© 3M 2024 . AllRights Reserved. 3M Confidential.
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PFl’kIady pouiitl' — mobilni systém odprasovani a dezinfekce prostor a archival

/7

* Mobilni systém pro odpradovani a dezinfekci archivalii a prostfedi podle metodik MK CR
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VAVAYA
VAVAV,A,YQYOZ#EAVQX#X%XGX
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‘ AWA WATA
AvavavaTeTe Tl
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PFl’kIady pouiitl' — mobilni systém odprasovani a dezinfekce prostor a archivalii

* Mobilni systém pro odprasovani a dezinfekci archivalii a prostredi podle metodik MK CR
140 - 140
120 :-;.;IDO
100 i 60
E; 80
:E' T o T T 1 T /\\ T o T -
; 60 21. 11. 08:00 21,11, 08:30 21.11. 09:00 21,11, 09:30 21.11.10:00 21,11, 10:30 21.11.11:00 21,11, 11:30 21.11.12:00 21,11, 12:30
= M 0
40 7
20 :
o=t T T 1 T === r/;l_/\‘\ T ——— T

21.11. 08:00 21.11.08:30 21.11. 09:00 21.11.09:30 21.11.10:00 21.11.10:30 21.11.11:00 21.11. 11:30 21.11. 12:00 21.11. 12:30

B ves
3M .
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PFl’kIady pouiitl' — mobilni systém odprasovani a dezinfekce prostor a archivalii

* Mobilni systém pro odpradovani a dezinfekci archivalii a prostfedi podle metodik MK CR

0.032 7
0.030 A
0.028 W VN <
0.026
£0.024 - \-/_V
=
50.022 1
0.020
0.018
0.016 Z015
0.014 w i i | | §
21.11.08:00  21.11.08:30  21.11.09:00  21.11.09:30  21.11.10:00  21.11.10:30 2 o0
B icro
0.05 7
0.00 = T t T
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B rvoc
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PFAS, 3M ukoncéeni vyroby v 12/2025, co ¢ekat v EU?

A\

PFAS - Perfluorované a polyfluorované latky (synteticka
chemie)

Tzv. forever chemicals
Registrovanych cca 15 tisic molekul (zakaz vSech?)
Pouzivané vsude, denné jsme s nimi ve styku!
Vodoodpudivé, nerozpustné ve vodé!
USA (EPA) obsah PFAS ve zdrojich vody 2021-2024
EU (ECHA) pfiprava na PFAS omezeni 2023-2040

- Dansko, Némecko, Norsko, Nizozemi, Svédsko

YV V V V V

- Green Deal — CistSi vzduch a voda

Per- and polyfluoroalkyl substances (PFAS) - ECHA (europa.eu)

© 3M 2024 . AllRights Reserved.

3M Zwijndrecht, Belgium, chemicals factory

20


https://echa.europa.eu/hot-topics/perfluoroalkyl-chemicals-pfas

Déekujeme za pozornost.




Pokracovani na stanku
autorizovanéeho dovozce

JAMI Electronics s.r.o.

s moznosti vlastniho vyzkouseni a
porovnani Cistidel.



