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Abstract

This work describes the results from preliminary studies evaluating the suitability of microfade
testing (MFT) for assessing the light stability of a wide range of color photographic prints.
Evaluated prints ranged from dye-based inkjet and contemporary chromogenic, to historical
prints made from dye diffusion-transfer and dye diffusion media (instant photos). A xenon light
MFT unit was used to determine the range of light stability exhibited by the selected prints.
Results showed that the fading rates of the conventional chromogenic prints, comparable to that
of blue wool scales 3-5, are near the sensitivity limit of what is detectable by the MFT
instrument in reasonable experimental time. Alternatively, some of the dye-based inkjet prints
showed a high light-induced fading rate, exceeding that of blue wool 1. MFT was able to further
identify the most fugitive colorants in these prints and to reveal how the history of previous
exposure might influence its light stability in the future. Because of the breadth of observed
behavior, we sought to further probe the limits of MFT for photographs by developing a method
to determine if key references and the assumptions of reciprocity will hold. The method
examines the degree of linear correlation between the initial fading rates of a sample tested
under different light intensities. We validated this method using blue wool scales 1 and 2, along
with an actual color print. The results shown that the reciprocity holds in the tested range of
very high light intensities of 1-8 kW/m?. In addition, the slope of the linear correlation of this
test print compared to a blue wool scale revealed that MFT results based on the relative fading
rates between test samples and blue wool references may no longer be valid under the lower
light intensities typically used for exhibition in cultural heritage institutions.

Keywords: Microfadeometry, Microfade, Microfading, MFT, Xe-arc, lightfastness,
reciprocity, dye inkjet, pigment inkjet, chromogenic photographic print, blue wool, bluewool.

Introduction

The original microfade testing system developed by Paul Whitmore (Whitmore, P.M., et al.
1999; Whitmore, P.M. 2005) in the 1990s focuses light from a high-intensity xenon arc lamp
into a tiny spot with an extremely high intensity and short exposure duration, stopping the test
before fading is discernible by eye. It is thus considered a quasi-noninvasive test method. It
has become widely practiced in cultural heritage collections care as a screening tool to identify
objects that contain fugitive colorants and require careful consideration when displayed or
loaned to other institutions (Beltran, V. L. 3/2018).

A major challenge for cultural heritage institutions with color photographic collections is that
prints include a wide range of printing technologies, from modern digital prints, to conventional
analogue as well as historical prints. This includes inkjet prints of different colorant types (dyes
or pigments), prints made on historic and contemporary chromogenic papers, on media using
silver dye-bleach processes (Cibachrome, based on azo dyes), on media using dye diffusion-
transfer and/or dye diffusion technologies (instant photos) from Polaroid, Kodak and Fujifilm,
as well as ChromalLuxe, D2T2, Kodak Dye Transfer, and more. With diversified printing media
and technologies comes an extremely wide range of light stabilities, >1000:1 from the most to
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the least light-stable media (Wilhelm, H. et a/, IS&T, 3/2007). Yet, there are few reports in the
literature that have systematically examined a broad range of photographic media and their
lightfastness using MFT methods, with either Xe-arc or LED light sources. This is one of the
key objectives of this study. Initially, this work focused on determining the light stability of a
wide range of prints with a Xe-arc light source MFT, in reference to a blue wool scale (ISO
105-B02, B08). Subsequently, we sought to further undertand the strengths and limitations of
MFT when examining photos of such a wide diversity. For example, could MFT data reveal the
leading causes of light-fading in a print, as well as demonstrate how the history of light exposure
on a fugitive print might impact its current light stability.

Finally, a major need for cultural heritage institutions is the ability to be able to realiably
interpret and translate MFT test results at a high light intensity and short duration to behavior
at lower light conditions with much longer durations for displays, in order to determine risks
and appropriate light budgets for their print holdings. Such projections rely on the reciprocity
principle. Instances of reciprocity failures for prints were first documented in 1993 (Wilhelm,
H. and Brower, C. 1993; pp. 67-76). Therefore, reciprocity failure becomes a potential risk that
needs to be assessed when working with the MFT for these materials (Hoyo-Meléndez, J. M.
and Mecklenburg M. F. 2011). Light intensities in MFT can reach as high as 2-6 MIx (Beltran,
V. L. 3/2018), which is 20 to 50 times higher than direct outdoor sunlight. Accelerated light
aging tests conducted using a conventional light fading chamber at Wilhelm Imaging Research
(WIR) are generally maintained at 25 KIx, or for selected print materials, at 1.35 KlIx, and tested
at this lower level for much longer periods. For comparison, display illumination for
photographs in museums is typically in the range of 50 to 250 Ix. One of the key objectives in
this study is to develop a method that may be used to assess the risk of reciprocity failures
across light sources with a wide range of intensities. We will also explore if the same method
can be used to assess the validity of using blue wool reference systems across different light
levels.

Experimental

Equipment and Materials

Experiments were conducted using an MFT in the configration of the original Whitmore system
(Whitmore, P.M., et al. 1999, Fig.1), with a xenon-arc lamp powered at 70W. Two bandpass
filters were used to remove UV/IR components from the light source as shown in Figure 1:
Spectra-Physics UV long-pass filter 59470 and Asahi Super Cold band-pass filter YSC0750
(used to replace the original water filter). The detected spectral signals of reflected light from
the test sample were recorded by CDI Spec32 (Control Development). MFT fading curves were
plotted using “Spectral Viewer™” (v2, from GCI).

Quantitative measurement of light intensity and the spectral power profile were made using a
spectrophotometer from Allied Scientific Pro, Model SRI-2000UV (Fig. 1). The spot-size of
the focused light was determined to be ~0.5mm. The irradiance within the focused spot was
determined to be E. ~8 kW/m?. The corresponding visual brightness under the given spectral
power distribution was E, ~1.8-2 MIx with a color temperature of CCT ~5700K.

Light intensity reductions were accomplished using neutral density (ND) filters from Edmund
Optics, rated 0.3 OD (cat. #: 88-276) and 0.6 OD (cat. #: 19-300). By combining these two ND
filters, four levels of MFT light intensity E., were acheived in a range from 100% (full strength)
down to ~12.5%.
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Fig. 1. Spectral power distribution of the filtered Xe-arc light used for MFT.

Blue wool (BW) reference cards were obtained from Talas (lot #: 110121/Sb, received in Jan.
2021). Ten color photographic prints (detailed in Table 1) were selected from “The Wilhelm
Analog and Digital Color Print Materials Reference Collection,” which spans a 51-year period
from 1971-2022. All samples were stored in the dark at ambient room conditions after printing.
Two types of standard test target images were used as shown in Figure 2.

(dye-based aqueous ink)

Photo Professional

Sample Imaging Light sensitive materials . WIR Light Stability
ID# Technology (ink/media) Paper substrate Manufacturers | Year printed (estimated # of years)
] Fujicolor Crystal Archive Fujifilm
11 Chromogenic Digital paper Type DPII Integrated (Netheriands) 1/2015 18
12 Chromogenic Kogak Pro. Endura Integrated Kodak Alaris 1/2015 17.9
Premier Paper-E Lustre
4 Chromogenic Ektacolor 74 RC Integrated Kodak 3/1984 1
2 Integral Instant Polaroid SX-70 Integrated Polaroid 7/1978 10
28 Chromogenic Agfacolor Paper, Type 4 Integrated Agfa ~1980 6.0
27 Peel-apart instant| Polacolor ER, Type 669 Integrated Polaroid 8/1984 3.7
26 Integral Instant Fuji FI-10 Integrated Fuijifilm (Japan) 1/1982 26
24 | Integral Instant Kodak PR-10 Integrated Kodak 3/1979 05
(original version)
. Esyink Ink:  Esyink
29 Inkjet (dye-based aqueous ink) GOGI Glossy photo paper Paper: GOGI 11/2006 0.35
35 Inkjet KMP ink KMP Fotopapier KPM 7/2009 0.21

Table 1. List of samples selected for use in this MFT study.
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Tested on this medium gray patch

Fig. 2a. WIR Calibrated Digital Triplicate Test Target Fig. 2b. Macbeth ColorChecker

Lightfastness Test

To conduct the MFT test, the 0.5mm light spot was focused on one of the color patches selected
for exposure (red arrows in Fig. 2). The rest of the photo was protected by a black masking
sheet with a ~2mm diameter window for exposure. Total exposure duration was set to 10 min.,
with a data recording frequency of every 60 sec. Color parameters in CIELAB color space, L*,
a* and b*, were reported by the Spec32 software, from which the color-shift, AE7s, was
calculated.

Method development for assessing reciprocity

By definition, the total light energy dosage (J/m?) = E. (W/m?) X t (sec.), where, E, is
irradiance, and ¢ is exposure duration. Therefore, for the same light energy dosage, one can
trade higher E, with shorter exposure ¢. This is the basic principle of reciprocity. Light fading
of'a colorant, AE, should be proportional to the light energy dosage, i.e., AE =k (E. X f); where,
k is a rate constant associated with a light induced photo-chemical reaction, determined by the
intrinsic chemical properties of the colorant exposed. In MFT, the light intensity E. is constant
during a test. Therefore, one can derive the rate of MFT color-fading based on the above AE
equation as:

d(AE)/dt = k-E. (1)

From Equation 1, a linear relation between the rate of color-fading, d(AE)/dt, and the light
irradiance E. is expected if the reciprocity principle holds. As such, a method to assess the risk
of reciprocity failure can be implemented by verifying the degree of linearity of the curve of
fading rate &(AE)/dt vs. E., where, the fading rate may be obtained from an MFT fading curve
of AE vs. t.

However, an MFT fading curve of AE vs. ¢ is often not linear. It slowly plateaus after longer
exposure, indicating a gradual reduction in fading rate (as demonstrated in Fig. 3). This fading
rate reduction signals the kinetic constraint of a chemical reaction, i.e. the limited supply of the
reactant in the photochemical degradation reaction. This kinetic constraint is minimal in the
early stage of fading. Therefore, the initial fading curve shows good linearity and is most likely
representing the intrinsic behavior of colorants. To obtain the initial fading rates, we increased
the data collection frequency from 60 sec./each data in normal fading test mode to 10-30
sec./each data depending on the light intensity. The linear portion of the early data points were
used to determine the initial fading rates.

To validate this method using MFT, we selected a dye based inkjet print (sample ID # 35 in
Table 1) along with blue wool 1 (BW1) and blue wool 2 (BW2). From their fading charts of
AE vs. t, we obtained their initial fading rates, d(AE)/d¢, under four different light intensities
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E,, from 100% (full strength) to ~50%, ~25% and ~12.5%. We then plotted this data set of
d(AE)/dt vs. E., and performed linear regression for each sample to determine the degree of
linearity. Based on Equation 1, a high regression coefficient should be observed if reciprocity
holds in the tested range of light intensities.

Results and Discussion

MFT fading curves obtained from different photographic print technologies

Figure 3 shows a comprehensive summary of the fading curves of all ten prints selected. The
span of fading rates of the samples covered almost the entire latitude of Xe-light MFT, from
the least fugitive, Fujicolor Crystal Archive DPII estimated comparable to blue wool 5, to the
most fugitive, a dye-based inkjet print using KMP inks which tested above the fading rate of
blue wool 1. The fading rates of the tested instant photographic prints are between blue wools
1-3. The initial fading rate of Kodak Ektacolor 74RC was much higher (near blue wool 1), but
after ~1-2 min. it quickly decreased to between blue wools 2 and 3. This could be indicative of
uneven fading rates among the colorants inside the gray patch. In general, the fading rates of
the tested chromogenic prints are comparable to or better than blue wool 3, placing them at the
edge of the detector’s capabilities for a 10 minute test. Consequently, only a limited range of
imaging materials, from fugitive to highly fugitive, may be suitable for testing with MFT to
assess their light fastness. This range is comparable to that of blue wool scale 1-4 (ISO 105-
BO08), or as classified by Robert Feller as “Class T and “Class C”, and perhaps up to the low-
end of “Class B” (Feller, R. L. 1994). MFT will struggle to differentiate the relative light
fastness of prints with light stabilities better than modern chromogenic prints, due to the
constraint of the detector signal to noise ratio and test exposure duration (less than a few hours).

Blue wool 1

Blue wool 2

Blue wool 3

Fig. 3. MFT fading charts on gray patches of all tested samples: [1E76 vs. exposure time at 100% intensity, E. ~8 kW/m?
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After 3 min. exposure Before exposure After 20 min. exposure

Fig. 4. Comparison of reflective spectrums collected by MFT on an exposure spot in a gray patch before/after test. Left: the most fugitive
print (3 min. exposure); Right: the least fugitive print (20 min. exposure).

Using MFT to identify the leading cause of color fading in a photographic print

MEFT also offers insight into key questions and mechanisms of fading for fugitive prints once
identified. By analyzing the reflective spectrum changes of the gray patch before and after light
exposure, one may obtain information regarding which colorants inside the gray patch are likely
contributing to most of the detected color-shift, AE7. Figure 4 compares the reflective spectrum
changes between the most and the least fugitive prints among the ten tested. The most fugitive
print (left) clearly showed significant increase in blue reflection after 3 minutes of light
exposure, indicating the loss of yellow absorption inside the exposed spot. Therefore, the
leading cause of the high fading rate in this print is likely the loss of the yellow colorant. In
comparison, the least fugitive print among the ten showed little change in the reflective
spectrum across the entire visible range, even after 20 min. of exposure (~7x higher light
dosage).

To confirm that the large AE76 on the gray patch of the most fugitive print was indeed caused
by the fading of the yellow colorant in it, the change in the b* component during exposure was
also examined (Fig. 5). In CIELAB color space, b* represents the color balance between blue
and yellow, a higher b* value corresponds to more yellow colorant in the image spot. The loss
in b* of ~4.5 units represents almost all of the AE7¢ shift observed in Figure 3 (AE76 ~5 units in
3 minutes).

Fig. 5. b* shift from the most fugitive print.

Using MFT to understand the impact of light-exposure history on photographic prints

MFT can also be used as a tool to understand the impact of light-exposure history on fugitive
photographic prints, especially as previous exposure might impact its future fading rate. The
previous work identified that the yellow colorant was the major contributor to the color shift of
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the gray patch in the most fugitive print. We then tested a yellow patch (Y-Dos) in that print
with repeated MFT exposure on the same spot. Figure 6 shows the fading curves of the tested
spot after 5 repeated exposures. The slope of the fading curves represents the fading rate. The
chart clearly shows that the fading rate was progressively reduced after each round. Figure 7
reveals the changes in the reflective spectrum of the Y-Do ¢ patch test spot, which confirmed the
progressive loss of yellow, but with a reduced magnitude after each 10 min. exposure.

Progressive loss in fading rate

The initial exposure /

The final exposure

Fig. 6. MFT fading curves of the Y-Dos patch. Fig. 7. Reflective spectrum change of Y-Dos patch

Using MFT to assess reciprocity
Following the method developed for assessing reciprocity described above, we obtained the

initial fading rates, i.e., the slope of the linear regression fitting each curve in the initial exposure
period under four light intensities for BW1, BW2 (Figure 8) as well as the gray patch of the
most fugitive print (Figure 9) shown below.

Fig. 8. The initial MFT fading curves of BW1 (left) and BW2 (right) under four different light intensities
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Fig. 9. Initial MFT fading curves of a print sample Table 2. Data derived from linear regressions in Fig. 8 & 9

All four curves for BW1 and BW2 in Figure 8 show strong linearity (R > 0.99). The linearity
of the fugitive test print in Figure 9 was marginally lower under the 12.4% reduced light
intensity (R ~0.94), but still meaningful. Table 2 is a collection of the initial fading rates of
BW1 and BW2, as well as the test print, along with the measured light intensities E. when
different ND filter combinations were used.

Subsequently, using the data in Table 2 we plotted the four initial fading rates &(AE)/dt versus
the four light intensity levels, E., for each sample and examined the linearity of the resulting
lines through regression fitting. Figure 10 demonstrates that the linear correlation coefficient
R was greater than 0.99 in all cases. We thus concluded that reciprocity holds well within the
range of the four tested very high light intensities. The slopes of these lines represent the rate
constant, k, of their colorant fading under different light intensities.

Fig. 10. The linear correlation charts of initial fading rates, d(AE)/dt, vs. light intensity, E.

It is interesting to note that the line representing the test print (red) crossed that of BW1 at ~3
kW/m? (Fig. 10). As such, one can predict that the relative fading rate of the test print vs. BW1
will not hold under lower light intensity. It may in fact fall below that of the BW1 under a lower
light intensity, because the test print has a steeper fading rate vs E. curve, i.e., the reduction of
its fading rate is faster than that of BW1 when the light intensity becomes lower. This has
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important implications for how this data might be used to determine display lighting budgets
that balance access and preservation.

Conclusions and Future Work

MFT was useful for examining a wide range of photographic prints and was most successful
highlighting very fugitive examples, although prints made from many modern digital
technologies proved to be highly stable and are therefore possibly beyond the testing latitude
of MFT. For fugitive or highly fugitive color photographic prints, the MFT is capable of
revealing the primary cause of light fading when testing gray color areas of an image sample
(usually a mixture of all colorants). Two approaches may be used, either examine the changes
in reflective spectrums of the gray patch before and after MFT exposure, or examine the relative
fading rates of the components in AE7, Aa* or Ab*. MFT may also be used to acquire the
signature absorption or reflection spectrum of an individual dye in a print. Further, MFT may
be used to examine the impact of the history of light exposure on the residual fading rate of a
highly fugitive photographic color print.

In order to extend the MFT technique to be able to answer questions most pertinent for
collection care and exhibiting color photographic prints, a method for assessing the risk of
reciprocity failure in MFT was developed and validated using an actual print sample. A
theoretical linear relation between the initial fading-rates, d(AE)/dt, under different light
intensities E, was derived and supported by data collected from BW1, BW2 and a highly
fugitive inkjet print. During the validation process, we demonstrated another useful application
of this method. It can reveal if the relative fading rates of a test print versus one of the blue wool
scales (BW1 or BW2) will hold or not when the light intensity is reduced from the MFT level
to a much lower level, based on the slopes of the linear correlation k between the blue wool
reference and the test sample.

Going forward we plan to compare test results from this Xe-arc light MFT system to an LED
MFT system. This will allow us to extend the reciprocity test results across a much wider range
of light intensities, by comparing MFT test results to those from a conventional light fading test
chamber using the same type of light source (LED). We will collect more test data on other
types of photographic prints, such as D2T2 prints, Indigo and electrophotography prints, UV-
curable inkjet prints, dye-sublimation prints (ChromaLuxe). We also plan to develop a method
that can differentiate MFT induced yellow dye fading and the potential bleaching of yellowish
stains formed on prints during dark storage. These current and future method development
efforts highlight the value and importance of reference collections for testing in order to most
effectively understand MFT data and interpret it for valuable collection items, and to make the
informed decisions for their care and enjoyment by the public.
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Sample Log from the "Wilhelm Analog and Digital Color Print Materials Reference Collection 1971-2022" (Ver. 9-HW)

WIR . .. | Test Patch . . Sample Storage oy Light Stability
Sample # Image Content Brand and Type of Color Print Material (mm) Printer and Type of Ink | Time Stamp History Printing Technology (# of WIR Years)
1 Bluewool card Blue Wool Standard 8-step dyed fabric 9 x 44 Purchased from TALAS in 1982 Ambient WIR Room Industrial dy.ed 8 step
- . card New York Citv SrordRARdEACE T T 1;abr|c x
2 oot Polaroid SX-70 Print 9x9 Polaroid Jul78 Ambient WIR Room | 010100 [egratinstant 10
3 Coll\g?éﬁihker Polarcolor 2 Print 5x5 Polaroid Jul-78 Ambient WIR Room Polarod Peglr-iﬁ\tpart Instant 6
4 et Ektacolor 74 RC Print 11x 11 Kodak 3/6/1984 Ambient WIR Roon Chromogenic Print 1
Storda i EReETTeT
5 CO'I\gféEZtChker Ektacolor Plus Print 11x 11 Kodak 8/18/1984 Ambient WIR Room Chromogenic Print 12
Macbeth Dark Stored Under . .
6 ColorChecker Kodak Dye Transfer 14 x 14 Kodak 8/18/1984 Ambient WIR Conditrions Dye Imbibition Print 32
7 CO'I\gféEZtChker Fujicolor Super FA Type 3 11 x 11 Fujifilm 2/1/1992 Ambient WIR Room Chromogenic Print 54
8 Macbeth Konica Type 5G 14 x 14 Konica 8/30/1984 Ambient WIR Room Chromogenic Print 13
ColorChecker Conditrianc
Macbeth . . ' . Storeg in Dark Under . .
9 Cibachrome Il Print, Polyester Base 16 x 16 lIford/Ciba-Geigy 12/1/1978 Ambient WIR Room Silver-Dye Bleach Print 29
ColorChecker Conditrions
10 Coll\g?ézztzhker Cibachrome Il Print, RC Base 16 x 16 lIiford/Ciba-Geigy 12/1/1978 Ambient WIR Room Silver-Dye Bleach Print 29
VVIIN Canordaeu = - Storera |ﬁ"Ba.rk Under
11 | Digital Triplicate Test Egﬁ‘;'f;;gf%g CS"F‘,’”e 7x7 Fujifilm Netherlands 1/29/2015 Ambient WIR Room Chromogenic Print 18
T n Conditrions
YV wdliTateu e L _ Stored in Dark Under
12 | Digital Triplicate Test Prs;?:rkpzr;’éfgdL”ur:tre 7x7 KOdakP/:‘c')i';ZS RA-4 1/28/2015 Ambient WIR Room Chromogenic Print 17.9
T 4 - Conditrions
VVITS Cafiorateu . . - - - Stored in Dark Under
13 |Digital Triplicate Test| ©2N°n infinity Platine Fibre Rag 310gsm | ;| Canon Pro-1000 12-Color | 551 446 Ambient WIR Room Aqueous Inkjet Print 37
., (100% cotton, microporous coating) Inkjet Printer Conditrions
VIS Caftbrateu - Stored in Dark Under
14 |Digital Triplicate Test| Epson Ultra Premium Photo Paper Luster | 7x7 | EPSon Surecolor 10-Color | ¢ 4045, Ambient WIR Room Aqueous Inkjet Print 135
- . P900 Inkjet Printer Conditrions
VVITA LalluTdicu Stored in Dark Under
15 Digital Triplicate Test HP Professional Satin Photo 7x7 HP Z9 Inkjet Printer 4/7/2021 Ambient WIR Room Aqueous Inkjet Print >375
T " Conditrions
; _ ; ; Stored in Dark Under
16 Coll\g?ézizhker Ultraséib:goijgzsrtsfs;t: Print 11 x 11 UltraStable Color Systems 3/17/1992 Ambient WIR Room Pigment-Gelatin-Transfer >400
Canditri
VUV canoracy . . . Stored |n%der
17 | Digital Triplicate Test Chromat;i’l‘za?g) Exterior Epson D?nf:b"mat'on 6/4/2020 Ambient WIR Room | Dye-Sublimation (Inkjet) >100
T n Conditrions
vV Cafitiatea - ; [ . Stored in Dark Under
18 | Digital Triplicate Test ChromaL“X&\:”pdaono;)Vv hite gloss Kllsa:bllijrlr?:titc?; 'I"n‘f("sos 9/20/2020 Ambient WIR Room | Dye-Sublimation (Inkjet) >200
T 4 Conditrions
vvirn walvraltcu . n P " Stored In Dark Under
19 |Digital Triplicate Test Chroma"”z(/: E;(;e\l’)\/h'te gloss K':‘:b'l?r'rf’;itg; 'l"ni"sos 9/20/2020 Ambient WIR Room | Dye-Sublimation (Inkjet) >200
T Conditrions
VVITS Ganoiarea Stored in Dark Under
20  |Digital Triplicate Test Chroma"“(’/‘j E;Tel?'oss clear Sawgrass Sublimation Inks|  9/22/2015 Ambient WIR Room | Dye-Sublimation (Inkjet) 64
T n Conditrions
VVITS Cafiorateu = - Stored in Dark Under
21 |Digital Triplicate Test Fuiiflex C;rg];teasltg‘;‘;‘;z (Japan) Fujifilm Japan 7/3/2015 Ambient WIR Room Chromogenic Print 25
T n Conditrions
VvvirNn wdalivrdicu . . Stored In Dark Under
22 | Digital Triplicate Test Fuijicolor Crystal Archive Fujifilm Netherlands 8/31/2019 Ambient WIR Room Chromogenic Print 26
- . Professional Paper Maxima (Netherlands) Conditrions
VVITA Lalifatcu Stored in Dark Under
23 Digital Triplicate Test Mimaki UV-Curable CMYK+white Mimaki UV-Curable Inks 1/23/2015 Ambient WIR Room UV-Curable Inkjet 384
== n Conditrions
Stored in Dark Under
24 & 25 Macbeth ColorChecke Kodak PR-10 Instant Print 7x7 Kodak 3/1979 Ambient WIR Room | 0dak Integral Instant 0.5
Conditrions Print
26 Macbeth ColorCheckel Fuji FI-10 Instant Print 12x12 Fujifilm Japan 1/3/1982 Ambient WIR Room Fuji Integral Instant Print 2.6
Storera |F1'Bérk Under
27 Macbeth ColorCheckel Polacolor Type ER Type 669 12 x 12 Polaroid 8/30/1984 Ambient WIR Room | Peel-apart instant print 37
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Foreword

After the first successful 2021 online edition of the international conference “Colour
Photography and Film: Sharing knowledge of analysis, preservation, and conservation of
analogue and digital materials”, its second edition took place in hybrid, mixed mode, with in-
person participation at the venue in Florence (Italy) and with remote online access. The
convening was scheduled for two days, the 15th - 16th September 2022. It was organized by
The Gruppo del Colore — Associazione Italiana del Colore, in collaboration with the Istituto di
Fisica Applicata “Nello Carrara” of the Consiglio Nazionale delle Ricerche (IFAC-CNR), the
Opificio delle Pietre Dure (OPD), and the Fondazione Alinari per la Fotografia.

The organizers firmly believe that uniting the worlds of the conservation of photographic
materials with that of film, and at the same time placing the analogue and digital worlds in
conversation with each other will lead to an informative and highly productive dialogue
between various fields of inquiry. For this reason, three groundbreaking keynote speakers were
involved: Henry Wilhelm, Joel Meyerowitz, and Nicola Mazzanti. With their extraordinary
expertise as researchers in the field of color photography and photographic film technology,
Henry Wilhelm and his wife Carol Brower have been pioneers in the preservation of
photographic and film material since the 1970s, while Joel Meyerowitz was indisputably a
trailblazer in color photography. Nicola Mazzanti has dedicated his entire life to the
preservation of film and media art. The individual professional experiences of all three have
been valued over decades, they have witnessed the digital turn, and they have been inspirational
professionals and teachers. The organizers were fortunate and truly honored to have Henry
Wilhelm, Joel Meyerowitz, and Nicola Mazzanti agree to be the keynote speakers at the 2022
convening.

Approximately 130 participants from several countries and four continents had the chance to
follow the 35 presentations that formed the program. Among them were the three keynote
lectures, 20 full talks, six technical talks, and six shorter presentations.

As envisaged by the scientific committee, contributions discussing the history, practices,
archiving and use of analogue and digital photography proved to be central issues in defining
new strategies for the conservation and restoration of photographic and film materials. The
topics covered during the conference ranged from the history of early color systems, such as
interferential photography and additive screen processes, to issues dealing with identification
and conservation of contemporary prints and film, and included technical descriptions of
actualized historical color processes as well as the ways in which they can add value to
contemporary photography as Art. Oral presentations also addressed the ways in which recent
digital technology is contributing to the research and development of cultural aspects of
Photography and Film.

Altogether 85 authors shared their experiences and recent research on analogue and digital color
materials, highlighting the history, preservation, conservation, and digitizing issues of color
photographs and film, giving the audience an insight into how color photography and film
technologies have influenced society and culture.

The organizers wish to express their pleasure in witnessing the interest the participants
demonstrated toward multidisciplinary exploration of color photography and film during the
conferences. The inspiring presentations and exchange of ideas initiated in 2021 and continued
in 2022 will surely lead to further stimulating discussions over the years to come. The
organizers wish to thank everyone who participated in the events and contributed to the
advancement of the fields of color photography and film. The proceedings serve as a reminder
of the highlights of the 2022 conference.
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