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stabilize booklet for prolonged use.

Examined by: Brittany Murray, Graduate Fellow, WUDPAC 2025
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Report Date: November 06, 2023

Treatment Type: ❑Major ❑Moderate X Minor ❑ Enclosure

Photography: ❑ Photo documentation request form completed.

X Student-performed photography.
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Historical Context

Knowledge of lead paint poisoning to workers and children can be traced back to the last half of
the nineteenth century, with Lead Diseases: A Treatise from the French of L. Tanqueral des Planches,
published in 1848. In the early twentieth century, a broad body of scientific literature about the affliction
started to materialize in Australia, England, and the United States. Dr. Alice Hamilton, a pioneer in the
development of occupational medicine, among other physicians, published findings on lead poisoning
among workers in pigment manufacturing, battery manufacturing, painting, plumbing, and ceramics, as
early as 1908. Concurrently, other physicians began to document the hazards of lead to children
(Markowitz and Rosner 2000, 36).

In 1904, Dr. John Lockhart Gibson was among the first physicians to directly link lead-based paint
to childhood lead poisoning. A few years later, in 1908, Dr. Jeffris Turner noted that childhood lead
poisoning was likely due to paint powder that had been ingested by children who were teething or who
sucked their fingers. By the mid-1920s, there was a strong body of evidence indicating that lead paint was
harmful to anyone exposed to the product, as studies detailed the dangers caused by cumulative doses of
the poison, the long-term effects on the nervous system, and the susceptibility of children (Markowitz and
Rosner 2000, 37).

Due to collected data, many countries enacted a ban on lead paint for interior use – the United
States did not follow suit, even though safer alternatives, such as titanium- and zinc- based paints were
available (Markowitz and Rosner 2000, 37). The lead industry did nothing to discourage the use of lead
paint or warn the general public of the potential dangers of the product, in fact, they actually did the
opposite. Initially, lead paint was promoted as a sanitizing agent that was durable and easy to clean with
soap and water; lead was introduced to paint to control corrosion, hiding coverage over existing paint
layers, and as a siccative (Jacobs 2022, 5). These qualities allowed quick and tidy renovation of
schoolrooms, hospitals, and homes. In 1923, The National Geographic Magazine promoted the idea that
“lead helps to guard your health” and advertisements from the National Lead Company assured the public
that walls covered in the paint “do not chip, peel, or scale” (Markowitz and Rosner 2000, 40).

The National Lead Company marketed paint for both interior and exterior use specifically to
children, using the image of a young, rosy cheeked boy, the Dutch Boy. Their rationale, “Don’t Forget the
Children”, was used to build generational brand loyalty through the use of advertisements and
complimentary gifts, to appeal to parents through their children (Markowitz and Rosner 2000, 39). One of
many paint books gifted to children, The Dutch Boy Conquers Old Man Gloom was distributed in 1929 and
features the Dutch Boy mixing white lead with colors to repaint a shabby room. Printed at the top of every
page in the booklet is, “Give Coupon to Father or Mother”, with a coupon for a free booklet “filled with
necessary information on house painting and decoration” in the center. The conjugate sheet of the
perforated coupon has twelve watercolor blocks, four of each primary color.

In addition to The Dutch Boy Conquers Old Man Gloom (1929), the Winterthur Library has six
other Dutch Boy paint books for children, including two copies of the Adventures of the Dutch Boy and the
Color Sprites (1914), one copy of The Dutch Boy’s Lead Party (1923), one copy of The Dutch Boy in Story
Land (1925), and two copies of The Dutch Boy’s Hobby (1926). Spanning fifteen years, the booklets are a
testament to the strong advertising campaign that the National Lead Company used to gain public trust
while putting a generation of children at risk.
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Condition Assessment

Description:
This paper booklet consists of four bifolios secured through the center fold by two metal staples. The
cover paper is medium weight stock and is consistent with the weight of the interior pages. The front
cover has a printed illustration of three happy children, the Dutch Boy, a girl, and a boy, and an older
gentleman, Old Man Gloom, sulking in the background. The Dutch Boy logo is printed on the back cover
and on the interior of the front cover. A coloring book, there are a total of seven colored prints
accompanied by a black outline of the same illustration on each page. The center bifolio is perforated: a
teal National Lead Company coupon is printed on the first folio, and a page of twelve red, blue, and yellow
watercolor blocks (four of each color) are on the conjugate page.

Condition:
The booklet is in good condition. The most concerning issue is the method of textblock to cover
attachment. The two metal staples are rusted, causing residual staining on the surrounding paper from
cover to inner bifolio. Some brown staining is present on the front cover of the book at the fore edge,
approximately 2.5 cm. from the bottom. Staining is present in the lower proper left quadrant of the back
cover. A small patch of skinning, approximately 2 cm x 1.5 cm is in the upper proper left quadrant of the
back cover. The bottom corner of the back cover is slightly creased. The textblock is in good condition.
Staining from the rusted staples is concentrated in the center crease, extending onto the page that has the
watercolor blocks. Pigments from the watercolors have transferred to the verso side of the conjugate
page. The second block of blue pigment has white patch of staining. Faint streaks of blue pigment extend
into the yellow blocks of pigment, as if a damp brush was swiped across the page.

Analysis and Testing

Printing Process Identification: Offset Lithography

Offset lithography is likely the printing process
used to produce the color images in the booklet.
The ink is flat and has an even distribution of ink
in the image areas, solid lines have slightly blurred
edges, and there is the characteristic dot and
halftone pattern. Black, red, yellow, and blue inks
were used.

Long Wave UV radiation:
The watercolor blocks in the booklet were viewed with a Model Q-22 Long Wave UV handheld light. The
red pigment fluoresced a fiery scarlet, the yellow pigment darkened to a pale brown, and the blue
pigment turned a deeper shade.
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Energy-Dispersive X-ray Fluorescence Spectroscopy (ED-XRF):
Due to Dutch Boy’s continuous promotion of lead paint despite the growing body of medical literature on
lead toxicity, I was curious about the elemental composition of the watercolors in the booklet.
Non-destructive, qualitative ED-XRF was performed using a handheld Bruker Tracer III-SD XRF
spectrometer using a rhodium tube (40kV high voltage, 9.6μA anode current, 25μm Ti /305μm Al filter) for
30 seconds live time irradiation. The spot size is oblong in shape, approximately 1 cm × 0.5cm. Spectra
were interpreted using the ARTAX software. Conservation Scientist Catherine Matsen analyzed the bottom
row of red, yellow, and blue paint, in addition to a blank area of the paper substrate to establish a
baseline. The table below lists the elements detected during analysis.

Sample ED-XRF Detected Element Pigment Identification
Paper substrate Calcium, barium, iron, and lead -
Red Lead, bromine, iron, barium, and calcium ?
Yellow Lead, zinc, chromium, calcium, and titanium Chrome yellow
Blue Iron, lead, barium, and calcium Prussian blue

The paper substrate contains calcium and barium. Calcium carbonate was commonly used during the
paper making process as a bulking agent and brightener, also functioning as an alkaline reserve to slow
acid hydrolysis. Barium sulfate, also known as “baryta” is a preparatory layer that smooths and brightens
the surface of the substrate for printing. There were trace amounts of iron and lead in the sample. Iron
could be attributed to surface grime, while lead could have been used as a bulking agent or brightener in
the paper, or perhaps there were trace amounts of friable pigment in the sample area. The red watercolor
block contained lead, and surprisingly, bromine. Synthetic organic dyes typically contained chlorine or
bromine and were common in the early twentieth century. It is possible that lead white was used as a
mordant for a synthetic organic red lake. The yellow watercolor block contains lead, chromium, and zinc,
and is likely chrome yellow (lead (II) chromate). The blue watercolor block contains iron and lead and is
likely Prussian blue. Raman spectroscopy was used to confirm these findings.

Raman Spectroscopy
The same three watercolor blocks were analyzed with the Renishaw Invia Raman spectrometer (785 nm
diode laser) in conjunction with WiRE 3.4 software with extended scan from 200-2200 cm-1, 50X objective
lens, exposure time of 30 seconds/scan for one accumulation, and 1 % laser power. Catherine Matsen
operated the instrument and compared collected spectra to references. The yellow watercolor is chrome
yellow, and the blue watercolor is Prussian blue. The red watercolor is proving difficult to confirm.

Further Research
The presence of lead chromate in Dutch Boy Conquers Old Man Gloom was the impetus for analyzing the
other Dutch Boy paint booklets in the Winterthur collection. The following booklets were pulled:

- Adventures of Dutch Boy & the Color Sprites, 1914 (TP937 67a TC), 2 copies
- The Dutch Boy's Lead Party, 1923 (TP937 N27db TC), 1 copy
- The Dutch Boy in Story Land, 1925 (ZZ106556), 1 copy
- The Dutch Boy's Hobby, 1926 (TP937 N27d TC), 2 copies

Both copies of Adventures of Dutch Boy and the Color Sprites and the Dutch Boy’s Hobby were analyzed
using the same methodology, and compared to findings from Dutch Boy Conquers Old Man Gloom. These
booklets were selected to determine how the elemental composition of the watercolors changed over
time. In summary, the later paint booklets contain more lead. Prussian blue was consistently used, as was
lead chromate. The red watercolor consistently contained bromine, however, there was barium instead of
lead in the earliest red watercolor. Barium content decreased in later booklets.

See Appendix I for all spectra.
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Friability Testing
User safety became a major concern due to pigment offset from the watercolors in every booklet. Lead
friability tests were conducted and compared to Hazard Standards and Clearance Levels for Lead in Paint,
Dust and Soil (TSCA Sections 402 and 403) provided by the Environmental Protection Agency (EPA).
Samples were taken in the Library Conservation Lab under the supervision of Conservation Scientist Dr.
Rosie Grayburn.

Three tests were used to quantify levels of friability:
1. Grainger Industrial Test Systems Test Strips: 0 to 400 ppm Lead Test Strips
2. Supelco Lead Test Strips: 20 - 40 - 100 - 200 - 500 mg/ l Pb MQuandt
3. Atomic Absorption Spectroscopy, Batta Environmental Labs, Newark, DE

The first two tests are at home test kits that utilize colorimetric analysis - test strips will change color
depending on the concentration of lead in the collected sample. The third test was performed by Batta
Environmental Labs via atomic absorption spectroscopy. Samples were collected using dried Ghost Wipes
designed for surface sampling lead and other heavy metals. The wipes fully dissolve during digestion for
complete recovery of collected material.

Initially, samples were collected in accordance with Standard Practice for Collection of Settled Dust
Samples Using Wipe Sampling Methods for Subsequent Determination of Metals according to the
American Society for Testing and Materials (ASTM D6966-18). This standard specifies:

1. Wear clean, powderless, plastic gloves
2. Place a 10 cm x 10 cm inert reusable template over the sample area
3. Using a damp wipe, firmly wipe the selected surface area up and down, then left to right, and

finally along the perimeter.

The procedure was modified, as the standard does not apply to library special collections. Damp wipes
were not used, and light pressure was applied in one direction to minimize mixing of colors. A 10 cm x 10
cm mylar mask was placed over the sample area, and a cotton swab was rolled across the surface once,
from left to right. Nitrile gloves were worn during collection. This process was used for the Grainger
Industrial Test Systems Kit and the Supelco Lead Test Kit on the watercolor sheets of Adventures of Dutch
Boy & the Color Sprites, copy two. This procedure was not continued further as the mylar mask
accumulated significant offset of pigments due to static - the page was used directly for later sampling.
Furthermore, while the test kits indicated the presence of lead, they were not sensitive enough to
determine the amount of lead in each sample, likely because the sample size was too small.

Samples from the Dutch Boy’s Hobby, copy two, and Dutch Boy Conquers Old Man Gloom were sent to
Batta Environmental labs for analysis. The Dutch Boy’s Hobby was chosen because the coloring book was
used; samples were collected from the watercolor page, the first and second painted pages, and the
interior front cover. Dutch Boy Conquers Old Man Gloom was sampled on the watercolor page, the offset
on the facing page, and the interior front cover.

In 2023, the EPA proposed more protective dust-lead hazard standards (DLHS) which identifies hazardous
lead in dust on floors and window sills, and dust-lead clearance levels (DLCL) which indicates the maximum
allowable amount of lead in dust after abatement. The proposed DLHS is any amount greater than zero as
reported by an EPA- recognized lab, and the DLCL is 3 µg/ ft2 - 25 µg/ ft2. Every page sampled, with the
exception of the interior front cover of both booklets, have lead dust far beyond EPA standards. The
booklets will be rehoused in four flap enclosures with a label indicating the presence of lead. Handling
guidelines will be developed, with the recommendation of a digital surrogate offered to researchers.

See Appendix II for results.
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Treatment Proposal

1. Take before and after treatment photographic documentation.
2. Surface clean the cover and leaves of the booklet with a soft brush and cosmetic sponges to

reduce accumulated surface grime.
3. Remove the rusted staples as they are now damaging the book and causing visually distracting

staining.
4. Reinforce possible areas of loss in the gutter of each bifolio with mulberry paper and wheat

starch paste in preparation for rebinding.
5. Rebind the booklet using a pamphlet stitch, utilizing existing piercing if possible.

Housing and Preventive Recommendations

The environmental conditions in the stacks should be as consistent as possible, to reduce expansion and
contraction of the composite materials of the book. Ideal temperatures are between 65 - 75°F and the
relative humidity should be between 40 - 60%.

The current housing is an archival four flap enclosure. Digitization should be considered as an alternative
to handling if requested for research.

Approval:________________________________________________Date:___________
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Treatment Report
1. Staples were removed with a microspatula and discarded.

2. The booklet was dry surface cleaned on a Tyvek lined tray in a fume hood with soft
cosmetic sponges. The sponges were discarded in a properly labeled lab waste container.

3. Pre-toned, pre-coated Tengujo tissue (5 gsm) was used to guard the center folds of each
bifolio. The pre-coated Tengujo was prepared with a 1:1 wheat starch paste and methyl
cellulose mixture and reactivated with 1:1 DI water and ethanol.

4. Three sewing holes were punched in the areas where the staples were, and white linen
thread was sewn through the booklet to secure the pages using a pamphlet stitch.

See Appendix III for discussion on cleaning strategy
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Materials Used in Treatment:

Treated by: Brittany F. Murray Date completed: March 26, 2024
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Appendix I: ED-XRF Spectroscopy Green Spectra = paper substrate
Red Spectra = pigment

Dutch Boy Conquers Old Man Gloom Red Watercolor Spectra

Dutch Boy Conquers Old Man Gloom Blue Watercolor Spectra
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Dutch Boy Conquers Old Man Gloom Yellow Watercolor Spectra
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Raman Spectroscopy

Blue Watercolor Spectra (red) and Prussian Blue Reference Spectra (blue)

Yellow Watercolor (red) Chrome Yellow (purple) Chrome Yellow Deep (green) Reference
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Appendix II: Friability Test Results

Grainger Industrial Test Systems Test Strips: 0 to
400 ppm Lead Test Strips

https://www.grainger.com/product/INDUSTRIAL-TEST-S
YSTEMS-Test-Strips-0-to-400-ppm-Lead-3VEX4

This was a qualitative colorimetric test. It is
inexpensive and did detect lead considering the
small sample size. It was not sensitive enough for
our purposes, but could be a good candidate for
institutions that do not have access to analytical

equipment.

Supelco Lead Test Strips: 20 - 40 - 100 - 200 - 500
mg/ l Pb MQuandt

https://www.sigmaaldrich.com/US/en/product/mm/110077?u
tm_source=google&utm_medium=organicshopping&utm_sour
ce=google&utm_medium=cpc&utm_campaign=20790375250
&utm_content=154400301983&gclid=CjwKCAiAuNGuBhAkEiw
AGId4aoGoJhInl8zBrxIIHD6gzMnEjFG8yDzg_SVEVdPyHY_K3Mw

0Vq00uxoCY7AQAvD_BwE

This was a semi-quantitative colorimetric test. It
was not sensitive enough for our purposes, likely
due to small sample size. The reading was difficult
to interpret - the sample is pigmented, and could

have altered the reading.
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Atomic Absorption Spectroscopy
Sample Collection for Dutch Boy’s Hobby (c.2) and Dutch Boy Conquers Old Man Gloom

Dutch Boy’s Hobby
RBR TP 937 N 27 D TC C2

Watercolor blocks Lead test Dried out ghost wipe - L-R - DB1

First and second page Lead test L: L-R motion - dry ghost wipe DB2
R: L-R motion - dry ghost wipe DB3

Interior front cover Blank L-R motion - dry ghost wipe DB7

Adventures of the Dutch Boy
and the Color Sprites
RBR TP 937 L 67 A TC C2

Watercolor blocks x 2
(interleaves removed)

Lead test 1. Grainger test using cotton; L-R
only due to smudging and a clear
amount of offset.

2. Supelco test (drops only) using
cotton L-R only due to smudging;
5 drops of reagent directly onto
the wipe.

- Mylar mask no longer used due
to offset from static.

Dutch Boy Conquers Old
Man Gloom
RBR TP 937 N 27 DC TC

Offset Lead test L-R motion - ghost wipe DB4

Watercolor block Lead test L-R motion - ghost wipe DB5

Interior front cover Blank L-R motion dry ghost wipe DB6

Batta
Atomic Absorption

Spectroscopy
Results

ug/sample ug/ft2

DB1 54 501.7

DB2 23 213.7

DB3 20 185.8

DB4 17 157.9

DB5 120 1114.8

DB6 2.7 25.1

DB7 1.8 16.7
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Appendix III: Cleaning Strategy

Lead abatement strategies were discussed with Lara Kaplan, Assistant Object Conservator at
Winterthur. Using a vacuum with a HEPA filter was considered, but ultimately, due to the use of
the vacuum and attachments in other labs, and the need for disposing of the vacuum bag, it was
simpler to use cosmetic sponges. Surface cleaning was conducted using latex-free cosmetic
sponges in a fume hood while wearing nitrile gloves.

1. The fume hood in the Library Lab was emptied and wiped down with Simple Green

cleaning solution and paper towels.

2. The fume hood was turned on and the work surface was covered with a sheet of Tyvek.

3. The pages were gently surface cleaned with cosmetic sponges.

4. Staples were removed with a microspatula.

5. Pre-toned Tengujo mulberry paper (5 g) was pre-coated with a 50:50 mixture of wheat

starch paste and methyl cellulose. Strips of the tissue were used to mend the holes in

the center fold of each bifolio using a 50:50 mixture of DI water and ethanol.

6. The booklet was rebound using linen thread in a pamphlet stitch.

7. The interior of the enclosure was surface cleaned in a similar fashion to the booklet.

8. The Tyvek, nitrile gloves, and cosmetic sponges were disposed of in a designated waste

container in the Library Lab.

9. Tools used were cleaned with D-Wipes.

10. The fume hood was wiped down once again with Simple Green cleaning solution and

paper towels.
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