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Understanding the composition of lead paint is crucial for safety, health, and regulatory compliance.
When dealing with paint that contains specific chemical components like lead chromate (PbCr207),
it's important to determine how much lead is present, especially considering how paint behaves as it
dries. In this article, we will explore how to calculate the amount of lead in a paint that contains
14.5% PbCr207 and loses 73% of its mass during drying. This information is vital for manufacturers,
painters, health officials, and homeowners concerned about lead exposure.

Understanding the Composition of Lead Paint

Before delving into calculations, it's essential to understand the basic components involved:

What is PbCr207?

- PbCr207, known as lead(II) chromate, is a bright yellow pigment commonly used in lead-based
paints.

- It contains lead (Pb), which is a toxic heavy metal.

- The percentage of PbCr207 in the paint indicates its concentration of this compound.

Why is Lead Content Important?

- Lead is hazardous, especially in older paints.
- Regulations often limit the allowable amount of lead in consumer paints.
- Knowing the lead content helps assess health risks and compliance.

Calculating the Lead Content in the Paint

To find out how much lead is in the paint, given the percentage of PbCr207, we need to understand
the chemical composition and perform some mathematical calculations.

Step 1: Determine the Molar Mass of PbCr207

- Atomic masses:
- Lead (Pb): approximately 207.2 g/mol



- Chromium (Cr): approximately 52.0 g/mol
- Oxygen (0O): approximately 16.0 g/mol

- Molar mass calculation:
-PbCr207 =1 x 2072+ 2 x52.0+ 7 x 16.0
- PbCr207 = 207.2 + 104.0 + 112.0 = 423.2 g/mol

Step 2: Calculate the Fraction of Lead in PbCr207
- The proportion of lead in PbCr207:
- (Mass of Pb) / (Mass of PhCr207) = 207.2 / 423.2 = 0.490

- This means approximately 49.0% of PbCr207's mass is lead.

Step 3: Find the Lead Content in the Paint

- Given that the paint contains 14.5% PbCr207:
- For every 100 g of paint, 14.5 g is PbCr207.

- The amount of lead in that 14.5 g of PbCr207:
-14.5 g x 0.490 = 7.105 g of lead.

- Therefore, in 100 g of paint:
- Lead content = 7.105 grams.

Impact of Evaporation During Drying

The second part of the question involves the fact that 73% of the paint's mass evaporates as it dries.
This significantly affects the amount of lead that remains in the dried paint film.

Understanding the Evaporation Process

- During drying, volatile components such as solvents or water evaporate.
- The remaining solid content, including pigments and binders, constitutes the dried paint.
- If 73% of the original mass evaporates, only 27% remains.

Step 1: Determine the Remaining Mass of the Paint

- For an initial sample:

- Starting mass: 100 g

- Evaporated mass: 73 g
- Remaining mass: 27 g



Step 2: Calculate the Lead Mass in the Dried Paint

- Since lead is part of the solid pigments, it remains in the dried film.
- The lead content per initial mass (from earlier) was approximately 7.105 g per 100 g of paint.

- For the remaining 27 g of dried paint:
- Lead mass = (7.105g /100 g) x 27g = 1.919 g.

Summary:
-In 100 g of original paint, approximately 7.105 g of lead is present.
- After drying, with 73% evaporation, about 1.919 g of lead remains per 27 g of dried film.

Practical Implications and Safety Considerations

Knowing the amount of lead that remains after drying is essential for assessing potential health
risks, especially in contexts where lead paint may deteriorate or be disturbed.

Lead Concentration in Dried Paint

- To determine the lead concentration in dried paint:
- Lead per gram of dried paint:

Lead amount / dried weight = 1.919 g/ 27 g = 0.0711 g/g, or about 7.11% lead by weight.

- This high concentration underscores the toxicity risk of dried lead paint.

Regulatory Limits and Safety Guidelines

- Many countries have strict regulations limiting lead content in paint:

- For example, the U.S. EPA limits lead in paint for residential use to 0.009% (90 ppm).

- The calculated lead concentration in dried lead chromate-based paint exceeds these limits by a
significant margin.

Handling and Removal

- Lead paint must be handled with care, especially during removal or disturbance.
- Proper protective equipment and disposal procedures are necessary to prevent lead poisoning.

Conclusion

Calculating the amount of lead in paint containing 14.5% PbCr207 and considering the evaporation
process reveals that a significant amount of lead persists in dried paint. From an initial 7.105 grams
of lead per 100 grams of paint, approximately 1.919 grams remain after 73% of the paint's mass
evaporates. This insight highlights the importance of safe handling, regulatory compliance, and



awareness of lead hazards in older or lead-based paints.

Summary of Key Points:

- PbCr207 constitutes 14.5% of the paint.

- Approximately 49% of PbCr207's mass is lead.

- The initial lead content is about 7.105 g per 100 g of paint.

- After 73% evaporation, about 1.919 g of lead remains in the dried film.

- The lead concentration in dried paint remains hazardous and exceeds many safety standards.

Final Note:

If you suspect lead paint in your home or project, consult professionals for testing and removal.
Understanding the chemical composition and the consequences of evaporation helps in making
informed decisions about safety and compliance.
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Frequently Asked Questions

What is the percentage of PbCr207 in the lead paint sample?
The lead paint contains 14.5% PbCr207.

How much of the paint evaporates as it dries?

Approximately 73% of the paint evaporates during drying.

How can I calculate the mass of lead (Pb) in the paint sample?

First, determine the mass of the paint sample, then find the mass of PbCr207 based on its
percentage, and finally calculate the amount of Pb contained within PbCr207 considering its molar
ratio.

What is the significance of the evaporation percentage in
determining the lead content?

Since 73% of the paint evaporates as it dries, the remaining 27% contributes to the solid content,
which includes the lead compounds; this affects the calculation of the total lead mass in the initial
paint sample.

How do I convert the percentage of PbCr207 to the actual
mass of lead in the paint?

Calculate the mass of PbCr207 in the sample, then multiply by the ratio of the molar mass of Pb
(207.2 g/mol) to the molar mass of PbCr207 (323.2 g/mol) to find the mass of lead.



What is the formula to determine the total lead content in the
paint based on given data?

Total lead mass = (mass of paint sample X 14.5%) X (mass ratio of Pb in PbCr207) X (fraction of Pb
in PbCr207), accounting for evaporation losses if necessary.

Additional Resources

How Much Lead Paint Contains 14.5% PbCr207 And 73% Of The Paint Evaporates As It Dries: An
Investigative Analysis

Introduction

Lead-based paints have long been a concern for public health and safety, especially given their
toxicity and persistent presence in older buildings. This article explores a specific aspect of lead
paint composition — the presence of 14.5% PbCr20- (lead chromate) — and investigates the
implications of the fact that 73% of the paint evaporates as it dries. Understanding the mass of lead
released during drying is critical for assessing environmental and health risks, as well as regulatory
compliance. This investigation aims to clarify the composition, the drying process, and the actual
amount of lead involved, providing a detailed, scientifically grounded perspective suitable for review
or journal publication.

Composition of Lead Paint and the Role of Lead Chromate

Understanding PbCr207 in Lead Paint

In many historical and some modern formulations, lead chromate (PbCr20-) has been used as a
pigment due to its vibrant yellow color and durability. It can constitute a significant portion of lead-
based paints, often ranging from small percentages up to 20% or more, depending on specific
formulations.

The chemical formula PbCr20- indicates a compound where each molecule contains:

- 1 atom of lead (Pb)

- 2 atoms of chromium (Cr)

- 7 atoms of oxygen (O)

The presence of this compound in paint formulations means the lead content is directly tied to the
amount of PbCr207 present.

Lead Content in PbCr20~
Calculating the lead percentage within PbCr20~ is essential:

- Atomic weights:



- Pb: approximately 207.2 g/mol

- Cr: approximately 52.0 g/mol

- O: approximately 16.0 g/mol

- Molecular weight of PbCr207:

207.2 (Pb) + 2x52.0 (Cr) + 7x16.0 (O)
=207.2 + 104.0 + 112.0

= 423.2 g/mol

- Percentage of lead in PbCr207:

(207.2 /423.2) x 100% = 49.0%

Thus, nearly half of PbCr207's mass is lead. If a paint contains 14.5% PbCr20-, the lead content from
this component alone is:

14.5% % 49.0% = 7.11%

This means that approximately 7.11% of the total paint mass is lead derived from PbCr20>.

Drying Process and Evaporation Dynamics

The Phenomenon of Evaporation in Paint Drying

Paint drying involves complex physical and chemical processes, including solvent evaporation, film
formation, and chemical reactions. The statement that 73% of the paint evaporates as it dries
suggests that a significant portion of the liquid component (likely solvents, thinners, or other volatile
organic compounds) evaporates, leaving behind a solid film containing pigments, binders, and other
non-volatile constituents.

Composition Changes During Drying

The evaporation process dramatically alters the mass and concentration of various components:

- Initial Total Mass (Mo): The combined weight of all components before drying.
- Remaining Mass (M1): The mass after 73% evaporation, which is 27% of Mo.

Mathematically:
M: = 0.27 x Mo

The key point is that the lead-containing pigment (PbCr20-) remains in the film; however, the overall
mass decreases due to solvent loss.

Calculating the Mass of Lead Released or Remaining



Step 1: Establishing the Initial Paint Mass

Suppose we start with an initial mass of 100 grams of wet paint for simplicity:
- Total initial mass, Mo = 100 ¢

- Evaporated mass: 73 g

- Remaining mass: M1 = 27 g

Step 2: Lead Content in the Remaining Paint

From the earlier calculation, the pigment constitutes 14.5% of the initial paint:
- Pigment mass:

14.5% of 100 g =14.5¢g

- Lead mass in pigment:

7.11% of 100 g = 7.11 g

Assuming the pigment remains in the dry film, the lead content in the residual 27 g of dried paint is
proportional to its original content.

Step 3: Adjusting for Evaporation

Since solvents evaporate, the pigment mass remains constant (assuming no pigment loss), so:
- Lead mass in dried film = 7.11 g

- Total dry film mass = 27 g

- Lead concentration in the dried film:

(7.11 g /27 g) x 100% = 26.3%

This indicates that, after drying, the lead pigment makes up approximately 26.3% of the dry film
mass.

Implications for Lead Exposure and Environmental Safety

Lead Release During Drying

Given that 73% of the paint evaporates as it dries, the volatile components (solvents) are primarily
responsible for mass loss, not the lead pigment, which remains embedded in the dried film.
However, during application and drying, some lead-containing dust or fumes could be released,

especially if the pigment particles are dislodged or if the paint is disturbed.

Long-term Lead Content in Dried Paint



The residual lead concentration in the dried paint (approximately 26.3%) per the calculation above
indicates a significant potential for lead exposure if the paint deteriorates or is disturbed.

Environmental and Health Risks

- Children and Pregnant Women: Exposure to lead dust can cause neurodevelopmental disorders.

- Occupational Exposure: Renovation or demolition activities involving lead paint can release
hazardous dust.

- Regulatory Standards: Many countries have strict limits on lead content in paints (e.g., 0.06% in
the US), making the presence of 7.11% lead in the wet formulation or ~26% in the dried film highly
regulated.

Summary of Key Findings

| Aspect | Details |

o
| PbCr207 content in paint | 14.5% |

| Lead content in PbCr207 | ~49% |

| Lead percentage in paint | ~7.11% of total mass |

| Evaporation loss | 73% of total paint mass during drying |

| Lead in dried film | Remains at ~7.11 g per 100 g initial paint |
| Lead concentration in dried film | ~26.3% |

Broader Context and Future Directions
Historical Use of Lead Chromate

PbCr207 was widely used in paints until health concerns led to regulatory bans. Its use in modern
formulations has been phased out or heavily restricted, but legacy paints still pose risks.

Need for Precise Measurement and Monitoring

Accurate assessment of lead content during different stages of paint application and degradation is
vital for risk management. Techniques such as X-ray fluorescence (XRF) and atomic absorption
spectroscopy (AAS) can quantify lead levels in situ.

Regulatory and Remediation Strategies

- Removal and Replacement: Safe removal of old lead-based paints.

- Encapsulation: Covering lead paint with a protective layer.
- Monitoring: Regular testing of painted surfaces in older buildings.

Conclusion

This detailed investigation underscores that a paint containing 14.5% PbCr20- inherently contains



approximately 7.11% lead by mass. Given that 73% of the paint mass evaporates during drying, the
lead pigment largely remains in the dried film, constituting a significant percentage of the residual

mass (~26%). The process of evaporation involves the loss of volatile solvents, but the lead remains
embedded in the film, posing ongoing health and environmental risks if the paint deteriorates or is

disturbed.

Understanding these dynamics is essential for public health officials, regulatory agencies, and
building professionals. Proper assessment, removal, and management of lead-based paints are
crucial to prevent lead poisoning and environmental contamination. Continued research and
technological advancements in detection and remediation will further enhance safety protocols
related to lead paint exposure.
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