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1
SKILL LEVEL  1

BEGINNER
How colors combine to make new colors.
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Color Mixing — Beginner

Subtractive vs Additive Mixing
Subtractive mixing (paint, ink, pigment): mixing colors absorbs more wavelengths of light, making the result

darker. Mix all subtractive primaries together and you get near-black. This is how physical paints work. The

primary colors in subtractive mixing are (ideally) cyan, magenta, and yellow — though art paints approximate

these with red, yellow, and blue. Additive mixing (light, screens): mixing colored lights adds wavelengths,

making the result lighter and more saturated. Mix all additive primaries (red, green, blue) together and you get

white. Screens and digital displays use additive mixing.

Artists primarily work with subtractive mixing in physical media. Understanding the difference explains why

mixing cyan and yellow paint gives green, but mixing red and green paint gives brown — not green, as it does

in additive light mixing.

[ VISUAL EXAMPLE ]

Two diagrams side by side: Left = subtractive (paint): three overlapping circles of cyan, magenta, yellow — overlap areas
produce red, green, blue, and centre produces near-black. Right = additive (light): three overlapping circles of red, green,
blue — overlap areas produce cyan, magenta, yellow, and centre produces white.

Common Mistakes

Mixing too many colors together

Adding 4 or more pigments to a mix typically produces mud. Most effective mixes use 2–3 pigments maximum.

Mixing by adding dark colors to light rather than the reverse

Dark, high-tinting-strength pigments (Phthalo blue, Quinacridone red) overpower pale colors quickly. Add small

amounts of dark to light, not large amounts of light to dark.

Expecting student-grade paints to mix like professional paints

Student-grade paints have lower pigment concentration and more filler, producing muddier mixes.

Professional-grade single-pigment paints produce cleaner secondaries.

Beginner Exercises
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Mixing Chart 20 min

TRAINS: All primary-to-primary combinations

STEPS

1. Create a 3×3 mixing chart using your three primary colors.

2. Row/column headers: Red, Yellow, Blue (or Cyan, Magenta, Yellow).

3. Fill each cell with the mix of the row and column header.

4. The diagonal cells are the pure primaries. The off-diagonal cells are the secondaries and tertiary mixes.

5. Note which pairs produce the cleanest secondaries and which produce the most neutral.

SELF-EVALUATE:

Which primary pair produces the cleanest secondary? Which pair produces the most neutral (grey or brown) mix?

Full Color Wheel Mix 35 min

TRAINS: Mixing 12 colors from 3 primaries

STEPS

1. Mix a 12-step color wheel from only 3 primary colors.

2. Steps: 3 primaries + 3 secondaries (mix of 2 primaries each) + 6 tertiaries (mix between primary and adjacent
secondary).

3. Focus on: consistent value across all 12 steps, even hue intervals, no muddy mixes.

4. This is the foundational mixing exercise for all media.

SELF-EVALUATE:

Are the 12 hue steps evenly distributed around the wheel? Which mix produced the most unexpected result?
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Value Mixing Study 25 min

TRAINS: Adding white and black to a color

STEPS

1. Choose one color (e.g., medium blue).

2. Mix 5 lighter versions by progressively adding white.

3. Mix 5 darker versions by progressively adding black.

4. Observe: adding white makes the color lighter but also cools and desaturates it. Adding black makes it darker
but also muddies and desaturates it.

5. Now try darkening the same color by adding its complement instead of black — compare the results.

SELF-EVALUATE:

How does adding white compare to adding black in terms of color quality (saturation, temperature)? Does
complement darkening produce a more naturalistic dark than black?

Gray from Complements 25 min

TRAINS: Mixing a neutral without black

STEPS

1. Mix 5 different neutral greys using only complementary pairs — no black or grey paint.

2. Pairs to try: red+green, blue+orange, yellow+violet.

3. Each pair should produce a different character of neutral.

4. Compare to a grey mixed with black and white.

5. Note the subtle hue character of complement neutrals vs. the flat quality of black-white grey.

SELF-EVALUATE:

Do complement-mixed neutrals have a different quality from black-white grey? Which complement pair produces
the most neutral grey vs. the warmest or coolest neutral?

Beginner Resources

James Gurney — Color and Light
gurneyjourney.com

Color mixing for illustrators. The most practical treatment for beginners.
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Michael Wilcox — Blue and Yellow Don't Make Green
amazon.com/search?q=wilcox+blue+yellow+dont+make+green

The definitive practical guide to mixing and why traditional primary colors don't produce clean secondaries.

Ctrl+Paint — Color Mixing Basics
ctrlpaint.com

Free library. Basic color mixing in digital context with applications to traditional.
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2
SKILL LEVEL  2

HOBBYIST
Limited palettes, natural colors, and avoiding mud.
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Color Mixing — Hobbyist

Limited Palette Mixing
The paradox of color mixing: fewer pigments on the palette often produces more harmonious and cleaner

results than more pigments. A limited palette of 4–6 carefully chosen pigments can produce almost any needed

color while automatically harmonising all the mixes (because they share common pigment components). The

classic limited palettes — Zorn palette (yellow ochre, cadmium red, ivory black, titanium white), or a warm/cool

pair of each primary — are based on centuries of discovery about which pigments mix most cleanly and

produce the most naturalistic results.

Color Bias and Mud Prevention
Every pigment has a color bias — it leans toward one adjacent color. Cadmium red leans toward yellow; alizarin

crimson leans toward blue-violet. To mix a clean secondary: use pigments that both lean toward the desired

secondary. For a clean orange: use a red that leans yellow and a yellow that leans red. To mix a neutralised

(muted) secondary: use pigments that lean away from each other. Knowing your pigments' biases is the key to

mixing clean colors and avoiding mud.

Common Mistakes

Mixing pigments with opposing biases for clean secondaries

Using a blue-leaning red and a yellow-leaning blue to mix purple — the result will be muddy because the biases

partially cancel each other.

Neglecting to clean brushes between mixes

Contaminating a new mix with traces of the previous mix. In transparent media (watercolor), previous mixes can

permanently contaminate.

Over-expanding the palette to solve a mixing problem

Adding a new tube of paint when a mixing problem is actually caused by poor color bias understanding or

technique. First solve the technique, then expand if truly needed.

Hobbyist Exercises
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Limited Palette Still Life 60 min

TRAINS: Painting with maximum 4 colors plus white

STEPS

1. Set a strict palette limit: 2 warm colors + 2 cool colors + white (no black allowed).

2. Examples: yellow ochre, cadmium red, ultramarine blue, phthalo green + white.

3. Paint a full still life from this palette only.

4. Can all needed colors (neutrals, darks, muted tones) be achieved with these 4 colors?

SELF-EVALUATE:

Can you achieve all required colors from the 4-color limited palette? Which color was hardest to mix from the
limited palette?

Color Bias Chart 35 min

TRAINS: Mapping your palette's pigment biases

STEPS

1. For each pigment on your palette, mix it with pure white and observe its bias.

2. Red leaning warm: cadmium red (yellow bias). Red leaning cool: alizarin crimson (blue bias).

3. Create a chart: each pigment, its bias direction, and what secondary it mixes cleanly with.

4. Use this chart to predict which pairs will produce clean secondaries vs. neutrals.

SELF-EVALUATE:

Can you predict the cleanliness of a secondary mix from pigment bias alone? Which bias pairing produces the
cleanest results in your palette?
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Naturalistic Color Mixing 55 min

TRAINS: Mixing observed colors from natural objects

STEPS

1. Set up a still life with complex natural colors (autumn leaves, fruit, skin, weathered wood).

2. For each major color note: identify the local color and mix it from your palette.

3. Focus on naturalistic colors — not the vivid primaries and secondaries, but the muted, complex tones that make
natural objects believable.

4. Can you mix every observed color from a 6-color palette?

SELF-EVALUATE:

Can you mix all observed naturalistic colors from a 6-color palette? Which natural color was hardest to reproduce?

Mud vs Clean Secondary 30 min

TRAINS: Demonstrating the effect of color bias pairing

STEPS

1. Mix the same secondary color (e.g., orange) 4 times with 4 different red+yellow pairs.

2. Pair 1: warm red + warm yellow (should be cleanest orange).

3. Pair 2: warm red + cool yellow.

4. Pair 3: cool red + warm yellow.

5. Pair 4: cool red + cool yellow (should be most neutralised/muted).

6. Compare all 4 oranges.

SELF-EVALUATE:

Is the progression from clean to muted orange consistent with color bias theory? What is the practical application of
this for mixing the specific colors you need most?

Hobbyist Resources

Michael Wilcox — Blue and Yellow Don't Make Green
amazon.com/search?q=wilcox+blue+yellow

The definitive book on color bias and clean mixing. Essential for hobbyist-level mixing.
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James Gurney — Color and Light
gurneyjourney.com

Mixing in the context of naturalistic illustration. Practical and comprehensive.

Zorn Palette Guide
search: zorn palette mixing

Multiple free resources on the classic Zorn limited palette. A highly practical starting point for limited palette work.
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3
SKILL LEVEL  3

PROFESSIONAL
Palette design and consistency in production.
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Color Mixing — Professional

Palette Design for Production
Professional palette design is the selection of a specific set of pigments (traditional) or digital color swatches

(digital) that: (1) can produce all colors needed for the specific project, (2) mix cleanly together without mud, (3)

produce consistent, reproducible results. For traditional media in production, palette design also considers

lightfastness (will the pigments fade?), transparency vs. opacity (critical for watercolor and glazing techniques),

and drying speed (oil vs. alkyd). A production palette is a professional specification, not an ad-hoc collection of

favorite colors.

Mixing for Reproducibility
In professional production, consistency between sessions and across an illustration series is required. In digital

work, colors are saved and reused exactly. In traditional work, mixing notes — the specific pigments and

approximate proportions used for key colors — are kept for each project. Professional traditional painters

develop a systematic approach to key color mixes: the shadow flesh tone, the shadow blue, the warm highlight

neutral — each has a defined recipe that can be reproduced across multiple sessions.

Common Mistakes

No mixing notes for traditional production work

Beginning a second painting in a series without any record of the key mixes from the first, making color matching

impossible.

Palette designed without considering project-specific color requirements

A general-purpose palette that happens to not include the specific hue range needed for a particular project (e.g.,

a palette without strong earth tones for a warm historical environment).

Digital palette too large for consistent use

A digital swatch library of 200 colors that is too large to use consistently. Professional digital palettes are typically

10–20 actively used colors, expanded from a smaller core palette.

Professional Exercises
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Production Palette Specification 90 min

TRAINS: Designing a project-specific palette

STEPS

1. Design a fictional project (historical illustration, sci-fi environment, portrait series) and write a production palette
specification.

2. Specify: 6–8 pigments (traditional) or color swatches (digital), the color range they cover, which pairs mix clean
secondaries, and any gaps in coverage.

3. Create 3 test illustrations using only the specified palette.

4. Evaluate: does the palette cover all project needs? What would you add or remove?

SELF-EVALUATE:

Does the specified palette cover all project color needs? What practical additions or substitutions would the test
illustrations reveal?

Mixing Notes System 2 sessions × 45 min

TRAINS: Creating reproducible color documentation

STEPS

1. Create a mixing notes system for a traditional illustration.

2. For each major color in the illustration (shadow tones, lit tones, neutrals, accents), document: pigments used,
approximate proportions, and a dried swatch.

3. After one week: can you reproduce all 6 key colors exactly from the notes?

4. Evaluate: what information was missing from the first round of notes?

SELF-EVALUATE:

Can you reproduce all 6 key colors one week later from the notes? What information proved essential for
reproducibility and what was insufficient?
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Cross-Session Color Match 2 sessions × 90 min

TRAINS: Maintaining consistency in a traditional series

STEPS

1. Create 2 paintings in a traditional medium intended as a series.

2. After completing the first painting, document all key colors.

3. Begin the second painting one week later, mixing from documentation only.

4. Compare: how closely do the key colors match between painting 1 and painting 2?

5. Identify the hardest colors to reproduce and improve your documentation for them.

SELF-EVALUATE:

How closely do the key colors match between the two sessions? Which colors were hardest to reproduce from
documentation?

Digital Palette Core Development 3 × 60 min

TRAINS: Building a 12-swatch production palette

STEPS

1. Develop a 12-swatch digital production palette for a specific illustration style.

2. The 12 swatches should include: 3 warm neutrals, 3 cool neutrals, 2 warm accents, 2 cool accents, 1 highlight, 1
darkest shadow.

3. Create 3 illustrations from this palette only.

4. After each: add, remove, or adjust up to 2 swatches.

5. Document the evolution of the palette through 3 iterations.

SELF-EVALUATE:

Does the 12-swatch palette cover all needs for your chosen illustration style? What were the most important
swatches — which could not be removed?

Professional Resources

Michael Wilcox — Blue and Yellow Don't Make Green
amazon.com/search?q=wilcox+blue+yellow

The definitive professional text on pigment behavior and palette design.
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Gamblin Artists Colors — Palette Guide
gamblincolors.com

Professional palette design resources from a major paint manufacturer. Free and authoritative.

James Gurney — Color and Light
gurneyjourney.com

Palette design and mixing in the professional illustration context.

Master Exercise Index
All exercises consolidated for quick reference.

Beginner

# Exercise Name What It Trains Duration

B1 Mixing Chart Primary combinations 20 min

B2 Full Color Wheel Mix 12 colors from 3 35 min

B3 Value Mixing Study White and black effects 25 min

B4 Gray from Complements Neutral without black 25 min

Hobbyist

# Exercise Name What It Trains Duration

H1 Limited Palette Still Life 4 colors plus white 60 min

H2 Color Bias Chart Mapping pigment biases 35 min

H3 Naturalistic Mixing Observed complex colors 55 min

H4 Mud vs Clean Secondary Bias pairing comparison 30 min

Professional

# Exercise Name What It Trains Duration

P1 Production Palette Spec Project-specific palette 90 min
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P2 Mixing Notes System Reproducible documentation 2×45 min

P3 Cross-Session Match Series consistency 2×90 min

P4 Digital Palette Core 12-swatch development 3×60 min
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Resource Directory
All recommended resources, consolidated.

Beginner

Resource URL Notes

James Gurney Color Light gurneyjourney.com Practical mixing intro

Wilcox Blue Yellow amazon.com Definitive mixing guide

Ctrl+Paint Mixing Basics ctrlpaint.com Free digital mixing

Hobbyist

Resource URL Notes

Wilcox Blue Yellow amazon.com Color bias and clean mixing

James Gurney Color Light gurneyjourney.com Naturalistic illustration

Zorn Palette Guide search: zorn palette Free limited palette resources

Professional

Resource URL Notes

Wilcox Blue Yellow amazon.com Pigment behavior professional

Gamblin Palette Guide gamblincolors.com Manufacturer palette resources

James Gurney Color Light gurneyjourney.com Professional palette design


