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Enhancing Dry Chemical Manufacturing 
Through Advanced Color Quality 
Control 

Introduction 

Color is a key indicator of quality in the chemical industry, especially for dry 

chemicals such as powders, granules, and solids. Across diverse applications—

from mining minerals to producing catalysts and pigments — manufacturers rely 

on color appearance to monitor purity, consistency, and proper formulation. A 

consistent color often signals that a chemical product meets specifications, 

while unexpected color shifts can flag impurities, contamination, or processing 

issues. This makes color measurement critical not only for final product quality 

but throughout the supply chain, from raw material inputs to intermediates and 

finished goods. In short, effective color quality control in dry chemical 

manufacturing helps ensure that every batch delivered performs as expected 

and satisfies customer standards for appearance and quality. 

Color as a Quality Indicator at Each Production Stage 

Color can reveal valuable information about chemical quality at each step of 

manufacturing. In incoming raw materials, color inspection verifies that 

suppliers have delivered the correct grade and purity of chemical. For example, 

a slight yellow or brown tint in what should be a pure white powder may 

indicate the presence of iron or other contaminants. Catching such off-color raw 

materials before use prevents quality issues downstream. During processing, 

monitoring the color of intermediate products helps track reaction progress 

and uniformity. If a reaction is incomplete or conditions deviate, the color of the 

mixture might differ from the expected norm, signaling operators to adjust 
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process parameters. At final production, the product’s color is a direct quality 

attribute – customers often define acceptable color ranges, and any deviation 

can imply that the batch is off-spec. For instance, in polymer manufacturing, an 

undesirable yellowish hue in pellets could mean thermal degradation or 

oxidation occurred, affecting material performance. By measuring color at the 

final QC stage, manufacturers ensure each batch meets its appearance 

specifications and performance criteria. Throughout distribution and storage, 

color checks can also indicate stability; if a dry chemical darkens or changes 

color over time or during transit, it may suggest degradation or moisture 

uptake, prompting investigation. Instrumental color measurements at multiple 

points (receiving, in-process, outgoing) thus act as an early-warning system for 

quality issues, helping maintain consistency and safety across the supply chain.  

Common Applications of Dry Chemical Color 
Measurement 

Color quality control is applied across many dry chemical industries to ensure 

product excellence: 

• Pigments and Dyes: Manufacturers of powdered pigments rely on 

precise color measurements to guarantee that each batch has the correct 

hue and intensity. Since pigments are sold for their color properties, 

even slight variations can affect downstream applications (e.g. paint or 

plastic coloration). Instrumental color testing ensures consistency batch-

to-batch, which is something customers demand. 

• Catalysts and Specialty Chemicals: Many catalysts and fine chemicals 

exhibit distinct colors related to their composition (for example, a catalyst 

containing copper might be blue-green). Monitoring color during 

production of these powders helps confirm the intended chemical 

structure and the absence of impurities. A color shift can reveal 
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contamination or incomplete synthesis that might not be evident through 

basic physical inspection. 

• Minerals and Mining Products: In the mining and minerals sector, color is 

used to grade materials like ores, powders, and mineral fillers. For 

example, the brightness (whiteness) of calcium carbonate or silica 

powder indicates its purity and suitability for high-end applications. 

Consistent color in minerals is also critical when they are used as 

additives; for instance, a slight color difference in a mineral filler could 

impact the appearance of plastics or paints it’s used in. Color 

measurements help mining chemical producers meet the strict color 

specifications required by electronics, construction, and renewable 

energy industries. 

• Polymers and Plastics: Plastic resins often start as pellets or powdered 

polymers. These materials should ideally be colorless or a specific color if 

pre-dyed. Instrumental color control is used to ensure polymer pellets 

have no unintended tint (e.g. no yellowing which could indicate 

oxidation) before they are molded into products. In masterbatch and 

compound production (where additives are mixed in), measuring the 

color of the dry compound ensures that the color will be correct when 

the plastic is processed, avoiding costly color corrections later. 

• Agricultural Chemicals and Fertilizers: Many solid fertilizers and 

agrochemicals are color-coded or have natural colors that correlate with 

their composition. Consistent color in a granular fertilizer blend, for 

example, can indicate thorough mixing of nutrients. If one batch appears 

darker, it could mean an over-addition of a certain ingredient or moisture 

ingress. By measuring color, fertilizer producers maintain product 

uniformity which farmers associate with quality. 
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• Detergents and Cleaning Powders: Color is also a brand signature in 

household and industrial chemicals like laundry detergents, dishwashing 

powders, and cleaning agents. Manufacturers measure the color of these 

powders to ensure they match the expected appearance (which can 

influence customer perception of efficacy). Moreover, color uniformity 

confirms that dyes or colored speckle particles are evenly distributed – a 

quality indicator that the formula is correctly mixed. Instrumental checks 

catch any drifts in color due to raw material changes or process upsets, 

helping avoid customer complaints. 

Limitations of Visual Color Assessment vs. 
Instrumental Measurement 

Historically, many companies relied on visual color evaluation—simply looking at 

a sample or comparing it to reference color standards. However, visual 

assessment of chemical color has serious limitations. Human perception is 

subjective and inconsistent: two people might perceive the same sample’s 

color differently under various lighting conditions, and even the same person’s 

judgment can change due to fatigue or ambient light. Subtle but crucial color 

differences often go undetected by the naked eye, especially for very pale tints 

or gradual drift over time. Furthermore, visual methods usually require ideal 

conditions (controlled lighting, trained observers, physical color comparison 

charts) that are hard to maintain on a busy factory floor. In practice, this led to 

unreliability – for example, slight yellowing from degradation or contamination 

might be missed until it became severe. Relying on sight alone also means 

color data isn’t quantified, making it difficult to set objective standards or 

tolerance thresholds for quality control. 

Instrumental color measurement with spectrophotometers overcomes these 

challenges by providing objective, numerical color data. A spectrophotometer 
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analyzes the sample’s light absorption/reflectance across the spectrum, 

detecting even minute color changes that a person would not discern. Because 

the instrument uses a standardized light source and geometry for every 

measurement, results are consistent and not influenced by external lighting or 

observer bias. This is especially important for dry chemicals, where factors like 

background or particle size might trick the eye – for instance, a yellow powder 

on a dark surface can look different than on a light surface, but an instrument 

will quantify the true color regardless of backdrop. Instruments also allow 

averaging of multiple readings and large sample areas, which is crucial for non-

uniform materials; a human might inadvertently focus on the lighter or darker 

portions of a heterogeneous sample, whereas an instrument can integrate over 

a representative area or multiple sub-samples to get a true average color. 

Another issue with visual checks is safety and practicality. Many dry chemicals 

(and their solvents or fumes) can be hazardous; performing a visual test often 

involves handling samples or using visual comparator solutions, which can 

expose staff to corrosive or toxic substances. Instruments like HunterLab 

spectrophotometers allow measurements to be done in closed sample holders 

or without direct contact, minimizing exposure risks. They also deliver results in 

seconds, far faster than preparing and comparing samples by eye, thus 

improving throughput in a production environment. In short, while visual 

evaluation was the traditional approach, it cannot match the accuracy, 

repeatability, and sensitivity of modern spectrophotometric color measurement. 

The transition from visual to instrumental methods has become an industry 

standard because it ensures that color quality control is scientific and reliable, 

rather than a matter of personal perception.  

Global Standards and Methods for Dry Chemical 
Color Evaluation 
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Color measurement in the chemical industry is guided by global standards and 

methods that ensure consistency and transparency across organizations. 

Central to these is the use of internationally recognized color scales and 

measurement practices. CIE L*, a*, b* (CIELAB) has become a universal color 

space for quantifying object color; it expresses color in numeric coordinates (L* 

for lightness, a* and b* for chromaticity) that are understood the same 

everywhere. Most modern spectrophotometers, including HunterLab’s, 

compute CIELAB values in accordance with standards like ASTM E308, which 

defines how to calculate color coordinates from spectral data. Using such 

standard methods means that a chemical producer in one country can 

communicate color values to a customer or regulator elsewhere with 

confidence that they’re speaking the same language of color. 

In terms of instrument measurement procedures, ASTM E1164 is a core 

practice that outlines how to acquire spectrometric data for color evaluation. 

HunterLab instruments adhere to this practice, ensuring that reflectance 

readings of dry samples (and transmittance for liquids, if applicable) are 

collected under geometrically and spectrally standardized conditions. For 

measuring the color of solid materials, specific standards address instrument 

geometry: ASTM E1348 (hemispherical geometry using an integrating sphere) 

and ASTM E1349 (bidirectional 45°/0° geometry) describe methods to measure 

color and reflectance factor for opaque materials. HunterLab’s bench-top 

spectrophotometers are designed to conform to these standards – for instance, 

sphere-based instruments (diffuse/8° geometry) follow E1348, while 45°/0° 

geometry instruments follow E1349. Adhering to these standards is crucial for 

dry chemical samples because geometry can affect results (glossy or matte 

powders can read differently under sphere vs. 45° measurements). By using 

instruments and methods compliant with ASTM and ISO guidelines, 

manufacturers ensure their color data is accurate and globally comparable. 
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There are also standard color indices widely used for specific applications. One 

example is the Yellowness Index (YI) and Whiteness Index (WI), which are 

particularly useful for chemicals that are supposed to be colorless or white. 

ASTM E313 is a standard practice for calculating these indices from 

instrumentally measured color coordinates. For a chemical like a high-purity 

polymer powder or a pharmaceutical excipient (though we exclude 

pharmaceuticals in this discussion), a low yellowness index and high whiteness 

index might be required to meet quality specs; an instrument will compute 

these values precisely. Other industries have legacy visual scales that have been 

translated into instrumental methods. For instance, the Gardner color scale 

(historically for resins and oils) and the Saybolt or ASTM D1500 color for fuels 

were originally based on visual comparison with tinted glass standards. Today, 

companies like HunterLab have pioneered converting these visual scales into 

instrumental measurements, so the same indices can be obtained objectively. 

This means a dry chemical producer can report something like an “ASTM color” 

or “Gardner index” measured by spectrophotometer, correlating to what older 

visual methods would have given, but with higher precision. 

Globally, many industries require compliance with such color standards. Quality 

systems (ISO 9001 and others) encourage using objective measurements for 

critical attributes like color. Additionally, regulatory bodies may reference ASTM 

or ISO color test methods for certain materials to ensure safety and quality (for 

example, the color of food additives or agrochemicals might be regulated to 

ensure no unwanted impurities). By following standardized methods and using 

instruments calibrated with traceable standards (such as NIST-traceable white 

reflectance standards), manufacturers of dry chemicals can not only maintain 

consistent internal quality control but also demonstrate compliance and 

equivalence of data to partners and authorities worldwide.  
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Advanced Solutions: HunterLab Spectrophotometers 
for Dry Samples 

Selecting the right color measurement instrument is essential for effective 

quality control of dry chemical products. HunterLab, with over 60 years of 

experience in color science, offers a range of spectrophotometers tailored to 

handle powders, granules, and solid materials. These instruments are 

recognized as best-in-class solutions for their accuracy, durability, and 

application-specific features. 

One of the flagship instruments for dry samples is the HunterLab ColorFlex® L2, 

a compact benchtop spectrophotometer optimized for powders and solid 

chemicals. The ColorFlex L2 uses a diffuse 45°/0° annular reflectance geometry, 

which illuminates the sample from a full 360° ring at 45° and measures at 0° 

(perpendicular) – this design yields highly consistent color measurements even 

on irregularly textured samples. The instrument’s large 25 mm measurement 

aperture allows it to average the color over a broad area, which is 

recommended for most granular or coarse powders to capture a representative 

sample color. For fine powders or situations where a smaller area is needed, 

interchangeable port inserts (down to 19 mm) are available, ensuring flexibility 

in sample presentation. 

The ColorFlex L2 is designed for simplicity and reliability in an industrial setting. 

It delivers a color result in about 3 seconds, enabling rapid throughput for high-

volume quality control. The device is fully self-contained with an onboard touch-

screen computer, so it does not require a separate PC – operators can easily use 

it in the lab or on the production floor with minimal training. Its small footprint 

means it can fit into crowded QA labs or production areas, and it can even be 

used in an inverted position to measure samples in trays or petri dishes from 

below. Crucially, HunterLab engineered the ColorFlex L2 with sealed optics and 
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a protective glass window at the measurement port. This protects the internal 

components from dust, spills, and abrasive particles – a common concern when 

dealing with powder samples – ensuring long-term stability and reducing 

maintenance needs. 

Versatile sample handling is another hallmark of HunterLab solutions. Dry 

chemical samples can be measured in various ways: poured into a sample cup 

(which can be simply placed over the measurement port), placed as a flat layer 

(for granular materials), or even stacked if they are in piece form. The sample 

cups are optically clear and do not influence color readings, and a fill line 

ensures the right sample depth for consistent results. An available opaque 

cover can be placed over the cup to block ambient light, preventing 

interference during measurement. These accessories make it nearly error-proof 

to present samples the same way every time, eliminating operator variability. In 

effect, the ColorFlex L2’s “fill, place, measure” design streamlines the workflow – 

the user simply fills the cup to the marked line, places it on the sensor (which 

self-aligns via the port insert), and the instrument rapidly measures and displays 

the color values. This kind of ease-of-use is a competitive advantage in a busy 

manufacturing environment, where speed and simplicity translate to higher 

productivity and less opportunity for error. 

Beyond the hardware, HunterLab spectrophotometers support a 

comprehensive range of color scales and indices out-of-the-box. The ColorFlex 

L2, for instance, can report not just CIELAB values, but also specialized indices 

like Yellowness Index, Whiteness Index (useful for judging high-purity 

chemicals), and others – all without extra software fees. This capability means a 

quality manager can instantly get the metrics that correlate to their product 

requirements, whether it’s a ΔE* color difference from a standard, a whiteness 

value for a filler, or a custom color index historically used in their industry. 
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HunterLab’s EasyMatch QC and EasyMatch Essentials software (included or 

available for use with PC connectivity) further allows customization of 

tolerances, batch record keeping, and generating reports that integrate into 

LIMS (Laboratory Information Management Systems) or SPC (Statistical Process 

Control) systems. Connectivity options like USB ports for data export or direct 

connection to printers and networks are built into the instrument, facilitating 

seamless data flow from the lab to enterprise quality systems. 

While ColorFlex L2 is ideal for most dry samples, HunterLab also offers other 

models to address specific needs. For example: 

• The Aeros spectrophotometer uses an open port, non-contact 

measurement design – perfect for “messy” samples or those that are not 

uniform and need a larger spot size or gentle handling (it can measure 

without compressing or disturbing the sample). This is useful for very 

coarse granules or odd-shaped solid pieces.  

• The Agera is a 0°/45° geometry instrument (the inverse of ColorFlex’s 

geometry) that uses imaging technology; it excels when strict 45/0 

measurement is required by a standard or when analyzing very dark or 

highly chromatic samples where imaging and a larger viewing area 

improve accuracy.  

• For companies that need to measure both liquids and dry materials with 

one instrument, the high-end UltraScan® Vis or UltraScan® Pro can 

measure in reflectance (for solids) as well as transmittance (for liquids 

and transparent solids) with the highest level of precision.  

• HunterLab’s portfolio also includes portable options like the MiniScan® 

EZ, a handheld sphere-based spectrophotometer, which can be 

beneficial for field testing or receiving inspections across a large facility. 

Importantly, all these instruments share HunterLab’s commitment to 
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accuracy and come with calibration standards and validation tools to 

ensure they perform to specifications daily. 

In recommending a solution, it comes down to matching the instrument to the 

application: for routine dry chemical QC, a ColorFlex L2 provides an excellent 

balance of ease and capability, whereas specialized scenarios might call for the 

Aeros (for non-contact large-area sampling) or Agera (for strict geometry 

requirements and imaging) – and HunterLab specialists can guide users to the 

best choice. What they all have in common is robust design, high accuracy, and 

a track record of success in the chemical industry, supported by HunterLab’s 

decades of expertise in color measurement. 

HunterLab’s Approach vs. Conventional Color 
Measurement Solutions 

HunterLab’s approach to color quality control in chemicals is distinguished by 

its focus on scientific accuracy, industry-specific solutions, and user-friendly 

design, setting it apart from other color measurement alternatives on the 

market. One major difference is HunterLab’s heritage and singular focus on 

color – since its founding, the company has pioneered advances in color 

science (Richard S. Hunter’s development of the Hunter Lab color scale is one 

example) and worked alongside standards organizations like ASTM to improve 

measurement methods. This legacy means HunterLab instruments are built on a 

deep understanding of the challenges specific to measuring color in 

challenging materials (like non-uniform powders) and a commitment to 

conforming with international standards (ensuring data from a HunterLab 

instrument is readily accepted and trusted). Many competitors offer general-

purpose spectrophotometers or colorimeters, but may not provide the same 

level of application support or guarantee of standards conformance. In contrast, 

HunterLab has literally helped write the book on color standards in chemicals, 
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and that expertise translates into more reliable and traceable measurements for 

the end user. 

Another key differentiator is the breadth of solutions and innovative sample 

handling accessories that HunterLab offers. In practice, this means whatever the 

form of a dry sample, there is likely a tailored HunterLab solution: e.g., 

specialized sample cups and the unique ring-and-disk “transflectance” 

accessory allow measuring not just opaque powders but even slightly 

translucent slurries or pastes in reflectance mode. Few alternatives provide this 

level of versatility in one instrument. Similarly, the ability to invert the instrument 

or use it in different physical orientations to accommodate various sample 

containers shows a practical design philosophy tuned to real-world lab 

conditions. Other spectrophotometers might require carefully prepared 

samples (like pressed pellets or flat surfaces only), whereas HunterLab systems 

are more forgiving and adaptable, reducing the preparation burden on 

technicians. This reflects an understanding of manufacturing realities – the goal 

is to make color measurements as seamless as possible, not a special ritual. 

When comparing to simpler visual comparator tools or basic colorimeters, 

HunterLab’s spectrophotometers provide full spectral data and higher 

resolution. Some alternatives in the industry might only measure a few broad 

wavelength bands (making them sensitive to only large color differences) or 

require the human eye to do the final match (subjective methods). By contrast, 

HunterLab instruments measure the continuous spectrum of the sample and 

calculate precise color values and indices automatically, effectively removing 

subjectivity and guesswork. The scientific advantage of this approach is evident 

in scenarios like detecting slight contamination: a HunterLab 

spectrophotometer might pick up a small shift in the a* value indicating a subtle 

reddish contaminant that a visual method would miss – a real example being 
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how Mobil Oil detected trace iron contamination via a positive a* reading that 

was invisible to the eye. Industry alternatives that lack such sensitivity could 

allow quality issues to slip through. Additionally, HunterLab designs its 

instruments with robust calibration and diagnostics. Features such as built-in 

diagnostic health checks, on-board calibration reminders, and performance 

validation software ensure the device stays accurate over time. Competing 

products may require more frequent manual intervention to verify performance 

or might not alert users to drift at all. 

HunterLab’s approach is also characterized by comprehensive customer 

support and training, which is an often underappreciated aspect of 

implementing color QC. Through their knowledge base, applications experts, 

and decades of case experience, HunterLab guides users in setting up effective 

color quality programs rather than just selling an instrument. This contrasts with 

generic instrument suppliers where a user might be left on their own to figure 

out appropriate standards or sampling methods for their unique product. For 

example, HunterLab provides guidance on how to select representative 

samples, handle tricky materials, and correlate instrumental readings with visual 

expectations, ensuring the technology actually solves the problem it’s intended 

to. Without naming competitors, it’s fair to say that HunterLab’s holistic 

approach – combining top-tier instrumentation, adherence to standards, 

application-specific innovation, and expert support – gives manufacturers a 

higher degree of confidence in their color quality control process. It’s not just 

about getting a color number; it’s about integrating meaningful color data into 

quality and process improvement decisions, something HunterLab excels at 

enabling. 
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Summary of ColorFlex L2 Features and Advantages 

To crystallize the benefits of advanced color quality control, below summarizes 

the key features of HunterLab’s ColorFlex L2 spectrophotometer for dry 

chemicals and its Functional, Application, Benefit, and Scientific advantages: 

Large Area View (25 mm aperture)  

Functional Advantage: Measures a broad sample area in one reading.  

Application Advantage:  Captures representative color of non-uniform powders 

or granules.  

Benefit: Reduces sample-to-sample variability and operator bias; more 

consistent QC decisions.  

Scientific Advantage: Averages out particle size/color variations, aligning with 

ASTM standards for heterogeneous samples (improved repeatability). 

Sealed Optics & Protective Port 

Functional Advantage: Prevents dust and spills from reaching internal optics. 

Application Advantage: Ideal for dusty plant environments and volatile 

powders. 

Benefit: Increases instrument longevity and stability; minimal cleaning 

downtime. 

Scientific Advantage: Ensures optical calibration remains stable, maintaining 

measurement accuracy over time despite heavy use. 

Fast Measurement (3-second read) 

Functional Advantage: Quickly captures full spectrum and displays results. 

Application Advantage: High throughput testing of many samples per shift. 

Benefit: Enables 100% batch screening or more frequent sampling without 

delaying production. 
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Scientific Advantage: Uses high-intensity light source and fast detectors, 

yielding precise readings rapidly without sacrificing accuracy. 

Stand-Alone Operation (Touchscreen PC) 

Functional Advantage: Embedded computer with intuitive UI for direct control. 

Application Advantage: Can be deployed on production floor or lab with no 

external PC needed. 

Benefit: Simplifies setup and use – operators can run tests and see results 

immediately; less training required. 

Scientific Advantage: Reduces system complexity (fewer points of failure) and 

ensures consistent software environment for color calculations (complies with 

ASTM E308 algorithms). 

Multiple Color Scales & Indices Built-In 

Functional Advantage: Calculates CIELAB, ΔE, YI, WI, Gardner, etc., in firmware. 

Application Advantage: Serves diverse industry requirements (plastics, 

minerals, chemicals) on one device. 

Benefit: No additional software or manual computation needed – saves time 

and avoids errors in converting color data to indices. 

Scientific Advantage: Implements standard formulae (e.g., ASTM E313 for 

whiteness/yellowness) with high precision, ensuring results match global 

reference values. 

Versatile Sample Handling (Cups, Port Inserts) 

Functional Advantage: Accommodates different sample forms (loose powder in 

cup, solid pieces, etc.). 

Application Advantage: Adapts to various dry sample types without elaborate 

prep (no pelletizing needed for most cases). 

Benefit: One instrument can measure everything from fine powders to coarse 

granules – cost-effective and convenient. 
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Scientific Advantage: Maintains proper measurement geometry (e.g., consistent 

path length with filled sample cup) so data remains accurate and comparable 

across forms. 

“Transflectance” Accessory (Ring & Disk) 

Functional Advantage: Unique solution allows measurement of translucent 

liquids/slurries in reflectance mode. 

Application Advantage: Extends instrument use to slurry or intermediate wet 

samples without a separate transmission instrument. 

Benefit: Greater flexibility in QC – can monitor process samples (e.g., wet cake 

or slurry color) with existing device, reducing equipment needs. 

Scientific Advantage: Based on scientific principle of reflectance with internal 

back reflector – light passes through sample twice, enabling semi-transparent 

sample measurement with sphere geometry. 

Data Connectivity (USB/LIMS/SPC integration) 

Functional Advantage: Outputs results via USB, Ethernet; LIMS/SPC 

compatibility. 

Application Advantage: Integrates color data into digital QA systems and 

statistical process control. 

Benefit: Eliminates manual data transcription, ensuring real-time data sharing 

and traceability of color results. 

Scientific Advantage: Supports standardized data formats and networking 

protocols, so color data can be aggregated and analyzed statistically 

(facilitating Six Sigma or other quality programs). 

HunterLab Legacy & Support  

Functional Advantage: Over 60 years of color science expertise; ongoing 

customer support (hunterlab.com) 

Application Advantage: Expert guidance in method development and 

instrument use for chemical applications. 
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Benefit: Faster implementation and problem resolution – users leverage 

HunterLab know-how to optimize their color QC process. 

Scientific Advantage: Continuous improvement aligned with ASTM/ISO 

standards development; scientifically validated practices ensure users stay at 

the cutting edge of color quality control. 

Hypothetical Case Studies: Impact of Instrumental 
Color Quality Control 

To illustrate the real-world value of advanced color measurement, consider a 

few hypothetical scenarios in dry chemical manufacturing and how instrumental 

color control can improve quality, reduce waste, and boost ROI: 

Case Study 1: Pigment Powder Consistency – BrightColor Chemicals produces 

an iron oxide red pigment powder used by paint manufacturers. They 

historically relied on a technician’s eye to judge if the pigment “looks right.” 

Occasionally, batches with subtle hue differences (due to slight variations in raw 

iron source or furnace temperature) went unnoticed until a customer 

complained that the paint color formulation required adjustment. By 

implementing a HunterLab spectrophotometer at final QC, BrightColor can 

quantify each batch’s color against a standard reference. In one quarter, they 

found that 3 out of 50 batches were just outside the acceptable ΔE tolerance; 

these were corrected by blending with other lots before shipment. As a result, 

customer rejections dropped to zero, and BrightColor avoided reprocessing 

costs. The quality manager also discovered a correlation between a small shift 

in the b* (yellow-blue) value and a specific impurity in the raw material – 

enabling them to refine their raw material specs. This proactive use of color 

data improved overall product consistency and strengthened their reputation 

as a reliable supplier. A bar graph could be inserted here comparing the 

number of off-spec pigment batches before vs. after implementing instrumental 
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color QC, highlighting the reduction in rejected lots. In terms of ROI, catching 

and correcting off-color batches internally saved tens of thousands of dollars 

and preserved valuable client relationships, far outweighing the instrument 

investment. 

Case Study 2: Reducing Waste in Detergent Production – CleanMix Corp. 

manufactures powdered laundry detergent in large batches. The detergent is 

white with blue speckles; the speckles contain an active ingredient and also 

serve as a visual cue of the brand. Historically, operators adjusted mixer times 

based on experience and then visually checked if the batch “looked right” 

(ensuring the white base and blue speckles were uniform). This subjective 

method sometimes led to over-mixing (which can degrade the appearance of 

the speckles, making them smear and the overall powder more blueish) or 

under-mixing (resulting in clusters of too-intense blue regions). CleanMix 

introduced an inline color monitoring system using a HunterLab 

spectrophotometer: a sample from each batch is measured for its L*, a*, b* 

values, and the color data is trended. They established control limits for those 

values, which correspond to the ideal balance of white and blue in the mix. The 

system immediately flagged a batch where b* (blue-yellow axis) was trending 

too high (too blue) – the team realized the mixing time was 10% longer than 

needed. By fine-tuning their process with this feedback, they not only 

prevented that batch from being wasted, but optimized the cycle to avoid over-

processing. Over six months, the plant documented a 15% reduction in off-spec 

product that had to be reworked or discarded, thanks to real-time color data 

guiding the production adjustments. The reduced waste in materials and the 

energy savings from shorter mixing times provided a clear financial gain. 

Additionally, color consistency became a marketing point for CleanMix – they 

could now guarantee that every box of their detergent looks identical, 

reinforcing customer trust in product quality. 
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Case Study 3: Supply Chain Quality Assurance for Polymers – PolyFine Inc. 

supplies specialty polymer powder to multiple global customers who use it to 

mold medical device components (non-pharmaceutical, but critical use). The 

polymer is supposed to be translucent white. Previously, PolyFine and its 

customers had occasional disputes: the supplier would send material that 

looked fine to them, but a customer would report a slight yellow tint upon 

receipt, causing concern that the polymer was overheating in transit or storage. 

These subjective impressions led to returned shipments and wasted freight. 

PolyFine decided to implement a strict color quality control protocol: they 

measure the Yellowness Index of each lot before dispatch and include the data 

on the certificate of analysis. They also worked with their customers to have 

them measure YI upon receipt with the same method. Using a HunterLab 

UltraScan instrument (which can measure both the reflected color and clarity 

since the polymer can be slightly translucent), they achieved very tight 

agreement on color values. In one instance, a customer did measure a higher 

Yellowness Index than PolyFine did at shipment. Because both were using the 

same instrumental method, they traced the issue to a slight degradation during 

transit – the polymer was being stored in a hot warehouse, causing the color 

change. With objective data in hand, PolyFine helped the customer implement 

better storage conditions (cooler temperature), and the problem was resolved. 

This collaboration, made possible by instrumental color measurement, reduced 

material waste (no more unjustified returns of good product) and improved 

trust. PolyFine estimates saving $50,000 annually in avoided returns and freight, 

and both supplier and clients now have a data-driven assurance of quality. This 

case underlines how consistent color measurement across the supply chain can 

pinpoint where issues occur and help partners take corrective action, rather 

than resorting to blame or precautionary scrapping of material. 
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These hypothetical scenarios demonstrate tangible outcomes: improved quality 

control (catching issues early), reduced waste and rework (with associated cost 

savings), and increased ROI through both direct savings and enhanced 

customer satisfaction. In each case, the introduction of precise color 

measurement turned color from a vague quality attribute into a quantifiable, 

manageable parameter. By using instruments like HunterLab’s 

spectrophotometers, manufacturers transformed their color quality control from 

a reactive, subjective process into a proactive, data-driven one – ultimately 

leading to more efficient operations and better products. 

Actionable Takeaways 

Color quality control is more than an aesthetic concern in dry chemical 

manufacturing – it is a practical tool for ensuring product consistency, detecting 

issues early, and meeting customer expectations. By moving from subjective 

visual assessments to advanced instrumental measurements, companies can 

achieve a new level of precision in quality management. The following are some 

actionable takeaways for quality and manufacturing professionals seeking to 

enhance their processes: 

• Integrate Color Checks at Critical Points: Identify stages in your 

production and supply chain where color is a quality indicator (raw 

material receiving, key process steps, final QC, incoming inspection at 

customers) and implement routine color measurements at those points. 

This builds quality into the process and prevents costly issues from going 

undetected. 

• Adopt Objective Measurement Tools: Replace or supplement visual 

inspections with a reliable spectrophotometer suited to your sample 

types. Ensure the instrument is calibrated and used under standard 
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conditions so that color data is objective and reproducible. This will 

eliminate guesswork and disputes related to color. 

• Train and Standardize Procedures: Develop standard operating 

procedures (SOPs) for color measurement – include guidelines on 

sample preparation (e.g., how to fill sample cups for powders to 

consistent depth), instrument settings, and how to interpret results. Train 

your QC staff not only on instrument operation but on basic color 

science, so they understand what the numbers mean (for example, what 

a change in L* or YI signifies for your product). 

• Leverage Color Data for Continuous Improvement: Don’t just collect 

color numbers – use them. Set up control charts for color metrics (L*, a*, 

b* or color difference ΔE) and use statistical process control to catch 

drifts or shifts in color trends early. Correlate color data with process 

parameters and outcomes; you might discover, for instance, that a higher 

b* correlates with a specific impurity or that a certain mixer speed yields 

the best color uniformity. Such insights can drive process optimizations 

and cost savings. 

• Ensure Alignment with Standards: Wherever applicable, align your color 

measurements with industry standards (ASTM, ISO, or customer-specific). 

Using standard indices and methods (like ASTM E313 for whiteness or 

ASTM D1925 for yellowness) helps in communicating with suppliers and 

customers and demonstrates professionalism and compliance. It also 

means your data will be meaningful outside your lab, which is crucial for 

multi-site or supplier-customer quality agreements. 

• Choose the Right Instrument for the Job: Evaluate the range of 

HunterLab spectrophotometers (or similar high-quality instruments) to 

find the best fit for your materials. For example, if measuring only dry 

powders, a robust reflectance-only unit like ColorFlex L2 might be ideal; 
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if you have liquids or need expanded capabilities, consider a more 

versatile model. Also consider environmental factors – a sealed optic 

instrument is important if your environment is dusty. Making the right 

choice will maximize both the accuracy of measurements and the 

instrument’s longevity and ease of use. 

• Engage with Experts and Support: Don’t hesitate to use the resources 

available from instrument manufacturers like HunterLab. Their decades 

of experience mean they can often suggest solutions to tricky color 

problems (such as how to measure a very dark powder, or how to handle 

fluorescence or metamerism issues). Utilize their technical support and 

knowledge base to continuously refine your color quality program. 

Sometimes a small change in method – like using a larger sample size or 

a specific index – can significantly enhance the reliability of your quality 

control. 

Conclusion 

By following these steps, quality and manufacturing professionals can turn color 

into a controlled, quantitative part of their production process rather than a 

subjective afterthought. The payoff comes in multiple forms: fewer batch 

rejections and returns, lower waste, improved efficiency, and greater 

confidence from customers who receive products that are consistent in 

appearance and performance. In an industry where even slight variations can 

have ripple effects, advanced color quality control provides a competitive edge. 

Embracing these practices with the help of modern spectrophotometers like 

HunterLab’s will ensure that your dry chemical products not only meet their 

specifications but also uphold the highest standards of quality every time. 


