‘;’ HunterLab

Enhancing Petrochemical Quality Control
with Spectrophotometric Color
Measurement

Introduction

Color is a critical quality attribute in the petrochemical industry. From refinery outputs
like fuels and solvents to lubricants and base oils, a product’s color often serves as an
immediate indicator of its purity and consistency. Manufacturers and end-users alike
use color specifications for quality control, as color shifts can reveal contamination,
oxidation, or other unwanted changes in chemistry. For example, oils rich in
unsaturated compounds (aromatics or olefins) tend to exhibit a deeper yellow tint than
highly paraffinic oils - a visual cue correlated with higher impurity content and different
performance characteristics. Thus, maintaining the correct color is not merely
cosmetic; it is tied to product efficacy, regulatory compliance, and customer

expectations in petrochemicals.

Beyond visual appeal, color can flag issues at various production stages. Early in
refining, the gradual lightening of color signifies the removal of contaminants and
higher refinement. During blending and formulating, color uniformity ensures that
additives have been properly mixed and no incompatible reactions have occurred.
Later, in storage or distribution, any darkening or haze development might indicate
degradation or contamination (for instance, ingress of water or particulates). In used
oils, a dramatic color change is an early warning of breakdown: as lubricants oxidize or
overheat, they tend to darken, with blackened oil signaling severe degradation. These
examples underscore that color measurement provides a rapid, non-invasive means to
monitor quality at each step of the petrochemical supply chain, helping to catch

problems before they escalate.
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What Color Reveals About Petrochemical Quality

Color assessment offers valuable insights into petrochemical quality and processing

efficiency at every stage of manufacturing:

Degree of Refinement: In fuels and base oils, color often reflects the level of
refinement. Lighter (water-white) color indicates more thorough removal of
impurities like sulfur, metals, or unsaturated compounds, whereas a yellow or
amber hue suggests remaining impurities or less severe processing. Refiners
use color as a quick check that a product has reached the desired purity grade.
Contamination and Degradation: Any unexpected color change can signal
contamination. For example, a reddish or dark hue in a solvent might indicate
rust or polymeric by-products leaching in. In manufacturing, oxidation or trace
metal contaminants often cause a shift in color, alerting operators to potential
process upsets. In finished fuels, haze or opacity (loss of clarity alongside color)
can reveal the presence of suspended particulates or water. Even after
production, distributors monitor color because mixing of products or aging in
tanks will darken fuels and oils. In fact, one of the earliest signs of lubricant
breakdown is a change in oil color as oil oxidizes or overheats it will gradually
turn from bright amber to brown and eventually black in severe cases. Such
changes, measured quantitatively, let quality teams detect and remove off-spec
material before it reaches customers.

Consistency and Batch-to-Batch Quality: Petrochemical companies strive for
consistent color between batches as part of quality assurance. A stable color
means the process is in control - feedstock quality, processing conditions, and
additive formulations are all consistent. Deviations in color intensity (darker or
lighter than standard) can indicate an incorrect mixture or concentration. For
instance, an overly dark lube oil might suggest an overdose of an additive or

the presence of impurities, whereas an unusually light color could mean
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insufficient additive or an off-spec feedstock dilution. Because color intensity in
some products correlates directly with concentration of key ingredients,
measuring color helps verify that formulation targets are met. In summary, color
acts as an at-a-glance QC metric to confirm that each production lot meets its
specification before it moves further down the supply chain.

Regulatory and Safety Indicators: In certain cases, color is deliberately used as a
code for regulatory compliance - for example, some countries dye off-road
diesel red or heating oil purple for taxation and identification purposes. While
these are intentional colorations, instruments still verify the correct hue and
intensity. Unintended color deviations, on the other hand, can indicate a safety
issue (such as contamination with a hazardous substance). By continuously
monitoring color, petrochemical companies ensure they stay within the bounds

of product specifications and safety regulations.

Applications of Color Measurement in Petrochemical
Processes

Color quality control is integrated into many applications across petrochemical

manufacturing and the supply chain:

Refining Operations: Refineries measure the color of intermediate streams and
finished products to gauge the efficacy of processes like distillation, hydrogen
treating, or filtration. For example, kerosene or diesel’s ASTM color is checked
after hydro treatment to ensure contaminants are sufficiently removed. If a fuel’s
coloris too dark (beyond spec), it may be recycled through additional
processing. Color data thus guide process adjustments and signal when
processing is complete. Instrumental color measurements can be automated in
refinery labs to provide near real-time feedback to operators.

Product Blending and Formulation: When blending base oils with performance

additives (for lubricants, hydraulic fluids, etc.), or mixing different gasoline
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components, color is measured to ensure the blend meets the target
appearance. A change in color can occur if an incompatible additive reacts or if
there’s a mix-up of components. By measuring color at the blend stage,
operators can correct issues early. For instance, a slight haze or yellowing in
what should be a water-clear solvent blend might indicate contamination that
needs filtration. Color measurement during blending also ensures that dyeing
(if a dye is added for identification) is uniform.

Quality Assurance Laboratories: In petrochemical QA/QC labs, technicians
routinely perform color tests on final products against industry standards
(discussed below). Whether it's grading a lubricant by ASTM D1500 color or a
solvent by APHA/Hazen units, these measurements are part of the Certificate of
Analysis. Meeting the specified color grade is often contractually required for
customer acceptance. Instruments are used to certify that, for example, a
transformer oil is "ASTM Color 1.0 max” or a benzene solvent is "<10 APHA
units”. Failing color specs might mean the batch is held back for rework or
downgrading, which has significant cost implications. Therefore, reliable color
measurement helps avoid costly reprocessing by ensuring only conforming
material ships out.

Specification Compliance and Customer Satisfaction: Ultimately, consistent
color assures customers that they are receiving the expected product. For
example, a pale lubricating oil that suddenly appears darker brown could alarm
a customer about possible quality issues. By tightly controlling color,
petrochemical suppliers demonstrate adherence to specifications. This is
especially important in automotive fluids and specialty chemicals where
appearance can imply purity and performance. In summary, applications of
color measurement span from process control (refining, blending) to quality
control (batch release, regulatory compliance) to supply chain integrity

(ensuring products maintain quality during storage and transport).
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Limitations of Visual Color Grading

Historically, petrochemical color was often assessed by human observers comparing

samples to reference standards (such as colored glass disks or liquid standards). While

simple in concept, visual color grading has many limitations, which is why modern

quality programs are shifting to instrumental methods:

Subjectivity: Human perception of color can vary widely. Different technicians
may judge the same sample as slightly different color grades due to individual
eyesight differences or bias. Even the same person'’s perception can drift over
time or with fatigue. What looks “acceptable” to one operator might fail
another’s criteria, leading to inconsistent decisions. Instruments eliminate this
subjectivity by quantifying color in objective numeric terms.

Lighting and Environment Dependence: Visual comparisons are highly sensitive
to lighting conditions and background. The color of a fuel sample can appear
different under sunlight vs. fluorescent lab lighting. Standard visual methods
attempt to control this (e.g. using specified light sources and tubes), but even
subtle differences in ambient light or the observer's angle can affect the result.
Spectrophotometers have their own controlled light source and detect
transmitted light precisely, ensuring the measurement is the same regardless of
external lighting.

Limited Resolution and Range: Visual color scales typically have coarse
increments. For instance, ASTM D1500 (mineral oil color) has 16 reference
colors in 0.5-step intervals from 0.5 to 8.0 - an observer might report "ASTM
Color 2.0" or "2.5" but not 2.3, even if the true color lies between standards.
Instrumental measurements can resolve very fine differences, providing more
sensitive detection of changes. They can also measure beyond the range of

human visual standards (e.g. if a sample is darker than the darkest standard, an
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instrument can still quantify it, whereas a visual method would just report “>8").
This higher resolution is crucial for tight quality control.

 Stability of Standards: Many visual methods rely on physical standards (colored
glass, liquid chemical solutions) that can deteriorate or vary batch-to-batch. For
example, the Saybolt color test traditionally uses colored oil standards and the
APHA (Platinum-Cobalt) scale originally used chemical solutions that could age
or become imprecise. Over time, standards can fade or get contaminated,
leading to errors. In contrast, a spectrophotometer is calibrated with stable
references and operates by first principles of light absorbance, reducing
reliance on maintaining sets of fragile standards.

 Inability to Measure Haze: Visual graders focus on color but often cannot
quantify sample clarity (haze) objectively. An operator might note “sample had
a slight haze” but this isn't standardized. Haze - caused by microscopic particles
or phase separation - can significantly affect appearance and is critical in
petrochemicals (e.g. jet fuel must be clear & bright). Instrumental systems can
measure haze/turbidity along with color (discussed later), providing a more

complete picture of sample appearance than visual color alone.

For these reasons, instrumental spectrophotometric methods are now preferred in
petrochemical color control. They offer an unbiased, precise, and reproducible way to
measure color that aligns with scientific standards. By removing human error and
ambiguity, instruments help ensure that color specifications are met with high
confidence. In practice, many industry standards have adopted or allow automated
instrumental procedures as equivalents to the old visual tests, marrying the
consistency of modern technology with the legacy color scales that stakeholders

recognize.

Industry Color Standards in Petrochemical Quality
Control
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The petrochemical industry uses several well-established color scales and standards

globally to define product color. These scales enable common language for color

specifications and are often built into regulatory or contractual product requirements.

Key standards include:

ASTM D1500 (ASTM Color Scale): This is a widely used method to grade the
color of petroleum products, especially lubricating oils, heating oils, diesel
fuels, and similar hydrocarbons. The ASTM color scale ranges from 0.5 (pale
straw/yellow) to 8.0 (deep red) in 0.5-unit increments. Historically determined
by visual comparison to colored glass disks, ASTM D1500 indicates the level of
refinement or contamination - darker color can signify lower refinement or the
presence of heavy contaminants. Instrumental methods such as ASTM D6045
have been developed to measure ASTM color automatically using tristimulus
(spectrophotometric) techniques for greater accuracy. Many petroleum product
specifications (e.g., diesel fuel spec ASTM D975) include a maximum ASTM
color value to ensure product consistency.

Saybolt Color (ASTM D156): The Saybolt scale is used for lighter petroleum
products that are near water-clear to pale yellow. It is measured on a scale from
+30 (completely colorless) to -16 (dark yellow). Typical products graded by
Saybolt color include gasoline, kerosene, jet fuel, naphtha, and some base oils.
A high Saybolt number (close to +30) means the sample is very clear, whereas
lower or negative values indicate more color (yellow) in the sample.
Traditionally, Saybolt color was determined with a visual comparator
instrument, but modern spectrophotometers can report Saybolt color per
ASTM D6045 or equivalent methods, eliminating operator bias. Maintaining a
high Saybolt color (e.g., +25 or above) is often required for premium fuels and
solvents to indicate purity.

APHA Color (ASTM D1209, aka Pt-Co or Hazen Color): Originally developed by

the American Public Health Association for water purity, the APHA or Platinum-
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Cobalt scale assigns a value %rom 0 (distilled water, completely clear) up to 500
(highly colored) based on a yellow tint. In petrochemicals, APHA color is used to
ensure clear liquids such as solvents, alcohols, glycols, or feedstocks are
essentially colorless. For example, a high-purity hexane or an alcohol might
have an APHA <10 as a quality requirement. Visually, APHA was determined by
comparing the liquid against reference solutions of platinum-cobalt chloride;
now ASTM D1209 and D5386/D8005 define instrumental procedures for APHA
color using spectrophotometry. Many chemical and pharmaceutical materials
also cite APHA (Pt-Co) color limits in their specs because it is sensitive to even
trace levels of impurities that give a yellow shade.

Gardner Color (ASTM D1544): The Gardner scale ranges typically from 1 (light
yellow) to 18 (brown) and was historically used for resins, varnishes, fatty acids,
and drying oils. In petrochemicals, it occasionally applies to substances that
ASTM color or Saybolt do not cover well, such as certain petrochemical
intermediates or transformer oils that have a more orange/brown tint. Like other
scales, originally it involved visual comparison to liquid or glass standards.
Modern spectrophotometers can output Gardner color values directly, ensuring
consistency without maintaining aged standards. The Gardner and APHA scales
overlap on the low end; a very pale sample might be measured on APHA until it
exceeds 70, then by Gardner up to 18.

Other Notable Scales: There are numerous other color indices used in specific
niches of petrochemicals and related industries. Examples include: the lodine
color scale for iodine value in chemicals (brownish hues), Lovibond® RYBN
scale traditionally for oils/fats, and AOCS-Tintometer color for edible oils
(red/yellow). In the fuels domain, some countries or companies use visual color
ratings (like “water white”, “sky blue” etc. for specialty fuels), but these are
increasingly replaced by objective scales. Regulatory bodies might also define

color limits (e.g., EU’s requirement that heating oil is marked by a certain dye).
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The key point is that modern instrumentation can usually measure all these
scales. Advanced spectrophotometers come with software to report results in
the desired units (whether it's Saybolt, ASTM, APHA, etc.) from a single spectral
measurement. This capability greatly simplifies compliance with global and
industry-specific color standards, since one instrument can verify against

multiple criteria in one go.

Spectrophotometric Solutions: HunterlLab Vista for
Petrochemical Color Control

Instrumental color measurement has become the gold standard for petrochemical
quality control, and HunterLab's Vista spectrophotometer represents a best-in-class
solution to meet these needs. The Vista is a transmission spectrophotometer designed
specifically for liquids, offering a combination of advanced capabilities tailored to
petrochemical applications. Below, we highlight why the Vista is recommended as a
superior choice for color and haze measurement in the petroleum industry, backed by

scientific reasoning and industry use cases.

Unparalleled Accuracy and Objectivity: The HunterLab Vista provides precise,
spectrophotometric quantification of color by measuring light
absorption/transmission, which removes the guesswork inherent in visual methods. It
captures full-spectrum data (400-700 nm) for each sample, converting the spectral
information into objective color values. This enables Vista to detect subtle color
differences and shifts that human eyes or filter-type colorimeters might miss. The
instrument applies fundamental principles like Beer's Law (Beer-Lambert law) -
relating absorbance to concentration - ensuring that color measurements correlate
strongly with the actual concentration of color-contributing impurities in the sample. In
practical terms, if a petrochemical sample’s color changes due to a slight increase in,

say, dissolved contaminants, Vista's high resolution spectral analysis will pick it up
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quantitatively. This level of sensitivity means earlier detection of quality issues and

tighter process control compared to competitors or older methods.

Simultaneous Color and Haze Measurement: A standout feature of the Vista is its
ability to measure both the transmission color and the haze/turbidity of a liquid
simultaneously in one instrument. This is particularly beneficial for petrochemicals,
where clarity is as important as hue (for instance, diesel or jet fuel should not only be
the right color but also free of haze). Traditionally, a lab might use a colorimeter for
color and a separate turbidimeter or visual inspection for haze. Vista combines these,
using an integrated sphere optical design to capture both direct and diffused
transmitted light. In one quick measurement, a QA technician gets the sample’s color
value (on any required scale) and a haze percentage per ASTM D1003 Procedure B
(the standard for haze in transparent liquids). This dual measurement is an “industry-
first” innovation that gives deeper insight into product quality. For example, if a fuel
sample meets color spec but has high haze, the Vista will flag it - something a color-
only instrument would miss. By automatically including haze results, Vista helps users
ensure both color and clarity specifications are achieved without additional effort or

instruments.

Comprehensive Support for Industry Standards: HunterLab has pioneered the
translation of traditional visual color scales into instrumental readings. The Vista comes
pre-loaded with a comprehensive range of color scales and indices relevant to
petrochemicals, all accessible through its embedded software. With a single
measurement, Vista can report results in terms of ASTM Color, Saybolt, APHA/Pt-Co,
Gardner, and many more indices. This includes specialized indices like ADMI (for
water quality) and even pharmacopoeia color tests, but for petrochemical users the
key is no manual conversions - Vista directly outputs the color values needed for
compliance. For instance, if a lube oil needs to meet ASTM D1500 <3.0 and the same

sample’s clarity is specified in Hazen units, the Vista can deliver both numbers from
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one test. This versatility contrasts with some competing instruments which might only
support one or two scales or require separate configurations for each. HunterLab’s
long engagement with standards organizations (ASTM, ISO) means that Vista's
methods conform to the official standards (e.g., ASTM D6045 for tristimulus color of
petroleum), ensuring the readings are not only precise but fully compliant with
industry norms. In short, Vista serves as a single, traceable platform to satisfy all color-

related standards in petrochemical QC.

Precision, Repeatability, and Stability: The Vista's optical engineering (a double-beam
spectrophotometer with LED light source) gives it exceptional measurement stability
and repeatability. The use of long-life LEDs provides a consistent illumination over
time without the drift associated with aging lamps, and the double-beam design
means the instrument self-compensates for any minor fluctuations by always
comparing sample measurement to a reference beam. For the user, this translates to
consistent results day-to-day and across instruments - a critical factor if multiple labs or
shifts are involved. Competitor systems that use single-beam optics or less stable light
sources might require frequent recalibration or exhibit more variation, potentially
leading to false alarms or missed spec failures. Vista also features automatic internal
calibration (internal standardization) - an onboard system verifies and adjusts the
instrument’s baseline without manual intervention. This innovation means the device
can maintain its accuracy between scheduled external calibrations. Operators don't
need to stop and calibrate before every batch test; the instrument checks itself and
alerts if any calibration drift is beyond tolerance. The net result is higher confidence in
each reading and less downtime, something that directly improves lab productivity

and reliability of quality decisions.

Ease of Use and Integration: Despite its advanced capabilities, the Vista is designed
with user-friendly operation and integration in mind. It is a stand-alone unit with an

intuitive touchscreen interface, so lab technicians can run tests and view results without
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needing a dedicated computer. The interface (HunterLab's Essentials software) guides
users through selecting scales, running measurements, and even setting up pass/fail
tolerances for color standards. Training requirements are minimal - even non-
specialists in plant operations can use the one-touch measurement to get accurate
color data. The instrument’s small footprint is another practical advantage: it occupies
little bench space and can even fitinside a fume hood or mobile cart. This is important
in petrochemical labs, where space is at a premium and samples may be volatile or
odorous (hence often handled under hoods). Vista's sample compartment is spill-
resistant and can accommodate a variety of cuvettes, test tubes, and sample cells,
adding safety and convenience when dealing with chemicals. Furthermore, Vista
supports multiple sample vessel sizes and even flow cells, enabling measurements of
everything from tiny volumes of specialty chemicals to large-volume, high-throughput
process streams. HunterlLab's unique “custom indices” feature allows users to measure
in non-standard path lengths (different cell widths) and still obtain results normalized
to standard path lengths for compliance reporting. This flexibility means
petrochemical QA labs can often measure samples in their existing containers (e.g.,
vials from a process sampler) without needing to transfer to a special cuvette - saving

time and reducing exposure.

Crucially, the Vista is engineered to integrate into modern laboratory information
systems. It offers multiple connectivity options (USB, Ethernet, Bluetooth) and can
directly export or stream data to LIMS or SPC (statistical process control) software. In
practice, this capability enables automated data capture and report generation: as
soon as a measurement is taken, the color values can populate a database and trigger
alerts or trend charts if out of spec. Competing solutions that lack such integration
might require manual transcription of results, which is time-consuming and prone to
error. With Vista, petrochemical companies can achieve real-time monitoring and
documentation of color quality across their operation, supporting compliance audits

and facilitating continuous improvement. For example, a control chart of Saybolt color
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over time can be automatically updated with each batch measurement, allowing
engineers to spot gradual drifts in process performance and take proactive action.
HunterLab’s decades of experience mean that the Vista was developed with these
industry demands in mind - it is not just a lab instrument, but a complete color quality

management solution.

HunterlLab Vista Functional, Application, Benefit, and Scientific
value for petrochemical quality control:

1. Simultaneous Color & Haze Measurement

Functional Value: Measures transmission color and haze in one single reading.

Application Value: QC of fuels, solvents, and other clear products where both color

and clarity matter (e.g. jet fuel, diesel, base oils).

Benefit: One test yields complete appearance data - saves time and ensures no hazy,
off-spec product is shipped. Detects contamination (haze) that a color-only check

might miss.

Scientific Value: Uses an ASTM D1003-compliant method to quantify haze alongside
color, capturing both direct and scattered light. Leverages full-spectrum analysis to

correlate haze and color with particulate contamination scientifically.
2. Automated Calibration

Functional Value: Simple one button calibration, no tiles or tools needed.

Application Value: All petrochemical QC operations - especially useful in high-

throughput labs.
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Benefit: Maintains accuracy and traceability with minimal workflow interruptions.
Reduces operator workload and error, and ensures every measurement is trustworthy,

improving compliance confidence.

Scientific Value: Incorporates an internal reference standard for photometric accuracy.
Prevents drift and scientifically ensures measurement baseline remains constant for

reproducible results over time.
3. Comprehensive Color Scale Library

Functional Value: Computes multiple industry color indices from a single spectral scan.

Application Value: Versatile use across petroleum products: e.g. APHA for solvents,
Saybolt for fuels, ASTM D 1500 for lubes, Gardner for chemicals - all with one

instrument.

Benefit: One device replaces multiple specialized testers. Simplifies compliance with
different standards (domestic and international) and customer requirements.

Minimizes training - operators use one interface for all scales.

Scientific Value: Ensures instrument readings correlate with legacy visual results as

defined by ASTM/ISO methods, unifying subjective scales into objective metrics.
4. High Precision & Repeatability

Functional Value: Double-beam spectrophotometer with LED light source captures full
visible spectrum with stable illumination; dual-beam design corrects for any source or

detector drift.

14 KA-07446



‘;ﬂ HunterLab

Application Value: Measuring subtle color differences in refined fuels, tracking color
consistency in successive batches of polymer feedstock, or any application requiring

tight color tolerances.

Benefit: Guarantees consistent results across tests and instruments - critical for global
companies with multiple labs. Detects even minute shifts (earlier warning of quality
issues) thanks to low noise and high resolution. Reduces false rejects or passes due to

instrument variability.

Scientific Value: LED light provides uniform spectral output and long-term stability (no
filament aging or spectral shifts). Double-beam optics continuously self-compensate
measurement, a scientific design that improves accuracy and signal-to-noise. Meets

stringent ASTM E1164 spectrophotometry standards for precision.
5. Flexible Sample Handling

Functional Value: Accommodates various cuvette path lengths and sample containers;

resistant to spills and easy to clean.

Application Value: Laboratory and at-line testing of petrochemicals in different forms:
from small vials of additives to larger jars of crude fractions. Ideal for hazardous or

odorous samples (can be handled in fume hood).

Benefit: Enables measurement of samples in their native containers (less transfer, less
exposure). Improves safety and convenience - any spills are contained, and instrument
is protected from corrosive liquids. Versatility to test a wide range of sample volumes

and viscosities without hardware changes.

Scientific Value: Consistent optical path alignment even with different cells, combined

with software (Custom Indices) that normalizes results to standard path lengths. The
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sealed compartment minimizes external light interference and protects optical

components, preserving measurement integrity.
6. Data Connectivity & Process Integration

Functional Value: Enterprise-level QA/QC where color data needs to feed into central
LIMS, SPC charts, or automated control systems (e.g. refinery control room getting

color updates).

Application Value: Speeds up decision-making - results can trigger alerts or

adjustments instantly if out of spec.

Benefit: Eliminates transcription errors by auto-recording data. Facilitates audit trails
and quality documentation. Over time, archived color data can be mined for trends to

optimize processes.

Scientific Value: Embraces Industry 4.0 principles: the instrument functions as an loT
device in the lab. Scientific data (spectra, color values) are transmitted in standardized
formats for analysis. This ensures color measurements are fully integrated with other
process parameters, enabling multivariate quality analysis and robust statistical control.

Why Vista Outperforms Other Solutions: Compared to other color measurement
instruments, the HunterLab Vista distinguishes itself in several ways. Some competing
spectrophotometers may offer color measurement but lack the Vista's haze
measurement capability or its breadth of supported indices - requiring multiple
instruments or add-ons to achieve what Vista does in one package. Many older or
lower-cost colorimeters use filter-based optics or single-beam designs, which can
suffer from drift and lower accuracy. Vista's sphere-based, full-spectrum approach
delivers superior repeatability and agreement with visual standards, reducing the risk
of disputes over results. Furthermore, while competitors might require a PC software

to operate or have complex interfaces, Vista's all-in-one touchscreen design and one-
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touch measurement philosophy streamline the user experience. This means less
training and fewer opportunities for user error - a clear advantage in busy

petrochemical labs where technicians handle numerous tests daily.

Another aspect is HunterLab's long-standing expertise and support in the color field.
With decades of innovation, HunterLab has a deep understanding of petrochemical
industry requirements. Vista users benefit from robust technical support, including
guidance on method development and compliance. HunterLab actively works with
standards organizations (such as ASTM committees) to ensure instrumental methods
are validated. In effect, when you choose Vista, you are getting not just an instrument
but a partnership with a leader in color science. This commitment to accuracy and
standardization is a key differentiator when comparing against generic instrument

vendors.

Finally, process integration is increasingly important. The Vista's ability to seamlessly
connect and share data means it can be embedded into automated workflows. For
instance, if a production line has an automation system, Vista can send color readings
directly to it, whereas some competitor instruments might only save data locally or
require manual export. This level of connectivity and forward-thinking design positions
Vista as a future-proof solution in an evolving industry that demands both precision

and productivity improvements.

Hypothetical Case Studies: Realizing Quality and RO
Gains

To illustrate the impact of adopting instrumental color control, consider the following
hypothetical scenarios that mirror common challenges in petrochemical

manufacturing and how the HunterLab Vista could deliver improvements:

Case Study 1: Improved Specification Compliance in Fuel Production
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Background: A refinery producing diesel fuel had occasional batches exceeding the
specified ASTM color limit (e.g., coming out at ASTM Color 3.5 when the spec max
was 3.0). These off-spec incidents led to reprocessing of fuel (additional clay treating)
about 5-6 times a year, incurring extra costs and production delays. The refinery’s lab
was relying on visual ASTM color comparators, and some marginal batches passed
unnoticed only to be flagged later by a customer’s testing - a worst-case scenario for

compliance.

Solution Implemented: The refinery installed a HunterLab Vista spectrophotometer in
the product release lab and integrated it with their LIMS. Every diesel batch now gets
an automatic color and haze measurement. The Vista's objective readings proved that
some batches previously judged “okay” were in fact slightly over the color limit.
Operators adjusted the hydrotreater conditions to achieve a lighter color consistently.
The instrument’s precision also allowed them to see small day-to-day drifts in color

and correct them proactively (something the visual method couldn’t reliably detect).

Results: Within the first year, off-spec color excursions dropped to zero - every batch
met the ASTM D1500 requirement on first pass. The elimination of reprocessing saved
an estimated $200,000 in operating costs. Moreover, customer confidence improved:
the company could now provide digital color certificates for each batch, traceable to
ASTM standards via the Vista, which strengthened their quality reputation. The
payback period for the Vista was under a year, considering reprocessing costs and
avoided penalties. This case highlights how instrumental color control tightens

compliance and prevents costly quality issues.
Case Study 2: Reduced Reprocessing in Lubricant Blending

Background: A lubricant blending facility produces engine oils and hydraulic fluids
using various additive packages. They faced a recurring issue where some blended

batches developed a faint haze and darker tint after cooling, indicating possible
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incompatibility or contamination. Traditionally, technicians checked color by eye and
noted "haze” qualitatively. Uncertain results meant some good batches were
mistakenly held back, while occasionally a subpar batch was shipped and later found
to have slight particulate matter causing haze. Each hold or recall required rechecking

and sometimes re-blending, affecting plant efficiency.

Solution Implemented: The plant integrated a HunterlLab Vista into the blending line's
QC protocol. A small sample from each batch is run through the Vista for color
(Saybolt or ASTM, depending on product) and haze. The instrument’s sensitivity
detected minute haze increases that correlate with additive incompatibility. For
example, one additive lot was causing a barely perceptible haze that Vista quantified -
enabling the team to trace and replace that additive before more batches were made.
The Vista also distinguished truly hazy/dark batches from those just slightly tinted but

acceptable, which helped avoid unnecessary reprocessing of in-spec product.

Results: Over six months, the facility saw a 50% reduction in batches flagged for off-
spec color/haze. False positives (batches held that were actually fine) were virtually
eliminated, because the Vista provided definitive numeric evidence that a batch was
within spec. True quality issues were caught early - often the instrument’s data pointed
to a process issue (like incomplete dissolution of an additive) that could be fixed in the
next batch. The improved right-first-time rate increased overall plant throughput by
about 8%, and labor previously spent on investigating borderline cases was
reallocated to productive work. The QA manager reported that the combination of
color and haze data was especially valuable, as it gave a fuller picture of product
quality and helped in troubleshooting formulation problems quickly. Financially, the
reduction in wasted additives and blending time translated into substantial savings,

justifying the investment in the new spectrophotometer.
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Case Study 3: Enhanced ROI and Supply Chain Confidence for a Solvent
Distributor

Background: A chemical distributor handles bulk solvents (e.g., ethanol, toluene,
hexane) which it purchases in large volumes and repackages for customers. The purity
of these solvents is partly indicated by their APHA color. The distributor was relying on
supplier CoAs and occasional visual inspections when receiving and before shipping
products. However, a few incidents occurred where a stored solvent drum developed
a slight yellow color due to reactive impurity formation - going unnoticed until a
customer complained. Such incidents led to returns and reputational damage. The
distributor sought to improve their quality control without slowing down their logistics

operations.

Solution Implemented: The distributor acquired a HunterLab Vista and implemented
incoming and outgoing color checks on all high-purity solvents. The Vista's fast, one-
touch operation fit into the receiving workflow: a sample from each tanker or drum lot
is measured for APHA color (and haze) as it arrives. If the color is off from the
specification or previous baseline, the lot is flagged for further testing or returned to
the supplier. Similarly, before shipping to customers, any prolonged storage drums
are spot-checked. Because Vista can handle various container types, they even
measured color directly through the glass bottles for smaller packages using a custom
holder, avoiding exposure to fumes. All data is logged to their quality database

automatically.

Results: The distributor dramatically reduced customer complaints related to
appearance. In one year, the number of returns due to "yellow” or "dirty” solvent
dropped by 90%. They also identified a pattern where a particular supplier's acetone
showed an upward APHA drift over six months of storage - data which they used to

work with that supplier on improving stability (a conversation backed by hard data
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from Vista). Economically, the instrument prevented several potentially large waste
disposals - previously, if a batch was suspected of contamination, they might dispose
of it as hazardous waste. Now they can quantify if the material is still usable.
Management noted that having documented spectrophotometer data also helped in
insurance and regulatory compliance for product quality. The ROl for the Vista
instrument was achieved not only through preventing losses, but also by adding value
to their service - they began marketing that every batch is independently verified for
color purity, giving customers extra confidence. This case shows that even in
distribution, where margins are thin, instrumental color control can protect and

enhance profitability.

Key Takeaways

Color measurement may once have been considered a simple aesthetic check, but in
today's petrochemical manufacturing and quality control, it is a vital indicator of
product integrity, purity, and process consistency. A proactive color quality program
can significantly reduce waste, prevent non-compliant products, and assure customer
confidence in fuels, lubricants, and chemical products. However, as we have detailed,
not all color measurement methods are equal. The limitations of subjective visual

grading make a strong case for upgrading to spectrophotometric techniques.

The HunterlLab Vista spectrophotometer emerges as a best-in-class solution for
petrochemical color and haze measurement, combining accuracy, repeatability, and
multi-faceted functionality. By delivering objective data on color (and clarity) aligned
with industry standards, the Vista enables QA/QC professionals to make faster and
better-informed decisions. It seamlessly integrates into laboratory and production
workflows, ensuring that color checks enhance rather than hinder operational
efficiency. Importantly, instrumental color control with Vista translates to tangible

business benefits: improved compliance rates, fewer off-spec reprocessing, and
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optimized product quality all contribute to a stronger bottom line, as illustrated in the

case examples.
For petrochemical quality and manufacturing professionals, the key takeaways are:

o Informed Quality Control: Color is more than appearance - it provides
immediate feedback on process performance (e.g., degree of refinement,
presence of contaminants, product stability). Regular instrumental color
measurements at critical control points can catch quality deviations early,
reducing the risk of downstream failures.

o Instrumental Advantage: Modern spectrophotometers like the HunterLab Vista
eliminate human error and inconsistency in color grading. They offer superior
precision, the ability to measure multiple parameters (color and haze) at once,
and traceable compliance with ASTM and other standards - features that are
indispensable for rigorous petrochemical QA/QC.

o Operational Efficiency: Integrating an advanced color measurement system can
streamline lab operations. The Vista, with its one-touch operation and rapid
analysis, provides quick pass/fail decisions, supports electronic data handling,
and frees up personnel from tedious visual tests. This leads to more efficient
use of resources and faster batch release times.

o Return on Investment: Adopting instrumental color control is financially justified
by the reduction in waste, rework, and customer complaints. As seen in our
scenarios, a single avoided recall or a year's worth of saved reprocessing can
pay back the instrument cost. Additionally, delivering consistently in-spec,

quality-assured product strengthens client relationships and market reputation.

Conclusion

In conclusion, color measurement should be viewed as a strategic quality control tool

in the petrochemical industry. By leveraging the capabilities of the HunterLab Vista
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spectrophotometer, companies can elevate their color quality management to new
heights - ensuring that every batch of fuel, oil, or chemical not only "looks right” but
meets the highest standards of quality and performance. Embracing such technology
is a step toward greater accountability, efficiency, and excellence in petrochemical

manufacturing and supply chain management.
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