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Automatic Colorimeter Measuring Saybolt and ASTM Colour: A 
Comprehensive Guide

Colour is more than a visual cue—it's a critical quality indicator in many industries, from petroleum refining to food 

production. In the oil and gas sector, colour measurements help monitor product purity, detect contaminants, and 

ensure compliance with regulatory standards. Two widely used colour metrics in this field are Saybolt colour and 

ASTM colour. Traditional manual testing methods are time �consuming and subject to human error. Enter the 

automatic colorimeter, a sophisticated instrument that delivers rapid, accurate, and repeatable colour data for

Saybolt and ASTM standards.

In this article, we’ll explore the science behind colour measurement, the importance of Saybolt and ASTM colour

standards, how automatic colorimeters work, their key features, and best practices for deployment. Whether you’re

a lab technician, quality assurance manager, or process engineer, this guide will equip you with the knowledge to

choose, calibrate, and maintain an automatic colourimeter that meets industry demands.

Understanding Colour Measurement in the Oil Industry

The Role of Colour in Petroleum Quality Control

Colour is one of the first visual characteristics inspected during oil sampling. Variations in colour often indicate:

•  Oxidation or thermal degradation of hydrocarbons

•  Presence of impurities such as water, metals, or sediments

•  Inadequate refining processes or storage conditions

•  Potential contamination during transport or handling

Because these factors can affect fuel performance, safety, and regulatory compliance, accurate colour

measurement is essential. Colour metrics provide a quick, non �destructive way to flag problems before they lead to

costly failures.

Saybolt Colour: A Quick Reference

Saybolt colour, also known as the Saybolt Universal Colour, was originally developed for the petroleum industry in

the early 20th century. It’s a simple scale ranging from 0 (clear) to 100 (deep brown), measured by passing a

standard light source through a sample and comparing the transmitted light to reference standards.

Key characteristics:

•  Easy to interpret

•  Widely accepted by refineries, distributors, and regulators

•  Can be performed with handheld or bench �top devices

ASTM Colour Standards

ASTM International publishes several colour standards relevant to petroleum products, such as ASTM D2569

(Colour of Petroleum Products) and ASTM D2568 (Colour of Crude Oil). These standards provide more detailed

procedures for sample preparation, lighting conditions, and measurement techniques. They are often used in



conjunction with Saybolt colour to provide a more robust assessment of product quality.

What Is an Automatic Colourimeter?

Definition and Core Functionality

An automatic colourimeter is a laboratory instrument that measures the colour of a liquid sample by analysing the

light transmitted through it. Unlike manual spectrophotometers, it automates sample handling, measurement, data

logging, and calibration, significantly reducing operator involvement and potential error.

Typical components:

•  Light source (often a halogen or LED)

•  Sample cuvette or flow cell

•  Detector (photodiode or photomultiplier)

•  Digital processor and display

•  Software for data analysis and export

How It Measures Saybolt and ASTM Colour

The instrument uses a calibrated light source to illuminate the sample. The detector measures the intensity of light

that passes through, and the device compares this reading against a reference database of standard colour values.

For Saybolt colour, the instrument translates the light transmission into the 0–100 scale. For ASTM colour, it follows

the specific wavelength ranges and lighting conditions defined by the standard, providing a more precise colour

index.

Benefits of Automation

•  Speed: Measurements can be completed in seconds, enabling high �throughput testing.

•  Consistency: Automated calibration routines and stable light sources minimize drift.

•  Data Integrity: Built �in logging and timestamping ensure traceable records.

•  Reduced Labor: Operators can focus on sample preparation and analysis rather than manual measurement.

•  Integration: Many models can interface with laboratory information management systems (LIMS) or SCADA 

platforms.

Key Features to Look for in an Automatic Colourimeter

1. Dual Standard Capability

Not all colourimeters support both Saybolt and ASTM measurements. Look for instruments that explicitly state

compatibility with the ASTM standards relevant to your application (e.g., D2568, D2569) and that can switch

between Saybolt and ASTM modes with a single button or software toggle.

2. Sample Handling Options

•  Manual cuvette insertion – Simple and inexpensive.

•  Automatic sample changer – Enables unattended operation of 96 �well plates or flow �through cells.

•  Inline flow cell – Ideal for continuous monitoring in pipelines or process streams.

3. Calibration and Quality Assurance

Look for built �in calibration routines that use reference standards (e.g., certified colour standards or internal

calibration solutions). Some instruments provide auto �calibration checks at set intervals, while others allow manual

calibration with a reference kit.



4. Software and Data Management

•  Export options (CSV, XML, PDF)

•  Real �time data visualization

•  Customizable reporting templates

•  Compliance with ISO 17025 and other quality standards

5. Environmental Robustness

In industrial settings, instruments may be exposed to temperature fluctuations, dust, or vibration. Choose models

with sealed housings, temperature compensation, and vibration �resistant mounts if you’ll operate them in harsh

environments.

How to Choose the Right Automatic Colourimeter for Your Needs

Assess Your Sample Volume and Throughput

High �volume refineries may need instruments capable of handling dozens of samples per hour, while smaller labs

might only require a few measurements daily. Match the sample handling capability (manual cuvette vs. automatic

changer) to your throughput.

Consider the Types of Samples

Petroleum products can range from light gasoline to heavy crude. Some colourimeters are optimized for

low �viscosity liquids, while others handle high �viscosity or emulsified samples. Verify that the instrument’s cuvette or

flow cell is compatible with your product’s viscosity.

Evaluate Calibration and Maintenance Requirements

Automatic colourimeters typically require periodic calibration. Instruments that offer auto �calibration or have minimal

maintenance schedules are preferable for continuous operations. Check the manufacturer's support and the

availability of calibration kits.

Check Regulatory Compliance

For industries subject to strict regulatory oversight, ensure the instrument’s software can generate audit �ready

reports and that the device complies with ISO 17025, ASTM, or other relevant standards.

Budget and Total Cost of Ownership

While upfront costs are important, consider long �term expenses such as calibration kits, consumables, software

licenses, and potential downtime. A slightly higher initial investment can pay off through reduced labor and

improved accuracy.

Installation and Setup: A Step �by �Step Guide

1. Placement and Environmental Conditions

•  Place the instrument on a stable, vibration �free surface.

•  Maintain ambient temperature within the manufacturer’s specified range (often 20–25 /°C).

•  Keep the instrument away from direct sunlight, strong electromagnetic fields, and corrosive vapors.

2. Power and Connectivity

•  Connect the power supply, ensuring proper grounding.

•  Set up network connections (Ethernet, Wi �Fi) if the instrument offers remote monitoring.

•  Install the vendor’s software on a dedicated workstation or server.



3. Initial Calibration

1.  Turn on the instrument and allow the light source to stabilize.

2.  Run the auto �calibration routine, following on �screen prompts.

3.  Verify calibration by measuring a known reference standard; the displayed value should match the certified 

value within tolerance.

4. Sample Preparation

•  Ensure samples are free from bubbles or particulates; filter if necessary.

•  Use clean cuvettes or flow cells; avoid scratches that can scatter light.

•  Label samples clearly to prevent mix �ups.

5. Measurement Procedure

1.  Select the desired mode (Saybolt or ASTM) via the instrument’s menu.

2.  Insert the sample cuvette or load the sample into the flow cell.

3.  Press Start and wait for the instrument to complete the measurement.

4.  Review the displayed result, and if satisfied, save or export the data.

6. Data Management and Reporting

•  Use the built �in software to generate a PDF report that includes sample ID, measurement time, and result.

•  Export raw data to CSV for further analysis in Excel or statistical software.

•  Integrate with your LIMS to automatically populate quality control databases.

Best Practices for Maintaining Accuracy Over Time

Regular Calibration Checks

Schedule calibration checks at least once per month, or more frequently if the instrument is used continuously. Use

certified reference standards to verify accuracy.

Cleanliness

Wipe cuvettes and flow cells with lint �free cloths and appropriate solvents. Contaminants can alter light

transmission, leading to erroneous readings.

Light Source Maintenance

Replace the lamp or LED according to the manufacturer’s lifespan recommendations. A degraded light source can

introduce drift in colour measurements.

Software Updates

Keep firmware and software up to date to benefit from bug fixes, new features, and improved calibration algorithms.

Operator Training

Ensure all users understand the instrument’s operating procedures, safety guidelines, and troubleshooting steps.

Well �trained staff reduce the likelihood of operator �induced errors.

Case Studies: Real �World Applications

1. Refinery Quality Control

A mid �size refinery implemented an automatic colourimeter to monitor the colour of gasoline batches. By integrating

the instrument with their LIMS, they reduced sample turnaround time from 30 minutes to 5 minutes, enabling

real �time adjustments to the refining process and decreasing off �spec products by 12% annually.



2. Pipeline Monitoring

A transportation company installed inline flow cells in their crude oil pipelines. The colourimeter continuously

measured ASTM colour, providing early warnings of oxidation or contamination. This proactive approach saved the

company over $2 million in potential pipeline shutdown costs in its first year of operation.

3. Small-Scale Fuel Production

A boutique biodiesel producer uses an automatic colourimeter to ensure product clarity. The instrument’s dual

standard capability allows the company to verify both Saybolt and ASTM colour, ensuring compliance with local

regulations and maintaining a premium brand reputation.

Common Challenges and Troubleshooting Tips

1. Inconsistent Results

Baca Juga (Artikel Terkait)

•  automaker mini software version v8 erptoboss
   URL: http://andreamattone.com/automaker-mini-software-version-v8-erptoboss.pdf

•  automata and computability
   URL: http://andreamattone.com/automata-and-computability.pdf

•  automata and languages theory and applications
   URL: http://andreamattone.com/automata-and-languages-theory-and-applications.pdf

•  automata and mechanical toys
   URL: http://andreamattone.com/automata-and-mechanical-toys.pdf

Tags: #automatic  #colorimeter  #measuring  #saybolt  #astm  #colour

http://andreamattone.com/automaker-mini-software-version-v8-erptoboss.pdf
http://andreamattone.com/automata-and-computability.pdf
http://andreamattone.com/automata-and-languages-theory-and-applications.pdf
http://andreamattone.com/automata-and-mechanical-toys.pdf


Page 1 of 5



Page 2 of 5



Page 3 of 5



Page 4 of 5



Page 5 of 5


