SPECTRAFLO® LIQUID COLOR FOR THERMOPLASTICS:

TECHNICAL UPDATE: FIVE COLORING METHODS

Comparing liquid color with precolored compounds, color concentrates, wax concentrates and dry color
Liquid color for thermoplastics has become the coloring system of choice because it offers lower cost, easier handling and higher-quality results than any other coloring system available today.

What is liquid color?
Liquid color is a dispersion of pigments or dyes in specialized liquid vehicles, which are compatible with virtually all polyolefin, styrenic and engineering resin systems.

High letdown ratios are achieved by loading up to 75 percent pigment (by weight) into the liquid vehicle.  Pigment agglomerates are then mechanically broken down into individual particles, which are wet-out in the resin vehicle to prevent reagglomeration, increasing the uniformity, opacity and intensity of the original pigment by 50 to 80 percent.  This high concentration of color results in high letdown ratios: for opaque colors, normally one part color to 100 parts resin; for transparent colors, as little as one part colorant to 1,000 parts resin.

By utilizing an entire range of specialized vehicles, total compatibility is assured for every polyolefin, styrenic and engineering resin system.

This eliminates effects on physical properties and promotes rapid and complete distribution of concentrated liquid color into the resin.

At our manufacturing facility, single-pigment base colors are maintained in stock for rapid, low-cost blending of custom color matches in any small or large quantity.  In addition, functional additives such as anti-static agents, slip aids, chemical blowing agents and UV stabilizers and absorbers may be incorporated into the colorant.  Such multi-additive packages enable the plastics processor to monitor all additives by monitoring only the color.

A precision metering pump is used to inject small amounts of the concentrated liquid color directly into the plasticating screw of injection and extrusion machines during screw recovery cycles or feed cycles.

The pump is equipped with a three- or six-roller peristaltic head which compresses the outside of a flexible feed tube, forcing liquid color through the tube, and is capable of metering as little as one gram of material per cycle of viscosities up to 20,000 CPS.  Output of the pump can be adjusted in milligram increments, permitting fine-tuning of color levels with no interruption in processing.  Because the colorant is metered into the processing machine mechanically, the system requires little supervision or labor skill to obtain consistent color.

The pump is simple in design, portable and essentially maintenance-free, and generally costs between $1,200 and $2,000.

The colorant feed tube can be connected to injection and extrusion machines in either of two locations: immediately below the hopper feed throat, or into a special groove machined into the base of the barrel feed section.  The liquid-to-liquid interface of colorant-to-resin in the plasticating barrel promotes rapid mixing and complete distribution of the concentrated color, resulting in uniform coloration of the extrudate or molded component.

Complete color changeovers are accomplished in two to 10 minutes by simply changing to a different colorant feed tube and purging the barrel of the original resin color.  Utilizing a liquid purging compound, purge waste and changeover times can be further reduced.  No additional operations are required to change colors; natural resin in the hopper never requires emptying or drying, and the peristaltic pump head requires no cleaning.  Any accidental spills are easily cleaned since liquid color washes up with water.

COMPARISON OF COLORANT TYPES
Technological developments have changed the relative standing of coloring systems in the eyes of processors due to significant advances in liquid color technology.  In the early 1980s  specialized liquid color vehicles for the majority of resin systems were not yet developed or perfected, and liquid metering pumps were either inaccurate or costly.  By contrast, today's refined vehicles are fully compatible with the great majority of polyolefin, styrenic and engineering resin systems, and have been formulated to eliminate screw slippage and plate-out, as well as effects on physical properties.  Similarly, liquid metering pumps have been improved to provide accuracy and simplicity at a reasonable cost. With the advent of these refinements, modern processors are now enjoying the dramatic cost and quality advantages of liquid color without compromise.

DRY COLOR VS. LIQUID COLOR
Advantages of dry color:
1.
It is available in large or small quantities.

2.
It is economical to buy.

3.
Minimal storage space is required.

4.
It offers maximum flexibility in various resin systems.

Disadvantages of dry color:
1.
Dust is a health, housekeeping and cross-contamination problem.

2.
It provides poor reproducibility, especially for critical colors.

3.
No adequate metering system is available.

4.
You need to tumble small quantities to distribute the pigment into the virgin resin.

5.
Color changeover and/or clean up normally requires 30 to 60 minutes.

By comparison, the per-pound cost of liquid color needed to color an equal amount of resin is approximately the same or slightly greater than with dry color.  However, the overall cost of liquid color is considerably lower, as substantial economies are achieved in the form of lower housekeeping costs, less downtime, reduced waste, reduced labor and reduced rejects.

COLOR CONCENTRATES VS. LIQUID COLOR
Advantages of color concentrates:
1.
A mechanical system is available to meter the solid concentrates.

2.
Cleanliness is not a problem.

3.
Color consistency is generally superior to dry color.

Disadvantages of color concentrates:
1.
They are generally more expensive than dry color or liquid color.

2.
They feature little flexibility, as each resin requires a separate concentrate.

3.
It is difficult to achieve uniform color distribution at high letdown ratios.

4.
Long lead times are required for delivery, and small quantities are either high-priced or difficult to obtain.

5.
There is poor uniformity from machine-to-machine, since uncontrollable development of the color occurs in the plasticating barrel.

6.
Metering equipment is complex and expensive.

7.
Concentrates normally require four times the storage space as dry or liquid colors.

8.
They may require drying before use with engineering resins.

9.
One additional heat history to the carrier resin.

10. 
Variations in size and cut of pellet affects accuracy of colorant metering equipment.

Compared to concentrates, liquid color costs from 10 to 40 percent less to use.  It is compatible with most resin systems, never needs drying and can be supplied in small or large quantities.  Since no further color development occurs during processing, reproducibility is excellent.  Additionally, liquid color requires approximately 75 percent less storage area and utilizes a simpler, less expensive and portable metering device.

PRECOLORED COMPOUNDS VS. LIQUID COLOR
Advantages of precolored compounds:
1.
They are simple to use.

2.
They provide consistency of color.

Disadvantages of precolored compounds:

1.
Large quantities of each color resin must be purchased and stored.

2.
Colors other than black and white incur significant premium charges.

3.
Long lead times are required for reorders and new colors.

4.
Changing colors may require long periods of downtime to empty hoppers and dry resin.

By contrast, liquid color can be supplied rapidly in any quantity.  It is compatible with most resin systems and requires little storage area.  New colors can be matched and shipped quickly.

WAX CONCENTRATES VS. LIQUID COLOR
Advantages of wax concentrates:

1.
High loading of pigment is possible.

2.
Carrier is somewhat universal.

3.
They may use modified concentrate feeders.

4.
They can be handled similar to concentrate.

Disadvantages of wax concentrates:

1.
They may cause slippage of screw.

2.
Organic pigments are not fully developed.

3.
They may melt in hopper before reaching screw.

4.
Off-color products are difficult to reprocess.

5.
Consistent color is difficult to maintain due to variation in particle size.

Unlike wax concentrates, which undergo further color development in the plasticating machine barrel, liquid color does not, thereby offering greater lot-to-lot, machine-to-machine color consistency.  Wax concentrates are also difficult to handle with resins that require drying and during color changeovers.

COMPARISON OF COLORANT TYPES
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