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WHAT ARE GEM-TONES
Gem-Tone™ Colorants (GC), are a new class of polymeric dyes available for use in
clarified polypropylene. The materials are amorphous, resinous, high molecular weight
dyestuffs.
They are easily handled as a dry powder and incorporate well into polyolefins under
normal processing conditions.
They offer superior clarity, extraction and migration properties.
They have received FDA approval.
WHY CHOOSE GEM-TONES
They provide a method for delivering the advantages of dye coloration to polyolefins
without the problems of migration or extraction.
They have good clarity in clarified PP and demonstrate shrinkage typical of other
polymeric dye systems.
They do not scatter light to impart haze.
GC melt in technology eliminates the need for high shear and high energy compounding
techniques.
They are easily dry-blended.
HOW TO USE GEM-TONES
Use GC to produce unique packaging solutions with these bright, clean, transparent
colors.
They will add depth and dimension to any package.
Use GC to create line extensions or re-energize an older brand.
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GEM-TONE PRODUCT INTRODUCTION
GC13F
GC18F

GC17F
GC19F

The Gem-Tone colorants are solid, amorphous resinous materials of high molecular
weight. They offer high tinctoral strength, with superior optical & migration properties.
This patent pending technology has FDA approval (see section 3 FDA) allowing for worry
free formulations.
GEM-TONE POLYMERIC STRUCTURE

PERFORMANCE
With DayGlo® polymeric colorant technology, you don’t have to worry about
warpage, haze or bleed caused by the color component. Proper crystallization of
CPP parts is a critical factor for molders to ensure optimum clarity, uniform shrinkage
& desired cycle time. Gem-Tone colorants do not alter the thermal behavior of the
CPP part.
There are essentially no differences in thermal behavior of the colored and clear PP
resins at 0.1% colorant level, indicating that GC colorants at this loading have
virtually no effect on the crystallization behavior of the clarified PP. Higher loadings,
though not tested, are not anticipated to affect crystallization behavior.
Unlike pigments or other insoluble colorants sometimes used in CPP parts, Gem-Tone
colorants don't scatter light to impart haze. Gem-Tone Colorants provide a method
for delivering the advantages of dye coloration to polyolefins without the problems
of migration or extraction. As a dye based system, Gem-Tones give good clarity in
clarified PP and demonstrate shrinkage typical of other polymeric dye systems.
Finally, as an amorphous, resinous solid, the Gem-Tones are easy to handle and
incorporate into polyolefins by typical processing techniques.
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DYE MODIFIED POLYMER
CLARIFIED POLYPROPYLENE COLORANT

IDENTIFICATION INFORMATION
Gem-Tone GC13F Ruby Red is a rich, strong blue shade red colorant intended for use in clarified polypropylene.
Clean, haze free, non-warping color formulations can easily be achieved with the use of this colorant. No blooming
or plateout problems will be seen with Gem-Tone colorants. These materials can be incorporated into polyolefin
resins at levels as low as 0.05% and can be increased to higher levels to achieve your desired effect. Gem-Tone
GC13F is FDA approved for use in PP at levels NTE 0.1%.

PROPERTIES
Minimum processing temperature
Mean particle size range
Heat stability
Softening point
Tg Typical
Dec.Temp.
Oil Absorption
Bulk density
Specific gravity

SPECTRAL DATA
λmax = 519 nm
Abs. = 11,300

GC13F UV SPECTRA

177°C (350 °F )
20-80 µ
288°C (550 °F)
90 – 100 °C (194 – 212 °F)
76°C (169 °F)
318°C (604 °F)
53g/100g pigment
32 #/cu. Ft.
1.25
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GEM-TONE GC17F CITRINE YELLOW
DYE MODIFIED POLYMER
CLARIFIED POLYPROPYLENE COLORANT

IDENTIFICATION INFORMATION
Gem-Tone GC17F Citrine Yellow is a rich, strong green shade yellow colorant intended for use in clarified
polypropylene. Clean, haze free, non-warping color formulations can easily be achieved with the use of this colorant.
No blooming or plateout problems will be seen with Gem-Tone colorants. These materials can be incorporated into
polyolefin resins at levels as low as 0.05% and can be increased to higher levels to achieve your desired effect. GemTone GC17F Citrine Yellow is FDA approved for use in PP at levels NTE 0.25%.

PROPERTIES
Minimum processing temperature
Mean particle size range
Heat stability
Softening point
Tg Typical
Dec.Temp.
Oil Absorption
Bulk density
Specific gravity

SPECTRAL DATA
λmax = 439 nm
Abs. = 13,000

GC17F UV SPECTRA

177°C (350 °F)
20-80 µ
288°C (550 °F)
85 – 95°C (185 – 203 °F)
78°C (172°F)
275°C (527 °F)
50g/100g pigment
32 lbs./cu. Ft.
1.2
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GEM-TONE GC18F EMERALD GREEN
DYE MODIFIED POLYMER
CLARIFIED POLYPROPYLENE COLORANT

IDENTIFICATION INFORMATION
Gem-Tone GC18F Emerald Green is a rich, strong green colorant intended for use in clarified polypropylene. Clean,
haze free, non-warping color formulations can easily be achieved with the use of this colorant. No blooming or
plateout problems will be seen with Gem-Tone colorants. These materials can be incorporated into polyolefin resins at
levels as low as 0.05% and can be increased to higher levels to achieve your desired effect. Gem-Tone GC18F
Emerald Green is FDA approved for use in PP at levels NTE 0.25%.

PROPERTIES
Minimum processing temperature
Mean particle size range
Heat stability
Softening point
Tg Typical
Dec. Temp.
Oil Absorption
Bulk density
Specific gravity

SPECTRAL DATA
λmax = 718 nm
Abs. = 3790
λmax = 637 nm
Abs. = 3380

GC18F UV SPECTRA

177°C (350 °F)
20-80 µ
288°C (550 °F)
77-80°C (170-175°F)
70°C (158 °F)
385°C (725°F)
52g/ 100g pigment
32 lbs./cu. Ft.
1.2
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GEM-TONE GC19F SAPPHIRE BLUE
DYE MODIFIED POLYMER
CLARIFIED POLYPROPYLENE COLORANT

IDENTIFICATION INFORMATION
Gem-Tone GC19F Sapphire Blue is a rich blue colorant intended for use in clarified polypropylene. Clean, haze free,
non-warping color formulations can easily be achieved with the use of this colorant. No blooming, migration or
plateout problems will be seen with Gem-Tone colorants. These materials can be incorporated into polyolefin resins
at levels as low as 0.05% and can be increased to higher levels to achieve your desired effect. Gem-Tone GC19F
Sapphire Blue is FDA approved for use in PP at levels NTE 0.1%.

PROPERTIES
Minimum processing temperature
Mean particle size range
Heat stability
Softening point
Tg Typical
Dec. Temp.
Oil Absorption
Bulk density
Specific gravity

SPECTRAL DATA
λmax = 644 nm
Abs. = 23,000
λmax = 596 nm
Abs. = 21,000

GC19F UV SPECTRA

177°C (350 °F)
20-80 µ
260°C (500 °F)
110 – 135°C (230 – 275 °F)
103°C (217°F)
315°C (599°F)
46g/100g pigment
28 lbs./cu. Ft.
1.2
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GEM-TONE POLYMERIC COLORANTS
FDA STATUS

FDA
The Gem-Tone™ product line was designed to be used as non-migrating colorants for clarified
polypropylene. Since many of the areas of use for this polymer are intended for FDA governed
applications, we deemed it necessary to follow FDA testing protocol and file Food Contact
Notifications instead of simply offering opinion letters on the safety of our products.

Food-Type definitions:
Aqueous & Acidic Foods (Food Types I, II, IVB, VIB and VIIB)
Low-and High-alcoholic Foods (Food Types VIA, VIC)
Fatty Foods (Food Types III, IVA, V, VIIA, IX)

LIMITATIONS AND CONDITIONS FOR USE

GC13F: Approved under 21CFR170 Subpart D. Intended for use in polypropylene at levels not
exceeding 0.1% by weight of the finished polymer for all food types (Types I, II, III, IVA, IVB, V, VIA,
VIB, VIIA, VIIB, VIII, IX) under room temperature filled and stored conditions with no deleterious
migration or degradation. Approval under room temperature conditions is also inclusive for refrigerated
or frozen food applications. Conditions of FDA use E -G
GC17F: Approved under 21CFR170 Subpart D. Intended for use in polypropylene at levels not
exceeding 0.25% by weight of the finished polymer for all food types (Types I, II, III, IVA, IVB, V,
VIA, VIB, VIIA, VIIB, VIII, IX) under room temperature filled and stored conditions with no deleterious
migration or degradation. Approval under room temperature conditions is also inclusive for refrigerated
or frozen food applications. Conditions of FDA use E -G.

GC18F: Approved for use under 21CFR170 Subpart D and 21CFR178.3297. Intended for use in
polypropylene at levels not exceeding 0.25% by weight of the finished polymer for all food types (Types I,
II, III, IVA, IVB, V, VIA, VIB, VIIA, VIIB, VIII, IX) under room temperature filled and stored conditions
with no deleterious migration or degradation. Approval under room temperature conditions is also inclusive
for refrigerated or frozen food applications. Conditions of FDA use E -G.

GC19F: Approved for use under 21CFR170 Subpart D. Intended for use in polypropylene at levels not
exceeding 0.1% by weight of the finished polymer for all food types (Types I, II, III, IVA, IVB, V, VIA,
VIB, VIIA, VIIB, VIII, IX) under room temperature filled and stored conditions with no deleterious
o
migration or degradation. Approval under hot filled and pasteurized below 150 F, room temperature
conditions and is also inclusive for refrigerated or frozen food applications. Conditions of FDA use C -

G.

These 21 CFR references and any other applicable 21 CFR sections should always be consulted for the complete context before any
conclusion is made regarding the allowed regulated use.
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GC13F

FOOD CONTACT SUBSTANCE
NOTIFICATION
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GC13F

FOOD CONTACT SUBSTANCE
NOTIFICATION
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GC17F

FOOD CONTACT SUBSTANCE
NOTIFICATION
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GC17F

FOOD CONTACT SUBSTANCE
NOTIFICATION
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GC18F

FOOD CONTACT SUBSTANCE
NOTIFICATION

GC18F is a combination of GC17F and C.I. Pigment Blue 15:3,
which has FDA compliance under 21CFR178.3297 COLORANTS
FOR POLYMERS.
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GC19F
FOOD CONTACT SUBSTANCE
NOTIFICATION
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GC19F
FOOD CONTACT SUBSTANCE
NOTIFICATION
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GEM-TONE
EVALUATION

This section includes evaluations of Gem-Tone performance when tested in the
following areas, heat stability, fade and crystallization. The methods for the
evaluations are as follows:

HEAT STABILITY
Heat stability was tested on a 44-ton Battenfeld injection molder.
Starting from 400°F, the melt temperature was increase in 25degree intervals up to 600°F. The rating assessed is based on
delta E values and a scale of 1-5 where a rating of 5 is
equivalent to no discoloration and 1 meaning very discolored.
FADE
Fade was determined by exposing injection-molded chips
in a Q-Sun XE-3 Xenon test chamber using a 24-hour dry
cycle (UV Sensor: 340nm, UV filter: Dayligh Irradiance: 0.65
W/m2, Black Panel Temp: 63°C, Chamber Air Temp: 46°C,
Relative humidity: 30%). Test Assessment was against an 8
step Blue Wool Scale. Rating of 1 means very poor fade
performance and rating of 8 is equivalent to very good
fade resistance.
CRYSTALLIZATION
DSC analysis of clarified polypropylene with and without GC
colorants was performed to assess any effects the GC colorants
may have on the crystallization behavior of the clarified PP. DSC
traces of the clarified PP, and the GC17F-colored clarified PP
are shown in the charts on the following pages. Each sample
was initially heated at 10 °C/min. to a temperature of 240 °C,
then cooled at 10 °C/min to 40 °C, then reheated at 10 °C/min.
to 240°C.

*The Gem-Tone colorants for polyolefins are illustrated in clarified polypropylene (Sunoco TR3350C)
injection molded chips.
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GEM-TONE HEAT STABILITY RESULTS

COLORANT

RATING

GC-13F
GC-17F
GC-18F
GC-19F

4-5
4-5
4-5
3

*Subjective rating of 1-5; 5= No Color Change

HEAT STABILITY METHOD
Heat stability was tested on a 44-ton Battenfeld injection
molder. Starting from 400˚F, the melt temperature was
increase in 25-degree intervals up to 600˚F. The rating
assessed is based on delta E values and a scale of 1-5 where
a rating of 5 is equivalent to no discoloration and 1 meaning
very discolored.
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GC13F HEATSTABILITY

GEM-TONE
GC13F UV SPECTRA GRAPH
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GC17F HEATSTABILITY

GEM-TONE
GC17F UV SPECTRA GRAPH

Gem-Tone

TM

POLYMERIC COLORANTS

GC18F HEATSTABILITY

GEM-TONE
GC18F UV SPECTRA GRAPH
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GC19F HEATSTABILITY

GEM-TONE
GC19F UV SPECTRA GRAPH
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GEM-TONE FADE RESULTS
COLORANT

GC13F
GC17F
GC18F
GC19F

FADE TESTING METHOD

BLUE WOOL RATING

3
2
2-3
3

Fade was determined by exposing injection-molded chips in a Q-Sun XE-3 Xenon test
chamber using a 24-hour dry cycle (UV Sensor: 340nm, UV filter: Daylight, Irradiance:
0.65 W/m2, Black Panel Temp: 63˚C, Chamber Air Temp: 46˚C, Relative humidity: 30%).
Test Assessment was against an 8 step Blue Wool Scale. Rating of 1 means very poor
fade performance and rating of 8 is equivalent to very good fade resistance.
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GEM-TONE
CRYSTALLIZATION RESULTS

GEM-TONE CRYSTALLIZATION RESULTS
COLORANT

CRYSTALLIZATION TEMP.
PEAK, (°C)

MELT TEMP PEAK, (°C)

STANDARD PP (Clarified)*

120.56°C

151.97°C

GC13F

119.65°C

150.52°C

GC17F

121.39°C

151.53°C

GC18F

121.21°C

151.33°C

GC19F

120.48°C

150.52°C

* GC DOES NOT effect the Crystallization behavior of polypropylene.
The crystallization temperatures on cooling and the crystalline melt on reheat for neat
polypropylene, clarified polypropylene, and GC colored clarified PP are listed in this table. There
are essentially no differences in thermal behavior of the colored and clear PP resins at 0.1%
colorant level, indicating that GC colorants at this loading have virtually no effect on the
crystallization behavior of the clarified PP. Higher loadings, though not tested here, are not
anticipated to affect crystallization behavior.

CRYSTALLIZATION TESTING METHOD
DSC analysis of clarified polypropylene with and without GC colorants was performed
to assess any effects the GC colorants may have on the crystallization behavior of the
clarified PP. DSC traces of the clarified PP, and the GC17F-colored clarified PP are
shown in the charts on the following pages. Each sample was initially heated at
10°C/min. to a temperature of 240°C, then cooled at 10 °C/min to 40°C, then
reheated at 10°C/min. to 240 °C.
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For more informaton about Gem-Tone™ Colorants please call DayGlo color at 1-800-4-dayglo.
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