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Crystex® is a Crystex® is a tradenametradename of of FlexsysFlexsys’ insoluble, ’ insoluble, 
amorphous sulfur.amorphous sulfur.amorphous sulfur.amorphous sulfur.
The Chem Technologies bead product uses the The Chem Technologies bead product uses the 
Crystex® HS OT 20 as the active ingredient.Crystex® HS OT 20 as the active ingredient.y gy g
Chem Technologies also makes a Crystex® bead Chem Technologies also makes a Crystex® bead 
with Crystex® HD OT 20 as the active with Crystex® HD OT 20 as the active 
ingredient.ingredient.
Chem Technologies also makes a bead dispersion Chem Technologies also makes a bead dispersion 
of rhombic of rhombic Rubbermaker’sRubbermaker’s sulfur.sulfur.



Crystex® Bead Dispersion StudyCrystex® Bead Dispersion Study

Crystex® sulfur is often used in rubber compounds where sulfur bloom Crystex® sulfur is often used in rubber compounds where sulfur bloom 
cannot be tolerated such as compounds that require high degree of tack cannot be tolerated such as compounds that require high degree of tack 
or adhesion.or adhesion.
Crystex® sulfur is very difficult to disperse into rubber because of its Crystex® sulfur is very difficult to disperse into rubber because of its 
fine particle size.  It is recommended that lower mixing speeds and fine particle size.  It is recommended that lower mixing speeds and 
longer mixing times are used when mixing compounds with Crystex®.longer mixing times are used when mixing compounds with Crystex®.
Chem Technologies has made 65% active bead dispersion of Crystex®  Chem Technologies has made 65% active bead dispersion of Crystex®  
OT 20  sulfur  (52% total Crystex® sulfur ) that disperses more easily OT 20  sulfur  (52% total Crystex® sulfur ) that disperses more easily 
into rubber.into rubber.
P l b d di i f C t ® il bl b t fP l b d di i f C t ® il bl b t fPolymer bound dispersions of Crystex® are available but some of Polymer bound dispersions of Crystex® are available but some of 
Crystex® sulfur is converted to rhombic Crystex® sulfur is converted to rhombic rubbermaker’srubbermaker’s sulfur during sulfur during 
the high temperatures seen in mixing.the high temperatures seen in mixing.
Chem Technologies bead products are made at low temperatures (100 FChem Technologies bead products are made at low temperatures (100 FChem Technologies bead products are made at low temperatures (100 F Chem Technologies bead products are made at low temperatures (100 F 
or less).or less).
The laboratory studies included analytical analysis of the bead product The laboratory studies included analytical analysis of the bead product 
to determine % retained Crystex® sulfur.to determine % retained Crystex® sulfur.yy
The Crystex® bead dispersion was evaluated versus the control The Crystex® bead dispersion was evaluated versus the control 
Crystex® HS OT powder in both a NR steel belt coat compound and a Crystex® HS OT powder in both a NR steel belt coat compound and a 
NR/BR compound.NR/BR compound.



Dispersion & Bloom in Dispersion & Bloom in 
Both NR & NR/BR CompoundsBoth NR & NR/BR Compounds

Crystex® HS OT20Crystex® HS OT20 Crystex®  HS OT20Crystex®  HS OT20
PowderPowder 65% Bead65% BeadPowderPowder 65% Bead65% Bead

(52% total sulfur)(52% total sulfur)

DispersionDispersion GoodGood ExcellentExcellent

BloomBloom SlightSlight No BloomNo Bloom



The Crystex® bead product has the same % of insoluble sulfur as the original control The Crystex® bead product has the same % of insoluble sulfur as the original control 
Crystex® HS OT 20 powder.  Chem Tech is able to maintain the level of insoluble sulfur Crystex® HS OT 20 powder.  Chem Tech is able to maintain the level of insoluble sulfur 
because the process to make the bead dispersion sees temperatures of less than 100because the process to make the bead dispersion sees temperatures of less than 100°°F.F.
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Measurement of DispersionMeasurement of Dispersion

Higher tensile and elongation are Higher tensile and elongation are 
indications of better dispersion in a rubberindications of better dispersion in a rubberindications of better dispersion in a rubber indications of better dispersion in a rubber 
compound.compound.
A d t f di i i tA d t f di i i tA good measurement of dispersion is to A good measurement of dispersion is to 
divide the tensile or elongation by the divide the tensile or elongation by the 
t d d d i ti f t t d t ilt d d d i ti f t t d t ilstandard deviation of tested tensile standard deviation of tested tensile 

samples.  samples.  
A higher number indicates better A higher number indicates better 
dispersion in the rubber.dispersion in the rubber.



NR / BR CompoundNR / BR Compound

IngredientIngredient Crystex®Crystex® Crystex®Crystex®
HS OT 20HS OT 20 HS OT 20HS OT 20
PowderPowder BeadBead

65% Active65% Active
Natural RubberNatural Rubber 50.0050.00 50.0050.00
High High CisCis--polybutadienepolybutadiene 50.0050.00 50.0050.00
N330 Carbon BlackN330 Carbon Black 50 0050 00 50 0050 00N330 Carbon BlackN330 Carbon Black 50.0050.00 50.0050.00
Naphthenic OilNaphthenic Oil 9.259.25 4.624.62
StearicStearic AcidAcid 2.002.00 2.002.00
IPPD IPPD AntiozonantAntiozonant 2.002.00 2.002.00
6PPD 6PPD AntiozonantAntiozonant 2.002.00 2.002.00
Microcrystalline WaxMicrocrystalline Wax 2.002.00 2.002.00
Zinc OxideZinc Oxide 3.003.00 3.003.00
TBBS AcceleratorTBBS Accelerator 1.501.50 1.501.50TBBS AcceleratorTBBS Accelerator 1.501.50 1.501.50
Crystex® HS OT 20 PowderCrystex® HS OT 20 Powder 3.75 3.75 

OrOr (3 (3 phrphr sulfur)sulfur)
Crystex® HS OT 20 Bead Crystex® HS OT 20 Bead 4.624.62

(2 4(2 4 hh lf )lf )(2.4 (2.4 phrphr sulfur)sulfur)
The extra oil from 65% active bead product was compensated for in the The extra oil from 65% active bead product was compensated for in the 
formulation.formulation.



The Crystex® bead compound has similar T90 cure time to the The Crystex® bead compound has similar T90 cure time to the 
Crystex® powder control compound.Crystex® powder control compound.

MDR Rheometer @ 350F 
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The Crystex® bead compound has similar Ts5 scorch time to The Crystex® bead compound has similar Ts5 scorch time to 
the Crystex® powder control compound.the Crystex® powder control compound.

Mooney Scorch @ 250F 
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The Crystex® Bead has slightly higher elongation and lower The Crystex® Bead has slightly higher elongation and lower 
standard deviation than the Crystex® powder control.standard deviation than the Crystex® powder control.
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The Crystex® Bead has better dispersion than the The Crystex® Bead has better dispersion than the 
Crystex® powder control.Crystex® powder control.

Elongation / Standard Deviation
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The Crystex® Bead has higher tensile and lower standard The Crystex® Bead has higher tensile and lower standard 
deviation than the Crystex® powder control.deviation than the Crystex® powder control.
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This measurement shows that the Crystex® bead has This measurement shows that the Crystex® bead has 
significantly better dispersion in the softer NR/BR compound.significantly better dispersion in the softer NR/BR compound.
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NR CompoundNR Compound

IngredientIngredient Crystex®Crystex® Crystex®Crystex®
HS OT 20HS OT 20 HS OT 20HS OT 20
PowderPowder BeadBeadPowderPowder BeadBead

65% Active65% Active
Natural RubberNatural Rubber 100.00100.00 100.00100.00
N339 Carbon BlackN339 Carbon Black 55.0055.00 55.0055.00
Naphthenic OilNaphthenic Oil 3.003.00 3.003.00
StearicStearic AcidAcid 0.500.50 0.500.50
6PPD 6PPD AntiozonantAntiozonant 2.002.00 2.002.00
TMQ TMQ AntidegradantAntidegradant 1.001.00 1.001.00
Cobalt Cobalt NaphthenateNaphthenate 1.001.00 1.001.00
DCBS AcceleratorDCBS Accelerator 1.751.75 1.751.75
Cr ste ® HS OT 20 Po derCr ste ® HS OT 20 Po der 5 005 00Crystex® HS OT 20 PowderCrystex® HS OT 20 Powder 5.005.00

OrOr (4 (4 phrphr sulfur)sulfur)
Crystex® HS OT 20 Bead Crystex® HS OT 20 Bead 6.156.15

(3.2 (3.2 phrphr sulfur)sulfur)(( pp ))

The extra oil from 65% active bead product was not compensated for in the The extra oil from 65% active bead product was not compensated for in the 
formulation.formulation.



The Crystex® bead compound has similar T90 cure time to the The Crystex® bead compound has similar T90 cure time to the 
Crystex® powder control compound.Crystex® powder control compound.

MDR Rheometer @ 302F
Tc90 Cure Time14
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The Crystex® bead compound has slightly longer Ts5 scorch The Crystex® bead compound has slightly longer Ts5 scorch 
than the Crystex® powder control compound.than the Crystex® powder control compound.

Mooney @ 257F
Ts5 Scorch Time16

12

14

16

8

10

(m
in

ut
es

)

4

6T
s5

 (

0

2

Crystex HS OT 20 Crystex HS OT 20Crystex HS OT 20
Powder

Crystex HS OT 20
65% Active Bead



The Crystex® bead compound has higher elongation than the The Crystex® bead compound has higher elongation than the 
Crystex® powder control compound.Crystex® powder control compound.
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The Crystex® bead compound has similar tensile but slightly The Crystex® bead compound has similar tensile but slightly 
less standard deviation than the Crystex® powder control.less standard deviation than the Crystex® powder control.
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The data in the NR compound shows that the Crystex® bead product has The data in the NR compound shows that the Crystex® bead product has 
slightly better dispersion than the control Crystex® HS OT 20 powder.slightly better dispersion than the control Crystex® HS OT 20 powder.
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ConclusionsConclusions

Chem Technologies Crystex® bead product Chem Technologies Crystex® bead product 
showed better dispersion and no bloom in both ashowed better dispersion and no bloom in both ashowed better dispersion and no bloom in both a showed better dispersion and no bloom in both a 
softer NR/BR compound and a harder NR softer NR/BR compound and a harder NR 
compound.compound.
The Chem Technologies’ Crystex® bead is The Chem Technologies’ Crystex® bead is 
manufactured at low temperatures resulting in manufactured at low temperatures resulting in 
no conversion of amorphous sulfur (Crystex®) no conversion of amorphous sulfur (Crystex®) 
sulfur to rhombic sulfur to rhombic Rubbermaker’sRubbermaker’s sulfur.sulfur.
Th b ti h ld lt i b tt fi lTh b ti h ld lt i b tt fi lThe above properties should result in better final The above properties should result in better final 
product appearance, adhesion and physical product appearance, adhesion and physical 
properties and could result in reduced mix stagesproperties and could result in reduced mix stagesproperties and could result in reduced mix stages properties and could result in reduced mix stages 
and/or mix times.and/or mix times.


