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Adhesives market technical tip
Kristalex™ and Endex™ hydrocarbon resins for 
improved PSA performance

Introduction 
Pressure sensitive tape and label adhesives (PSAs) are 

frequently formulated using styrenic block copolymers 

(SBCs). SBCs contain two different types of blocks 

or phases. The mid-block is typically an olefinic or 

hydrogenated olefinic polymer that provides tack and 

adhesion. The two polystyrene end blocks form a phase 

that reduces the adhesive melt viscosity but provides 

physical reinforcement when the adhesive is cooled. The 

concentration and rheology of the styrenic phase affects 

the cohesive properties of the adhesive, the temperature 

resistance, and the application temperature. 

Endex™ and Kristalex™ aromatic hydrocarbon resins 

preferentially modify the styrenic end blocks of SBCs 

and can be used to balance the cohesion, viscosity, and 

temperature resistance of a PSA formulation. Endex 

and Kristalex pure monomer resins (PMRs) are water-

white, highly color stable, polar, low molecular weight, 

thermoplastic materials prepared from purified aromatic 

monomers. 

• Kristalex™ 3070 and Kristalex™ 3085 

hydrocarbon resins  

These low softening point, water-white resins decrease 

melt viscosity and increase ambient temperature 

hardness and cohesion. 

• Kristalex™ 3100 hydrocarbon resin  

This intermediate softening point, water-white resin 

decreases melt viscosity and increases ambient 

temperature hardness and cohesion.

• Endex™ 155 and Kristalex™ 5140 hydrocarbon resins 

These very high softening point, water-white resins 

increase melt viscosity and increase both the room 

temperature and the high temperature cohesion of  

the PSA.

The physical properties of Kristalex and Endex resins are 

compared in Table 1. Values shown are an average of 

typical samples and should not be interpreted as product 

specifications.

Table 1 Typical physical properties

 
Hydrocarbon resin

RBSPa 
°C

Tg  
°C

OMSCPb  
°C

MMAPc 
°C

Molecular weight distribution

Mn Mw Mz

Kristalex™ 3070 70 32 8/3 0 650 950 1450

Kristalex™ 3085 85 41 36/32 1 650 1150 1900

Kristalex™ 3100 100 53 76/68 5 700 1500 2550

Kristalex™ 5140 139 85 >180 9 1500 4900 12100

Endex™ 155 153 99 129/121 16 2400 6950 13850
aRing and Ball Softening Point
bOdorless Mineral Spirits Cloud Point
cMixed Methylcyclohexane-Aniline Cloud Point

Note: Lower cloud point temperatures indicate a greater degree of polarity or aromaticity at a similar molecular weight. Full explanations of 

these tests can be found in the Eastman publication WA-86A, Spectrum of Hydrocarbon Resins. 
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Technical discussion 
SBC adhesive formulations were prepared with Kristalex™ 

and Endex™ hydrocarbon resins to better understand the 

effect these resins have on the end blocks. The adhesives 

were tested for viscosity, shear resistance at 70°C, 40°C, 

room temperature (RT), and 180-degree peel and loop tack 

on stainless steel. Temperature resistance was also tested 

by measuring shear adhesion failure temperature (SAFT). 

The resins were formulated with KRATON™ D1161 (linear 

styrene-isoprene-styrene block copolymer or SIS, 15% 

styrene) and KRATON™ D1126 (radial SIS, 19% styrene) 

block copolymers. The formulations were based on 100 phr 

SIS, 110 phr Piccotac™ 1095, 10 phr Calsol™ 5550 naphthenic 

oil and two levels of Kristalex™ or Endex™ hydrocarbon resin, 

as shown in Table 2.

Table 2 Formulations tested

No end-
block resin

Kristalex 3070 Kristalex 3085 Kristalex 3100 Kristalex 5140 Endex 155

Ingredient 20 phr 50 phr 20 phr 50 phr 20 phr 50 phr 10 phr 20 phr 10 phr 20 phr

KRATON™ D1161 or D1126a 100 100 100 100 100 100 100 100 100 100 100

Piccotac™ 1095b 110 110 110 110 110 110 110 110 110 110 110

Kristalex™ 3070b — 20 50 — — — — — — — —

Kristalex™ 3085b — — — 20 50 — — — — — —

Kristalex™ 3100b — — — — — 20 50 — — — —

Kristalex™ 5140b — — — — — — — 10 20 — —

Endex™ 155b — — — — — — — — — 10 20

Calsol™ 5550c 10 10 10 10 10 10 10 10 10 10 10

Irganox™ 1010d 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
aKRATON Polymers LLC.
bEastman Chemical Company
c(Naphthenic oil)—Calumet Specialty Products
dCiba Specialty Chemicals Holding, Inc.

End-block resins preferentially enter the styrene domains 

of an SBC adhesive. At 360°F, the lower molecular weight 

Kristalex end-block resins soften the styrene domains 

and reduce the adhesive viscosity, as seen in Figure 1. In 

contrast, the higher molecular weight Kristalex 5140 and 

Endex 155 resins physically reinforce the styrenic phase 

and increase the adhesive viscosity.

Figure 1  Effect on adhesive viscosity with  
20 phr end-block resins 
Formulated with KRATON™ D1126 radial block copolymer
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Figure 2  Effect on adhesive viscosity relative to the amount of end-block resin

The adhesive viscosity can be adjusted for a particular 

application by changing the amount of end-block resin 

added to the SBC. Increasing the amount of lower 

molecular weight resin gives additional reduction in 

viscosity, while increasing the amount of higher molecular 

weight resin gives additional increase in viscosity, as 

illustrated in Figure 2.

The ability to adjust adhesive viscosity by varying the 

amount of different molecular weight end-block resins is a 

useful tool for the adhesive formulator. It is important to 

note, however, that addition of these resins also affects the 

RBSP and SAFT of the adhesive. Kristalex 3070, 3085, and 

3100 resins lower the softening point of the styrenic  

end-block domains, and significantly reduce the adhesive 

RBSP and SAFT, as shown for the KRATON™ D1126 

formulations in Table 3. Conversely, Kristalex 5140 and 

Endex 155 resins increase the adhesive RBSP and SAFT, 

even at 10 phr addition levels. This effect is similar in both 

linear D1161 and radial D1126.

Table 3 Effect on adhesive SAFT and RBSP relative to the amount of end-block resin

Kristalex 3070 Kristalex 3085 Kristalex 3100 No end- 
block  
resin

Kristalex 5140 Endex 155

Ingredient 20 phr 50 phr 20 phr 50 phr 20 phr 50 phr 10 phr 20 phr 10 phr 20 phr

RBSP (°C, STDV = 3) 122 118 135 122 133 121 140 142 161 147 156

SAFT (°C,  STDV = 3) 99 90 100 96 104 98 105 110 113 113 112
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Adjusting adhesive viscosity must be balanced with the 

cohesive strength requirements for the adhesive. All of the 

Kristalex and Endex resins increase adhesive RT cohesion, 

as seen in a dramatic increase in room temperature hold 

power from about 5,000 minutes to over 10,000 minutes 

when 20 phr end-block resin is added. Figure 3 illustrates 

that when the hold power test temperature is raised to 

40°C, the cohesive strength of the PSA containing Kristalex 

3070 does not increase, but the other end-block resins 

tested do show increased adhesive cohesion and hold 

power. 

Figure 3  Increase in 40°C hold power with 
20 phr end-block resin
Formulated with KRATON D1126 radial block copolymer
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As illustrated in Figure 4, if increased cohesion at 70°C 

is needed, Kristalex 5140 and Endex 155 can be used to 

reinforce the styrenic phase of SBCs and increase the high-

temperature cohesion and 70°C hold power. The effect on 

adhesive cohesion and the measured shear hold times is 

maintained after aging the tapes at 40°C for two weeks.

Figure 4  70°C hold power for tapes with 
20 phr end-block resin 
Formulated with KRATON™ D1126 radial block copolymer
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In addition to allowing the formulator to adjust the 

viscosity and cohesive strength of SBC-based PSAs, the 

lower molecular weight end-block resins can also improve 

loop tack and 180-degree peel to stainless steel, with 

excellent performance retention after aging as shown in 

Table 4.

Conclusion 
Eastman Chemical Company’s water-white Kristalex and 

Endex pure monomer resins preferentially modify the 

styrene domains of an SBC adhesive. The lower molecular 

weight Kristalex end-block resins reduce the 360°F 

adhesive viscosity and increase room temperature and 

moderate temperature cohesive strength. In contrast, 

the higher molecular weight Kristalex 5140 and Endex 

155 resins increase the adhesive viscosity and cohesive 

Table 4 Effect on adhesive properties before and after aging at 40°C for two weeks
Formulated with KRATON™ D1126 radial block polymer and 20 phr end-block resin

 
Adhesive property

Kristalex  
3070

Kristalex  
3085

Kristalex  
3100

No end- 
block resin

Kristalex  
5140

Endex 
155

RT hold power (min)

Initial mean (STDV) >10,000 >10,000 >10,000 5,300 (4,200) >10,000 >10,000

Aged mean (STDV) 7,400 (2,500) 5,300 (1,600) >10,000 3,400 (2,100) >10,000 >10,000

40°C hold power (min)

Initial mean (STDV) 320 (90) 640 (230) 700 (200) 340 (90) 780 (260) 720 (150)

Aged mean (STDV) 147 (29) 140 (30) 280 (60) 163 (40) 410 (40) 764 (170)

70°C hold power (min)

Initial mean (STDV) 300 (40) 330 (80) 2,700 (300) 440 (290) >2,880 >2,880

Aged mean (STDV) 320 (60) 390 (60) 1,940 (580) 610 (110) >2,880 >2,880

180° peel (oz/in.)

Initial mean (STDV) 83 (7) 89 (8) 83 (4) 63 (8) 66 (8) 73 (7)

Aged mean (STDV) 83 (5) 81 (3) 74 (7) 70 (5) 69 (5) 71 (6)

Loop tack (oz/in.)

Initial mean (STDV) 87 (7) 88 (7) 86 (9) 48 (4) 77 (8) 57 (4)

Aged mean (STDV) 76 (4) 88 (7) 101 (5) 51 (5) 73 (6) 65 (5)

strength at 70°C. These resins can be used to balance the 

cohesion, viscosity, and temperature resistance of hot melt 

PSAs formulated using styrenic block copolymers. 

For more information on formulation strategies using 

tackifiers from Eastman, contact us at 1-800-EASTMAN or 

visit us at www.eastman.com/adhesives.
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Although the information and recommendations set forth herein are presented 

in good faith, Eastman Chemical Company makes no representations or 

warranties as to the completeness or accuracy thereof. You must make your 

own determination of their suitability and completeness for your own use, 

for the protection of the environment, and for the health and safety of 

your employees and purchasers of your products. Nothing contained herein 

is to be construed as a recommendation to use any product, process, equipment, 

or formulation in conflict with any patent, and we make no representations or 

warranties, express or implied, that the use thereof will not infringe any patent. 

NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF 

MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR OF ANY 

OTHER NATURE ARE MADE HEREUNDER WITH RESPECT TO INFORMATION 

OR THE PRODUCT TO WHICH INFORMATION REFERS AND NOTHING HEREIN 

WAIVES ANY OF THE SELLER’S CONDITIONS OF SALE. 

Material Safety Data Sheets providing safety precautions that should be observed 

when handling and storing our products are available online or by request. You 

should obtain and review available material safety information before handling 

our products. If any materials mentioned are not our products, appropriate 

industrial hygiene and other safety precautions recommended by their 

manufacturers should be observed. 

© 2013 Eastman Chemical Company. Eastman, Endex, Kristalex, and Piccotac  are 

trademarks of Eastman Chemical Company. All other brands are property of 

their respective owners.


