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CLEAN PROTECT REJUVENATE
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TEST RESULTS
PROPERTIES JIESN RESULTS REQUIREMENT
METHOD Q
Physical Property
GErlE ASTM D4977 1 2 3 4 5 Avg. St.Dev.
Embedment, (9)
2 specimens; 50mm X 225mm Sample B 1.46 | 146 | 1.30 | 1.52 | 1.79 144 0.22 Report
Cond. 30min at 73.4+3.6°F Test |
50 complete cycles Sample C 236 | 256 | 247 | 182 | 1.69 | 218 0.36 Report
Pliability (°F) ASTM D497
5 specimens; 25mm x 100mm; 1
Report lowest passing temp
Cond. 2+0.1h at temp Test 90° Safipes -20 FEfprel
around 1in (radius) in 2+0.5s
Visual Inspection Sample C 25 Report
Notes: None
RESULTS
TEST
PROPERTY METHOD REQUIREMENT
#1 #2  #3 #4  #5 Avg. | StDev.
Procedure B (Wet Cup)
ASTM E 96
(Procedure B)
Sample B Thickness (mil) 123 | 123 | 128 | 125 | 130 NA NA Report
Water Method;
Test @ 73.4+1.8°F & 50+2 % RH| WT (gains/h-ft2) 0.10 | 0.14 | 0.27 | 0.51 1.18 0.44 0.44 Report
Permeance
(Perms) 0.2 0.3 0.7 1.2 2.9 1.1 1.1 Report
ASTM E 96
(Procedure B)
Thickness (mil)
Sample C 123 | 123 128 125 130 NA NA Report
Water Method;
Test @ 73.4+1.8°F & 50+2 % RH| WT (gains/h-ft2) 431 | 531 | 434 | 3.70 | 4.43 4.42 0.58 Report
Permeance
(Perms) 10.5| 13.0| 106 | 9.0 10.8 10.8 1.4 Report
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Shingle CPR™

CLEAN PROTECT REJUVENATE

”’ Email: cedryfuss@outlook.com

Project No.: SUST 02-02-01/04

SAMPLE DATA/INFORMATION:

IDENTIFICATION GRADE/TYPE DATE RECEIVED m

A
B
Shingle Rejuvenator
gla Rajuv " 4/22/2020
Raw Materials Sustanture
D
E
GED SHIMGLES I -Tab arzof2019

RESULTS; TRIAL #: Wt. %'s
INGREDIENTS .

A 80.0 3.0 80.0 100.0
B 15.0

c 5.0

o 50

E 200

OBJECTIVE: Analyze shingle rejuvenators for preliminary properties associated with
rejuvenating asphalts.

CONCLUSIONS:
APPLICATION FLEXIBILITY/ COLOR GRAMULAR
PRODUCT RATE ACID# | PEMETRATION CRACKING | CHANGE* RUM OFF ADHESION RANK
BLEMD -D1 z 1 1 2 1 4 2
BLEND -02 1 1 2 3 1 3 2
500 fr2/gal

BLEND =03 & 1 2 & 1 1 4
BLEMD =04 2 1 1 1 1 2 1
* Codor Change ranked from least change from control to most change from control. As of 260 hours aging in QUY.
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Shingle CPR"™

CLEAN PROTECT REJUVENATE

CONCLUSIONS: (continued)

* All rejuvenators improved flexibility
. All blends significantly improve granule adhesion
. All blends are excellent at penetraticn on application and improved further with time

Table 2. Basic Properties of Rejuvenator Samples

RESULTS
PROPERTY TEST METHOD
Elend =01 Blend -02 Blend -03 Blend =04
4°C &T.6 L2127 &3] SH.&
Viscosity, cps 25°C Déa02 [ D219 48.0 &40 48.0 400
&0°C 33.2 291 5.6 2632
Acid & D&l 0.30 028 16.08 0.30

Table 3. Penetration of 15# Asphait Felt as a Function of Application Rate Over Time

RESULTS: Penetration Depth, mils (dmm)

PRODUCT OM APPLICATION | 1 DAY AFTER APPLICATION | 3 DAYS AFTER APPLICATION | 7 DAYS AFTER APPLICATION
BLEND =01 20 (5.) 40 10.2) BO (20.3) BO{20.3)
BLEMD -02 20 (5. a0 10.2) BO (20.3) BO{20.3)
BLEMD -03 20 (51} 40 (10.2) BO (20.3) BO{20.3)
BLEMD =04 20 (57) 40 (10.2) BO (20.3) BO{20.3)
Eemples were condiioned ar BEEE

Table 4. Flexibility/Cracking Shingle Mandrels

55 25°C o7o 0.8902 0.BBLE 08914 08843

SAMPLE APPLICATION RATE TEMPERATURE SIZE MANDREL WHEN CRACKING OBSERVED, INCHES
Control MA s/8
BLEND =01 1/2
BLEMD -02 e 38
s00 ftz/gal
BLEND -03 38
BLEND -04 1/2
“1%8 inch shi "",II‘:' Pesses ware Treaied with rejuvenalor and cured Tar 24 hawurs at 258°C '3'.'"'[.' e e e conditionad ot 4°C for | hour and wers Bent 180° arcund a
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Table 5A. QUV AGING // CIELAB Color and Change in Color for

Shingle CPR"

CLEAN PROTECT REJUVENATE

hield Shield & Shingle AID

500 SQFT/GAL
BLEND
Hours L a® b* AL* Aa* Ab* AE*
o e 28 1.B3 273 0 o] o 000
250 fE.&2 159 252 236 01 021 237
Contro 500 L4A.LT 209 252 22 024 e 2323
750 LB.54 152
1000 L4814 3.0 228 0 .28 230
o 357 215 295 .88 0.32 Q.22 1592
250 4075 o1z 123 054 155 4.5 1.4
Bland-01 00 4385 (I 45 5.52 200 L7 6.4
750 a 395 2.31 1.83 122 319
1000
o 341
250 L4048 a7 407 O 2 334 10.88
Bland-02 00 4377 (I 4.2 578 200 LaF 6,25
750 022 4,25 249 205 152 3.57
1000
o 362
250 5012 0.28 419 1.6 m Jhb 12.33
Blend-03 00 45,24 023 125 G4 206 L5& b.bhé
730 02 £ Sy .02 203 1.81 250
1000
0 3582
250 4279 als 5.58 034 198 185 1091
Blend-0d4 500 L4957 0.25 3.4k IA4T 1.58 073 3.88
750 0.3 337 129 1.52 QL6 209
1000

Table 6A. Explanation of Color Values

VALUE EXPLANATION POSITIVE VALUE NEGATIVE VALUE
AL* Difference in lightness/darkness value Lighter Darker
Aa® Difference on red/green axis Reddar Greanear
abe Difference on yellow/blue axis Yallower Bluar
AE Total color difference valua MWearer to zero is closer to the color of the control at o
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Shingle CPR™

CLEAN PROTECT REJUVENATE

Table 7. Granule Adhesion of Both Treated and Control Shingles

COMNDITIONED REPLIGATE 1 REPLICATE 2

140°F FOR
7 DAYS UNTREATED TREATED UNTREATED TREATED UNTREATED TREATED

BLEMD =00 Q.64 (=1.35) 01 (=0.24) 0.31 [=0.465) 0.1 [=0.29) 0.48 (=1.00) 013 (=0.27)
BLEMD =02 104 (=218) 01 (=0.23) 0348 [=0.74) 00 (=0.07) 0.7 (=1.47) 0.08 (=015)
BLEMD =03 0.87 (-1.85) 00 (= 000%) 0.56 (=117) 0.03 (=0.04) 072 (-1.51) 0.0 {=0.08)
BLEMD =04 0.48 (=1.08) 0005 (=010) 043 (=1.33) 00 (=0.07) 0546 (=1.20) 0,05 {=0.09)

e 1095 5 '.'I' Che IE0al SIr D wes 'TI"'-. "_!l e SO e INOUSTrY O0SSnTaa KEs 1] -g Der Y _:. n]

“Ench product and application weight werne rurn on separate tobs from shirgles. 2 stips weare cut from each b

DISCUSSION:

All blends improve performance of shingles. 500 ft2/gal as an application rate improvse flexibility and granule adhesion

over control while and does result in puddling and or product run off.
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APPENDIX A:
PICTURES: O HOURS

ASPHALT TECHNOLOGIES, INC

Sustanture
SUST 01-02-01/04

E@: Shingle CPR

CLEAN, PROTECT, REJUVENATE




APPENDIX A:
PICTURES: 250 HOURS

PEL

ASPHALT TECHNOLOGIES, INC.

Sustanture
SUST 01-02-01/04

BLEND—

EB:I Shingle CPR
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APPENDIX B:

COLOR PLOT 1

AL* vs. Time

—+— Control delta L*
Blend-01 delta L*
Blend-02 delta L*
Blend-03 delta L*
Blend-04 dalta L*

{i)Shingle CPR

CLEAN, PROTECT, REJUVENATE
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APPENDIX B:

COLOR PLOT 2

Aa* vs. Time

—+—Control delta a*
Blend-01 delta a*
Blend-02 delta a*
Blend-03 delta a*

—#—Blend-04 dalta a*
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