COLORADO DEPARTMENT OF TRANSPORTATION APL Reference No.

PRE-APPROVED PRODUCT EVALUATION REQUEST & SUMMARY | 4449-18

Product Evaluation Coordinator Material code:
Colorado Department of Transportation 711.02.01.00
4670 North Holly Street, Unit A Material code description full name:
Denver, Colorado 80216 Concrete, Admixture
PART 1
Product name: Product category:
Inorganic Pigments[Black] Concrete/Pigments,Integrally Colored
Product Representative (name & address): Manufacturer (name & address):
Attn: Gregg lannone Attn: John Ciente
Solomon Colors Solomon Colors
965 Chester Lane 4050 Color Plant Rodd
Kaysville, UT 84037 Springfield, IL 62702
Phone: (801) 376-6750 E-mail: giannone@solomoncolors.com Phone: (647) 224-4461 E-mail: jciente@solomoncolors.com
Web-site address: 1\ solomoncolors.com Web-site address: . solomoncolors.com

Description of the product: (Include specific quantifiable details from tech data sheet. Advertising generalities are not appropriate.)

The Solomon Colors Pigments (Black) for Concrete and Cementitious Materials are inert admixtures for concrete used to color concrete and cementitious
mixes. From a chemical point of view they are Inorganic Oxides (Iron Oxides, Chromium Oxides, Cobalt Mixed-Metal Oxides). They can be used in a powder
form, liquid (pre-dispersed in water) or in a granulated form. All Solomon Colors pigments are compliant with ASTM C979-16.

Restrictions, (installation and/or use):
As stated in ASTM C-979-16

Use of the product, (be specific to CDOT highway activities only):
Products are designed specifically to color concrete and cementitious mixes

Benefits to CDOT, (how will your product enhance quality, improve safety, save money, be a better value then other manufacturer’'s products):

Solomon Colors Pigments are designed to enhance the esthetical appearance of concrete

Specifications: (listing those applicable is required)

CDOT

ASTM  : C979-16
AASHTO:

FHWA

other
Certificate of Compliance (COC) provided ||:| Certificate of Verification (COV) provided for select categories ONLY

goOoog.no

Product Testing: (National/independent laboratories or universities with Report Date.) Certified Test Report (CTR) provided to validate all claims.

[0 NTPEP-AASHTO:

O FHwA

O other . American Engineering Testing Inc. (April 12, 2018)

O other :

[ other :
State DOT Approvals, (current documentation required): | Re-submittal Cycle: 4 Years 10-09-2022
sample submited: [1 yes [ no [ n/a | safety Data Sheets (sDs;: [ yes [no O na

Alternate Product Category:
Additional Comments:
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April 12,2018

Mr. John Ciente
Solomon Colors

4050 Color Plant Road
Springfield, IL 62702

Subj: Final Test Results for ASTM C979 Pigments for Integrally Colored Concrete
Four Pigments: Red 413; Red 417; Yellow 115; Black 920
AET Project No. 29-02662

Dear Mr. Ciente,

Attached are the final test results for the referenced project. You submitted and identified the
pigment samples that arrived at American Engineering Testing, Inc. (AET) on November 30,
2017. A summary of all test results are included.

Testing was conducted in accordance with ASTM C979/C979M — 16, “Standard Specification for
Pigments for Integrally Colored Concrete.” All test specimens whether mortar or concrete were
fabricated with a sample of white portland cement manufactured by Lehigh. All pigments in this
evaluation meet the general requirements of ASTM C979/C979M — 16.

Test results for ASTM C979, Sec. 8.1 water wettability, Sec. 8.2 alkali resistance, Sec. 8.3
percentage of SO3, and Sec. 8.4 water solubility are attached in Appendix A.

Test results for Sec. 8.5 atmospheric curing stability are attached in Appendix B. Test specimens
were cast in accordance with ASTM C979, Annex Al. Pigments were used in fabrication of
mortar coupons at /2% and 6% levels based on cement mass. One set of two plus a control were
cured at low level relative humidity (50%) and another set of two plus a control were cured at a
high level of relative humidity (100%). Color measurements were obtained for all test specimens
and compared.

Test results for Sec. 8.6 light resistance are attached in Appendix B. Test specimens were cast in
accordance with ASTM C979, Annex Al. Pigments were used in fabrication of mortar coupons at
5% and 6% levels based on cement mass. After casting and demolding, test specimens were
stored at 120°F £ 5°F and 20 + 10% relative humidity for 24 hours. Test specimens were then
stored at laboratory conditions of 73° F in complete darkness until prepared for testing. Atlas
Weathering in Chicago, IL received the samples and covered half of each test specimen with
aluminum foil. Then exposure of the test samples to continuous light for 500 hours without
automatic humidity control, no water spray or dark cycles using open flame carbon arc exposure,

550 Cleveland Avenue North | Saint Paul, MN 55114
Phone (651) 659-9001 | (800) 972-6364 | Fax (651) 659-1379 | www.amengtest.com | AA/EEO
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Mr. John Ciente

AET Project No.: 29-02662
April 12,2018

Page 2 of 2

as required by ASTM C979, Sec. 8.6, commenced. After exposure was completed, the test
specimens were returned to AET for color measurements.

Concrete mixtures were cast for each pigment in accordance with Section 8.7. Mix proportions,
fresh properties and compressive strength determinations are attached. The amount of pigment
used was given by you as 6% by weight of cement. Test results are attached in Appendix C.

The test samples will be retained for a period of 30 days from the date of this report. Unless we are
informed otherwise, the specimens will then be discarded. The results represent specifically the
samples tested. Please contact us if you need any additional information.

Report By:
American Engineering Testing, Inc.
An AASHTO Accredited Laboratory — Aggregates, Cement & Concrete

Report Prepared By: Report Reviewed By:
American Engineering Testing, Inc. American Engineering Testing, Inc.

i -
QATOA»« 00 Vs
Jos¢ph T. Johnsoxf Wilma (Willy) A. Morrison
Supervisor, Cement/Mortar Laboratory Manager, Concrete Materials Laboratory
Phone: 651-659-1354 Phone: 651-999-1333

1tjohnson@amengtest.com wmorrison(@amengtest.com






Appendix A

Test Results - ASTM C979
Sections 8.1, 8.2, 8.3, and 8.4
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REPORT OF CHEMICAL ANALYSIS

REPORTED TO:

SOLOMON COLORS, INC.
4050 COLOR PLANT ROAD
SPRINGFIELD, IL 62702

ATTN: JOHN CIENTE
AET PROJECT NO: 29-02662 DATE: APRIL 12,2018
BACKGROUND

This report presents the results of laboratory work performed by our firm on four (4) pigment
samples identified as “Black 920,” “Red 413,” “Red 417 and “Yellow 115.” The samples were
submitted to us by Mr. John Ciente of Solomon Colors, Inc. on January 4, 2018. The scope of our
work was limited to documenting the following general requirements in accordance with ASTM
C979-16, “Standard Specification for Pigments for Integrally Colored Concrete,” Sections 8.1 —
Water Wettability, 8.2 — Alkali Resistance, 8.3 — Total Sulfate, and 8.4 — Water Solubility.

RESULTS

Results of the tests are summarized in the table below:

Sample ID

Black 920

Red 413

Red 417

Yellow 115

Water Alkali Total Sulfate as SO3, Water Solubility, %
Wettability Resistance % by Wt. of Sample by Wt. of Sample
Wettable; Resistant; no
readily mixes significant 0.7 <0.1
with water color change
Wettable; Resistant; no
readily mixes significant 0.2 N/A
with water color change
Wettable; Resistant; no
readily mixes significant <0.1 N/A
with water color change
Wettable; Resistant; no
readily mixes significant 2.1 <0.1
with water color change

550 Cleveland Avenue North | Saint Paul, MN 55114
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AET Project No. 29-02662 - Page 2 of 2

DISCUSSION

The matter soluble (Water Solubility) in water could not be determined for samples Red 413 and
Red 417 to which they were noted as “N/A” or not available. Attempts were made to filter the
water dispersions of these pigments through Whatman No. 42 filter paper (i.e. filter paper with the
finest particle retention of all Whatman cellulose filter papers and 2.5 micron particle size) and the
red pigments visibly passed through this filter paper. ASTM D1208 notes that “Water-dispersible
pigments must be filtered with a suitable filter pad or the method may not be applicable.”

TEST METHODS

“Water Wettability” was determined in accordance with ASTM C979, “Standard Specification for
Pigments for Integrally Colored Concrete,” Section 8.1.

“Alkali Resistance” was determined in accordance with ASTM C979, “Standard Specification for
Pigments for Integrally Colored Concrete,” Section 8.2.

“Percentage of SOs” or total sulfate content was determined in accordance with ASTM D50,
“Standard Test Methods for Chemical Analysis of Yellow, Orange, Red, and Brown Pigments
Containing Iron and Manganese Procedure 16” as directed by ASTM C979, Section 8.3.

“Water Solubility” was determined in accordance with ASTM D1208, “Test Methods for Common
Properties of Certain Pigments” as directed by ASTM C979, Section 8.4.

REMARKS
The test samples will be retained for a period of at least thirty days from the date of this report.

Unless further instructions are received by that time, the samples may be discarded. The test result
relates only to the samples tested. No warranty, express or implied, is made.

Report Prepared By: Report Reviewed By:
American Engineering Testing, Inc. American Engineering Testing, Inc.
- - 7 A
7l T At ™
(7 7 M /W
Cyler Hayes Bill Rebel '
Senior Chemist Principal Chemist
chayes@amengtest.com brebel@amengtest.com

(651) 603-6605 (651) 603-6633
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AET Project No.: 29-02662

Project: ASTM C979 Testing
Client; Solomon Colors
Contact: John Ciente

CONSULTANTS

« ENVIRONMENTAL

+ GEQTECHNICAL
MATERIALS

AET Project Mgr.: J. Johnson
AET Technicians; JJ, DQ, CH
Approved: W. Morrison
Date; April 12,2018

ASTM €979, Summary Test Results

Solomon Colors Pigments ASTM C979 Test
Control, White Red 413 Red 417 Yellow 115 Control, White (2) Black 920 Requirements
Sec 8.1 Water Wettability Weltable, readily mixes  |Wettable, readily mixes [ Wetable, readily mixes Wettable, readily mixes
- e : ; - . Water Wettable
with water with water with water with water
Sec 8.2 Alkali Resistance - Resistant, no significant  |Resistant, no sipnificant  |Resistant, no significant Resistant, no significant No vistial color change
Sec 8.3 Percentage of SO ia (.2 <0, 21 0.7 =5 {)% mass of original
Sec 84 Water Solubliy i NA NiA <0 <0 Rl tvie)
sample
Sec 8.5 Amospheric Curing Stability
; . o d Wb Balative st i . " K d? . " ! Not > than the magnitide
Color Change Between Low and High Relative Humidity See Appendix B See Appendix B See Appendix B See Appendix B of the calor diffence
ASTM Sec. 8.6 Light Resistance between control samples
cured under the same
Color Change After Carbon Arc Exposure See Appendix B See Appendix B See Appendix B See Appendix B conditions
Sec. 8.7 Effects on Concrete (pigments at 6% by weight of cement)
Time of Setting
Shiall neither accelerate the
Initial, minutes 323 328 317 2 502 XV initial o final set by > than |
T nor retard the il o final
Final, minutes 0:58 6:50 f:42 6:48 6:34 041 set by > thau | L2, a5
[44] i@{![g! 10 1|'I:“ azl'lil'l’:l
= 0%
i conten, % 54 A7 52 53 5 50 e s
Control
Compressive Strength, psi average
7 days 4670 5290 5070 4.690 5,380 5,190
Strength Relative to Control, % - 13 109 100 06
28 duys 6,050 6,270 5,930 5,750 6,480 6,200 28-day compressive
strength of not < 90% of
Strength Relative to Control, % - 104 0 93 96 Control

Phone {651)65-9001 | (800]972-6364 | Fax (851651378 | www.amengtest.com | AA/EEO

550 Cleveland Avenue North | Saint Paul, MN 55114
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Appendix B

Test Results - ASTM C979
Section 8.5 and Section 8.6
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AMERICAN - ENVIRONMENTAL
A ENGINEERING - GEOTECHNICAL
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AET Project No.: 29-02662 AET Project Mgr: J. Johnson
Project: ASTM C979 Testing AET Technician: E. Schneider
Client: Solomon Colors Aprroved: W, Morrison
Contact: Mr. John Ciente Date: April 12, 2018
ASTM C979, Sec. 8.5 Atmospheric Curing - Color Measurements
Suiiple Trial A Trial B Trial C Trial D Average
L A B L A B L A B L A B L A B
Control Low RH 8.5 10.9 433 71.0 114 434 789 9.3 42.6 30.2 10.1 42.1 78.7 10.4 429
Red 413 1/2% Low RH 80.4 163 11.6 78.7 171 13.7 719 17.6 12.3 80.0 179 10.7 793 17.2 12.1
Red 413 6% Low RH 56.7 32.5 228 56.5 321 22 56.9 34.0 233 569 33.2 229 56.8 33.0 228
Red 417 1/2% Low RH 78.5 15.6 7.0 78.0 15.8 13 76.9 15.8 1.6 713 16.3 78 717 15.9 74
Red 417 6% Low RH 57.9 26.6 13.6 58.2 282 13.7 55.8 28.5 159 56.6 211 15.7 57.1 27.8 14.7
Black 920 1/2% Low RH 71.5 0.2 0.2 74.0 0.7 -1.3 73.0 -0.3 04 68.3 0.0 -0.8 7.7 0.2 -0.6
Black 920 6% Low RH 47.6 0.2 -1.5 43.2 02 -1.9 47.2 -0.4 -1.5 46.1 0.1 0.8 473 0.1 -14
Yellow 115 1/2% Low RH 88.0 32 225 87.9 43 234 85.6 38 25.0 89.2 3.0 246 87.7 3.6 24.0
Yellow 115 6% Low RH 8.5 10.9 433 71.0 114 434 789 9.3 42.6 30.2 10.1 42.1 78.7 10.4 429
Control High RH 904 0.6 6.5 90.5 0.4 5.8 89.8 -0.8 54 91.3 0.7 48 93.9 0.1 5.6
Red 413 1/2% High RH 76.9 1.5 183 715 17.9 125 76.2 18.5 11.9 13.3 193 134 76.0 183 12.6
Red 413 6% High RH 55.6 217 164 56.6 276 16.8 544 288 18.9 54.9 315 19.1 554 289 17.8
Red 417 1/2% High RH 734 173 8.3 74.1 17.5 8.0 T4 17.6 8.9 73.0 17.6 3.5 734 17.5 8.4
Red 417 6% High RH 5.7 28.6 15.5 553 283 16.0 56.0 289 14.7 54.3 211 14.8 54.6 282 153
Black 920 1/2% High RH 70.2 -0.7 -1.5 70.1 -1.0 0.9 70.6 0.0 -1.5 694 -1.0 0.7 70.1 -0.7 -1.2
Black 920 6% High RH 41.7 0.2 2.8 41.8 -0.6 -1.9 40.6 -0.2 2.3 4.2 0.7 2.2 41.6 0.0 23
Yellow 115 1/2% HighRH | 83.8 5.1 25.5 853 4.6 26.7 83.7 59 279 82.5 5.1 25.8 838 52 26.5
Yellow 115 6% High RH 75.6 94 399 764 10.8 317 75.6 11.5 40.7 78.1 10.3 41.1 764 10.5 399
AE Between Pigments Low and High RH

Pigments/% L A B

Control 15.2 10.55 | 37225

Red 413 12% 3225 1.075 0.5

Red 413 6% 1375 4.05 5

Red 417 12% 4375 1.625 l

Red 417 6% 2.5% 0475 0.525

Black 1/2% 1.625 | 0825 | 0575

Black 6% 5.7 0.1 0.875

Yellow 1151/2% 385 1.6 2525

Yellow 115 6% 2225 | 0.075 3
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AET Proj.No.: 29-02662 AET Project Mgr: J. Johnson

Project:  ASTM €979 Integrally Colored Concrete Testing AET Analyst: B. Rebel

Client:  Solomon Colors Approval: W. Momison

Contact; _Mr. John Ciente Date: April 12, 2018

ASTM €979, Sec. 8.6 Light Resistance " - Color Measurements

Trial A Trial B Trial C Trial D Average AE Difference in Exposure
Sample
L A B L A B L A B L A B L A B L A B
Red 413 1/2% Exposed 783 17.6 1.8 782 18.2 13.0 752 19.0 13.0 767 18.9 13.6 7.1 05 129 14 0 15
Red 413 1/2% Covered 187 182 126 792 18.1 10.3 116 18.0 1.6 183 17.0 1L1 8.5 n1 114 E

[Red 413 6% Exposed | 564 | 313 [ 212 [ 570 [ 3u1 | 2190 [ 574 | 316 [ 207 | se8 | 34 [ 12 [ 50 | 38 | s
Red4136% Covered | 570 | 316 | 212 | 565 | 302 | 210 | 564 | 317 | 206 | S8 | 289 | 204 | 5.0 | 368 | 201

=
=
=
tard

[Red 417 1/2% Exposed | 782 | 157 | 69 [ 796 [ 150 | 72 [ 782 | 151 | 66 | 790 | 152 [ 66 | 788 | 310 | 68
Red4171/2%Covered | 775 | 165 | 72 | 785 | 164 | 80 | 778 | 159 | 18 | 780 | 162 | 74 | 70 | 37 | 16

=
=
=
=
=

[Red4176%Exposed | 579 | 203 [ 145 | 548 [ 316 | 153 [ 570 | 204 [ 141 | 560 | 204 [ 176 [ Sad | 368 | 154

E1ER
Red4176% Covered | 379 | 279 | 140 | 564 | 286 | 152 | 574 | 288 [ 125 | 575 | 200 | 134 | 573 | 358 [ 138 | 8 Y 8
[Black 920 12%Exposed | 763 | 03 [ 07 [ 757 [ 02 | 09 [ 762 [ 06 [ 03 [ 758 [ 06 [ 05 [ 760 | 190 | -06 | i | i ‘ is
[Black 920 172% Covered | 753 | 00 | 02 | 770 | 02 | 09 | 754 | 02 [ -0 [ 757 | o1 | 0 | 759 [ 189 | 08 | Z E
Black 9206%Exposed | 477 | 00 [ -07 [ 466 [ 03 [ -2 [ 45 [ 03 [ 22 | 465 | 02 [ 14 [ 413 | 2 | 44 | 04 i is
Black 920 6% Covered | 473 | 15 | -19 [ 490 | 03 | 20 [ 479 | 04 [ -17 | 486 | <15 [ -19 [ 42 [ mz1 [ -19 | :
Yellow 115 12% Exposed 894 | 34 [ 222 [ 899 [ 32 [ 219 [ 884 | 25 [ 2090 | 83 | 28 [ 200 [ w3 | 245 [ u3 | i | i ‘ i
Yellow 115 12%Covered 892 | 30 | 236 | 880 | 37 | 24 | %98 | 32 | 222 | %98 | 20 | nl | 892 | 246 | 128 | :
Yellow 1156% Exposed | 806 | 98 [ 423 [ 796 [ 1.1 | 442 [ 802 | 98 [ 422 | 800 | o8 [ 405 [ 800 | 217 | 423 | 07 | i ‘ i
Vellow 1156% Covered | 508 | 98 | 405 | 807 | 98 | 412 | 504 | 89 | 407 | 812 [ ol [ 400 | s08 | 273 | 406 | :

(1) After casting and demolding, test specimens were stored at 120°F = 5°F and 20 + 10% relative humidity for 24 hours.

Test specimens were then stored at laboratory conditions of 73° F in complete darkness until prepared for testing, Atlas Weathering in Chicago, IL received the samples
and covered hall'of each test specimen with aluminum foil. Then exposure of the test samples to continuous light for 500 hours without automatic humidity control,

1o water spray or dark cycles using open flame carbon arc exposure, as required by ASTM €979, Sec. 8.6, commenced. After exposure was completed,

the test specimens were retumed to AET for color measurements.

550 Cloveland Avenue North | Saint Paul, MN 55114
| (800) 972-6364 | I | AAJEED
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Appendix C

Test Results - ASTM C979
Section 8.7
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AET Project No.:  29-02662 AET Project Mgr.:J. Johnson
Project: ASTM (979 Integrally Colored Concrete Testing AET Engineer:  P. Barnhouse
Client: Solomon Colors Approved: W. Morrison
Contact: Mr. John Ciente Date: April 12,2018
ASTM (€979, Section 8.7, Concrete Mix Designs (Ib/yd 3)
Control Yellow 115 Red 413 Red 417 Control (2) Black 920

White Cement (Ibs) 3ty 517 517 517 517 517

Coarse Aggregate, #57 Martin Marietta (Lbs) 1,788 1,788 1,788 1,788 1,788 1,788

Fine Aggregate, Elk River Sand (lbs) 1,262 1,262 1,262 1,262 1,262 1,262

Water (Ibs) 316 341 274 274 295 308

Air Entrainer, GRT VR (oz/cwt) 112 1.12 112 112 1.12 1.12

Yellow 115 (Ibs) = 31 = — — —

Red 413 (Ibs) = - 3l = - =

Red 417 (lbs) — — — 31 - -

Black 920 (Ibs) — — - - - 31

Water to Cement Ratio 0.61 0.66 0.53 0.53 0.57 0.60

Fresh Properties:

Unit Weight (pef) 1434 143.4 146.6 146.2 143.0 143.8

Slump (in) 4.50 4.00 4.00 4.25 4.00 4.00

Air Content (%) 54 53 4.7 5 5.2 50

Initial Set (hr:min) 5:23 S22 5:28 5:17 5:02 5:12

Final Set (hr:min) 6:58 6:48 6:50 6:42 6:34 6:41

Note: Pigments added at 6% by weight of cement.

This document shall not be reproduced, except in full, without written approval from American Engineering Testing, Inc,
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AET Proj. No.: 29-02662 AET Proj. Mgr.: J. Johnson
Client: Solomon Colors AET Technician: B. Mahoney
Project: ASTM C979 Date: April 12, 2018

Contact: Mr. John Ciente

Summary of Concrete Compressive Strength

Control |Yellow 115 Red 413 | Red 417 |Control (2)| Black 920

Test Methods
ASTM C39, Compressive Strength, psi
7 days
Sample 1| 4,580 4,730 5,220 5,140 5310 5,110
Sample 2| 4,730 4,680 5,240 4,970 5410 5,290
Sample 3| 4,700 4,670 5,410 5110 5,420 5,170
Average| 4,670 4,690 5,290 5,070 5,380 5,190
Strength Relative to Control| — — 100% 113% 109% = 96%
28 days

Sample 1| 5,910 5,670 6,170 5,860 6,420 6,230
Sample 2| 6,020 5,830 6,460 5,960 6,500 6,180
Sample 3| 6,220 5,740 6,180 5,980 6,510 6,200
Average] 6,050 5750 6,270 5,930 6,480 6,200
Strength Relative to Control - 95% 104% 98% - 96%







Dry Pigment Ready Mix

Solomon Colors

Color Card
O

Integral Colors For Ready Mix

IRON OXIDE PIGMENTS

The use of iron oxide colors in concrete has grown
to be the single largest application for this type

of pigment. This increase in usage has created a
demand for better technology and quality control
throughout the concrete industry.

Mixing

e The drum must be cleaned, and approximately
two-thirds of the mix water and one-half of the
aggregates needed should be added to the

drum, then add color pigment at charging speed.

Do not use reclaimed slurry water or reclaimed
aggregates.

e Solomon Colors integral colors are packaged in
25 Ib. white repulable bags. Slit the bag along
the top dotted line and completely remove
the top portion of the bag. Also slit the
bag where the dotted lines are located and
dump the bag into the mixer. Mix at high
speed for a minimum of 10 minutes.

e When using small or smooth rounded
aggregates, do not add the bag to the truck,
add only the color pigment. In sand-blasted or
exposed aggregate finishes, open the bag and
pour all color into the truck.

* Mixer should be loaded to a minimum of 40%
capacity to ensure good color dispersion.

e Be sure to use the same mix design and
maintain a consistent water to cement ratio
throughout the job.

e After pour has begun, adding water to the
load to improve workability often causes color
variation.

Additives

e DO NOT use calcium chloride. This product
can cause discoloration in the form of light and
dark areas in the finished product. Non-chloride
accelerators, including hot water are acceptable
accelerators.

e Check the synergy of the mix design (plasticizers,
water reducers and air entraining products) with
the addition of color by pouring a test slab to
confirm the preferred results.

Job Preparation

Good drainage and compacted aggregate add
many benefits to decorative concrete. Pouring
concrete over an inconsistent sub-grade or mix of
dirt, plastic, wood, asphalt and existing concrete
will not cure evenly. These types of sub-grades
will force the majority of water to the surface to
evaporate, causing efflorescence in those affected
areas. In hot conditions, dampen the sub-grade
before each pour to keep moisture in the concrete
to allow better hydration. Keep the sub-base
moisture consistent throughout the day without
allowing the water to pool.

Jobs requiring a Vapor Retarder and job sites
having high heat and low humidity conditions

are exceptions to pouring over plastic. Pouring
concrete directly over plastic can lead to numerous

G

SOLOMON
' COLORS, inc.

problems including excessive bleed water, uneven
drying time, shrinkage, cracking and efflorescence.
Consider adding 2"-4" of sand between plastic and
concrete. If pouring directly over plastic, mix design
may need to be altered. Slump and placement
techniques require tighter tolerances, and finishers
need to be well trained and experienced.

For Vertical Applications (cast-in-place or tilt-wall):
All forms should be cleaned thoroughly prior to use
or reuse, and applied release agents should be
non-staining. For best results, forms should be free
of cement latents from any prior concrete pour of
a different color. Also, vertical wood forms should
be made of medium-density overlay plywood. For
color uniformity, methods and material used
in preparing the forms should be consistent
through the completion of the job. Lightly and
uniformly sandblastng vertical surfaces is
highly recommended to remove minor form
marks and any colored residue resulting from
water, cement and coloring agents bleeding
toward the forms during concrete placement.

Curing

e Do NOT fog or spray water on the surface during
the initial curing period.

e Do NOT cover the surface with plastic.

e Failure to follow these guidelines can lead to
uneven curing and coloration.

e Solomon Colors recommends one of the
following Curing Methods to be unitized:

1) BRICKFORM or LEGACY branded CURE
AND SEALS that meet the ASTM Standards
C 309 and C 1315 for curing most new
colored architectural concrete flatwork.
Apply at a rate of 250-300 sq. ft per gallon
(6.13-7.36m2 per liter) once the slab is hard
enough to be walked on without marring the
surface. Do not apply these products in high
heat, direct sunlight or in windy conditions.
Please reference the appropriate cure and
seal Technical Information Sheet for a full
description of the product use, limitations
and precautions. Links to these sheets and
additional coloring information are available at
www.solomoncolors.com.

2) If you desire to only Cure the surface without
a Sealer, use Lythic Day 1. Approvals include
ASTM C156 Water Retention Test, reduces
water vapor transmission per ASTM F1869-
MVER and reduces the amount of water
vapors that emit through the slab per ASTM
D4263 for power troweled colored concrete.
After 28 days we recommend a sealer.

* Proper curing, along with maintaining a low
slump and protecting the surface against
water penetration, reduces the possibility of
efflorescence. If efflorescence does occur,
remove efflorescence using Brickform E-Etch or
Legacy Eco-Etch. Follow with a light scrubbing
or The use of a low r.p.m. rotary scrubbing
machine.

See Us In
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TECHNICAL SPECIFICATION DATA
Composition and Materials: Pigments utilize

pure red, yellow, and black synthetic iron oxides.
SOLOMON COLORS has expanded the color
range by formulating laboratory controlled high
tinting strength blends. Each of these colors is 95%
to 99% minus 325 mesh particle size. SOLOMON
COLORS iron oxides are permanent, inert, stable to
atmospheric condition, sunfast, limeproof, and free
of deleterious fillers and extenders. All SOLOMON
COLORS pigments comply with ASTM C979 for
integrally colored concrete and are produced and
tested to an established plant standard.

Limitations

A level of 7% (by dry weight) color based on the
weight of total cementitious material used is the
color saturation point. Color added in excess of
10% (by dry weight) can reduce the overall strength
of the finished product. Conversely, a level of

color below 1% can cause irregular coloring and
general “washed out” appearance. The suggested
“optimum” range is 2% to 4% pigment loading
based on total cementitious material weight.

*908 Carbon Black Limitations: A level of 2%
color based on the weight of total cementitious
material used is the color saturation point. Color
added in excess of 2% will not provide additional
benefits. The suggested “optimum” range is 1% to
2% pigment loading based on total cementitious
material weight. (Cement, Lime, Fly Ash, GBFS and
other Pozzalanic materials). Due to the particle size
of Carbon, it has a tendency to dissipate out of
concrete over time. Solomon Colors recommends
sealing the concrete with a Brickform or Legacy
concrete sealer. It is important to maintain a proper
sealer maintenance program to protect the surface
color, as this will help slow this process down

and in some cases prevent it. Carbon particles

will decrease the amount of entrained air during
the mixing process. Monitoring air content to
specification will be necessary.

Limit of Warranty and Liability

Solomon Colors, Inc. warrants that their product
conforms to the description and standards as
stated on the product packaging and specific
product literature. If properly mixed and applied,
Solomon Colors, Inc. warrants the color to be
uniform, limeproof, and sunfast. The exclusive
remedy of the user or buyer and the limit of the
liability of this company shall be the purchase price
paid by the user or buyer for the quantity of the
SOLOMON COLORS products involved.

For more information go to:
www.solomoncolors.com
www.brickform.com and
www.legacycolor.com
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sm ggig%’g{xc SAFETY DATA SHEET

Issue Date 01-May-2015 Revision Date 03-May-2015 Version 1

BLACK IRON OXIDE Black Iron Oxide

1. IDENTIFICATION

Product identifier
Product Name Black Iron Oxide

Other means of identification

Product Code BLACK IRON OXIDE
Recommended use of the chemical and restrictions on use
Recommended Use Coloring agent for Concrete.
Uses advised against No information available

Details of the supplier of the safety data sheet

Supplier Address Manufacturer Address

Solomon Colors, Inc. Solomon Colors, Inc.

4050 Color Plant Road 4050 Color Plant Road

Springdfield, IL 62702 Springfield, IL 62702

Company Phone Number 800-624-0261 (US & Canada); 217-522-3112 (Outside North America)

24 Hour Emergency Phone Number 800-373-7542

2. HAZARDS IDENTIFICATION

Classification

OSHA Regulatory Status
This chemical is not considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.122)

Not a dangerous substance or mixture according to the Globally Harmonized System (GHS)

Label elements

Emergency Overview

The product contains no substances which at their given concentration, are considered to be hazardous to health

IAppearance Powder Physical state Powder Odor Odorless|

Hazards not otherwise classified (HNOC)

Other Information

3. COMPOSITION/INFORMATION ON INGREDIENTS

Chemical Name CAS No. Weight-% Trade Secret
Black Iron Oxide 1317-61-9 95 - 100 *
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*The exact percentage (concentration) of composition has been withheld as a trade secret.

4. FIRST AID MEASURES

Description of first aid measures

General advice In case of accident or unwellness, seek medical advice immediately (show directions for
use or safety data sheet if possible).

Eye contact Immediately flush with plenty of water. After initial flushing, remove any contact lenses and
continue flushing for at least 15 minutes. (Get medical attention immediately if irritation
persists.).

Skin Contact Wash off immediately with soap and plenty of water while removing all contaminated

clothes and shoes. In the case of skin irritation or allergic reactions see a physician.

Inhalation IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for
breathing. If symptoms persist, call a physician.

Ingestion Clean mouth with water. Remove from exposure, lie down. Do not induce vomiting without
medical advice. Consult a physician if necessary.

Most important symptoms and effects, both acute and delayed

Symptoms No information available.

Indication of any immediate medical attention and special treatment needed

Note to physicians Treat symptomatically.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media
Use extinguishing measures that are appropriate to local circumstances and the surrounding environment.

Unsuitable extinguishing media Caution: Use of water spray when fighting fire may be inefficient.

Specific hazards arising from the chemical
No information available.

Explosion data
Sensitivity to Mechanical Impact None.

Sensitivity to Static Discharge  None.

Protective equipment and precautions for firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full
protective gear.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions, protective equipment and emergency procedures

Personal precautions Avoid contact with skin, eyes or clothing. Use personal protective equipment as required.
Avoid creating dust. Evacuate personnel to safe areas.

Environmental precautions

Environmental precautions See Section 12 for additional ecological information.
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Methods and material for containment and cleaning up

Methods for containment Vacuum or sweep up material and place in a designated labeled waste container. Prevent
further leakage or spillage if safe to do so. Prevent dust cloud.

Methods for cleaning up With clean shovel place material into clean, dry container and cover loosely; move
containers from spill area. Take up with sand, earth or other non-combustible absorbent
material. Use personal protective equipment as required.

Prevention of secondary hazards  Clean contaminated objects and areas thoroughly observing environmental regulations.

7. HANDLING AND STORAGE

Precautions for safe handling

Advice on safe handling Handle in accordance with good industrial hygiene and safety practice.

Conditions for safe storage, including any incompatibilities

Storage Conditions Store at temperatures not exceeding 80 °C/ 176 °F.

Incompatible materials Strong oxidizing agents. Strong acids.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Control parameters

Exposure Guidelines This product, as supplied, does not contain any hazardous materials with occupational
exposure limits established by the region specific regulatory bodies.
Appropriate engineering controls

Engineering Controls Showers
Eyewash stations
Ventilation systems.

Individual protection measures, such as personal protective equipment

Eyel/face protection Avoid contact with eyes. Wear safety glasses with side shields (or goggles).
Skin and body protection Wear protective gloves and protective clothing. Protective shoes or boots.
Respiratory protection In case of inadequate ventilation wear respiratory protection.

General Hygiene Considerations Handle in accordance with good industrial hygiene and safety practice. Regular cleaning of
equipment, work area and clothing is recommended. Wash face, hands and any exposed
skin thoroughly after handling. Do not eat, drink or smoke when using this product.

9. PHYSICAL AND CHEMICAL PROPERTIES

Information on basic physical and chemical properties

Physical state Powder

Appearance Powder Odor Odorless
Color Black Odor threshold Not applicable
Property Values Remarks ¢ Method

pH 3.0-8.0

Melting point/freezing point >1000°C (1832°F)

Boiling point / boiling range No information available

Flash point No information available
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Evaporation rate

Flammability (solid, gas)

Flammability Limit in Air
Upper flammability limit:
Lower flammability limit:

Vapor pressure

Vapor density

Specific Gravity

Water solubility

Solubility in other solvents

Partition coefficient

Autoignition temperature

Decomposition temperature

Kinematic viscosity

Dynamic viscosity

Explosive properties

Oxidizing properties

Other Information

Softening point
Molecular weight
VOC Content (%)

No information available
No information available

No information available
No information available
No information available
No information available
4.0-45

Insoluble

No information available
No information available
No information available
80°C (176°F)

No information available
No information available
No information available
No information available

No information available
No information available
No information available

Density No information available
Bulk density No information available

10. STABILITY AND REACTIVITY
Reactivity

No data available

Chemical stability
Stable under normal conditions.

Possibility of Hazardous Reactions

None under normal processing.
Hazardous polymerization

Conditions to avoid

None under normal processing.

Excessive temperatures. At temperatures greater than 80 C (176 F) , this product may become unstable and slowly auto-oxidize
into Fe203 which generates additional heat. Under certain conditions this heat may be sufficient to cause combustible materials to

ignite.

Incompatible materials

Strong oxidizing agents. Strong acids.

Hazardous Decomposition Products

None known based on information supplied.
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11. TOXICOLOGICAL INFORMATION

Information on likely routes of exposure

Product Information Product does not present an acute toxicity hazard based on known or supplied information
Inhalation May cause irritation of respiratory tract.

Eye contact May cause mechanical irritation (abrasion).

Skin Contact May cause mechanical irritation (abrasion).

Ingestion No known effect based on information supplied.

Chemical Name Oral LD50 Dermal LD50 Inhalation LC50

Black Iron Oxide > 10000 mg/kg ( Rat) - -
1317-61-9

Information on toxicological effects

Symptoms No information available.

Delayed and immediate effects as well as chronic effects from short and long-term exposure

Sensitization

Germ cell mutagenicity
Carcinogenicity
Reproductive toxicity
STOT - single exposure
STOT - repeated exposure
Aspiration hazard

No information available.
No information available.
No information available.
No information available.
No information available.
No information available.
No information available.

Numerical measures of toxicity - Product Information

12. ECOLOGICAL INFORMATION

Ecotoxicity

Persistence and degradability
No information available.

Bioaccumulation
No information available.

Other adverse effects

No known significant effects or critical hazards.

13. DISPOSAL CONSIDERATIONS

Waste treatment methods

Disposal of wastes

Contaminated packaging

This material, as supplied, is not a hazardous waste according to state and federal
regulations (40 CFR 261). Disposal should be in accordance with applicable regional,
national and local laws and regulations.

Do not reuse container.

BLACK IRON OXIDE

5/8

Black Iron Oxide





14. TRANSPORT INFORMATION
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Not regulated
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15. REGULATORY INFORMATION

International Inventories

TSCA Complies
DSL/NDSL Complies
EINECS/ELINCS Complies

ENCS Does not comply
IECSC Complies

KECL Complies

PICCS Complies

AICS Complies
Legend:

TSCA - United States Toxic Substances Control Act Section 8(b) Inventory

DSL/NDSL - Canadian Domestic Substances List/Non-Domestic Substances List

EINECS/ELINCS - European Inventory of Existing Chemical Substances/European List of Notified Chemical Substances
ENCS - Japan Existing and New Chemical Substances

IECSC - China Inventory of Existing Chemical Substances

KECL - Korean Existing and Evaluated Chemical Substances

PICCS - Philippines Inventory of Chemicals and Chemical Substances

AICS - Australian Inventory of Chemical Substances

US Federal Regulations

SARA 313
Section 313 of Title 11l of the Superfund Amendments and Reauthorization Act of 1986 (SARA). This product does not contain any
chemicals which are subject to the reporting requirements of the Act and Title 40 of the Code of Federal Regulations, Part 372

SARA 311/312 Hazard Categories

Acute health hazard No
Chronic Health Hazard No
Fire hazard No
Sudden release of pressure hazard No
Reactive Hazard No

CWA (Clean Water Act)
This product does not contain any substances regulated as pollutants pursuant to the Clean Water Act (40 CFR 122.21 and 40
CFR 122.42)

CERCLA

This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendments and
Reauthorization Act (SARA) (40 CFR 355). There may be specific reporting requirements at the local, regional, or state level
pertaining to releases of this material

US State Regulations

California Proposition 65
This product does not contain any Proposition 65 chemicals

U.S. State Right-to-Know Regulations
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| 16. OTHER INFORMATION, INCLUDING DATE OF PREPARATION OF THE LAST REVISION |

NEPA Reactivity 0 Physical and Chemical HMIS Health hazards 1
Properties -

Flammability 0 Physical hazards 0 Personal protection X

Issue Date 01-May-2015

Revision Date 03-May-2015

Revision Note
No information available

The information provided in this Safety Data Sheet is correct to the best of our knowledge, information and belief at the
date of its publication. The information given is designed only as a guidance for safe handling, use, processing, storage,
transportation, disposal and release and is not to be considered a warranty or quality specification. The information
relates only to the specific material designated and may not be valid for such material used in combination with any other
materials or in any process, unless specified in the text.

End of Safety Data Sheet
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