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INTRODUCTION

This report presents the results of our testing of Cortec’s MCI 2005, NS, and competing products.
We understand the admixture was developed to provide corrosion protection to steel embedded
in concrete. We understand Illinois DOT is considering using MCI 2005 NS. Ms. Jessi Jackson
Meyer of Cortec Corporation requested we evaluate the material’s effectiveness. The scope of
our work consists of batching concrete; testing plastic concrete for properties: casting, curing and
testing cylinders and beams for strength; and casting beams containing steel and testing for
corrosion.

CONCLUSIONS

Base on the results of our work and experience, it is our opinion the following conclusions are
appropriate:

1. The cracked beams in the control and concretes with corrosion inhibitors showed corrosion
currents greater than 10 uA by the second cycle.

2. MC 2005NS reduced the corrosion currents about 50% and the total corrosion about two
thirds through 12 cycles.

3. DCI at 4 gpy reduced corrosion currents about 22% and total corrosion about 25%
through 12 cycles.

4, Rheocrete 222 + reduced corrosion currents about 10% and total corrosion about 25 %
through 12 cycles.

TESTING METHODS AND RESULTS

Between January 7 and 15, 2003, four test batches of concrete were made at our laboratory. The
batches were 1% cubic feet and proportioned to the following mix designs:
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Mix 1 Mix 2 Mix 3 Mix 4
Portland Cement, Type I, pcy 600 600 | 600 600
3/4" Glacial Gravel, pcy 1225 1225 1225 1225
3/8" Glacial Gravel, pcy 410 410 410 410
Sand, pcy 1370 1370 1370 1370
MCI 2005 NS, pints/yd (liquid) - 1.5 - -
DCI, gal/yd - - 4 -
Rheocrete, gal/yd - - - 1
Neutralized Vinsol Resin, ocy 6.0 3.0 3.0 3.0
Water, pcy 238 238 238 238
Water/Cement Ratio 0.40 0.40 0.40 0.40

The plastic concrete was tested for slump, and air content, immediately after discharge into a
wheelbarrow. Specimens were cast, cured and tested for compressive strength and flexural
strength. The following data was obtained:

Control MCI 2005 NS DCI 4 gcy Rheocrete 222
Mix #1 Mix #2 Mix #3 Mix #4
Slump, in 6 6 6 6
Air, % 10.5 6.1 5.8 7.8
Compressive Strength, psi
1 day 1620 2670 2640 1750
1540 2570 2590 1950
28 days 5530 6990 7350 5650
5200 6900 7190 5230
Flexural Strength, psi
1 day 370 510 610 340
420 540 490 400
28 days 710 810 770 720
740 700 680 780
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Four beams were cast from each concrete batch for corrosion testing. Three 18" long #3 bars
were sandblasted to near white metal. The ends were coated with epoxy leaving a 15-inch section
of bar exposed to the concrete. The bars were cleaned with acetone and set in a triangular array
with one bar 1" from the concrete beam top surface. The concrete was moist cured 7 days, then
air dried 14 days. The beams were cut 0.75" deep across the width at mid-length. The beams
were loaded in flexure using center point loading with the notched surface in tension. Load was
applied until a crack developed just beyond the single top bar. A plexiglass container was sealed
onto the beam’s top surface and allows ponding of saline solution over the middle 4". Epoxy was
applied to the concrete beam sides and unponded top surface. The top bar was connected to the
bottom bars with a shielded copper wire and a 10 ohm resistor.

A 6% solution of sodium chloride was poured into the plexiglass container. A weekly test
schedule was initiated consisting of 96-hour salt water ponding, testing half cell potential of bars,
testing macrocell corrosion top bar to bottom bars, vacuum removal, fresh water rinse, vacuum
removal, and 72 hours air drying. The test data is contained in Tables 1-4.
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SODIUM NITRITE, 5.1, UN1500, PGIIL, OXIDIZER/TOXIC

98 %-120 MESH LotNo:  NANI-03-171

RQ: 100(45.4) Net Wit 50 LBS.

CAS#: T632-00-0 RTECS#: RA 1225000 Emergency Contact: CHEMTREC: 1-800-424-9300
FW: 69.00 MERK INDEX: 9,8407 CHEMTREC INTERNATIONAL: (703) 527-38&7
HEALTH HAZARADS & FIRST AlD:

MATERIAL I8 DANGERCOUS IF INHALED! IMMEDIATELY FLUSHEYES OR SKIN WITH COFIOUS AMOUNT OF WATER, FOR AT LEAST 15 MINUTES IN CASE OF OODNTACT
EXPOSURE. MATERIAL IS IRRITATING TO THE MUCOUS MEMBRANES AND UPFER RESPIRATORY TRACT. EXPOSURE

SYMPTOMS MAY INCLUDE - BURNING SENSATTON, COUGHING, WHEEZING, SHORTNESE OF BREATH, HEADACHES, LARYNGITIS, NAUSEA AND VOMITING, DIURESIS,
ANEMIA, METHEMOGLOBINEMI A, NEPHRITIS, GASTROENTERITIS AND YVASODILATION. IF MATERIAL HAS BEEN INHALED, REMOVE SUBJECT TO FRESH AIR. IF
SURIECT IS NOT BREATHING GIVE ARTIFICIAL RESPIRATION - PREFERABLY MOUTH-TO-MOUTH. IF BREATHING IS DIFFICULT OXYGEN SHOULD BE SUPPLIED.
CONTAMINATED CLOTHING SHOULD BE REMOVED AND THOROUGHLY CLEANED BEFORE REUSE. CALL A PHYSICIAN! WASH THOROUGHLY AFTER HANDLING.

[MCOMPATIRILITIES : ACIDE, ACID ANHYDRIDES, FUELS, (REDUCING ACENTS). EXPLOSIVE MIXTURES MAY RESULT FROM IMPROPER HANDLING!

PRODIUCTS OF DECOM POSTTION: OXIDES OF SODIUM AND NITROGEN.

HANDLING & STORAGE: APPROPRIATE OSHAMSHA APFROVED RESFIRATOR, CHEMICALLY RESISTANT GLOVES, CHEMICAL GOGGLES AND OTHER APPROPRIATE
PROTECTIVE CLOTHING (RURBER AFRON OR OVERWEARISHOULD BE WORN. MECHANICAL EXHAUST I8 REQUIRED. AVOID CONTACT WITH EYES, SKIN AND
CLOTHING. DO NOT BREATHE DUST. AVOID PROLONGED AND REPEATED EXFOSURE. HY GROSCOFIC. KEEF CONTAINERS SEEALED. STORE IN COOL DRY FLACE.

DRSERVE FROFPER PERSOMNAL HYGIENE. SAFETY EHOWER SHOULD BE AVAILABLE. THE PREFERRED FIRE EXTINGUISHING MEDIA IS WATER, DRY CHEMICAL
POWDER, CARRON DIOXIDE OR POLYMER FOAM. MATERIAL IS NONCOMBUSTIRLE. FROTECTADIACENT AREA!

#u% INDUSTRIAL OR MANUFACTURING USE ONLY ###

POISON




