


WHAT IS A NATURAL POZZOLAN?

= Naturally occurring, finely divided siliceous/aluminous material

= Alkali soluble (glassy)
= Little to no active clays

= Typically volcanic ash or pumice, diatomaceous earth, or calcined clays



HISTORY OF NATURAL POZZOLANS

= Natural Pozzolans have been used for millennia

= Ancient Greeks used alkali activated cements at Keimeros and Rhodes in
500 AD.

= Romans perfected the use of pozzolan/lime systems in the period
between 300 BC and 400 AD.

Romans utilized sophisticated materials specifications and mix design methods for
specific applications.

Pozzolana was valued and high performing materials were exported throughout
the Mediterranean for military and public works projects.



HISTORY OF NATURAL POZZOLAN

= Pozzolanic or “Roman” cements were
utilized throughout the centuries with
renewed interest in the 18t and early
19th centuries.

= Portland Cement Concrete largely
replaced “Roman” cement by 1900
when pozzolans began to assume a
new role.

= Many of the great public works project
of the early 20t century included
natural pozzolans.

= Use of natural pozzolans began to fade
in the 1960’s as flyash supply became
readily available.

= Natural pozzolans are currently making
a technological “comeback”.



CURRENT STATE OF MATERIAL

= Natural Pozzolans are once again becoming attractive to specifiers for a
variety of reasons.

= Predictable and repeatable properties

= High performing in specialty applications
= ASR
= Sulfate Attack
= Acid Attack

= Locally sourced
= COST

= Environmentally attractive
= Low carbon footprint (no coal stigma)
= Low metals profiles



Naturalite vs. Class F Flyash
Metals in PPM




CLASS “N” SPECIFICATIONS

= ASTM C618 Provides
Spec ifications for Natura

LABORATGRY TEST REFORT Date: __ April 2015
SAMPLE : Class "N" Pozzolan

silo: 8
O ZZO a n S Customer: Bill of Lating:
L]
Chemical Composition [%)-ASTM C-311 ASTM € 618 Specifications
Class N
Total Silica, Aluminum, Iron: 862 70.0 Min
silicon Dioxide: 733
Aluminum Cxide: 120
m Iron Oxide: 0g
eW O rI I I e Moisture content 04 3.0 max
Sulfur Trioxide: LES 4.0 Max
Caldum Oricle: 19
. Loss on Ignition: 386 10.0 Max
O I I I I I I Ittee . Sodium Oxide 45
Potassium Oxide a5
Allalis as Na20 75
Available Alkli As Na20 14
Physical Testing Results
Density: 237
Blaine: 2973
Retained on -225 Sieve: 10.7 % 24 Max
204 7 Days 75 75 Min
20% 28 Days 91 75 Min
205 Water Requirement 100 115 Max
2507 Days 79
250 28 Days 88
250 Water Requirement 107
Autoclave Expansion @ 20% 0.1 0.8 Max

Nevada Cement Company complies with the requirements of the current ASTM C518 and AASHTO
™ 285 specifications for class "N" pozzolan. The material is tested following the current ASTM €311,
The above data represents the aver age of the silo or bins ground during the month of March 2015
from which this material was shipped.

Al test results are certifed to comply with the type specification designated.

We are not responsible for improper use or workmanship.

AASHTO Accredited since 1996 Ben Bufmack
Plant Manager



TYPES OF NATURAL POZZOLAN

= Calcined

Thermally processed to increase
performance characteristics 700-
900 C

Destroys clay species

Changes particle morphology and
reduces surface area

* |ncludes Diatomaceous Earths

= Calcined Clays

High performance potential
(metakaolin)

Higher Carbon Footprint

Raw Ground

= Natural volcanic ash sources

= Mined and ground without thermal
processing

= Typically lowest carbon footprint



NATURAL POZZOLAN PERFORMANCE

Higher water demand . Permeability | Compressive
_ Shrinkage
= Particle morphology, clay content (Coulombs) Strength

Lower early-day strength Straight 0.050 4409 7960 psi
Cement

Normal long-term strength

Excellent reduction in permeability Slag 0.053 1491 8140 psi
Excellent bleed water reduction e —_— = 8330 psi
Excellent ASR Performance

Class N 0.063 1491 7730 psi

Excellent Sulfate and Acid
Performance

= Higher formation of C-A-S-H than
other pozzolans due to Si/Al ratio



NEVADA CEMENT COMPANY
POZZOLANS

“Naturalite”
Raw-ground
Pumaceous Rhyolite
Higher Water Demand

Outstanding ASR/Sulfate/Acid
Resistance
Environmentally Low Impact

= (Mixes up to 50 percent
Replacement)

“Mustache” — Under
Development

Calcined
DE/Montmorillonite
Moderate Water Demand
Rapid Strength Gain

Outstanding ASR (Waiting for
Sulfates)

Moderate carbon footprint



NEVADA CEMENT COMPANY IP

= Type I/Il (LA) Interground with
Naturalite

= 25% Pozzolanic Replacement
= High Level of Quality Control

= All Benefits of Pozzolanic
Addition with Higher
Performance

= Taylored to Single Silo Operators
and Rural Projects

= Approved by NDOT, CalTrans,
CFLH, ACE




QUESTIONS?

Thomas Adams, P.E.
Nevada Cement Company

tadams@Nevadacement.cm

(775) 219-9403


mailto:tadams@Nevadacement.cm
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