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PENOLES PRECIPITATED MAGNESIUM HYDROXIDE

For TPO Roofing Membranes

Helping to Create Safer Environments
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QUIMICA DEL REY

Quimica del Rey Plant the town of
Laguna del Rey, Municipality of Sierra Mojada, in
the Western part of the State of Coahuila, México.

Product and Company Profile

Hidromag is a 99% purity Synthetic Magnesium
Hydroxide, produced by Quimica del Rey which is one
of the leading manufacturers of Magnesium Products
in the world and is part of the Industrias Pefioles
Metallurgical-Chemical Group.

QuimicadelRey was establishedin 1964, developing the
major chemical plant within Pefioles group. Pefioles’s
shares have traded on Mexican Stock Exchange since
1968 under the ticker PE&OLES.

As a primary raw material, the production of Hidromag
requires a purified Magnesium Chloride brine, obtained
from the geological genesis of an underground salted
lake, in the Coahuila desert formed some 65 million
years ago. The deposit consists of a solid mineral
phase and a liquid phase. As a secondary feedstock
for the precipitation of the MDH, Pefioles uses high
purity Dolomite, extracted from its Esmeralda Mine, at
projected production rates. The proved reserves of the
deposit, allow us to continue production beyond the
next 400 years.

Quimica del Rey is manufacturing flame retardant MDH
(Hidromag) in a specifically designed state-of-the-art
plant, which started to operate in mid 2008. Modern
equipment and a well-trained staff ensure the supply of
a product with premium quality and high consistency.

The particular dedication to the control of the
precipitation process leads to a high purity product
above 99%. Multiple purification steps remove
impurities from the crystal surface. Most of the
remaining constituents are part of the crystal lattice
and do not migrate in a plastic compound.

Our philosophy is to build close partnership with our
customers, supporting them to develop innovative
products to stand out on the markets.
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MISSION

To add value to non-renewable
natural resources in a
sustainable manner.

VISION

To be the most recognized

Mexican company in its sector
worldwide, for its global focus,
the quality of its processes, the
excellence of its people and the
ethical leading of its business.
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México.

Be a strategic partner
whose business relationships
are based on good business
practices with a deep ethical
commitment, with whom
one can establish mutually
beneficial, long-term
relationships.
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Be a strategic
partner to its
customers, offerin
comprehensive
solutions and inspiring
confidence to do
long-term

business.
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Community

e EAGLE PASS

Be a socially responsible

QUIMICA DEL REY
Chemical Plant in
Laguna del Rey,
Coahuila, México

Metals Refinery and Sales
Offices in Torredn, Coahuila,
Meéxico.

Be the best medium-and
long-term investment option,
with cost-competitiveness,
growth, profitability and
ensuring our permanence.

employment

option that gives

pride and dignity,

by offering opportunities
for development, respect
and recognition in a safe
environment and

with teamwork.
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company, respectful of

nature and promoter of the
self-development of the
communities where we operate.




Hidromag Q -

HALOGEN FREE FLAME RETARDANT

For TPO Roofing Membranes

The Thermoplastic Olefins (TPO) “cool
roof” single-ply roofing membranes show a
remarkable growth rate among commercial
roof construction products not only in the
North-American but also in the European
markets.

TPO membranes gained wide acceptance
for their excellent weathering performance,
installation advantages, reflective properties
and overall economic feasibility. TPO
membranes are environmental friendly and
are made without plasticizers and chlorinated
compounds, therefore Magnesium Hydroxide
as additive flame retardant is part of the
system.

ADVANTAGES OF TPO
SINGLE-PLY ROOFING MEMBRANES
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Cleaner Long-Term Greater Excellent Improved
Surface Energy Weather Heat & UV Long-Term
Efficiency Resistance Resistance Performance

Hidromag HQ3005 and HQ1005, produced
by Quimica del Rey are high purity
synthetic Magnesium Hydroxide (MDH).
Both Hidromag grades are surface modified
MDH particularly designed for roofing
application.




Hidromag Q-

PRECIPITATED MAGNESIUM HYDROXIDE

Magnesium hydroxide is a functional mineral Hidromag Q is offered in 2 grades
filler used in the manufacture of halogen-  with different particle size distribution (PSD)
free thermoplastic and thermosetting Hidromag HQ3005 & Hidromag HQ1005

compounds to achieve good fireproofing

characteristics, with flame resistance
properties, low smoke emission and non-

corrosive gases. Chemical Properties .

Typical Values
These compounds generally have higher Hidromag
content of mineral filler, and this addition HQ3005 /
may arise some difficulties during the s
manufacturing process, due to the Ca0 % 036
incompatibility of the mineral filler with the
polymer matrix. Chloride % 0.15
To solve this issue, Quimica del Rey has ggfnrgﬁsailﬂon Fez0s % 0.03
developed by own propietary technology a ALOs % 0.06
series of Synthetic Magnesium Hydroxides
denominated “Hidromag Q". Si02 % 0.08
Hidromag HQ3005 and HQ1005 are Free Moisture (105°C) % <0.3
Magnesium Hydroxide grades with a surface % 0.9-1 1
coated with a fatty acid to facilitate the Surface treatment
incorporation of the mineral filler into the Additive Fatty Acids

polymer matrix.

Physical Properties

Typical Values

Hidromag Hidromag
HQ3005 HQ1005
Specific Surface i 2 _ _
Area (BET) mz2/g 5.0-6.0 7.0—8.0
d10 Kum 0.1-0.5 0.1-0.5
Particle Size
Distribution d50 pum 3.5-5.0 1.7-25
doo Kum 8.0—11.0 6.0—9.0
Specific Density - g/cm3 2.38 2.38
Bulk Density - g/cm? 0.48 0.40
Whiteness Tappi % 95 95




Hidromag Q-

PRECIPITATED MAGNESIUM HYDROXIDE

Improves wettability of mineral filler

Wettability test of MDH-HQs samples
in liquid paraffin evaluates the
compatibility in a non-polar organic
medium. High level of turbidity or no
noticeable sedimentation indicates a
better affinity of the mineral filler into
a non-polar liquid. HQ3001 HQ3005 HQ1005

Dispersion of Hidromag in liquid paraffin

Hidromag HQ3001 particles without surface treatment have a more visible sedimentation indicating low
compatibility with the medium. On the other hand, the surface-treated samples of HQ3005 and HQ1005
remain dispersed homogeneously after 2 hours, showing that particles of coated MDH-HQ were better

affinity with the liquid paraffin.

In practical applications that means that the surface treatment helps to improve the interaction between
the MDH particles and a non-polar medium, similar to the polymers used.

Improves interaction Polymer/MDH particles of compounds

Dispersion level in compounds

HQ3001 HQ3005 HQ1005

Using Magnesium Hydroxide with surface treatment contributed to improve the interaction
of the mineral filler into the polymer matrix, enhancing a higher level of dispersion during
the processing compound, which is reflected in a smoother membrane surface.

In consequence stability process and output in the manufacturing line of the compounds
are improved.




Improves processing
and Performance properties

Hidromag Q-

HALOGEN FREE FLAME RETARDANT
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Typical composition of TPO Roofing |

Sample 1 Sample 2 Sample3
Materials HQ3001 HQ3005  HQ1005
Wit% Wit% Wit%
PP 21.3 21.3 21.3
LDPE 42.5 42.5 42.5
Antioxidant 0.2 0.2 0.2
UV Stabilizers 1.0 1.0 1.0
MDH HQ3001* 35.0 - -
MDH HQ3005 - 35.0 -
MDH HQ1005 - - 35.0
Total 100.0 100.0 100.0
* Hidromag HQ3001: MDH without surface treatment (d50: 3.5—5.0 um)

The surface treatment of Hidromag Q
products helps to improve the rheological
and mechanical properties.

The analysis of the melt pressure and
torque allow us to evaluate the effect of
Hidromag HQ's influences on the final
quality product.

The HQ's treated (HQ3005 and HQ1005)
decrease the melt pressure and torque

TORQUE in comparison with untreated HQ3001,
100 sample T HQ3001 being more evident with the product
155 = Sample 2 HQ3005 . . X
150 | —— Sample3HQ1005 HQ1005 which has a smaller particle size
145 (d50).
g 140
Z /\/-\/\/—\
135 The same positive effect is observed in
130
125 mechanical and rheological properties.
120
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Time (min)
Performance Properties
MELT PRESSURE
600 Maximum q
. Elongation MFI .
Sample Tensile o Density
Compound Strength Et Bcreak 19002'1‘6KG g/cm?
560 e (MPa) (%) g/10min
520 M Sample 1
7 HQ3007 12.3 721 2.3 1.16
480 T T
—— Sample 1 HQ3001 Sample 2
440 mmmal i e HQ3005 14.0 807 2.8 115
Sample 3 HQ1005
400 S | 3
0 2 4 6 8 10 12 14 ample
15.2 836 2.8 1.15
Time (min) HQ1005




Performance and Flame Retardant Properties

“Fire Performance” is used to define the capacity of non-flammable material in front to action of fire, this is a
property required in construction sector and describes the ability of a material to contribute the spread of fire.

Fire Performance Evaluation

Ignition Time (sec) 46.00 40.00 40.00
Peak HHR kW/m? 507 497 459
Total Heat Release (MJ/m?) 119 114 116
Total Smoke Release (m?/m?) 1426 1268 1253
MARHE (kw/m?) 3287 3388 330.3

The results demonstrate that surface treatment does not affect negatively
the behaviour of compounds in a fire scenery.

Flexible and Fire Performing Waterproofing Membranes

Materials
System Tests
Polypropylene ICPP _ According to
(Polypropylene Impact Copolymer) 15725
Standard ENV1187
VERSIFYTM Propylene Based Elastomer _ The fire behaviour of roofin
INFUSE TM Olefinic Block Copolymer 75785 . 4
membranes is segmented
Hidromag HQ3005 into different classes
; ) 60—140
(Magnesium Hydroxide) according to standard
EN13501-5.
Irganox B225 02—0.4

(Primary/Secondary Antioxidant) |5 rplfestem rea s o

Chimassorb 2020 0.5—1 system tests described in
(Hindered Amine Light Stabilizer) i ENV1187, namely
B,oos t1, 12 y t3.

Kronos 2220
(Titanium Dioxide)

Test Set-Up Test Sample Results Classification

1.5mm thickness

Test 1 Polyester scrim J B (t'l)
According to ENV 1187 t1 Polymers PP& Dow Elastomers filled with roof
30-40% Hidromag HQ3005

1.5mm thickness

Test 2 Polyester scrim J/ B ('[2)
According to ENV 1187 12 Polymers PP& Dow Elastomers filled with roof
50-60% Hidromag HQ3005

Test 3 1.5mm thickness

) Polyester scrim
According to ENV 118713 Polymers PP& Dow Elastomers filled with v BrOOf (t?’)

45-55% Hidromag HQ3005
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México

Quimica del Rey, S.A. de C.V.

Ricardo Schroeder

Calzada Manuel Gémez Morin No. 444

Col. Torredn Residencial CP. 27268

Torredn, Coahuila, México

Phone: 52 (871) 729-5720;

Fax: 52 (871) 729-5687

e-mail: Ricardo_Schroeder@penoles.com.mx

Europe

Carl Spaeter

Michael Peter

GmbH Philosophenweg 17,
Duisburg, Germany

Phone: (49) 203 2818-352;
Fax: (49) 203 27193
e-mail: m.peter@spaeter.de

Spain & Portugal

Xatico

Marina Alguerd de Val

Direct: +34/93 58 41 50 5
Mobile: +34/670 68 47 99
e-mail: m.alguero@xatico.com

Brasil

Quirey Do Brasil, Ind. E Com. LTDA
José Antonio Nadal

Av. Ipiranga 318-Bloco A-170 Andar
Conj. 1701 — CEP: 01046-010
Consolagdo — SaoPaulo, SP - Brasil
Phone: 55 (11) 3257-5233;

Fax: 55 (11) 3257 -5632

e-mail: jose_nadal@quirey.com.br

U.S.A.

Penoles Metals & Chemicals, Inc.

Bal International, Inc.

Two Stamford Plaza, 12th floor, 281Tresser Blvd;
Stamford CT. 06901-3223 U.S.A.

Phone: 1 (203) 352-8345, 1 (203) 352-8343;
Fax: 1 (203) 359-3692

e-mails: penoles@balnet.com,
balinternational@balnet.com

Cortitcate ofRogisration LUCID=ZON L.

GUIMICA DEL REY, SADEC.V
This is to certify that the Quality Management System of =, S g
Quimica del Rey, S.A de C.V EAG el - v
B s =

Sales :
Supples Office:

Meets the

SO 9001:2015

Scope of Registration

Manufacture and Supply of Magnesium Sulphate, Sodium Sulphate,
ctory and Chemical Grade Magnesium Oxida and Magnesium Hydroxids
Speciallties.
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Responsibility / Reliability

All information and data are only for illustration purposes, the indicated length, weight, and volume
measurements which might be include herein are approximate. Copying, reproducing, distributing,
exhibiting, leasing and any form of marketing and / or unauthorized use without the expressed written
consent of Servicios Administrativos Pefioles, S.A. de C.V. are strictly prohibited.



