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COMPANY BUSINESS POLICY STATEMENT

Our Purpose;

The main purpose of Delta Refractories (Pty) Limited is to create growth through the development,
manufacture, and supply of a variety of quality refractory products and services, to ensure ongoing
business relations with the Customers and prosperity and growth for Delta Refractories and it's
employee’s.

Our Mission;

It is the Company’s mission to become and remain the best refractory producer, installer and Supplier in
South Africa, driven by dedicated Customer service through the achievements of motivated employees
who believe in the Delta Refractories business system.

Our Belief;

We believe in:-

. Providing superior quality products and services;
A total commitment to our chosen industry;
Building a competent, loyal, and dedicated team of employees;
High moral and ethical business values and standards in all activities of business;
It is with sincerity that Delta Refractories (Pty) Limited takes this approach in order to achieve its
objectives and enhance its reputation for providing quality at cost effective levels now and in the
future.

Our Commitment;

Delta Refractories is committed to a policy of effective quality management, and in fulfilment of this
policy the Company will ensure that products and services are supplied to meet their intended purpose
and performance criteria as specified by the Customer, in order to give satisfaction to the Customer.

To ensure conformance and provide objective evidence, all Delta Refractories work will be done in
accordance with our Business Manual, which will comply with the requirements of the SABS ISO
(International Standards Organization) 9001:2000 "Quality management systems - Requirements" that
are applicable to our current business operations.

| further commit us to the sound implementation and lasting maintenance of the business management
system, and its effectiveness will be continually reviewed and improved as required.

The Business Manual details the requirements for the Delta Refractories Business Management
System, and specifies the procedures, responsibilities, controls and methods established to ensure that
the products that we manufacture will conform to the specification and Customer requirements.
The main ongoing Delta Refractories business / quality objectives therefore are:-

To provide a professional service to Customers;

To provide quality products;

To comply with all the known legal and regulatory requirements;

To provide our shareholders with a fair return on their investment.

The current Delta Refractories business / quality objectives will be established by me together with the
other members of management and they will be continually reviewed and up-dated as necessary to suit
the changing circumstances and the business management system development and continual
improvements.
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The Business Manual procedures detail the SABS 1SO 9001:2000 elements, and they establish how
the various processes are controlled, and the responsibilities and authorities for control, of the following
listed procedure sections:-

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Business Manual; to continually develop the organizations business management system, in
order to ensure a continual improvement in the Company’s effectiveness in meeting its
Customers product quality requirements.

. Control of Documents; to control of all the documents, including electronic documents and data

that can affect business quality.

. Control of Records; to keep records, of the quality of products purchased, the quality achieved

through manufacturing and the effective operation of the business management system.

. Management Responsibility; to ensure that the management responsibilities for the business

system are fully specified and carried out in order to achieve a progressive organization with
satisfied Customers.

. Resource Management; to ensure that the resources essential for meeting the Company

objectives and Customer satisfaction are identified and made available.

. Human Resources; To ensure that all personnel are adequately experienced and receive the

necessary training relative to their particular job functions, to motivate them, and also as
necessary to equip them for possible future promotion.

. Product Planning; To ensure that before any new product is developed or produced that the

specification and / or Customer quality requirements can be fully achieved, and also ensure that
all quotations, tenders and orders are processed correctly.

. Design and Development; To ensure that all design and development activities are controlled,

from the initial review of the product / technical formulation requirements, production and quality
control, through to the actual installation and / or service feedback information.

. Purchasing; To ensure that all raw materials, consumable products and services purchased from

outside sources are clearly and adequately identified, only obtained from approved Supplier’s,
and that they comply with the specified requirements.

Production and Service Provision; to ensure that all production and service operations are
carried out under controlled conditions, and thus ensure that the product will conform to
specification and Customer requirements.

Control of Monitoring and Measuring Devices; to ensure that all devises used for inspection,
measuring and testing activities are of a known state of accuracy, which are traceable to
National Standards.

Measuring Customer Satisfaction; to ensure that all Customers are formally surveyed in order
to obtain their satisfaction ratings for the various Delta Refractories products.

Internal Audits; too systematically and continuous audit of the complete Delta Refractories
business management system to ensure the adequacy of, and adherence to, all the
documentation.

Monitoring and Measurement of Processes; to provide for the monitoring and measurement of
processes (when required) in order to control or improve the various processes.

Monitoring and Measurement of Product; To monitor and measure raw materials, consumable
product, and the finished products to ensure that they comply with all requirements at receipt,
during processing and before dispatch to the Customer.

Control of Nonconforming Product; to control all raw materials, consumable products and the
finished products that do not conform to the specified requirements.

Analysis of Data; to ensure that all the relevant Delta Refractories data is properly analyzed for
management review and any necessary corrective and preventative actions, and for
implementing continual improvements.

System Improvement; To continually improve the Business Manual and ensure that any
conditions adverse to quality, are identified, evaluated, corrected and prevented from
reoccurrence, as efficiently and as effectively as possible.
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The final responsibility for this business management system lies with me as the Managing Director, but
as all systems are only as good as the people who manage and operate them, | will entrench with all
employees, a culture of commitment to quality by:-
Consistent inspections and control of all materials, processes and products;
Effective record keeping which will timelessly highlight unacceptable quality performance;
Timely corrective action to rectify any non-conformance;
Continual improvement to prevent non-conformances and complaints;
Effective training to ensure that this policy is fully understood implemented and maintained,;
Regular Customer contact to acquire feedback on the adequacy of our products and services;
Personal attention to any complaints relating to the quality of our products.
| and all the employees of Delta Refractories are hereby committed to understand, observe and abide

by, the contents of the Business Manual that affect our operations, and ensure that it is implemented
and maintained at all the levels in the organization.

Approved by:-
Andre Greeff

=

Managing Director
Date: 16/08/04
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Background
e Delta produces acid and basic monolithic refractories

« Delta designs and develops own mixes in accordance to client needs

« Delta represents a number of overseas and local suppliers

* Inthe process to obtain ISO 9001-2000 accreditation

« Production facility situated in Vereeniging, 60 km south of Johannesburg

« Capacity: ~1600 ton per month single shift
* Employees: ~30 permanent staff
e Clients:
— lronand
Steel: Mittal Group, Scaw, Highveld, others
— Ferro Alloy: Billiton Group, Xstrata, others
— Glass: Nampak, Consol
— Others: Foundries, aluminium, paper, power stations, cement.

Products and services
* Ramming, gunning, plaster, pumpable, and others.
« Dense and light weight castables (acid and basic)
«  Special monolithics for continuous casting
«  Special monolithic refractory materials on request
e Imported products:
— Fusion cast refractories from Motim
— Silica bricks, dense alumina bricks and insulating bricks from DR.C.OTTO
— Magnesia chrome, SiC, magnesia carbon, magnesia alumina carbon and others direct
from Korea and China
Installation services and supervision over product application are available
« Consultancy services with regards to process development in pyro-metallurgical industries

Product ranges:

Product Range Description
Delta Cast® LCC, ULCC and NCC range 1300 to 2000 °C
Delta Crete® Conventional castable range 900 to 2000 °c
Delta Gun® Acid and basic gunning, hot/cold, 1200 to 2000 °c
Delta Ram® Acid and basic ramming for ladles and furnaces
Delta Plast® Acid and basic plaster materials 1300 to 1800 °c
Delta Flow® Free flow acid range 1300 to 2000 °C
Delta Floc® Slag coagulant range
Delta Cover® Ladle and tundish insulating cover materials
Delta Thermo Cover® |Range of refractory paints for protection of carbon containing refractories
Delta Chem® A cement free chemically bonded range 1300 to 2000 °c
Delta Pump® Range of pumpable materials 1300 to 2000 °c
Delta Set® Acid and basic mortar ranges 1300 to 2000 °c
Delta Fill® Ladle well filler and furnace taphole fillers
Delta Melt® Slag viscosity modifiers
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Iron and Steel Industry

Direct Reduction Kiln.

Feedend — I nter mediate dam wall Discharoeend —»
Pre heat zone Transitional Reduction zone
Max
Application Max grain | Al,O3 | SiO2 cao+ CCS | BD Remarks Raw Material
temp size MgO
Area °cC mm % % % | MPa |g/cm®
Feed end dam wall and
pre heat zone
Delta Crete 704 1300 6 49 42 <7 >95 2.4 Med cement Chamotte
High cement, Chamotte
deflocculated, - !
Delta Crete 509 1500 6 50 43 4.2 >90 2.2 low water andalusite and tab
and micro silica
content
Delta Cast 512 1500 6 58 38 | 22 | >70 | 2.3 LO,:’AVSC?Q(S“‘ Chamotte
Col silica;
Delta Chem 500 1500 6 52 - >70 Cement free Chamotte

Intermediate dam wall and
transitional zone

Delta Crete 423 1600 6 63 26 8 >70 | 2.55 | Med cement Andalusite

Delta Cast 324 1700 6 61 36 2 >60 2.6 Low cement Andalusite
Col silica; .

Delta Chem 400 1600 6 63 37 - >70 | 2.65 Cement free Andalusite

Reduction zone and
discharge dam wall

Delta Crete 307 1700 6 77 16 4.8 >90 | 2.8 | Med cement Bauxite
High cement,
deflocculated Andalusite, tab,
Delta Cast 306 1700 6 72 23 4.4 |>130| 2.9 low water MS free
content
Delta Cast 350 1650 6 81 13 2.8 >90 | 2.74 | Low cement Bauxite
Delta Cast 203 1800 6 94 1 | 45 | >90 | 2.9 | High cement | TP high cement

micro silica free
Very pure, low | Low cement, Tab

Delta Cast 218 1800 6 93.3 4.6 1.9 |>100| 3.0 in silica and and micro silica.
iron Low water content.
Delta Chem 251 1750 6 74 | 23 | - | >65 | 2.65 | Colsilica Bauxite
) Cement free
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Grouting/Injection/Pump materials for Blast Furnaces.

Application Max | 0 | Aoy |sios |+ | z0s|sic| ¢ | Bp | Tc | Remarks | oW
pp temp | 9" 2-s 2 2 Material
size MgO
Unit °c mm % % | % | % | % | % |glcm®|WmK

Insulation
Delta Pump 900 Cold application; Air-set 1100 1 6 70 21 1.8 15 HAC Silica
Delta Pump 850 Cold application; Air-set 1150 0.2 32 38 22 1.15 04 HAC Chamotte
Delta Pump 400 Cold application; Air-set; fine 1600 1 55 40 4 1.8 0.8 LCC Andalusite
Delta Pump 304 Hot application; Heat-set 1700 0.2 54 43 0.3 2.1 0.85 | Col.silica | Andalusite
Delta Pump 306 Cold application; Air-set ; fine 1700 1 76 15 8 2.2 0.8 HAC Bauxite
Delta Pump 307 Ready mixed; Hot application; Heat-set 1700 0.15 73 21 1 1.1 0.7 CB Alumina

Refractory to conductive
Delta Pump 403 Cold application; Air-set; Coarse 1600 6 63 34 | 1.8 2.6 1.6 LCC Andalusite
Delta Pump 401 Staves; dry; Hot application; Heat-set 1600 0.2 79 1 04 15 2.6 35 CB Alumina
Delta Pump 402 Ready mixed; Hot application; Heat-set 1600 0.2 79 1 0.4 15 2.6 35 CB Alumina
Delta Pump 300 Cold application; Air-set; Coarse 1700 4 50 31 5 13 25 13 LCC Andalusite
Delta Pump 303 Staves; Hot application; Heat/Air-set 1700 0.2 12 7 0.3 80 2.2 14 CB SiC
Delta Pump 305 Staves; Hot application; Heat/Air-set 1700 0.2 12 14 | 03 73 2.2 14 Col. silica SiC
Delta Pump 301 Stack; Hot application; Heat-set 1700 0.1 68 30 | 0.3 2.3 14 Col. silica | Andalusite
Delta Pump 302 Bosch; Cold application; Heat-set 1700 0.1 53 30 | 0.3 14 2.3 35 Col. silica | Andalusite
Delta Pump 250 Bosch; Heat-set; Hot application 1750 0.1 77 8 0.4 14 2.3 35 Col. silica Bauxite
Delta Pump 251 Bosch; Air/heat-set; Hot application 1750 0.1 77 8 0.4 14 2.3 35 Col. silica Bauxite
Abrasive and conductive
Delta Pump 201 Staves; Hot application; Heat-set; fine 1800 0.1 59 1 0.5 30 2.6 12 CB Alumina
Delta Pump 200 Staves; Hot application; Heat-set; coarse | 1800 | 15 | 59 | <1 [ 05 | [ 30 | [ 25 ] 12 | cB | Aumina |
Notice

© All rightsreserved. The property values and data mentioned in this document are to be treated as typical values and are subject to statistical variation. They are not to be used as specifications. Any critical value or variation
should be discussed with the Technical Personnel of Delta Refractories (Pty) Ltd. Asrequired by our quality system and for document and data control, this document is only valid on the date printed, which was 2008-01-30.



DELTA REFRACTORIES (Pty) Ltd

TEL: +27 (0)16 454 9363 FAX: +27 (0)16 454 9366 E-MAIL: info@deltaref.com

Grouting of cigar coolers and staves.

>
L Max Ma_x . Cao . Raw
Application temp grain Al,Os3 | SiO, + SiC| BD TC Remarks Material
size MgO
Unit °c mm % % | % | % |glcm® | W/mK
Insulation
Delta Pump 900 Cold application; Air-set 1100 1 6 70 21 1.8 15 HAC Silica
Delta Pump 850 Cold application; Air-set 1150 0.2 32 38 22 1.15 0.4 HAC Chamotte
Delta Pump 400 Cold application; Air-set; fine 1600 1 55 40 4 1.8 0.8 LCC Andalusite
Delta Pump 304 Hot application; Heat-set 1700 0.2 54 43 | 0.3 2.1 0.85 | Col.silica | Andalusite
Delta Pump 306 Cold application; Air-set; fine 1700 1 76 15 8 2.2 0.8 HAC Bauxite
Delta Pump 307 Ready mixed; Hot application; Heat-set 1700 0.15 73 21 1 1.1 0.7 CB Alumina
Staves and cigar coolers
Delta Pump 200 Ready mixed ; Hot application; Heat-set; coarse | 1800 15 59 <1 | 05 | 30 25 12 CB Alumina
Delta Pump 201 Ready mixed ; Hot application; Heat-set; fine 1800 0.1 59 1 0.5 | 30 2.6 12 CB Alumina
Delta Pump 250 Dry; Heat-set; Hot application 1750 0.1 77 8 04 | 14 2.3 35 Col. silica Bauxite
Delta Pump 251 Dry; Air/heat-set; Hot application 1750 0.1 77 8 04 | 14 2.3 35 Col. silica Bauxite
Delta Pump 303 Ready mixed; Hot application; Heat/Air-set 1700 0.2 12 7 0.3 | 80 2.2 14 CB SiC
Delta Pump 305 Hot application; Heat/Air-set 1700 0.2 12 14 | 03 | 73 2.2 14 Col. silica SiC
Delta Pump 401 Dry; Hot application; Heat-set 1600 0.2 79 1 04 | 15 2.6 35 CB Alumina
Delta Pump 402 Ready mixed; Hot application; Heat-set 1600 0.2 79 1 04 | 15 2.6 35 CB Alumina
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Grouting of bustle main.
Max CaO
Application Max grain | Al,O3 | SiO,| + |SiC| BD TC Remarks Ravy
temp . Material
size MgO
Unit °c mm % % | % | % |glcm® | W/mK
Insulation
Delta Pump 900 Cold application; Air-set 1100 1 6 70 21 1.8 15 HAC Silica
Delta Pump 850 Cold application; Air-set 1150 0.2 32 38 22 1.15 0.4 HAC Chamotte
Delta Pump 400 Cold application; Air-set; fine 1600 1 55 40 4 1.8 0.8 LCC Andalusite
Delta Pump 304 Hot application; Heat-set 1700 0.2 54 43 | 0.3 2.1 0.85 Col. silica | Andalusite
Delta Pump 306 Cold application; Air-set; fine 1700 1 76 15 8 2.2 0.8 HAC Bauxite
Delta Pump 307 Ready mixed; Hot application; Heat-set | 1700 0.15 73 21 1 11 0.7 CB Alumina
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Blast Furnace Cast House Refractories

Secondary Iron runner

o Max | Max . |cao+ .
Application grain [Al,O3|SiO; CCs d Remarks Raw Material
temp size MgO

Unit °C | mm | % | % | % | MPa | g/lcm®
Safety lining
Delta Cast 300 1700 6 66 | 29 | 16| 98 2.75 LCC Andalusite
Delta Cast 301 1700 6 77 4 1 >50 2.75 ULCC Alumina; SiC 17%
Delta Cast 400 1600 6 57 | 39 | 25| 68 2.7 LCC Andalusite
Delta Chem 304 6 Col silica Alumina; SiC 17%
\Working lining
Delta Chem 350 . ]
Runner cover
Delta Crete 405 . Andalusite; Cr,03; 3%
Maintenance material
Delta Chem 350 1750 6 64 34 | 0.5 55 2.65 ULCC Andalusite
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Blast Furnace Cast House Refractories

Slag runner
Max
Max | grain CaO+
Application temp| size | Al,O; | SiO; | MgO | CCS BD Remarks Raw Material

Unit °C | mm % % % | MPa | g/cm’®
Safety lining
Delta Cast 300 1700 6 66 29 1.6 98 2.75 LCC Andalusite
Delta Cast 301 1700 6 77 4 1 >50 2.75 ULCC Alumina; SiC 17%
Delta Cast 400 1600| 6 57 39 25 68 2.7 LCC Andalusite
Delta Chem 304 1700| 6 73 8 - >60 2.8 Col silica Alumina; SiC 17%
\Working lining
Delta Cast 500 1500 6 75 4 1 40 3 ULCC Alumina; SiC+C 18%
Runner cover
Delta Crete 405 1600| 5 59 30 6 48 2.7 CcC Andalusite; Cr,03 3%
Maintenance gunning
Delta Cast 500 1500 6 75 4 1 40 3 ULCC Alumina; SiC+C 18%
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Casting Ladle
Max
Application Max temp| grain Al,O; | SiO, |CaO+MgO| CCS BD Remarks | Raw Material
size
Unit °C mm % % % MPa |g/cm?®
Ladle Cover
Delta Cover 300
Ladle Lip Ring
Delta Crete 401 1600 6 61 32 6 78 2.65 CcC Andalusite
Delta Fiber Crete 200 1200 - 78 - 2 >120 | 3.2 30% ssw Tab alumina
Safety Lining
Delta Cast 501 1500 6 43 52 15 58 2.3 LCC Chamotte
Delta Cast 400 1600 6 57 39 25 68 2.7 LCC Andalusite
Delta Cast 300 1700 6 66 29 1.6 98 2.75 LCC Andalusite
Delta Ram 300 1700 4 84 8 2 15 2.8 CB Bauxite
Delta Ram 304 1700 4 86 12 1 9 2.85 CB Bauxite
Ladle Backfill
Delta Ram 203 1800 6 3 3 90 7 2.5 CB Magnesia
Delta Ram 222 1800 6 2 2 95 45 2.9 CB Magnesia
Delta Ram 301 1700 4 84 8 2 5 2.2 CB Bauxite
Floor Safety lining
Delta Crete 200 1800 6 94 0.1 3.8 75 2.98 CcC Corundum
Wall, Floor, Impact
Delta Cast 150 1850 6 98 0.1 1.8 85 3.02 LCC Corundum
Ladle Floor Ramming
Delta Ram 203 1800 6 3 3 90 7 2.8 CB Magnesia
Delta Chem 204 1800 6 91 8 - 60 3.02 | Cementfree | Corundum
Delta Ram 219 1800 6 <3 <3 ~94 >20 2.65 CB Magnesia
Delta Ram 200 1800 6 2 3 94 7 2.88 | Tar bonded Magnesia
Well and purge blocks
Delta Cast 100 1900 6 96 0.1 1.6 35 3.15 LCC Corundum
Delta Cast 150 1850 6 98 0.1 1.8 85 3.02 LC Corundum
Delta Crete 200 1800 6 96 0.1 4 75 2.98 CcC Corundum
Slag Line Gunning
Delta Gun 203 1800 3 3.6 4.8 87 2.92 | Hot gunning Magnesia
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Hot Repair

Casting Ladle

Max

Max grain

Application . Al,O3 | SiO; [CaO+MgO| d Remarks Raw Material
temp size
Unit °c mm % % % glem?®
Floor hot repair | N R N S R
Delta Ram 219 1800 6 <3 <3 ~94 >2.7 | Dry/wet hot repair | Magnesia
Delta Chem 208 1800 6 <3 8 >85 2.7 | Dry/wet hot repair | Magnesia

Note:

Both materials to be applied onto red-hot ladle floor.

Both materials can be mixed to pouring consistency with lots of water and
poured onto the areas to be patched.

Both materials can also be applied dry.

With less water, both materials can be vibro-casted, gunned or rammed, both
hot and cold.
No curing time required.
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Iron and Steel Industry
Transfer ladle

Application t';ﬂr?]); Gra'\iﬂr?);ize Al,O; [SIO, (Ii/lag?(; CCS| BD [Remarks Raw Material
Unit °cC mm % % % | MPa |g/cm?®

Ladle Cover [ I A N R R I D
Delta Cover 400 1600 10 2 94 2 <0.2 |Carbon free Diatomite
Delta Cover 450 1600 1 37 50 6 <1.0 |Carbon free Mullite
Lip ring
Delta Crete 401 1600 6 61 32 6 73 | 2.65 CcC
Delta Gun 300 1700 3 125 | 28 13 24 | 2.92 |Hot gunning| Andalusite/Chromite
\Working lining
Delta Cast 400 1600 6 57 39 25 68 | 2.7 LCC Andalusite
Delta Cast 501 1500 6 43 52 1.5 58 | 2.3 LCC Chamotte
Floor
Delta Cast 400 1600 6 57 39 25 68 | 2.7 LCC Andalusite
Delta Cast 501 1500 6 43 52 1.5 58 | 2.3 LCC Chamotte
Maintenance gunning
Delta Gun 300 1700 3 125 | 28 13 24 | 2.92 |Hot gunning| Andalusite/Chromite
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Iron and Steel Industry
Tundish
N Max Max . CaO+ Raw
Application temp | grain size | 41292 |3192| g0 | CCS | BD [Remarks| yirig
Unit °c mm % % % | MPa |g/cm?®
Lid I I I R R D I D
Delta Crete 401 1600 6 61 32 6 78 | 2.65 cC Andalusite
Delta Cast 300 1700 6 66 29 1.6 98 |2.75 LCC Andalusite
Insulation cover \
Delta Cover 400
Permanent lining
Delta Cast 300 1700 6 66 29 1.6 98 |2.75 LCC Andalusite
Delta Cast 400 1600 6 57 39 2.5 68 | 2.7 LCC Andalusite
Delta Cast 501 1500 6 43 52 1.5 58 | 2.3 LCC Chamotte
Insulation lining
Delta Crete 800 1200 6 44 44 10 20 2 CcC Chamotte
Delta Crete 801 1200 6 40 48 7 15 1.7 cC Chamotte

Impact pad

Delta Crete 200

Dams and weirs

Delta Cast 300 1700 6 66 29 1.6 98 | 2.75 LCC Andalusite
Delta Cast 400 1600 6 57 39 2.5 68 | 2.7 LCC Andalusite
Delta Cast 501 1500 6 43 52 1.5 58 | 2.3 LCC Chamotte
Floor ramming

Delta Chem 200 1800 6 958 | 21| 1.88 | 63 |3.02| ULCC Corundum
Blocks

Delta cast 150 1850 6 98 0.1 1.8 85 | 3.02 LCC Corundum
Delta Crete 200 1800 6 94 0.1 3.8 75 |2.98 CcC Corundum
Delta Cast 400 1600 6 57 39 2.5 68 | 2.7 LCC Andalusite
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Ferro Chrome Industry

Ladle
Application tgri); Gral\i/lna);ize Al,O3 |SIiO, (I\:/Iag?(; CCS| BD |Remarks Raw Material
Unit °c mm % % % | MPa |g/cm®
Ladle Cover T 11T T 1T 1T "7 "]
Delta Cover 400 1600 10 2 94 2 <0.2 |Carbon free Diatomite
Maintenance gunning
Delta Gun 702 1300 3 38 [ 52| 65 | 32 | 2.1 Hgsggiﬁ‘;d Chamotte/Andalusite
Delta Gun 352 1650 3 72 | 22 2.65 gﬁﬁ"ﬁlg High alumina
Repair plaster material
Delta Plast 352 1650 3 52 | 35 3g | 2.3 | Universal Andalusite
plaster
Working lining - rrrr ]
Delta Cast 300 1700 6 68 28 1.8 80 | 2.79 LCC Andalusite
Delta Cast 311 1700 6 61 35 2.6 80 |2.75 LCC Andalusite
Parting agent
Delta Gun 307 1700 1 35 | 65 0.3 |Hotor cold Magnesia
gunning
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Ferro Chrome Industry

Ladle Hot Repair

E-MAIL: info@deltaref.com

o Max Ma_x . CaO+ .
Application tem Grain| Al,O3 |SiO, MaO CCS| BD |Remarks Raw Material
Pl size 9
Unit °C mm % % % | MPa |g/cm?®
Maintenance gunning
Hot or cold .
Delta Gun 702 1300 3 38 52 6.5 32 | 21 gunning Chamotte/Andalusite
Repair plaster material
Delta Plast 352 1650 | 3 52 | 35 3g | 2.3 |Universal Andalusite
plaster
Delta Gun 352 1650 | 3 72 | 22 265 | Ccod High alumina
gunning
\Working lining
Delta Cast 300 1700 6 68 28 1.8 | 122 | 2.75 LCC Andalusite
Delta Cast 311 1700 6 61 35 2.6 80 | 2.75 LCC Andalusite
Parting agent
Hot or cold .
Delta Gun 307 1700 1 35 65 2.3 gunning Magnesia
Hot repair material |
Hot repair .
Delta Chem 206 1800 6 96 4 >75 | 3.24 material Alumina
Delta Gun 304 1700 | 3 81 | 18 Hot repair | A ymina silicate
material
Hot repair . -
Delta Gun 305 1700 3 63 36 material Alumina silicate
Hot repair . -
Delta gun 306 1700 3 75 25 material Alumina silicate

Note:

The hot repair materials can be applied:

- Hot or cold
- Wet or dry
- With gunning machines

- With ramming equipment

- As “bombs” thrown at the worn areas.

Notice

© All rightsreserved. The property values and data mentioned in this document are to be treated as typical values and are subject to statistical variation. They are not to be used as specifications. Any critical value or variation
should be discussed with the Technical Personnel of Delta Refractories (Pty) Ltd. Asrequired by our quality system and for document and data control, this document is only valid on the date printed, which was 2008-01-30.



DELTA REFRACTORIES (Pty) Ltd

TEL: +27 (0)16 454 9363 FAX: +27 (0)16 454 9366 E-MAIL: info@deltaref.com
Electric Arc Furnace
Max
Application Max grain [Al,O3|SiO, CaO+ CCS| BD Remarks Raw Material
temp| <. MgO
size
Unit °C | mm % % % | MPa |g/cm®

Banks - rrr-r—rr—— "7 "7}
Delta Ram 200 1800 5 3 3 90 7 |2.88 Tar bonded Magnesia
Delta Fet 200 1800 6 3 3 91 >3 | 2.75 CB Magnesia
Delta Ram 206 1800 6 6 2 67 | 13 | 2.9 16% Cr,03 Magnesia chrome
Bottom - rrrrr ]
Delta Ram 200 1800 5 3 3 90 7 12.88 Tar bonded Magnesia
Delta Ram 219 1800 6 <3 <3 94 | >20 | >2.6 Cr’ free Magnesia
Delta Ram 206 1800 6 6 2 67 13 | 2.9 16% Cr,03 Magnesia chrome
Side Wall
Delta Ram 202 1800 5 2 3 92 | 7.2 | 2.88 | Chromic acid bonded Magnesia
Delta Chem 208 {1800 6 <3 8 >85 | >80 | 2.7 |Chem bonded castable Magnesia
Delta Gun 206 1800 3 3 35 | 45 2.98 Magnesia
Delta/Crown
Delta Cast 300 1700 6 67 29 2 65 |2.75 LCC Andalusite
Delta Crete 200 1800 6 96 |<0.1| 4 75 | 2.98 CcC Alumina
Delta Cast 100 1900 6 96 |[<0.1| 15 35 | 3.15 LCC Alumina
Free board/roof
Delta Crete 415 1600 6 64 14 3 72 | 2.87 14% ZrO, Alumina silicate
Delta Cast 300 1700 6 67 29 2 65 | 2.75 LCC Andalusite
Door Jamb
Delta Crete 200 1800 6 96 |[<0.1| 4 75 | 2.98 cC Alumina
Delta Crete 351 1750 6 60 35 25 | 146 | 2.65 CcC Andalusite
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E-MAIL:

Submerged Electric Arc Furnace

info@deltaref.com

N Max Max . CaO+ Raw
Application temp | grain size Al,O5 |SiO, MgO CCS| BD |Remarks Material
Unit °C mm % % % | MPa |g/cm?®

Launders and covers ||
Delta Crete 415 1600 6 68 14 | 2.7 72 | 2.8 Bauxite
Delta Cast 400 1600 6 59 40 1.7 27 | 80 Andalusite
Delta Cast 300 1700 6 68 28 1.8 | 122 |2.75 Andalusite
Roof section
Delta Cast 300 1700 6 68 28 1.8 | 122 | 2.75 Andalusite
Delta Cast 254 1750 6 96 0.7 1.7 65 | 3.25 Alumina
Delta Crete 415 1600 6 68 14 2.7 72 2.8 Bauxite
Side Wall and covers
Delta Crete 415 1600 6 68 14 2.7 72 2.8 Bauxite
Delta Cast 500 1500 6 43 53 1.5 58 | 2.3 Andalusite
Delta Cast 400 1600 6 59 40 1.7 27 | 80 Andalusite
Taphole clay
Ecotap 212

High wear side wall
and hearth materials

Delta Cast 255 1750 6 96 0.9 2 100 | 3.25 Alumina
Delta Cast 105 1900 6 95 0.2 | 54 70 3 Spinel
Feeding chutes and

off gas

Delta Cast 256 1750 6 96 0.9 2 100 | 3.4 Alumina
Delta Cast 105 1900 6 95 02| 54 70 3 Spinel
Door Jamb

Delta Cast 400 1600 6 59 | 40 | 1.7 | 27 | 80 Andalusite
Delta Cast 300 1700 6 68 28 1.8 | 122 | 2.75 Andalusite
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Ferro-alloy and Platinum/Copper Industry

Launders

Max
Application tlc\a/lri); gr_ain Al,O;3 [SiO, cli/lagoc; CCS| BD Remarks MaRtaevrviaI

Slze

Unit °C mm % % % | MPa |g/cm?®
Insulation Lining
Delta Crete 800 1200 6 44 44 10 20 1.9 CcC Chamotte
Working fining [N I M S |
Delta Cast 501 1500 6 43 52 15 58 2.3 LCC Chamotte
Delta Cast 400 1600 6 57 39 2.5 68 2.7 LCC Andalusite
Delta Crete 502 1500 6 49 42 5.8 58 2.2 CC Chamotte
Delta Crete401 1600 6 61 32 6 78 2.6 CC+3% Cr,03 Andalusite
Maintenance gunning | B

Delta Gun 401 1600 3 57 35 6 71 2.7 | Hot/cold gunning | Andalusite
Delta Plast 400 1600 3 56 39 3 38 2.6 Hot/cold trowel Andalusite
Launder Cover
Delta Crete 405 1600 5 59 30 6 48 2.6 CC Andalusite
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RH-Deqgasser

Max grain

Application Max temp size Al,O3 | SiO, | CaO+MgO | Cr,03 Remarks Raw Material
Unit °C mm % % % %
Castable for snorkel mner | O S

Delta Chem 100 2000 6 <1 0 93 ~7 Chem bonded [Magnesia chrome
Delta Cast 100 1900 6 ~96 <0.1 ~1.5 0 LCC Alumina
Delta Cast 105 1900 6 ~94 <0.3 ~6 0 LCC Spinel

Delta Cast 102 1900 6 ~94 <0.1 ~6 0 LCC Spinel forming
Delta Cast 001 2000 6 ~96 0 ~15 0 LCC Alumina
Delta Cast 100 1900 6 ~96 <0.1 ~15 0 LCC Alumina
Delta Cast 105 1900 6 ~94 <0.3 ~6 0 LCC Spinel

Delta Cast 102 1900 6 ~94 <0.1 ~6 0 LCC Spinel forming
Delta Gun 001 2000 3 ~100 0 0 Hot gunning Alumina
Delta Gun 209 1800 3 ~95 | ~25 0 Hot gunning Alumina
Delta Gun 210 1800 3 ~96 ~4 0 Hot gunning Alumina
Delta Gun 304 1700 3 ~81 | -~18 0 Hotgunning | Alumina silicate
Delta Gun 305 1700 3 -63 ~-36 0 Hot gunning Alumina silicate
Delta Gun 306 1700 3 ~75 25 0 Hot gunning Alumina silicate
Delta Gun 310 1700 3 ~67 ~31 0 Hot gunning Alumina silicate
Delta Ram 219 1800 6 <3 <3 ~94 0 Dry/wet hot repair Magnesia
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RH-Degasser hot qunning

Delta Gun® 001 in action.

Notice the reduced erosion on the snorkels
maintained with top quality gunning materials. It is
not only darker in colour (cooler), but also visually

less eroded.

Delta Refractories® produces technologically advanced acid and basic hot
gunning maintenance materials, for the temperature range 1700-2000 ° C. These

include Delta Gun® 001, 209, 210, 304, 305, 306 and 310. For more information
please contact the Technical Department of Delta Refractories® or contact
your neatest Delta Refractories® sales office at info@deltaref.com
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Aluminum Industry
Melting and holding Furnaces
. Max Max . CaO+ Raw
Application temp | grain size Al,O5 |SiO, MgO CCS| BD |Remarks Material
Unit °c mm % % % | MPa |g/cm?®

Bath [ R R R R R N
Delta Cast 701 DC052 | 1300 5 40 51 3 35 | 2.5 |Alresistant| Chamotte
Delta Cast 300 DC002 | 1700 6 68 28 1.8 122 | 2.75 Andalusite
Delta Cast 252 DC177 | 1750 6 90 <1 2.1 86 | 2.85 |Alresistant| High Al

Bottom

Delta Cast 701 DC052 | 1300 5 40 51 3 35 | 2.5 |Alresistant| Chamotte
Delta Cast 300 DC002 | 1700 6 68 28 1.8 122 | 2.75 Andalusite
Delta Ram 501 1500 6 71 10 - 60 | 2.85 |Alresistant| High Al

Side Wall

Delta Cast 701 DC052 | 1300 5 40 51 3 35 | 2.5 |Alresistant| Chamotte
Delta Cast 252 DC177 | 1750 6 90 <1 2.1 86 | 2.85 |Alresistant| High Al
Delta Gun 250 DC250 | 1750 3 90 <1 | 2.1 | 40 | 2.8 |Alresistant| High Al
Delta Cast 300 DC002 | 1700 6 68 28 1.8 122 | 2.75 Andalusite
Delta Gun 250 DC250 | 1750 3 90 <1 2.1 40 | 2.8 |Alresistant| High Al

Delta Cast 415 DC226

1600

Front Layer

64

33

2.4

80

2.6

High Al

Delta Cast 701 DC052 | 1300 5 40 51 3 35 | 2.5 |Alresistant| Chamotte
Delta Gun 703 DC248 | 1300 3 40 51 3 30 | 2.4 |Alresistant| Chamotte
Safety Lining

Delta Crete 800 DC063| 1200 6 44 44 10 20 | 1.9 Chamotte
Delta Gun 800 DC249 | 1200 3 44 44 10 15 | 1.8 Chamotte
Door Jamb

Delta Cast 400 DC005 | 1600 6 58 40 1.7 80 | 2.7 Andalusite
Delta Cast 501 DC073 | 1500 6 43 53 1.5 58 | 2.3 Chamotte
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Zinc Industry
Induction Furnaces
o Max Max . CaO+ Raw
Application temp | grain size Al,O; [SIO, MgO CCS| BD | Remarks Material
Unit °c mm % % % | MPa |g/cm®

Inductor Dry Ramming

Delta Ram 304

Inductor Bottom Castable

| | | |
1700 | 5 | 8 |12 | 1 | 35 |28 Cosaz00°C Bawie |
| | | |

Delta Cast 701 DC052 1300 5 40 51 3 35 | 2.5 | Znresistant | Chamotte
Delta Cast 300 DC002 1700 6 68 28 1.8 | 122 | 2.75 Andalusite
Delta Ram 501 1500 6 71 10 - 60 |2.85| Znresistant High Al
Inductor Tubes

Delta Cast 701 DC052 1300 5 40 51 3 35 | 2.5 | Znresistant | Chamotte
Delta Cast 252 DC177 1750 6 90 <1 2.1 86 |2.85| Zn resistant High Al
Delta Gun 250 DC250 1750 3 90 <1 | 2.1 | 40 | 2.8 | Znresistant High Al
Delta Cast 400 DC005 1600 6 58 40 1.7 80 | 2.7 Andalusite
Delta Cast 501 DC073 1500 6 43 53 15 58 | 2.3 Chamotte
Furnace Bath

Delta Gun 250 DC250 1750 3 90 <1 2.1 40 | 2.8 | Zn resistant High Al
Delta Cast 300 DC002 1700 6 68 28 1.8 | 122 | 2.75 Andalusite
Delta Cast 400 DC005 1600 6 58 40 1.7 80 | 2.7 Andalusite
Delta Cast 415 DC226 1600 6 64 33 2.4 80 | 2.6 High Al
Delta Cast 501 DC073 1500 6 43 53 1.5 58 | 2.3 Chamotte
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Zinc Industry
Induction Furnaces

C Max Max . CaO+ Raw
Application temp | grain size Al,O; [SIO, MgO CCS| BD | Remarks Material
Unit °C mm % % % | MPa |g/cm?®

inductor Castable - ____

Delta Cast 701 DC052 1300 5 40 51 3 35 | 2.5 | Znresistant | Chamotte
Delta Cast 252 DC177 1750 6 90 <1 2.1 86 | 2.85 | Znresistant High Al

Delta Cast 300 DC002 1700 6 68 28 1.8 122 | 2.75 Andalusite
Delta Cast 400 DC005 1600 6 58 40 | 1.7 80 | 2.7 Andalusite
Delta Cast 501 DC073 1500 6 43 53 1.5 58 | 2.3 | Znresistant | Chamotte
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L adle Refractories.
Platinum and Copper

Max Max CaO+

Application temp | Grain size Al,O; [SIO, MgO CCS| BD [Remarks Raw Material
Unit °cC mm % % % MPa |g/cm?®
Ladle Cover [ I A N R R I D
Delta Cover 400 1600 10 2 94 2 <0.2 |Carbon free Diatomite
Delta Cover 450 1600 1 37 50 6 <1.0 |Carbon free Mullite
Lip ring
Delta Cast 600 1400 2 31 20 13 90 | 2.8 LCC Andalusite/Chromite
Delta Gun 300 1700 3 125 | 28 13 24 | 2.92 |Hot gunning| Andalusite/Chromite
\Working lining
Delta Cast 400 1600 6 57 39 25 68 | 2.7 LCC Andalusite
Delta Cast 501 1500 6 43 52 1.5 58 | 2.3 LCC Chamotte
Floor
Delta Cast 400 1600 6 57 39 25 68 | 2.7 LCC Andalusite
Delta Cast 501 1500 6 43 52 1.5 58 | 2.3 LCC Chamotte
Maintenance gunning
Delta Gun 300 1700 3 125 | 28 13 24 | 2.92 |Hot gunning| Andalusite/Chromite
Delta Gun 401 1600 3 57 | 35| 6 | 71 | 2.7 | Hoveold Andalusite
gunning
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Platinum and Copper Industry
Launders

Launder sections either cast on site or supplied and

fitted as pre-cast shapes.

Replaceable tip

Max
Application tI:aAr?;) gr_ain Al,O5 [SiO, (lillago(; CCS| BD Remarks M;ae\,r\lial
Size
Unit °cC mm % % % | MPa |g/cm?®
Insulation Lining
Delta Crete 800 1200 6 44 44 10 20 1.9 CcC Chamotte
Working lining [ e e e
Delta Cast 501 1500 6 43 52 15 58 2.3 LCC Chamotte
Delta Cast 400 1600 6 57 39 2.5 68 2.7 LCC Andalusite
Delta Crete 502 1500 6 49 42 5.8 58 2.2 CcC Chamotte
Delta Crete401 1600 6 61 32 6 78 2.6 CC+3% Cr,03 Andalusite
Maintenance gunning | )
Delta Gun 401 1600 3 57 35 6 71 2.7 | Hot/cold gunning | Andalusite
Delta Plast 400 1600 3 56 39 3 38 2.6 Hot/cold trowel Andalusite
Launder Cover
Delta Crete 405 1600 5 59 30 6 48 2.6 CC Andalusite
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Cement Industry
Cyclones
Max Max
Application tem grain [Al,O3|SiO,| SiC |[CCS| BD Remarks Raw Material
P size
Unit °C | mm % % % | MPa |g/cm®
Insulation layer

Insulation fiber

paper,

blanket or boards or Calsil boards

Delta Gun® 1001

1000| 3 30 | 40 25 | 05 Hydraulic Alumina silicate

Wear lining

Delta Gun® 702 1300 3 38 52 32 | 21 Hydraulic Chamotte
Delta Cast® 750 | 1250| 6 49 | 41 50 | 2.3 LCcC Chamotte
Delta Crete® 450 |1550| 6 40 | 47 45 | 2.4 Hydraulic Chamotte
Delta Crete® 450 |1550| 6 50 | 34 75 | 2.6 Hydraulic Chamotte
Delta Gun® 500 1500| 6 47 | 47 47 | 2.2 Hydraulic Chamotte
Delta Crete® 419 |1600| 3 57 | 34 | 5 | 83 | 2.6 Hydraulic Andalusite
Delta Cast® 409 | 1600| 6 52 | 40 | 5 | 80 | 2.7 LCcC Andalusite
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Cement Industry
Hot air ducts
Max Max
Application tem grain |Al,O3|SiO,| SiC |[CCS| BD Remarks Raw Material
P size
Unit °C | mm % % % | MPa |g/cm?®

Insulation layer

Insulation fiber

paper,

blanket or boards or Calsil boards

Delta Gun® 1001

1000| 3 30 | 40 25 | 05 Hydraulic Alumina silicate

Wear lining

Delta Gun® 702 1300 3 38 52 32 | 21 Hydraulic Chamotte
Delta Cast® 750 | 1250| 6 49 | 41 50 | 2.3 LCC Chamotte
Delta Crete® 450 1550 6 40 47 45 2.4 Hydraulic Chamotte
Delta Crete® 450 |1550| 6 59 | 34 75 | 2.6 Hydraulic Chamotte
Delta Gun® 500 1500| 6 47 | 47 47 | 2.2 Hydraulic Chamotte
Delta Crete® 419 [1600| 3 57 | 34 5 83 | 2.6 Hydraulic Andalusite
Delta Cast® 409 | 1600| 6 52 | 40 5 80 | 2.7 LCC Andalusite
Delta Plast® 301 |1700| 3 61 | 36 >100| 2.6 Medium cement Andalusite
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Cement Industry

Feeding end
Max Max
Application tem grain |Al,O3|SiO,| SiC |CCS| BD Remarks Raw Material
P size
Unit °C | mm % % % | MPa |g/cm?®

Insulation layer

Insulation fiber paper, blanket or boards or Calsil boards

Delta Gun® 1001 | 1000 3 30 40 25 | 05 Hydraulic Alumina silicate
Wear lining

T r——rr— 7]
Delta Crete® 450 | 1550 6 40 47 45 | 2.4 Hydraulic Chamotte
Delta Gun® 500 1500 6 47 47 47 | 2.2 Hydraulic Chamotte
Delta Cast® 409 | 1600 6 52 40 5 80 | 2.7 LCC Andalusite
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Cement Industry

Tertiary Air Duct

Max Max
Application tem grain |Al,O3|SiO,| SiC |CCS| BD Remarks Raw Material

Pl size

Unit °C | mm % % % | MPa |g/cm?

Insulation layer

Delta Gun® 1001 | 1000 3 30 40 25 | 05 Hydraulic Alumina silicate
Wear lining

Delta Cast® 409 1600 6 52 40 5 80 | 2.7 LCC Andalusite
Delta Gun® 505 1500 3 57 40 70 | 1.9 Hydraulic Chamotte
wear lining | R R .
Delta Gun® 409 1600 6 52 40 5 80 | 2.7 LCC Andalusite
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Cement Industry

Burner lance

Max
Application tI:e/Ir?]X grain |Al,O3|ZrO,|SiC|CCS| BD |Remarks |Raw Material
Pl size
Unit °C | mm % % | % | MPa |g/lcm®
Delta Crete® 415 | 1600 6 59 15 72 | 2.9 LCC Bauxite
Delta Cast® 409 1600 6 64 5 80 | 2.7 LCC Andalusite
Delta Flow® 350 1650 6 79 70 | 2.75 LCC Alumina
Delta Cast® 409 1600 6 52 5 80 2.7 LCC Andalusite
Delta Cast® 255 1750 6 95 110 | 3.25 LCC Alumina
Delta Cast® 256 1750 6 96 100 | 3.4 LCC Alumina
Delta Cast® 208 1800 6 92 >120| 3.15 LCC Alumina
Delta Cast® 202 1800 6 88 >200 | 3.02 LCC Alumina
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Cement Industry
Planetary Cooler
Max Max
Application tem grain |Al,O3|SiO,| SiC |CCS| BD Remarks Raw Material
P| size
Unit °C | mm % % % | MPa |g/cm®

Insulation layer

Insulation fiber

paper,

blanket or boards or Calsil boards

Delta Gun® 1001

1000

3 30

40

2.5

0.5

Hydraulic

Alumina silicate

Wear lining _
Delta Gun® 409 1600 Andalusite
Wear lining _
Delta Cast® 208 1800 120 Tabular alumina
Delta Cast® 300 1700 120 2 75 Andalusite
Wear lining _
Delta Cast® 300 1700 120 2 75 Andalusite
Delta Cast® 415 1600 Andalusite
_
Delta Cast® 409 1600 LCC Andalusite
Delta Gun® 505 1500 3 57 40 70 1.9 Hydraulic Chamotte
Wear lining
Delta Crete® 505 | 1500 6 51 40 70 1.9 Hydraulic Chamotte
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