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B3 1. Introduction

In 2015, President Xi Jinping proposed the major goal of “supply-sidestructural reform™, and vigorously developing
green products and promoting the transformation of consumption patterns are the key to supply-sidestructural reform.

In 2016, the State Council issued the “Opinions on Establishing a Unified
Green Product Standard, Certification and Labeling System”,it is
pointed out that establishing a unified green product standard, certification
and labeling system is an inevitable requirement for promoting the green and
low-carbon circular development and cultivate the green markets. it is an
important measure to strengthen supply-sidestructural reform and improve
the quality and efficiency of green product supply, an urgent task to guide
industrial transformation and upgrading, enhance China's manufacturing
competitiveness, an effective way to lead green consumption, ensure and
improve people's livelihood, and a practical need to fulfill international
emission reduction commitments and enhance China's voice in global
governance system.
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B3 1. Introduction

Ministry of Industry and Information Technology, Standardization Administration of China
issued “Green Manufacturing Standard System Construction Guide”

green manufacturing standard system
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B3 1. Introduction

Ministry of Industry and Information Technology, Standardization Administration of China issued “Notice on
the construction of green manufacturing system” (Office of Industry and Information Technology Section Letter

[2016] No. 586)
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It follows the principles of minimizing energy
Green

product

and resource consumption, MINIMIZING @-«-xxx:-
ecological and environmental impact, and

maximizing regeneration utilization rate.

Promote the demonstration of green parks, /
implement comprehensive energy and resource

. . . . Vol Green park
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In accordance with the principles of land

Green
factory ------- < intensification, clean production, waste
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Cctt ESED

B3 1. Introduction

C China 1s the world's largest producer and consumer of refractory materials. In 2023, China's output of refractory

materials will be more than 20 million tons. After use refractory materials more than 8 million tons.

C Refractory Materials is a resource-consuming and energy-consuming industry, so saving resources and energy, low-
carbon manufacturing, and green environmental protection, is the goal pursued by more and more refractory

materials enterprises. Green product assessment is the fundamental realization of green refractory materials.
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EJ 1. Introduction

General principles for green product assessment
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EJ 2. Principles for Determining Standard Reference Indexes

Representative principle
Select indicators that consumers are highly
concerned about and have a significant

impact on the environment and human
health.

Life cycle concept

From acquisition raw material , production,
use, waste and end-of-life cycle stages,

select quantifiable and verifiable indicators.

Applicability principle
Encourage the use of indicators in international

or foreign relevant standards.
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Compatibility principle
Taking into account the low carbon performance
and quality performance of the product, reasonably

determine the basic value of the index.

_--~ Green high-end leading principle

The products that meet the green product
assessment should be leading in the

comparable products of the same kind.
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EJ 3. System Framework of Assessment Indexes

Assessment
indexes

The basic requirements include laws and regulations on
energy conservation and environmental protection , process
technology, management system and related product
standards.

The assessment index requirements include resource
property index, energy property index, environment
property index, quality property index and low carbon
property index.

Encouraging requirements include other encouraging
requirements that the product or enterprises meet.
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EJ 4. Main Contents of the Chinese National Standard

%+ Scope of application

® The standard “Green Product Assessment—Refractory Materials” provides the terms and

definitions, assessment indexes and assessment methods of green product assessment of refractory

materials .

® This standard applies to the green product assessment for the following refractory materials.

Refractory materials Dense shaped Shaped insulating ~ Unshaped refractory = Pre-formed shapes
refractory products  refractory products materials
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B3 4. Main Contents of the Chinese National Standard

4+ Assessment requirements - basic requirements

Enterprises shall meet the following requirements:

The pollutant emission shall meet the requirements of related national or local standards without major safety and pollution

incidents in recent three years;

The total amount control of pollutants shall comply with national and local pollutant emission control indexes;

Enterprise shall establish and implement its energy management system, environmental management system and quality
management system accordance with GB/T 23331, GB/T 24001 and GB/T 19001;

The collection, storage and disposal of general solid waste shall comply with the relevant standard of GB 18599. The storage
of hazardous waste shall strictly comply with GB 18597, and the general industrial solid waste that factory cannot handle on their

own shall be transferred to processing units with corresponding capabilities for processing;
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B3 4. Main Contents of the Chinese National Standard

4+ Assessment requirements - basic requirements

Enterprises shall meet the following requirements:

Enterprises shall carry out green design work for products in accordance with GB/T 24256, based on the concept of life
cycle, they should continuously improve the green design of products in terms of resources, energy, environment and quality to

achieve the goal of reduction, reuse and recycling, and provide self-evaluation reports that meet the standard requirements.

Enterprises shall not use technology, process, equipment, and related substance that have been phased out or prohibited by
the state or relevant departments; In the design and production process, requirements should be formulated based on the

principles of resource conservation, energy conservation, and emission reduction.

Packaging of products shall comply with the GB/T 191 and GB/T 31268.

Quality level of products shall meet the requirements of relevant national or industry standards.
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€3 4. Main Contents of the Chinese National Standard

4+ Assessment requirements -- assessment index requirements

First-class : Green benchmark | Green product
: Second-class indexes
indexes product value value
Recycling and utilization rate of solid
waste generated by the production % 100 >98
process
Recycling and utilization rate of o
>
Resource production wastewater o o =g
property
Percent recovery % >25 >20
Regeneration utilization rate % >100 >90
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EJ 4. Main Contents of the Chinese National Standard

4+ Assessment requirements -- assessment index requirements

Green

F.HSt_ClaSS Second-class indexes benchmark U b
indexes value
product value
' 3
Particulate Insulating refractory mg/m <20 <20
matter Other refractory mg/m3 <10 <10
Sulfur dioxide mg/m3 <50 <50
Environmental Total non-methane hydrocarbon mg/m?3 <30 <30
property The firing temperature ;
< 1400°C mg/m <100 <100
: : .| The firing temperature
Nltr;ggn:;‘&ﬂf)s a1 4000C~1700°C | mg/ms <200 <200
5 (excluding 1700°C)
The firing temperature
> 1700°C mg/m?3 <300 <300
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E3J 4. Main Contents of the Chinese National Standard

%+ Assessment requirements -- assessment index requirements

First-class
indexes

Second-class indexes

Green benchmark
product value

Green product value

Low-carbon
property

Carbon footprint of
product

Provide carbon footprint report of product
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E3 4. Main Contents of the Chinese National Standard

4+ Assessment requirements -- assessment index requirements

: : : : reen benchmark reen product
First-class indexes Second-class indexes Unit G G P
product value value

‘ Fused magnesium aluminate kecelt <185 <192
Magnesium spinel
aluminate spinel | Sintered magnesium aluminate kecelt <375 <415
spinel

Mullite Eused mullit'e kgce/t <171 <174

Sintered mullite kgce/t <365 <400

Shaft kiln burning block material kgce/t <114 <168

_ Bauxite clinker IRotary ki‘ln burn‘ing block matc?rial kgce/t <205 <223
Comprehensive Tunnel kiln calcme@ homogenized kecelt 215 <242

energy material

consumption Shaft kiln clay f:llnker kgce/t <67 <75
Energy property per unit product Sintered magnesia-MS97 kgce/t <90 <105
Sintered magnesia-MS95 kgce/t <180 <200
of refracto'ry Sintered magnesia-MS92 kgce/t <223 <255
raw material Fused magnesia kgce/t <306 <338
White fused alumina kgce/t <152 <222

Dense fused alumina kgce/t <287 <312

Brown fused alumina kgce/t <263 <287

Sintered alumina kgce/t <99 <114

Fused zirconium mullite kgce/t <170 <175

Fused pure calcium aluminate cement kgce/t <170 <175

Sintered pure calcium aluminate cement kgce/t <255 <260

o -alumina powder kgce/t <195 <210
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E3J 4. Main Contents of the Chinese National Standard

=+ Assessment requirements -- assessment index requirements

First-class

Second-class indexes

: Green benchmark Green product
Unit
product value value

indexes
. Fireclay refractory brick kgce/t <108 <129
Fireclay product
Low creep fireclay refractory brick kgce/t <108 <129
High alumina brick kgce/t <126 <139
High alumina product Low creep high alumina brick kgce/t <126 <139
Guimo brick kgce/t <120 <160
Comprehensive Silica product Silica brick kgce/t <150 <210
chergy Magnesia brick-MZ 92 kgce/t <138 <184
Energy property | PO PEr M ia Brick-MZ 95 kgce/ <153 <192
Y PIOPETY | it product of | Magnesia product 'agn('esm riex gee/t — —
dense shaped Magnesia brick-MZ-96, MZ-97, and kecelt <167 <205
refractory MZ-98
products . Magnesia alumina spinel brick kgce/t <190 <240
Spinel product : : .
Periclase-hercynite brick kgce/t <134 <165
Corundum-mullite brick kgce/t <180 <240
Mullite product : : : :
High-purity mullite brick kgce/t <160 <200
Nitride-bound silicon carbide brick (electric kiln) kgce/t <240 <270
Magnesia-calcia brick kgce/t <146 <174
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EJ 4. Main Contents of the Chinese National Standard

4+ Assessment requirements -- assessment index requirements

First-class : : Green benchmark | Green product
: Second-class indexes Unit
indexes product value value

Magnesia carbon brick, a}lumlna-magnesm-carbon kecelt <30 <35
brick
Functional refractories for continuous casting kgce/t <364 <420
Slide gate fired at high temperature (~1500°C) kgce/t <455 <750
Slide gate for medium temperature treatment kgce/t <238 <536
Comé)rllrzil;rllswe Slide gate for low temperature treatment kgce/t <62 <100
i Ordinary castin kgce/t <282 <394
Energy property con§ump(t110r}[ p ;I' Fused cast AZS I'y & g
unit product o refractories Non shrinkage kece/t <510 <709
dense shaped Fused casting — ~
refractory products| ©US€ i i < <
cast Fused cast a-B Ordlnary‘castlng kgce/t <923 <943
refractor] alumina refractories Non shr.mkage kgce/t <1536 <1557
y casting B B
i i < <
Fused cast B Ordlnary.castlng kgce/t <923 <943
alumina refractories Non shrinkage kecelt <1536 <1557
casting - -
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4+ Assessment requirements -- assessment index requirements

: Green
First-class Green product

' Second-class indexes benchmark
indexes value
product value

. Mullite insulating kecelt <270 <300
Comprehensive energy refractory
consumption per unit Fireclay insulating
product of shaped refractory kgce/t <125 <190
insulating refractory i ot
roducts High alumina insulating
Energy property P refractory kgoert =235 =285
Comprehensive energy .
consumption per unit Bulk material kgce/t <8.5 <9
product of unshaped .
refractory materials and| Pre-formed shapes (drying kece/t <80 <93
pre-formed shapes treatment)
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4 Assessment requirements -- assessment index requirements

First-class
indexes

Character
property

Second-class indexes Unit Judgment basis
. . Apparent porosity % <20 GB/T 2997
Clav products Fireclay refractory brick Refractoriness under load (T, ,0.2MPa) °C >1400 YB/T 370
yP Low creep fireclay Apparent porosity % <15 GB/T 2997
refractory brick Creep rate (1280°C X 25h, 0.2MPa) % <0.25 GB/T 5073
. . . Apparent porosity % <21 GB/T 2997
High alumina brick Refractoriness under load (T, ,0.2MPa) °C >1530 YB/T 370
High alumina | Low creep high alumina Apparent porosity % <18 GB/T 2997
products brick Creep rate (1550°C X 50h, 0.2MPa) % <0.8 GB/T 5073
. . Apparent porosity % <17 GB/T 2997
Guimo brick Refractoriness under load (T, ,0.2MPa) °C >1650 YB/T 370
e e . Apparent porosity % <21 GB/T 2997
Silica product Silica brick Refractoriness under load (T, ,0.2MPa) °C >1680 YB/T 370
Magnesia o Apparent porosity % <16 GB/T 2997
product Magnesia brick Refractoriness under load (T, ,0.2MPa) °C >1700 YB/T 370
Magnesia alumina spinel Apparent porosity % <17 GB/T 2997
Spinel product brick Refractoriness under load (T, ,0.2MPa) °C >1700 YB/T 370
pmetp Periclase-herevnite brick Apparent porosity % <18 GB/T 2997
Y Refractoriness under load (T, ¢,0.2MPa) °C >1650 YB/T 370
. . Apparent porosity % <15 GB/T 2997

-mull k
‘ {olundttyPmullite bric Refractoriness under load (T 4,0.2MPa) °C >1700 YB/T 370
Mullite product » ite brick Apparent porosity % <I8 GB/T 2997
High-purity mullite bric Refractoriness under load (T, ,0.2MPa) °C >1680 YB/T 370




ctt Eie D
E3 4 Main Contents of the Chinese National Standard

4+ Assessment requirements -- assessment index requirements

First-cl : :
Second-class indexes Judgment standard

Nitride-bound silicon carbide brick . o
<
(electric kiln) Apparent porosity % <17 GB/T 2997
. D Apparent porosity % <15 GB/T 2997
Magnesia-calcia brick Refractoriness under load (T,4,0.2MPa) °C >1700 YB/T 370
Magnesia carbon brick Apparent porosity % <3.0 GB/T 2997
Alumina-magnesia-carbon brick Apparent porosity % <7.0 GB/T 2997
Functional refractor'les for continuous Aot dobsity o, <19 GB/T 2997
casting
AZS33 tatic corrosion resistance to molten glass (soda-lime glass,1500°C X 36h)[ mm/24h <1.6 JC/T 806
Glass exudation (1500°C X 4h) % <2.0 JC/T 493
Static corrosion resistance to molten glass (soda-lime
Fused cast <
Azs | AZS36 glass,1500°C X 36h) ghggh =1 1C/T 806
Character | Fused cast refractories Glass exudation (1500°C X 4h) % <3.0 JC/T 493
property | refractory Static corrosion resistance to molten glass (soda-lime -
AZS41 glass,1500°C X 36h) mm/24h =13 JC/T 806
Glass exudation (1500°C X 4h) % <3.0 JC/T 493
Fused cast Static corrosion resistance to molten glass (soda-lime
<
alumina refractories glass,1350°C X 48h) mm/24h =04 JC/T 806
Mullite insulating Thermal conductivity (Average of 350°C) W/(m-K) <0.20 YB/T 4130
Shaped refractory Cold compressive strength MPa >1.0 GB/T 5072
insulating Fireclay insulating Thermal conductivity (Average of 350°C) W/(m-K) <0.23 YB/T 4130
refractory refractory Cold compressive strength MPa >1.0 GB/T 5072
products  |High alumina insulating Thermal conductivity (Average of 350°C) W/(m-K) <0.20 YB/T 4130
refractory Cold compressive strength MPa >1.2 GB/T 5072
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EJ 4. Main Contents of the Chinese National Standard

%+ Assessment requirements -- encouraging requirements

» According to the extended producer responsibility system, enterprises are required to provide recycling and

disposal methods for damaged and discarded products.

» Enterprises use green electricity and provide certificates that meet the requirements of relevant national

policies and regulations.

» Enterprises provide energy saving and carbon reduction reports, including but not limited to enterprise
energy consumption information, greenhouse gas emission information, energy saving and carbon reduction

measures and energy saving and carbon reduction effects.
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4+ Assessment methodology

Green benchmark ) }, Meet the basic requirements and green benchmark
product 7o

product values in assessment indexes

T Meet the basic requirements and green product values
) } in assessment indexes
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€3 4. Main Contents of the Chinese National Standard

* Appendix A provides the calculation formulas of recycling and
utilization rate of solid waste, recycling and utilization rate of
production wastewater, percent recovery, recycling rate,
comprehensive energy consumption of products and comprehensive

energy consumption per unit product.

* Appendix B specifies the carbon footprint quantification method and

framework for declaration report.
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B3 4. Main Contents of the Chinese National Standard

%+ Carbon footprint example

* lkg RH-magnesium spinel brick

Transport

i

Transport

Auxiliary materials

?

production

Transport
Energy production C

l

Products production

Raw materials, auxiliary materials

[
»

Production stage

~

and energy production stage

System boundary
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B3 4. Main Contents of the Chinese National Standard

% Carbon footprint example

* lkg RH-magnesium spinel brick
p ™

Fused magnesite

Magnesium
aluminate spinel

Paper pulp waste
liquid
\ d v

Raw materials and auxiliary materials

A~

Transport

-

A A

-4

Production stage

and energy production stage

Process flow diagram

»
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E3 4. Main Contents of the Chinese National Standard

%+ Carbon footprint example

Consumption data of raw materials and auxiliary Energy consumption data
Transport
: .| Transport : .
Raw material : Mode of transport (car, train, | . P Quantity st o distance
Quantity . distance transport
name plane, ship or other means) A
. . Kil tt-
Electricity | 2349163 lh%\z? Cable /
L talli :
arge Crystalline | 7648 ton Automobile transport / Direct
fused magnesia Natural .
as 49497 Stere pipeline /
. . & supply
Fused magnesia 47.8 ton Automobile transport /
Air pollutant emission data
Mggnesmtp 95.6 ton Automobile transport / Name Quantity
aluminate spinel _
Particulate matter 0.005 ton
P 1 t . ioxi 3.034
P erlp wp dwas °| 478 ton Automobile transport / $ulfur dioxide ton
1qui nitrogen oxide 0.15 ton




ctt EED

E3 4. Main Contents of the Chinese National Standard

%+ Carbon footprint example

CFP,,. = 2. (Active data, x Emission factor, x GWP))

Active data—Within the system boundary, the greenhouse

gas emissions and removals related data (including primary -

data and secondary data) of the i-th activity in each

functional unit (reporting unit) shall be determined, with Carbon emission of

the unit depending on the specific emission source; RH-magnesium spinel brick

Emission factor—The greenhouse gas emission factor l
corresponding to the i-th activity, with units matching the
greenhouse gas activity data;

3.1 kgCO,e/kg

GWP,—The global warming potential (GWP) value
corresponding to the i-th activity, with data referenced from
the assessment reports provided by the Intergovernmental
Panel on Climate Change (IPCC).
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EJ 5. Significance of the Chinese National Standard Implementation

® [t is in line with the requirements of comprehensive green transformation of
national economic and social development.

® [t is conducive to guiding the green development of the industry, further
eliminating backward technology, backward products and backward
production capacity, and promoting the new reduction, harmless, reusability
and recyclable refractory materials.

® We will jointly promote carbon reduction, pollution reduction, green
expansion and growth, and accelerate the green and low-carbon
transformation of the industrial structure and energy structure.

® Refractory Materials Green Product Assessment can guide the development
of green product certification and provide guidance for new products and
new formats.

® [t provides practical test means and evaluation method for refractory |
materials green product assessment in China. '



ctt EER

£ 5. Significance of the Chinese National Standard Implementation

Market recognition
The use of green products will become a broad consensus of the industry and society,
in line with the national policy guidance and the growing green demand of the

whole society.

Project bidding, procurement bonus items Green product certification
Necessary conditions for becoming a qualified supplier list of large party A and

bonus points in bidding.
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£ 5. Significance of the Chinese National Standard Implementation

Enterprise brand appreciation

Green products can make the enterprise brand deeply rooted in the hearts of the people, is to show the concept
of green development of enterprises, prove the strength of enterprises, scientific and technological level and
product quality, reflect the corporate social and industrial responsibility and establish an important means of

corporate brand.

Effectively avoid green trade barriers to exports
The world's first "carbon tariff", the European Union's Carbon Border Adjustment Mechanism (CBAM), has

begun trial operation and will be formally implemented in 2026.
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B3 6. Green service work of CTC

CTC has long been committed to research and practice work in green and low-carbon fields, such as green
building materials, life cycle assessment, carbon footprint, water footprint and other fields. CTC is the main

force and core technological force of China's green building aaterials certification.

/O China Green Product Certification Building Materials Group leader unit \
® Member of the National Green Products Standardization General Group
® Evaluation Center of Industrial Energy Saving and Green Development, Ministry of Industry and Information

Technology of the People’s Republic of China

& State Key Laboratory of Green Building Materials, China General Building Materials Institute

KO With 34 national/industrial product quality testing center of inspection and certification integration organization/
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B3 6. Green service work of CTC

/éUndertaking more than 50 national and provincial research projects in the field of green building materials \
® Leading editor in chief of more than 100 national, industrial and group standards related to green building materials
® More than 10 provincial and ministerial science and technology awards related to green building materials
® China Green Product Certification implementation rules (building materials field) editor-in-chief unit

® Technology and practice pioneer of LCA, EDP, carbonfootprint and water footprint in the field of building materials

\\éGreen building materials cooperation customers cover leading enterprises in various industries /
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