ik ITERAHFHREEEFHAAX

Add: Nanlou Economic zone, Dashigiao, Liaoning, China.

BBiE (Tel) : +86-417-5252893 / +86-417-5252445
£H (Fax) : +86-417-5251105

Bi%m (PC.) : 115103

MLk . www.zhongmeigroup.com

BE#E : Infcgs2008@163.com
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@ Group Profile

Liaoning Zhongmei Group was founded in 1989, formerly known as Liaoning Fucheng Special Refractory Materials Co., Ltd. Its initial
products were mainly magnesium carbon bricks and amorphous refractory materials; In the process of development, in 2007, Yingkou
Guanshan Refractory Materials Co., Ltd. was invested and established to start producing magnesium refractory raw materials; In 2009, Liaoning
Zhongmei High Temperature Materials Co., Ltd. was invested and established, equipped with a high-temperature tunnel kiln, and began
producing magnesium high-temperature sintered products; In 2013, the original Liaoning Fucheng Special Refractory Materials Co., Ltd. was
restructured and renamed as Liaoning Zhongmei Holdings Co., Ltd. (securities abbreviation: Zhongmei Holdings; securities code: 831621), and
Liaoning Zhongmei Group was also established.

After decades of development and growth, Zhongmei Group has now developed into a large enterprise group that integrates research and
development, production, sales, overall contracting, and construction services for refractory materials. Currently, it has more than 1300
employees and covers an area of 480000 square meters, the group has seven wholly-owned subsidiaries, including Zhongmei Holdings,
Zhongmei High Temperature, Zhongmei New Materials, and Guanshan Refractory.

In the process of development, the group has established a domestic first-class production line for magnesia refractory raw materials, unshaped
refractory materials, unburned carbon products, and high-temperature sintered products. The entire company has 1 set of 3600t hydraulic press
and 11 sets of 2500t hydraulic presses; Six tunnel kilns with a maximum firing temperature of 1850 ‘C. We have achieved the full industry chain
positioning of "ore optimization, raw material calcination, and product deep processing".

The various magnesium refractory products produced by Zhongmei Group covers eight major series of products, including dolomite series,
magnesium chromium series, magnesium aluminum series, magnesium iron series, magnesium carbon series, magnesium silicon series,
magnesium zirconium series, and magnesium brick series. The company produces over 300000 tons of fixed and amorphous refractory
materials annually, and the products are highly favored by domestic industries such as steel, non-ferrous metals, cement, and glass, and are
exported to more than 20 countries including Europe, America and Southeast Asia.

- -."" '- .-. }

KJT Lobby
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The group has a provincial-level enterprise technology center, equipped with complete refractory material inspection equipment and advanced
analytical instruments. We have extensive cooperation in industry, acedemy, and research with universities such as Liaoning University of
Science and Technology and Shenyang University of Chemical Technology, and now have over 60 invention and utility model patents.

The group has passed ISO9001 and ISO14001 management system certifications, obtained safety standardization management certificates,
fully implemented the 6s management model, and has been awarded a series of honors and titles such as “ China Refractory Industry AAA
Credit Enterprise” , “Liaoning Province Integrity, Demonstration Enterprise” , “Liaoning Province Famous Brand Product” , and “Refractory
Materials First Class Excelent Contracting Service Provider” .

The subsidiaries of Zhongmei Holdings and Zhongmei High Temperature have been recognized as "specialized, refined, and innovative"
small and medium-sized enterprises in Liaoning Province; Zhongmei High Temperature has been recognized as a national level "specialized,
refined, and innovative" small giant enterprise. The "5G+Industrial Internet" intelligent upgrade project invested and constructed by the group
company in the high-temperature construction of Zhongmei has passed the Liaoning Province Internet innovation acceptance and received
rewards from special development funds.

In the future, Zhongmei Group will always adhere to the corporate philosophy of "quality first, user first", with integrity and responsibility,
continuously provide customers with cost-effective magnesium series refractory materials, ensure that customers improve production
efficiency, and become a trustworthy and satisfactory strategic partner for customers. The people of Zhongmei will take "establishing a century
old enterprise as their own responsibility and creating an international brand as their vision", and strive to make Zhongmei Group better, stronger,
and larger.
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Liaoning Zhongmei Holding Co.,Ltd.

ABNTEOMEERAAXRESUIVE, BRESHEARIY, TTE “THEH" p/hRl, REFEEHARSHE M6,
FESMABHKMXMEATE, HE2ENERNRSE2R; KEI600REN1EG . 25000 EN2E . EREANNI0G ; HB63XKEK, &£IF
B, R, HESEUIIBMUERIR . EEFEISRENARGEEEE,

AEEEFmEEGEKIE . SBEEKRE. mERE . ERWRE . EERERSARIWRINTR,; FERFREETEREM .
1BITRE, R ERKREERRIIAERMANE , @l ZNBTER. BIF. WEHBEIP . GORIF. %AEEP,.\\%XF’—’E%%&
SIPHIEIRITIER,

The company is located in Guanmashan Industrial Park, Yingkou Nanlou Economic Development Zone. It is a national high-tech enterprise
and a "specialized and special new" small and medium-sized enterprise in Liaoning Province. The company has an annual output of 60,000 tons
of non-burned carbon-containing products and 40,000 tons of unshaped refractory materials. With fully automatic batching system 2; 1 set of
3600t hydraulic press, 2 sets of 2500t hydraulic press and 10 sets of friction press; There is a 63-meter-long heat treatment kiln specializing in
the production of magnesia-calcium-carbon bricks, which can be automatically controlled throughout the roasting, cooling and kiln discharge
process.

The company's shaped products mainly include magnesia carbon brick, conductive magnesia carbon brick, alumia carbon brick, magnesia
aluminum carbon brick, magnesia calcium carbon brick and other non-burning carbon-containing products; unshaped products are mainly
magnesium spray supplement, magnesium ramming material, magnesium burning supplement, magnesium fire mud and other magnesium
series of unshaped refractory. Products are widely used in converter, electric furnace, ladle refining furnace, GOR furnace, ferroalloy mineral. .
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Liaoning Zhongmei High Temperature Material Co.,Ltd.

ABNTFEOREEFALAXRESUIVE, BERESHRALY, BRE “EHEH" NEARY, ARZE=FEREMFIREL
BEZBIMNBEHERESL6S, 25000RENIEG, BHBRENNINEG, RERMIEEIX1850 CRIREECSR , ARFEFRENIXEI1875ME
PLE, FRiREsEisERsl. S8R, BEmRI. %%%%%JJ\ BRI SEERY . ERRINSEEREINERIRM S mo. Ml 2N A TN,
BE, K, BEETW, FEERRM. =M. KEeTE_+2 1 MERMBK,

The company is located in Guanmashan Industrial Park, Yingkou Nanlou Economic Development Zone, a national high-tech enterprise, a
national "specialized and special new" small giant enterprise. The company has three production lines of magnesium sintering products: 6
automatic microcomputer batching systems, 9 sets of 2500t hydraulic presses, 11 sets of electric screw presses, and 6 tunnel kilns with a
maximum firing temperature of 1850°C. The annual production capacity of the company has reached more than 180,000 tons, and the products
cover seven series of magnesia fired products such as dolomite series, magnesia chromium series, magnesia aluminum series, magnesia iron
series, magnesia silicon series, magnesia zirconia series and magnesia brick series. Products are widely used in steel, nonferrous, cement,
glass and other industries, and exported to Europe, America, Southeast Asia and other more than 20 countries and regions.
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Yingkou Guanshan Refractory Co., Ltd.

N

ABUTFEAREEFALAKESWIVE, AERAATREREFEM, TEREHE66KVIZHEILT1E, 2400KVARBEIF12E . BRR
HWESE, BREECE. MERE1FK, TEEFERMAER, FanGEBREY . BRAREREY . BE 5N, BIRERY . BEess
. REEEW . RESHKSHUDEEETNER,

The company is located in Guanmashan Industrial Park, Yingkou Nanlou Economic Development Zone, which is the raw material production
base of the group company. The main equipment is 1 66KV substation, 12 2400KVA electromelting magnesia furnaces, 8 light burning reflection
kilns, 6 high temperature shaft kilns and 1 rotary kiln. Mainly produces magnesia refractory raw materials, including fused magnesia, fused large
crystalline magnesia, fused C/S magnesia, fused magnesia chrome sand, fused magnesia calcium sand, sintered magnesia calcium
sand, sintered high iron high calcium sand and other magnesia refractory raw materials.
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Research & Development center

REEEERF A F/OT2010F ML, 2015FINEANT TEEREWEASL, REER (L)
TR ERGEFRTEEM,
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RHAIBESIN, RKESEXR. %ﬂ%%%%ﬁ S5HITERTWAREST, REERRREFGSI, F
EEfFEAT@I2T, REERZEHIFI7002H5 7T, 2022FINEANERMR=RAB R,
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SR, BRE. e¥aNmHRE~m.

The R&D center of Zhongmei Group was established in 2010, and was recognized as the
provincial enterprise Technology Center of Liaoning Province in 2015, with expert (doctor)
workstation and demonstration base for joint training of postgraduates.

Zhongmei Group takes improving the ability of independent innovation as the central link of
the enterprise, constantly increases the investment in research and development, purchases
advanced refractory technology research and development equipment at home and abroad, and
has more than 120 R & D technicians, including 2 professor-level senior engineers, 8 senior
engineers, and 10 master's degree graduates. Formed a multi-disciplinary cross-complementary,
professional and reasonable R & D team. It has undertaken 5 national, provincial and municipal
scientific research projects, won more than 30 national and provincial awards, participated in the
formulation of 8 national industry standards, obtained 65 national authorized patents, developed
12 high-tech products, obtained more than 37 million yuan of state funding support, and was
recognized as a national intellectual property advantage enterprise in 2022.

The R & D center pays close attention to the potential demand of the domestic and foreign
refractory materials market and the development trend of the domestic and foreign refractory
materials industry, and carries out extensive cooperation in production, education and research
with scientific research units such as Northeastern University, Liaoning University of Science and
Technology, Shenyang University of Chemical Technology, and the Institute of Metal Research
of the Chinese Academy of Sciences, and constantly develops high-tech, high-quality and
cost-effective products that are urgently needed in the market.
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Electron scanning microscope X-ray fluorescence analyzer Automatic calorimeter
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Carbon and sulfur analyzer
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Automatic H.M.O.R testing machine [l Thermal shock resistance testing machine R.U.L creep tester High temperature creep tester C.C.S inspector
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MgO brick

$E8E MgO brick

=t
Specification ZMZ-98A | ZMZ-98B | ZMZ-97A | ZMZ-97B | ZMZ-96 | ZMZ-95A | ZMZ-95B | ZMZ-92 ZMZ-91
97.5 97.3 97.0 96.5 96.0 95.0 94.5 92.0 91.0

MgO % =
Si0, % < 0.6 0.6 0.8 1.0 1.5 2.0 2.0 3.5 5.0
Ca0 % < 1.0 1.1 1.3 1.5 1.5 2.0 2.5 2.5 3.0
E5FLZE % < Apparent Porosity 16 16 17 17 17 18 18 18 18
AFRZE g/cm? = Bulk density 3.02 3.00 3.00 2.98 2.98 2.95 2.95 2.93 2.90
RIBMERE MPa = 65 65 65 60 60 60 55 55 55

Cold Crushing Strength

0.2MPafarE2 L FFIARE C =

Refractoriness Under Load of 0.2MPa 1700 1700 1670 1650 1600 1560

PAGE 19
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St

ZERMEARE Magnesia olivine brick

IR
Specification ZMGL-60 ZMGL-80
80

© EHEA

MgO-Si0, brick

MgO % = 68

Si0, % =20 <11

FESFLZ= % < Apparent Porosity 20 18
KRB E g/cm® = Bulk density 2.70 2.80
=M EIRE MPa = Cold Crushing Strength 45 45
O2MPaTn‘T§$T\1%9:F él\iﬂ?lg C= 1620 1550

Refractoriness Under Load of 0.2MPa

REREM (950C, X$) X= 10 10

Thermal Shock Resistance 950°C Air cooling
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O KIBEERTE

MgO-Cr,O, brick for glass kilns

SUR=3:-1 14

MgO-ZrO, brick

EE55F% MgO-ZrO, brick IRIBEEEEEFE Magnesia chrome brick for glass kilns

iR S - E(=LN
Specification BimEEETE ZMZr-A RRBEEETE ZMZr-B Specification ZDMC-20 ZDMC-12

MgO % = 78 74 MgO % = 60 70
2r0, % = . .
? 195 120 Cr,0, %= 20 12
Si0, % < 1.5 2.0 ,
SI0, % < 1.5 2.0
Ca0 % < 1.0 1.5
Ca0 % < 1.5 —
Fe,0, % < 0.8 1.0
SEFZR % < Apparent Porosit 18 18
E5FLE % < Apparent Porosity 13 16 FSAER % PP Yy
NRE 3 = Bulk i
IR g/cm? = Bulk density 3.20 3.10 ¥ EE G 22 BMEETEY 315 3.0
. [=N=l = E=d > .
FIRMERE MPa = Cold Crushing Strength 100 60 My EiRE MPa = Cold Crushing Strength 40 40
T EE th A3E EF 0.2MPafsrE W HIRIRE C =
Regézc':gﬁr?fsj%%\\ggﬁgnafgo.gMZPa 1680 1580 Refractoriness Under Load of 0.2MPa 1700 1650
HMEFRTEM (950°C, X&) k= MERREM (1100°C, KiE&) k=
et KR Wi 10 10 Thermal Shock Resistance 1 1/0?0"CIWater 5 S

Thermal Shock Resistance 950°C Air cooling
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MgO-Cr,O, brick

18R
Specification

MgO % =

Cr,0, %=
Si0, % <

SFZ % < Apparent Porosity

KD

KFRZE g/cm?® = Bulk density

BRMERE MPa =
Cold Crushing Strength

0.2MPafsTERWHIAIRE C =
Refractoriness Under Load of 0.2MPa

PAGE 23

20

1.5

18

3.15

40

1650

20

2.0

18

3.15

35

1600

18

16

18

3.15

40

1650

Bz

ZHMGe | ZHMGe | ZHMGe | ZHMGe | ZHMGe | ZHMGe | ZHMGe | ZHMGe | ZHMGe | ZHMGe | ZHMGe | ZHMGe
-20A -20B -18A -18B -16A -16B -12A -12B -8A -8B -6 -4
56 56 58 58 60 60 64 64 68 68 70 72

18

2.0

18

SIS

35

1600

=S

VAN B

==

16

1.5

18

SAIS

40

1650

16

2.0

18

SAIS

35

1600

12

1.5

18

3.15

40

1600

12

2.0

18

3.15

35

1600

#&%& Direct-bonded MgO-Cr,0, brick

1.5

18

3.10

40

1600

2.0

18

3.10

35

1600

2.0

18

3.10

35

1600

2.0

18

3.10

35

1600
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BIABE S ERIE Fusd-bonded MgO-Cr,0, brick

b= RS EREXES
Specification L
MgO % = 50 52 54 54 58 58 62 62
Cr,0, %= 26 24 22 22 20 20 16 16
Si0, % < 1.2 1.2 1.2 1.5 1.2 1.5 1.2 1.5
ESFLE % < Apparent Porosity 16 16 16 16 16 16 16 16
AT E g/cm® = Bulk density 3.30 3.30 3.30 3.25 3.25 3.25 3.25 3.25
HIRMEERE MPa = C.C.S 45 45 45 40 45 40 45 40
Q.2MPafI EBER U FIRIRE ¢ = 1700 1700 1700 1700 1700 1700 1700 1700

Refractoriness Under Load of 0.2MPa
FBESHEEME Semi-bonded MgO-Cr,0, brick

i et '
Specification ZBDMGe-20A(ZBDMGe-20B [ZBDMGe-18A|ZBDMGe-18B |ZBDMGe-16A|(ZBDMGe-16B|ZBDMGe-12A|ZBDMGe-12B
58 58 60 60 62 60 66 66

MgO % =
Cr,0, %= 20 20 18 18 16 16 12 12
SiO, % < 1.5 1.8 1.5 1.8 1.5 1.8 1.5 1.8
ESFLE % < Apparent Porosity 16 17 16 17 16 17 16 17
{AFRZE g/cm?® = Bulk density 3.25 3.22 3.25 3.22 3.25 3.22 3.22 3.20
HIRMEERE MPa = C.C.S 45 40 45 40 45 40 45 40
Q.2MPafg IR FIRIRE ¢ = 1700 1700 1700 1700 1700 1700 1700 1700

Refractoriness Under Load of 0.2MPa

EIBEEEEERE MgO-Cr,0, brick

1T s
ZMGe-16A ZMGe-16B ZMGe-12A ZMGe-12B ZMGe-8A ZMGe-8B
55 50 60 55 65 60

Specification
MgO % =
Cr,0, %= 16 16 12 12 8 8
Si0, % =< 3.5 4.5 3.5 4.5 4.0 5.0
E5FH.Z] % < Apparent Porosity 18 18 18 18 20 20
{AFRZE g/cm® = Bulk density 3.05 3.00 3.00 3.00 3.00 3.00
=8 ERE MPa = C.C.S 35 30 35 30 35 30
"E‘" 7 N=Nr=-a >
QMPaR R IRE 1620 1580 1620 1580 1620 1580
PAGE 24
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Cement kiln brick

HiRRBaiE E378 SCrati ZI=PaYalia

sokn MgO-Al,O, spinel brick MgO-Fe,O, spinel brick MgO dolomite brick

MgO % 84 84 83 90 81 88 75 52

Zr0,% - - 0.9 - - - 1.5 1.2
ALO, % 12 12 12 6 12 4.5 - -
Fe,0,% - - - - 3 5 - -

Ca0 % - - - - - - 20 38

ESFLZE % Apparent Porosity 17 16 17 16 17 16 14 14

AFRZRE g/cm?3 Bulk density 2.92 2.95 2.92 2.95 2.95 2.98 2.95 3.00
C%,Zj’%@%’?ﬁ?%%&ﬂ%ﬁ 50 55 50 55 55 56 60 60

oo IMPatTERILTIEEE © 1700 1700 1700 1700 1680 1700 1700 1700
RUEREM (950C, MR) R 100 100 100 100 120 100 50 80

Thermal Shock Resistance 950°C Air

PAGE 25
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MgO-CaO brick

| == |y |

$E4EFE MgO-CaO brick

TEAR
S?Je/c\ification ZMG-50A | ZMG-40A | ZMG-30A | ZMG-30B | ZMG-25A | ZMG-25B | ZMG-20A | ZMG-20B
40 50 60 58 62 60 68 66

MgO % =
Cal % = 48 38 28 28 23 23 18 18
> (F+tA+S) % < 2.5 3.0 3.0 3.5 3.0 4.0 3.5 4.0
ESFLE % < Apparent Porosity 14 14 14 15 14 15 14 15
RIRAZE g/cm® = Bulk density 3.00 3.05 3.05 3.00 3.00 2.95 2.95 2.90

PN
SR ERE MPa =
Cold Crushing Strength 55 95 55 50 55 50 55 50

0.2MPafTEFFIRIEE C =

Refractoriness Under Load of 0.2MPa 1700 1700 1700 1680 1700 1680 1700 1680
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P s
MgO % =
e ., Ca0 % = 28 28 28 33 33 33
6@) %,tiﬂﬁﬁyzfﬂ§ C< 4 6 9 4 6 9
. S (F+A+S) % < 3 3 3 3 3 3
MgO-CaO-C brick RRREREE g/cm?® = Bulk density 2.96 2.96 2.93 2.95 2.95 2.93
ES5FLE % < Apparent Porosity 9.0 8.0 8.0 9.0 8.0 8.0
A &2 E MPa = Cold Crushing Strength(CCS) 35 35 30 35 35 30
e e
$oin Cal0 % = 38 38 38 43 43 43
S (F+A+S) % < 3 3 3 3 3 3
MgO % = AFRZE g/cm® = Bulk density 2.93 2.93 2.91 2.92 2.92 2.90
ESFLER % < Apparent Porosity 9.0 8.0 8.0 9.0 8.0 8.0
Cal0 % = 18 18 18 23 23 23 3B it E2REE MPa = Cold Crushing Strength 35 35 30 35 35 30
C< 4 6 9 4 6 9 ein S FEEE AL MgO-Ca0-C brick (50%31 )
S (F+A+S) % < 3 3 3 3 3 3 MgO % = 38 35 32
Ca0 % = 48 48 48
AFRZE g/cm® = Bulk density 3.00 3.00 2.98 2.98 2.98 2.96 c< 4 6 9
S (F+A+S) % < 3 3 3
E5FLZE % < Apparent Porosity 9.0 8.0 8.0 9.0 8.0 8.0 AT E g/cm® = Bulk density 2.90 2.90 2.90
ﬁfﬁﬁ'ﬁﬂfﬁg MPa = o 35 20 35 35 20 \ E5FLER % < Apparent P9r03|ty 9.0 8.0 8.0
Cold Crushing Strength =R M EIRE MPa = Cold Crushing Strength 35 35 30
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MgO-C brick

$ERRFE MgO-C brick

Heim _
Slpzelilestien ZMT-3A | ZMT-5A | ZMT-8A | ZMT-10A | ZMT-12A | ZMT-14A | ZMT-16A | ZMT-18A | ZMT-20A
87 85 82 80 78 76 74 72 70

MgO % =
C% = 3 5 8 10 12 14 16 18 20
AT E g/cm?® = Bulk density 3.15 3.10 3.05 2.98 2.98 2.96 2.94 2.90 2.88
ESFLER % < Apparent Porosity 7.0 6.0 5.5 5.5 4.5 4.0 3.5 3.0 3.0
R Imfy 3% MPa = 45 40 40 35 35 30 30 30 25

Cold Crushing Strength

=iamirEE (MPa) HM.O.R _ _ _
1400°C x 0.5h = 6 6 10 8 10 8
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© Emikig
MgO-Al,0,-C brick

EEERMAE MgO-AlLO,-C brick

TEHR
Specification ZMLT-10 ZMLT-15 ZMLT-20 ZMLT-30

AlLO, % = 10 15 20 30
MgO+ALO, % = 75 75 75 75

C% = 10 10 10 10
{ARAZZE g/cm?® = Bulk density 2.98 2.96 2.94 2.90
ESFLER % < Apparent Porosity 7.0 7.0 7.0 8.0
BRMERE MPa = 35 35 35 35

Cold Crushing Strength

PAGE 30



FU i7 7R &EH

LIAONING ZHONGMEI GROUP

W €

O SHEKRRE

Conductive MgO-C brick

O \EEixiE
Al,0,-MgO-C brick

Specification ZLMT-55 ZLMT-60 ZLMT-65 ZLMT-70 ZLMT-75 ZLMT-80 Specification ZDMT-12
AlLO; % = 35 60 65 70 75 80 MgO % = 80
AlLO,+MgO % = 80 80 80 80 85 85 C% = 12
C% = 8 7 7 5 5 3 AT E g/cm?® = Bulk density 2.90
KT E g/cm? = Bulk density 2.95 2.95 2.95 3.05 3.15 3.20 SE57,% % < Apparent Porosity 8.0
E5FE % < Apparent Porosity 7.0 7.0 7.0 7.0 8.0 10.0 =iEMEIRE MPa = Cold Crushing Strength 26
IR ERRE MPa = 35 35 35 40 45 45 BIE% mQm < Electrical Resistivity 0.35

Cold Crushing Strength
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Unshaped refractory |

ST s e

~— G urvan
s L L (G 17runn
l TFeEmE Eﬁm#ﬂ IFeEmm
@ L e misiTH zp-1 BEAR @
R ZD-3 BN 35 ZN-2 AEE
I5-65 EE: g A BEE: biag ZJ-50
mE | g [ Bl i ] 151 ol oV | T
|

$£ J7R I3 #b 4

BEEBAM ZP BRI, EEXBREREVHRNEEY . SRaPSAEFRRY, 12 CHRERENTNREHFFMNESEESTFIK . ™~
mfERS, EEERE,; MR, FUdhl. B, ZP-1 TEATENEH . HINOSIAIAIBANER ; ZP-2 TERATESWRBIEL .
AREINMEANE ; ZP-3, ZP-4 EEAT RH PR RS BPIAIBIANES .

The ZP series of magnesium based gunning materials mainly use high-quality magnesium sand or high-quality magnesium sand, magnesium
dolomite sand, etc. as the main raw materials, and are made by determining the optimal particle size distribution and adding composite binders
in the process. High product adhesion rate and low rebound rate; Resistant to erosion and erosion. Among them, ZP-1 is mainly used for spray
repair maintenance of converter trunnions, tapping holes, and other parts; ZP-2 is mainly used for spray repair maintenance of ultra-high power
electric furnace slag lines, hot spots and other parts; ZP-3 and ZP-4 are mainly used for spray repair maintenance of RH furnace impregnation
tube parts.
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ErRo LN

RN ZS-65 RUMRER . RBHBAERERER, SIARER . 285, mREEREFNRIEMEENELIE,; SHENE
WERFHNMERE, BAENFNSEEEMRERENTNAK. BWERRR . RIREN . FaeEENATHRNEF AN . BRI RRE
o

The magnesia based sintering material ZS-65 is mainly made of high-quality magnesia sand and modified asphalt, with the introduction of
sintering agents and dispersants. The product has good fluidity and suitable hardening time; Good bonding strength with the repaired brick
lining; It has excellent high-temperature performance and good resistance to erosion and erosion of molten steel and slag. The product is mainly
used for hot repair on the charging side, tapping side, and furnace bottom of steelmaking converters.

AOD ¥ . VOD WFEERE#

ANTENTESR. EEREPENEEFER, PEERFATSHAENNEERER, BD: A28 ZKS-1. ERA ZTC-1 fsiTH
ZDD-1 ERFm, /3INAFHFA. PEIEERSKARZE . WELHZELIBITIER , ZRXERERIIEPRABIKEEH,
FRREEF, BFTR. ERAEE, R MNEBEES, REREs, BARMET,

In order to adapt to the matching use of magnesium calcium bricks and magnesium calcium carbon brick furnace linings, China Magnesium
Group has developed a series of matching loose materials, including plastic ZKS-1, filling material ZTC-1, and ramming material ZDD-1, which
are respectively used for ramming and filling at the furnace mouth, between the working layer and permanent layer of the furnace lining, and
at the corner joints of the furnace bottom. This series of loose materials adopts anhydrous binder during the construction process, with good

particle grading, dense ramming and filling bodies, and produces ceramic bonding at high temperatures. The sintering strength is high, and the
overall quality is good.
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AHEMRAEER, BEARDMRNEFRFERBEIUNEENSE SR, 2BIHIAERIBZN-1; SEHBENE ZN-2 FIEEERNE ZN-3,
ZRYFFmE TR, MEEREX, BRENEE 120 WAA, RERES, EA THENAMEEEIIRN

To meet the requirements of masonry, different materials of main materials are selected and suitable binders are used to produce magnesium
based fire clay ZN-1; Magnesium chromium fire clay ZN-2 and magnesium aluminum fire clay ZN-3. This series of products has good construction

performance, high bonding strength, setting time of about 120 seconds, high sintering strength, and is suitable for the masonry of corresponding types
of alkaline bricks.

7 EH

ZJ-90 ANERBARBIN, "REASNMXE. SRREMNGEERMRIER, TER TR T TINEBRE S NKEEERIEML,
ZJ-65 ARmRREN, EEREMITNEBEPKALT, FmEmraE 8~10 ™K&,

ZJ-90 is a corundum spinel based castable material with high refractory, high-temperature strength, and slag corrosion resistance. It is

mainly used for pouring and construction in areas where the ladle refining furnace directly contacts the molten steel. ZJ-65 is a high alumina

castable material mainly used for permanent lining of ladle refining furnaces, with a product lifespan of 8-10 furnace services.

EEEITH

B 7ZD-1. ZD-2 RiEABH%EEY .. MEEDATARER, BHEENFNRAREEEERENEREE, Fmaks, mMEEEDE.
WEMRENSR, REENBM. bk, FRFENBTFEHENBFRISKEESBFRNPE, T,

The ZD-1 and ZD-2 systems use high iron, high calcium sand, and high-quality magnesium sand as the main raw materials, and control the
appropriate particle grading to achieve excellent stacking density. The product is easy to sinter and has the characteristics of layered and

transitional sintering. The sintered layer is resistant to melting corrosion and erosion. The product is mainly used for the bottom of steelmaking
electric furnaces and ferroalloy electric furnaces, and for dry construction.

PAGE 35

FU {7 7R &EH

LIAONING ZHONGMEI GROUP

B 7D-3 RERAMREDAERERER, MAKZEEEN, BUEBRPEUZEEES ., VA, TURR, ERT S REAELEE
7, MIBMKERN5~7%,
The ZD-3 series uses high-quality magnesia as the main raw material, and chemical bonding agents are added to produce chemical ceramic

bonding during the hardening process. Resistant to erosion and erosion, suitable for filling corners and seams at the bottom of metallurgical
furnaces. The amount of water added during construction is 5-7%.

M 7D-4 RERMEREER . BEEDAERER, BRES, SR MTENERRREG, FmemMiiE, NURIRIEEE, FuhRiee
32, ERATNKASIANFE. FPOMUKRHNONBITMER,

The ZD-4 series uses high-quality sintered magnesia and fused magnesia as the main raw materials, combined with chromic acid. Magnesium
chromium spinel is generated at high temperatures, resulting in excellent high-temperature performance, good corrosion resistance, and strong
erosion resistance. Suitable for ramming and filling the bottom, mouth, and tap of steel metallurgical furnaces.

B 7D-5 REAMNREDHMEELD . SEEAaRAERER, SIAMRE. ARERER, BFESHEIE TS FR R . BT, BIE
E, ZMEMAME, REENTEERAGR, IXNSPESE, ERERT S TiRR,

The ZD-5 series uses high-quality magnesia or magnesia and olivine sand as the main raw materials, and introduces low-temperature and
medium high temperature sintering agents for dry vibration and compaction of the working lining of the continuous casting tundish. Easy to

construct, it can be directly put into use after low-temperature heating and baking, demolding, and can achieve multi furnace continuous
casting. The residual lining is easy to remove after use.

B 7D-6 ZXBEW . B URGNEBRDAERER, MAEEGESH, BREENNEARANR . AEEGRFAENTFE, FaXdREE
ERFURIAMREMN S, TENAT RH PRENBITHNER,

TThe ZD-6 series uses magnesia, chromium ore, and synthetic magnesia chromium sand as the main raw materials, adds a composite
binder, and selects the appropriate particle size composition. Due to the presence of composite spinel phase, the product has excellent
corrosion resistance to low alkalinity slag and is mainly used for ramming and filling the RH furnace bottom.
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Magnesia Gunning mix Magnesia burning mix | Bulk materials for supporting AOD and VOD furnaces

Ei=Lin
82 85 75 68 65 45 80 59

MgO % =
Ca0 % = 7 4 == = 10 35 — 30
SIO, % < 3 7 5 6 7 2.0 8.0 2.0
Cr,0, % = — — 3 — — — — —
Cc = — — — — 4 — — —
*ﬁfg(mm)erainsize 0~3 0~3 0=3 0~3 0~7 0=~ 0=3 0~5
By P NE RHY  RHYP g PORTER  ypigiEzep WPREBITH

FAi& Application Furnace mouth can Furnace bottom

Converter EAF | Ladle RH furnace RH furnace Converter be made of plastic Furnace lining filler ramming mix

BESES MESES MESES
Ceramic Bonding Ceramic Bonding Ceramic Bonding

£/ Bonding — — — — —

- k= £EFR XE Magnesia Mortar
FEFR Brand
90 50 75

MgO % =

Cr,0, % = — 12 -

ALO, % = — — 8

KhZ5B1E) (min) Bonding time 2 2 2
MEHN7K= Construction water addition 28~ 33 28~33 28~33

KE % +0.5mm < 2 2 2

Grain size -0.088mm = 65 65 65
pEaEiR EE \Pa 110°C x 24h 5~20 5~20 5~20
Bonding strength 1400°C x 3h 25~ 40 25~ 40 25~40
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Specification
MgO % =
Ca0 % <
SiO, % <=

KIRZE g/cm?® =
Bulk density

i 32 E MPa =
Crushing Strength

nITRE MPa =
Flexural Strength

TR % Line change rate
FIE (mm) Grain size

=

Specification
MgO % =
Cal % 7=12
SiO, % = 1.2
Cr,0, % = —
Fe, 0, % S50
HIFE (mm) Grain size 0~7
Fi& Application EAE‘EFOE)m
547530 Bonding )

Ceramic Bonding

110°C x 24h
1500°C % 3h
110°C x 24h
1500C % 3h
110°C x 24h
1500°C % 3h
1500C % 3h

16~ 21
1.2
SRS
0~7

B
EAF Bottom

BELES
Ceramic Bonding

( FU T hEER
‘ LIAONING ZHONGMEI GROUP

23EHL Castable

ZJ-90 ZJ-65

93 65

4 4

1 10
2.90 2.60
2.90 2.60
40 35
80 70

7 6
12 12
+0.5 0~0.15
0~5 0~10

BERISFTHE Magnesia Ramming Material

510

0~5

AEPIE
Metallurgical
Furnace Bottom
WEBELES
Chemical and Ceramic
Bonding

80 65 88 90 50 58

2.0 20 1.8
1.0 — 16
0~5 0~5 0~5
AR, PO HR0 i |
I Metallurgical Furnace .ll.:P l%@F] Rllj ';' KPIE
Bottom/Mouth/Tap Hole undis urnace
WEBEES WEBEES WEBEES
Chemical and Ceramic =~ Chemical and Ceramic  Chemical and Ceramic
Bonding Bonding Bonding
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S I g T g S = mgE
I ) :
© R XKIEH il EARLRED
Calcium magnesium sand Electro fused large crystal magneisa

Magnesia raw materials

FBIRER FEIRECEE )
Electro fused magneisa Electro fused MgO Cr,0, sand

ENREFRMEMERANELM A B NEMER, BAXBY AMENEFTIZHNARE, ATAINTHAR @EZEROSERA KRR,
SERPEEOX M NERREEM , AEFSMHRREDRME TRARIE,

Magnesium sand is the basic raw material for producing alkaline bricks and magnesium based amorphous refractory materials. Due to the
different types of ores and production processes used, magnesium based refractory materials with different quality requirements can be

processed. Zhongmei Group has a production base for refractory raw materials in Guanshan, Yingkou, providing a fundamental guarantee for
the production of various high-quality magnesia.
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EBH ZMGS-20. ZMGS-30

EEPITIMERZAY, AXARRSENRENEZA. SHEEEANERN, 2Bk, 4E. X, RELEUERIBENRENEES,
EmERmL. EEMENNERE: TREFEEMABSAaZRAENEREES, 2H185,; MgO ERERNE, hEaEEAEa. m
ZERHE, SO, RPIMNEERERIEMRENE . SEUPNSEME. kKM eEElr, TERFAEFESE . EBRE R AT/ K7
o

Magnesium calcium sand, also known as magnesium dolomite sand, is made from dolomite and high calcium magnesite with extremely low
impurity content as raw materials, which are lightly burned, finely ground, and pressed into balls. Finally, it is calcined at high temperature in a
vertical kiln using coke or white coal as fuel. The characteristic of its microstructure is that the main crystal phase, periclase and periclase, forms
a direct bond and is evenly distributed; MgO forms a crystalline network, with periclase enveloping periclase. The product has a dense structure,
few and small pores, and excellent resistance to corrosion from refining slag outside the furnace. Magnesium calcium sand has good

high-temperature resistance and hydration resistance, and is mainly used for producing magnesium calcium bricks, magnesium calcium carbon
bricks, and amorphous refractory materials.

aHEEEM ZMGFS-70. ZMGFS-80

EESHEFTEMEM £, SIAFNMS FeO/Fe,0,, ITAMESHEE . EMBARTEANSEE . SRSROEEAL0,
FMSIOMNIKIBE ., %S E—XERMEE THEBREMENERRER, TERTHRIEIBINFIFE.

On the basis of the production process of magnesium calcium sand, the addition of FeO/Fe,0O, can be used to synthesize high iron and high
calcium sand. Its phase composition is mainly composed of periclase, dicalcium ferrite, and a small amount of glass phase containing Al,O, and

SiO,. High iron and high calcium sand is a type of magnesium based raw material with sintering performance at lower temperatures, mainly
used for constructing or repairing the bottom of electric arc furnaces.

IS ZDMS-96. ZDMS-97., ZDMS-98
PERSR . —REETRBRENNEE, ERIP R ERGRTN. BEEDTIEERAA, SUHE, SRARNREELE, 24
PR R MR A B R AR R R AT

Made by using special grade, first grade magnesite or lightly burned magnesium powder as raw materials and melting them at high temperature
in an electric arc furnace. Electric fused magnesia has a large grain size, dense structure, and superior high-temperature volume stability, making it
a good raw material for producing high-grade alkaline bricks and magnesia carbon refractory products.
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=30
SIEEBD ZDMGeS-20. ZDMGeS-36 .

Specification ZMGS-20 ZMGS-30

GRBHEERRENMARBET NER, ERIFPSEERMmA,. BEREBUPHREEAaRAKX, ArEaRfAREERRAXEA MgO % = 5 65
MK. MF; B SEARAKREBEREEBREA MA. MF, TREZEEELEAEE, EFMEE, REF¥BEESERE . BeBESEREN
N Cal % = 20 30
RERIER .
S (F+A+S) % < 2.7 2.7
Using high-purity light burned magnesium powder and high-quality chromium concentrate as raw materials, it is melted at high temperature N
in an electric arc furnace. The fused magnesia chromium sand has a large grain size of periclase, and the spinel MK and MF in the periclase AREE g/cm?® = Bulk density 3.20 3.20
crystal are desolved; Formation of intergranular spinel MA and MF between periclase crystals. The direct bonding between the main crystal
phases is significant, and the structure is dense. It is a high-quality raw material for producing semi rebonded magnesium chromium bricks and = b,
electric melting rebonded magnesium chromium bricks. sets High iron aﬁnd h'iﬁgh cglcium sand
Speicadan ZMGFS-70 ZMGFS-80
MgO % = 72 82
=S
- Electro fused MgO Cr,O, sand Cal % 16~21 7~12
1=t
Specification Fe,O, % B = BB 3.5~55
ZDMGeS-20 ZDMGeS-36
{AFRZRE g/cm?® = Bulk density 3.25 3.25

MgO % = 65 40

= Efgkg%d% 4 [
% = ectro fused magneisa
Cr,0, % 20 36 1eiR

Specification ZDMS-96 ZDMS-97 ZDMS-98

Si0, % < 1.20 1.40 MgO % = 95 o7 977
H (o)
Cal % < 1.50 0.90 0.70
AR E g/cm?® = Bulk density 3.65 3.80 AFAZREE g/cm?® = Bulk density 3.45 3.45 3.50
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