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Core ideas
The world is rich in ilmenite resources, and China's ilmenite reserves are the

firstin the world. Titanium is widely used in chemical, aviation, military
and other industries, is the production of titanium dioxide and other
products of raw materials, mainly used for the production of titanium
mineral for ilmenite

and rutile. In 2022, China s titanium ore production will be the first in
the world, and Australia’ s rutile production will be the highest.

China’'s own titanium ore grade is low, and high-quality titanium ore

relies on imports. China’s demand for high-grade high—quality titanium
ore mainly relies on imports. In 2023, the increase in overseas
titanium ore supply is limited, and the domestic titanium ore leading
enterprises are located in the Panxi area, with high capacity
concentration, and Longbai Group is the main contribution to the
increase of titanium ore in China in the next few years.

The supply increment is limited and the demand is growing steadily, and
the price of titanium ore has generally fluctuated upward in the past
five years.

Titanium dioxide is the most important downstream area of titanium ore,

followed by sponge titanium. China' s titanium dioxide production
capacity ranks first in the world, mainly rutile type, but the
proportion of chlorination method is low. The largest downstream of
titanium dioxide is the coating and plastic industry, and the
prosperity of the real estate industry has a certain impact on the
market demand for titanium dioxide. In 2022, China’s titanium dioxide
production capacity will reach

5 million tons, ranking first in the world. Since 2022, the supply of
titanium dioxide production capacity is sufficient and the weak
downstream demand has led to a decline in the price of titanium
dioxide, and the industry s earnings have recovered slightly after
bottoming out.

The sponge titanium market has a high growth rate, and the demand in

emerging fields is expanding. In 2022, China’ s sponge titanium
production capacity will be 181,000 tons, and the output will be
175,000 tons, both of which are the first in the world. From 2016 to
2022, China’s sponge titanium production continued to increase

And the year-on—year growth rate exceeded 20% after 2020, the development
speed was faster, the number of imported sponge titanium decreased, and
exports increased. With the gradual increase in the supply of sponge titanium,
and long-term demand is also expected to continue to expand, the sponge
titanium market has developed stably and the price support is strong

China's titanium dosage is increased, mainly used in the chemical

and aerospace fields. From 2016 to 2022, the output of titanium ingots
and titanium processing materials in China has shown a continuous
improvement trend. In 2022, the largest area of titanium consumption
in China is chemical industry (73,000 tons, a year—on-year increase of
24%), followed by aerospace (33,000 tons, a year—on—year increase

Industry research and industry topics

50%) . In 2022, although the amount of
titanium processing materials used in the
pharmaceutical and marine fields is
relatively low, the year-on—year growth
rate will reach 50% and 25%, respectively.
The demand for titanium in various fields
is growing.

Longbai Group has the advantages of the
whole titanium industry chain, and the
production capacity of titanium dioxide

ranks first in the word. Longbai Group is the
world's leading producer of titanium
dioxide and one of the enterprises with the
richest titanium ore reserves in China. In
2022, the growth rate of the company s
revenue and net profit attributable to the
parent will be 17%/-27% respectively, and
the compound growth rate of the company s
revenue from 2018 to 2022

23. 7%, with a compound growth rate of 11.6%
in net profit attributable to parents. The
company has a complete titanium industry
chain, rich titanium ore reserves, and
continuous expansion of product capacity.
At present, the company s annual production
capacity of titanium concentrate, titanium
dioxide and sponge titanium is 140, 151 and
50,000 tons, respectively, ranking among
the best in the industry.

Risk waming: titanium ore price
fluctuations, industry policy changes,
environmental protection policies,
intensified competition, technological
innovation and product upgrading,
geological exploration, supply chain,
international trade frictions, exchange
rate risks, etc.

Investment advice: optimistic about
industry leaders and grasp long-term value.

In the titanium industry chain, titanium ore
resources are the core resources. Although
titanium dioxide is in a downward cycle, it
is expected that the price of titanium ore
will still fluctuate at a high level under
the background of weak supply and demand,
optimistic about Longbai Group, which has
the advantages of the whole titanium



industry chain. Basic chemicals
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1. China's titanium reserves rank first in the
world, and the low grade needs to be

optimized and developed

1.1. The world is rich in ilmenite resources, and China's

ilmenite reserves are the first in the world

Titanium is an important metal element, widely used in chemical,
aviation, military and other industries, is the production of titanium

dioxide, titanium alloy and other products of raw materials. The titanium
industry chain includes the whole process from titanium mining, smelting
processing to the application of titanium products, involving many
industries and fields. The upstream is mainly the mining and smelting of
titanium ore, including ilmenite and golden red

Stone, etc., is the source of raw materials for the titanium industry
chain. The midstream is mainly the manufacture and processing of titanium
products, including sponge titanium, titanium dioxide, titanium processing
materials and titanium alloys, etc., which is the core link of the
titanium industry chain. The downstream is mainly the application and
consumption of titanium products, including aerospace, ship and military
industry, chemical metallurgy, medicine and biology, sporting goods, etc.,
which is the terminal market of the titanium industry chain.

Figure 1: Titanium industry chain
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Source: Longbai Group Annual Report, compiled by Guosen Securities Economic Research Institute

The titanium minerals mainly used in the production are ilmenite and

rutile. There are many kinds of titanium minerals, and there are more than 80
kinds of titanium minerals with Ti02 content greater than iy i nave been dgiscovered, DUT
only a few minerals with utilization value at this stage, mainly
ilmenite and rutile, followed by pyrite, anatase, red ilmenite, plate
titanium and perovskite.

Table 1: Major titanium minerals in nature

mineral chemical formula TiO.%
remark
ilmenite Vetting, 45-53 Symbiotic by-minerals in most igneous and metamorphic rocks. The crystal

shape is mostly semi-self-shaped granular, thick plate,

; ETRT—
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The particle size is similar to that of anatase and rutile.
rutile Ti0, 95-100 Medium to high—grade symbiotic by-mines. Variation of
symbiotic crushed stone ore and ilmenite and other titanium
ores. Rutile and anatase and plate titanium are homogeneous
anomalies, and the minerals are brown, brown, and even under

single polarization
to black.

Anatase Ti0, 95-100 Low—temperature polycrystalline ore of rutile. Usually
secondary, formed by variations of other ilmenite.

Ti0, 95-100 metastable polycrystalline ore of rutile and anatase. Common in caves,

gll“gg%utllggne;ggnd? gs. Other titanium
The weathering of the mine, relatively small.
Fake Rutile Fe2Ti 60-65 Variation of ilmenite in sedimentation. It is common in
variable ilmenite concentrates.
limenite FeTi0 3-Fe2Ti0, 53-70 Refers to ilmenite variant ore containing ilmenite mixtures,
variation false rutile, and white titanite. In heavy ore sands
Common.
Titanium =1 Ti0, 70-100 Ilmenite is a mutant ore with a high titanium dioxide content.
stone Occasionally there are perovskites, often containing
microcrystals

Rutile, or anatase, less commonly pseudorutile, ilmenite,
hematite or goethite.

Rock CaTiSi0; 40 Secondary ores widely distributed in metamorphic rocks and
low—grade igneous rocks can be regarded as symbiotic gravel

mines.

perovskite CaTi0, 58Tt is a common by-mineral in many unsaturated alkaline rocks and

carbonate rocks, often due to cooling processes
Phase changes to form complex double crystals.

Fake plate Fe2Ti0;s 33 Secondary minerals present in igneous rocks. Formation of an
titanium ore oxide of ilmenite and titanium magnetite.
Titanium FeTi0, 36 Secondary minerals present in alkaline igneous rocks. It
spinel usually manifests as a thin layer of desolubilization in
magnetite.
Titanium (Tis, Ti) s 0-34 Refers to optically homogeneous Fe-Ti spinel and, in a solid
magnetite solution, contains hematite and titanium spinel.
Secondary minerals present in alkaline igneous rocks.
Titanium (Tis, Ti) s 0-30 Refers to optically homogeneous hematite—ilmenite. Exists in
hematite acidic low—grade plagioclase sleeves.

Source: “Types of Titanium Minerals”, compiled by Guosen Securities Economic Research Institute

Figure 2: Ilmenite and rutile illustrations

ilmenite rutile

Source: MINDAT, collated by Guosen Securities Economic Research Institute

The TiO2 content of titanium concentratevaries from 40% to 52%.
Titanium ore often refers to titanium concentrate, titanium concentrate is
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after beneficiation, containing less impurities ilmenite, is also an
important raw material for the production of titanium dioxide, titanium
alloy and other products. Other titanium

Minerals, such as rutile, ferrite, anatase, etc., although they also
contain higher Ti02, but have less reserves in the earth’s crust and
are not the main titanium resources. According to the “Ilmenite
Concentrate” industry standard (YS/T 351-2015), ilmenite concentrate ;.

0 0,
divided into 10 grades according to Ti02 content, and its Ti0O2 content varies from 40/0 to 52/0-

Table 2: Ilmenite concentrate grades
TiO:.x
TiO. & 8 Impurity content (mass fraction) / % is not

02+Fe0 h
(mass greater than

content

fraction)/%

(mass fraction

not less than

number)/%

No

Less than

Level 52 94 0.1 0.4 0. 030 27 1.5 1.5

Product level

Tall MgO P Fe203 Al203  It's not;

P etk ) 3
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Level 2 50 93 0.3 0.7 0. 050 27 1.5 2.0
Level 3A A 49 92 0.6 0.9 0. 050 17 2.0 2.0
Level 3 B 48 92 0.6 1.4 0. 050 17 2.0 2.5
Level IV 47 90 1.0 1.5 0. 050 17 2.5 2.5
Level five 46 88 1.0 2.5 0. 050 17 2.5 3.0
Level 6 45 88 1.0 3.5 0. 080 17 3.0 4.0
Level seven 44 88 1.0 4.0 0. 080 17 3.5 4.5
Level eight 42 88 1.5 4.5 0. 080 17 4.0 5.0
Level nine 40 88 1.5 5.5 0. 080 17 5.0 6.0

Source: “Ilmenite Concentrate”, collated by Guosen Securities Economic Research Institute
Note: The U+Th content is not more than 0.015%, and the Cr 203 content is not more than
0.1%. The S content is not more than 0.02% in class I, 0.2% in class II, and 0.5% in class
III.

China's titanium ore deposits are mainly magmatic type, and the
identified titanium resource reserves account for 88.3% of the national
total. According to different causes, titanium ore deposits can be
divided into magmatic type, weathering type, metamorphic type, and
sedimentary titanium ore deposit, of which magma type is the heaviest
in China

To the type of titanium ore, it is found that the reserves of titanium
resources account for 88.3% of the national total, such as the Panxi
metallogenic belt with 4 large mining areas of Taihe, Baima, Panzhihua
and Hongge.

Table 3: Titanium deposit type classification

type peculiarity

IImenite magnetite (titanium magnetite) formed by magmatic differentiation. The most
important type of titanium ore in China, identifying titanium resources
Mag Source reserves account for 88.3% of the national total. The Panxi metallogenic belt is
the most important vanadium—titanium magnetite metallogenic belt in China

matic
type He, Baima, Panzhihua, Hongge 4 large mining areas.
Due to weathering, the ore structure of the primary titanium deposit is
. loosened, resulting in changes in some gangue minerals, and the ore minerals
Tm“! Weat ilmenite and rutile are left in situ as weathering residues to form minerals,
m(by and the identified resource reserves of such deposits in China account for
genesis)
6. 5%.
hered Formation is often associated with high-pressure/ultra-high—pressure
metamorphism, which occurs mainly at orogenic belts and at the edges of
converging plate margins. The mineral composition and Ti02 content of
type metamorphic titanium ore deposits are greatly affected by the composition of
metamorphic rough rocks and the degree of metamorphism. The proportion of
meta identified resource reserves of such deposits in China is 2.9%.

All are Quaternary sedimentary placers. In China, it is mainly coastal

sedimentary type, and this type of deposit is mainly distributed in the
morp southeast coast, especially the east coast of Hainan Province. From the

global statistics, this type of mineral is an important type of titanium

mineral, but China’s river alluvial titanium ore reserves are not very large,
hic accounting for only 2.3% of the national identified resource reserves.

type

Sedim

entar
y type

Source: “Evaluation of Geological Characteristics and Resource Potential

P etk ) 9
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of Titanium Ore Mineralization in China”, compiled by Guosen Securities
Economic Research Institute

Securities

The world is rich in ilmenite resources, China's ilmenite reserves are

the first in the world, and rutile reserves are low. The world is rich in
ilmenite resources and reserves, according to data from the United
States Geological Survey (USGS), global titanium resources in 2022

The reserves (in terms of Ti02) are about 700 million tons, mainly
ilmenite. Ilmenite resource reserves are 650 million tons, accounting for
about 93% and rutile resource reserves are 49 million tons, accounting
for about 7% Australia and China have the richest reserves of titanium
resources. China’s ilmenite reserves of 190 million tons, accounting for
29% of global reserves, ranking first in the world, followed by
Australia’s ilmenite reserves of 160 million tons, accounting for 25% of
global reserves. The country with the world’ s largest rutile reserves is
Australia, with reserves of 31 million tons in 2022, accounting for about
63% of global rutile reserves. China has low rutile reserves and relies on
imports.

; ETRT—
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Figure 3:Global ilmenite reserves in 2022 (10,000 tons) Figure 4:Global Rutile Reserves in 2022 (10,000 tons)
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Source: USGS, Guosen Securities Economic Research Institute Source: USGS, Guosen Securities Economic Research Institute

After 2018, global ilmenite reserves began to decrease, and titanium ore

production increased. With the continuous discovery and development of
titanium ore resources, the global ilmenite reserves reached a peak in
2018, with a total of 940 million tons, and then few major new titanium
ore resources were discovered in the world, and titanium ore production

increased year by year, so the corresponding titanium ore reserves began
to decrease.

Figure 5:Global titanium ore reserves 1995-2022 (10,000 tons) Figure 6:Global titanium ore production from 1995-2022
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Source: USGS, Guosen Securities Economic Research Institute Source: USGS, Guosen Securities Economic Research Institute

In 2022, China’s titanium ore production will be the first in the world,

and Australia’s rutile production will be the highest. In 2022, China
produced 3.144 million tons of titanium ore (in terms . nm, accounting
for 36% of the world s total production. and UM, which produces the
highest amount of rutile

Leah, rutile production in 2022 was 190, 000 tonnes (in terms of Ti02),
11
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representing 32% of the global total. Among the major foreign titanium
ore producers in 2022, Rio Tinto ranked first with 1.086 million i n tems

of Ti02) of titanium ore production, followed by Kenmare with 577,000 tons (in terms of Ti02), and Iluka company had the highest rutile production of

132,000 tons (in terms of Ti02 ) .

12
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Figure 8: Production of titanium ore and rutile (in terms of

Figure 7: Global titanium ore and rutile production .
Ti02, 10, 000 tOHS) of major foreign titanium ore producers in 2022

(in terms of Ti02. 10,000 tons) in 2022
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Source: USGS, Guosen Securities Economic Research Institute Source: China Nonferrous Metals Industry Association Titanium Zirconium
Hafnium Branch, Company Announcement, Guosen Securities
Collated by the Institute of Economic Research

Overseas titanium ore increment is limited. According to the company’ s
official website, Rio Tinto expects its titanium slag production in 2023
to change between —8.3% +16. 7% year—on—year: Kenmare expects its ilmenite
production to change year—on—year in 2023

Rutile production varies between -3.5% +5.7% vyear—on—year and -
10. 1% +1. 1% year—on-year; Iluka expects its rutile production in 2023
to be flat year-on—year, with synthetic rutile production increasing by
28% to 305,000 tonnes. In general, the increase in overseas titanium
ore supply in 2023 is limited

Table 4: Major overseas titanium ore manufacturers

firm Brief introduction country 2022 production
Expected for 2023
Rio Tinto Multinational minerals Australi Titanium slag 1.2 million tons Titanium slag
a 11071.4 million tons

founded in 1873
and Resources Group, which also operates coal, iron, copper, (headquartered in
Gold, diamonds, aluminum, energy and
other businesses. UK) is the world’ s
largest resource extraction and
minerals
One of the suppliers and
the world’ s second largest
iron ore producer
lluka 1998 by RGC Ltd
Westralian Sands Ltd &3
i}
Cheng, the world’ s largest %
rutile producer
Kenmare The company and its
subsidiaries are engaged in
the operation and further
development of the Moma
titanium mine, which is
located on the northern
coast of Mozambique
Base Resources  The company is engaged in
ownership in Kenya K

13

S O =

o0 5 = O

-




EiSits

GUOSEN SECURITIES

&

nds Australia
The operation of business

Rutile 55,000 tons;
238,000 tons of
Synthetic rutile

Rutﬂzg& 000 tons;
305, 00 CEUIIIES ctic rutile

ilmenite 1.05 million tons;

Ireland ilmenite 1.088 Rutile 8000 tons
million tons;
Rutile 8900 tons /
Australia ilmenite 325,000

tons;
rutile 74,000 tons;
Low—grade rutile
11,000 tonnes

Source: Company official website, Wind, Guosen Securities Economic Research Institute

1.2. China's titanium ore has high concentration, low grade and
high foreign dependence

The domestic titanium ore leading enterprises are located in the Panxi

area, and the production capacity concentration is high. China’ s
titanium ore production enterprises are mainly the following four
leading enterprises: Pangang Vanadium Titanium, Longbai Group, Anning
Co., Ltd., Heavy Steel Xichang, the main mining area

All are located in the Panxi area. The total titanium concentrate
capacity of the four enterprises is about 3.9 million tons, of which
Longbai Group’ s acquisition of Fengyuan Mining is further enriched by
mineral resources, which is the main contribution to the increase of
titanium ore in the next few years.

; ETRT—
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Table 5: Major domestic titanium ore
production enterprises
firm Major mining Titanium ore energy Titanium
areas concentrate

production in 2022

Pangang Group Panzhihua, Hakuba 1.5 million tons of titanium /
concentrate; 240,000 tons of titanium
slag
Longbai Group Hongge, Miaozigou, Xujiagou, Titanium concentrate 1.4 million 1, 168,900 tons
ete tons/year
Anning shares Pan Jiatian Titanium concentrate 550,000 tons/year 493,000 tons
Heavy steel Xichang Wo Titanium concentrate 450, 000 tons/year /

Source: Company announcement, Baichuan Yingfu, Guosen Securities Economic Research Institute

China's titanium ore has a high degree of dependence on foreign

countries, and its own titanium ore grade is low. Although China’s
titanium resources have large reserves and wide distribution, most of
them are low—grade primary ores, associated with a variety of minerals,
and the comprehensive utilization rate is low, which cannot meet the
domestic demand for titanium ore. Therefore, China’s demand for high-
grade high—quality titanium ore mainly relies on imports, and the
external dependence is as high as 40%.

The comprehensive utilization of low—grade titanium ore and the
technology of improving grade still need to be further developed and
applied. The disadvantages of titanium ore in China are:

1) Rutile TiO2 content is higher and the availability is better, but
China’s ilmenite is more (97.34%), and rutile ore is less (2.66%);

2) There are many primary ores and few placer deposits. Placer ore is
loosely stacked, shallow and does not need to be crushed and processed,
but rutile placer ore in China only accounts for 14% of rutile resources,
and ilmenite sand ore only accounts for 3%.

3) The grade of titanium ore in China is generally low. The average
grade of ilmenite is generally 5% 10% and the average grade of rutile
is generally 1% 5% mostly 1% 2%.

4) China’s titanium ore is mostly polymetallic symbiotic ore, and there
is no single titanium ore deposit. Although the co—associated minerals
have comprehensive utilization value, they are difficult to sort, the
recovery rate is low, and the comprehensive utilization rate of resources
is low.

From 2016 to 2022, China's titanium ore production has increased year by year,

and China's titanium ore production in 2022 will increase by 10% year-on-year.Since
2020, China’s weekly titanium ore production has mainly fluctuated
between 100, 000-140, 000 tons, and the current production is relatively
high, while the inventory level is in the middle decile of three years.

; ETRT—
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Figure 9:China’ s titanium mineral energy (10,000 tons) Figure 10:China’ s titanium ore production (in TiO,Count, 10,000

tons) L
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Source: Baichuan Yingfu, compiled by Guosen Securities Economic Research Institute  Source: 2022 China Titanium Industry Development
Report, collated by Guosen Securities Economic Research Institute
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Figure 11:China’ s weekly output of titanium ore (10,000 tons) Figure 12:China’ s titanium ore inventory (10,000 tons)
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Source: Baichuan Yingfu, compiled by Guosen Securities Economic Research Institute  Source: Baichuan Yingfu, compiled by Guosen
Securities Economic Research Institute

China's titanium ore is mainly imported, and the export volume is

relatively small. The overall amount of imported titanium ore
increased slightly in fluctuations, and the amount of exported titanium

ore was stable at a low level. Since 2023, China's monthly imports of
titanium ore and its concentrate have been around 300, 000-400, 000 tons,

which is at a relatively high level; the export volume is mainly in
addition to a few months that are higher (09,000 tons).

To be around 0.1-0.15 million tons. The overall import volume of titanium ore and its
concentrate in China is high, and the export volume is low.

Figure 13: China's titanium ore imports (10,000 tons).
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Figure 14: China s titanium ore export volume (10,000 tons).
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Source: General Administration of Customs, Guosen Securities Economic Research Institute Note: The customs
commodity name is “titanium ore and its concentrate”

In 2022, China's trade surplus in titanium products will be $2.15 billion.
According to the statistics of the General Administration of Customs,
China’s titanium product imports in 2022 mainly include titanium ore,
various titanium processing materials, titanium dioxide and sponge
titanium; exports are mainly titanium dioxide and various titanium
processing materials. The total import value of various titanium
products was 2.52 billion US dollars, and the total export value was
4.67 billion US dollars

This resulted in an overall surplus of $2.15 billion. From the category of
imported products, it is mainly titanium ore and its concentrate, followed
by high—end titanium processing materials and titanium dioxide.

Figure 15:Import and export volume of China’s main titanium products in 2022 (10,000 tons) Figure 16:Import and export
T e I i e 7 {on TS dallars)
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Source: 2022 China Titanium Industry Development Report, Source: 2022 China Titanium Industry Development Report, collated by
collated by Guosen Securities Economic Research Guosen Securities Economic Research Institute
Institute
In 2023, the import and export price of titanium ore will increase slightly year-
on-year, and the concentration of import source countries will be high. 2022 to
date in our country
The import and export titanium ore price index is almost all above 100, reflecting
the import and export prices of titanium ore and its concentrate
The year—on-year increase was the mainstay. In 2022, China’ s main
import sources of titanium ore are Mozambique, Kenya, Vietnam, the
United States and Norway. The top five import source countries
accounted for 78% of imports, with a high degree of concentration.
Figure 17:China’ s import and export titanium ore price index (the same month of last year = 100) Figure 18:The main
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Source: General Administration of Customs, Guosen Source: 2022 China Titanium Industry Development Report, collated by
Securities Economic Research Institute Note: The customs Guosen Securities Economic Research Institute
commodity name is “titanium ore and its concentrate”
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In the past five years, the price of titanium ore has generally fluctuated
upward. From 2018 to 2023, the prices of domestic titanium ore,
imported titanium ore and rutile all showed an overall upward trend,

and the average price of domestic titanium ore rose from about 1000
yuan / ton to about 2000 yuan / ton

tons, the price of imported titanium ore rose from about $200 / ton to about $400 /
ton, and the price of rutile rose from 4000

Yuan/ton rose to about 13,000 yuan/ton. It is mainly affected by the

recovery of demand for titanium ore downstream products such as titanium

dioxide at home and abroad, and the depletion of overseas titanium ore
resources. At the same time, environmental protection policies and other

factors have led some countries to restrict mining activities, and new
production capacity is scarce.

Figure 19: Domestic titanium ore price (yuan/ton).
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Figure 20: Imported titanium ore prices ($/tonne).
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Figure 21: Rutile prices (RMB/tonne).
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It is expected that in the next three years, China's titanium ore self-

sufficiency is still insufficient, and it needs to rely on imports. Ve
assume that the import and export volume of titanium ore in 2023-2025 will
remain at the level of 2022, and the growth rate of domestic titanium ore
production will remain at 5% from 2023 to 2025, and titanium

The growth rate of white powder production is 2%, the growth rate of
sponge titanium production is 23%/20%/15%, the wunit consumption of
titanium dioxide and sponge titanium to titanium concentrate is 2.4 and
5, respectively, the average grade of titanium concentrate is 46% and
the total domestic demand for titanium ore in 2023-2025 1is about
491.8/510.6/5.285 million tons (in terms of Ti02), and there are still
2.2/4.5/50,000 tons (inTi02Demand depends on the increase in imports.

Table 6: China’ s titanium ore supply
and demand balance table (10, 000

tons).

2022 2023E 2024E 2025E
Total supply in TiO2 473.9 489.6 506.1 523.4
Production (in Ti02). 314.4 330. 1 346. 6 364.0
Imports (in Ti02). 159.5 159.5 159.5 159.5
Tmport volume 346. 7 346. 7 346. 7 346. 7
Supply gap (in Ti02). 2.2 4.5 5.0
Total demand in TiO2 473.9 491.8 510.6 528.5
Domestic consumption in Ti02 472.9 490. 8 509. 5 527. 4
Titanium dioxide demand for titanium 432.6 441.3 450. 1 459. 1

concentrate (in terms of Ti02).

Titanium dioxide production 391.4 399. 2 407. 2 415. 4
Titanium sponge demand for titanium 40.3 49.5 59.4 68. 3
concentrate (in Ti02).

Sponge titanium production 17.5 21.5 25.8 29.7

Export volume (in Ti02). 1.0 1.0 1.0 1.0
Export volume 2.2 2.2 2.2 2.2

Source: USGS, General Administration of Customs, Guosen Securities Economic Research Institute forecast
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2. Titanium dioxide is the downstream of
the titanium core, followed by sponge
titanium

Titanium dioxide is the most important downstream area of titanium

ore, followed by sponge titanium. According to statistics from the
Titanium—Zirconium Hafnium Branch of the China Nonferrous Metals
Industry Association, China’s titanium ore consumption in 2022 will be

about 4.82 million tons (in terms of Ti02), a year—on—year increase of
5. 6%.
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Among them, the titanium dioxide industry is the most important downstream
field, accounting for 81%:; followed by sponge titanium, accounting for 8%.
Titanium dioxide is an important white pigment and functional material,
which is widely used in coatings, plastics, paper, rubber, ceramics and
other industries. The growth in demand for titanium dioxide is mainly
affected by the development and demand of these industries. In addition,
the excellent whiteness, hiding power and weather resistance of titanium
dioxide also make it widely used in high—end products. Sponge titanium
refers to porous titanium metal material with low density and good
corrosion resistance. Sponge titanium is mainly used in aerospace,
shipbuilding, chemical industry and other fields. In the aerospace field,
titanium sponge can be used to manufacture aero—engine components,
structural parts, etc. In the chemical industry, titanium sponge can be
used to prepare catalysts, electrolyzers and electrodes. With the
development of the aerospace and chemical industries, the demand for sponge
titanium is also increasing.

Figure 22: Downstream proportion of titanium ore in China in 2022
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Source: 2022 China Titanium Industry Development Report, collated by Guosen Securities Economic Research
Institute

2.1. China’s titanium dioxide production capacity ranks first in
the world, and the proportion of chlorination method is

low

Titanium dioxide is widely used and often has three classification

methods. Titanium dioxide is an important inorganic chemical product,

the main component is titanium dioxide white pigment, in coatings, inks

papermaking, plastic rubber, chemical fiber, ceramics and other

industries

important uses. There are many types of titanium dioxide, and there can
; TR o
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be different classification methods according to different standards,
and the common ones are as follows:

(1 According to the production process, it can be divided into
sulfuric acid titanium dioxide and chlorinated titanium dioxide.
Sulfuric acid titanium dioxide 1is extracted from titanium ore by
sulfuric acid method, and then prepared by hydrolysis, washing,
calcination and other processes. Chlorination titanium dioxide 1is
prepared by chlorination to extract titanium dioxide from titanium ore,
and then through reduction, oxidation, hydrolysis and other processes.

(@ According to the crystal form, it can be divided into anatase
titanium dioxide and rutile titanium dioxide. Anatase titanium dioxide
is the low—temperature phase of titanium dioxide, which has high
photocatalytic activity and low weather resistance. Rutile titanium
dioxide is the high—temperature phase of titanium dioxide, which has
high hiding power and weather resistance, and has a strong shielding
effect on ultraviolet rays.

@) According to the object of use, it can be divided into pigment-—
type titanium dioxide and special titanium dioxide. Pigmented titanium
dioxide is a white pigment used in coatings, plastics, papermaking and
other industries, with good hiding power, coloring strength and gloss.
Special titanium dioxide is a functional material used in cosmetics,
food, medicine and other industries, with good ultraviolet absorption
ability, antibacterial ability and biocompatibility

; ETRT—
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China’s titanium dioxide is mainly rutile type. China’s titanium dioxide
production capacity structure is mainly rutile type, accounting for
about eighty percent of the total production capacity. Rutile titanium
dioxide has higher market demand and profit margins, and is currently
the mainstream titanium in the world

White powder products. In recent years, China has continuously expanded
the production scale and market share of rutile titanium dioxide, and
has become the world s largest producer and exporter of rutile titanium
dioxide.

The proportion of chlorinated titanium dioxide in China is low.
Chlorination method is the main production process of high—quality
rutile titanium dioxide, which has the advantages of high resource
utilization, good product quality and environmental protection, but
high investment cost and technical door

High thresholds and high raw material requirements. China's titanium
dioxide industry started late, based on sulfuric acid method, the
development of chlorination method 1is constrained by technology
capital, raw materials and other aspects, the current chlorination
production capacity accounted for rutile production capacity only about
one percent, far lower than the global average. Due to the stricter
environmental protection requirements and the encouragement of advanced
and clean production processes, the environmental protection policy
requires that the new production capacity cannot be produced by the
sulfuric acid process, and the chlorination process needs to be further
developed

Figure 23: Classification of titanium dioxide
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Source: Jingyan Chemical, collated by Guosen Securities Economic Research Institute

The largest downstream of titanium dioxide is the coating and plastic
industry. Since the coating industry ranks first in the consumption of

; ETRT—
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titanium dioxide, the real estate industry will have a certain impact
on the market demand for titanium dioxide. However, in addition to the
need for coatings for new houses, secondary decoration also needs to be
repainted, or to a certain extent, increase the demand for titanium
dioxide. In the domestic production of titanium dioxide

For enterprises, export promotion and application field expansion can
provide incremental demand for the titanium dioxide market. Technology
improvement has improved product quality, or can seize some overseas
high—-end markets; titanium dioxide application scenarios can be
continuously enriched, in addition to traditional coatings, paints,
plastics and other downstream industries, can also be gradually
expanded to cosmetics, toys, food, medicine and other fields, titanium
dioxide application fields will be more abundant and diverse. At the
same time, under the current low profit level, the supply side of
China’s titanium dioxide industry may appear small production capacity
clearing, poor product quality, high cost, environmental protection
unfriendly backward production capacity or will be eliminated,
promoting the entire industry to achieve supply balance, capacity
concentration increased.

; ETRT—
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Table 7: Titanium dioxide applications

Application areas detail

At present, the largest application field of China’s titanium dioxide industry is coatings, and

the annual consumption of titanium dioxide in global coatings accounts for about 55%—60%.
paints This compares with 60%65% in China. In the pigments used in coatings, the content of titanium
dioxide >80% and the white pigments used in coatings >85%,

The proportion of coating raw materials is between 5% and 20%.

The applications of titanium dioxide in plastics include polypropylene, polyvinyl
chloride, polystyrene, etc. Almost all thermoset and thermoplastic plastics All materials use
titanium dioxide as a colorant, and the general dosage is 0. 5% 10% Some special plastics use higher
amounts of titanium dioxide and color

The titanium dioxide content in the masterbatch is 40%-70%.

Paper The paper industry is the third largest user of titanium dioxide, accounting for 7% of the
total amount of titanium dioxide.

Chemical fiber  The chemical fiber industry is also an important application field of titanium dioxide,
accounting for 2%—3% of the total amount of titanium dioxide.

printing ink In the ink production process, titanium dioxide plays a very important role, and its dosage

accounts for 4% of the total amount of titanium dioxide.

Source: “Analysis of Titanium Dioxide Industry Status and Market Operation in 2021”7, compiled by Guosen
Securities Economic Research Institute

China's titanium dioxide production capacity ranks first in the world,

and the monthly output is relatively stable. According to USGS, China’s
titanium dioxide production capacity reached 5 million tons in 2022, ranking
first in the world and far surpassing the second place in the United States (1.37
million tons). Since 2020, the monthly production of titanium dioxide in China
has fluctuated around 300,000 tons, which is generally stable. From the
perspective of the distribution of provincial production capacity, four

Sichuan ranks first in the country with a production capacity of 1.04 million
tons, followed by Shandong and Henan with 800,000 tons and 760,000 tons
respectively, and the total production capacity of the three provinces
accounts for about half of the national production capacity.

Figure 24: Global titanium dioxide production capacity (10,000 tons) in 2022
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Source: USGS, Guosen Securities Economic Research Institute
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Figure 25:China’ s monthly production and apparent consumption of titanium dioxide (10,000 tons) Figure 26:Regional
distribution of titanium dioxide production capacity in C‘@“| AN .
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Source: Baichuan Yingfu, compiled by Guosen Securities Economic Research Institute Source: Baichuan Yingfu, compiled by Guosen
Securities Economic Research Institute

China's titanium dioxide export volume increased, import volume

declined, the average unit price of imports is higher than exports.
China is the world s largest producer and consumer of titanium dioxide,
and also the world’ s largest exporter of titanium dioxide. China’s
titanium dioxide exports show a continuous growth trend, mainly
benefiting from the maturity of domestic production technology and
equipment, and the expansion of foreign demand markets

Big, etc. The import volume shows a trend of fluctuation and decline,
and China's titanium dioxide imports are relatively low, mainly high-
end products. China’s titanium dioxide import price is higher than the
export price, mainly because the imported products are mainly high—end
rutile products, while the export products are mainly low—end products.

Figure 27:China’ s titanium dioxide import and export volume (10,000 tons) Figure 28:Average unit price of titanium
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Research Institute

China's titanium dioxide export areas are mainly in Asia, and the

European and American markets need to be expanded. China’s
titanium dioxide export area is dominated by Asia, accounting for more
than half, followed by Europe (accounting for 21%). With the continuous
improvement of the quality of titanium dioxide products in China, high—
end models are gradually expanding, and the European and American
markets are expected to further expand and increase exports.
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Figure 29: Export distribution of titanium dioxide in China in 2022
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Source: 2022 China Titanium Industry Development Report, collated by Guosen Securities Economic Research
Institute

The concentration of titanium dioxide industry is high. According to
the annual report of Gimpo Titanium Industry, the effective total
capacity of 43 titanium dioxide production capacity in the titanium
dioxide industry in 2022 is 4.7 million tons, and the total output of
that year is 3.914 million tons, and the average capacity utilization
rate of the industry is

83.28%., The 7 companies counted here have a total production capacity
of 2.755 million tons of titanium dioxide in 2022, with a total output
of 2.111 million tons, accounting for 54% of the total domestic

production in 2022, and the industry concentration is high.

Table 8: Production capacity of major manufacturers of titanium dioxide in China and output in
2022 (10,000 tons).

Manufacturers Capacity (10,000 tons) Production in 2022 (10,000 tons)
Longbai Group 151 98. 98
Mesonuclear titanium dioxide 40 33.43
Lubei Chemical 26 19. 14
Vanadium titanium shares 23.5 24.35
Gimpo Titanium 16 15. 66
Huiyun Titanium Industry 11 9.37
Anada 8 10. 17

Source: Company announcement, collated by Guosen Securities
Economic Research Institute

Since 2016, titanium dioxide prices have experienced the following fluctuations:

1) From 2006 to 2012, the price of titanium dioxide in China
fluctuated upward, and the upward range was small, mainly driven by
the downstream demand for coatings and plastics at home and abroad,
as well as the tight supply and price increase transmission of

; ETRT—
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2)

3)

4)

foreign titanium dioxide manufacturers.

From 2012 to 2016, the price of titanium dioxide entered a downward cycle,
falling from more than 20,000 yuan / ton to about 20,000 yuan

10,000 yuan / ton, mainly affected by factors such as macroeconomic

and weakening downstream demand, and domestic environmental

protection policies leading to the suspension or limitation of

production of some manufacturers.

From 2016 to 2017, the price of titanium dioxide rose again, from about
10, 000 yuan / ton to about 18,000 yuan /

ton, then entered a downward cycle to 2020, mainly affected by domestic

and foreign downstream demand and supply fluctuations of overseas

titanium dioxide manufacturers.

In 2021, the price of titanium dioxide once again reached a small high of
20, 000 yuan / ton, mainly affected by domestic coatings and plastics

; ETRT—
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The continuous growth of downstream demand such as materials, as
well as the continuous high cost of titanium dioxide raw materials.
At the same time, factors such as the new crown pneumonia epidemic,
tight international shipping capacity, and political turmoil in
some countries have also had an impact on supply and demand.

5) Since 2022, the supply of titanium dioxide production capacity is
sufficient and the weak downstream demand has led to a decline in
the price of titanium dioxide, and the industry s earnings have
recovered slightly after bottoming out

Figure 30: Titanium dioxide price (yuan/ton).
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Source: Wind, collated by Guosen Securities Economic Research Institute

2.2. The sponge titanium market has a high growth rate, and

the demand for emerging fields is expanding

Sponge titanium is a titanium element, mainly prepared by

magnesium reduction distillation. Sponge titanium is a porous pure
titanium, an intermediate product reduced from titanium ore, generally
light gray particles or sponge—like, which usually requires further
melting

Transformation or alloying can make titanium products. The appearance
of sponge titanium is similar to sponge, there are many small pores and
impurities, its purity is generally between 99.5% ~ 99.7% the density
is about 1.6 ~ 1.8 grams / cubic centimeter, than the density of
metallic titanium

(4.5 g/cm®) much lower. The main production method of sponge titanium
is the Kroll method, that is, the reaction of chlorine gas and titanium
ore to generate titanium tetrachloride, and then magnesium reduction to
generate sponge titanium and magnesium chloride. The Kroll method is
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currently the most widely used method, accounting for more than 90% of

global titanium sponge production. Other production methods include the
Hunter method, electrolysis method, etc., but the scale is smaller and
the technology is more complex.

Figure 31: Process flow of magnesium reduction distillation to produce sponge titanium
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Source: “Energy Consumption Limits per Unit Product of Sponge Titanium and Titanium Ingot Resources” (GB
29448-2022), compiled by Guosen Securities Economic Research Institute

Sponge titanium products are generally divided into 7 grades. Sponge titanium
products are divided into 7 grades according to chemical composition and Brinell

hardness

(f#5) :MHT-95. MHT-100. MHT-110. MHT-125. MHT-140. MHT-160. MHT-200.
Due to the low yield rate, high—end aircraft—grade sponge titanium is
still in short supply in the domestic market. This provides
opportunities for domestic production enterprises, but it is also
necessary to increase technological innovation and improve product
quality to meet market demand

Table 9: Chemical composition and
Brinell hardness of titanium Chemical
sponge

Brinell hardness

composition (mass

Tiisnotlessthan [y, ves al c N Or Minutes Mg H fractign) / %cg Other  30is not

Product grade Product Impurityisiestiemtgeand gigater than
" HBW10/4806/
Tlass 0A MIT-95 99.8 0.03 0.0l 0.06 0.0l 0.0l 005 0.0 000 0003 0.0 00l 0.02 9%
Level 0 MHT-100 9.7 0.04 0.0l 0.06 0.02 0.0 0.06 001 002 0003 o0 cQualitativesum 100
Level 1 MHT-110 99.6 0.07 0.02 0.08 0.02 0.02 008 00l 003 0.005 003 003 003 110
Level 2 MHT-125 99.4 0.10 0.02 0.10 0.03 0.03 0.10 0.02 0.04 0.005 0.05 0.05 0.05 125
Level 3 MHT-140 99.3 0.20 0.03 0.15 0.03 0.04 0.15 0.02 0.06 0.010 - - 0.05 140
Level 4 MHT-160 99.1 0.30 0.04 0.15 0.04 005 020 0.03 0.09 0.012 - - - 160

Source: China Nonferrous Metals Industry Association, standard number: GB/T 2524-2019, Guosen Securities Economic
Research Institute Note: Other impurity elements generally include (but are not limited to) Al, Sn, V, Mo, Zr, Cu, Er, Y,
etc. ; Al, Sn The content of each impurity element of grade 1 and above shall not be greater than 0.030% which is not
included in the sum of other impurities specified in this table

Table 10: Sponge titanium application areas

industry Application areas Specific application site

Compressor and fan blades, discs, receivers, guide vanes
. . shafts,  take—off and landin
Jet engine parts, airframe partsf roéﬁ%ts, g
frames, flaps, spoilers, engine compartments, partitions, spars,

fuel tanks

Aerospace
Sputnik, missiles
A and other components Boosters
Chemical, petroleum ) )
Heat exchangers, reaction tanks, reaction columns, pressure

kettles, distillation columns, condensation

Chemical and general Urea, acetic acid, acetone, soda, chlorine, meter, centrifugal separator, agitator, blower,
valve, pump, pipeline,
indust Surface treatment, Mgter, electrode sgbstrate, electrolytic cell, electroplating
metéiﬁu gy, environmental protection fixture, copper foil roll

Cylinder, electrolytic refining electrode, EGL electroplating
electrode, fecal and urine treatment equipment
Power generation and desalination

P etk ) 6




E ,‘—;— ‘[E# Marine Nuclear power, thermal power, geothermal power generation, evaporative _
=1 seawater turbine condenser, condenser, tube sheet, turbine blad§Seeurities

Guosen securiTies  developm transferor desalination device
ent and 0il & Gas Extraction, 0il Refining, LNG, .
energy . L. ) . R}s rs, Heat Exﬁhanggrs, Pressure=
esistant Shﬁ}%%erhshuilg Nets, .Centrifugal Separators, Deep=Sea’ Vessels, Ocean

Power’ Ge n, Aquaculture,
T

Nuclear waste treatment/reprocessing/enrichment

Roofs, building exteriors, harbor facilities, bridges,

buil Roofs, exterior walls, decorations, small accessories, column
Hndersea tunnels
ecorations, etc

emperature entia

. egs Connectin rods, valves, retairs, springs,
Transportation facilities y prins

. ) K Automotive bolts, nuts, oil tanks, heat exchangers, jet
parts, marine parts, railway spare parts o
reeds, hydrofoils, snorkels, propellers,
pantographs, cryostats, superconductive
machines

Cameras, exposure devices, printing devices, batteries,
. . . . submarine repeaters .
Communications, optical instruments, audio equipment, medical,

Vibrating plates, artificial joints, dental materials,
surgical instruments, wave starters,
Wheelchairs, walking sticks, alkali ion water purifiers

Medical and others
Health, welfare

Sporting goods and Bicycle parts, decorations, wearing parts, sports frames, beads, spokes, pedals, watches,
glasses frames, decorations
other Recreational goods and others etc., golf heads, tennis rackets, climbing tools, woks, etc

Source: “China Titanium Mineral Product Demand Forecast 2021-2035”, compiled by Guosen Securities Economic Research Institute
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In 2022, China's sponge titanium production capacity and output will be the first in

the world. Since 2017, the global sponge titanium production capacity and production
Volume continues to increase, and the growth rate has slowed since 2020. In 2022,
China’ s sponge titanium production capacity will be 181,000 tons, ranking high

The world’ s first, followed by Japan with a capacity of 69,000 tons. In

2022, China’ s sponge titanium production will be 175,000 tons, a year-

on—year increase of 25%.

Figure 32:Global sponge titanium production capacity (10,000 tons) Figure 33:Global sponge titanium production (10, 000
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Source: USGS, Guosen Securities Economic Research Institute Source: USGS, Guosen Securities Economic Research Institute

Figure 34:Global sponge titanium production capacity in 2022 (10,000 tons) Figure 35:Sponge titanium production by
country in 2021-2022 (10,000 tons)
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Source: USGS, Guosen Securities Economic Research Institute Source: USGS, Guosen Securities Economic Research Institute

China's sponge titanium production growth rate is high. According to
38
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the data of the 2022 China Titanium Industry Development Report, from 2016 to 2022,

China’ s sponge titanium production continued to increase, and the year-on—year growth
rate exceeded 20% after 2020, and the development speed was relatively fast.
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Figure 36:China’ s sponge titanium production capacity (10,000 tons) Figure 37:China’ s sponge titanium production (10, 000
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Guosen Securities Economic Research Institute

The amount of titanium sponge imported in China has decreased, and

exports have increased. According to statistics from the General
Administration of Customs, the main import sources of titanium sponge
in China in 2022 are Japan, Kazakhstan and Saudi Arabia. The import of
sponge titanium is mainly concentrated in the first half of the year,
with the sharp rise in foreign sponge titanium prices, the number of
imported sponge titanium in China in the second half of the year has
decreased rapidly

Few. Correspondingly, China’s sponge titanium exports will increase
rapidly in 2023. The change benefited from the rapid development of
China’s sponge titanium industry and the successful expansion of
production capacity. In 2023, the average unit price of China's sponge
titanium imports will decrease, while the average unit price of exports
will increase

Figure 38: China's main import source of sponge titanium in 2022
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Source: General Administration of Customs, Guosen Securities Economic Research Institute
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Figure 39:China’ s sponge titanium import and export volume (tons) Figure 40:Average unit price of China’ s sponge
Fitandtm Aminant and Awvia + [(TICN/T-~\ > >
A 2 FESESKRHEOFH RN
sk = 554 g8 i A
2500 30
2000 | 25 r
1500 + 20r
1000 | I
10 ; ﬂ_\
1N oSN PN,
o & Ve A - S B
5 5 5 5 = 5 0 - - - - -
d =2 &5 5 #§ @ o o o g o o
& & & & & & e @ S N S pe
N N S S N N

Source: Customs Statistics Platform, compiled by Guosen Securities Economic Research InstituteSource: Customs Statistics Platform,
compiled by Guosen Securities Economic Research Institute

Sponge titanium price support is strong. China’s sponge titanium price
has reached the highest point of 235,000 yuan / ton in 2006, with the
development of the domestic sponge titanium industry, production capacity
increase, supply and demand relationship eased, in recent years China’ s
sponge titanium price is stable below 80,000 yuan / ton, and in June 2023
down to the level of 65,000 yuan / ton. With the sponge titanium supply
Gradually increase, and long—term demand is also expected to continue
to expand, sponge titanium market has been stable development, price
support is strong.

Figure 41: China’ s sponge titanium price (million yuan/ton).
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2.3. China's titanium dosage is increased, mainly used in
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chemical and aerospace fields

Titanium ingots refer to the metal titanium block formed by the melting
of sponge titanium (or sponge titanium plus alloying elements), which
is the raw material for the production of titanium and various titanium
alloys. Titanium processing materials refer to various forms of
titanium processed into titanium ingots through forging, rolling,
extrusion and other plastic processing methods, such as bars, wires,
pipes, plates, profiles, etec.

; ETRT—
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Figure 42: Vacuum self—consumption melting process of titanium ingots
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Source: “Energy Consumption Limits per Unit Product of Sponge Titanium and Titanium Ingot Resources” (GB
29448-2022), compiled by Guosen Securities Economic Research Institute

From 2016 to 2022, the output of titanium ingots and titanium
processing materials in China has shown a continuous improvement

trend. Titanium materials are widely used in aerospace, shipbuilding,
chemical, medical devices and other industries, and the growing demand in
these industries has promoted the increase in the production of titanium
ingots and titanium processing materials. With economic development and
technological progress, it is important for lightweight, high strength,
The increasing demand for corrosion-—resistant materials, and titanium
as an ideal choice to meet these requirements has also contributed to
the upward trend in its production. The production technology of
titanium materials has been continuously improved and innovated, and
new smelting, refining and processing technologies have been introduced,
which has also improved its production efficiency and output.

Figure 43:China’ s titanium ingot production from 2011 to 2022 (10,000 tons) Figure 44:2011-2022 China’s titanium
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Source: 2022 China Titanium Industry Development Report, Source: 2022 China Titanium Industry Development Report, collated by
collated by Guosen Securities Economic Research Guosen Securities Economic Research Institute

Institute

China’'s import and export titanium material volume is increasing in
fluctuations, and the average unit price of export is lower than that of
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imports. The increase in export volume has benefitedeciiftiesthe
i ﬂ E S] . bl . . . . i . i 1 ]
continuous improvement of output. However, since 2006, the unit price
of China’s titanium exports has been lower than the unit price of
imports, and the quality and grade of China’s titanium products may
still have greater room for development.
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Figure 45:China’ s titanium import and export volume (tons) Figure 46:Average unit price of titanium imports and exports
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Source: Customs Statistics Platform, compiled by Guosen Securities Economic Research InstituteSource: Customs Statistics Platform,
compiled by Guosen Securities Economic Research Institute

According to the 2022 China Titanium Industry Development Report, the main
import sources of titanium forgings in China in 2022 are Japan, Russia and
the United States. China' s titanium forgings import volume is low (820 tons),
accounting for about 10% of all titanium processing material imports, but
the import amount accounts for 54.4% of all titanium processing materials

Figure 47: China’ s main import source of titanium forgings in 2022
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Source: 2022 China Titanium Industry Development Report, collated by Guosen Securities Economic Research
Institute

The chemical and aerospace sectors use the largest amount of

titanium. According to the statistics of the Titanium Zirconium Hafnium
Branch of the China Nonferrous Metals Industry Association, the largest

area of titanium used in China in 2022 is the chemical industry (73, 000
tons, a year—on—year increase of 24%)

This was followed by aerospace (33,000 tons, up 50% year—on—year). In
2022, although the amount of titanium processing materials used in the
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pharmaceutical and marine fields is relatively low, the year—on—year
growth rate will reach 50% and 25%, respectively. The high growth rate
of titanium consumption in the aerospace field is mainly due to the
continuous growth of domestic demand. The increase in titanium
consumption in the medical field is due to the improvement of China s
production capacity in related fields, such as the substitution of
imports and reverse exports of domestic titanium capillaries and other
products. The amount of titanium in metallurgy, electric power, salt
production, sports and leisure and marine engineering fields has
declined to varying degrees, in addition to fluctuations caused by the
industry cycle, but also because the amount of titanium in these fields
is relatively small, it is easy to be affected by the change in the
construction demand of a small number of large—scale projects.

; ETRT—
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Figure 48: The amount of titanium processing materials in China in different fields from 2021 to 2022 (million
Figure 49:In 2022, the proportion of titanium processing materials
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Source: 2022 China Titanium Industry Development Report, Source: 2022 China Titanium Industry Development Report, collated by
collated by Guosen Securities Economic Research Guosen Securities Economic Research Institute
Institute

The demand for titanium in many fields is growing. From 2018 to

2022, the use of titanium in China' s chemical and aerospace fields
continued to increase, of which the growth rate of titanium in the
chemical industry slowed down, while the growth rate of the aerospace
field increased, with a year—on-year growth rate of 47% in 2022. The
excellent properties of titanium make it useful in various fields
Function: Excellent corrosion resistance, can be used in extreme
environments such as strong acid, strong alkali, salt water, etc.,
suitable for chlor—alkali industry, soda ash industry, petrochemical
fiber, vacuum salt production and other fields; high strength, low
density, high toughness and other characteristics, improve the safety
and reliability of chemical equipment, reduce operating costs and
maintenance costs; can be combined with other metal or non-metallic
materials to form composite materials; good biocompatibility and
biological activity, in the medical and biochemical fields used in
human implants, medical devices, Pharmaceutical packaging, etc.,
excellent optical properties and catalytic performance, used in the
field of fine chemicals, coatings, dyes, catalysts and other aspects.

Figure 50:The amount of titanium used in China’s chemical industry from 2018 to 2022 (10,000 tons) Figure 51:The use of
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Zirconium Hafnium Branch, Guosen Securities Economic Branch, Guosen Securities Economic Research Institute

Research Institute
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Figure 52:Longbai Group’ s revenue (100 million yuan) and growth rate Figure 53:Longbai Group’ s net profit attributable to

Securities

3. Typical company analysis: Longbai Group

3.1. Longbai Group has the advantages of the whole titanium
industry chain, and the production capacity of titanium

dioxide ranks first in the world

Longbai Group is the world’ s leading producer of titanium dioxide and one of
the enterprises with the richest titanium ore reserves in China. In 2022,
the company s revenue and net profit attributable to the parent will grow at
a compound rate of 17%/-27%, respectively, and the compound growth rate of
the company s revenue from 2018 to 2022 will be 23.7% and the compound
growth rate of net profit attributable to the parent will be 11.6%
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Source: Wind, collated by Guosen Securities Economic Research Institute

Research Institute

Titanium dioxide is the company's main source of revenue. The

company’ s main business is titanium dioxide, iron products, sponge
titanium, zirconium products, new energy materials business, of which
titanium dioxide business accounted for 67% of revenue in 2022, iron

products business accounted for 10% and sponge titanium business
revenue accounted for 9% In 2022, the gross profit margin of the
company s sponge titanium and zirconium products business is the same

Compared with the increase, the gross profit margin of titanium dioxide
and iron products business declined, especially the titanium dioxide
business decreased significantly, resulting in a year—on—year decline
in overall sales gross margin and net profit margin. Mainly due to the
while the cost still high, the

downstream demand is weak and other factors. With the gradual recovery

low price of titanium dioxide, is
of downstream demand and the increase in the price of titanium dioxide
the gross profit margin of the business is expected to recover. 20232Q1
data shows that the company s management and sales expense ratio have
declined,
optimized

and internal management and operation have been more

; ETRT—
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The company has a complete titanium industry chain, rich titanium ore

reserves, and continuous expansion of product capacity. The stable
supply of upstream raw materials supports the continuous expansion of
production capacity, and in the process of industry supply—side
optimization, the company benefits from its own raw materials

Scale, brand advantages, etc., are expected to continue to increase
market share, increase overseas exports, and improve the overall
revenue scale and profitability.
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Figure 54:Longbai Group’ s main business income (100 million yuan) Figure 55:The gross profit margin of each main business
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Figure 56:Longbai Group’ s sales gross margin and net profit margin Figure 57:Longbai Group’ s expense ratio
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Risk Warning

Titanium ore price fluctuation risk: titanium ore price is affected
by international market supply and demand, exchange rates, tariffs
and other factors. If the price of titanium ore falls, it will
affect the profitability of titanium mining enterprises.

Risk of changes in industry policies: Government policies and
regulations on the mining industry may change, including tax
policies, mining licensing requirements, environmental
protection standards, etc. Policy changes could negatively
impact the operations and profitability of the titanium ore
industry.

Environmental protection policy risk: The production process of
the titanium ore industry involves a large number of chemical
reactions and the discharge of wastewater, waste gas and waste
residue. If the environmental protection policy is tightened or
the 1implementation is strengthened, it will increase the
environmental protection input and cost of the titanium ore
industry, which in turn will affect the operating efficiency and
profit margins of enterprises.

Risk of increased competition: As competition in the global
market intensifies, the titanium ore industry faces competitors
from other countries and regions. Price competition and market
share competition may put pressure on the profit margin and
market position of the titanium ore industry.

Technological innovation and product upgrade risks: The
development of the titanium ore industry requires continuous
improvement of product quality and performance to meet the
diversified needs of downstream customers. If enterprises lack
the ability to innovate and upgrade products, they will face
market competition pressure and lose their core competitive
advantages.

Geological exploration risks: The search for new titanium mines
requires geological exploration and prospecting activities,
which involve costly and risky work. Failure to accurately
locate deposits of commercial value can result 1in wasted
exploration investment

; ETRT—
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Supply chain risk: The supply chain of the titanium ore industry
involves multiple 1links such as ore mining, processing,
transportation and sales. Problems in any part of the supply
chain, such as supply disruptions, transportation issues, or
fluctuations in market demand, can adversely affect the normal
operation of the titanium ore industry.

Risk of international trade friction: Some products in the
titanium ore industry need to be exported to the international
market. If it encounters international trade frictions or trade
barriers, it will affect the export revenue and market share of
the titanium ore industry and increase the business risks of
enterprises.

Exchange rate risk: International trade in the titanium ore
industry may be affected by exchange rate fluctuations. If the
national currency depreciates, it will lead to an increase in
the cost of imported raw materials, while the competitiveness of
exported products may be affected.

; ETRT—
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Appendix 1: Earnings forecasts and valuations of key
companies

Appendix: Earnings forecasts and valuations of key companies

firm firm investm Closing EPS ON PB
ent
code name Rating 2023E 2024E 2025E 2023E 2024E 2025E 2023
002601. SZ Longbai Buy 16. 53 1. 36 1.68 1.99 12.2 9.8 8.3 1.8
Group

Source: Wind, Guosen Securities Economic Research Institute forecast
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disclaimer
Analyst statement

The author warrants that the data used in the report come from compliant sources, that the
analytical logic is based on the author’s professional understanding, and that the
conclusions are independent, objective and impartial through reasonable judgment and
conclusions, and that the conclusions are not directed or influenced by any third party,
and that the author has not received any remuneration directly or indirectly in the past,
present or future for the specific advice provided or opinions expressed in his research
report.

Guosen Securities Investment Rating

cate level illustrate
gor
y
Buy Stock prices outperformed market indices
Stock by more than 20%.
S Overweight Stock prices outperform market indices by
Investm between 10%-20%.
en! neuter Stock price performance is between +10%
ratings of the market index
Sell The stock price underperformed the market
index by more than 10%.
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Indust indices by more than 10%.
E:vestn1 neuter The performance of the industry index is
ent between 10% of the market index =
rath1g Low fiset Industry indices underperformed market

indices by more than 10%.

Important Notice

This report is prepared by Guosen Securities Co., Ltd. (which has the qualification
for securities 1investment consulting business licensed by the China Securities
Regulatory Commission); the copyright of the report belongs to Guosen Securities Co.,
Ltd. (hereinafter referred to as “our company”). This report is for the use of our
customers only, and the Company will not treat the recipient as a customer because he
or she has received this report. Without written permission, no institution or
individual may use, copy or disseminate in any form. Any summary or excerpt of this
report does not represent the formal and complete views of this report, and all
documents issued by the Company to customers shall prevail

This report is based on publicly available materials or information, but the Company
does not guarantee the completeness or accuracy of such materials and information. The
information, information, recommendations and projections contained in this report
reflect only the judgment of the Company on the date of public release of this report
and at various times, the Company may prepare and publish reports that are
inconsistent with the information, recommendations and projections contained in this
report. The Company does not guarantee that the information and materials contained in
this report are up-to—date, and the Company may supplement, update and revise the
relevant information and materials at any time, and investors should pay attention to
the relevant updates and revisions themselves. The Company or its affiliates may hold
and trade securities issued by the companies mentioned in this report, and may also
provide or seek to provide investment banking, financial advisory or financial
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products related services to these companies. The Company’ s asset management
department, proprietary department and other investment business units may
independently make investment decisions that are inconsistent with the opinions or
recommendations in this report

This report is for informational purposes only and does not constitute an offer or solicitation to
sell or buy securities or other investment subjects. Under no circumstances does the information
and opinions in this report constitute investment advice to any individual. Any form of written or
oral undertaking to share the proceeds of securities investment or to share the loss of securities
investment is invalid. Investors should judge whether to adopt the content and information
contained in this report according to their own investment objectives and financial situation and
bear their own risks, and our company and employees do not assume any legal responsibility for all
consequences caused by investors’ use of this report and its contents.

Description of securities investment consulting business

The company has the qualification of securities investment consulting business approved
by the China Securities Regulatory Commission. Securities investment consulting refers
to the activities of institutions engaged in securities investment consulting business
and their investment consulting personnel to provide securities investors or customers
with direct or indirect paid consulting services such as securities investment analysis,
forecasting or suggestions in the following forms: providing securities investment
consulting services entrusted by investors or customers; holding lectures, reports,
analysis meetings, etc. vrelated to securities investment consulting; publishing
articles, comments and reports on securities investment consulting in newspapers and
periodicals, and through radio stations, Television stations and other public
communication media provide securities investment consulting services; Dprovide
securities investment consulting services through telecommunications equipment systems
such as telephone, fax, computer network, etc.; and other forms recognized by the China
Securities Regulatory Commission.

Publishing securities research reports is a basic form of securities investment
consulting business, which refers to the behavior of securities companies and
securities investment consulting institutions analyzing the value, market trend or
related influencing factors of securities and securities-related products, forming
investment analysis opinions such as securities valuation and investment rating
preparing securities research reports, and releasing them to customers.
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Kenmare

ARl
W EKE

I luka

Base
Resource

Indian Rare

Earths Ltd T

0 20 40 60 80 100 120

FHRRIR :

USGS, ENFIEHFEFITAmEEE

ERBRIR: FEAERERIUMSKERSS, ARANE, BEIES
2T e £

BIMAR B SR, BATREMIEE, Rio Tinto ARIFITE 2023 4B~ 2
EL 2L AE-8. 3%~+16. 7% [8); Kenmare A T]TAIHH 2023 5K H = EFLE Tk
TE-3. 5%~+5. 7% 8], LA EFRLTWAE-10. 1%~+1. 1%Z[8; |luka AFIM
WH 2023 FE£ AR FTE, EREIATEEM 28%F 30.5 A, 2

mME, 2023 EF/IMNAT 1

=4 BN EERT E B

RIBEAIR.

2R T ER 2022 fE =8 2023 EFHA
Rio Tinto ARILTF 1873 EMBEEME ™ BRAFLE  $5E 120 A K 1107140 A
RERER, FEH. & 1. (BIBET
BE. A 1B EEFLE. ZE
LIRE AN EFRFXIT =&
HEEz—, HREZRKE
AEES
I luka 1998 4EF RGC Ltd FA BAFT &£4F/5.5AM; &4/ 5.5 AN
Westralian Sands Ltd &3Fm ERETR23.8 Al AE4I A 30.5 A
M, EREANESLRETT
Kenmare ZARIREFATMNE Moma ZB/R= RS 108.8 AM;  $KELA 105 oM
KT MEBEBEMH—LFL, % £ 414 8900 My 4417 8000 Fif

TR TREREEHILEEE

Base Resources

GZAREERENERE
100 % BRAAY Kwale 49085l

FHEE

BAFIT KT 32.5 FE; /
LA T 4 M

RBIEIA 1.1 Ak

FRRIR: AREM, Wind, EfFIEREFARAER

1.2. RERT EHE

—

=1

RATIE, XIMREES

ERSE kel X TREMX, FEKPERS. ZERTE~dlE
BAUTORE M : 2K, EKEA, ZTRH EWNAES, TETRX
B TFRAEMX. HREWETREN REL 390 AL, Hep, REKHEBME
B, WERE—LFE, BAR/LERTIBEMNEETH.

B BFEIER Z IFHIEFZ AR RT THT B &
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GUOSEN SECURITIES

#5: EINERRT £ bl

2F] FETRX BT TR 2022 BT R
SLRER 2, A5 SK¥ERT 150 FRl; $KiE 24 AW /
Fa&ERA Ii%. BT B5a%E SKAET 140 A/ 4E 116.89 i
RTBRH BRH SKAET 55 A/ 4 49.3 T
ENAES XF SKIET 45 /4 /

FRBRIR: RFAE, BIIAEZ, BEEFEFNREE

BRERT WIMREES, BARE RAR. ERAREURZREEXR. 2%, B
ZAMNBRMEEY, $#ESHY T, REMARRK, TEREENNKYF
Ko Eit, FEXMNS@AMRKT WFREBEKBAD, MIMRFESIE 40%.
M TRBAH WEEFAMRESRUNBRARNAEFE-EMEAFNA. REK
THEBET:

D EUATIORERSHAFAMES, BRERKT £ (97.34%) , &4A
' (2.66%) ;

2) BEET%, BED, B REIER., 1BE%. FEREMNL, ERELSIAT
T INESIRBERN 14%, SREHTWH G 3%,

3) HREHMY BIUZRBRIK. KT FHRA—ARA 5%10%, SO AFHREMN—
AR 1% 5%, Z7E 1% 2%.

4) YESKT ZAZERELEN, TRE—UV T K. BRAREGETHEZSFIRAN
B, Bo@EEEX, EWRR, FREEFARR.

2016-2022 £F, REIKY =EFFEH, 2022 FHERY ~EFELRFA 10%. 2020
FRR, RENKT AESEEEA 10-14 ALz [EKz), BRIFEEMNES, ™
BEFKRFLAT = FROPF L.

E9: FKEKT 5 (7)) E10: HERKT ~2 (LLTi0 3, AM)
L A B ik - TS
. T yoy
1,000 - gl Ll 4 2.0% 350 = - 25%
300 | 4 20%
800
4 1.5% 250 | N 4 15%
600 r/{ \ / 55 |- 4 10%
/ \ / 4 1.0% 1 5%
400 | / \ / 150 - -
‘ A ,
/ \ / - 0.5% 190 - 5%
200 | / \Il/
./ 50 | 4 -10%
0 0. 0% 0 -15%
2019 2020 2021 2022 2023 20112012 20132014 2015 2016 2017 2018 2019 2020 2021 2022
BRERIE: BIIRZE, EEIESEFHzRmER BRERIR: 2022 FHRER T A RIRSE, ESIESEFMTAER

1B SWIRIEL Z [EHI R AR B T BAIE 10
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GUOSEN SECURITIES

B FERT BAE~E (FM) E12: HERT ER (M
A —_—
e i T R TrRER
16
14
12 Wm——-g/
10
8 -
6 k-
4 F
4+
2 -
2 =
0 1 1 1 ) )
2020/01 2021/01 2022/01 2023/01 0
2020/09 2021/09 2022/09
BRERIR: BIIRE, BEIESFEFMRAEE BRERIR: BIRE, BEIESFEFMRAEE

RES®RT U#HEONE, HOEEMNR/D. #OKT EREERPEEA, HO
K EREEBIRKT. 2023 FLUR, RESKT W EREBT AEH#HOSAE 30-40
AAR, LTHENSRESHKE; Hjl:lz[f%/\%l]ﬁmm (0.9 AME) Z58, F*
EfE0.1-0.15 A A. ZERKT W EESBT 2f#HO0ERsS, HO0ERK.

E13: RERT HEOE (G

6OH-HTE | Frifnk [t (Hih) IREE (B%) a0
s | 1 250%
1 200%

“ar l ‘ 150%
30 i I |||I I I 100%
I || A' ' || ||I| 50%

20 It | VI‘ 1l A|| !, | l “\l]""i N
‘° ||| I ||| 1A
0 (L | LR LR PRI =

2018/09  2019/03  2019/09 2020/03 2020/09 2021/03 2021/09  2022/03 2022/09 2023/03

BTRERIR: BXERE, BELEREFARMEE I BXEREMBA “KTDREET

E14: FEKTHOE (T

T il - S Ett (Hih) IFEE (B

1.0 9 800%
0.8 | - 600%
0.6 F = 400%
0.4 F I . 4 200%

i . 1’4 I I, | |

o N R R s R e e
LTt et e b

2018/09  2019/03 2019/09  2020/03 2020/09 2021/03 2021/09 2022/03 2022/09 2023/03

1B SWIRIEL Z [EHI R AR B T BAIE 11



GUOSEN SECURITIES

‘, ERRNES; ESFTIRE

FRIRIR: BXREE, BEEHEFMTAERE I BXBRINN "R REST

2022 FREURT@AZINE 21.5 KT WHEXSERITEIE, 2022 FHEHK
FREOEEGERY . SXKMIH. KEHFEEK; HOEERRBHH
FARKMIM . BEUKmAEOSEH A 25.22%w, HOLEA46.7T1LETR,
FRREBERIRE 21.5 2%t NEO~RIERRE, TEEZRT HRERET, H
KSR T FEKE .

E15: 2022 FhEFERTRHEOE (A E16: 2022 FEREFEKTHRFHOEEH (12ET)
0 100 200 300 400 0 10 20 30 40 50

KA BT I ST HEERT
Bk SELREK

H iR MAE ChiRD k4L ok mHEOST (Z£7)

HOE (FH) HO4H (Z£57)
SHHE Sk
sk M skEH
ST ST+

FRPRIR: 2022 FHERITWAREKS, EFIEREFMRME  FRRIR: 2022 FHEKTVRRRE, EEIEREFHRMER
b

2023 R HH OMKELEREREFA, HORBFEEEFERES. 2022 FESKE
B O M ARIEBULFERAE 100 DAL, RERT SKH 70 KBRS T 3 H QMR
ElEciEmmAE. 2022 FHRERY FTE#HORKEERZRLLR., 5T, #iE. =
EFBEF. sIE N FEOREENHOE SR 78%, EHPERS.

E17: FEFHORT NigiEH (LFREHF=100) E18: FHEFORT EEZRIFEMEX
ORI (HS4) - SR BD R RS 0% 0% 200 308 408 50N
300 - RE: HONIEIEE: (HS4) - SKE I R EEH BRLE 44%
250 | HRE
200 | /w e
TN A VY -
\ \‘ 1 i &
100 ¥ | ‘ w [ »
\ R L&Mﬁ'\{v\/\" W AN
50 R
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 FEE*IJHE
22332323333323332838  =emn
S8 8855555555550 888 Xl
AN AN AN AN AN AN AN AN NN NN
Hith

FRIRIR: BXEE, BEIEREFHRMERE E: JBXEM  FRKIR: 2022 FHEKTUVRRIRE, EEIEREFARMER
BA "R RERY

1B SWIRIEL Z [EHI R AR B T BAIE 12



&Y EEis
GUOSEN SECURITIES

SRR E

IERFERT MBRERFHLIT 2018 % 20234, E~8E . #OKT . €4
AMBHBAEE2W HITH#E, B8 FHNEMAL 1000 T/M5EKE] 29 2000 T/

g,

HEOSKH M 200 S£T/MEZEAFKE] 400 £T/MAR, SLLAMEM 4000

JO/MEEATFKE] 13000 JT/MEAS .. EEZEIERIMAEHFHRT T ~mERD
WE, LAKBINAT SRR EIBHISNFE. R, MMRERFERSBEITER
BRAEUSKA BTN, FiE T RERRER

E19: EF=5KT 18 (GT/FE)

SR B4MTi02=247%

SRIEH RTHREATI02=47%

/R — SKIEH SEATI02=45% SKIEH ERIRE Ti022250%

4,000 ERXEE T ARE Ti022249% SEE AR S ST 023 46%
SRIBH RAAETi02=246% SRIEH BIRALT102>38%-42%
SABH L7 FadER Ti022246% SBH T EMERTiI02=57%
BT AR ERL T Ti02=>46%

3,000

2,000

1, 000

0 1 1 1 1

2018/08 2019/08 2020/08 2021/08 2022/08

FRBRIR: BIIAEZE, BEEREFNRAEE

E20: HEOEKHINHE (=oT/MH)

£/ SRREH AT T 50%E T R EICFR (£ 5T/0E)
SKIEF 5 R IL50% R ECIF (ET/ME)
900:ere ERREH B R L 50%ch [ECIF (E5T/ M)
400 |- _,—' —\_
300 | . _.I
ﬁJ
200 '_= — S S—
100
0 1 1 1 1
2018/08 2019/08 2020/08 2021/08 2022/08

FRRIR: BIIAE, BREERSFMRERE

& 21:

ELAMNE T/

1B SWIRIEL Z [EHI R AR B T BAIE 13
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EfIE=

GUOSEN SECURITIES

SRR E

— B B £4A:Ti02>90% S<0. 03% P<0.03%

/M — B BN 4G :Ti02>87% S<0. 04% P<0.04%
18000 R RSN S4IA:Ti02>85% S<0. 05% P<0. 05%
16000 BRI RIEM: LA :Ti02>90% $<0.03% P<0.03%
14000 F B AR S£4IA:Ti02>87% S<0. 04% P<O. 04%
BRI RIEM: 4R :Ti02>85% $<0. 05% P<0. 05%
12000 |
10000 |
L -
8000 |
6000 | =
4000 ==
2000 |
0 1 1 1 1 1
N N N N N N
~ © o < - N
S S S S S S
N N N N N N

FHRRIR: Wind, EfSIESHEFMNTAEE

iR R=ZFEAREXNT BLENMARTE, EFHEBFEO. FH11E% 2023-2025 F
SRE B OS24 2022 FEHI7KFE, 2023-2025 FEE RS A S HIRIFIFE 5%, K
FH EE S 1R 2%, JELREAATEIEE 23%/20%/15%, SAEM . BB B
SRR 2. 4705, SKAEH FIIMAL 46%, FUMISE] 2023-2025 FERHKT BEKY
79 491.8/510. 6/528.5 Al (LA Ti0,it) , 138 2.2/4.5/5.0 A (LA Ti0,3t)

ERFEREHXOENEMRS.

*6: WEKT HFFER (M)

2022 2023E 2024E 2025E

B ATIO ) 473.9 489.6 506. 1 523.4
8 (BLTio ) 314.4 330. 1 346. 6 364.0
#HOE (BATiO ) 159.5 159.5 159.5 159.5
HOE 346.7 346.7 346.7 346.7
#eAsO (A Ti0 ) 2.2 4.5 5.0
BER (ATioH 473.9 491.8 510.6 528.5
EREEE (KLTi0 i) 472.9 490.8 509. 5 527.4
KEMITEREN FKk (LATi0 i) 432.6 441.3 450. 1 4591
KEMTE 391.4 399.2 407.2 415.4
BRI EBE EK (LLTio i) 40.3 49.5 59.4 68.3
BRNTE 17.5 21.5 25.8 29.7
HOE (LTio i) 1.0 1.0 1.0 1.0
HOo= 2.2 2.2 2.2 2.2

FRIKIR: USGS, BXEE, EFIESZFHRATN

2. SKE AT %0 Tis, BHARHEX

KEMERY REENTHSE, HRAERK. BTPEAERERIMSKE
WG, 2022 FRERTIHEELN N 482 FH (KL Ti0 i), FEEEK 5. 6%.

B BFEIER Z IFHIEFZ AR RT THT B &
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GUOSEN SECURITIES

Hep, kBT RREEZRN TS, GEEIXE) 81%; HIRZEMIK, Stk 8%.
KEMZR—MEZNAGHRAMIIGEEMR, IZEATHRE 2R 4RK, %
R\ BEFTI. MIKEHFRAIEKEEZZRXLEITI AL RFIFKAIF.
A, SKEMMARBE. EShMmiEEFrthEREESm~RPRarz
RR. BHUZESANKERME, EARRNEEMNRIFHMEMLLE. &
BUREBENATAZMKR, MBRE. LIF0E. EMEMXSE, BRUATAT
FlEME A LER Y. ERHEF. ELTISE, BRUATATHIEEWLT. B
BRERE. BEMSMAMETTUR AR, SHEHKOFRBEEM.

[E22: 2022 FFHE KT THFEL 5

0.% 2(?% 4?% 6(?% 8?% 1 0.0%
waw I o
a5
wx o

EmFm

FRIKIR: 2022 FHESKTURRIRE, EREIESEFARMER

2.1. FEKABTEEKRE—, SHELHIE

KBEBRAERI, BASHSESR. KARR—MEZNLNHI~m, EER
DAZSHRNBEHH, EiRe HE. ER. BRIGKR. LT BEZFIW
THEZAE. KEHHNMEERS, RIEARNRETUIENRND XSG E,
ERBBLUTILH:

(1) RIBESTZ, TUDARBERBMIINELBY . MESEKBNER
MECENKT AP _E LI, BEIKR, 0% BEFIFHE. |HE
KEMERSWENRT PRI _EHK, BEITR. S, KEFIFH

JA=|
1Fo

(2) RIFRE, TUSARKERAOMNESLAEREY . HUEKAME-S
HERIRIENE, EARSHEELREEMERNTHEYE . SIARKEME_F
USSR, BARSHES HMMIENY, MEMEEREMERIER.

(3) RBEAXNR, AU AHERBEKREMFFMAEH . AREKEHERT
wEH R ERFITUHNB RN, BEARFNESN. ERNMLEE.
MIKEHRAT R, B EAFTIAIEEME, BEREFNRIMER
WEES. ERENFEHERY .

1B SWIRIEL Z [EHI R AR B T BAIE 15
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GUOSEN SECURITIES

REKRARUELATEAE. REKEM~REEMUEAAEAE, HE/76ELHL
EAR\R. SOARKEMNTSRERMFEAZEES, SETEKRERIK
B/~ REIERAET AL ABKAMNE~NENTRNEH, 2L
AERBEANEIARKEMNE~EMEOE.

RESLZREMHLEFABRK. SUERENSRRELAERBYHMEREEST
2, RAZRMARS. FoREF. BAMKRINR, BRERES. 5[]
e RRERS. REKER~LESER, URBEAE, SWENLARE
ER, #He BERFZAAEMNGY, BRISETESEAAR~RLLENA
—mRER, TRTEHRFHKFE. METHRMRERERS, SRETEFTNEST
2, MREREKRESEATURAMBETLZE KB, SWELZER
H—FRR-

E23: SkE#M A

< mEE | mEskeE
N
* SRS
< fmint | emsam
Sk ] s
—~<i AEmR > o BRESkEY
| mrxg
o ThEER | EekEs

FRRIR: BRI, EREEREFNRAEE

KEMEATHFARRERTI. BTRRHTLSREHREMERFITL
Zz8, BATIKERTIAFIRSFE—EXN. ERHEFEREIUMN,
TREEUFEEZEERER, NE—ERELEMNKBEHER. TERKBMES
s, HARA NASET RATUAKEHTIARHEEER K. KAREHA
EE~mREFSLURS, TR MEITERT; KEMERHRAUR
WS, BRTEZRE. WE. BREFTRTN, ERHT KE Wk,
A, AR EAFIE, KEMNNBSERENFEESHE. Er, £EATH
REBFKEZT, REKAMTLHELHATEEI/NZELE, mRRENE.
BAES. MRNEFHEE~ESFEK, REBMTUARIHSEFE, 6
SPERA

1B SWIRIEL Z [EHI R AR B T BAIE 16
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GUOSEN SECURITIES

®R7: SKEHNHA

RLFISRiE i
Bal, REKEH DI EANRAME AR, SRRESFHERINIEN GEEL% 55%-60%,
Y T EN J 60%-65%. R FEHR AR, Sk & 8> 80%, ZEiARI o E A Y8 & Ak > 85%,

TERRER S HEEFE 5%-20%2 18],
KEMESNTHNACERAE. BRZE. BRCES. ILTEREREIMMMAIEBIENE

! B ERAERERE BT, —RAER 0 5% 104, REBHMBRIHENEREES, &
BRI R SR & AT 40%-70%,

o7 T RS 3 KA, SR R R 7%,

e AT R BRI A, Sk R A 2%-3%

B ERBEETIET, ROREEEEESNER, RARSKRENEAEN M.

FRBRIR: (2021 FERAMTIARRETIZEITHN) , BEIEIESEFMRAERE

FERBHZELEKE—, AE~ERAEE. #FE USGCS, 2022 FHEKBM =
15500 A, (LELIkE—, mBE_MHIEE (137 AME) . 2020 F£LUK, K
EiAB#MBETE4E 30 Al ETKE), SFKARE. NEXTRESHRE, [
JNEL 104 AR~ B2 EFE—, EX2WEFARE, 2507 80 F176 A,
CHRTROESETRN—EESL.

El24: 2022 SFETREKAM=RE (FTFE)

e
20
it
&
A&
%H
BES
WAFIT
AT
B
ENRE
mEEAx
B

WESEATE

BRRIR: USGS, ENSIEZEFIN R

1B SWIRIEL Z [EHI R AR B T BAIE 17



Ay EELS

IEHMRIRE
E2s: ZEKAMAE~E. RWEHRE (M) E26: HEKAMFEMX S (FTHD
)i —
40+ -
HiE == —
35 I —
30 - M\/ =
pibld
25 1 RH#
20 AL
] e
vy
10 B
5 s
%
0 T T T T T EEJ:“:
2020-7 20211 2021-7 20221 2022-7  2023-1 ST
izl ) i . L .
0 20 40 60 80 10073 P
FRBRIR: BIEFE, BEESEFMRmEE TRBRIR: BIEE, BEESEFMRmEE

ZEKEHEOEREA, #OETHR, #OFHENMSTHAO. RERZLKEX
MEKEME~EMEEE, UEEREANKEHEOE. REKAMEOER
Mg REass, FEZHTERE“RAFIREHREA, EIFERTHAIT
AF. HOEZIURETHERES, REKBRHADERNRIK, EEZUSIH™
mAE. RENEH#ONESTEONE, TERRARO~RUSKELAR
BrrmAat, mbO~mAR Rim~mAE,

E27: FEKAMHLOE (FHE) E28: FZEKAMFHOFHRMN (EX/F5R)
i FESREHH O = o E KB R OB RN
HESKEHE O 8 =T
18 - A = 45 - FESKE M OFH RN
16 | g |-
e 3.5
12 | L )
e 2.5 |
8 | 5L
alh 15 |
4l ar
2 MW 05 W
O 1 L L L L L L L L L L O 1 1 1 1 1 1 1 1 1 1 1 1 1 1
S5 5 © © O o © o o o © o o o o = B e e s R = s e
O S S e N T T T S & 6 9 9 59 6 5 & 5 9 5 5 5 5
o [} [} o o o o o ~— = . nere g N N n ~ [e)} -~ o n ~ [e)} -~ (3] n ~ o = o
222 R I IR LR S 3 § 88 88 85 5 5 5 o 8 8
e -~ ~ N N N N N N N N N N N N
BRERIR: Wind, EfRIEHEFMRAERE BRISEIE: Wind, ESIESEEFFRETE

RERESEOMXAEMNAE, RETAEFRE. REKAHE OMXUAE
MAZE, HE—FLE, BREEMN (&H21%) . EEXEKAM~RRENT
#iiert, SIRESELHR, REXERTHEEH#—SHE, RELOE.

1B SWIRIEL Z [EHI R AR B T BAIE 18
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GUOSEN SECURITIES

E29: 2022 FHEKABEONT

0% 10% 20% 30% 40% 50% 60%

R

52%

BRI

EE

FEM

FEEME
KiEM

FRIKIR: 2022 FHESK T XRIRE, EREIESEFARMER

KEMTIEFERS. BEHERLER, 2022 FHREHBITI 43 REKBH=HE
RIBMEF 8 470 A, HER~ZEH391.4 A, TAFH~EFARA
83. 28%. FELE B IT Y 7 ZR/AF] 2022 FFRBM R FTREN 275.5 A, B ER 211. 1
A, &5 2022 FEIARFER 54%, TUEFERS.

=8: REKBOMETE] B/76EK 2022 F£/72 (HM)

& Fag (M) 2022 £/ (FFMg)
ZAEERA 151 98.98
kA 40 33.43
[ Elatan 26 19.14
PERR G 23.5 24.35
Sl 16 15. 66
Bk 1 9.37
RYHE 8 10.17

FRERIR: ARANE, BEEESFEFRRAERE

2016 FES, KBMMIRER T LT EED:

1) 2006 & 2012 &£, HEKEMNIEES LT, HITRER), TEZEERN
SNERL BRIFETHERNRE, URENLEH &R Sk miking

2) 2012 E 2016 &, SKEHMNMIZHENTITELA, M2 20000 jT/mkLpL 2|2
10000 jT/ME, FEZB|EMEZF. TiHrEREE, ULRERNFMREKSHE
ST REFHPRFFEEZZ M.

3) 2016 2017 &£, (SKEAMMNMIREBEX LT, MZ) 10000 T/ E] 25 18000 T/
M, BEEHEANTITERE 2020 &£, FEZ I ERIINTHFERZEINABH
LR IOR A I

4) 2021 £, SKEMNIBEIRIZENE R 20000 T/, FEZFIEARE, 2

1B SWIRIEL Z [EHI R AR B T BAIE 19
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GUOSEN SECURITIES

SRR E

REF TR RIFEEK, URKEH R ANFEE
BEXER. EfEEENEK. BYERBEMNZFEREIMEFXR”

E M.

=g,
=152

M. [EIEE, #h

5 2022 FES, KEHTEBNTEM NEHEKEBSFBKREHNETIT, 17

N RRl) Y = = g o

E30: SAEMMNAE (JT/mh)

T/
25000

20000

15000

10000

5000

0

FEHEN KER (EIRR) BN

2005-12
2006-12
2007-12 |

2008-12 |

2009-12 |
201012 |

201112 |

201212 |
201312 |
201412 |

2015-12 |
2016-12 |

201712 |

2018-12 |

2019-12 |

2020-12 |

2021-12
2022-12 |

BHRRIR: Wind, EfSIESHEFMNTATEE

2.2. BHUATHERS, FAHAABRTKER

BRUARKERER, FTERBISELREZIEEHIE. SRR —MZILAGE,
MEKT PR RE R FEZ R, —RAERKEFASGERK, BESER—IE
HHE LU A BRI TR, BRKNIINEINTIER, BFZIFLMER, H
SHE—ARTE 99.5%799. 7% 8], BEAR1.671.8 B/IAHFEKXK, tLEBIRNEZE
(4.5 %/IHEX) KRRZ. BHEENEIBEETARERT RE, ASSFK
T REERMNSKIR, BRETREREREIMELNE. RT/REARBRIR 2
FRANAE, G2HEHRKTEMN N L. HibE=ARTEFH L, Bk
%, BHERRD, BARREZ.

B3l FEERIBEEBRRIERE

Ak, &EH%

HECL,
AR
1l MeaCly FCl,
b—‘ | 4
M Ti
Pl e - Al 40,26 - R
IEF W FBEE X Z [EHI 2 AR B T AT B2 20



‘ E{EilE ESMsTIRE

GUOSEN SECURITIES

BRRIR: CBRIMETE LA RERIEFERET) (6B 29448-2022) , E(FIEHE TR ATEERE

BERTREESA 7 IMFR. BRUATRIRUERSRGREES AT INEFR

(BS) : MHT-95, MHT-100, MHT-110, MHT-125, MHT-140, MHT-160, MHT-200,
HTHRGEERR, SHENZEERRERATIRNRRR. XAERE~EIE
HTHS, BEUFEMAEARCMMEA“RRE, WHEETIAEK.

#=9: BEUKPUZERD R REE

A =

ERH (_Jﬁgﬁ‘&)/% HREE

R EREe RER, TAT nwi0/1500/
AN h s o ¢ N 0 Mn Mg H N Or ;gg" 0FXTF

0. MHT-95 99.8 0.03 001 006 001 001 005 001 001 0003 00 001 002 95
0% MHT-100 99.7 0.04 0.01 006 0.02 001 006 001 002 0.03 002 002 002 100
148 MHT-110 99.6 0.07 002 0.08 002 002 008 001 003 0005 003 003 003 110
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