JPRS: 4554

' ' 2l April 1961

THE PRESENT STATUS OF CHINA'S
TRON ORE DEPOSITS

By Tomoyuki Yamaguchi

- COMMUNIST CHINA -

sz mazy

,', AR VR 2 WVW? ¥
ﬁék S TEAATCE i SEATEMENT b4 ‘
A

! Bpproved iar puciic releqss
Pubaes [Memonnen Unlooxed

19960205 161

Distributed Dby

OFFICE OF TECHNICAL SERVICES
v ‘U, S. DEPARTMENT OF COMMERCE
WASHINGTON 25, D. C.

—————— pegespapapeyp— Y ol L Ll R ddad - an oo = o --------————---———-----—-————

“ U. S. JOINT PUBLICATIONS RESEARCH SERVICE
1636 CONNECTICUT AVE., N. W.
WASHINGTON 25, D. C.

| PTIC QUALITY INSPECTED 3




¥ OREWORTD’

This publication was prepared under contract
by the UNITED STATES‘AJOINT PUBLICATIONS RE-
SEARCH SERVICE, a fedsral government organi-
gation estapblished to service the branslation
and research needs of the various government

departments.




ML s L M e BEAS G Lok v

Sy o ; JPRSE. L 55k

. Coeee oo cdor 150888

"""’TﬁE-EQESENT STATUS OF CHINA'S
. .. IRON ORE DEPOSITS i

[fhe following is a translation of a reﬁErt by Té&oyﬁki'Yémé-
guchi for Daiichi' Tsusho K.K. (Daiichi Trading Co.), January
1960, pages 1-32,/ '

-

...... ' CONTENTS
Article ‘ ) Page
I, THE GENERAL CONDITION OF EﬁiNA'S'éTEEL INDUSTRY saeseveess 1
A. Output of Pig ILron and Blister Steel veeseccsssccscesse 1 .
Bs The All-China Iron Manufacture Movement ...g..c....,.;.ll
" C. large Scale Steel Works ceevsscetreasstirnensacatonanes 3

II. IRON MINES OF CHINA O....OOOOOOOI...0.0..'...00..00.‘...;. l"

A, A Survey 8300000000000 0000000000000006000000000000800000 4

B, Large Scale Iron MinesS eeecssesovsscscesssscsasscscssssce O

1. Ta=ku=shan Iron MineS esesecveccccesssnsscossssnssnse /. -
. ,2, Kung-chang-%ing Iron MInes cessesvessescessssssecsscs 8
.,;¥x3. Ying-~t'ao~yuan Iron MiNeS eevescsoccescssasvscsscses 9
“ 4, Tungéanishan Iron MINeS sseeeesencsescscesssssasscss 10
| 5. Chti-tao=k'ou Iron Mines scesesscocesssscensscenrses 10
6, Ta~=li=tzu Iron Mines 000800080000 060000000000CRRIITS 11
7. Chin-ling Iron Mines eeeessccsenrcscscssnsesncsesssnse 11
8¢ Li=kuo Iron MinesS eesessvccescovsesnscsscscssscnccsne 15
. 9. Miao=erhek'ou Iron MInes secscccssccsssccccvcsccense 16
10. Wai=t'ou-shan Iron Mines ececescvscescssssccesvecee 17
11, Nan=fen Iron Mines o.oooo..ooooo-o.ooo-coooooo;tna 17
- 12, Pa-p'gn-ling Iron Mines eseeevecscesessscsccssossss 17
13. Pai«yun=-0=po Iron Mines seecevsescossccnsscscesnscs 17
14, Ta=yeh Iron Mines eecseeccescccsccacscscscacccvocnce 18
' 15, Lung-yen Iron Mines (Collective Term for Yen~
| ttung-shan and P'ang-chia-pao Iron Mines ) seeses 20
|
|



Article ' Page

16. Ch'i-Chiang Iron Mines ‘6-..oooo;o.-ooooeoco.ooaooooo 21
‘= 17, Nane-shan IrOﬂ Mines ooo‘&ooooooooooaooooooooooooooooo 22
18§ Yao~shan Iron Mines obooéoooooccooooooaoooonoucoo.obo 22
19, Fengehuangeshan Iron Mines moeesnsspasarscbbssencene 23
20, T'ien-tu Iron Mines &.-.......; TR nnmm 23
21, Shiheliu Iron M&nes oIoOo‘ooooooomoooiodootqtoovoo.oco 25
22, Ch'i-lien and Ghing-t‘ieh Iron Mines. ecceiosivacssccee 27

Ce With Respett to the' Question of Importation of Chinesé . .
Produced Iroﬁ Ore 6&‘.0o-o:o0o-oooooooooooocooomboodovbQU2§

D, Small Scale Iron Mines iool60600000!0000000:..00.0100’005 29
E, Ore Dressing in large Scale Mines .ssoes.a.os.ssssto.f... 32

F. Pellet Ore ....33.A..os;&¢&&.&iiiiucéeoéi.eieési.tisc..a; 33

ewoo 77t BIBLIOGRAPHY ¢ 0 - . il Lot o

'''''

1. Metallurgz CA ten day professional Journal on iron and steel)

LEEIREEY

2., The People's Da11y

et .t e

3. Iron and Manganese Ores in Asia (Research Data No. 9 by the Committee
on Foredgn-Rew-Materiais for'the Manufacture of Iron) S :

L O T T .

[Translauow's.ut.. N T T PN
Corments '

1, Shan-yuan should read "base of, the mountain" throughout.

2, last sentence on page 27 should.xﬁad ny discovered that an iron base
is being constructed in Chiu-ch'uan with this mine as its basis;
hOWever details are unknown." .. : -

-------------------

....................

.....



T i e

I. THE GENERAL CONDITION .OF CHINA'S STEEL INDUSTRY

S . beid M N

The general picture of China's étee;,industfy is as fdilows:

(I intend to treat and report the details in & somewhat different:
manner., ) o : :

A, Output of Pig‘Iroh and Blister Steel

Pig Iron Crude Oré Steel Materials
Co thousands thousands of
1952 1,930 metric 1,350 of metric 1,312 metric tons
o . tons - tons :
1953 . 2,175 v 1,774 1,75  w
1954 2,962 " . 2,225 - m 1,965  ®
1955 3,630 " . - 2,853 m ° 2,205 n
1956 4,777 % - 4,465 " 3,921 "
1957 - 5,940 v 5350 " 4,478
1958 9,530 8,000 "  Unknown

1959 20,500 * 13,350 " Unknown

B, The All-China Iven Menufacture Mpvement

The All-Chinc Ircn Manufacture Movement which made its unexpected
debut in August of 1958 had by the end of the year reached its high water
mark with several ten millions under mobilization. It was also said
that over 60,000 small blast furnaces of the domestic type (%% E
K7 )(in the beginning the majority of these blast furnaces had a capa-
city of around three cubic meters) had been built and the policy of
domestic manufacture of pig iron was being enforced; moreover there was
even an attempt at the manufacture of steel with domestically produced
converters (L 2K A7N¥ ). '

As a result"thd 1958 production figure for crude ore reached
11,080,000 metric tons; however by August of 1959 the Eighth Plenum of

the Chinese Communist Party announced that 3,080,000 metric tons of the: = '

1958 figuré had been domestically manufactured steel and used only for




agricultural needs (these figures henceforth will be removed from the
plan). The revised figure announced for the industrial consumption of
crude ore was 8,000,000 metyic tonsi They announced at the same time
the revised figures for the production goal for 1959 which were as
follows: :

CRigIred . . steel
Results for 1958 13,680,000 metric 11,080,000 metric
~ before revision . tems: o ot tons :
After revision .. 9,530,000 » 8,000,000 »
Production Plan Unknown .- 18,000,000 - » -
for 1959 | e |
After revision - 23,000,000 + 12,000,000 ®

 The flgutres 23,000,000 metric tons for pig iton and 12,000,000
metric tons for steel of the production plans for 1959 are considerable
reductions from the plan at the early part of the year; nevertheless
when ¢ompared with the actual record of the previous year the amount 'is
truly remarkable, Since whe plan was revised, there was probably no
doubt as to its realization, and yet the'newspapers,‘magazines, and ;the
like continued their efforts through their media to keep up running
ezhortations for the realization of the production plan, o

Figures for the foreign type manufacture of pig iron and steel
for the midway mark of production, i.e., covering January through June,
have been announced as 9,500,000 and 5,300,000 metric tons respectively,
During the beginning of 1960 Vice Premier Li Fu-ch'un made it known that
the production total of crude ore for 1959 had been 13,000,000 metric
tons, a figure which exceeded the planned figure, Furthermore the ,
figures 20,500,000 metric tons for pig iron and 13,350,000 metric tons
were officially announced ‘on 22 January., _ :

We can say that the rapid?advances_made_during the early stages
of the All«China’ Iron Manufacture Movement are still being continued
today in spite of the fact that the movement has been rationalized to
a large degree, The small scale domestic blast furnaces (i.e., those -
with a capacity of under: three to five cubic meters) which were the

central feature of the movement‘Were,eliminéted. In addition,vthe-domeé-t:i

tic method of producing iron was removed from the plans They are now in
the process of devising a plan which would modernize the ‘equipment of -
the small scale blast furnaces (i.e., those having a capacity of from
ten to 100 cubic meters)y e.g., by adding small coke furnaces and hot
blast equipment, S B SR

I think that the results for the past 16 months of the movement . . ..
could be summarized as followss _ SR o C

1. There was a large amount of rejects from domestically produced
pig iron. Domestically producéd steel was not able to satisfy the re-

‘-
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quirements of modern industrys oonsequently this type of production was
removed from the plan,

‘2, Transportation organs of’the entire country were thrown into
confusion, thus creating the danger of: unbalanting the whole economy.,
(It is acknowledged that eight met¥ic tons of material is required to
be transported from outside area’s in order to produce one metric ton of
steel.)

3. The movement has become a history making - policy of great waste
in apeace time period, - ‘

The points which I have relaﬁed above 1 consider to be failures; /
however they are succeeding in turning out - good quality pig iron by g
selecting those small scale blast ‘furnaces which have high efficiency
from among several ten thousand blast furnaces and by adding the bene-
fits of modern technology to them,

.The production of pig iron by these selected blast furnaces con=
stitutes about one half of the total production output of the nation, and
this percentage will no doubt continue for quite a time, The problem of
cost and quality of pig iron produced by these small scale furnaces still
remains, As for cost, the government has more or less solveéd this prob=
lem through L_direct / assistance. (Apparently the government is buying
up these products at 200 yllan; which 1s 50 yllan higher than the price of
products turned out by the foreign type meditum sized blast furnaces,)
(Note: One yllan = 150 yen.) As to the questioh of quality, for- example,
they are sending pig iron produced by small scale blast furnaces in Anhwei
Provincé, in short pig iron which has the highest sulphur content, to
the steel mills in Shanghai and reducing the sulphur content by proces- B
sing it through their converters; as a result the mills are able to use
a large quantity of this pig iron for steel manufacture, In fact they
are exerting considerable efforts to reduce sulphuf content in the pro-
ducts of small scale blast furnaces of the entire tiation. ;

So we can see here that the reason these blast furnaces are effec~
tively contributing to the nation is that the All-China Pig Iron Manu-
facturing Movement / sid_/ modified itself as it developed. It is from
this standpoint that we can ‘say that the movemeat was successful,

C. Large Scale Iron and Steel Works

China was able to construct large high-performance iron and steel :
bases at An-shan, Wu~han, and Paost'ou. The. fourth'base is in the pro- '
cess of being prepared for conmstruction at Chiu-Ch'uan, a hinterland area
far from Lan-chou, All of this was made possible through Soviet assis-
tance, Of these, An-shan is well-balanced in its equippage and is the .
largest completed base in China, The An-shan base has ten blast furnaces, .
24 open hearth furnaces, and 13 blooming and rolling mills, The present
production capacity of the base is estimated at 4,400,000 metric tons of
pig iron, 5,000,000 metric tons of steel ingots, and 3 000,000 metric
tons of steel matetials.

"In Wu~han two blast furnaces have been completed, each with a
2,000 metric ton pig irom output capacity. The third 1s in the planning



stage. One Open hearth furnace with a 250 metric ton output and two -
with 500 metric ton outputs have been installed; the third is in the
planning stage. The rolling mill has notyet been completed; however -
it will have a production égpacity‘apgrﬁkimqsgd at .1,500,000 metric tons
for the first period of 1960  and 5,000,600 fietric tons for the second
period, - ' SO e '

In Pao-tfou a blast furnace and;an-open hearth furnade with daily.
outputs of over 2,000 metrié tons Have ;been completed and two rolling
mills launched,” This base is schedu@é&ftb;ﬁroducé_1,460,000 metric tons
of pig iron, 1,470,000 metric tons of steel, and 1,100,000 metric tons
of steel materials upon its completion in 1961, = ., '

As for Chiu-ch'llan, I was able to ascertain that”they are present-
ly readjusting the land for constryction; howevegﬂ%hé contents of the
plan itself are still not clear, . E . e

This is the general situation of China's large scale iron and .-
steel bases. These have heretofore been referred to as'the-"18 impor-
tant points in iron and steel works;" recently, howeverg,thqy have con--
structed 47 iron and steel bases in.gach area and haye been-using the
method of citing the large and medium / scale bases_/ together, Efforts
are also being made to install blast furnaces with 100-300 cubic meter
capacity in each area, Most likely this is what they aré referring to’
when they say that they are constructing 47 iron and steel -basesq :

I have made a chart on these varioug enterprises baééd“on“infora ,
mation cgllected from various channels, L Chart appears at end of trans-
lation._/ (Since the Chinese do not make public-tﬁé;nhtdtef@ﬁ*hhe equip=
ment used in these enterprises in a consolidated fashion as they do in
other industrial fields, I am compelled merely to piece together the

fragmentary information released from'yar;ous sourceg.)

B

N‘.

II. IRON MINES OF CHINA

A, A Survez

It is common knowledge that the Chinese have used their utmost
endeavors in the research and development of their underground resources
since the founding of their nation in 1949; however ‘they have increased
their efforts even more from the second half of 1958 through the All-
China Iron Manufacture Movement by mobilizing the mmasses in prospecting
for iron mines. I would like to draw your attention to the results of
these efforts. In 1957 they had already announced that the iron ore
deposits were over ten billion metric tons, This figure includes many
newly discovered iron mines of which the more notable ones are as fola
lows: : - ST

1. Ching-t'ieh Shan SR

Located in the Ch'i-lien mountain range in Kansu Province,
Has the capability of supplying an iron foundry with an
annual pig iron output of 1,500,000 metric tons for 50 years,
Grade = 40 percent, ' , .
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2.'Pa1ey3n-ao [?eléb pronounced ‘"e" -po oo
*. "¢ Can supply the Pao=t'ou Steel orks with 4 500 000 metric
tons a years ; .t
3., Chiang<hsi Province ‘ R
: New mine discovered witﬁ &k ote vein width of ten to 30
meters. Ore deposits total seberal hundred million metric -
| tons. 4
4, P'an-chih-hua S . ,
Located in Széchwan Province. Has the capability of sup=-
- plying an ironi foundry with an output of 1, 500 000 metric
~ "tons for 130 years.
5+ The New Mining District of the Northeast Region
'~ 'Has the capability of supplying the An-shan Steel Works
with 4,000,000 metric tons of iron ore a year for 70 years.

6. The Western Part of Hu-pei Province

Two large ore veins discovered with iron content of 40-50
percent. Just one vein would be able to supply an iron foun-
‘dry with a 1,500,000 metric ton. output for 200 years.

7+ P'ing~wu=ttieh Shan

- ~ located in the eastern part of Szechwan Province.

In addition there were many instances when a re-investigation
of existing mines yielded increases in ore deposits; consequently we
can say that the "Great Leap Forward" in the steel industry is amply
insured insofar as iron ore resources are concerned,

However the tremendous amount of iron ore necessitated by the
present rapid developments of China‘s steel enterprises is for the most
part furnished by those mines about which we had already more or less

known, The present situation is the fulfillment of the gigantic national .-

requirements by either augmentation of facilities or redevelopment on:
a large scale of those mines mentioned above. Of course those 240 smallr»‘
scale mines scattered throughout the nation still occupy an important
role in present-day China because these are the mines which supply iron -
ore to the smaller blast furnaces.

I would like to summarize here an article which appeared in the
first issue of Metallurgy (published 1 January 1959) on the matter of
China's iron ore deposits.

"According to a general survey of China's iron ore deposits, the"

- estimates total around ten billion metric tons; however this does not
necessarily mean that we can immediately begin mining operations. The .
reason we cannot do this is that, first of all, the estimate is rudi-
mentary and, secondly, only a portion of_the / results / of prospecting
and estimates / derived_ / from exposed / deposits / were totalled. Even
after completion of investigation there were many / deposits_, 7 where
construction was found to be impossible to undertake .because of lack of
electrical power and transportation, submerged areas, meagre ore beds,
excessive underground water, and areas which involved complicated mining
techniquess As far as mass prospecting is concerned, we :are left with a
difficult situation because, in most cases, we cannot make -on the spot
investigations for confirmation purposés. An analysis of the present




condition of resources for the 47 large, medium, and small iron and steel
bases follows: = . . . o omoue ; 4

1. Four without mining basess " ~ .. R

" 2. 17 with inadequate mining bases. ‘

3+ Nine with mining bases-but the extent of resources is unknown,
In other words, there are 30 in all which suffer from the problem of

ore deposits. This ingA.percent“ofvthe total, We must conclude, there-
fore, that China has rich iron resources; however their ‘éxtent remains
unconfirmed, This is a situation which cannot -htpe to catch up with the
development of productions. Wher the facilitie§ of the iron and steel
bases  have been expanded and production begun, then the construction of
the new mines lags behind, Of the 21 newly built irxon and steel bases,
which in 1959 were carrying out the assignment of produecing 4,000,000
metric tons of pig iron, only four were able to finally eliminate their
worries about ore supply. Although 12 of these enterprises are reliant
upon newly equipped mines, they are still not being supplied, for even
though other facilities may have been completed, there is. still a danger
that they will not receive the ore. There are three enterprises which
have mining facilities, yet because the grade of the ore is poor and
they are not equipped with ore dressing facilities, in: short, not wholly
selfesufficient, they still have to be supplied from other areas., The .
mining bases for the other bases have yet to be confirmed."” (Metallurgy, =
Issue NO. 1, 1959) el L ‘ . i '

As it 1s clear from the above, the construction of China's blast -
furnaces and open hearth furnaces is developing, while the supply of
ore and rolling activities are lagging, A first rate highepressure "
blast furnace with a capacity of 1,500 cubic meters has a daily output
capacity of 2,000 metric tons. (Note:’ The Soviet Union constructed a
2,300 cubic meter blast.furnace inh 1958, The Yawata Kobata Noy 1 blast’
furnace is scheduled to have a capacity of 1,676 meters [ sic_/_with .
a daily cutput of_1,500 metric tons.) Open heéarth facilities / which
will accommodate_/ 500 metric tons have been mastered through Soviet &
assistande, They designed these themselves and completed construction -
in half a 'year, On the other hand, however, the development of mines
could not hope to match this speed. According to Metallurgy six years .

would be needed to develop an open pit mine with an annual output of

3,000,000 metric tons and three years for a shaft mine.

B, Large Scale Iron Mines

There are six key enterprises concerned with iron mines of China,
(According to a decision reached by the Sixth Plenary Session of the
Chinese Communist_Party Central Committee, an increase of 90 percent of
the 1958 / gross_/ weight was to be accomplished with the 16 key enterw
priseso)' The details have not as yet been announced; however I have
collected the following .information on the principal mines which pres-
ently service the existing large:and medium scale blast furnaces.

1,  The An-shan Iron and -Steel Works ~-- serviced by the Ta-ku,

Kungichang-ling,_Yingqt'ao«yuan;“Tdng-an-shan,'Ch'i-taq—k'ou,

6



and Taeli=tzu Iron Mines, all of which are located near the Works

and act as its printipal source of ore,  Hua-pei, Chin—ling, Li=-

kuo, ‘and Lung-yen act ds secondary sourcese

2. Pen«Ch'i Iron and Steel Works =-- serviced by the Miao-erh-

k'ou, Nan-fen, and Waist'ou Shan Iron Mines, all of which are

located near the Worksi CApparently the term Nan=fen lron Mines
is a collective one: feférting to all three.)

3, The Wu~han Ifon and Steel Works ==~ serviced by the Ta=yeh Iron

Mines and also the Haie-nan Tao Iron Mines.v

4, Pao=t'ou Irop and:Steel Works -- serviced ‘by -the Pai=yune-ao

(or ve®)epo ( [ Japanese transliteration_/ PA=INBO-KU-TO) Iron

Mines.

5. Shih—ching-shan Iron and Steel Works =~ serviced by the two

mountains Yen=t'ung and P'ang-ta-pao of the Lung-yen Iron Mines

and Chin-ling Iron Mines.

6. T'ai-ylian Iron and Steel Works == serviced by Lungeyen and

Chin-ling.

7. Chungking Iron and Steel Works =e serviced by the Ch*i-chiang

 Iron Mines.

8. Ma-an-shan Iron and Steel Works == serviced. by the Wa (or Yao)~-

shan Iron Mines and the Nan-shan Iron Mines, both of which are

located near Ma=-an-shan,

9. Ch*ienan == Sheng-chien Plant == supplied by small scale iron

mines found in Shantung Province,.

10, An-yang Iron and Steel Works =- serviced by small mines found

in the vicinity.

11, Pei-ching~sha=ho Iron Works == serviced by Lungyen.

The figure called for by the 1959 production plan was 30,000,000
metric tons for the 27 large and medium scale iron mines including the
key mines mentioned above, However the actual production figure achieved
by the first half of the year (January - June) was almost 20,000,000
metric tons.

Since the Chinese have not announced any details c0ncerning the
above mines, I have had to collate information gathered from both pre-
war and post-war sources. The results were as.follows:

1+ The Ta~ku-shan Iron Mines

located in Liao-yang Hsien, Liaoning Province 13 kilometers
southeast of the An-shan Railroad Station. Laxge scale operations
were initiated in August 1921 (i.e., the South Manchurian Rail=-
road Period) following the completion of the reducing roasting
method for processing low grade ore. The ore deposit is a banded
vein which is developed in the vicinity.of contact between the
quartzite and schist with the granite., The strike runs 'south to
east and has a north inclination of approximately 60 degrees.

The length is 1,000 meters, the width approximately 260 meters.

The magnetite has a 30 percent hematite contentj consequently the

ore is not very hard; thus it is suited for ore dressing.




2,
A,
by

Grade and Ore Reserves

Rich Ore: approximately 60%, 125 000 metric tons (pre-war)
Leaanre: ' N
FeO  Fe sio2 .Mg;f s’v. P A1203 O Cu

e ST

11,00% 36 46,5 0.2 0.05 0,02 0,41 .uo 15(;ﬂ,.v;‘>
;,Zeaﬁrore-beldw.75 meters 1_ | 95 300 000 metric tons
Ledn ore below 130 meters 87,230,000 » o
e - 177,530,000 ,\nw<w ——
Mined 20,854,000 0,
Remainder ie : .. - 151,676,000 : . ... w.

- @s Pre-war Disposition of Ore _ ‘ ;
Blasted at 250 m/m, 100 m/m and sent as is to Annshan.

All ore processed through reducing roasting, becoming ‘54 per-

cent, . (Above according to pre-war records.) 4

b. Post=war Estimate ‘ :

0 meter and above approx. 100,000,000 [Thetric tcns;7
0-100 meters . .80,000,000 - " "
100-200 meters " 80,000,000 .. "
200-300 meters " : 80,000,000 v ..o

Total . 340 000,000 .n "

Ce. The present target grades for the An-shan Iron and Steel
Works are as follows: » :

The No, 1 Sintering Plant . Fe 50 - 517%
The No, 2 Sintering Plant : Fe 547 '
Pellet Ore : Fe 57% .-

(See "Pellet Ore!” under separate’heading‘)“ .

Taeku is the world's largest open pit mine and is mechanized
. to a high degree. It. supplies the An=shan Iron and Steel
Works, | . , .
2. Kung-chang-ling Iron Mines . :
o Located in Liao=yang Hsien, Liaoning Province, 37 kilo-
meters east of the Liao=-yang Railroad Station,
a., Discovered by a geological survey conducted by the South
' Manchurian Railroad .in 1907, Mining operations begun in 1931
under the auspices of the An-shan Iron Works,
b. The ore deposit is a banded vein which .is deve10ped in the
vicinity of contact between the Pre-Cambrian quartzite and
schist with the granite gneiss-'and amphibole zmetss. The rich



ore is sandwiched in between.
c. Lean Ore: surface and above, 30 - 364 - 371 806, 000 metric

tonsi
Rich Ore: 280 theters and above =w AS;OOO 000 metric tons. .-
d. Grade <= - Fe Mn $103 * P v 8 - Cu

61-67 143 144 0. 01 ;0}03 0.05 -
e. Distance to An«ihan: From Shan-ylan to Liao-yang Railroad
Station 15 37 kilometers; from Liao-yang to An-shan is 2.4
kilOmetetS. . :
£, Production-'

1940 . : 735,818 metric tons

1941 884,000 " "

1942 896,000 wo..oon

1943 924,000 weip.on

1944 987,000 n "

1945 300,000 " ” o .

ol ' : " (above according to pre-war
‘records)

g. Small scale mechanized min1ng in operation. It is neither
a large scale Open-pit mine nor an underground shaft type
mine. Open-pit, level, and inclined hoisting methods are all
utilized. This is the result of six years of reconditioning
L of the mine._/ They are in the proces of constructing a
concentrate-magrietic separation plant Q‘ ka?“if * % )
which will have an annual productiou cap'% {ity of” 3,600,000
metric tons.
3. The Ying-t'ao-yuan Iron Mines ‘ B
~ Located 13 kilometers east of An~shan in Liao-yang Hsien,
Liaoning Province. :
a. Started mining rich ore in 1919; operation terminated in
1927. Mining operations started up again in 1943 after the
discovery of rich ore bodies to the southeast and north, .
bs The ore deposit is a banded vein which is developed in the
~vicinity of contact between the quartzite and schist with the
granite gneiss, The rich ore body is diffused throughout the
hang and foot walls of the lean ore body and is almost vertical,
It is high grade magnetite. The lean ore is also magnetite.
.co Rich Ore: : b
Fe FeO Si0, A1203 - Ca0 MgO Mn S TP
62 82 19.34 8,91 1.8 0.314 0.45° 0413 0,562 0,021
- Lean Ore: Fe - 30% at surface, 50 meters and abov -
- 27,450,000 m/T. :
de Distance between Shan-yuan and Anesghan is 13 kilometers.
(all of the above according ‘to pre-war records)
The Ying-t'ao-yuan Mines are using both shaft and open-
pit mining methods. The mines supply the An-shan Iron and Steel
Works.



4,

‘Tung=aneshan Iron Mines

Located 61 kildmeters frOm.Apsshan'inCLiao-yang Hsien,

Liaoning Province. . .

. de Ore Reserves:

"bs The ore .deposit’

a, In the preéwaf“béfibdﬂmining,was discontinued because of
poor ore dressing. ' . - . . Lo e

1s a banded vein like that of .the Hgi-an-
shan ore-deposit and contains a large amount of hematite, -

Cs Grade , i e NI
Fe F&0 Si0 Al504 Ca0 ‘Médg;::;Ptl
36 11°62., 46,34 ‘0.635 0.924-4;0;8301_0.045

S Cu Mo
0.029 0,003 0,150

Wests 36% 30 meters and above 98,100,000 metric tons

30~10 meters and above 8,480,000 "
. Total 106,580,000 " 0

L .',lEaSE;féjz 100 mgters and above 50,000,000 metric tons

2+ . .(above acéordﬁng,qa'pgeéwar=rebords)

":”é.-Distance.bétween Shigri<yuan and An-shan' 1§.8,2 kilometers.

£, During the post-war. period an"o;e”hru§hinguplan§i'afflotating
- plant and two large scale sintering plants were constructed

., “on

and are presently operating...,.$‘ ‘ = N
g+« Flotating plant: concentrate quality was 63%;'th§y;yere SuCe

cessful in reducing the water content ‘to *10-12%, = .

h, Daily“output; They raised the former record of 1,500 metric
tons to 5,000 metric. tons (1.e., 1,800,000 metric.tons annually)
in 1959, . T L

1. The;miﬁes 3upp1y'the An-shan Iron andASteeL ﬁ6£ks.

Ch'i<tao-k’ou Mines b : S
' Located eight kilometers from the Kuo=sung Railroad Station
the Tfung-hua - Chi-an Railroad line in Liaoning Province,

. a., The ore deposit-is divided into east and west segments,
" The east mine follows the mountain range and is exposed, The
length is around one kilometer and the greatest width is nine

meters, This dePOSit“containsba-large quantity of hematite,
The west mine contains magnetite and stretches for 150 meters
from Nan-k'ou~ho-yu to the eastern slope of the west mine,

‘There are several places where the thicknress exceeds ten meters,

Iron content is around 50%, 5% mm, and lime content is 3-16%.

b Hematite and magnetite -~ 20,000,000 metric tons.

Cs G_rade. o ' Fe 'Mn‘r';«.Sj.QZ P~ S . Ca0

U520 5 100 0.03°0.06 3-16 .

’dc‘Dtstaﬁéé go'An-shan-is;520hki}ometersa'~'

Ce
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e Prodoction Outpute " .. i

C1941 ’ 1 154;000 metric tons )

1942 .- 260,000 o m

1943 - 326,000 ® w7

1944 L. 361,000 ® I

Daily output }ust prior to the conclusiOn of the war was

2, 000 métric tohs; (above according to, pre-war records)

fe Presumably they supply the’ An-shan Iron and Steel Works.
Ta-li-tzu Iron Mines ,

Located in Ta-li-tzu, an-chiang Hsien, Liaoning Province.
a. Iron Works constructed in Tung-tao-hua by the Tung-pien—tao
Development Company in 1938. Iron mines also develdped on a
large scale, :
b. The principal area. of the ‘mine is composed of a complex

‘formation of phyllite and limestone, The hematite is impregna-

ted in these. In the rorth there is a large batholith of
granite which has brought about a noticeable change in the
quality of the surrounding rocks, and in the vicinity of con-
tact with the quartzite a magnetite deposit is being formed,
¢, Hematite and magnetite deposits are said to be 10,000,000
metric tonss

de Grade: )

Fe - Mn 510, P s Cu  Ca0
5435 4.0-4.5  6-1° 0,04 0,03 0,01  +10

e+ During the pre=war period the ore was crushed to under 100

m/m and shipped to Aneshan and Chien-erh-p'u,

f. Distance from Shan-yuan to An~shan is 579 kilometers.
(above according to pre=war records)

g. Even as late as 1957 when they (i.es, the 404th Survey Unit

-of the An-shan Geological Survey Company) conducted a survey,

the ore reserve was found to be only 60,000 metric tons because
of decay; however according to the results obtained from a 1958

" survey, it was shown to be 31,000,000 metric tons, and the

annual production had been raised to 300,000 metric tons, By

. 1959 the annual production was to have been raised to 800,000
- metric tons,

.7'

of

he Shaft mining is utilized.
i. Ore shipments are made to the An-shan Iron and Steel Works,
The Chin-ling Iron Mines

Located in Shantung Province and straddle the three Hsien
I=tu, Lin-liu, and Huan~t'ai,
&e Mine returned to Japan in accordance with the 1919 German-

"Japanese treaty. Then for a time it was returned to China in

accordance with the Washington treaty of 1922, Occupied by
Japan in 1942; subsequently came under the mariagement of The

‘11



Japan Steel Pipe Manufacturing Company (Nihon Kokan). Large
scale mining qperations began in April 1943,
be A contact metamorphized ore deposit is impregnated in the
contact area of the diorite and limestone., The hangwall is
limestone; the footwall is diorite, The strike runs north
and east and lgs an inclination of 40°- 50°, The magnetite
and hematite ore deposits are in an expénding lenticular con-
‘ditidn, Altheggh it has the drawback of having 4 comparatively
' “'high sulphur content which crumbles with weathering, the ore
- 4s still of good quality, - S .

' ¢y Ore Reserves and Oré Grade: ' : L '

Ore reserves estlmated at 3 000;000 metric tons (pre-war estis
ffmate). C : ‘ e e

"Fe - FeO ' ‘:Fe05  Mi  S105° S P

5844 . 23,62 5.192.  0.24  5.66° 1.009 0.099
S 04124 3,51 0,003 0,67

i “

d. Production:

192 " 32,606 metric tons ¢

1943 250,093 " "o '
1944 145,942 » v o
1945 36,000 " "

e. Distance from Shan-ylian is 260 kilometers.
(above according to pre-war records)

£. A Preswar’ Analysis by Mines (from. source material #119 of
The Chiha Research Institute)

[}

“Lron Silicic Phosphorus " Sulphur

content acid content " content

'Shaft No, 1 : R o
.t Pit #1 61,67 5.46" “,0;011 . 0,080
#2 64424 5.38 0.034 0,078

#3 48.00 15,27 0.011°  0.053

#4 49.40 10,10 0.013 0.260

#5 44,00 12,25 0.025 " 06230

#6 64,18 4,87 0.029 - 0,063

Glory hole . . 65. 66 1076 ‘ 00088 ) 0.043
Outcrop c T 66446 4,94 0.057 @ . 0,063

The work sttuation for this mine is described. in an artie-

"'cle -entitled "The Chin-ling Iron Mine Is an Advanced Enterprise
"Unit" in ‘the’ 28th 1ssue of Metallurgz (1959). 1 have translated

12
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this article because 1 thiqk it is good reference material for
ascertaining the situation of mining development in China. (The
tone of this report i's at variance with other reports in that it

does not_particularly emphasize the role’ ‘played by the Communist
party committee members in on the spot guidanoe.) 3

The Chin-ling Iton Ming, Shantung,ngvince ' .
("The Chin-ling Iron Mine is dn Advanced Unit pf Mining" Metal-

utgz #26 L sic 7)

B Production and stripping dperations of the Chin-ling Iron
Mine in 1959 exceeded the 1958 level by 57% and 65% respectively.
*In spite of the fact that there was'a decrease in personnel and
no increase in facilities, the respective goals for 1959 were
attained during the period from January to May. There was a rapid
rise in labor efficiency and a noticeable drop in the cost of ore.
The target quota for May saw an increase of 106,47% with the labor
efficiency rate at around 138%. The cost of ore for April was
7.027 yﬁan, and it is estimated that the cost for May will be
5.08 yuan. The attainment of such excellent results by this mine
was due to two factors, full utilization of existing excavation
facilities and rationalization in the organization of labor.
'With regard to the utilization of the latent capacity.of the
‘existing facilities, the Chin-ling Iron Mine has modern drilling
" machines, electrically powered shovels, and electric locomotives
[ character missing in the compound, but presumably it is part of
the compound for "locomotive"_ /, all of which are important equip-
ment; furthermore the full utilization of this equipment and
development of its potential have a profound effect upon the
production and stripping operations of the mine., During the
first period of this year the utilization rate of equipment was
extremely low,.  Electrically powered shovels still had .a latent

- power potential of 37.84%, rock drills 36.28%, and hoists 22,01%,

The reason for this low rate of utilization was due to long over=

time work and frequent mechanical breakdown. During the first

' period over half of the time was expended in supplementary and
repair work, so if we could reduce this work, the rate would go

‘up to 275%, doubling the total amount of rocks drilled. If the

time expended in supplementary work, inspection, and repair could

' "be reduced for the rock drills, then the working ratio would

become 70%. Provided that this could have been accomplished,

~ stripping operations for 150,000 cubic meters should have been

~ successfully completed within the first period. Following the
analysis of this situation from the standpoint of management,

'a series of devices were utilized of which the following are

' some examples. - ¢ .

, .1, They established a parts manufacturing unit. In the

' past ‘time expended in inspection and reapir was so lengthy

because they suffered from a shortage of parts. When electric

13




shovels broke down, the mine was closed for séveral days because
of this shortage. However ‘they have recovered themselves through
- several months of effort.. At present they are able to manufac-

ture.all parts themselves with the exception of a'few large and
‘Precision parts; moreover the electric rock. drills are all in

" .9peratiqn,_and{they have also éxceeded their quota. for March,

2. They are concentrating on the polidy of Fepair and
actual use with 707% devoted to operation and 30% to. repair.
They are emphasi%ing daily maintenance work for the purpose of
raising the perdentage of equipment utilization, THey have made

‘. the intermediate repair of electric shovels the ‘résponsibility

of the work sites themselves by placing_specialists'in_fhé;fécb
tory proper, By these means alohe they have been able to.mani-

- 'fest the positiveness of the plant, Furthermore the engineers

' have hecome more_proficignt with the performance of the equipment

* because of ‘the [ system / of inspection and repair. P

" .3. They have instituted a holiday rotation system which
enables.them to fully utilize the equipment, Heretofore the
work ratio for stripping was poor. Becauge they mobilized a
relatively small work force all at once L for stripping_/, it
produced the defect of having various other sections disengaged,
. After the establishment of this holiday rotation system, produc-
tion personnel was not only reduced, but they were able to ..
utilize work time efficiently because the conditions for equip=-
ment and work site were well~defined. In short;.the fruits of
the efforts in this direction have sufficiently materialized,.

.4+ They are rigidly enforcing regulations governing work

and intensifying ideological education. ST

L e : ) :
:Single File / (— %{ié» ) I-t'iao Lung, "One Dragon" 7/ Opexation

for Coordinated Work Units

The work sites of the mines are ‘always changing; conse= -
quently the work conditions also change in this connection. The
distribution of the organization and personnel of~afwork‘unit,
the management of tools, track laying, and operational procedures

"must all fit the fluctuations of production exigencies. The work
units which were organized for specialized operations in 1958
usually produced the phenomenon of disengagement in other areas.
which in turn resulted in an extremely low rate of labor efficiency,
In order to rectify this situation "free di scussion® was conduc=- -
ted, arid it was decided that those plants which were in the final
stages of mechanization were to organize coordinated work units
which' were to have electric shovels as their principal equipment,
They organized the folldwing eight squads: rock drill, electric . .
shovel, pneumatic drill, electric locomotive, railway, railway
yard, overhead lines, and chai-kuei-kou? / question mark author's
(#ﬂqﬁiéﬁj)_/. They have adjusted the organic./ operational / .
forms such as blasting, pnieumatic drill“éecéqdary,blastiﬁg, the

14
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electric shovel, and shipment by electric locomotive from the
stone chip-'dispogal area to the railway yard, thus creating an
all-inclusive single file ("one dragon") operation, Each work
process was performed in close cooperation with the others with

. the electric shovélsg acting as the "dragon's head" and the other
work processeés wotking to servé the "dragon's head,” When the
squads met the Workers frém “dragon head":to "dragon tail", they
participated in mutual ctiticism of the respective work processes,
and in this way they were able to resolve immediately the various
problems of production confronting them} moreover they were also
able to establish firm convictions within each of the work pro=

. Cessess At the.work sites which are semi-mechanized coordinated

work units comprised of blasters, haulers, rail workers, and
reclamation vorkers were organized, and in this way a single file
("dragon") operation was formed with emphasis laid upon the:hoists.
Control of tools has become adjusted in line with the
improvement of labor organization. Supervisors are selected from
among the workers to exercise self-management over tools. These
- supervisors are in turn controlled from an overall standpoint by
a manager of a relatively ‘large work force. Each squad was
assigned specific areas of supervisory responsibility, hence
putting into effect the "Encouragement to Safely Overfulfill
Production”, At the same time that ideological education was
intensified, responsibility was proportionally alloted to labor,
They have instituted "the method of encouragement of a compre-
hensive and safe overfulfillment of monthly production” for the
purposes of driving home the basic principles, correctly manifese
ting the incentive function of material, and constantly raising
the rate of labor efficiency, -

Five goals were established for quantity and quality of
mining and stripping, economic accounting facilities for each
squad, personal safety, work attendance rate, and division into

- three classes and nine subclasses according to ideology. Super=-

- visors at each work site are authorized to give incentive pay in
accordance with the gbove mentioned method of overfulfilling pro-
duction. The class and subclass of individuals are determined by
discussion within the respective units. Although only a short
time has elapsed since the institution of "The Method of Safely
Overfulfilling Production”, results have already become evident at
this mine, The cooperation rate for all: the workers saw an increase
of 20% compared with the first period, The attendance rate in May
was ralsed by 987%. Since May the accident rate has seen a drastic
reduction; no heavy casualties were caused.

8. Li~kuo Iron Mines . n

Located 53 kilometers northeast of Ttung-shan, T'ung=-shan
Hsien, Kiangsu Province and four kilometers west of the Li-kuo
(Chin-p'u) Railroad Station. Ore found at Li-chia~wan, T'unge-
shan, T'ieh~-shan, and Hsi-ma-shan. It has been mined as far back
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as the Han dynasty and was mined increasingly during the Ttang,
Sung, and Ylan periggs. This mine was abandoned for several
hundred years because of the damaged fuel caused by .a large
amount -of underground water produced by digging below the sur-
face, The ore deposit is a contact deposit of black granite
and limestone with a length of 220 meters and a width of 55
meters, .The deposit 1s principally hematite, but.at times,con-
tains magnetite, Operation is giffiCufﬁﬁhépauseﬁogrthgﬂﬁ@der-
- ground water. The residual deposit 14 ‘medgre; ‘consequently large
- scale planning is impossiblé, - R I I B
as Residual deposit = 500,000 metric tons. -
- Fe: 54 =« 65 S: 0ul = 0.6 P: 0,04 = 0,2
(above according to pre-war records) . .
bs Distance to Lien-ylin-kang is 249 kilometers and to'Ch'ing-
tao is 694 kilometers, L o
Cs It services the An-shan Iron and Steel Works,
9. Miaowerh=-k'ou Iron Mines - . :
. Located five kilometers east of the Nan-fen Railroad
Station in An-feng Hsien, Pen-ch'i Hsien, Liaoning Province,
, During the pre-war period this was the principal mine
servicing the Pen-ch'i-hu Iron Works., At that time they estabe
lished a large ore dressing plant there under the impetus ‘of the
' treatment of lean ore by Aneshan., The ore deposit is dlso
banded as in the An-shan vicinity, The hang wall is composed
- of white mica schist, granite gneiss, quartzite and tremolite;
the foot wall is composed of mica schist, amphibole gneiss,
- chlorite schist, and quartzite, The ore deposit is stratified
in the mica gneiss and the chlorite schist, Rich ore bodies
which contain high grade ore can be found in limited areas. The
. ore deposit has a wide distribution, The length is six kilometers
- and has a 45° westward inclination; its greatest thickness exceeds
100:.meters, It is a magnetic ore body. .
The rich ore bodies, of which there are three large ones,
are interposed between the lean ore bodies, The length is 150
meters, the thickness is 25 meters, and the depth exceeds 1,200
meters. 70 meters below this ore body is the Ling-nan ore body
which has a length of 40 meters and a thickness of ten meters.
a. Ore Reserves and Grade : I .
) ~Surface and below
Fe Mn Si0p P S . 760 metérs

4

Sy

Rich Ore 55 0.3 5 0,02 0.14 . 3,000,000 metric tons
Lean Ore 34 0.2 - 51 0,02 0.04 273,000,000 *

be Production

1941 330,000 metric tons
- 1942 .. + 393,000 = v "

1943 '374,000. - . m

1944 © 424,000 v 0w
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The daily output at the close of the war was 1,000 metric tons
of rich ore and 2,000 metric toris of lean ore.
(above according to pre-war records) R

10, Wai-t'ou~shan Iron Mines ’ ’

Located six kilometers west of the Wai~t¢0u~shan Raii-
road Station,: An-feng Hsien, Pen-ch'i Hsien, Liaoning Province.
- "ay ‘The ore deposit is magnetite and hematitei It 1s impreg-

- nated in the banded gielss and crystallized schist and has a
length of 1,500 meters, a width of from five to 100 meters
and an inclination of 25° - 50° for both,
be Ore Reserves.ﬂ

Lean Ore: 324  15% 90,000,000 metric tons -
Rich Ore: " 54% ‘

ce Services the Pen~ch'i Iron and Steel Works. -
(above according to pre-war records)
11. Nan-fen Iron Mines
Located in Pen-ch'i Hsien, Liaoning Province. Of the ‘mines
located in the vieinity of the Pen-ch'i Iron and Steel Works,
the Nan-fen Iron Mine is the only new mine reported recently by
the Chinese. However it might be that the "Nan-fen Mines" is-a
term which also includes the Miao~erh~k'ou, Wai-ch'iau-t'ou, and -
Pa-p'an-ling Mines. Even if this were the case, it is thought
that the Miao-erh-k'ou Mine would be the principal one. The
annual capacity of the Nan-fen ore dressing plant is said to be
3,600,000 metric tons. If we take the annual pig iron output:
capability of the Pen-ch'i Iron and Steel Works to be 2,150,000
metric tons (i.e., the annual plan for the No. 1 and No. 2 blast
furnaces = 550,000 metric tons, and the output of the No. 3 and
No. 4 blast furnaces is supposed to be three times this figure or
1,600,000 metric tons, hence the figure 2,150,000 metric tons),
then we can say that supply and demand is more or less balanced
because 63% ~ 65% of the 3,600,000 metric tons ‘would ‘yield around
2,150,000 metric tons of clean ore.
12. Pa-p'an—ling Iron Mines
Located in Sun-chia~pao=-tzu,
a., Ore deposit is the same as Kung-chang-ling.
be Ore reserves are 2,000,000 metric tomns.,
c, Grade: _
Fe 58 «-67% Si0, 18 - 2. S-P 0,008 - 0,012
- d. Distance from Shan-yllan to Pen-ch'i is 33 kilometerse
e. Supplies the Pen-ch'i Iron and Steel Works.
(above according to pre-war records)
13. Pai=-ylin-o-po Iron Mines (Japanese transliteration PA-IN-BO-
KU=-TO) (Note: BO-KU=TO means nomad demarcation point.)
Located 48 kilometers northwest-by-west of Pai-ling-
miao and 165 kilometers north of Pao=t'ou, The relative height .
of the mine vicinity is 30 meters, and the topography :is charac-
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terized by gentle rolling hills. The char nter of the ore is
made up of two ore bodies with a L KLEAK ) "ta-ylechuang®,
literal translation == large tuberous condition / which are con-
tiguous with a replacement. deposit in siliciferous limestone.
The ore is composed of both magnetite and hematite. e T

‘Length. o 900‘meters. ; :“o?‘ 700 meters
Breadth .. 200. " ., .. .~ - 100 w

»Heig‘ht ' 130 "‘ 95 Uw L

Fe S0, B §  Sgni

Noi 1 6167 0.79 0,01 0,07 4.84
Noi 2 . -51.18 4.87 0,11 0,05 -

Estimated Ore Reserve: 15,000,000 to 60,000, 000 metric tons
(above according .to pre-war records)

Although the mine showed promise, it was never developed.

. In 1954 a survey was begun with the assistance of -Soviet geolo=
gists, and in the .same .year the Soviet government dispatched a

_ party of experts. consisting of the director of the Leningrad

_ Branch of the Black Metallurgical Planning Institute, a chlef

. engineer, and 30.others for the purpose of taking charge of -
selecting a site .and planning (i.e., for mine and iron foundry).
'Experiments for the utilization of dolomite were successful inder
the guidance of the Soviet expert in. _this field, Professor -

" Shumiko (Japanese transliteration) L could be Shumikov, Japanese
. transliteration sometimes drops the final "v", / In 1953 the ore
:'reserve for this mine was said to be 150,000,000 metric tons;
thowever the present estimate. exceeds 400,000,000 metric tons,
The, 1nsta11at10n of the largest ore crushing and. concrete water
dressing (77 ') -k 7K3 ’5/,ﬂ ) facilities at the 'Shan-ylian
.ore base has already been completed. (It is said that this is a
20 story building with a large contour structure.,) .

14, Ta-yeh Iron Mines

A lime grotto is located 512 nautical miles (980 kilometers)
from Shanghai toward the upper reaches- / of the Yangtze River /,
Ta-yeh Hsien, Hupei Provinces The mine is located 26 kilometers
from this point by rails It was discovered in 1890 by a Gérman
engineer under the employ of Chang Tzu / sic_/-t'ung, Construction
-work for the Han-yang Iron Foundry was commenced in 1891, Later,
however, the Ch'ing government was forced to séll the mine to
Sheng Hsuan-huai.. Japan started to :procure ore from 1904, -

The contact replacement deposit iis situated between the
.granite (hang wall) and the limestone (foot wall); the strike
runs from east to west and has an approximate nofthward inclina-
tion of 60°, The length is 5,000 meters, and there is a large
outcrop. - The t0p section.is hematite, but as the lower section

o
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is approached the magnetite content increases.. It contains some
copper; however it is st111 a high grade ore body; Crumbling is
rare, and the hardness is just right for mining.

NETY S

Ore Reserve and’ Grade

Main Ore Bodies (Hsiang&pi-shan, o 32 960'000}metr1c,tons

Shihetzu=shan, Chien-shan) S . 362,000 ?ﬁgf "
Lung~ttung . o © 737,000, % - @

. Shasmao-tzu _ , 6,300,000, w.. ©
T'ieh-menék‘an ) " Total &0, 299,000 ';?u "

20,000,000 metric tons were mined from the beginning .of the
mine to 1945, '

a. Avernge Grade;v“

 Fe  Mn 310 P 'S Cu A120
5949  0.18 § 0.078 0.3 0432 43

Cw / sic / As
3.92 0.003

be Handling of Ore: During the pre-war period lean and copper
ores were hand-picked,
¢e. Production:

1939 77,000 metric tons,

1940 . 399,000 v "

1941 1,101,000 n "

1942 1,455,000 " "

1943 1,104,000 W ¥

1944 883,000 .o

1945 - : -=w= Annual equipment capacity at

time was 2,000, 000.

(above dccording to pre-war records)

A geological survey was completed in 1954 with the assis~
tance of the Soviet Union, and as a result the new mining districts
of Chien-lin~-shan and Chin-shan-t'ien were discovered; moreover
a second layer of iron ore was discovered in the principal mining
district of Shih-tzu~shan., On the basis of the discovery that
the ore reserves of the Ta-yeh Iron Mines could be mined for the
next several decades, it was decided that a large scale iron and
_steel enterprise was to be built in Wu-han., Mechanized mining
‘and stripping operations were begun in 1955, The Shaneylan ore
dressing, electric ower and water supply facilities and a rail-
road between’ Shan-yuan and Wu-ch'ang have all been completed, The
annual output of ore for 1958 reached 1,210,000 metric tons.,

-There has not been any special material written on this
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year's output; however it has been noted that ore shipments to
the Wu-han Iron and Steel Works have been smooth and regular,
The.sulphur content'of ‘the ore shipment is said to.be. 0, 02%, -
_consequently, the ore has an acceptance rate of 100%. e
- 15, Lung~yen Iron Mines (Collective Texrm for Yén-t'ung-shan and
P'ang-chiaépao Iron Mines) .
a, Yen-t'ungsshan Iron Mines
Located nine kilometers east of . the Hslanshua Railroad
“~Station, Hopel Province. ' The Chinese government: created ‘the
‘semi-governtient. operated Lungeyen Iron and Steel Works in 1918;
however it was discontinued because it was unprofitable, In
1937 the Hsing-chung COmpany piahned its development,: and in
the same year thé Lungdyen Iron and Steel Co., Ltd, was formed,
A simple sedimenitary deposit consisting of three layers sand=-
wiched between the limestone, quartzite and/or the quartzite
of the lower section of the clay slate is located at a distance
of approximately ten meters., Only the top two layers of this
deposit were mined., The average thickness does not exceed
1.47 meters; however the range of distribution is broad, and
no other examples of_| this condition can be found. The ore is
dark red micaceous / (¥ ﬁﬂa{ﬁ\l literally means fishesurface-
condition = scaly = micaceous? _/ hematite which is lustrous,
The inclination of the top section is 10° south; as.it pro-
gresses downward it changes to 20° - 30°.
Ore reserves are approximately 400,000,000 metric*tbns.

Fe S0, Mn  Al,03 CaO S _ P - .Cu
52,06 21.64  0.18 0,24 0,62 0,03 O, 133 0,025

(above according to pre-war records) ;

Distance to Shih-ching-shan is 210 kilometers; distance
to An-shan is 1,162 kilometers, ,

As for the post-war period, 0perations were begun in
July 1958,

According to issue No, 45 of Métallurgg, the mine's
daily output was 3,300 metric tons in April 1959; consequently
I think that the annual capacity has been raised to 1,000,000
metric tons,

The production plan for 1959 was 1 000,000 - 1 200 000
‘metyic tons,

b. Ptang-chia~pao. ’ g

- Located 42 kilometers east of Hsuan-hua Station, Hopei
Province., The Chinese government created the semi-government
operated Lung=-yen Iron and Steel Works in 1918; however opera~’
tion was discontinued after the First World War because of
unprofitability. The mine- was amalgamated with the Lung-yen '
Iron and Steel Company that was formed in 1937, The ore ~
deposit is the same as that of Yen-t'ung-shan,. S

[
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Thickness of outcrop'

'l 3'5 horse 0.7 - 0.8 m"A'

0.3 horse 0 - 0.5m S

! It s a three layered ore deposit and hés a length of 8.6
: kilometerss \The deposit has the following distribution°

East section ; Relative height 50m"
Central sddétion . .7 340 m
West section : " " 350 m

The strike runs 25°N - 30%E. West of ‘the central section
is abbreviated East-West: L sic_/. The ore is micaceous reni-

formed hematite,
: Ore reserve is 65,000, 000 metric tons (pre-war estimate).

“Fe | 810, . 8 P
57.63  10.64 .- 0,005 0.132

Average of mined ore is 52%,

This mine has been shipping ore to the mines ‘located in
Hua-pei, and at present they have increased the number of pits
from three to five. Production has picked up. Since the total
annual production plan for 1959 for both Yen-t'ung and P'ang-
chia-pao mines is 3,500,000 metric tons, we can estimate the
capacity of this mine to be 3,500,000 - 1,200,000, or 2,300,000
metric tons. .

If we congider the present situation of the mine, it can
be seen that transportation has been the bottleneck. .Of the
154,000 metric tons mined in January 1959, only 75,000 metric tons
were shipped; moreover since there are very few ore storage areas,
storing large volumes of ore is impossible. Over half of the ore
is sent to Shih-ching-shanj the rest goes to T'ai-yuan and An-shan,

16. The Ch'i-chiang Iron Mines
a., 35 kilometers south of the Hsien seat Ch'i-chiang, Szechwan -
Province, are three mining districts with the principal mines
being T'u-t'ai, Ta~lo-pa, and Ma-liu=-ttan, . } e
bs The deposit is impregnated in the ore bed in the sandstone of
the upper / missing character -7 and Lo ( ~i) era [Tmost likelg
geologic period 7. The inclination of the ore bed is 11° = 15°
and thins to 0,6 = 2,5 meters. The ore is hematite. The deposit
is a bedded vein,
Ce Ore Reserves: The pre-war estimate was several million metric
tons; however the production plan for 1959 alone was 2,500,000 to
3,000,000 metric tons; consequently they. must have’ found a consi=-
derable amount of new ore reserves,
d. Production: T'u-t'ai and Ma-liu-t'an are Szechwan Province's
oldest mining districts. Their annual output for the year 1958
was 437,000 metric tons, The production plan for the entire.
Ch*i-chiang mines was 2,000,000 to 3,000,000 metric tons. T'u-
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t'ai became the principal mining district and was made respon-
sible for 1,000,000 metric tons. . -

The planned capability of the new facilities of Ta-
lo=pa is:250,000 metric tons, td be COmpleted in 1960 or
1961, The expanded segment of the Ttu-t'ai level: is to have

‘a 350,000 metric tons capability and is also to be completed
T in 1960 or 1961s o Ly ,
Grade: . Fe 3102 ~.. .8 P
Ttusttai . 57, 75 4459 0.060 0.083

‘és-Supplies the Chungking IrOn and Steel quks..»‘"“

17. The Nan-shan Iron Mines ’
Located 27 kilometers northeast of the Hsien seat Tang~- "'

t'u, Anhwei Provincei Has been under the- management of the Hua~
ching Mining Industries since 1938. The ore is principally hema-
tite, The length of the ore body is 350 meters; the width is 40
metaers. . ; . .

a. Ore Reserves: 4,000,000 to 6, 000 000 metric tons

(pre-war estimate)
The present situation is not definite, however the
- Tung=shan Mining District alone contains 5, 000 000 metric

tonse
b, Grade:,
" Pe S0, M S P A1203 Cu™’
62 6 0.2 0.3 0.3 .- -
045 0.5 1, 52 04013

'60 6 504 0.17

Ce Supplxes the Ane-shan Iron and Steel Works. ‘
- d, Distarce from the base of the mountain is 20 kilometers.’

: At present it.is an open pit mine with mechanized mining
facilities. In 1958 290,000 metric tons were mined in the Tung-
shan Mining District alone. The planned output for 1959 is
scheduled to be 500,000 metric tons.
18...The Yao=-shan Iron Mines

Located 22 kilometers northeast of the Hsien seat Tang=
t'u, Anhwei Province., It contains the two mountains, Ta-yao-"
shan, and Hsiao-yao=-shan, The length of the ore bed i's 350 meters,
its width is 60 meters. The ore is magnetite..
a. Ore Reserves: 3,980,000 metric tons (pre-war estimate)
b. Grade:

Fe - S0, © P, S Al03 Mn Ca0
55-56 . 5-17  0.56 0,13 1,43 0,13 3.62
MgO . Cu

0.39 0 01

ce It is an 0pen pit mine and has mechanized mining feoilities.
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19. The Feng-huang-shan Iron’ Mines
Located to the northeast of Mo-ling-ke, Chiang~ning .

Hsien, Kiangsu Province, and 30 miles south of Nanking. Develop=
ment of the mine initiated by the Japanese in 1938, ' The raile
road between the basg of the mountain and Feng-hsiang (along the
Yangtze River) was apened to traffic in 1940, It is a contact
ore deposit impregnated in the contact ‘area of the sandstone,
limestone, and granité._ The mine is an: isolated mountdin having
two peaks with heights of 120°and 90 metets. The length of the
mine is approximately’ 500 meters. The outcrop is hematite and
is located behind the mcuntain' it is 130 meters long and 80
meters thick,

a. Ore Reserve: the residual deposit at the end of the war

was 2,000,000 metri¢ tons.

Fe 8102 . MnO Al203 MgO S

bs Past Output:

1940 30,000
1941 100,000
1942 200,000
1943 300,000
1944 100,000

1945 . ee-

ce There have been reports that this mine has been shipping
ore to the Wu-hsi and Tung-feng Iron Works., It is also possi~
ble that ore is shipped to the Nanking Iron and Steel Works, ' .-
20. The Tien~tu Iron Mines .
‘Located at the southern tip of Hai-nan Island at Yﬂ-lin-
kang; the base of the mountain is 12 kilometers northeast of this
site. There is a 3' 6" ore freight line for 11 kilometers between
An-yu-yen-pi /or the An~yu dike/, which could be called the east
harbor of Yu-lin-kang, and the base of the mountain, The mine
was surveyed by the Ishihara Industries in 1939 with construc-
tion work begun in June of the same year., Within ten months the -
mine was in operation, 2,900,000 metric_tons were shi ped up to
the end of the war, It is a chiao-hua /chiao~hua ( X
probable misprint for chiao-tai (% fK‘) meaning replacement
deposie/ type deposit developed in the vicinity of contact of
the granite, phyllite, and quartzite.' The ore is magnetite and
the ore beds are located to north, east, and west., The length
of the east ore body is 165 meters and the width is 100 meters,
but it becomes narrower as it descends. The surface portion of -
the north ore body is covered with boulders, The north ore ‘body
~1s 70 meters long and 30 meters wide 50 meters below the surface.
The west ore body has a tuberous L_/ condition and is 160 meters
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long and 45 meters wide. It is metamorphized 50 meters”bel&w the

surface,
a. Ore Reserve: 1, 800 000 metric tOnsn(pre~war estimate)
-. At the end of the war there were 240 000 metric tons of ore

in storage.

bes ‘Grade: ' : R
FeO = Fg M 5102 ;QﬁtP y 8 co”
8.8 63 0.5 5°..70403 7 0,01 0.01/0,02
» 65 0.6 4 00hs 0,02 - b
Ca0  AlL03 e R
044 202 e e
¢l Pre-war Productiqn:
1940 169,599 metric tons ..
11941 - 355,921 »  w
1942 893,824 m m
1943 Lo1gs1L v
1944 . 359,777_.m ___m
Total z 697,632 W W

(above according;to pre-war records)

Detailed information concerning the developmental situ-
ation in the post-war pariod has been unobtainable; however
according to issue No, 3 of Metallurgy in 1959 on the mining
. intensity for the open pit mine at TEen-tu Mines, the average
- monthly output was 395.8 metric tons with ‘the highest monthly
 output reaching 1,186 metric tons., Consequently all we can -
ascertain here is that open pit mining operations are being
resumed, There are indications that Yu-lin-kang is being uti-
-1ized as a Soviet naval port. '

" In March 1958 Mr. Nakai, Chief of Operations, and Mr,
Nagata, Chief of the ‘Statistical Survey Section, both of the
Yawata Iron Works, made an official trip to Haie-nan Island for.
the purpose of making an on the spot mining survey, According
to their report the mine has a residual deposit of 800,000 metric
tons covering the period from March 1958 to the present; however
it appears that the Chinese have announced that presently it is
not being mined.

According to World Charter Service dated 28 October 1959,
8 freighter- (ship name unknown) was booked for 10,000 metric tons
of ore to be loaded in December at FIO 58 shillings between Yu-
lin'and Poland; furthermore their report: of 12 October states,
"draught 30 foot freight space.“ ,

+ ‘It is also reported that a loading ‘date between December’
and January is being selected . for shipping iron ore from l-1lin
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to Poland at FIO 55 shillings. We cam see from this that part of
the ore has been shipped to Poland, (Note- According to an
unconfirmed report, the Soviet Unidn has concluded a ten year
lend-lease dgreement with the Chinese £or a submarine base on Hai-
nan Island; consequently port entry into Yﬁslin-kang might be
restricted,) S
21, The Shihllu Iron Mine LTt
Lécated at Ch'ahg-chiang H51en (at the uppet reaches of
the Ch'ang River) .54 kilometers from Pei-li and 52 kilometers
east of the westefn bank of the port of Pa-so (Pa-so-kang). It
‘'was discovered by the Japan Nitrogen Industries in 1940 with
developmental work initiated in 1941, A railway was put into
operation just two years after initial construction, By 1944
"~ 410,000 metric tons had been exported. When the war ended,
450,000 metric tons were in storage at Pa-so-kang, ' _
a)lSpecial characteristics of the ore deposit: It is a
replacement deposit of hematite and magnetite which is devel-
oped in the vicinity of contact of the granite, quartzite,
limestone, and sericite. The deposit parallels the country
rock bedding and is almost perfectly replaced; however there
are numerous horses contained within thé ore body, The quality
of the ore decreases the more the mine is developed. Ore
reserves at the end of the war were 60,000,000 metric tons,
There is, however, an estimate which sets: the ore reserves at
around 400,000,000 metric tons,
be Grade:

FeO - Fe Mn 5102 S P
142 58-63 0,05-0.14  9-14  0,008-0.019 0,012-0.027

Cu Al Ca0
) 0.007 0.74-2.4 A003"006

ce. Shipping: The distance from the base of the mountain to
Pa-so~kang is 54 kilometers. There is a 3 6" gauge railway,
d. Pre~war Mining Situation: . ' '

1941 1942 1943 1944 Total
‘Mined 5,000 84,348 393,787 360,305 843,440
Shipped by rail 1,620 84,966 383,579 204,435 . 678,600
Loaded on Japa- 51,456 248,012 110,900 410,358

nese ships

Pa-so-kang: The Pa-so dike (Yen-pi) was completed in 1943
and was capable of disembarking two 10,000 metric tons class
ships simultaneously., Water depth is from 15 to 16 meters.
It has the following loading facilities: (1) type 1 42" wide
conveyor belt, (2) two loaders (each loader has the capacity
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- of loading 31 000 tons an hour,) (3) ore storage capacity for

_a loading year is 5,000,000 tons. It has been reported that
. the annual shipping capacity of Pa-so and Shih-lu was 3 000 000

"tons. o

........

lurgz (April 1959) had the following to say' "Iron mines on
Hai-nan Island have thé responsibility of supplying several key
enterprises on the mainland,. The national plan has been redlized
both in time and quality; the average grade of the ore has been
assessed at 55%." So we can see, at least, that the ore is ear-
marked for internal consumption within China proper, L
" The average mining intensity for open pit mining ‘For- 1958
has beéen reported to be 153.2 metric tons per month, ' S
This mine was surveyed by Mr. Nakai, the present Chief of
Operations, and Mr, Nagata, Chief of the Statistical Survey Sec~
"tion of the thata Iron Works, together with Mr. Shang Kuang-
wen, manager of the China Mining Company.
According to their report =-° ‘
a. Developmental work was begun on the Shihelu Mine on Hai-
-nan Island in 1955, By July 1957 they had tentatively restored
all facilities. ' '
be By February 1958 they had exported 400,000 ‘metric tons to
the An-shan Iron and Steel Works and other companies,
c. The principal motive power is primarily thermal (diésel
independent electric power plant); however one part .of ‘the
mine is also using power from the Tung-fang hydro-electric
power station of Japanesé vintage. There is also another
‘hydro-eleétric power station which is being built,"
de Ore reserves: The Chinese estimate the reserves to be at
least 250,000,000 metric tons; consequently they are promoting
developmental plans on this basis, They are continuously
. encouraging survey of the mine. The conservative figure of
250,000,000 metric tons is probably’ wrong, for they haVe dis-
. covered a new mine in the interim,

e. The iron content ranges from 50-60%. If 50% were acceptable,

then the amount supplied to Japan could be sharply increased.
f. Production output of Shou-chien (%fFEﬂ ) / ? / A mining
. engineer at Shih«lu has said that it was possible to produce
5,000,000 metric tons a year, ILf this were the case, then
,1they would have to expand their railway to a broad gauge.
‘'ge Pa~so-kang: It has been completely restored, Water depth
is 57 meters., There are two plers, and they are in the pro-
. cess of building another. When completed, they will be able
to handle loading for three ships at a time,
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| A Summary of the 1958 Shih-lu Iron Ore |
Sales Contract Contained in the 1958 Sino-Japanese
Iron and. Steel Agreement

1. Iteme"Iron from Shih-lu, Hai-nan Island,
2, Specification:

Fe¢ ' dry measure ~above 58%  minimum s6%
$10 non CL.om o 15% | L
VA1283 . (unknown) A T
S. ¢+ dry measure * under 0,11%
P n . 'gv S " " )
Cu S 7 v 0,06%
Grit wet weight under 10 m/m under 40%

- 10 m/m to 203 m/m under 60%
Total water volume under 5%

3. Quantity: 400,000 metric tons (wet weight)

4, Unit price: The dry measure analysis of 58% is used as the
basis for calculating price, FOB Pa=-so wet weight K.T. 53
shillings 7 pence (loading charge included). Price increases
or decreases two shillings with each one percent increase or
decrease of iron content., When water content exceeds five
percent, the equivalent in weight (i.e., of the exceeded amount)
is deducted from the price,

S5e¢ Time of delivery: Between May 1958 and December 1958.

6e Port of delivery: Pa-so-kang
7. Packing: Scattered piles,

8, Inspection: The final decision on weight and quality rests
with the check list of the Chinese Commodity Inspectorate.
(Note: Shipments have been increasing each year, By
1964 they 'should be around 2,300,000 metric tons. Prices.

o are fixed each year,) R

22. Chti=lien and Ching~ttieh Iron Mines

Located south of Chiu-ch'Uan which is on- the western fringe

of Kansu Province, The Ch'i-lien mountain range is considered to
be the Ural Mountains of China. They are making steady progress
in surveying this range. The Ching-t'ieh Mine is estimated to be
located 100 kilometers south of Chiu-ch'uan. I discovered that
an iron base is being constructed with this mine as its basis;
however details are unknown, -
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MINING INTENSITY FOR. IRON MINES PER-METRIC TON

3 PR - oW

; ‘«‘”iiAbérﬁgéit“MaXImum Febs  Apr. July
»:for 1958 ' for 1958 , 19531‘ 1959 1959

AR

Ta-ku-shan Open pit -~ """ 248 GaL 254 267 347
Trien-tu woon 395.8 1,186 1
Yao-shan noow 393 - 545 L : ,
Nan-fen (Pen=ch'j) v . w. 384 557 435. - 307 297
Tungean<ghan =~ #» » 324,7 569 1283 170
Nan=shan L 226 310 304 440
Li~kuo Lo “‘" L 215 274 300
Shihelu =~~~ 'n w 153,2. 250 L
Ying-tfao-yuan = # » 149,1 194 237 93
Chin-ling w133 164 475.. - 483 856
Feng-huangeshan '~ %.. ». ‘ e s U 314 328
Pai=-ylni- ' L C..--337,. 218
Hei-wang " " N - u5~.*ff 7f;";2661‘“
(Shantung) P e
Kungachang=ling, Shaft mining ~* 5,05 - 15,00 - 7.65 22,20 10,0
Ying-t'ao~yuan ' " " 75486 9,737 6,63 12441 5.9
Nan-fen - S " 5429 . 140117
Chti-tao«ktou -  n . " 6.01 739 o i 4,8
Ch*i~chiang =~ LU C e T 2b444 0 25,53 25,30
Ta=sli-tzu -~ - 'u " - ST 5420 . 6.3
Ta=ku=ghan AL U - P
Nan-shan.. =~ = = » "

Ce With Respect to the Question of Importation gg_Chiﬁééé.Produced
Iron Ore - I

China is promoting a crash production increase plan for iron and
steel; however 'the present situation is that there is not enough iron ore
to meet these demands. Although we could say that the possibility of
exporting ore is slight until a domestic surplus is achieved, there have
been not.a féw cases where China has given priority to exports for the
purpose of obtaining construction materials in spite of the condition of

the domestic scetries Consequently I would like to examine this kind of
possibility with regard to steel export. - vl ' Lo
ls: Mines with a possibility for export from the standpoint of the
conditions of location.
as Iron Ore from Hai-nan Island
Metallurgy has reported that China is giving strategic
considerations in the construction of her iron and steel bases;
however no announcements have been made as yet which indicate
that there is to be a large scale iron and steel base constructed
on Hai-nan Island. Even if we supposed that the annual shipment
to the mainland was to be 1,000,000 metric tons, this would
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- still necessitate 100 ships of the 10 000 ton class for a one~
way operation, It seems unlikely that China .would be able to
afford the wear and tear on that much tonnage until dsome time
in the future. So from this point of view, there should be a
large chance of Hai-nan- Island ore's becoming the object of
export; tberefore I would like to lbbh forward to a conclusion
of an importation agreemént An line with ‘the, First Iron and ’
Steel Agreement if trade-is re-0penedg

be Iron Ore Produced in Shantung Provirce " ‘

The iron ore produced by the key enterpr1ses, the Chin-
ling and Hei-yao Mines, is not consumed within-the* ‘province
itself but shipped to Tai-yuan and An-shan. Although ‘the quan-
tity of ore from these mines is not as large as that from Hai«"-
nan Island, I feel that there is still a chance for export to ‘
Japan, A - , RRER AR

D, Small Scale Iron Mines

1. There are 240 medium and small scale iron mines in China, and
the majority of these were developed as a result of last year's
All China Iron Movement. These medium and small scale mines are
responsible for supplying the small blast furnaces. Most of these
mines are mined by hand, When the All China Iron Ore Medium and
Small Scale Mines Conference was held in the spring of 1959 at
Peiping, the principal problems that were raised were the "hand-
made” mechanization Lbandmade machines/ of mining work done by
hand and the initiation of a mass movement for the purpose of
reforming operations, It appears that various measures are being
contrived to curtail cost and maintain "increased production by
leaps and bounds", notwithstanding the fact that resources are
insufficient in most cases. .
2, Production Output: They have decided on the policy of having
" the medium and small scale mines produce two-fifths of the total
national iron ore output. Since they have announced that the
medium and small scale mines produced 20,000,000 metric tons
during the first half of 1959, I think that their annual produc=
tion must have been above 40,000,000 metric tons,
3. Grade: China's Ministry of Metallurgical Industries has speci-
fied that ore earmarked for small blast furnaces must be 407 Fe
and above and the grit must be 2«25 m/m, Evidently the policy is
to have ore with 50% Fe and above supply medium and large scale
blast furnaces. So I think that it would be permissible to think
_that the grade for the majority of the small scale iron mines is
“around 40%.
"4, Small Scale Mines -- with Special Emphasis on Purchasing Price
for Ore
Information regarding price regulations for iron ore has
not yet been received; however apparently each mine is not disre-
garding cost, but instead they are pouring more of their efforts
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toward rationalization of management in order to curtail cost,
An analysis of cost for pig. iron from small scale domestic and
foreign type blast furmaces during the month of August 1959 was

treated in the 9 October 1959 issue of Metallurgy as follows,

T Admini-
R Cast. per A S iT strative

Name of Entezpfise metric ton { "Coke ‘?Wages Expenses

Kuei-chou Shui-i Iron 844367 24,07 '35.19-% 4,19 15.53
and Steel Works =~ = . o

Wan-fu Iron and Steel =~ 96.54 ~ 41,87 27.8 v 445 14413
Works (Szechwan Pro- oo s :
vince) . o SR

An-fu Iron and Steel 159,37 28,82 90.86 5.83 "11,80
Works (Kiangsi Pro=
vince)

Jen~ho Iron Foundry 172.42 61,25 69.61 - 16417 . 23,48
(Hunan. Province).

Chang=chih Iron and 195.84 90.26 = 39.0 " 9426 43,99
Steel Works. (Shansi o : .
Province) D _ ' f ;o

Shih-chia-chuang Iron  207.99 64,76 54431 6.54 ° 43,20
and Steel Works (Hopei ' ; ' : -
Province) o

Shui-chih Iron Foundry 218,62 41,62 129,53 5.39 14,07
(Honan Province) - |

An-shan Kung-ghang-ling 237,52 24,34 88466 19.07 94,97
Mines, 55 m’ small . : B
blast furnaces o ' _ : ' o

K'ai-ylan #1 Iron and 451,10 102,23 238,62 “10.12 - 69,13
Steel Works (Liaoning ' S :
Province) . _ . : B

Chia~mu-ssu #1 Iron and 553.80 51,99 211.97 80,49

Steel Works (Heilunge.
kiang Province)

162.11

When estimating ore cost from the above chart, we can take the
average cost to be 45 yuan per ton of iron ore, although there

are: great differences Lin the capacities/ of the small blast fur-
nacess So if one ton of pig iron takes three tons of ore, then
the price for onme ton of iron ore will be 15 yuan, -
5« Problems of Small Scale Iron Mines

The 29 August issue of Metallurgy, No. 35; has announced
that the Iron and Steel Bureau of the Ministry of Metallurgy has
decided on the policy of large quantity production of good qual-
ity pig iron by small blast furnaces. The following are extracts
- of the sections concerning iron ore, '
a. Increasing Iron Content of the Ore by Washing ,

When the iron content is extremely low, the quantity of
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ore coké consumption is to be increased to raise the sulphur

content and also to raise the cost. Where there is lean ore,

the ore is to be hand-picked, the mud and sand Washed the ore

roasted, and the fine ore sintered.

be 50 Percent of the Sulphur Content Can Be Eliminated frOm
‘High Sulphutr Ore by Roésti

80-90% of the sulphur cohtent can be eliminated by
roasting fine ore; this also means that the fine ore is being
utilized, The limestone is also, to be used after it is fired
into calcium oxide. Heat waste can also be prevented because

- the limestone becomes calcium oxide in the furnace,
c. Raw Ore Should Be Used after Sufficient Mixing .-

It looks as though the utilization and collection of
fine ore produced in large quantities by small scale mines has
become an important problem because the country is deficient in
the supply of ore earmarked for small blast furnaces. There
was an interesting article in issue No. 26 of Metallurgy using
Shantung Province as an example of fine ore loss,

(1) A 20% loss incurred during mining,

(2) 34% becomes fine ore during shipment,

(3) 5% loss incurred from the mine to the furnaces.,

(4) When lump ore is put into 10 HP crushers, 31.48% becomes

fine ore.
If we use the above percentages and mine 100 tons of raw ore,

we would have the following:

Stage 1 Stage 2

Raw ore Loss Remainder Raw ore Loss Remainder
iOO 20% 80 80 34% . 52.8
Stage 3 ' o Stage 4
Raw ore Loss Remainder - Raw ore loss Remainder
52.8 5% .SO.LQ 50.16 31.48% 34.36

- In short, only 34.36 tons of raw ore can be utilized;
furthermore if it takes three tons of iron ore to produce one
ton of pig iron, then 81.3 tons of faw ore would be needed,

6. It is difficult to gather detailed information on individual

. mines; however the general situation by provinces is made public

sporadically, I have compiled this information as follows:
a, Shantung Province

(1) The 1959 production target for 40% and above was
7,000,000 metric tons, (This figure is prior to revision;
the revised figure was 35% less so it would be 4,550,000
metric. tons.)
(2) Key mines == Chin=ling, Hei~wang, and Kuo=-t'ien are the
main producers. Chin-ling and Ssu-pao~-shan Iron Mines export
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to othér)provinces.
'(3) Orewith grades of 45% and above i's supplied to’blast
furnaces with ‘55 m3 capacity and above; ore with a grade gf
40% is supplied to blast furnaces ‘with capacities of 50 m
or lesse: ‘ .
b. Hopei Provifice - ‘
(1) Wu-aq Iron Mine ad lean ore, Ma&hsia-k'ou -~ high grade,
Ch'ing-yuan fron Mines == autolytic ore, Chang-ting Iron
Mine. e 40% Fe, and*Tﬁngwchiao Iron Mines --‘/36 -informations/
" Most’ of the 'ore ‘From Hopel is lean ore, ° Judging from
their regulation that a grade of below ‘40% cannot be used,
self<sufficiency 1s difficult. A good part of it is fine ore.
cs Shansi Province
" (1)-'The ‘1959 pig iron production goal was 1,600, 000 tons
(figure before revision); however the province is not self-
sufficient in ore.
(2) Ore reserves for the province exceed 350 000,000‘metric
tons, Grade is 45% Fe and above; some is 70%. All mines
are within ten kilometers of railways.
(3) 27 iron mines are being developed. It has been decided
‘to develop the large mining district of Wu-t'ai, Lan Hsien,
" The old mining districts of P*ing-shan, Hsi-aneli, Lin-fen,
O-k'ou of Wu-t'ai, and Ku-chiao-hu-yen-shan are being recon-
structed,
d, Hunan Province - e '
The 1959 production target was 3,680,000 metric tons
(before revision). Six key mines were to be developed.
e+ Anhwei Province
This is a.key iron manufacturing province which produced
1,116,000 metric tons of pig iron during the period from January
to August 1958, The mines are distributed along the southern
bank of the Yangtze River, Information on mining production is
not clear; however it is possible that the province is self-
‘sufficient, - - .
f. Szechwan Province
" In the past Szechwan imported about SOA of ‘her pig iron
for steel manufacture from An-shan, Ttai- yuan, Pen~ch'i and
Ta~-yeh; however the:province produced 830,000 metric tons of
pig iron in 1958. "By Julg 1959 small blast furnaces with a
" total capacity of 6,087 m” had ‘been constructed which produced
1,000,000 metric tons of pig iron; this seems to indicate that
Szechwan is almost self-sufficient in this respect. .

E. Ore Dressing in Large Scale Mines

[Chart on Concentrate Grade by Ore Dressing, % Fe, at end of tran-
slation.

The January 1959 issue of Metallurgy has listed the following
problematical points of ore dressing:
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1. The metal withdrawal percentage by ore- dressing for China,

C - during 1958 was under 70%. (Normally Lshould be/ 70-80% ) (Note:
. By the second half of 1959 it vas over 70% as indicated in another
' chart,)

2+ There is still room for inCreasing the capacity of crushers.

The Nan-fen No. 4 Ore Dressxng Plant has a high.efficiency opera-
ting at 4i6 metric tons per hour m3 the Ta-kuéshan Flotating Plant
is opegat*ng at a low effiaiency rate of- thr?e metric tons per

hour m™,
3. It is necessary to find sOme means to recover the COpper and
cobalt content from Ta-yeh. iron ore.. : Lot

4. Experiments are being conducted on the manufacture of soy bean
oil-fatty acid-oxidized oil /direct translation of Daizuyushibo-
san sankayu/ NM=-11, pulp waste, rosin oxide, sodium alcoholate,
and rosin sulphide-sodium alcoholate as by-products of flotation°
however they are still insufficient, .
5., We would like to establish the goal of 65% as the minimum grade
. of concentrate and 90% as the percentage of metal withdrawal from
mechanical dressing.
6. Because we have not as yet sufficiently mastered the methed of
combining flotation with power selection & }ﬁf ¥ ), upon which
we recently began operation, further reseafch shotild be continued,
7. Research should be conducted on the use of lean hematite in flo-
tation. :
8. The degree of granulation by crushers should be raised with
5 m/T per m” hour established as a goal,
China®s model ore dressing plants seem to be those of Pen-ch'i
and Nan-fen. The daily output is 10,000 metric tons with the concentrate
grade reaching 64%. These plants are experimenting with the ore dressing
method of combining magnetic separation with power selection, and they
have been successful in raising the grade of lean ore to 64% with a
maximum of 66-67%.

F. Pellet Ore

Evidently the Chinese have been successful in creating a new tech-
nique, viz., producing pellet ore. . Details of this technique were published

in Metallurgy under the authorship of Lin Yun-hsia of the An-shan Iron
and Steel Works Sintering Plant. I have translated the entire article in

the hope that it will serve as a reference and also because it is related
to the question of importation of ore from the Soviet Union /(sic) more
likely the author meant Communist China,/

Pellet Ore

- By Lin Yﬂn-hsia, Sintering Plant,
An-shan Iron and Steel Works

Producing autolytic pellet ore by using finely pulverized ore is a
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progressive technique in ingot production., It is one of the items con-
tained in our nation's 12 year scientific program. Last year (1958),
under the stimuli of the Great Leap Forward and with the support of all
workers, the ore briquette factory of our sintering plant was successful
in achieving a foothold on this progressive technique through "30 experi-
ments covering 45 grueling days, On 1 October the first pellet ore
~machine in our nation was completed and thrown into production., Since
then half a year of pos1tive achievements in production has gone-by;
presently the machine {3 engaged in'the production battle for iron and
steels In 38 days our factory constructed the second pellet ore machine
which has been producing since May,” =~ "
.. 1+ The Advantages of Pellet Ore '
‘ ‘There are advantages of using pellet ore, Iron tontent,
machine intensity (chi-ch'i ch'iang-tu), and grit are all better
~than sintered ore, Alkalinity has only reached 0.67 because of the
unsettled situation of the present limestone crushing facilities;
however it is certain that the capability will be raised to -
exceed 1.2 in the future. Compared to the: present manufactured
products of open hearth angular ore (p'ing-lu chleh=t'uan-k‘uang)
the iron content is a’'little lower; however pellet ore is not only
produced much easier but also in large quantities. The production
output capacity of this factory is already six times that of
angular ore., The chart below will clearly show the superiority
of pellet ore,

c uan-ku /sic/ Grit -
Iron ( zgﬁﬁ ) " under = External
Type Content Alkalinity under 5 m/m Fel 5 m/m Shape
Pellet Ore 56,45 0.67 " 11.9 6481 - spherical
L , o ' ST 10.25
Sintered Ore 50,14 1,195 122,36 18,37 9.58 ° amorphous
: ' 10-100
Angular Ore 61.03 0,122 4,35 3.67 ‘== angular ingots

170x170x60

Pellet ore was used in several blast furnaces at the An-
shan Steel Works; the results were excellent. The coke ratio was
reduced seven percent, and the output was increased seven perceént
as a result of 50% use of pellet ore in two blast ‘furnaces during
the month of April. The metallurgical intensity (yeh-lien ch'iang-
tu) was increased to a high degree., Although the history of the -
production of pellet ore has been short, it is thought that after
respective indexes concerning quality have been improved, the
metallurgical intensity has been raised, the coke ratio has been
lowered, and production output has been increased, pellet ore
will further demonstrate its powerful capabilities in the future.
2, History of the New Technique

Pellet ore originated in the ore briquette factory of our
plant. This factory had been producing brick-shaped angular ore;
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: however since its productiOn necessitated: large labor power, the
product1on efficiency rate was low with each briquette machine
producing only 200 toms dailyl In addition, there was a large
disparity in the quality of the products and reduction was poor,
80 our broducts were not ‘welcomed by iron foundries,

Motivated with enthusiasm by the Movement for Technological

Revolution, workers of the ore briquette factory of our plant

“have endeavored to rectify the backward nature :f our angular ore
‘production since the second half of last yeat (1958), .Coincis
dentally the Soviet specialist, Mr, U-I-CHI~-U-~CHIN /Japanese roman-
ization/, had just read reports on the production of pellet ore
and on experiments conducted by the Chung=nan Metallurgical and
Mining Institute., In response to this reading a coalition group
comprised of cadre, technicians and workers of the plant organized
an experimental unit, An old mill was remodelled using the method
of "Rehabilitation through Self-strength,” and a pellet producing

- machine was constructed, The workers made an experimental furnace
by hand and were able to achieve initial success after 39. experi-
ments. However there were still many difficulties in the work
processes from the experimental laboratory to the industrial pro-
-duction stage. These problems were speedily resolved as a result
of a total mobilization of workers and Party /members/ in the
plant, For example, problems concerning furnace structure, raw
material feeding equipment, and ore unloaders were all solved by
the "3Self-strength" of the masses. All electrical and mechanical
workers at the Works were mobilized, and after 45 days of work on
this projant, one pellet ore machine was manufactured, This year
we again designed and produced a second pellet ore machine. For
the most part, old facilities of the angular ore type were utilized
and remode»led to manufacture these two pellet ore machines, so

_the maruLaLture was easy and old /(sic) probable misprint for
speedy’ to be accomplished. We have scheduled another pellet ore
machine for August which would make the daily output 4,500 metric
tons, which is enough to supply our blast furnaces.

3. Method of Manufacturing Pellet Ore

.‘The chief raw materials for pellet ore will be obtained

from this plant, This will be finely granulated ore with 63,5%
Fe, water content under 10%, and grit at 0,074 m/m. Quicklime
of 127 with grit from 0 to 5 is added as flux and also as binding
material for the pellets., After the amounts are measured, the
materials are put onto a conveyor belt which takes the material
to the intermediate ore bucket located above the pellet ore machine;
then two~thirds of the material from the two openings in the mill
feeder is conveyed to the left side of the large,partition of the
pellet ore machine (i.e., the fei-tsao=ch'iu-ch'u -~ non-pellet
producing section); the 1pharacter missing/ is conveyed to the

right top section of the pellet ore machine (i.e., tsao-ch'iu-
ch'll =~ pellet producing section.) This type of conveying speeds
up pellet production,



It is necessary to convey the material evenly., If there is
excessive material, the revolving time of the forms within the
basin of the pellet ore machine will not be fast enough, and the
pellets will be discharged before attaining their regulation grit,
When there is insufficient material, the length of time.for forming
pellets in the basin of the gellat cre machine ‘is extended; and
the water content of the surface of the forming pellets is:increased
so as to produce coking properties between pelletSs

Since the water content of the pellet production material

determines the intensity and speed of the pellet fqrmation, it
must be strictly regulated. We have found.through our .experience
that a water content of 11% 4+ 0,2% is just right for pellet for-
mation. The general practice in the method of water feeding is
to add appropriate quantities of water after the materials have
been suitably mixed; however because this dépends on the¢ondition
of the pellet ore machine, there are cases where more water is
addeds The proto=-pellet (Mu-ch'iu == mother pellet) is constantly
_'revolv1ng in the pellet ore machine, After the forming pellets
attain a specified size, they are rotated out of the machine., At
this stage, coke dust of 0-3 m/m grit or anthracite is added, =
We have even experimented with gas ash (wa-ssu-hui), Grit for
over 96% of the formed pellets must be 10-25 m/m; water content
. must be 11,2 plus /or minus/ 0.2%, and the intensity of pressure
‘resistance must be above seven Kg per. A drop test from a height
of 500 centimeters must be conducted four times, The finished
product is conveyed to a materials receptacle and loaded evenly
onto a flat car, Presently the problem of uneven receiving has
not been solved. Normally it is evened out by hand, The first
pellet roasting machine had limitations in its suction capacity,
. and the thickness of the layer of material only reached 300 m/m;
however 600 m/m is possible according to experimental data, The
material is dried, preheated, fired,_and cooled after being received.
Mixed coal gas is used in the /first/ three stages mentioned,
Drying temperature is 400-700° C; preheating temperature is 700-
1,000" C; firing temperature is 1,200° C + 20° C; ,and the exhaust
temperature at the final stage of roasting is 250 C. The length
of the roasting furnage is 32,5 meters; the blast amount during
roasting is 138,000 m” per hour during the roasting process, and
the water column blast pressure is 120-220 m/m, The flat cars'
rate of speed is 0.7-0.8 meters per minute. Normally temperatures
for drying -and preheating could be a:little higher without adding
more fuel, but only to a point - at which the pellets would not &
crumble,

We have found through several months of production exper-
ience which we have undergone that it is all right to dry and pre-
heat simultaneously, and after the pellets are sufficiently dried,
they are fired again. The usual practice is to allow 20 minutes
for drying, nine minutes for preheating, six minutes for firing,
and 35 minutes for roasting. :
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Pellet ore becomes a finisﬁed broduct after undergoing the
above produyction processess f

Since the history of pellet ote production is very short,
new problems will arise as we go along. We have yet to resolve
the problems of\disparity in quality, uhévenness, and- the degrees
of alkali deficiency of the pellets. :

h

coke consumption of a
Note: Metallurgical inten31ty= g1ven production period
effective production by
blast furnace X work
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