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For the Japanese steel industry which has to import most of the raw materials for its steelmaking,

the frend of ocean freights is so significant as to directly threaten the hnal cost picture of {inished

produats tha!l miners, shippers and

freights by using as large wvesscls ds posaibile

handling lacilities.

manutaciurers

have all

Loen meking utmost efforts to reduce

even at great expenses for expanding harbor and ore

The lransperlation of iron ore tine in slurry form can not only simplify the port and loading facilities

but can load iron ore fine on a 100,000 DWT vessel even at the ports

of india and Goa where the

largest vessel that can he berthed is limited to 30,000 DWT class in the conventonal transporting

method.

Following a successtul trial ocean transportation in 1868 of iron ore slurry from San Nicolas, Peru, to

Chika, Japan, a 40,000 DWT slurry carrier cruised from San Niceolas to Portland, Oregon in May, 1969,

Further tests on a larger scale are planned from Kudremukh, India, to Japan.

This paper gives an account of the test transportation of iron ore slurry from San Nicolas to Chika

conducted in 1968,

L &% El

B T 0 BN P o0 BE TR
T AN L 1968 TR -7 P A
RS 6,500 4 1 v A ﬁ'@x,. I B o
U4 B R 76 %6 N5 2 3, 000 /7 F v 75 A
BRTU A, DX S KOG R A R
T L3 & T, E O S MO

(SR F S R Al O & R [ S i (e )

SRR TR
jﬂ’.ﬂm 73 35%

T

FFEH A — A P T ) A A fen EoP LR Lu Bk

T

TR R R

R A L

47 -

Sl & s AR e AR A B D AN
AL, TR RS T R T T 20 -
VEBROWRSABAL IS LT, T A RS
oo DA A BRSBTS,
s 5fﬁfniknzﬁsu\'ffrl-1rﬂi§-: Eir, B
BT o T # o0 {3 T & HEEE G o0 G AL &
kHM&Lt%Wﬁmhmzau—mi%m:%
ATk PR it BIRF ORI T
IH ORI ARL D EOTELVL
Vi v F, s KPR A T 0 — e
LT 100 b vy A O A A R A
L, ffigiz bogsalig > 7o 2 oG 1l oo e,

=1
AN

T3 Dy




48 Nt B

KxE A !J-'_‘;.ZJ 2o
)l\fli 11"7 itz
iy LU

fe s
BNG I AF I E A P M o)
Kk 3 F kT

frasiioa

—y v = o e PR AT ) — RO
MR T D
2. AT N —HRXOE=R

Fori B R LR AT O RS A Fig. 1

A 1968 T A I o852 i [T 5 6, 500
H b L AR R L T T D s
LAY, F O ELI0E & e Lo | ’}l
A, O L AT Fig 2030, 196148
iE e 7L, 4w e e
FEOWET O T n O AN RS Bt L
L o2 [ o ¥ R :’ii";E.iw;-’f'iﬂg’f‘ﬁilbwd foshiz, o
e 7 2 7K OEET TR AEEO Sk

T U v

=

-1
=

P10ty

=]
=)

wr
=]

=
=
|

Foreign ore
58 and it's ratio

Iron ore reguirement

104 .
Sg gfi 6:)

"58 '59 60 '61 '62 '63 64 ‘65 66 ‘67 68

Fig. 1 Iron ore requirement and the ratie of

the foreign ore

100 e =

‘ l—\_ﬁi[lca Austr.

50 I ‘
South Am(:‘r:c.l

Percentape of the foreign ore (%

10 ! India and f}lua

'R ey B0 Bl B2 R B4 85 66 6T

Fig. 2 Change of the foreign ore source

BLOfE

January 1970
fepnk o, (Nomal -, Y rUa el
B e & SR XA u e [l
T ) A B o AGT B I ANT D rﬂh T
Wi 1B ey Fig. 3 A b i D X S
<fot, 1958450 A b L TR ﬂ“)ﬁf
MEA AR AT BT D, O R ENE R U)fs
M N E Dk b, O X Th
G T @ A W I LT P AR 0 S
et b ON oy AL D LB, 19604
S IESR AR B1:  £1s00 I REAT SRS SRl e
Z gy J b o i A S e HE Al 1T D KA
b dox SripE LT X Az, Fig 405 B0,
O 1O ER L L Lo TR DAY 10
b T BRI S 2 I L e dzen

APAR NG

\ T [
6 } O/O
a_o/
/\ Japan

3 - o—" ‘

w
2

; /
s
g_ { o o
- | R

! 0

& o

g o 5 -

W O“‘\O/A//'_-‘*— 7 \;Q::O/O

4 A—-—A/\\ errna®y ‘ " "t
| x
L A =

e __\ % K ——x
2 i Uk&__. " )\( l,;/ \x/
L S R

B8 OEY B0 Bl 62 63 ‘B4 6 B BT

Fig. 3 Average haulage distances per ton of
forcign ore

0.18° Feoight CII ]““"“_
=0.16 “ /- L0 G
o * \ ‘ (e
SOt : . 3 &
Zon] T \c)____ \ 3 -
E =
z 0.10: Freight O‘O\_O .. -
R \D\. 1 %
~2 7
e e e S S E L I I,

“5e 30 GO CGE B2 B3 ‘64 ‘85 66 67

— 48_

Fig. 4 Average freight cost of foreign ore



Vol 2 No, 1

TLong distance,

12 000miles

3.
w = ie
/
=)
=

= . -~ 7. 40 6 70
f‘ a ()1._\0 190 e li,_‘ 6. ﬂO r; 55
i | ““\;_,_‘\3‘90 5451 1 Mld(“f (llat.mu
4 AR P 5. 000milesi
3 [ Short distuncc‘l
3 les)
0 - :.UOOm!_;u_l
80 10
* 107 I)V» T

Ore carrier =

Fig. 5 Decrease of freight cost by ore carrier

F/RY/EY S0 SR e G BT MM R SRS € (o N R T
fo b, TR SRR O TR O AR T B D I
¥ 19624 i L i LTL AL, 1o T.f;’: Ji A
o N 9 T RWIT 74 Fig.
A, ARG A D AR RNT L, Aol
B R R B v A 0 Sl NP (o Co N i'fﬁi?ﬂ)ﬁ&
TR I ENn D, RTC A v i o
T A B BRBIA 22 E 55T TR £ 808 (80, 006DW
TY “c 25l | EF7o Fa 7 7 0 bl sl
T UL i o T 4, BREN O HiEFE A A7 2
4 F1960~—19617F 2 A O AR 20/ A e JoT &
b, 19624 # 6 TR0 L, 19664 TOM,
1968%F 1= 100 7Y
£ L CHRTETE
150 A A H AL, Sinter

W70 b 200 e “”’/gﬁiﬁg‘*jL
AL L X0 '

B

Loading

i
l‘

’;‘1

Mine to port

. Rail road A Port
RPNy - Capital e
LTS, o e 525,000,000 5 15,600, 000
DI A AL Traas -
portation S1.00 $0.50

L ELF;&W i ‘_(“" cost ia! T

|
IR INI o }‘..“?U Miles b

7 R . O [ :

AT T A ;b 200,000 Dw T ‘? .
i )] Ju 3; A Ships = $ 18, 000,000 i
o Pl[:(- [IHP L '

Ty B R I % a1, 8 oo -

[ J)ﬁLuiffJH% Slurry Pme 1 C

DR T oo . line (1P Shipping Port . |

Capital

B AP S Y cost

$ 10,000, 000

o Trans - )
28] )\J_F,{_]_‘{tf)'ﬂfl;f‘f portation S0.25
cost fat

Pk F L DT
/fL /5‘* “’ C;

ai oonDwWT

3 3,000,000

tatIneludes annual capilal cost of W7

BASERE R D 2 5 ) — kiDL T 49

ZCERLAT TR e 8T 1 — At LR
P C AR 2m Loy Fe o0 N0 e TH A

ALY AR Moy o D ST L0 MNMII!J’
bPA Y 5 BB A 16mus Uit s s
frio, J’rc’)*‘.;&f‘)flbiﬂh =, fEs U'Miﬁm, B
A7 e ful e i o R e Koo FAOFEN L 4
R R e L, LA LG0T & 130 B A oo
SV e S
by D 50-~704 v b, DI/ T i
104w LA A by T sr A W FiLdh S T
R A T ot I TR 1R i A € RGOt B e N
AL, Falleo R EER RN R 0L
Grr LA A I T AU e LT E R N E
FoO BRI A T ) — L L D STk
Do AL AOM LA RINET A0 51
VAT U —E L, JOUTYIHR AT T X LD
Frd Tt ST A v e LCEEE, R RY
ZOAZ R A T s ki, o — e PO 1RO
Aar BB LCHE LS AT ey, BT LRGN
kRSN T AT/ s S S DY R i B
TR L s b, e MERT R A RIE
AL, SO PN LAk, B s Ak
oS T R rea SR T e j‘t,, AT — A0
SEVT A RLARAG B OMEE R AT ST R D,

f
TinFL 77200, W — A

A= Al

(Ypean transport

16 Sleps  w 86,000,000

Shipping

3 60,000,000

$3.20 50.60

5000 Miles o -

Nz
$ 54,000,000 $ 5,000,000
$1.85 30.55

of investinent

Fig. 6 Mine to mill ore transportation

FalAIN

45—



50 JI B B R 4R

Table 1 Slurry system savings($)

i Capit'-l! cost : I'ransportation
i cosl per ton

Cony L‘Il[l()ﬂdl

sinter feed 120,000, 000 75.30
Shirrried pellet .
Feod B jd,(]un,m:u ) m
Slurry szwing‘s 46,000, 000 2.90
Sa\. mgs per year 1 14,500, 000

Absumptlonq thppmt{ rate 5 00, 000t per year.
Mine location 100 Iﬂl](‘b mhnd. Castomer
location-tidewater-5,000 miles from leading
port
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Fig. 13 Sampling points in the slurry pond at

Chiba site

Table 3 Propertics of slurries at each point in
pond
E:amplmg noint I A 13 ‘ C ‘ D l E

Spti‘f‘c surface area | 971 1,505 1,989 1,552 1,800

{em2/ie) \ S

Minus 325 mesh [P S | - .

contents(2) 67 1 75. 81: 78 i)
3.05} 4.95 4.78  4.90] 4,80

True density(-)

Table 4 Chemical analysis of concentrates

T.Fe FeO S](Jg AIZ(); 5 ML,() Cu

1st.San Nicolas |67.51 25,51 2.82 0.48 0. 19() 0.79 0.028

-Chibka G6.32 25,12 3.89 0.65 0.641 1.15 .029

2nd.San Nicolas69.75 27.31  1.76 0.42 0,328 0.48 ¢.011
99 0.

-Chiba iB?.‘Jl 25,99 2,23 0.51 0.307 0.76 0,012
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Fig. 14 General arrangement of slurry transpor-

tation at Portland
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