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Development of Technical and Economic Evaluation Model
for Seafloor Massive Sulfide Deposits
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Abstract : The Kuroko-type seafloor massive sulfide deposits found in the western Pacific have been
considered to have potentials for economic recovery of Au, Ag, Cu, Zn, and Pb. In this study, a preliminary
model was developed for the technical and economic evaluation of them. The FRSC site on Lau Basin in
the Tonga EEZ was selected as a target. In this study, no construction fee for the metallurgical processing
subsystem was accounted for. Instead, it was assumed to sell the Cu, Zn, and Pb concentrates to the existing
sulfide customer smelter. The low total investment costs for the development make the venture very
attractive. However, the result of the economic feasibility evaluation is still less attractive with the mean
metal yield of the Kuroko on land. It is considered that commercial mining may be plausible if the richer
metal yields are applied to the development. Quantitative information for metal yield is necessary for a
more accurate evaluation. However, the important resource potential information regarding the amount of
ore body, the inside structure, and the metal yields have not yet been clarified sufficiently. In addition, the
flotation of ore body using seawater has not been tested yet. It is necessary to solve these problems through

the experimental R&D and a survey.
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Table 1. Metal yields of BMS core sections obtained in Sunrise Deposit in Myojin Noll.

Sample Drilled length: 757 cm Pb Zn Au Ag
name Recovered core length: 146 cm (%) (%) (%) g/t (g/t)

A about 46 cm in 0-757 cm No analysis

B about 10 cm in 163-351 cm 1.44 091 45.40 18.60 656.00

C about 15 cm in 351-553 cm 28.90 0.01 0.40 1.40 28.20

D about 30 cm in 553-757 cm 0.18 5.76 3.30 44.90

E about 35 cm in 553-757 cm 2.59 1.86 20.60 8.20 945.00

F about 10 cm in 553-757 cm 0.22 0.92 2.59 0.38 285.00
Average of 100 cm (B~F) 6.67 0.78 14.95 6.38 391.82

D:3 0cm
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E:35 em

Fig. 1. Overview of recovered core by Boring Machine System.
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Table 2. Results of physical desalting experiment.

Dry Dissolved Sum of Desalt Cumulative
Step Size weight salt dissolved salt efficiency efficiency

® ® (2 (%) (%)
No. 1 50-60 mm 608 0.46 0.46 13.4 134

(original)

No. 2 10-20 mm 604 0.56 1.02 16.3 29.7
No. 3 1-2 mm 595 0.83 1.85 24.0 53.7
No. 4 0.1-0.2 mm 594 0.75 2.60 21.8 75.5
No. 5 under 200 zm 591 0.85 3.46 24.5 100
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Fig. 2. Development site of seafloor massive sulfide deposit.
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Table 3. Method and development plan of seafloor massive sulfides.

Mining system Ore dressing Transportation
(Wet) (Dry) (Dry)
Method 25,000 t Flotation 9,500t
Development Plan 300,000 t/y 256,368 ty 66,016 vy
(Prodution rate) (1,200 t/d) (1,025 v/d) (264 vd)
Operation time Time : 250 d/y Time : 250 d/y Time : 250 d/y
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Seafloor massive sulfides

Metal content : Fragmentation !
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Fig. 3. Outlines of 300,000 t/y production scale model and ore flowchart.
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Fig. 4. Project development schedule.
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Table 4. Results of Cu-Pb-Zn-Sp flotation in Hanawa Flotation Plant &, 1967).

Mass Metal yields Rle'::tsl:e Mineral Processing efficiency

Au Ag Cu Pb Zn S Au Ag Cu Pb Zn S

Supplied t g/t g/t % % % % % % % % % % %
ore 4031 14 113 1.7 25 105 125 100 100 100 100 100 100 100
Cuconc. 231 92 1291 240 38 103 347 5.7 383 652 83.1 8.9 56 159
Pb conc. 129 1.7 392 08 549 163 209 32 40 111 1.8 718 50 5.4
Zn conc. 678 1.9 100 1.2 1.8 527 311 16.8 282 149 104 121 841 418
Sp conc. 485 23 35 03 1.0 1.5 31.8 120 20.3 3.8 1.7 49 1.7 305
Tailing 2,508 0.2 9 0.1 0.1 0.5 1.3 623 9.2 5.0 3.0 23 3.6 6.4
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Table 5. Total investment cost of seafloor massive sulfide.
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Item Seafloor Massive Sulfide
Capital costs Operating costs . .
Mining system 815 11.0 Table 6. Results .of economic evaluation for 300,000 ty
Mineral processing 20.9 3.7 production scale.
Transportation 28.5 53 Sensitivity factor Production scale: 300,000 t/y
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