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MEIC SOV TIR, BHEC SOV TORMEZFMITITV, L. KEBEETES. BRI
SGOFABDENRBN L, TXVF—HNICLXTORBREFEREL RV LETRLE,
LAl RkBERERE LTOTRKEDOHROMAEEXD L. TOEEFBE OB
BLTREVWED, SERBMENRVEREL 2L EOTHRMLBEREZGETVD, AFER
ERAWT, BMECET 2T RV —FMETV, RERERL L TOTKRIBROHM O A E
HrdMcRETo2LE’H D,

=5, BAORAERBZONTIE, ERIZEFE LI FIERAN22 o2, FHNO LB
LEBEHLIVWET VI VREREOEERERAOFERS +HRE VI L (Table 1)
ER LT, PNT, BxDERICOVWTOLDO ZMIEKFORIEE Z . BiRAKBERF T,
BARAT )P _BEREFLRERAALLED ERA A OBEHEE»OWE L 1,
T kTable 2IKR Y,

Table 1 Composition of Crust in vol%

Crust Cont. Exposed
Minerals and representative Composition Crust Crust
Quarts, SiO- 18 23.2 20.3
Plagioclase, NaAlSis0s or CaAl:Si:0s 42 39.9 34.9
Glass, SiO: - 0.0 12.5
Potassium feldspar, KA1SisOs 22 12.9 11.3
O0livine, (Mg, Fe):Si0a 1.5 0.2 0.2
Pyroxene, Pyroxenoid, (Ca,Mg, Fe)SiOa 4 1.4 1.2
Amphibole, (Ca, Mg, Fe)+Sis0Q22(0H): 5 13.7 12.0
Phyllosilicate, K2Ale6SisOz20 (OH)4 4 8.7 7.6
Magnetite, Fes04 2 1.6 1.4
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Table 2 Experimental results

metal wt % rep. d. S. area rate, mmol/m*h
by EPMA SEM, um SEM m®/g metal, CO:

wollastonite (CaSiOs) Ca0:48. 3%

LF-60 (China) 45. 2 75.9 . 02056 0.73 1.46

Sicatec (China) powder 37.0 44. 2 . 0355 0.52 1.04
olivine (chrysolite, Mg:Si04) Mg0:57.3%

Olivine sand, PAN 36. 4 40.8 . 0549 0.11 0.22
calcium carbonate (CaCOs) Ca0:100.0% (except CO2)

(Japan, Fukushima)K1 92.3 168 . 0135 0.45 0.45

heavy calcium carbonate 97.2 1.72 1. 35 0.37 0.37"
orthoclase (KA1SisOs) K.0:16.97

orthoclase (Australia) 12.5 11.8 0.207 .021 . 021

indian orthoclase 14.5 18.8 0.132 . 038 . 038
nephelite (NaAlSiO4) Na.0:19. 8%

with cyanite(Al12Si0s) 8.8%* 9.67 0.267 . 024 . 024
albite (NaAlSis0s) Na20:11.8%

indian soda feldspar 13.6 11.6 0.203 . 034 . 034
talk (MgsSi«01o(OH):) Mg0:31.9*

99 talk (China) 34.1 18.3 0.298 . 025 . 050

“theoretical, **10.3% of K.0 is also included.

Xk %
D/hELE B, MERERBLCMENC TS, TA4 - = v—,
A, p. 144 (1990)
2)Broecker, W.,S. "MEFEMLFEAM, AR KFHRE, W, p.12 (1981)
DNWHNEHE, NSRRI, WIE ®, LFILFHXLE, 19, 753 (1993)
FmGE, HFEHA, July, 19 (1992)
5)M. N. Hill ed., “The Sea”, Vol.2, pp.26-77, Interscience Pub.
Jokn Wiley & Sons, New York (1963)
BEMZRXE fw, "BEFER FHO6SM 19957, NE, ®R, p.676 (1995)
7)Bolin. B ed., “Carbon Cycle Modelling”, SCOPE16, p.56 (1981)
8)Smith, W.0. Jr, L. A. Codispoti, D. M. Nelson, T. Manley,
E. J. Buskey, H. J. Niebauer and G. F. Cota, Nature, 352, 514 (1991)
9)Platt, T and W. G. Harrison, Nature, 318, 55 (1985)
10) AR &M, X%, 39, 3, 38 (1992)
11)Broecker, W.,S. "#EFFLFEAFM", HRERKXFHRS, BRE p. 173 (1981)
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Effects and evaluation on absorption of carbon dioxide by sea water

Toshinori Kojima and Shigeyuki Uemiya

Seikei University, Dept. Ind. Chenm.
Summary

Oceanic fertilization technique is one of the countermeasures against the
global warming problem. The fertilization of ocean with nutrients, such as
nitrate and phosphate, is expected to promote the propagation of the plant
biota, leading to the decrease in the surface-ocean partial preésure of CO0: at
ocean surface, drawing down CO: from the atmosphere. In the present study, we
evaluated the effective ratio of the nutrients sprinkling into the ocean by
diffusion model considering the horizontal diffusion of nutrients and orgénic
matter in‘ocean, and nutrients assimilation by plant biota. . We also evaluated
energy balance of transportation of the fertilizers of N and P by ship to
optimize the fertilization in ocean.

The nutrients sprinkled 5y ship are diffused in the surface of sea with
assimilation by the plant biota. When the nutirients equivalent to the 1/500
of the accumulated amount of C0O: in the atmosphere were éprinkled within the
circle of 7.1 - 100 km radius, less than 0.01 % of the nutrieﬁts were found to
be transferred to the deap ocean without assimilation. The energy evaluation
also indicated that the amount of CO. produced from the transportation process
was about 0.23 % of the amount that is expected to be taken up into the ocean
from the atmosphere.

The weathering of alkaline rocks, such as alkaline or alkaline ‘earth silicate
is thought to have played a great role in.the historical reduction in the
atmospheric CO0:. of this planef. To enhance the process artificially, some
additional pulverization energy is necessary, which leads to the additional CO-:
emission. In the present study, we also evaluated the weathering kinetics for
various kinds of silicates. Wollastonite showed the most fast absorption rate
of C0.. When the wollastonite is pulverized to 10x m, the pulverizatio energy
is 6.76 % of the fixed amount of CO: by rock weathering. It was concluded that

the CO:. absorption by rock weathering is one of the most promissing measures.

-247-





