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太陽系物質進化
コンビーナ:山口 亮(国立極地研究所)、藤谷 渉(茨城大学 理学部)、癸生川 陽子(横浜国立大学 大学院工学研究
院、共同)、鹿山 雅裕(東北大学大学院理学研究科地学専攻)
2018年5月23日(水) 17:15 〜 18:30  ポスター会場 (幕張メッセ国際展示場 7ホール)
原始太陽系星雲における物質形成から原始惑星への集積、天体内部や表面での諸過程を隕石や他の惑星物質に対
する研究と実験的研究の両面から議論する。初期太陽系の情報を保存する始原的物質（コンドライト隕石や惑星
間塵、サンプルリターン試料）に関しては、それらの鉱物・有機物・水・希ガス・微量元素分析を通して明らか
になった知見を総合理解することを目指す。分析手法開発研究（化学、理論、物性）や学生の萌芽的研究を歓迎
し、将来の太陽系、惑星系形成研究の新たな開拓につなげたい。さらに分化隕石やコンドライト母天体における
水質変成・熱変成作用、火成活動、コア・マントル・地殻形成、並びに天体衝突といった現象に加えて、母天体
の内部構造や構成物質などについても議論する。実験的手法による惑星物質の組成、相平衡や構造に関する知見
なども取り上げ、隕石とあわせて天体における諸過程を議論する。
 

 

Reproduce of I type cosmic spherules from iron
meteorite powder

*Shao Huimin2,1、磯部 博志1、Miao Bingkui2 (1.Department of Earth and Environmental Sciences, Faculty
of Advanced Science and Technology, Kumamoto University、2.Guilin University of Technology)
キーワード：Micrometeorite、Iron meteorite、I type cosmic spherules、Quench、Atmospheric entry
 
Micrometeorites (MMs) are extraterrestrial dust particles falling on the earth (Genge MJ and Engrand C,
2008). Fragile micrometeoroids were heated and melted to form small particles during their atmospheric
entry (Genge MJ, 2016). And the completely melted MMs are called as cosmic spherules. It can be an
extremely valuable sample for us to look into the asteroids and comets providing interplanetary dust
particles. 
 
Cosmic spherules show substantial diversity in textures, compositions and morphology which results
from the heating process. Generally, the iron-rich spherules (I-type), one group of the cosmic spherules,
mainly contain iron oxides w&uuml;stite and magnetite, and also frequently involving Ni-rich metal bead
that may lost and remain a single large spherical void inside the spherules (Genge MJ, 2016). 
 
In order to reproduce I type cosmic spherules, in this study, we carried out rapid heating and quenching
experiments on powders from iron meteorite Canyon Diablo by falling through the high temperature
furnace with controlled gas flow (Isobe and Gondo, 2013). Starting material particles are a mixture of
kamacite and taenite and trace of mineral schreibersite. Oxygen fugacity was controlled to FMQ +1.5
log unit. Maximum temperature of the particles was approximately 1600&deg;C for about 0.5 seconds.
Run products are retrieved from the bottom of the furnace tube. 
 
Run products from iron meteorite particles exceedingly resemble the textures of I type cosmic spherules.
Most of run products show rounded to subrounded outer shape and smooth surface which means that
these particles were completely to partially melted. Surface tension of the iron and iron oxide melt
conduce to the spherical shape in completely melted ones. Oxidized iron forms magnetite crust covering
the molten spherules from one side to opposite partly. In some spherules that are partially melted, small
peaks can be seen on the surface. 
In run products, chemical compositions of oxide crust and metal beads are differentiated from starting



- E_PPS06-P12 -

©日本地球惑星科学連合 

日本地球惑星科学連合 日本地球惑星科学連合2018年大会 

material. In starting material, the Ni content range from 1-12 % and most of them occur between 6-8 %
in mass composition. The Ni content of most of metal beads are at around 7 to 8 %. Ni-rich taenite
crystals, which Ni content reach 33-57 %, also occur. While in iron oxide, it range from Ni free to 16 %,
most of them spread between 0-2 %. The Ni content in the iron oxide can reach up to 42 % in Ni
concentrated vein. Oxidation conditions and fractionation processes of Fe and Ni can be discussed from
textures and compositions of I type cosmic spherules based on the results of this study.


