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1.

(1.1) ∂CA
∂t = D ∂2CA

∂z2
− kCA

(1.2) kL2/D (このべき乗でも可 / a power of this number is also acceptable)

(1.3) kL2/D ≪ 1のとき, 拡散に比べて反応は無視できるほど遅いので，物質Aは拡散により液に吸収され
る．kL2/D ≫ 1のとき, 拡散速度に比べて反応速度は著しく速いので，界面近傍で物質Aは消滅する．
When kL2/D ≪ 1, the reaction rate is negligibly small compared to the diffusion rate, and thus the
substance A is absorbed into the liquid primarily by diffusion. When kL2/D ≫ 1, the reaction is
significantly faster than the diffusion, causing the substance A to disappear near the interface.

2.

(2.1) Sh = Lk
D であるが U∞の増加により拡散物質移動に対する対流物質移動の寄与が増加して kが増加す

るので Shは増加する.
or
所与の相関式により，Sh ∝ Re1/2Sc1/3 ∝ U

1/2
∞ のように Shは増加する.

The answer could be (i) An increase in U∞ enhances the contribution of convective mass transfer
relative to diffusive mass transfer, thereby increasing k and consequently Sh = Lk/D, or (ii) Based

on the given correlation, Sh ∝ Re1/2Sc1/3 ∝ U
1/2
∞ , indicating that Sh increases as U∞ increases.

(2.2) 1.75× 10−4 mol/(m2·s)

(2.3)
√
3 ≈ 1.73倍


