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Processes involving Brownian motion of small reactants toward much larger static particles (sinks) and sub-
sequent trapping of these reactants by the sinks are very commonly encountered in both nature and in arti-
ficial media. Theoretically these processes are described by so-called trapping model of the irreversible bulk
diffusion-controlled reactions. To avoid difficulties of classical diffusion theory the hyperbolic diffusion ap-
proximation is often used [1, 2]. Within the scope of the telegrapher equation the density distribution of reac-
tants ρ(r, t) about a spherical sink of radiusR obeys the initial boundary-value problemwith Smoluchowski’s
condition on the reaction surface [1]. The primary task for the theory of diffusion-controlled reactions is the
calculation of the reaction rate coefficient:
\begin{equation}
k\left(t\right) = k_S \frac{R}{\tau_d}\int_0^t \exp \left(-\frac{t-\zeta}{\tau_d}\right) \left. \frac{\partial \rho \left(r,\zeta\right)}{\partial
r} \right| _{r\rightarrow R+} d\zeta .
\end{equation}
Hereafter kS = 4πRD is the Smoluchowski steady state rate coefficient; τd andD are the relaxation time for
the gradients of density distribution of reactants and diffusion coefficient, respectively. We solved the posed
problem exactly and, using expression (\ref{Tray1}), for the time-dependent reaction rate coefficient obtained
\begin{equation}
k \left(t\right) = k_S \left\lbrace \left[1-{\exp \left(- \frac{t}{\tau_d} \right)}\right] + \frac{R}{\sqrt{\tau_d D}}\left[
\exp \left( - \frac{t}{2\tau_d} \right) I_0\left(\frac{t}{2\tau_d} \right)-{\exp \left(- \frac{t}{\tau_d} \right)} \right]
\right\rbrace ,
\end{equation}
where I0(z) is the first kind modified Bessel function of order zero. It is important to note that the last term
in expression (1) was erroneously omitted in the relevant formula derived by Rice (see expression (289) in
page 330 of book [1]). Formula (2) generalizes the classical Smoluchowski result to short time values, which
is important for reactions occuring in media with relaxation [2].
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