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20 Chapter 1 Basic Concepts
can change if there is a different concentration elsewhere in the Howing fluid
and this different concentration Is carried by advection to the fixed point of
interest; this process corresponds to the term V. didx The concentration
can also change by Fickian transport if there is a spatially varying concentra.
ton  gradient in the fluid; this process corresponds  to  the term
d/ds(D - dCidy). Changes in the Concentration also can occur if 4 source or
sink process, such as a chemical or biological reaction, is introducing or
removing the compound of interest (r}.

Equation [1-5] is pertinent to g one-dimensional system, such as mgoum,
narrow tube full of water, where significant variations in cencentration may
be assumed to occur only along the length of the tube, In 3 three-dimensional
situation, the ma<mnaoml&mmmwﬂozlwmmn:oz equation can he represented
most succinctly using vector notation, where V is the divergence operaror:

dC =
M;Haﬂla\,ﬂﬂiwﬂ.gmﬂﬁuffﬁ [1-6]

neous), or vary with time, Often, a larger value of D may become applicable
as the scale of the problem increases,

Although the forms of the mass conservation equation shown in Egs.
1-51 and [1-6) May not appear to be directly applicable to large-scale envi-
ronmental sttuations, they actually are very powerful tools. These equations
can be integrated ro yteld mathematical solutions to chemical distributions in
many physical systems. Given information on the inflow rates and chemical
concentrations at the boundaries of g control volume, the chemical concentra-
tions throughout the control volume may be determined by invoking solu-
tions to Egs. [1-5] and [1-6]. .

1.6 BASIC ENVIRONMENTAL ﬁﬁmzwm‘ﬂﬁw

Now that the transport and storage terms of Eqgs. [1-1a] and [3-] bl have been
discussed, consider the soutce and sink terms. These correspond to the intro-

to another phase (e.g,, volatilization of a chemical from water to air). Chemi-
cal reactions, which may occur spontaneously {abiotically) or be biologically

21

1.6 Basic Environmental Chemistry

i i T.
mediated, reselt in the transformation of one chemical mcvmpmdnw Eﬂn_v mdb.&wm
mwmmmnmm substances can be uncharged atoms or Eoﬁmnamwu Mmﬂwm %m mQSMHEM

i i ea
ions of atoms), or free radicals (highly r
charged atoms or aggregations . ; gy reacive
i 4 having an unpaired valence ele
atoms or aggregations of atoms . . et e
mmm«mmmzo%om pollutant chemicals is a subset of all possible chemical re
1 i i i L
tions occurring in the environmen . . \ y
B Qmm:._ﬁ%m chemical reactions involve the formation or ww?mﬂmmw
. “_um:ammm atoms. Chemical bonds hold atoms together in a
ariety of ways. Bond types include covalent bonds, in which mwmomwo:w are
<ha . . i i ing force arises from
; toni ds, in which the bonding .
shared between atoms; ionic bonds, | 0 ses from
i ite si n adjacent atoms; and hydrogen ,
electric charges of opposite sign on ad frogen bonds, tn
ich t ; itively charged hydrogen at one en
which the somewhat positively (o of @ molecule
i ] tively charged atom of anothe
loosely bonds with a somewhat negatiy : other molecule
Is forees, which cause weak mum
Other forces, such as Van der Waa . eak muual aurac,
i . Iso contribute to bonding. A che
tions between all molecules, can a te to ; oo
ar: isti [ more than one idealized type o .
may have characteristics o :  rpe o) honding, For
i i ical reactions, the reader is referr
further discussions on chemica : O
i Navidi (1990}, and Shriver et al.
as Petrucci (1989), Radel and . oo
inorganic chemicals; and to Roberts and Caserio (1977), McMurry ( )

and Streitwieser et al. (1992) for organic chemicals.

chemical honds




