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Brine Mixing

Inlet

Outigtigure 1. A brine tank with one inlet and one
¢ outlet.

A given tank contains brine, that is, water and salt. In-
put pipes supply other, possibly different brine mixtures
at varying rates, while output pipes drain the tank. The
problem is to determine the salt z(¢) in the tank at any
time. The basic chemical law to be applied is the mixture
law

d
_C.g; = input rate — output rate.

The law is applied under a simplifying assumption: the
concentration of salt in the brine is uniform throughout
the fluid. Stirring is one way to meet this requirement.

One Input and One Output. Let the
input be a(t) liters per minute with concentration C; kilo-
grams of salt per liter. Let the output empty b(t) liters
per minute. The tank is assumed to contain Vg liters of
brine at t = 0. The tank gains fluid at rate a(¢t) and loses
fluid at rate b(t), therefore V(t) = Vo + fg[a(r) —b(r)]dr is
the volume of brine in the tank at time ¢t. The mixture
law applies to obtain the model linear differential equation

d b(t)z(t)

7 = el - V(%)

11



pS3 433, A4 fank contmss 1000 liters § brive | JO0ks
io Sl . FPure wily sty o S Ltus/second.
ll/m\fvm)’ wixed brine exits of § Litus/recond.
Fied Tl Tome T thon Tre amount x &) 9
Solt ,9.7% /0 ‘% . |

Mo dul

d.!. N C. ‘(’o o . w—
Aoey o= NG T X whe Y =T =€ Ci=0
N=1000 vk x(e)= 100 . T~

iéi.. O- 2_ x

dt ~ Y000
X{©) = 100

{s The mMmodut.

Colve N nodul .

%S‘ M O g)r'cw'D\—D.m:ay ’m/mU-). /Alfolwt/ab /s

—S%/1000
Xx)= XEE

— t/20
= )00 & (200

Find Time T.

—t/200
lo = jJeo € Ned X(E)=\0

Ino. = —*/200

1t = 200 dn 10 0.1= %o o™ Injo=
= Wb peconde —9n 10,
poport osvln A Chech
Y6l Seeonds
Ans Chedes Wil book (7 mun 4 sec)




A tanc eontwns 000 Literr of soluhow, w1l 100 k“,"ﬁ’”""‘f
o distel(ved solE, [Pure Walter pumps wite Tk Tane ot Nede

S Liters [Second , Tf excts Te Tank ot 5 Lefeas/pecond. Assame
ni form Mixing. How [ONJ be five 0"\[7 1o Elefromr of Satf
remams o= e Tane?

YY) = emount ot Salt inTl Tenk

(mf
looo L sz 'ﬂﬂu t
[
-————lf o Modul { x = (‘”05%
dvein % (o) = loo
‘ R -t
Sz\ve Mmodet Ry Cvow T\ - 0-26047 Apes pe xXlE)=|p0e feo0

Solwt XY= 10 b ¢

()= \©

loo é-t'h.t)o:

—_—
e /zw = 0.1

IO

—tla0 = In 0.
+ = 2006 (-0 Jro
= o0 ﬂmh“o)"

= 300 Qm,)o
= L46] Stcowds
= 7 miv +y| Sec



