Assignment 8 — Analytical Solutions

I. Problem 6-7

A alcohol inGltract

A— B C
dC
a; =—k,C,
Initial Condition: C, =C,, att =0
Thus,
e o
dC,

=—k, +k,C,

B alcoholinblood

Initial Condition: C; =0 att =0

Thus,

C,=C o(1—e*?)+C,y —kyt

a. Two tall martinis = 80 g EtOH
Body fluid =40 L
Cap=80/40=2 g/

Thus, C, =2(1—-¢ """ )+0-0.1927 . tin hrs

t

CB, g/l
1 1.807909
175  1.664
2.5 1.52
325  1.376
4  1.232
475  1.088
55  0.944
6.25 0.8
7 0656
775 0512
85  0.368
925  0.224
10 0.08

10.75 -0.064



0o

CB, g/l
2
1.5 .\‘
.
LN,
I}ET 5 10 15

ForUS.,CB=1g/l =>t=5.21h

For Sweden, CB=0.5, thust=7.5h
For Russia, t=10.4 h
Drinks taken ¥2 hr apart.

For the 1% ¥4 hr:

C,=1le 1or

Cp=1(1—e")+0-0.192

At the end of 1* ¥ hr: t = 0.5
Carp=€—5=6T4¢-3 g/l
Cpun=(1-¢7)-0.192%0.5=0.8973 g/!

After the 17 ¥ hr:
C _ C e &y (1—0.5)
A ALl 2

CB = C ,-1.1,-'2“'_ e kj“ = J+ C.B.l."] - kﬂ IT - D,S)

t CB

0.5 0.8973
1 1.794562
1.5 1.705255
2 1.6093
2.5 1.5133
3 1.4173
3.5 1.3213
4 1.2253
4.5 1.1293
5.15 1.0045
7.8 04957

9  0.2853

1)



10 0.0733

10.35 0.0061
10.4  -0.0035
CB

——CB

ForCB =1g/1(U.S.), t=5.15h
= 0.5 g/l (Swe), t=7.8h
=0 gl {Rus),t=104h
e. Uniform rate of consumption = 2 g¢/l/h

[
For the 1™ hour:

Rewrite basic equations:

dcC
a‘: =2-kC,
Initial Condition: C, =0 att =0
Thus.
2
C,=—(l-e™)
1
dcC
B E =k, +kC,
”

Initial Condition: Cy =0 att =0

Substituting for C,,

2
C, :ki:je B 1) - (k, + 2t

1

At the end of the 1* hour:




Thus,

9
C, =—(1-e")=02 g/l

A1 0
c 2
B0

After the 1*" hour:
C — C [E} ky(r-1)
A A,

(e'®—1)—(0.192+2)=1.608 ¢/1

Cp=C (1= "M+ C, —k,(1-1)

CB, g/l
1 1.808
1.5 1.710852
2 1.615891
2.5 1.52
3 1.424
3.5 1.328
4 1.232
4.5 1.136
5.21 0.99968
7.8 0.5024
8 0.484
] 0.272
10.4 0.0032
10.5 -0.016
CB, g/l
2
1.5 'q'-\
1
——CB, g/l
0.5
0 T T
05 I] 5 10

Thus, CB=1(US),t=35.21h

f. 60 gimmediately => CAO= 1.5 ¢/l

Cp=C ,,(1—e ™)+ Cpy— kot =1.5(1—¢ ')~ 0.192¢

CB=1g/latt=0.115 h and at t=2.6h




