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mx+Mwt. 273 Pressure (atm.
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22414 T (Kelven) 1( atm.)
pressure

s elaa gl Jugald o A

1.5 = 3k e ez Jal (s SN 2l Jsl Sl enadl S 530 IS 1Y) 1 (1) JUia
Tl Cag Ll 8 Zofarlesan sy 4l 35 S5 o Lab sl 6

Solution :
Mw. Of CO=28 g/mole

mg/m?® =22 E £or 25 C°and 1 atm.
4-.4-65

mg/m® =—==for 25 C°and 1 atm.=1.72

PAguld Cagpl 840U i Clas s Jsaz (2) Jla
¢ mglm® S5 ) ppm 5000 355 CO, Je- 1
¢ ppmiSs N mglm® 36 35 e HCHO el sadll- 2
$ ppmM 25 S 5is NO Coasiill anSsi- 3

Solution:
1- CO, (mg/m*)=5000ppm*(12+2*16)/24.465=9000 mg/m®
2- HCHO ppm=24.456*3.6 mg/m*/(2*1+12+16)=2.94ppm
3- NO mg/m°=25ppm*(14+16)/24.465=30 mg/m°

EX (3) Suppose the average concentration of SO, is measured to be 400
ng/m® at 25 C° and 1 atm . does this exceed the 24 hr air quality standard
of 0.14 ppm?

Solution : mg/m’ % for 25 C°and 1 atm.
0.4 = ppm*(32+32)/24.465, Ppm=0.15> 0.14, yes it exceed.



EX(4) Suppose the exhaust gas from an automobile contains 1 % by
volume of carbon monoxide. Express this concentration in mg/m® at 25
C°and 1 atm.

Solution : 1% of CO =10,000 ppm

3 mx*Mwt.
mg/m :pp—
24.465

mg/m?> = 10,000*(12+16)/24.465=11445

EX(4) Forozone (O,) air quality of 0.08 ppm :
a) Express that in pg/m® at 25 C° and 1 atm?
b) Express the ozone at that pressure 0.82 and temp . 15 C°?

Solution :
3 _ ppmx+Mwt. _ 0.08+16%3 _ _ 3
a) mg/m” = vaacs  aaes =0.157=157 pg/m
b) mg/m3 _ 0.08+16+3, 273 ,082 _ 0133 mg/m3 ~133 ug/m3

22.414 273+15 1

EX(5) A typical motorcycle emits about 20 g of CO per mile:
a) What volume of CO would a 5 mile trip produce after the gas cools
to 25 C° and 1 atm. ?
b) Per meter of distance traveled, what volume of air could be polluted
to the air quality standard of 9 ppm?
Solution:
a-Volume =20( g/mile)*5 (mile) /28 (mol/g)*24.465
(L/mol)*1/10*(m*/L)=0.087 m* CO

b- Forone mile, 0.087/5=0.174
9 ppm of CO means 9m® of Co/ 10° m® of air

9ppm of CO _0.174

106 m3 of air _V air

V=1933m°
For | mile=1609m
For one meter , 1933/1609 =1.2 m’
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0o |- 0 0 0 0
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COHb%=p [ 1-e “] [CO]

COHb= Car boxy hemoglobin as a percent of saturation
[CO]=Cabon monoxide concentration (PPm)

o= 0.4029(hr™)

$=0.15%/PPm CO

t= exposure time in hrs.

Ex: Estimate the COHb% expected for one hr exposure to 35 PPm CO?

Solution:

COHb%=P [ 1-e “ ][CO]

= 0.15[1-e(-0.402*1)][35]=1.7%
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Sin:Sash'*'SSOZ

Sin=1.00*0.03=0.03 kg/s

For one year : 0.03kg/s* 86400s/d *365d/year=9.46*10° kg/year

S ash= 0.05*9.46%10°=4.73*10" kg/year

S<0,=Sin-S ash=9.46*10-4.73*10" = 8.99*10° kg/year

The amount of SO, formed is determined from the proportional weights
of the oxidation reaction

Mw.=32+32=64

The amount of SO, formed is then 64/32 of the sulfur available for
conversion

S 50,=(64/32)*8.9*10°=1.8*10° kg/year
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Ringelmann Width of black | Width of white | Percent Black
Chart NO. lines (mm) spaces (mm)
0 Allwhite | -——-- 0
1 1 9 20
2 2.3 7.7 40
3 3.7 6.3 60
4 5.5 4.5 80
5 All black 100
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| Calculation of smoke density | Equivalent NO.1 units




6 units of NO.5 30 (5*6)

12 units of NO.4 48 (4*12)
20 units of NO.3 60 (3*20)
23 units of NO.2 46 (2*23)
26 units of NO.1 26 (1*26)
33 units of NO.0 0 (0*33)
120 units 210

D Ol e laall 4 iall Al Clia- 2
Percentage smoke density=
(Equivalent units of NO. 1 smoke *0.2)/Number of observations
=210*0.2/120=35%
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