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1. Commercial sulfuric acid, H,SO,, is often purchased as a 93 weight percent (93
wt%) solution. Calculate (i) mg/L of H,SO, ; (ii) molar fraction of H,SO,; (iii)
molarity M ( mole/L) of solution; (iv) normality N (equivalent weight per liters) of
solution. ( Sulfuric acid , H,SO.,, has a specific gravity of 1.839 and molecular
weight 98 g/mole).

2. Water enters a boiler at 20 °C and 1 atm through a pipe at an average rate of 1 kg/s.
The exit steam is at 150 °C, 1 atm. As steady state is reached, calculate how much
heat (Kcal) per hour must be added ? ( assume heat capacity of water : 1 cal/g’C;
heat capacity of steam: 0.456 cal/g’C; latent heat of water at 100 °C: 539 cal 1g).

3. In a process producing KNO; salt, 1000 kg/h of a feed solution containing 20 wt%
KNO,; is fed to an evaporator, which evaporates some water at 422 K to produce a
50 wt% KNO; solution. This is then fed to a crystallizer at 311 K, where crystals
containing 96 wt% KNO, are removed. The saturated solution containing 37.5 wt%
KNO; is recycled to the evaporator. Calculate the amount of recycle stream R in
kg/h and the product stream of crystals P in kg/h.

Water T W kg/h

Evaporator Ske/h »| Crystallizer

20 % KNO; 422K 50% KNO; 311K
Recyele, R ke/h Crystals, P kg/h >
37.5 % KNO3 4% H20
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