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The University of Calgary
Department of Chemical & Petroleum Engineering
ENCH 501: Transport Processes Quiz #2 September 23, 2003
Time Allowed: 50 mins. Name:

Problem (10 points)
The synthesis of ammonia from elemental hydrogen and nitrogen is a reversible exothermic
reaction with an increased yield of ammonia favored at high pressures and low temperatures. The
reaction is:

3H, + N, < 2NH;, AH, = +100.464kJ
The equilibrium constant for the reaction is defined as:

Ky = PNH, / [ PH, 32 PN, ]
where PNH,, PH, and PN, are partial pressures. For the reaction, the equilibrium constant is related to
pressure p (in atm.) and'temperature T (K) by the Gillespie equation (Proc. Nat. Acad. Sci., 1925, 11, 73)
and is given as: )

logy, K, = (2172.26 + 1.99082p) / T - (5.2405 + 0.002155p)

Given that the possible errors in measuring the temperature and the pressure are respectively 25°C
and 10 atm., from a stoichiometric feed of pure hydrogen (3 moles) to nitrogen (1 mole) estimate
the equilibrium yield of ammonia (i.e. the moles fraction at equilibrium) when the temperature is
given as 555°C and the pressure is 250 atm.

Estimate the error for your calculation.

Bonus (2 points)

What are the corresponding yield for ammonia and the error in the result when the pressure equals
400atm. and the temperature is 450°C? Comment.

7.



T s LT TR T £ 2 5 I B —
e P B S 1 N T N R Ty I S o 8

JT‘MMZ NF [ e
~~~~~~ ~‘j2 ;FJMW batad o

_ 5y tye. oreas -
wae—s SN TN PRV Cr Aok 8 . — N P T

e I N P e T




\v




5 = -

“ — %% %23 o6 TGoF —

B — T 1 1| —
= 7 > F 45 © 904263 " lowaF T T
P r1 4o 4% S oS ¥U33 ’ =

_—
*‘****“‘““‘fﬁ;—‘“*“7:K:TK~H@.u~wm e 2w WaF el fahon; oF |

w WW
Mi

e O e —— v

qaso (.QO?Q(_(az o599 O+ 2 ]

@° » 263 (18 ©5 o 3% 7
- 40 433 (S ) 5 5T .
_—

-_—

_xii_ e o N




