Announcements

To join clicker to class today (Clickers with : :
LCD display joins automatically): * Even if the weather is

 Turn on the Clicker (the red LED comes nice do not fo_rget to
ony. wear appropriate

« Push Join” button followed by 20~ Clothing to lab!
followed by the Send~ button (switches
to flashing green LED if successful).

* Next exam (exam |Il) on Thursday.
— Discussionisreview. Bring questions.
— Please remember to enter through the bottom doors.



Calorimetry Review
— Key relationship: 0 =AH_ + CAT =>AH_ =- CAT
Bond energiesto calculate AH_

N

— Breaking bonds requires putting energy in (+) (Don't
forget to multiply # bonds in molecule by stoichiometric
coefficients)

— Making bonds releases energy (-) (Remember
stoichiometric coefficients)

_ AH_ =AH _+AH

RXN make
AH° to calculate AH
f RXN
— Key relationsnip: AH°,,. = > AH°(prod) - > AH°(react)

Fuel Values: kJ/g calculated from kJ/mol using molar
mass (g/mol) to convert.



Fuel Vaues

Compound Combustion Eq Molar AH (kJ/mol) Molar Mass (§) Fuel Value (kJ/g)
CHy(g) + 204(g) >

CH, (Vethane) - CO,(g)+2H0(g) 8023 16.04 50,02
2CHCH{g)+70,(g) -

CH, (Ehane)  >4CO,(g) +6H,0(g) 1428 3007 4749
CHCHyOH) +30,)

C2H6O (Ethanol)  ->2C0,(g) + 3H,0(g) 17138 1607 %8
2CH{)+ 250 g) =

CH, (Octane)  16CO,{g) + 18H,0(q) 4678 11423 40.95
CH.045) +60,g)—

CH.0, (glucose)  6CO,(g) + 6HO(g) 2531 180.16 1408

2H2(g) ¥ Oz(g) —

, 2H,0(9) 2418 202 120




Fuel Vaues and Volumetric Fuel Vaues

Compound Combustion Eq Molar AH (kJ/mol) Molar Mass (g) Fuel Value (kJ/g) Density (g/mL)  kJimL
CHy(9) + 204(g) >

CH, (Methane) ~ CO,(g)+ 24,0(g 8023 16,04 5002 0000656 0.0328
2CHCH(g) + 70,(g) -

CH, (Etane)  >4CO,q) +6HO(g) 1428 30.07 4749 000123 0.0584
CHCHyOH () + 30,9

CHO [Ehanol)  —>2C05(g)+31,00) 12348 46,07 %8 0789 211
2CH. )+ 250,(g) >

C,H, (Octane) ~ 16CO,(g) + 18H,0(g) 4678 11423 4095 0703 2.8
CH,0,s) + 60,(g)—>

G0, (glucose) - 6CO,(g) + 6H0(q) 2537 180.16 14,08 0.780 110
2H{g)+0,fg) -

, 210() 2418 202 120 0000084  0.00989




Energy per mole CO,

Compound Combustion Eq M(K)  FuelVale (Jig)  kumL  KJImole CO, mole CO k]
CHy(g) +204(g) >

CH, (Methane) ~ CO,(g)+2H,0(g 8023 50,02 00328 802 1256003
JCHCH,g)+ 70,(g) -

CH, (Etane)  >4C0,(g) +6H0(g) 2856 4749 00584 T4 -140E003
CHaCHyOH() +30,(g)

CHO (Etand)  ~>200(g)+3H0(g) 134 %8 211 817 162E003
2CH )+ 550,g) >

CH, (Octane)  16CO,(g) + 18H,0(g) 936 4095 288 585 -171E003
CH,045)+60,g)=>

C.H.0O. (glucose)  6CO,(g) + 6H,0(q) 2537 1408 110 423 -236E003
2H{g)+ O, fg)—

, 210(g) 4836 120 0.00989 0.00E+000




Why do bacteria make ethanol from

sugar?
Because the anaerobic |
fermentation reaction
produces energy:
C6H1206(S) -—=> 2 CzHaO(I) +

2 CO,(g) AH°="?
We already know:

CgH120g(8) + 60,(g) —> 6CO(g) +
=-2537 kJ

C,oHgO(l) + 305(g) > 2C0x(g) + 3H2E;g-)-&‘52f-;f234.8

kJ
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