1. Final Lab: Tuesday, June 25, ISB 155 (A-C)
(Pre-Lab Quiz = TA Evaluation in Class Owls)

2. Exam lll: Friday, June 27, In Class
3 or 4 questions will be taken from Lab Owls:-
34,4.2,45,55,5.6
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5.4 Enthalpy Changes and Chemical Reactions
C: Determining Enthalpy Change - Calorimetry — 15t Approximation

([.H,g = MYXCXAT

Measuring Heats of Reactior - G00XLIRuKI] = 4.5 T
- 320 mg i 600 g 245 =0 ean *Qugo =0
Mass Mass of Qrxn = - ?;Ha.o
. Hydrazine Water in = -H.G%K\ng
e “J" Calorimeter
Naﬂ - o4 V. ,
B d 3_'2»09\3& | g - 0.3%3
| 1000 mg*
: Dyeo" 14184 ] Hoc
Hso™ H1% 313 0.32q¢] | md - 0.0\md
%
| Reset
200G —»1E G Bran = -45X10°T - -4.33 X10° I.mo‘?"
0.0l md oR
AT = 21.8-20.0 = | %% - 452 KT m&?
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5.4 Enthalpy Changes and Chemical Reactions

C: Determining Enthalpy Change - Calorimetry - Modified

, : . : Hip =
Measuring Heats of Reactioi b

452103 T ... et previous SVide

Qeat = ML X AT
L5 (odorweles Tonstamt
Mass Mass of

Hydrazine

“Neok copacily of the calloitieler
Water in = 403°cx1R°C = 156 7T
Calorimeter

Zq,-s =0

Qam-+ Yuso + §et =0
Do~ Qg +Pccd)

= - (4.52%0° + 156)
= -S5.27X0°F
[ The heat capacity chXN = - 5.&1)(\033 - =5 x10° 1“\0‘4
of the calorimeter 0.0\ “‘J oR
vessel is 420 J/°C ) |
)\ -531 R .m
200°C—218°C See mms s’i&t
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Quiz17 Class #:

Last Name:
A chunk of silver weighing 19.7 grams and originally at 97.48°C is

dropped into an insulated cup containing 76.6 grams of water at

23.38°C. Assuming that all of the heat is transferred to the water,
the final temperature of the water is: Au.b4l  °C

Heat Capacity : H,0 =4.184 J/g°C Ag =0.237 J/g°C

Qo = myx C X AT Zq,-s =0
= 76.6 (14.184) AT QHo * Gry = ©
. (Te-233%) 3
= 320.49(Tp- 2338
= 3%0.497Tp - T43.16

30,49 Tp - 49306 +4 6689 Tp 45513 =0

325.16 Tp - 7948.48 =0
q’ﬂz = mx TXAT 325.16 = 194%.23%
19.7 (0.231) AT
46689 (Tp - 91.48) Tp= 19838 - 9y 4%
4, 6689 T¢ - 455.12

325.16
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5.4 Enthalpy Changes and Chemical Reactions
C: Determining Enthalpy Change - Calorimetry

A 0.242g sample of napthalene (C,,H;) is burned in a bomb calorimeter
containing 1025¢g of water. How much will the temperature rise

Heat capacity of the calorimeter =802 J/°C
Heat of combustion C,;H; =-5.15x103 kJ/mol
Heat capacity of water =4.184 J/g.°cC

Ciofg : 1oli2.0)) + 8(1.01) =128.18¢.nd"’ Gnso = M1 LXAT
= 103SXL B4 XAT = 4.99XI0° AT
0.242g) Lod - 187007 d
] I&%.‘Nja/ Qed = B02AT

%“N < ‘5.\5“06:.“\a.‘ (\.%ﬁ)&\o'g’mo?) (I,“’.o +q'cd = 9719 x‘o3
= -9.72x10%T el
4.99 110°AT + 802AT = 9.12x10°

Brevt Guo + G- = © 5.09x°AT = 9.72%\03
7= 1100 g
%H&D + %Cﬂ” = - %RXN = q.-lax \OSI 5.09 wa
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5.5 Hess’s Law
A: Hess’s Law

Grven the standard enthalpy changes for the following two reactions:
(1) 2 Pb(s) + Oz2(g) —— 2 PbO(s) AH® =-434.6 K]

(2) Pb(s) + Clz(g) —— PbClz(s) AH® =-359.4 kK]

what is the standard enthalpy change for the reaction:

(3) 2 PbClz(5) + Oz(g) — 2 PbO(s) + 2 Cla(qg) AH® =7

2... %2 + Reversed 2 P0als) = 2+ 2%@ AWz -2(-359.4)
1. QSIS AP ls) + Oa(g) = 20%0 AHO= -U34 6
2PEals) +0a() = APBO) + 3oLy M°= 2843d WY
Hess's Law:
Reverse a Reachion ... Revense the sign of AW’
MuPhefy reaction by on imreser ... Mufhiply a° Juy the imYeqeR,
0dd 5o oR MoRe Reachions ... Qdd upthe ai%s oﬁ each.
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5.5 Hess’s Law
A: Hess’s Law

Given the standard enthalpy changes for the following two reactions:
(1) Ni(s) + Cla(g) — NiClz(s) AH® =-305.3 KJ

(2) Pb(s) + Clz(g) —— PbClz(s) AH® =-359.4 |]

what Is the standard enthalpy change for the reaction:

(3) Ni(s) + PbClz(s) —— NiClz(s) + Pb(s) AH® =7

l....(s 15 N + Qa’(g\ = Ni@ao) p AW’ = -305.3
2. Reversed Pl Cla () = PE(S) + D10 AR° -
Ni + P = NiCa(g + PBs) DHO - sy.\ RT

Mam = AW - BHS
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5.6

Standard Heats of Reaction
A: Standard Heat of Formati

Mg The shomdosd nelor entfelpy of
of 1 mok of @ compound gum

Mg CHy (@) = - T84 K3 "

Mg N (s) = -305 RT W

on

Qomnah&n 15 the 0\\“\09?3 c\\ﬂﬂdge KOR e ﬁmmhd'\

s elemomts yn their ctandord strakes.

C@gn + 2Ma(g) = CHulg)

N + Bag = Niacs

Mty o) = -359 WI.ood” B + B = WDy

MgCha(g) =

0]
L e A\\_% for the Sornahion o? oy Jenent yn s

Qag = g

standagd shale 1s zero
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5.6 Standard Heats of Reaction

A: Standard Heat of Formation and Hess’s Law
Given the standard enthalpy changes for the following two reactions

0
(1) Ni(s) + Cla(g) —— NiCly(s)  AH® =-305.3 k1 AHp NUes)
(2) Pb(s) + Cla(g) — PbCla(s)  AHC =-359.4k1  DMp PROLS)
what Is the standard enthalpy change for the reaction

(3) H|{5} + PbClz(s) —— NiClz(s5) + Ph{5}

AH® =7
AH‘ AH@ =0
L 0s 15 Ne) + g = N AH°= -305.3
%... Rewrsed P () - Phs) + Oilg) AR® = 359y
Ny + Pt = NiCa(g) + PBCs) DH? = Sy RT

Maw = MW - OH)
AW? = ZA\\; Products - 3 AH? Reactamls 7
A\'\gm = l\\'\g N () -\'Al'\g Wrm A\‘\ Ni(s)- AHQ Po-EDa (s)
Maw = A + 0 - 0 -m
Muan = QW - AWS

Dexy = &M Fropucts - T e Readtonts \
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5.6 Standard Heats of Reaction
A: Standard Heat of Formation and Hess’s Law

Using standard heats of formation, calculate the standard enthalpy change for the following reaction.

2C03z(g) + 5Hz(g) —— CzHz(0) + 4H;0(g)

A“:N

2 A“ Products - 3 AHe Repctants
A\\g Cafag) + 4 AW} \-\AO(g) 2 I} 019 - 54 Ratg)
4G =0

"

1}

AHe CaHat9) + 4 AUE HaOg) - & AN COals)
SinPW Vook Yhese \laDues uf‘
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