Huréng dan gidi bai tdp chiong — Bién thién nang lwong tir do Gibbs - Thurde do chiéu huéng ciia QTHH

7.1

Bién thién caa ham trang thai chi phu thudc vao ban chat, trang thai dau va cudi
khong phu thudc vao duong di.

Tir trang thai A bién doi sang trang thai B bang 5 con dudng khac nhau, do entropi
12 ham thai nén d6 bién ddi entropi AS gidng nhau cho ca 5 con dudng. Pap 4n b

7.2

a. Phan tar cang phuec tap thi entropi cang 16n. Y a dung.

Vi du: CH3OH (long) C,HsOH (16ng)
S%q [I/mol.K]  126,8 160,7

CHa(K) CzHs(K) CsHs(K)
S%0g [J/mol.K]  186,1 229,5 269,9

b. Entropi cua cac chat ting khi 4p suét ting. Y b sai, vi 4p suat ting lam giam do
hon loan nén entropi giam.

Vi du: NHs(k) latm , 500K NHs(k) 300atm , 500K
S%gs [cal/mol.K] 50,7 0,57

c. . Entropi ciia c4c chat tang khi nhiét do tang. Y ¢ dung, vi nhiét do ting 1am ting
d6 hdn loan nén entropi ting.Y ¢ ding

Vi du: H,O(long) 298K H,O(long) 373K
80298 [J/moIK] = 69,9 80373 [J/moIK] = 86,8

d. Entropi 1a thudc do x4c suat trang thai hé. Y d dung, vi entropi ¢ quan hé vai xac
suat trang thai qua cong thuc tinh entropi cho n mol chat:

S = nRINW (W la xac suat trang thai)
Dap anb
7.3

1.Y 1 sai, vi & cung diéu kién hoi nuée c¢6 d6 hdn loan 16n hon nudc long nén
entropi hoi nudc [6n hon entropi nudc long.

2.Y 2 dung.
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Trong mang tinh thé ion, d6 dai lién két bang téng ban kinh hai ion tham gia lién két.
lon 2;Mg?* va ion s¢Ba?* cing nhom IIA cung dién tich nén R(,sMg?*)< R(ssBa?") .
Cho nén, d6 dai lién két d(Ba-0) > d(Mg-O) — ning luong lién két E(BaO) <
E(MgO ) — trong cung diéu kién : S°(BaO) >S°(MgO ).

3.Y 3 dung, vi khi CsHg c6 cau tao phuc tap hon khi CH4 nén entropi 16n hon.

4.Y 4 dung, chat khi co d6 hon loan rat 16n so véi chat ran nén entropi caa chat khi
thuong rat lon so vai chat ran.

5.Y 5 sai (giai thich theo y 4)

6. Y 6 dung, trong cung diéu kién, ciing mot chat, pha long ¢ do hdn loan I6n hon
pha ran nén entropi 16n hon.

Dap an d.

7.4

a. AS < 0 vi qud trinh giam nhiét do.

b. AS > 0 vi An = 2-1=1]mol] >0.

c. AS >0 vi An = 6-5 = 1[mol] >0.

d. AS >0 vi An = 2[mol] >0.

Dap an a

7.5

Pap an b, vi An =0 nén AS,,, = 0.

7.6

Pap an a, vi An =1-2 = -1[mol] < 0 — AS,,;< 0.

7.7

Trong cung diéu kién, ciing mot chat & cac trang thai khac nhau :
H(khi) > H(16ng) > H(rin)

S(khi) > S(long) > S(ran)

Qua trinh hoa tan khi HCI vao nuéc gdom hai qué trinh:

*Qua trinh vat li (qua trinh chuyén pha):
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HCI(khi) — HCI(16ng) ; AH¢p = AHugmgta = H(HClisng) - H(HClkni) < 0
AScp = ASngungty = S(HCliong) - S(HCliai) < 0

*Qua trinh hda hoc hay qué trinh solvat hda (twong tac giira chat tan va dung moi):
HCI(long) + (n+m)H,O = H*.nH,O + CI.mH;0 ;
AHso1 < 0 ludn mang ddu am vi tuong tac hut giira chat tan va dung méi 1am qua
trinh luén toa nhiét. (twong tac gitra ludng cuc HCl va cac ludong cuc H,0)
ASso1< 0 ludn mang ddu am vi 1am giam d6 hdn loan cac tiéu phan chét tan.
Tacé: () ()
Hi¢u tng nhiét qué trinh hoa tan: AHnoatan = AHgp+AHs0 < 0
Quaé trinh hoa tan chét khi vao dung méi léng luén ludn 1 qué trinh phét nhiét.

| 6 )
Do thay doi entropi trong qué trinh hoa tan: ASnestan = AScp+ASse < 0
—Qua trinh hoa tan khi HCI vao nwoc cO: ASqp <0 va ASsqi<0
Dap an d.

Truong hop khéc:
Quaé trinh hoa tan hop chat ion NaCl vao dung mdi nuéc gom hai qué trinh:
NaCl(ran) + (n+m)H,O = Na*.nH,O + ClI.mH.0;

*Qua trinh vat Ii (qua trinh chuyén pha) 1a qué trinh pha v& mang tinh thé ion nén
AHc, > 0 . Mang tinh thé cang bén thi AH, cang lon.

Do qua trinh pha v& mang tinh thé 1am ting do hdn loan cua cac ion nén AS, >0.

*Qua trinh hoa hoc hay quaé trinh solvat hda (tuong tac giita chat tan va dung moi):
NaCl(rin) + (n+m)H.O = H*.nH,O + ClI.mH.0;

AHso1 < 0 ludn mang ddu am vi tuong tac hut giira chat tan va dung méi 1am qua

trinh lubn toa nhiét. ( tuwong tac gitta cac ion Na*va Cl” vaéi cac ludng cyc nudc )

ASso1< 0 ludn mang ddu am vi 1am giam d6 hdn loan c4c tiéu phan chét tan.

Taco: +) )

Hi¢u rng nhiét qué trinh hoa tan: AHnestan = AHgp+AHse < 0 hay >0

Do Ik ion 12 lién két manh nén mang ion c6 do bén cao nén AH., thuong cé do 16n
|6n hon nhiét solvat hda. Khoang 95% cac hep chit ion hoa tan vaoe nwéc co
AHhoatan> 0 tirc qua trinh thu nhiét. Vidu : NaCl, KCI, NHsNOs;....
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Qua trinh hoa tan chét tan ran vao dung méi l6ng tao thanh dung dich 1am tang do

hon loan nén do thay ddi entropi trong qué trinh hoa tan: AShostan = AScp+ASsel > 0
Trong do: ASse <0, AS¢,> 0, | AScp| > | ASsol

7.8

Trong cung diéu kién, cing mot chat & cac trang thai khéac nhau :
H(khi) > H(long) > H(ran)
S(khi) > S(long) > S(ran)

HZO(Iong) pad HzO(I’én) » AHad = Hu20 rén - HHz2o long < 0
ASgd = SH20 rén = SH2016ng < 0

AV > 0 vi ¢ pha ran do lién két hydro ctia nudc nén thé tich ting 1én. Pap 4n a
7.9
Bro(long) 2 Bra(rin) ; AHaa = Her2 rén — Her2 16ng < 0

ASgd = Ser2 rin — Ser216ng < 0
AV < 0 vi ¢ pha ran thé tich giam di so vai pha long. Pép 4n b
7.10
Phan tng c6 : An =-0,5[mol] <0 — du doan AS<0
(AS%g8)pu = (257) — (248+1/2.205)= -93,5 [J/k]< 0. P4p 4n b
7.11
a.Y a ding.
b. Y b dang, vi ¢ nhiét do thap dau AG phu thudc vao dau AH nén qua trinh toa
nhiéu nhiét thi AH < 0 — AG < 0 tirc qué trinh c6 kha ning tu phat.
c. Y ¢ ding. Cong co ich 1a cong do hé tu sinh ra nén qué trinh sinh céng co ich 1a
qua trinh tu xay ra.
Vi du: Trong phan ing hoa hoc cong co ich thuong la cong dién. Khi mét phan ing
oxyhda kha thuec hién trong nguyén té ganvanic sinh ra cong dién tizc 1a phdn sing
oxyhda khu xay ra (4G<O0).
d.Y d sai, vi qué trinh tu phat kém theo su ting d6 hon loan thi hé phai 4 hé ¢ lap.
Dap an d.
7.12
1. Y 1 dung. Tai diéu kién dang xét, phan ung c6 AGt>0 thi phan ung khdng tu phét
tai diéu kién do.(nhung tai diéu kién do, phan tng c6 kha ning tu phat theo chiéu
nguoc lai)
2.Y 2 dang, vi & nhiét d6 thap dau AG phu thudc vao dau AH nén c6 thé dya vao
hiéu @ng nhiét dé du doan kha ning ty phat cua phan tng o nhiét do thuong.

4
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3.Y 3 sai, vi v4i phan tng cd An=0 tic AS=0 nén AG = AH -T.AS = AH cho nén &
1000K thi ddu AG s& phu thudc vao dau AH.

Dap an ¢

7.13

a.Y asai, vi AGt < 0 thi tai diéu kién dang xét phan tng c6 kha ning tu phét vé
phuong dién nhiét dong. Trong thuc té, phan tng ¢d AGt < 0 s& xay ra néu toc do
phan tng du 16n hay khéng xay ra néu téc d6 phan ang rat nho.

b. Y b ding. Pap an b

c.Y ¢ sai, vi phan tng dat can bang khi AGt = 0.

d. Y d sai, vi AGt < 0 thi tai diéu kién dang xét phan ung c6 kha nang tu phat vé
phuong dién nhiét dong.

7.14

1. Y 1 dung, da s6 phan ing cd AG%gg <-40kJ c6 thé xay ra ty phat hoan toan trong
thue té & 298K ( phan @ng 1 chiéu). Néu ding cong thirc AG%gs = -RTINK ¢, thi &
298K hing sb can bing Ky=107 nén trong thuc té phan tng c6 thé xem 1a phan tng
hoan toan (pu 1 chiéu) & 298K.

2.Y 2 dung, vi AG%gg > 40kJ thi Kg, < 107 ¢ 298K, do gié tri K, rat nho nén phan
ung xem nhu khong xay ra.

3*.Phan ang khong xay ra trong thuc té khi AG%gg>0 . Y 3 sali

Vi néu pu c6 AG%gg Nam trong khoang : 0 < AG%gs <+40KkJ thi trong thyc té &
298K phan wng van c6 thé xay ra.

Vi du : Xét phan ang 3A(khi) + B(khi) 2 2C(khi) ; AG%gs = 35k]

Tai thoi diém 10 atm  10atm 102 atm

Tinh AGygs tai thoi diém t; & 298K:

AGags = AGY%gs + RTINQ, = 35 + 8,314.10.298.2,303Ig[(10?) %(10%.10)]

AGogs =-10,65kJ < 0

—Tai thoi diém ti, ¢ 298K pur c6 khd ning tw phét theo chiéu thugn méc di AG%gs>0.
4. Pa sb phan tng c6 -40kJ < AG%gs < +40kJ xay ra tu phét thuan nghich trong thuc
té. Y 4 ding.

Vi du: Xét phan tng Na(k) + 3H(K) 2 2NHs (k) ; AG%gs = - 32kJ

Thoi diém ty 10atm  10atm  latm

Thoi diém t, 10atm 10%atm  10atm

Tai thoi diém ty & 298K

AGags = AG%gs + RTINQ, = -32 + 8,314.10%.298.2,303.Ig[1/(10.(10)%)]= -54,82kJ<0
Vay tai thoi diém t; & 298K, phan ang tu phat theo chiéu thuan.
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Tai thoi diém t, & 298K:

AGass=AG%05+RTINQ, =-32 +8,314.103.298.2,303.1g[10%/(102.(101)%)]= 2,235kJ>0
Vay tai thoi diém t, & 298K, phan @ng ty phat theo chiéu nghich.

Két lugn: Phdan ing c6 AG%gs = - 32kJ dién ra thugn nghich trong thuc té ¢ 298K.
Dap an ¢

7.15

a. Y asai, vi cong chdng ap suat ngoai 1a cong dan no cia qua trinh vat If nén khong
1 tiéu chuan xét kha ning ty phat caa phan tng héa hoc vé mit nhiét dong.

b. Y b ding. Taco AH® <0 ; AS®>0 — AG% = AH® -T.AS° <0 tai moi nhiét do.
Phan ng c6 AG%r <0 nén cd kha ning tu phat tai diéu kién chuan & moi nhiét do T.
¢.Y ¢ dng,vi phan tng c6 AG% < 0.

d. Y d dung, vi hang s6 can bang K1>1 — AG% <0 (AG% = -RTInK7) nén phan
ung tu phat.

Dap an a

7.16

a. Y asai.

Giai thich: AGr=AH-T. AS

O nhiét d6 cao, dau AGr phu thudc vao dau AS.

Phan ung c6 AH>0, AS>0 —T cao thi AGy <0 : phan ng tu phat ¢ nhiét do cao.

b. Y b sai, vi & nhiét d6 thap dau AGt phu thudc vao dau AH. Phan ¢ng thu nhiét
manh nén AH rat duong —AGr > 0 nén phan ang khong tu phét ¢ nhiét do thap.

c. Y c sai.

O nhiét d6 cao, du AGr phu thudc vao dau AS.

Phan tng c6 AH >0, AS <0 —T cao thi AGt > 0 : phan tng khéng tu phat & nhiét
do cao.

d.Y d ding.

O nhiét d6 cao, dau AGr phu thudc vao AS.

Phan ung c6 AH>0, AS>0 —T cao thi AGt <0 : phan tng tu phat ¢ nhiét do cao.
Dap and

7.17

a. Y asai, vi phan ¢ng thu nhiét manh nhung 1am ting entropi c6 thé xay ra tu phét &
nhiét d6 cao. Pap an a

b.Y b dung.

c. Y c dung.

d. Y d ding.
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Phan ng ¢6 AH = 0, AS > 0 nén AGr = -T. AS < 0 phan ung cd thé xay ra & nhiét do
thuong.( pu nay con c¢6 kha nang tu phat & moi nhiét do)

7.18

1. Y 1 dung, vi T thap, AH<<0 nén AGt< 0 : phan tng c6 kha niang tu phat & T thap.
2.Y 2 dtng. Phan ang c6 AH < 0, AS >0 nén AGr< 0: phan ¢ng c6 kha ning tu
phat tai moi nhiét do.

3.Y 3sai, vi AH>> 0, AS >0, T thdp nén AGr> 0 : phan ang khdng tu phét.

4.Y 4 dtng, vi AH >0, AS >0 ,T cao nén AGr < 0 : phan tng c6 kha ning tu phét o
T cao.

Dap an c.

7.19

1.Y 1 dang, vi AS >0, T cao nén AGt < 0: phan @ng c6 kha ning ty phat & T cao.
2.Y 2 sai. (xem cau 7.14)

3.Y 3sai, viAH>0,AS >0, & T thap thi AGr> 0 : phan (ng khong tu phét.

4.Y 4 dung, vi tai diéu kién dang xét AGt < 0 phan tng c6 kha ning tu phét.

Dap an a

7.20

Phan ung co AH0293 = 284,4kJ >>0, A80298 <0 nén AGozgg >> 40kJ —-AGT>0

—Phan tng khong tu phét tai moi nhiét d6. Pap an a
7.21
Xét kha ning ty phat cua cac phan ang sau & diéu kién chuan:
1. Y 1 dang, vi AH%> 0, An= 2-3= -1[mol]< 0 —AS® <0 —AG% >0 nén phan
ung khéng tu phat & moi nhiét do6 .
2. Y 2 dung, vi AH%< 0, An =8-7=1[mol]> 0 —AS® >0 —AG® < 0 nén phan ung
tu phat & moi nhiét do .
3. Y 3 dung, vi AH®> 0, An =1[mol]> 0 —»AS® >0 — & T cao thi AG% < 0 nén
phan tng ty phat ¢ nhiét do cao.
4. Y 4 dung, vi AH%< 0, & T thap thi AG% < 0 nén phan ang tu phét ¢ nhiét do
thap.
Dap an ¢
1.22

1. Y 1 dung, vi phanang: A — B ; aAH >0, c6 kha ning tu phat nén AG <0
—AS >0 va T, cao.
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2.Y 2 dung, vi cing diéu kién voi phan tng trén khi doi chiéu phan ang thi AG doi
dau tirc pir B—A ¢6 aG,, > 0.

3.Y 3 dung, vi phanung: A— B; AS>0,aAH>0

Poi chiéu phan tng trén ta cé pu : B —A ; AS< 0, AH < 0 — nén pu c6 kha ning
ty phat & nhiét do thap.

Pap and
7.23 Bai nay doi nhiét do tir 383K thanh 283K.
Qua trinh néng chay caa nuéc:  H,O(ran) 2 H20(16ng) ; AHne> 0, ASpe> 0
Xem aHnc Va AS 12 hang sé trong khoang nhiét do khao sét.
O 273K ta c6 : AGz73 = AHpe — 273.ASpc = 0
O 283K ta c6: AGg3 = AHpc — 283. S, < 0 Dap an b
7.24

Trong tu nhién, nhiing qué trinh tu xay ra (AG<0 ) bao gio ciing chuyén tir dang kém
bén sang dang bén hon.

PbO.()  + Pb(r)

2PbO(r) AG%gg <0

+4 (kém bén) +2(bén hon)
SnOx(r) + Sn(r) = 2Sn0O(r) AGP%g>0
+4(bén hon) +2(kém bén)

Dap anb

7.25

Phan tng toa nhiét — AH< 0

An =-0,5[mol] < 0 —-AS’< 0

O 25°C dau AGP phy thudc vao dau AH?, vi AH< 0—AG%< 0 Pap 4n a
7.26

Phan tng thu nhiét —=AH®> 0

An =1[mol] >0 —AS°>0

O 25°C dau AGP phy thudc vao dau AH?, vi AH®> 0—AG®> 0 ; Pap 4n a
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1.27

Phan tng téa nhiét - AH< 0

An =0,5[mol] >0 —->AS >0

O nhiét d6 thuong dau AG phu thudc vao dau AH, viAH<0 — AG <0

Mac khéc, phan tng nay c6 AH< 0 va AS> 0— & moi nhiét do AGt< 0 nén phan
ung ¢ kha nang tu phat tai moi nhiét do.

Dap an ¢

7.28

AGr= AH -T. AS

T thap, dau AGt phu thuoc dau AH; T cao, dau AGt phu thudc dau AS.
Xeét kha nang tu phat cta phan ung cho cac truong hop sau:

AH <0, AS <0 : phan ung c6 kha nang tu phat ¢ nhiét do thap.

AH <0, AS >0 : phan &ng c6 kha nang tu phat & moi nhiét do.

AH >0, AS < 0 : phan ung khdng c6 kha nang tu phat & moi nhiét do.
AH >0, AS >0 : phan tng c6 kha nang tu phat & nhiét do cao.

Dap an ¢
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