Bai tap héa dai cwong
Chwong 1: Cau tao nguyén tir q ’ ’
Cau 1. Van dung nguyén ly ngoai trir Pauli dé tinh s6 electron toi da ¢6 trong mdt phan
I6p (vi du phan 16p 3d) va trong mét 16p (vi du 16p N).
2. Trong mot nguyén tir co6 bao nhiéu electron ung vai:
ayn=2
byn=2,¢=1
on=34¢=1,m=0
dn=3=2,m=0,m=+%
3. Lap cau hinh electron ctia nguyén tir zirconi (Z = 40) ¢ trang thai co ban. Nguyén tir
zirconi ¢ 1ap 1a thuan hay nghich tu?
4. Trong nhirng cau hinh sau cho nguyén tir niken (Z = 28):
a) 15°25%2p°3s?3p°3d4s°
b) 15°25%2p°®3s%3p®3d°4s?
c) 1s°2s%2p°3s?3p°3d°4s?
d) 15%25°2p°35°3p°3d°4s%4p?
trong nhitng cau hinh nay:
1) Cau hinh nao khong tuan theo nguyén ly ngoai trir Pauli?
2) Cau hinh nao bi€u thi nguyén tir niken ¢ trang thai co ban?
3) Cau hinh nao khéng co electron doc than?
5. Xac dinh cau hinh electron cua cac nguyén tir va ion sau ddy ¢ trang thai co ban: gO,
1BAF, 17Cl, 19K, 26Fe, goHg.
6. Cho bict cac ion dugi ddy, moi ion c6 bao nhiéu electron I6p ngoai clng: 1657, 20Ca”",
24Cr**, 30Zn**, 35Br, soSn*". lon ndo ¢6 céu hinh twong tw khi tro?
7. C6 thé c6 mot electron trong mot nguyén tir nao doé co6 bd bon so lugng tir nhu sau
khong?
An=3,¢=3,m=+1m=+%
byn=3,¢=2,m=+1, m=+%
n=2,0=1,m=+2 mg=-%
dn=3, =1, m=+2, m=+%
e)n=4,0=3, m=-4,m=-%
fin=2,=1m=-1,m=-%
8. Hay viét cac gia tri bon so lugng tir cho cac electron ¢ trang thai co ban cua nguyén tir
c6 Z =7 (gia thiét electron dién vao cac AO theo chiéu my giam dan)
9. Cho biét gia tri cac ) lwong tir n, € tmg véi cac AO 1s, 2p, 3d, 4s, 4f.
10. Hay cho biét tén cia cac AO co:
An=4,=0
byn=3,¢=1,m=+1
c)n=6,¢£=2,m=0
11. Cho biét electron c6 bon so lugng tir dudi day thudc 16p nao? Phén lop ndo? Va la
electron thir may ctia phan 16p ndy? (gia thiét electron dién vao cac AO theo chidu m
tang dan)



an=2,4=0,m=0ms=+%
byn=3,¢=2,m=+2, m=+%
on=3¥¢=1,m=-1mg=-%

dn=4¢=3, m=+2,m=-%
12. Electron cudi cung cta cac nguyén to ¢d bon so lugng tir nhu sau:

an=2,¢=0,m=0ms=-%
byn=2,¢=1,m;=0, mg=-%
on=34¢=1,m=-1ms= +%

dn=4L0=2,m=-2, m=+%
Hay xé4c dinh tén orbital ciia cac electron nay va dién tich hat nhan cta cac nguyén td.
13. Viét gia tri bon s6 lwong tir cia electron cudi cling cla cac nguyén tir: 17Cl, 26Fe, 20Ca,
34SE€.
14. Viét cau hinh electron nguyén tir du6i dang chit va 6 lwong tir ciia cac nguy@én t c6 Z
=14, 22, 27, 34 va 37. Nhiing nguyén tir tmg vai sb thir ty ndo ¢ chira hai electron doc
than ¢ trang thai co ban?
15. Hay cho biét s6 thir ty cia cac nguyén t6 ma nguyén tir ciia ching c6 cac phan 16p
hoa tri nhu sau: 4s', 4s°3d” va 4p°.
16. Trong s6 cac nguyén tir dudi day, nhitng nguy@n tir ndo ¢6 cau hinh electron nguyén
tir bat thuong, nguyén nhan dan dén hién tuong bét thuong d6?

a) 23V 3d%4s?
b) 24Cr 3d°4s
C) 2sMn 3d°4s®
d) 2sNi 3d%4s?
e) 2oCu 3d*4s!
f) 30ZN 3d10452

Chuong 2: Bing h¢ théng tuan hoan(HTTH) va su tuin hoan tinh chét ciia cac
nguyén té
1. Cho biét vi tri trong HTTH (chu ky, phan nhom), tinh kim loai, phi kim ctia cac
nguyén t co sb thir tw 19, 28, 35, 58
2. Visao mangan (Z = 25) thuoc nhém VII 1a Kim loai trong khi cac halogen ciing thudc
nhom VII lai 1a phi kim?
3. Khong dung bang HTTH hay viét ciu hinh electron nguyén tu cua cac nguyén td 6
dién tich hat nhan Z = 15, 36, 39, 43. Xéc dinh bdn s6 luong tir cia electron cudi cling va
vi tri ciia chung trong HTTH.
4. Viét cAu hinh electron nguyén tir cia cac nguyén té co Z = 20, 22, 24, 27, 29, 30 va
xac dinh:

a) Vi tri (chu ky, phan nhom) ciia cac nguyén td do.

b) Tinh kim loai, phi kim ctia cdc nguyén t6 do.

¢) S6 oxy hoa duong cao nht va am thip nhét (néu co) cua timg nguyén t5. Hay
viét cau hinh electron cua céc ion do.
5. Electron cudi cling ciia hai nguyén t5 X va Y ¢6 bon sé lwong tir nhu sau:

X n=4,£=2mg=-1, mg= +%
Y n=3,¥f=1mg=-1, ms=-Y



a) Viét cAu hinh electron nguyén tir, dién tich hat nhan ciia X va Y.

b) Xac dinh vi tri (chu ky, phan nhom), tinh kim loai, phi kim cua X vay.

¢) Viét cAu hinh electron nguyén tir ctia cac ion c6 thé cocia X vaY
6. lon A** c6 24 electron. Hoi A ¢6 bao nhiéu 16p, phan 16p. Viét gia tri bdn sé lwong tir
cho céc electron ¢ phan lép ngoai cung cua A.
7. lon X?* ¢6 phan 16p ngoai cung la 30

a) Viét cdu hinh electron ctia nguyén té X va ion X*".

b) Xéc dinh dién tich hat nhan ctia X*".

¢) Xac dinh vi tri, tinh kim loai, phi kim cua X.

d) Hai electron 3d? (g véi nhitng gia tri ndo cua sé lwong tir chinh n va sé lugng

tir phu L.
8. lon X* c6 phan 16p ngoai cung la 3p°
a) Viét cdu hinh electron ctia nguyén té X va ion X%,
b) Xéc dinh dién tich hat nhan ctia X%~
¢) Xac dinh vi tri, tinh kim loai, phi kim cta X.
d) Viét cong thirc oxit img voi sé oxy hoa dwong cao nhét ciia X, cong thic phan
tir voi hydro tmg véi s6 oxy hoa am thap nhét ciia X.
9. Nguyén tir X ¢6 5 electron ¢ 16p ngoai cung va thudc chu ky 4. Hay:
a) Xac dinh phan nhém cua X.
b) Viét cau hinh electron nguyén tir ciia nguyén to Y & cling chu ky va nhém
(nhung khac phan nhém) véi X.
10. Céc ion X*, Y~ va nguyén tir Z cling c6 c4u hinh electron 1a 1s?2s%2p°3s?3p®
a) Viét cau hinh electron nguyén tir cia X va Y.
b) Xéc dinh vi tri, tinh kim loai, phi kim; cac So oxy hoa c6 thé co cua X, Y va Z.
¢) Viét gia tri bdn sb lu’ong tir cia electron cudi cung cua X, Y va Z.
11. Ning luong ion hda thi nht I; cia dy cac nguyén td nhu sau:

CK2 Li Be B C N o] F Ne
Iy 5,392 9,322 8,298 11,26 | 14,534 | 13,618 | 17,442 | 21,564
CK3 Na Mg Al Si P S Cl Ar
Iy 5,139 7,646 5,986 8,151 | 10,486 | 10,36 | 12,967 | 15,759

Hay vé& do thi I; — Z, nhan xét quy luat bién dbi cua I theo Z trong mét chu ky va giai
thich quy luat do.

12. Vi sao cac nguyén té thudc nhom IA va cac nguyén té thudc nhom IB déu co 1
electron ¢ 16p ngoai ciing nhung cac nguyén td thuéc nhom IA c6 ning lugng ion hoa
nho hon so véi cac nguyén té thudc nhom IB?

13. Gi4 tri ning lwong ion héa thir nhit I, (tinh ra eV) cua cac nguyén té p va nguyén t d
cua nhoém V nhu sau:

Céc nguyén té p (VA) Cac nguyén t6 d(VB)

Z I Z I
As 33 9,82 Vv 23 6,74
Sh 51 8,61 Nb 41 6,88
Bi 83 7,29 Ta 73 7,89

Nhan xét quy luat bién thién I; ¢ hai nhom nguyén t6 trén. DUNg quan niém hiéu trng
chan va hiéu tng xam nhap dé giai thich cac quy luat do.




14. So sanh ning lugng ion héa thir nhat I; va ban kinh nguyén tir R cta cac nguyén tir
71LU, 58Ce, 29CU, 25T nhu sau:

R(Lu) < R(Ce) R(Cu) < R(Ti)

l1(Lu) > 11 (Ce) 11(Cu) > 1,(Ti)
Hay dung hiéu tng chin va hiéu tmg xam nhap giai thich hién tuong trén.
Chuong 3: Lién két héa hoc va ciu tao phan tir
1. Néu céc dic trung co ban ciia lién két hoa hoc.
2. Dya vao d6 am dién hdy phan biét lién két ion va cong hoa tri.
3. Trong céc phan tir sau: HE, HCI, HBr, HI phan tir n30 phan cuc nhit? Tai sao?
4. Hién tuong lai hoa 13 gi? Diéu kién dé cac AO tham gia lai hda va so sanh khuynh
huéng lai hoa cia cic nguy@n té trong cling mot chu ky, phan nhom.
Hay néu dic diém cua cac kiéu lai hoa va giai thich trang thai lai héa ciia cacbon trong
cac phén to : CoHg, CoH4, CoHo
5. Phan biét cac loai lién két o va .
6. Nguyén tic to hop tuyén tinh cac AO thanh cac MO? Thé nao 1a MO lién két, phan
lién két, khong lién két ?
7. Lién két hydro 1a gi ? CAc yéu té anh huong dén do bén cua lién két hydro. Anh huong
cta lién két hydro dén tinh chét vat 1y ciia cac chat ? Néu vi du.
8. Cho biét cau hinh khdng gian cia cac phan tir CO, va SO,. So sanh nhiét do soi va do
hoa tan trong nudc ctia ching .
9. Thé ndo la su phan cuc cua lién két, phan cuc phén tir va phan cuc ion.
10. Hay giai thich vi sao phén tir NH; c6 dang thap tam giac, con phéan tir BH3 cO dang
tam giac phang.
11. Hay so sanh d¢ bén va do dai cua lién két O — O trong cac phan tir 0,,0,,0;,0%
va cho biét tir tinh cua cac ion, phan tir do.
12. Viét c4u hinh electron phan tir cua LiF, BeF va BF. So sanh do bén, va do boi lién két
Cua cac phan tu do.
13. Hay giai thich cau hinh electron phan tir cia BN : (025 )2 (c; )2 (nsz )2 (nzpy )l(ozpz )1 (z
Ia truc lién nhan)

14. Ban kinh ion cia Na* va Cu* déu bing 0,89A. Hay giai thich vi sa0 nhiét do nong
chay ciia NaCl (800°C) lai cao hon cta CuCl (430°C).
15. Biét nhiét d9 soi (Ts) va nhiét hoa hoi (AHp,) ctia cac hgp chat trong cac day sau :

HF HCI HBr HI
T, (K) 292 189 206 238
AHr, (kJ/mol) 32,6 16,3 17,6 19,7

B F3 BC|3 BB I's B |3
T, (K) 172 286 364 483

Hay giai thich cac quy luat bién thién cua cac dai lugng ndy va nhirng trudng hop
ngoai I¢ so voi cac quy ludt do.
16. So sénh va giai thich nguyén nhan c6 su khac biét:
a) Nhlét dé so1 cua CO, va CS,: CO, va NH;: H,O, NH3 va HF.
b) D6 tan trong nude ciia NH; va CHy ; SO, va CHa.






Bai tap Chuong 4:
HIEU UNG NHIET CUA CAC QUA TRINH HOA HOC
4.1: Pun néng mot cylinder chira oxy & 4p suit khong doi 1atm tir thé tich
1,2 lit dén thé tich 1,5 lit bang mot lugng nhiét 1kcal. Tinh bién thién noi
nang cua qua trinh. (Cho 1lit.atm = 24,21cal) (DS : 993 cal.)
4.2 : Phan ung ctia cyanamide rin , NH2CN véi oxy dugc thuc hién trong
mot bom nhiét lugng ké. Bién thién ndi nang ciia NH,CN (r) 1a — 742,7
Kj/mol & 298K. Tinh AHjgg Clia phan Urng sau :
NH,CN(r) + 3/2 O5(k) — Na(k) + COx(K) + H,0(I) (PS =-741,5k)
4.3 : Tinh nhiét lugng can thiét dé nang 60 gam nhom tir 35°C Ién 55°C.
Cho nhiét dung mol ctia nhom la: 5,8 cal/mol°C. (DS : 258 cal)
4.4 : Xac dinh nhiét 6 cudi clng cua hé thong gdbm 100 gam k&m & 95°C
nhlng vao 50 gam nudce & 15°C. Cho nhiét dung mol cua Zn 1a 6,06 cal/
mol°C , cta nudce 1a 18 cal/mol°C. (DS : 28°C)
4.5 : Mot nhiét luong ké c6 chua 45 gam nudc & 23°C, sau khi dugc hép
thy 2,00 kJ nhiét thi nhiét do 1én ¢én 32°C. Tinh phan khdi lugng cta nhiét
luong ké twong duong véi nude da tham gia vao qué trinh trao doi nhiét.
DS : 8 gam )
4.6: Tinh bién thién enthalpy khi 1,00 gam nuéc dong dic ¢ 0°C va latm.
Cho biét nhiét néng chay cua nudc 1la AHpggne) = 1,435 kcal/mol.

(DS :-79,7 callg)
4.7 : Tinh nhiét lugng can thiét dé chuyén 100 gam nudc da ¢ 0°C thanh
hoi nudce & 100°C. Cho nhiét nong chdy, nhiét bay hoi va nhiét dung cua
nudce la: AHzgg(nC) =80 kcal/kg . AHzgg(bh) =540 kcal/kg . Cp =1 kC&l/kgK

(BS N AHtotaI = 72,00 kcal )
4.8 Tinh hiéu {mg nhiét ctia qué trinh dong dac 1mol nudc 1ong & -10°C
thanh nudce da & -10°C. Cho nhiét néng chay ctia nude da & 0°C: AHpggqe) =
1,435kcal/mol va nhiét dung cua nuéc: C, = 1 cal/g.K. (DS: - 1343cal)
4.9 : Nhiét dbt chay cua khi etan C,Hg la 368 kcal/mol . Gia str chi c6 60%
nhiét co ich. Hoi can dét chay bao nhiéu m® khi etan ¢ dktc du dé 1am 50kg
nuée & 10°C bay hoi ¢ 100°C. (Dung cac s6 liéu can thiét & bai 4.7).

(DS : 3,21 m°)
4.10:Cho nhiét tao thanh tiéu chuan cua cac chét twong Gng trong phuong
trinh nhiét hoa. Tinh hiéu tng nhiét ctia phan ung sau;

N,O04(k) + 3CO(k) — N,O(K) + 3COx(K) , AH%gg=?
AH05 (kd/mol) 9,7 -110 81 -393,5
( DS: AH 555 = -778kJ )
4.11: Tinh AH%sgg CeH1206(r) tir cac dit kién sau:
AH05 ¢c CeH1206(r) = -2816 kd/mol, AH g+ CO(K) = -393,5 kd/mol,
AHozggnHQO(D =-2859 kJ/mol. (BS.’ AHozgg ttCGngoﬁ(r) =-1260 kJ/m0|)

4.12 : Tinh hiéu (rng nhiét ctia phan ing sau: CoHa(K) + Ha(k) — CoHg(K).



Cho AH 5 ¢c CoHa(K) = -337,2 keal/mol, AH 5 ¢ CoHg(K) = -368,4
keal/mol, AH%gg « H,O(1) = -68,32 kcal/mol. (PS: AH 5 = -37,1 kcal)
4.13: Tinh hi¢u trng nhiét cta phan tng sau: 2CHy(K) — C,Ha(k)+3H(k).
Cho AH5 ¢ CHa(K) = -210,8 kcal/mol, AH s ¢« CoHo(K) = -310,4
kcal/mol . AH 05« H,0O(l) = -68,32 kcal/mol. (BS: AH »g5 = 93,76 kcal)
4.14 : Nhiét dbt chay cia metan, etan, proopan lan luot 1a: -21~0,8; -368,4; -
526,3 kcal/mol. Hay udc tinh d6 tang AH 595 4. trung binh moi khi thém
mot nhom (-CH,-) vao mot hydrocacbon. Trén co s& d6 du doan nhiét dét
chay cua octan ( CgHig ) va so sanh véi gia tri thong thuong nhan duogc 1a
(-1302,7 kcal/mol) . (DS: -157,75 ; -1310 kcal/mol)
4.15: Dbt chay 12,0g cacbon bang oxy tao thanh CO va CO, ¢ 25°C va ap
suit khong doi, lugng nhiét téa ra 1a 75 kcal va khdng c6 cacbon con du.
Tinh khéi lugng oxy tham gia phan tmg theo cac phwong trinh sau:

C(r) + Oy(k) — COx(k) , AH g5 = -94,05 keal.

C(r) + ¥20,(k) — CO(k) , AH%q5 = -26,41 kcal.

(DS:27,5g0,)

4.16:

Nang lugng Ng.tir hoa Nang luong lién két trung binh(kJ/mol)

tir don chat(kd/mol) | H— C— C= C= N— N= N= O— O=
H 218,0 436 413 391 463

C 716,7 413 348 615 812 292 615 891 351 728
N 4727 391 292 615 891 161 418 945

0 2492 463 351 728 139 498
S 278,8 339 259 477

F 79,0 563 441 270 185

Cl 121,7 432 328 200 203

Br 111,9 366 276

| 106,8 299 240

Dua vao bang ning luong ¢ trén tinh nhiét tao thanh tiéu chuan cua
CCI,F,(k) (dicloro difluorometan hay con goi la Freon-1,2, dung lam tac
nhan lam lanh vi dic tinh dé bay hoi va kha nang phan ung kém; d3 ngung
sir dung vi pha hity tang ozon).
Huwéng din: Phan tich qué trinh tao thanh Freon-1,2 tir don chit bén thanh
2 giai doan:

C(graphit) + Cly(K) + Fo(k) — CCLFo(k) ; AH 05 = ?
= {C(graphit) + Cly(k) + F,(k) — C(k) + 2Cl(k) + 2F(k) ; AH%,

C(k) + 2CI(K) + 2F(k) — CClLF,(k) ; AH% }
(DS: -420 kd/mol)




4.17: Tuong tu bai 4.16 , tinh nhiét tao thanh tiéu chuan cia CClsF(K) va
CF;CHCI (k). (DS: - 264 kd/mol ; )
4.18: Dung ning luong lién két trung binh ¢ bang 4.16 tinh hiéu tng nhiét
cua cac phan ung sau:
a) C3Hg(K) + 502(k) — 3CO4(k) + 4H,0(k).  (DS: - 1580 kJ/mol)
b) C2H4(k) + Hz(k) — C2H6(k)
C) Nz(k) + 3H2(k) — 2NH3(k)
4.19: Phan {rng sau day c6 AH=0 :
BBrs3(k) + BCl3(k) — BBr,Cl(k) + BCI,Br(k).
Hay V& cdu trac Lewis cta cac hop chit va giai thich tai sao?
4.20: Qua trinh hoa tan canxi clorua trong nudc:
CaCl,(r) — Ca?*(dd) + 2CI'(dd) ; AH g5 = ?
AH g5 ¢(kd/mol): - 795,8 -542.83  -167,16
a) Tinh hi€u Gmg nhiét cua qua trinh ?
b) Hoa tan 20 gam CaCl,(r) vao 100 ml nudc & 20,0°C. Tinh nhiét do
cudi cuing cua dung dich , gia str dung dich 13 Iy tudng, c6 nhiét dung
gan gidng 100 g nudc nguyén chat (= 418 J/K)
DS :a)-81,4kJ  b)55,1°C)

4.21: Tinh hiéu trng nhiét cta cac phan trng dudi day:

a) BaCOs(r) + 2HCI(dd) — BaCly(dd) + COy(K) + H,O(l). (DS:- 0,2kcal)

b) AgNOz(dd) + NaCl(dd) — NaNOz(dd) + AgCI(r). (DS:- 15,7kcal)

c) HNO3(dd) + NaOH(dd) — NaNO3(dd) + H,O(l). (PS:- 13,36kcal)

d) HCI(dd) + KOH(dd) — KCl(dd) + H,O(l). (DS:- 13,36kcal)

e) LiOH(dd) + HCIO3(dd) — LiClO3(dd) + H,O(l). (DS:- 13,36kcal)
4.22: Nhiét toa ra khi trung hoa CSOH béng tat ca céc axit manh 1a 13,4
kcal/mol. Nhiét toa ra khi trung hoa CsOH bang axit yéu HF 1a 16,4
kcal/mol. Tinh hiéu Gmg nhiét cua qua trinh ion hoa HF trong nudce (dién ly
HF). (DS: -3,0 kcal/mol)
4.23: Nhiét toa ra khi hoa tan CuSO, khan la 17,9 kcal/mol. Nhiét thu vao
khi hoa tan CuSO,4.5H,0 la 1,3 kcal/mol. Tinh hiéu Gng nhiét cua phan Gng
chuyén hoa:

CuSO4(r) + 5H20(|) — CuSO45H20(r) DS: - 19,2 kcal)
4.24: Tinh hiéu irng nhiét cta cac phan trng (1) va (2) tir nhiét tao thanh
tiéu chuan, sau d6 két hop lai dé suy ra hiéu ing nhiét cua phan tng (3) va
so sanh két qua véi bai 4.21:

(1)  HS(dd) — H*(dd) + S¥(dd) (DS: +14,22 kcal)
(2) OH(dd) + HS(dd) — SZ(dd) + H,0(l) (DS: +0,86 kcal)
(3) H*(dd) + OH(dd) — H,O(I) (DS: -13,36 kcal)

4.25: Bt chay hoan toan 15,50 g cacbon bang mot lwgng vira du khong khi
c6 thé tich 25,0 lit & 25°C va 5,50 atm(khdng khi chtra 19% thé tich 1a oxy)
Thu duoc san pham 12 CO, va CO. Tinh lugng nhiét toa ra & diéu kién
dang 4p? Cho nhiét tao thanh tiéu chuan cua CO; va CO lan luot 12 (-94,05
kcal/mol va -26,41 kcal/mol) (DS: - 91,2 kcal)



Bai tap Chuong 5:

CHIEU CUA CAC QUA TRINH HOA HOC
5.1: Du doan déu cua AH va AS caa phan tng sau: 2CI(K) — Cly(K).
5.2: Khdng dung sé liéu tinh toan, hdy du doan dau ciia AS cua cac qué
trinh sau:

(a) Oz(k) — 20(K). (b) No(K) + 3H,(k) — 2NH3(K).
(c) C(r) + H,0(k) — CO(k) + Ha(k).  (d) Br(l) — Br(k).

(e) Ny(k, 10atm) — N(k, latm). (f) Két tinh mudi tir nude bién.
(9) Thuy tinh két khoi. (h) N4u chin qua tring.

(i) C(r, graphit) — C(r, kim cuong).  (j) n C,Hy(k) —» —(CH,—CHy)— .
5.3: Nhiét nong chay ctia nudc da ¢ 0°C 1a 1435cal/mol. Tinh bién thién
entropy cua qua trinh néng chay 1kg nuée da 6 0°C.  (PS: 292,22 cal/K)
5.4: Nhiét bay hoi nudc & 100°C 12 40,7 kd/mol. Tinh bién thién entropy
mol cua qua trinh. (DS: 109,1 J/mol.K)
5.5: Xem phan tng ¢ 298K: 2A+B — C.
AH =100 kcal va AS =50 cal/K. Gia st AH va AS khong ddi theo nhiét
d6, hoi & nhiét ¢ ndo phan tng c6 thé xay ra dwoc ? (DS: 2000K)
5.6: Xem phan tmg 6 298K:  A(K) + B(k) — C(k). Phan trng c6 bién
thién noi nang AU = -3,00 kcal va bién thién entropy AS = -10,0 cal/K.
Tinh AG va dy doan chiéu xay ra cua phan tng. Cho R = 1,987 cal/mol.K.
(DS: - 612 cal, thugn)
5.7: Mot phan trng c6 AH = -40,0 kcal 6 400 K. Trén nhiét 46 nay phan
g c6 thé xay ra, dudi nhiét do nay thi khong. Tinh AG va AS cua phan
ung & 400K. (DS: AG = 0 va A4S =-100 cal/K)
5.8: Tinh AS%,s Cuia phan Gmg xay ra giita 100g N, v6i oxy theo phuong
trinh sau:  Ny(k) + 20,(k) — 2NO,(k). Cho AH%gs NO,(K) = 8,09
kcal/mol va AG%g« NOo(K) = 12,4 kcal/mol. (PS: - 100 cal/K)
5.9: Tinh AH%gg« CoHsOH (k) dwa vao cac dit kién sau:
2C(gr) + 3H3(K) + %20,(k) — C,HsOH(K)
S%ge (J/mol.K) 574 13057 205,04 274,2
AG g1 (kJ/mol) - - - - 168,57
(DS: -237,60 kJ/mol)
5.10: Xem phan tmg & 298K:  2A(k) + B(k) — 2D(k). Phén tmg c6 bién
thién noi nang AU = -2,50 kcal va bién thién entropy AS = -10,5 cal/K.
Tinh AG va du doan chiéu xdy ra cta phan tmg. Cho R = 1,987 cal/mol.K.
DS: 0,04kcal, pu khong thé xay ra)
5.11: Cho céc dir kién sau:

PCls(l) =2 PCly(K)

S%gs (3/mol.K) 2171 311,7
AH g5 (kJ/mol) -319,7 -287,0



AG 951 (KJ/mol) -272,4 -267,8. Hay uéc tinh nhiét do sbi cua
PCl; & ap sudt thuong va so sanh véi thuc nghiém (75°C). (BS: 74°C)

5.12: Cho cac dit kién sau: Sn(xam) 2 Sn(tring)
S%gs (J/mol.K) 44,1 51,5
AG 951 (kJ/mol) 7 0,120 o
Hay du doan nhiét 3o chuyén pha tir thiec xam sang thi€c trang va so véi
nhiét do quan sat dugc (13°C). (DS: 9°C)
5.13: Cho phan tng: Hy(k) + CO,(k) 2 H,O(k) + CO(k)

AG %5« (kJ/mol) 0 -394,37 -228,58 -137,15

(a) Tinh AG%s Ciia phan trng ?
(b) Tinh AGygs Clia phan ting & diéu kién ap suat riéng phan cua H, CO,
H,O va CO lan lugt 12 10 ; 20 ; 0,02 ; 0,01 atm.
(DS: 28,64 kJ ; -5,61kJ)
5.14: Phan ting tao thanh HI tir cac don chat:
YaHo(k) + Y% l(k) =2 HI(k) c6AG®=-10,10 k] ¢ 500 K.
Tuong ung voi ap suét riéng phan cua HI 12 10,0 atm ; I, 1a 0,001 atm. Hoi
ap Suat riéng. phan cua H, phai 12 bao nhiéu & nhiét do nay dé 1am giam AG
xudng dén bang 0. (DS: 775 atm)
5.15: Dudi diéu kién gi vé 4p suét thi phan tmg phan hiy Ag,O(r) thanh
Ag(r) va O,(k) cé thé xay ra duoc & 25°C ?
Cho AG%e5tAg,0(r) = -11,21kJ/mol.  (PS: P(0,) = 0,000116 atm)
5.16: Tinh bién thién entropy khi 3,00 mol benzen bay hoi thuan nghich &
nhiét d6 soi thong thuong 80,1°C (=353,25 K). Biét enthalpy mol bay hoi
cua benzen ¢ nhiét @6 nay la 30,8 kJ/mol. (DS: + 262 J/K)
5.17: Tinh bién thién entropy cua qua trinh dan nd thuan nghich 5,00 mol
khi argon & nhiét &6 khong dbi 298 K tir 4p suat 10,0atm dén 1,0 atm.
(DS: + 95,7 J/K)
5.18: C6 4,00 mol khi H, dan n¢ thuan nghich dang nhiét & 400 K tir thé
tich dau 1a 12,0 lit dén thé tich cudi 1a 30,0 lit. (Cho nhiét dung mol: C,=
28,8 J/mol.K). Tinh AU, Q, cong W, AH, AS cua qua trinh.
DS: AU=AH=0; W =-12210"3;Q=-W; A4S =+30,5 J/K)
5.19: Co 1,0 mol nude da duge dun ndng thudn nghich 0 ap suat khi quyén
tir -20°C dén 0°C, qua trinh néng chdy thuan nghlch & 0°C, sau d6 duoc
dun nong thuan nghich & 4p suat khi quyén dén 20°C. Cho: AH, = 6007
Jimol ; Cy(nudce da) = 38 J/mol.K ; Cp(nude 1ong) = 75 J/mol.K. Tinh AS
cua hé; AS cta moi truong va AS téng cua ca qua trinh.
(DS: ASh; =+ 30,2 J/K ASm =-30,2J/K; ASto,,g =0)
5.20: Cho 72,4 g sit c6 nhiét do 100,0°C vao 100,0 g nudc ¢ 10,0 °C dén
khi nhiét d6 can bang 1a 16,5°C. Cho: Cp(Fe) = 25,1 J/mol.K va Cy(H20) =
75,3 J/mol.K , khdng phu thudc nhiét do. Tinh AS cua Fe, AS cua nuéc va
AS tong cta qua trinh,



(DS: ASke = - 8,24 J/K ; ASpse = + 9,49 JIK 5 ASi4ne = + 1,25 JIK))
5.21: Enthalpy mol nong chay va entropy mol ndng chay ctia ammoniac
rin 1an luot 14 5,65 kd/mol va 28,9 J/mol K .

a) Tinh bién thién ning luong tu do Gibbs AG khi lam néng chay 3,6
mol ammoniac ran thanh long ¢ 170 K. Hoi ammoniac ¢ thé nong chay &
170 K ?

b) O 1 atm va nhiét &6 nao thi ¢ can bang rin 16ng cia ammoniac ?

(DS:(a) 4G =2,664 kJ; khdng;(b) 196 K)

5.22: Enthal Ipy bay hoi va nhiét d§ s6i thong thuong cia etanol 1a : 38,7
kJ/mol & 78°C. Tlnh Q, W, AU, ASy;: va AG khi 1,0 mol etanol bay hoi
thuan nghich ¢ 78 OC va latm. Gia thiét rang hoi 13 khi 1y tuong va bo qua
thé tich cua etanol 16ng so véi hoi.
DS:Q = +38 7 kJ; W=-2,92kJ; AU= +35,8kJ; 4S8p,= +110J/K va 4G=0)
5.23: 0 1200°C sy khir sit (I11) oxit thanh sit nguyén t va oxy khong xay
ravi:  2FeOs(r) — 4Fe(r) + 302(k) AG=+840kJ. (1)
Hay chi ra cach lam thé nao qué trinh nay van c6 thé tién hanh duoc néu
toan bo luong oxy thoat ra duoc dung dé dét chay cacbon:

C(r) + Oy(k) — CO,(k) AG=-400kJ (2)

(DS: Vi 4G, +34G,=-360kJI <0)

5.24: Qua trinh dang ap dang nhiét c6 thé dwoc mo ta 1a xay ra duoc néu
AG < 0 va khdng xay ra dugc néu AG > 0. Dya trén tinh toan tir AH va AS
ctia phan tmg, két hop v6i dinh nghia cua AG, hdy xé4c dinh khoang nhiét
d6 c6 thé xay ra duoc cia cac qua trinh sau:

(a) 4Fe(r) + 302(k) -2 F6203(r)

(b) SO,(k) + %20,(k) — SO3(k)

(C) NH4N03(r) - NZO(k) + 2H20(k)

(DS: (a):0<T<3000K; (b):0<T<1050K; (c):xday raomoiT)
5.25: Giai thich tai sao c6 thé khir wonfram (V1) oxit WO5 thanh kim loai &
nhiét d6 cao bang hydrd: WOs(r) + 3H,(k) — W(r) + 3H,0(K).

O khoang nhiét ¢ nao thi phan tng c6 thé xdy ra?
(PS: AH® = 117,41kJ; 4S° =131,19 J/K; 4G <0 =>T > AH" 45°=895 K)
5.26: Cho phan tng sau:  CaCOs(r) — CaO(r) + CO,(K).
Tinh AG® cta phan tmg trén lan lugt & 25, 500 va 1500°C. Xem AH va AS
khong phu thudc nhiét do. V& gian db ciia AG® phu thudc nhiét do va dung
n6 dé tim nhiét d6 tdi thiéu dé phan Gng trén xay ra duoc.

(DS: 129,1; 50,7 ; - 114,0 kd/mol ; T > 1080 K))
5.27: Cho cac truong hop:
(@ AH°>0,AS°>0; (b)AH°<0,AS°>0; (c)AH°<0,AS°<0;
(d) AH*>0, AS°<0
(i) Truong hop ndo phan tmg c6 thé xay ra & moi nhiét do ?
(ii) Trudng hop nao phan tng khong thé xay ra ¢ moi nhiét do ?
(iii) Truong hop ndo phan tng c6 thé xay ra ¢ nhiét 6 du cao?
(iiii) Truong hop ndo phan tmg c6 thé xay ra nhiét d6 thap?



ra duge: (1): JAHY > |TAS|;  (2): |AHY| < |TAS?|



Bai tap Chuong 6: : i i
CAN BANG HOA HOC & MUC DO DIEN RA CUA CAC QUA
TRINH HOA HOC

6.1: Viét biéu thirc hang s6 can bang cua cac can bang hda hoc sau :

(@) 2NOCI(K) 2 2NO(K) + Cly(k). (b) COK) + ¥%0,(k) 2 CO,(K).
(c) 2CH;COOH(K) 2 (CHsCOOH)(k)  (d) CO,(k) + C(r) 2 2CO(K).
(€) CaCl,.2H,0(r) 2 CaCly(r) + 2H,0(K). (f) 2NOx(K) 2 N,0u(K).

(@) [Hgl.J?(dd) 2 Hg?"(dd) + 41(dd).  (h) ¥aN,(K) + 3/2Ha(k) 2 NHa(K).
(i) 3Fe(r) + 4H,0(K) 2 Fes04(r) + 4Hy(k). () NHHS(F) 2 NHz(K)+HoS(K).
(K) SNOA(r) + 2H,(K) 2 Sn(l) + 2H,0(k).  (I) CaCO4(r) 2 Ca(r) + COy(K).

6.2: Trong hé can bang: A(k) + 2B(k) 2 D(K) ¢6 nong do can bang cac chat
la: [A] = 0,06M; [B] = 0,12M; [C] = 0,216M. Tinh hiang sé can bing va
nong d6 ban dau cua A va B néu phan tng xuat phat chi c6 A va B.

(BS: K¢ = 250; [A] =0,276M; [B]o = 0,552M.)
6.3: Nap 8 mol SO, va 4mol O, vao trong mét binh kin. Phan tng duoc tién
hanh & nhiét do khong do6i. Khi can bang duoc thiét 1ap c6 80% lugng SO,
ban dau tham gia phan tmg . Xac dinh ap suat cua hdn hop khi can bang néu
&p sut ban dau la 300 kPa. (PS: 220 kPa)
6.4: O mot nhiét do nhat dinh, phan tng phan ly caa HI sinh ra cac don chat
twong tng 6 hang s can bang 1a 6,25x102. Tinh % HI phan ly & nhiét d6
nay. (DS:33,33%)
6.5: Cho phan trng va cac dir kién:

C(graphit) + H,0(k) =2 CO(k) + Ha(K)

S%gg (3/Mol.K) 5,7 188,7 197,5  130,5

AH505 1« (kJ/mol) 0 -241,8 1105 0

Tinh gié tri nhiét d6 ctia phan tng tai d6 hang s6 can bang bang 1. Xem AH®
va AS® khong phu thudc nhiét do. (DS: T =983 K)

6.6: Phan tng sau duoc tién hanh trong binh kin ¢ nhiét do khéng doi:
CO(K) + Cly(k) 2 COCIy(Kk). C4c tac chit ban dau dugc 1y dung duong
lugng. Khi cAn bing dugc thiét lap con lai 50% lugng CO ban dau. Xac dinh
ap suat ctia hon hop khi can bang néu ap suat ban dau la 100 kPa (= 750
mmHg ). ‘ (DS: 75 kPa)

6.7: O mot nhiét d6 thich hgp can bang sau day dugc thiét 1ap trong binh kin
: CO,(K) + Ha(k) 2 CO(K) + H,0O(K) c6 hing sb can bang I 1.



a) Xac dinh % CO, d4 chuyén thanh CO ¢ nhiét d6 d4 cho néu ban dau c6 1
mol CO; va 5 mol H, tron lan vé&i nhau. o ‘
b) Xéc dinh ti I¢ thé tich tron Iﬁp gitra CO,va H, ban dau néu khi can bing
thiet lap co6 90% luong H, ban dau tham gia phan ung.
(DS: (a): 83,33% ; (b): 9:1)
6.8: Xét hé can bang: Ny(k) + 3Hx(k) 2 2NHs(k) AH’=-924 kJ
Khi hé can béng, nong do cac chat 1a: [N,] = 3M; [H] = 9M; [NHs] =
a) Xac dinh nong dd ban dau cta N, va H, néu ban dau chicé N, va H2
b) Xac dinh Chlg:u chuy§:n dich can bgmg khi tang nhiét do.
¢) Xac dinh chiéu chuyén dich can bang khi giam thé tich binh phan ung.
(DS:(a):[N2]o = 5M va [H,]o = 15M:;(b): chieu nghich;(c): chiéu thugn)
6.9: Hang s6 can bing cua phan ang FeO(r) + CO(K) 2 Fe(r) + CO,(k) &
mot nhiét do xac dinh 1a 0,5. Tim nong do can bang cua cac chat CO va CO,
néu nong do ban dau cua chung lan luot 1a 0,05M va 0,01M.
(PS: [CO] = 0,04M; [CO;] = 0,02M)
6.10: O mot nhiét do xac dinh hang sb can bang cua phan ang (1) 1a 100.
Hay viét biéu thuc va tinh hang sb can bing cua cac phan tng (2) va (3).

(1) Na(K) + 205(K) 2 2NOx(K). K = 100.
(2) 2NO(K) 2 Ny(K) + 20,(k). Ky =?

(3) NOz(k) 2 1/2N2(k) + Oz(k) Ks=?
. ) . (BS.’ K2 = 0,01, K3 = 0,1)

6.11: Tinh gia tri cua hang so can bang cho can bang dudi day ¢ mot nhiét
d6 xac dinh trong binh dung tich 1,5 lit c6 5 mol N,, 7 mol O, va 0,1 mol
NO, : Na(k) + 20,(k) 2 2NO,(K) ; AH < 0. Néu ting nhiét do gia tri cua
hing s6 can bang sé& thay doi nhu thé nao? Tang 1én ,giam xudng hay gitr
nguyén? ‘ (PS: K =6,1x10" ; K gigm)
6.12: Xac dinh nong do can bang cua mdi chat trong hon hop can bang sau:
A(K) + B(k) 2 C(k) + 2D(K) c6 Kc = 1,8x10® (& mot nhiét do xac dinh).
Biét ring ban dau chi ¢6 1 mol C va 1 mol D cho vao binh dung tich 1 lit.

q ~ (DS:[D] =x = 9,5x10 “M; [A] = [B] = [C] = 0,5M)
6.13: O 90°C can bang sau day duoc thiét lap:
Ho(K) + S(r) 2 HoS(k) 6 Kc = 6,8x107 . Néu dun nong 0,2 mol H, va 1,0
mol luu huynh trong binh dung tich 1 lit dén 90°C thi 4p suét riéng phan cua
H.S ¢ trang théi can bang la bao nhiéu? ~ (DS:P(H>S) = 0,42 atm)
6.14: Hang so can bang tinh theo ly thuyét cua phan tng polyme héa
formaldehyde (HCHO) thanh glucose (CgH1,0¢) trong dung dich nuéc la



BHCHO 2 C¢H1,06 ; K¢ = 6,0x10% . Néu trong dung dich glucose 1,0 M dat
dén trang thai can bang phan ly thi ndng d6 cua formaldehyde trong dung
dich 1a bao nhiéu? (PS:[HCHO] = 1,6 x10™* M)

6.15: Xét can bang sau day ¢ 46°C:  N,04(K) 2 2NO,(K) c6 Kp = 0,66. Ap
suét tong cong cua hon hop can bang la 380 torr (= 380 mmHg = 0,5 atm).
Tinh &p suat riéng phan moi khi ¢ trang thai can bang va % phan ly cua
N,O,4? (DS:P(NO,) = 0,332 atm; P(N,0O,) = 0,168 atm; 50%)

6.16: Can bang sau CaCOs(r) = Ca(r) + CO,(k) c6 Kp = 1,16 atm & 800°C.

Cho 20,0 g CaCOj3 vao binh chita dung tich 10,0 lit dun dén 800°C. Tinh %
CaCOs con lai khong bi phan huy? (DS: 34%)
6.17: Xét can bang: N,04(K) 2 2NO,(K) ;6 27°C va 1,0 atm c6 20% N,O, bi
phan huy thanh NO,.
a) Tinh Kp 6 27°C 2
b) Tinh % phan huy cua N,O, & 27°C va 4p suit tdng cong 13 0,1 atm.
¢) Néu ban dau cho 69 g N,O, (duy nhat) vao binh chira dung tich 20 lit &
27°C thi do phan huy t6i da cua N,O, [a bao nhiéu ?
(DS: (a):Kp =0,17; (b): 55%; (c): 19%)

6.18: Ammoni hydr6 sunfua phan huy theo phuwong trinh:

NH4HS(r) 2 NHg(k) + st(k)
Mot luong chit rin NH,HS duoc cho vao binh chan khéng & mot nhiét o
xac dinh, sy phan huy dién ra dén khi dat tong ap suét 1a 500 torr (1 torr = 1
mmHg)

a) Tinh gié tri cua hing s can bang Kp .(ChU y : tinh theo atm)

b) Khi thém ammoniac vao hdn hop cin bang & nhiét do khong d6i cho
dén khi ap suat riéng phan cta NHs 12 700 torr. Hoi ap suét riéng phan
ctia H,S va &p suat tong cua binh 1a bao nhiéu ? Két qua c6 phu hop
voi nguyén ly Le Chételier khong ?

(DS: Kr = 0,108 atm?; P(H,S) = 0,117atm = 89,3torr ; Py = 789,3 torr)
6.19: Qua trinh khir oxit thiéc (IV) bang Hy:
SnO,(r) + 2Hy(k) 2 Sn(l) + 2H,0(k).  Tinh Kp ¢ hai nhiét do:
a) O 900 K , hdn hop khi va hoi can bang c6 45% H, vé thé tich.
b) O 1100 K, hdn hop khi va hoi can bang c6 24% H, vé thé tich.
¢) Hay cho biét & nhiét do cao hon hay thap hon thi hiéu suat khir cao hon
? Phan tng ¢6 diu ctia AH nhu thé nao ?
(BS Kp (900) =15;Kp (1100) = =10;Tcao;4H >0 )
6.20: Tinh AG va AG® cua phan tng sau & trang thai can bang:



A+B 2 C+D ,c0K=10627°C. (DS:AG=0va4G"=-573KJ)
6.21: Cho phan tng ¢ 298 K ¢6 AH® = -29,8 kcal va AS° = - 0,1 kcal/K.
A(K) + B(k) 2 C(K) + D(K). Tinh hing s6 can bang K ? (PS: K =1,0)
6.22: Tinh ti 1¢ nong do can bépg ctia C va A khi ndng do ban dau cta A va
B la bang nhau va hé dat can bang ¢ 300 K:
A+B 2 C+D ,coAG’ =460 cal. (DS: [C]I[A] = 0,679)
6.23: Khi tron 1 mol ruou étylic nguyén chat voi 1 mol axit axetic ¢ xtic tac
H* ¢ nhiét d6 phong, hdn hop can bang c6 chia % mol méi chat este va nudc.
Tinh hing sb can bang vad AG® ctia phan tng. Néu ban dau tron 3 mol rugu
voi 1 mol axit thi thu dugc bao nhiéu mol este ¢ trang thai can bang.
(DS: K=4,0; AG° =-3,44 kJ ; 0,90 mol este)
6.24: Cho phan tmg : 2A(k) + B(k) 2 A,B(k). O 300 K c6 K = 1,0x10™°.
Cho AS® = 5,0 J/K. Tinh AU° ? (DS: AU° = 63,8 kJ)
6.25:Cho phan tmg: A(k) + B(k) =2 C(k) + D(k) + E(k) c6 AS° = 0,1 kcal/K
va AU° = -90,0 kcal. Tinh hing s6 cin biang cua phan tng & 300 K va &p
suatkhong doi. ‘ DS: K=3 x10%)
6.26: Tinh AG® va hing s6 can bang K & 25°C cta phan tng sau:
2NH3(K) + 7/20,(k) 2 2NO,(k) + 3H,0(k).{Duing bang tra AG%s « }
(DS: AG° = -550,23 kJ ; K =2,5x10"%)
6.27: O 454 K, c6 can bang sau:  3ALClg(k) 2 2AlClg(K) .
Pcg riéng phan (atm): 1,00 1,02x10%
Tinh hang s6 can bang clia phan tng & nhiét d¢ trén (DS: K = 1,04x 10 )
6.28: Sunfuryl clorua (SO,Cl,) 1a mét chét 1ong khong mau soi & 69°C, trén
nhiét d6 nay hoi sé phan ly theo phuong trinh: SO,Cly(K) 2 SO,(k) + Cly(K)
(phan tng ndy dién ra chim ¢ 100°C, nhung s& nhanh hon khi ¢6 mét it
FeCl; xuc tac). Trong mot thi nghiém, 3,174 g SO,Cly(l) cung véi mot luong
nho FeCls(r) dugce cho vao binh chan khong 1,0 lit, sau d6 dun dén IOOOC
tong ap suat trong binh ¢ nhiét do nay la 1,30 atm. ‘ ,
TJnh &p suat riéng phan cua mdi khi ¢ trang thai can bang va hang s can
bang ¢ nhiét d6 nay.
(DS: P(S0,)=P(Cl,)= 0,58 atm; P(SO,Cl,)=0,14 atm; Kp = 2,4)
6.29: Cho:(1): CSa((k) + 30,(k) 2 CO,y(k) + 2S0,(k) (Ky)

Tinh (cung T)(2): %2CO0,(k) + SOy(K) 2 %2CSy((k) + ¢0,(k) (K, theo Kj)
(DS: K =Ky )



6.30: Cho: (1):  XeFg(k) + HO(k) 2 XeOF4(k) + 2HF(k)  (Ky)
(2):  XeOu(k) + XeFg(k) 2 XeOF4(k) + XeOsF(k) (Ky)
Tinh: (3): XeOu(k) + 2HF(k) 2 XeOsF(k) + H,0(K) (Ks theo K; va Ky)
DS: K5 = K, IKy)
6.31: Cho: (1):  2BCly(k) + BFs(k) 2 3BFCly(K) (K1)
(2):  BCly(k) + 2BF3(k) 2 3BCIF,(K) (K>)
Tinh (3): BCly(k) + BF3(k) 2 BFCly(k) + BCIF,(K) (Ks theo Ky,K5)
(DS: K3 = (K1 K)®
6.32: Can bang: 2NO,(k) 2 N,O4(k) c6 hing sb can bang K(25°C) = 6,8 va

K(200°C) = 1,21x10 . Tinh bién thién enthalpy AH ctia phan tng. Gia thiét
rang AH va AS 1a hang s0 ¢ khoang nhiét d¢ khao sat. (DS: AH = -58 kJ)



