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LG1I NO1 DAV

Bap (g yéu cdu cla sinh vién va dong ddo ban ding sach Ca 54
Ii thuy&t céc qua trinh hoé hgc (xust ban ndm 1994, tai ban lan tha
ba nam 2002) ching tdi viét cudn Bai tap co s6 i thuyét cac qua
trinh hoa hoc. o

‘Trong cudn sach nay cé tat ca cac bai tap da cho trong gido trinh
Ii thuy&t, ngodi ra chiing tdi con bd sung thém mdt s8 bai tap mai véi
mc dd phirc tap khac nhau.

Cubn sach gém hai phan : Phin mot : Cau hdi va bai tép ; Phan
hai : Dap s6 va 10 gidi. Trong phén hai ching t6i cho tét ca céc bai
giai m&u. DSi vdi nhimg bai c6 cach gidi tuang ty nhyf cac bai da gidi
chung t6i chi cho dap s8.

Li giai cho cac chuong 1, 2, 3 do TS. Nguy&n Van Noi viét, con
15 gidi cho cac chuong 4, 5, 6 do TS. Trinh Ngoc Chau viét.

Viéc tach rléng hai phén Bai tap va Ldi gidi c6 chi dich d€ sinh,
vién tu minh tim cach gidi trudc khi xem 1di giai, thac ddy sinh vién
chil ddng trong hoc tap, khdng tiép xuc sdm vai 10i giai c6 sin.

~ Chung t6i rdt mong nhan dugc nhiéu y kién déng gép, phé binh
cia cac ddng nghiép, sinh vién va cac ban ding sach.

CAC TAC GIA



PHAN MOT. CAU HOI VA BAI TAP

Chwong 1.

mOT SG6 VAN BE CO SO CUA HOA HOC

1. 6,208 mot hop chat dugc d6t chdy trong ddng khi clo, san phdm
thu duge gém: 21,9g HCL; 30,8g CCly; 10,3g SCl,. Biét rang hop

chét chi chita C, H, S. X4c dinh cong thiic don gidn nhét cia hop
chét dé6.

"2. Khi dun néng 0,435g MO, ngudi ta théy c6 oxi thodt ra va tao
thanh 0,382g mot oxit méi. Xic dinh cong thifc ciia_oxit nay.
Vi&t phuong trinh cla phan @ing da xay ra.

3. 1,00 g oxit uran tdc dung v6i fio tao thanh 1,254g UFg va giai
phéng ra oxi. Xéc dinh cong thifc phan tir cita oxit va viét
phuong trinh ciia phan ung da xay ra.

4. 0,222 florua ciia nguyén t& dit hiém X phan tng vdi oxi tao
thanh 0,189g X,05. Xdc dinh khdi luong nguyeén tircia X. D6 la
_ nguyén tr ciia nguyén t6 nao ?



10.

Xdc dinh cong thic phan tir ciia mot hidrocabon khi, bigt ring dé |
d6t 1 thé tich khi nay phai diing dén 5 thé tich khi oxi, va khi dét
mot thé tich khi nay béng clo (sin phim 1a cacbon va HCl) thi
phai ding 4 thé tich khi clo. Céc thé tich duge do & ciing nhiet
46 va dp sudt.

Cho 4,2g sit vao 60ml dung dich HCl 9,5M. Xdc dinh thé tich
clia khi tho4t ra & 30°C néu 4p sust ldc d6 12 106 657,9 Pa.

Mot chat khi khong chita oxi duge d6t bing oxi. Khi dé tao
thanh 2,2g CO, ; 2,25g H,0 va 1,26/ NO,. Thé tich khi duwgc do

d 25°C va 97 992 Pa. X4c dinh cong thic don glan nhat cia chat
khi do.

M()t hén hop gém 100g nguyén t6 X (khdi lwong nguyén tir 60)
va 100g nguyén t6 Y (kh6i luong nguyén tir 90) duoc dun néng
cho dén khi tao thanh hop chat XY, va mot trong hai nguyén t6
da phan 1ing hoan toan. Tinh lrong XY, duge tao thanh va khéi -
luvong nguyén t6 con lai trong phan ing.

Trong qué ‘trinh luyén kim d€ diéu ché k&m, quing kém sunfua
ZnS duge nung trong khéng khi d€ chuyén thanh kém oxit ZnO,
sau d6 ngudi ta khir ZnO béng than c6c dé thu kém kim loai.

Tinh lugng k&m c6 do tinh khiét 99,5% thu dugc tir | tdn quang
chia 75,0 % ZnS.

Dé€ diéu ché iot tix natri iodat va liru huynh ngudi ta sir dung c4c
phan itng sau:

S+0,— SO,
Sﬁ-,’ + Hzo e H2803
NalO; + HySO; — 1, + H,50, + Na,SO, + H,0



11.

12.

13.

X4c dinh lugng iot ¢é thé thu duge khi ding 1 kg luu hujnh, néu
hiéu sudt phéan vng 12 90% .

Dién vao cac chd tréng trong s¢ dd cdc phan iing sau:

2Al (Tinh thé) + 6HBr (Khi) = Al,Brg (Tinh thé) + 3H, (Khi)

2 mol + ? = ? + ?

227g +7 = 7 v 2
54 don vi nguyen ti + ? T
26,02310" nguyen e+ 7 = 2 £ 7

Mot nha hod hoc di x4c dinh khéi lugng phén tir va'thanh phin
clia 4 hop chat khi bac hai clia nguyén t8 X. Ong da ghi cdc dir
kién phan tich vao cdc ¥ gidy riéng, nhung do so sudt Khong ghi
15 t& nao thudc hop chit ndo. Cic khéi lugng phan tir x4c dinh
duge 1a 20, 54, 68 va 71. Cic dit kién phan tich la 29,6% O,
19.6% N, 16,1% B va 5% H. Trén co s§ cdc dit kién ndy hay xédc
dinh xem X 12 nguyén t8 nao ?

Nhiét d6t chiy ciia CH, vd C;H tuong ting bing 890,35 kj/mol va

1559,88 kJ/mol. Trong ki thuat phim chit ca mot nhién li¢u duoc
d4nh gi4 bing luong nhiét giai phéng bdi 1 don vi khoi luong hén

- hop chdy. Nhu vy, chét nao s& 14 nhién liéu t6t hon khi :

- 14,

a) Oxi dugc ldy tir moi trufmé bén ngoii ;

b) Oxi duge du trir ciing chdt chdy (vi dy trong tén lira) ?

Dién cdc s6 lieu vao chd tréng : 1,12/ CH,4 chay trong ... { oxi,
tao thanh ... g cacbondioxit. Trong 1,12/ CH,4 chta ... mol CH,,

va tiy d6 c6 thé thu dugc ... nguyén tir.cacbon. Céc thé tich do &
diéu kién tieu chudn.



15. a) O nhiét d6 va dp sudt nhu nhau 2g hidro jay 14g nito c6 thé

16.

17.

tich 16n hon ?

b) G ciing 4p sust va cung thé tich 4g oxi hay 4g CO, ¢6 nhiét
do cao hon ?

¢) Ngudi ta cho mot thé tich xdc dinh khi oxi di qua rugu, sau dé
do thé tich & nhiet do va 4p suat khong d6i. The tich do duge s&

16n hon, bang hay bé hon thé tich oxi ban din ? Tai sao ?.

Sy thay déi 4p sust khi quyén theo do cao duoc biéu dién theo
cong thirc :

P -gMh

h—=—=——
Py RT
V6i P, - dp sudt khi quyén trén mat d4t (h = 0)
P - 4p sudt & do cao h
8 — gia t6¢ trong trudng
M - khdi lugng phan tif trung binh ciia khong khi (M = 29)
R — Hiéng s6 khi |
T — Nhi¢t d¢ tuyet doi

Tinh 4p suft khi quyén & 300K, & d¢ cao 6000 m.

Mot hop chét khi chifa cacbon, hidro v clo, Ngudi ta do sy thay

d6i khGi luong riéng cita né theo &p sudlt & 27°C va thu dugc két -
qua sau :

Ap sust P (atm) 1,0 05 0,25
Khéi lugng riéng d (g/1) -~ 2,1043 11,0382 0,5154

Xdc dinh khéi lugng phan tir va cong thic phan t clha hop
chat khi. : '



18. Tir cac dit kién sau hiy xdc dinh kh6i lugng nguyén tir cla cic
nguyén t6 khi bi€t kh6i lugng nguyén tir H bang 1. Khéi lugng
rieng dgc do & T = 273K -

Khi P, atm d, gfl
a)  HBr 1,000 3,6444
0,6667 2,4200
0,3333 1,2074
b) . CH. 0,2500 0.1893
0,5000 0,35808
0,7500 0,53745
1,0000 0,71707
c) N,: P, mmHg d, g/l
253,3 0,41667
5067 0,83348
760,0 1,25036

19. Trung binh mot ngdy mot ngudi st dung 17kg khong khi dé thé.
Khong khi ding d€ thd c6 chita 1% CO,. Gid sk trong he théng
khoi phuc khong khi clia mot tau vil try ngudi ta diing phén dng :

CO, (k) + 2KO,(r) = K,CO4(r) +-32-0,_(k)

Tinh lm_mg' KO, ‘phai mang trén tan cho mdt chuyén bay
10 ngay. '



20.

21.

22.

23,

24.
2L % 18°C va 0,987 atm d€ tao thanh hén hgp CO va CO,.

25.

10

Xdc dinh duong lugng clla kim loai va ciia Iy huynh néu 3,24g

'klm loai tao thanh 3,48g oxit va 3 72g sunfua. Biét duong lugng

cla oxj bang 8.

Asen tao thanh hai oXit, trong d6 mot oxit chita 65,2% As, oxit

thit hai chia 75% As. Biét duong lugng clia oxi bing 8. Xéc dinh
duong lugng clia asen trong cdc oxit.

Mot loai khi ty nhien chia: 84% CH,, 10% C,H,, 3% C;Hj va
3% N (tinh theo thé tich). Néu sk dung céc phan ting chuyén
hod c6 xdc tic thl cé thé chuyén toan bo lugng cacbon trong dé

thanh butadien vdi hieu suat 100%. Hay xdc dinh lugng butadien
thu dugc tir 100g khi tr nhién néi tren.

Mot binh c6 thé tich 15 lit chia 5,65g N, dugc n6i véi mot binh

c6 thé tich 6 lit chita 5,00g O,. Sau d6 van néi hai binh dwoc md
d€ cdc khi dugc tron 14n vao nhau. Hay xdc dinh 4p sust rieng
clia mbi mét khi va 4p sudt t6ng cong & 27°C.

Sau khi cho 11,2g cacbon phén ltng hét v6i lugng oxi c6 thé tich

Ngudi ta diin cdc khi tao thanh vio mdét binh chita 3 lit dung dich
NaOH 2,50M. Hiy xéc dinh lugng NaOH khéng duge chuyén

hod thanh Na,CO4 va ndng do dung dlCh NaOH sau phan (ing.

Chd ¥ : Khi CO khong phin |i‘ng v6i NaOH & cdc diéu kien
néu trén.

Ngudi ta dua 0,750g axit benzoic (rdn) vao mot binh dung tich
0,500 lit chita oxi & 4p sudt 10 atm va nhiét do 25°C. Do ¢6 du
OXi ma axit benzoic dugc d6t chiy hoan toan thanh CO, va nudc.



26.

Hay xic dinh néng do phdn mol cia CO, va hoi nudc trong hén
hop khi tao thanh sau khi dé nguoi dén nhiet do ban ddu 12 25°C.

Cho biét: + Ap sudt hoi nude & 25°C 12 3173 Pa.

+ Bd qua thé tich chi€m chd bdi cdc chét khOng phai
1a chat khi va d¢ tan clia CO, trong nudc.

Mot hé thdng thiét bi phan ng gém hai binh ghép néi ti€p. Binh

1 c6 thé tich 2,125 lit chita SO, & dp sust 0,750 atm, binh 2 c6

thé tich 1,500 lit chita O, & &p suft 0,500 atm. C4 hai khi déu

& nhiet do 80°C. Ti€p d6 ngudi ta m& khod d€ théng 2 binh

v6i nhau.

a) Xac dinh néng 36 phin mol cha 502 trong hén hop, dp suit
téng va 4p sudt riéng cia cdc khi trong hén hop khi gia thiét
ring chua xay ra phan dng giita SO, va O,.

b) Din hén hop khi vao xdc tdc dé xiy ra phin ing tao thanh
SO;, sau d6 hdn hgp phan dng dugc din quay tr& lai hé
théng hai binh néi trén. Hay x4c dinh néng 40 phan mol cla
céc khi trong hén hop va dp sudt téng néu phén ing giita SO,

va O, dugc xem la hoan toan,

11



3.

12

Chuong 2.

CHIEU HUONG VA mUC B0 DIEN BIEN
CUA CAC QUA TRINH HOA HoC.
CO SO CUA NHIET BONG HOC HOA HoC.

3g cachon dugc dét chdy thanh CO, trong mot nhiét lugng k&
bang déng Khéi lugng cia nhiét lugng k& la 1500g va khéi
lugng nude trong nhiét lugng k€ 1a 2000g. Nhiét d6 ban ddu 1a

20°C, con nhiet do cudi cing 1 31, 3°C. Tinh thiéu nhiét cia

cacbon (biang J/g), bié€t nhiét dung rieng clia déng 12 0,389J/g K,
cua nude 1a 4,184)/g K.

Mot néi hoi bang thép c6 khéi lugng 12 900kg. Néi hoi chita
400kg nude. Gia sit hiéu sut sir dyng nhiat cda néi hoi 12 70%.
Cin bao nhiéu nhi¢t lugng dé nang nhi¢t do cha néi hoi tir 10°C .

len 100°C néu nhiét dung cha thép 12 0,46 klkg K ?

D4i v6i phan ing :



MgCO3,y = MgOg, + CO¢p © AH° = 108,784kJ/mol

Thé tich mol cia MgCO, 1a 0,0281 va ciia MgO 1a 0,0114. Hay
x4c dinh AU cta phan (ng.

Tinh AH ciia phin dng :
Cin + HoOgy =Hy gy + COq
Tir ¢dc phén ing sau

Cien +%Oz(g) =00, AH=-110,50 k¥/mol

Hz + -1—02(1() = HZO(k) AH =-241,84 kJ/mol
2

Khi trung hoa 1 mol axit manh bing bazo manh trong dung dich
loang, AH = -57,32 kJ. Entanpi tao thinh nudc long la
285,81 kJ/mol, entanpi tao thinh H'.aq bing 0,00kJ/mol. Xdc
dinh entanpi tao thanh OH .aq. '

Khi 1 mol nuéc hod hoi & diém so6i, & dp sudt c6 dinh.li 101325 Pa,
~ n6 hdp thu mot lugng nhiét 1a 40,58kJ. Sir thay déi thé tich khi
chuyén tiX thé 1dng sang thé hoi sinh ra mét cong.

a) N&u thé tich mol ciia nuéc 1dng 12 0,019/ & 373K va néu hoi
nudc 1a mot khi 1f tudng thi cong sinh ra Ja bao nhi¢u ?

b) Tinh AU va AH clia qué trinh chuyén hod nay.

a) Khi 1 mol ruou metylic chdy & 298K va & thé tich c§ dinh
theo phan iing :

13



14

CH30H(I) + %Oz(k) = COZ(k) + 2H20(;)

giai phéng ra mot luc,mg. nhiét 13 726,55k). Tinh AH ciia
phan iing. '

b) Bi€t sinh nhiét titu chuin cha H,0(, v& COy, tuong iing
bing -285,85 kJ/mol va —393,51 kJ/mol. Tinh sith nhiét tiéu
chudn clia CHyOHy,.

¢) Nhiét bay hoi cia CH30H, 4 34,89 kJ/mol. Tinh sinh nhiet

tieu chudn clia CH;0H,,
Khi trung hoa 1 mol HCN bing kiém manh theo phan dng :
HCNdd -+ OH—dd = H20 + CN-—dd

ngudi ta- thiy gii_i phéng 12,13 kJ nhiét. Tinh AH ciia phan ting
dién 1i HCN :

HCNdd = . H+dd + CN—dd

Tinh sinh nhi¢t chudn cila As,0, oxit tinh thé, cho biét :

2) As;03) + 3H,0¢, = 2H,As0y4g, AH, = 31,59 kJ/mol

b) ASCIS(r) + 3H20([) = H3ASO3{dd) + 3HCI(dd} AHZ = 73,55 ijmO]

€) Asgy+ 3 Clygy = AsCly,, AH, = ~298,70 kJ/mol
2 .

d) HCly, + aq = HCl - AHy=-72,43 k}/mol
e) .!_ HZ(k) + _]_ CIZ(k) = HCi(k) ) AHS = —93,05“/1“01
2 2 '

D Hz(k) + % 02(k) = HZO[I) . AI'I6 = *285,??“/11101



11.

12.

13.

3As703() + 30, = 3A5,05(yy AH;= -812,11kJ

3A5,05 + 2035, = 345,05y AH, = -1095,79 kJ

Biét nang lugng phan li cha oxi 12 493,71 kJ/mol, nang luong cla
lien k&t O-O 1 138,07 kJfmol. Chitng minh ring phén tir ozon
khong thé cfu tao vdng ma phai c¢6 c&u rao hinh chit V.

Cho :
— Nhiét phén 1i cha hidro 14 435,14 kJ/mol
~ Nhiét phan li cha oxi 1a 493,71 kJ/mol
_ Sinh nhiét cha nuéc 1dng 1a —285,77 k¥/mol
— Nhiét bay hoi cha nuéc 1a 43,93 kJ/mol
Xdc dinh nang lugng lién k&t O-H trong phan tir mréc.

Tinh hiéu ing nhiét cha phan ng :

CoHyy + Hagy = CrHe(x
Cho biét:
E(H-H) = 435,14 kJ/mol
E(C=C) = 615,05 k}/mol
E(C—C) = 347,27 kJ/mol
E(C-H) = 414,22 kJ/mol
Tinh nang lugng mang ludi tinh thé ciia BaCly, tir hai loai dir

kién sau:

15



2 - Sinh nhi¢t cia BaCl tinh thé: ~~ -860,23kJ/mol

— Nhiét phan li cha clo : 238,49kJ/mol
~ Nhi¢t thang hoa cita Ba kim loai : 192,46kJ/mol
— The jon hod thif nhat clia Ba - 501,24 kJ/mol
— Thé€ jon hod thit hai ciia Ba : 962,32kJ/mol
— Al lyc v6i electron ciia clo : -357,73kI/mol -
b) - Nhigt hod tan cla BaCl,: ~10,17kJ/mol
— Nhiét hidrat hod ciia ion BaZ* : ~1343,98KJ/mol
— Nhiét hidrat hoa ctia ion CI": —~362,98kJ/mol

14. Tinh bi€n thién entropi khi trén 1 mol khi heli véi I mol khi
neon & T = const, biét dp sudt ban déu cita ci hai khi bang nhau.

15. 5%9¢ cita nuée 1a 69,96 kI/mol K. Nhié¢t dung mol ding ép clia
nudc 13 75,31 kJ/mol.K. X4c dinh S tuyét d6i clia nude & 0°C.

16. & 25°C entropi cia liru huynh hinh thoi Ix 255,1 J/mol.K, nhiét
dung clia n6 12 181 J/mol K.

a) Gid sir nhi¢t dung khong phu thugc vao nhiét do, tinh entropi
cla luu huynh hinh thoi tai nhiet d6 chuyén tir lvu huynh

hinh thoi sang lua huynh don 1 & 95,4°C,

b} Cho biét nhiét chuyén pha ciia Sthoi Sang Sy, o & 95,4°C 1a
3 kJ/mol. Tinh entropi tuyét doi cia Sy, ., & nhiét do nay.

17. D6i v6i phn tng :

16



18.

19.

3 600K  AG°= 50 961 J/mol
O 700K AG°= 34 058 J/mol

Tinh gi4 tri trung binh cla bi€n thién entanpi trong khoang nhiét
do nay. '

Cho :

AHC,5q (KJ/mol)  S%505(J/moLK)

O30 0 205,058
S 0 - 31,882
H,04, —241,835 188,824
H,S0 ~20,083 205,434

Hoi hén hop oxi va H,S & diéu kien tiéu chudn c¢d bén khong néu
nhu gia thi€t c6 phan dng theo so d6 sau :

1
O nhiet d6 nao phin (ng :
PCl; - PCl; + Cl,

bit ddu xay ra, cho biét.:
AH®, o (kJ/mol) §%08(J/mol.K)

PCl;, —369,447 3527
PCl, -279,073 312,1
Cl, 0 ' 2230

17



20. Qué trinh chuyén oxi thanh ozon (304, = 20;,) 14 khong thé

thue hién duge vé phuong dién nhiét dong hoc (AH duong, AS
am). Hay giai thich tai sao ¢6 thé thu duge ozon tit oxi khi phéng
dién hay trong cdc qud uinh quang hod khac.

21. Trén d6 thi sau cho su phu thugc clia AG® vao nhiét do cila céc

phdn dng oxi hod sau :

AG® &

1. 2Ag+ 10, = Ag,0 T
5
2, Cu+ 10, =Cu0
2 .
3. Hy, + !0, =H,0
2
5 2 5 0
5. C+10,=CO"
5 2T



22.

23.

24,

25,

6. Ti+ 1 0, = TiO

2
7 2A1+10,= LALO,
_ 3 2 3
8. Mg + 10, = MgO
2
9. 1C+10,= 100,
2 2 2

Hay xdc dinh xem c6 thé ding hidro dé khir oxi¥ cia nhifng kim.
loai nao thanh kim loai ? Tra 1o twong ty khi ding cacbon, nhom
v magie lam chat kKhir.

Phan tmg d6t chdy etilen dugc biéu dién bing phuong trinh :
Xdc dinh khoi lwong nudc & 20°C c6 thé duge chuyén thanh hoi

& 100°C khi d6t 1,00m’ khf etilen & dkic. Higu sudt clia qué trinh.
1a 70%.

Cho biét : Nhit dung riéng cla nude B : 4,184klkg K
Nhiét hod hoi cla nude 1 : 2259k kg,

Cho biét _thieu nihigt clia glucozo la 28158 )/mol & 298K. Hay
xdc dinh entanpi tao thanh tieu chuén cha glucozo.

Xic dinh bi€n thién entanpi cha phﬁn fing giita cacbon. v oxi &
400°C dé tao thanh 1,00 mol CO, & 400°C. -

Sit dung cdc dit lieu cdn thiét & phy luc 1.

Qué trinh Solvay dé san xuft Nﬂ2C03 bao gbém cic phan \ng
sau day : :

19



26.

27.

20

CaCO; — CaO + C02 (1)

200, + 2NaCl + 2H,0 + 2NH;—> 2NaHCO, + 2NH,CI 2)
© 2NaHCO; — NééCOz + CO, +IH20 N &)

Cao+ H,0 - Ca(OH), | “

Ca(OLD, + 2NH,C] - CaCl, + 2NH, + 2H,0 ®)

a)"X4c dinh: bién thién entanpi cho indi phaii‘img ten.
by "Kiic dinh bién thién entanpi cho toan bo qué trinh.
¢) Viét phuong trinh biéu dién phin tng téng cong.

d) Xdc dinh AH cua phin ting t6ng cdng, so sdnh két qua thu
dugc vdi trudng hop b.
Sit dung cic dit liéu c4n thiét cho qu4 trinh tinh todn trong phu luc 2.

Hay x4c dinh bién thién entanpi cia phan ing gita 1,00mol CO,
va 1,00mel cacbon & 6(}0 Cdé tao thanh CO & 600°C.

Sir dung phy luc 2
Khi d6t chdy 0,100 mol CgH,g & dp sust khong d6i bing luong
oxi vira du & 25°C tao ra cic san phdm CO,, CO va hoi nude &

300°C. Qud trinh n&y dua vao mOl truong xung quanh mot luong
nhiét 12 377,40k]J. Hay xdc dinh :

a) 86 mol CO, va CO tao thanh.
b) Céng sinh ra bai qué trinh.

~_Cho biét sinh nhieét tiéu chudn ciia CgH 4 1a - 270,29 kJ/mol.



28.

29.

30.

b) Céng sinh ra béi qud trinh.

Cho biét sinh nhiét tiéu chuin ciia CgH g 1a — 270,29 kJ/mol.

- Sir dung cdc dit li¢u cin thi€t cho qud trinh tinh todn trong phu

luc2. ~

Xéc dinh bién thién entanpi cha phan dng gilta 1,00 mol cacbon
véi- nuée ¢ 600°C. Nhiét dung déing 4p (J/mol.K) cla cdc chit
duge cho nhu sau : '

“H, cp"; 20,08 - 0,0008364 T + 2,0.107¢ T

CO : C,=72686+0,006966 T ~82010° T

H,O CP=30,35‘5»'-1-9,615.10_3'I'+l,18.10_6T‘2

!

C : CP = 8,5‘4

Hiy x4c dinh sinh nhiét tieu chudn cba ion Cl™ tit cdc s6 liéu
sau day : '

JHygy+ LClyy, — HCly,  AH® =-92,47kJ
2 2

HCly, +nH,0  — H'(aq) +Cl7(aq)  AHygg = —74,89K)

Tinh lugng nhiét gidi phéng khi hép thy 1,000 mol HCi (khi)
trong moét lugng 16n .nuée. Coi nhu HCI bi ion hod hoan toan
trong dung dich lodng.

Sir dung cdc di liéu cdn thi€t cho qud trinh tinh toan trong
phuluc 2 va 3.
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Chuong 3.

CAN BANG HOA NOE

Ngudi ta dun néng mot lugng PCl trong mot binh kin thé tich
121 & 250°C:

PClsg) = FClag,) + Clyg,y

Li¢ can bing trong binh.c6.0,21: mok BCls ; 0,32 mol: PCl, ; 9,32 mol

- Clp. Tinh hiing s6 can bing K., Kp va AG® ciia phin dng.

Trong mot binh; phin ing: thé tich 10:/; 0,5 mol: HQ va. 0,5 mol I,

' phan-\ing: véi, nhau: &.448°C

Hoy + Ipy = 2 My,

‘Hiing s6-can bang K = 50, Tinh :

a) KP

b). Ap sudt chung trong binh ;.



¢) S6 mol iot con lai khéng phan img lic can bang ;

d) Ap sufit riéng cia mdi chat lic-can bing.

¢ 817°C hang s6 can bing K, cla phan tng gia COp va Cy,
" néng d6, du d¢ tao thanh CO bing 10. Xéc dinh

a) Phédn mol cua céc khi trong hén hop lic can béng khi 4p suat
chung bing 4 atm.

b) Ap suit rieng ciia CO, liic can bang.

¢} Ap suft chung clia hdn hop sao cho lic can bing CO, chiém
6% vé thé tich.

Déi vGi phan tng :

3 25°C, Kp =1,086.107%. Ap susit hoi nuéc bao hod trong khong
 khi & 25°C 13 0,0313 atm. Hoi & diéu kién ndy CuSO,.5H,0 cb
phai 12 mét mudi 1én hoa (mudi mét nuéc va ri ra) khong 7 Cé
thé diing CuSO,.3H,0 nhu 12 mét chat hiit 4m dugc khong ?

Cho phan (ng :
CHyxy = Ci +2Ha AH = 74 9k}/mol
3 500°C, Kp= 0,41. Tinh Kp & 850°C.

Tinh 46 phan hity & ciia CH, va dp sudt hén hep khi trong mot

. binh thé tich 50/ chita !mol CH, va dugc gi@t & 850°C cho dén
khi he dat d&n céan bing.
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Cho phan g :
Hay xdc dinh bac tu do cta he.

Biét ring & 700 K, duéi ap suat P = 1 atm, thanh phén clia hé liic

. ¢an bing 1A ; 50O, 0,21 mol ; 805 10,30 mol ; 0, 5,37 mol va N,

84,12 mol. X4c dinh ; '
a) Hing s6 can bang Kp ;

b) Thanh phin ciia hén hop ban ddu :

c) ﬁc} chuyén héa cita SO, ;

d) Do chuyén hod ciia SO, s& 12 bao nhiéu néu ding O, tinh khiét
(khéng c6 N,), cho ring s6 mol ban d4u ciia 50, va O, vin nhu s6
mol da tinh & b. Ap sudt chung cia h¢ ludn luon bling 1 atm.

G 820 °c hang s6 can bing clia phan g :
CaCOQ(r) # CaO(r) + COZ{k}

bing 0,2. Ngudi ta cho 0,1 mol CaCO; vao mot binh chan khong

thé tich 22,4 [ va git & 820°C. Xac dinh thanh phin clia hé lic
cén bing.

Néu ngudi ta tang din thé tich ciia binh, hay biéu dién sy phu

thudc cia dp sulit P vao thé tich cia binh.

Trong mot binh chan khong thé tich 22,4/ va gilt & 820°C, nguvi
ta d€ 0,1 mol CaO sau d6 theém dén CO, vao. Hay biéu dién su
phy thuéc 4p sudt P cia hé vio s6 mol CO, dua vio binh.



Cho can bang : N,O, = 2NO, ¢ pha khi.

Trong mot bink chan khong thé tich 0,5 . duge duy tri & 45°C,
¢6 3.107 mol N,O,4 nguyén chat. Khi can bang duoc thi€t 13p dp
sudt trong binh-1a 0,255 atm. X4c dinh do phan hay cia N,O, &
nhiét 46 nay va héng sé’ can bang Kp.

Tl
r

Biét bién thien entanpi cia phin dng phan hiy N,O, i

~72,8kJ/mol. Tinh Kp & 21°C. Tur nhiing k&t qua trén hiy tinh bign

thien entropi cuia phan Ung.
$J 825°C hing s6 cAn bing cita phan ing :
CO + H,0 = CO,+H,

bang 1. Néu xust phat tit mot hén hop déng phén tit cia CO va
H,O & 825°C va § dp sudt 1 atm thi lic can bing d¢ chuyén hod
ciia CO 12 bao nhiéu 7 Néu d6 chuyén hod cia CO la 99% thi

. phai ding bao nhiéu mol hoi nuéc cho 1 mol CO.

10.

Nghién ciru cAn bang déng thé & pha khi :
N,0, = 2NO,

O 4p suat 1 atm ngudi ta do ti khéi hai so vdi khong Khi clia hdn

" hop & cac nhiét do khéc nhau va thu dugc két qua sau :

Nhietdo °Cy 45 60 80 100 120 140 180

dinik 2,34 2,08 1,80 1.68 1,62 1,59 159
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12.

13.

26

Néu xudt phdt tir N,O, nguyén chét va néu goi o 1a do phan hay
ciia N;O, hdy biéu dién d = f(c) va tinh hing s6 can bing Kp &
cédc nhiét 66.” Diéu gi xay ra ké tir 140°C ué 1en ?

18,4 g N,0, dugc dat trong mot binh chan khong thé tich 5,9 / &
27 °C, 4p sudt hic can bing 1a 1 atm. Ciing lugng N,0, gy nhung
& 110 °C, 4p sudt can bing | atm dat dugc khi thé tich 1a 12,14 /.
Tinh d¢ phan hiy cda N,O, & 27°C va 110°C. Tir d6 xdc dinh
héing s6 can bing & hai nhiét do.

G 820 °C céc hing s6 can bing cia cdc phan (ng :

CaCO,

i

C+CO, = 2C0 o K,=2.0

Trong mot bink chan khong thé tich 22,41 va duoe gi & 820°C,
ngudi ta cho vae | mol CaCO; va 1 mol C. Xdc dinh thanh phin

cta he¢ lic can bing. Sy phan hiy CaCO, sé hoan toan khi thé
tich trong binh bang bao nhi¢u ?

‘Trong cong nghiép dé diéu ché hidro ngudi ta ding khi hoi nudc '
‘dugce sdn xudt theo phin dng :

C+H,0 = CO+H, (1)
va d€ loai CO ngudi ta ditng phan ing déo chuyén :
CO + H,0 = CO, + H, TS

v6i hing s6 can bang K, = 5.



Trong phan fng (2) ngudi ta ding n mol hoi nudc cho '
1 moi CO. Gia sit x 12 phin mol cia CO wuong hdn hop hic can
bing. '

Hay thiét 1ap m6i ‘quan h¢ gitta x, n va K. Ap dung béng s6
_cho trubng hop n = 3. N&u mutn ring khi can bang hén hop
khong chia qui mot phin tram CO thi gid tri cta n phai bing -
bao nhiéu ?
14. $ 820°C hing s& can bing cia cdc phan dng :
CaC03 = CaQ + C02 Kl = 0,2 (l)

MgCO4

MgO + CO, K,=04 (2)

Frong mot xilanh thé tich r4t 16n di duge lam chan khong 5
820°C ngudi ta dua vao 1 mol CaO, I mol MgO va 3 mol CO,.
Nh& mot pittong ngudi ta nén dén ddn hén hop. Vé dudng cong
bidu dién su phy thuoe cia P vao V va xéc dinh toa 89 cla cic
diém dic biet.

15. Khi d6t néng hoi nudc dudi ap sult 1 atm, ngudi ta gid thiét ring
hoi nudc bi phan hity thanh bidro va oxi va cd ba khi déu 1a

1i tudng.

Tinh gid tri ciha hing s6 can bing Kp & 1500K va 2000K biét
ring pbin mol cia hidro hic can bing twong ing bing 1,92.107
va 6,00.107

Gik thiét ring bi¢n thien entanpi ciia phin dng khong phy thuoc
vao nhiét 40 trong khoang t¥ 1500K d€n 2000K, tinh AH®.

' 16. Nito phig tng véi oxi & pha khi theo phan dng :
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17.

18.

N, + 0, =2NO
G T=1900K, Kp=4.10"

Hiéu sua't cha NO duoc xdc dinh bing ti s6 giifa s6 mol NO duogc
tao thanh ldc cin bing vA s6 mol NO c6 thé duoc tao thanh néu
phan ting 12 hoan toan.

Tinh hiéu suit d6é & 1900K va dugi ap suft 10° Pa trong hai
trudsng hop sau :

a) Hon hop déng phan tir clia nite va oxi.

b) Hén hop it vi oxi giéng thanh phdn ctia khfmg khi (1/5 oxi ;
4/5 nitg).

O 46°C hiing s6 can bing Kp ciia phan ting :

bang 0,66. Hay tinh phén tram N,0, bi phan li & 46°C va 4p suﬁt

téng bing 0,5 atm, 4p sudt riéng phén clia N,O, va NO, bing

bao nhiéu tai thdi diém can bing.
Khi HI dugc tao thanh theo phin ing :
Hy + By = 2HI,

Khi hén hop gém 46,0 g I, va 1,00 g H, dugc d6t néng va dat
can bang & 470°C thi trong hén hop can bing c6 chifa 1,9 gL,
Xdc dinh s6 mol cha méi mot chat khi tai thoi diém can bing.

Xic dinh hing s6 can bang cita phin ting.



19,

Hén hop gém 1 mol H, va 1 mol I, duge d6t néng trong binh
phan ¢ng c6 thé tich 30/ dfn nhiet do 470°C. Hay sl dung gid tri

. K tinh duoc & bai 18 dé.xdedinh :

20.

21.

a) S8 mol [, con lai khi can bing dugc thiét lap.

b) Ap sudt téng trong binh phan ing.

&) Ap sufit riéng ciia I, va HI trong hén hop can béng.

d) N&G dua ti€p vio hén hop can bing 1 mol H,, hiy xdc dinh s6

* Mot 15 condai chua phan ing.

Trong dung dich kiém ion sunphua S* tuong téc véi huu huynh
nguyén 16 & dang rin dé tao thanh cdc ion polisunphua s,
§2-, S$2° v.v... Hing s6 can bing clia qud trinh hinh thanh $3”
fa 12 va clia qué trinh hinh thanh S~ 13 130. Hay xdc dinh hing
s0 can béng cta qué trinh hinh thanh S3~ tir $3 vas.
PCl; bi phan hiy theo phuong trinh phan ing :

PCls (&) = PCly(k) + Cly(k)

O nhi¢t do 250°C va 2,00 atm hén hcp can bing chita 40,7% Cl,
(tinh theo thé tich).

a) + Xdc dinh 4p sufft rieng cia cdc cfiu tlr & trang thdi can bing.
+ Xdc dinh K, cia phan tmg & 250°C.

b) Néu nhu hén hgp phin tng duge dua vé dp sudt |

- 0,200 atm & 250°C, hiy xdc dinh :

29



22.

+ Phén trim PCl, bi phan hay & didu Kién can bing.

+ Phin trim (tinh theo thé tich) C12 trong hén hgp khi &
diéu kién can bing.

+ Ap sut rieng cila Cl, trong hdn hop can bing.
Xét phan itng :
2NO, = N,0,

- @) Xéc dinh AG® va Kp cita phan ing nay & 25°C,

30

b} Xdc dinh AG® va Ky ciia phin ting nghich :
N,O, = 2NO,

¢) Xéc dinh AG® va Kp d6i v6i phan tmg thuan dugc bidu didn
dudi dang

NO, & —;- N,0,

Chobiet:  AG® (N,0,) = 97,82 kJ/mol

AG’ (NO,) = 51,30 k}/mol



Chuong 4.

T6C B0 VA CU CHE CUA PHAN UNG HOA HOC

1. Phan iing giita A va B dugc biéu dién bing phuong trinh :
A+B->C

Ngudsi ta dd lam 3 thi nghiém doc lap va thu duoc cic dir liéu sau :

T Néng do dau Thési gian | Nong d6 cubi
AoM | B | P® [Al.M
i | 01000 | 100 0,50 0,0975
2 | 01000 | 200 | 050 0,0900
3 | 00500 | 100 2,00 0,0450

X4c dinh 16¢ do trung binh ca phan ing & mdi thi nghi¢m. Tir
dé xdc dinh bac phan ung riéng cua A, cha B va bac phan ing
t6ng cong, x4c dinh gid tri hiing sO t6c dO phan ing k.
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D61 v6i phan ung :
| A+B-C
ngudi ta do t6c do ban ddu clia sy tao thanh C, tic v, (M.phat™!y

d6i véi cdc gid tri khdc nhau cia nﬁng do ban dédu [A],, Bl
trong 3 thi nghiém sau : :

T Ao M | (Bl M | 10%, Mphir”
| 0.1 o.,1 . 2',(5‘_. |
2 02 02 b 80
3 | o 02 | 8.0

X4ac dinh bic riéng déi v6i mdi chat phan \ing. Tir d6, xdc dinh
hang s6 tﬁ’c do phan ling.

‘Mot chdt phéng xa co chu ki bén hity (hay ban r3) 1a 30 nam. Hoi

cin thdi gian bao lau dé 99% s6 nguyén tif cha nd bi phan ri ?
Dimetyl ete phan hiy theo phén ng bac mot :

O mot nhi¢t d¢ da cho, mot lugng ete ¢6 4p suft ban ddu 1a

0,395 atm. Sau 10 gidy 4p suét ciia hén hgp 14 0,4050 atm. Hobi
sau bao lau 4p suat cila hén hop 1a 0,800 amm.

- Azometan phén hity theo phan ing bac mot :

CH;-N=N-CHj ) - CyHg, + Ny,



G 287°C dp sufit cha azometan nguyén chat 1a 0,2105 atm. Sau

100 giay 4p sudt clia hén hop 1a 0,2126 atm. Tinh k va t;,, cla
phan ing nay.

. Mot mAu vat c6 s6 nguyen tir ''C (t,, = 20 phut) vi '*C @, = 5568
ndm) nhu nhau & mot théi diém nao d6.

‘a) O thdi didm dé ti 1& cuong do phéng xa chia ''C va C 13
bao nhiéu ? '

b) Ti lé d6 s& bang bao nhiéu sau 6 gits ?

Téc do chia phan ng khir HCrO; bing HSO; dugc bifu dién
bang phuong trinh :

v = k[HCrO; ] [HSO; J* [H']
Trong mot thi nghiém véi cdc néng d6 ban ddu : .
[HCrO,] = 10~ mol/l ; [HSO; 1 = 0,1 mol/l ; néng d6 ion H' ¢6
dinh va bing 1075 mol.
Néng d6 HCrO, gidm xudng cdn 5.10° 5 mol/l sau 15 giéy.
a) Sau bao lau néng do clia HCrO] s& bing 1,25.10™ molA1 2

b). N&u ndng d¢ ban ddu cha HSO; 1a 0,01 mol/] thi sau bao lau
ndng do clia HCrO, s€ bang 5. 10~ 5 molfl 7
¢) Tinh hing s6 t6c d6 phan tng k.

d) Néu néng do ban diu ciia HSO; va H* déu bing 10~ mol/l
va dugc gilf c6 dinh thi cén thdi gian bao 1au d€ mot nira
lvgng HCrO; bi khir?
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Saccarozd phén hily trong moi trudng axit tao thanh glucozo va
fructozo theo phin tng bac nhét, véi thoi gian nira phan g 1a
3,33 h & 25°C. Héi sau 9,00 h con bao nhiéu phén tram saccarozo

- chua bi phin huy ?

Phan vng phan hiy SO,Cl, thanh SO, va Cl; Ia phan Gng bac
nhat. Khi ti€n harh d6t néng 0,10 mol SO,Clyy & 600 K trong

binh phan ing c6 dung tich 1,0 f ngudi ta thu duge cdc dit kién
thuc nghiém sau day :

Thai gian Ap sudt Thai gian Ap suat
(h) (atm) (h) (atm)
0,0 4,91 4,0 7,31
1,0 5,58 8.0 8,54
2,0 6,32 16,0 9,50

Tinh :

a) Hang s& t6c do phdn ting & 600K.

b) Thoi gian nira phin dng & nhiét do trén.
¢) Ap suét trong binh sau 20h.

Styren (vinylbenzen) phan tdng vi axit hypocloro cho ta

clohidrin C¢Hs - CHOH - CH,CI. Chat nay s& chuyén thanh
€poxit trong moi trudng Kiém :

CgHs~CHOH-CH,Cl + OH™ — C6H5C\H ~CH, + CI" + H,0
/ .
0

D6 1a mot phan img bac hai. Hay gidi thich tai sao trong moi.

truong dém phan iing lai }a bac mot.



11.

12.

13.

G 18°C va trong moi trudng dém ngudi ta do nong do ClI (ki
hiéu 1a x) theo thdi gian va thu dugce ket qua sau:

T (phiit) 180 360 480 1140 1260

10° x (M) 1,05 [2,10 {270 |488 5,21

Néng d6 ban dfu clia clohidrin bing 6,86.10~ mol/l. Sau khi
ki€m tra lai bac phdn tng hdy tinh hing s6 tdc do cta phin
ing nay.

Phén tng : A +B — sin phim

I bac nhat d6i v6i mdi chat phan (g, véi k = 5.107L mol 's ™.
Hiy xdc dinh néng d0 clia A sau 100 gidy, biét rang néng do ban
ddu cha A 12 0,100 M va ciia B12 6,00 M.

Phan ing : A+B =»C

2 phan dng bac nht d6i v6i ca A va B, véi k = 1.107 7L mol's™".
Tinh néng 46 con lai clia A sau 100 giay, bi€t néng d6 ban ddu
clia mdi chat déu bang 0,10 M.

D6i vai phan dng xa phong hod etyl axetat :
CH,COOC,H, + OH &= CH,;CO0™ + G;H;OH .

3 thavi diém ban ddu t = 0 hén hop phan (mg chda este va xut c6
néng d6 bing nhau va bing 0,05 M. Phan éng dugc theo doi
bing cdch & méi thdi diém t ngudi ta 14y 10 ml hén hop phan
tng réi chudn d¢ luong xiit cdn lai bang dung dich HC 0,01 M.

K&t qua thu duoc nhu sau :
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15.
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tphay- | 4 | 9 | 15 | 24 | 37 | 53

Vg (ml) | 441 | 386|337 | 279 | 229 | 18,5

Xdc dinh bac phan ting, hing s6 8¢ do phan dng va thdi gian
nia phan ng.

Phan ting phan hay N,Os:
2N205 = 4N02 + 02

la phan img bac nhit. Hang s6 t6c do phan ting k do & cdc nhiét
d¢ khéc nhau ¢é cdc gid tri sau :

Nhietdo (°C) | 25 35 55 |65

10° k(s 1,72 1665 |75 240

Xic dinh nang lugng hoat déng hod hc;«.:'cﬁa phan (g, he' sg
nhi¢t do cha t6c d¢ phan ing & 30 °C va th¥i gian nita phan ing.

Phan (ng phan hity ureé

OC(NH,), — OCN + NH*,

lrong moi trudng trung tinh dugc nghién citu bing cdch theo déi

lugng uré con lai theo thoi gian & hai nhiét do khic nhau va thu
dirge két qua sau :

361°C:

Thov gian (phit) |0 | 9600 18220 | 28600

Lugng uré (mol) ~ { 0,1 |0,0854 |0,0742 |0.,0625




16.

17.

18.

19.

3 71°C:

Thei gian (phut)

0

2818

43800

9060

0,1

| 0.0836

0.,0736

0,0560

Luogng uré (mol)

Xic dinh bac phén img, hing s6 t6c d0 phan ung & 2 nhiét do va
nang luong hoat dong hod ciia phén img.

Tix cic dir kien sau day déi véi phan ing :

xidc tac

A 5 sin phim

hdy tinh gid tri cda hing s6 t6c do phan (g va binh luan vé bac
phan ing. -

Thoi gian (phir) g0 1,0 2,0 3.0

Néng do A (M) 0,100 0,090 0,080 0,070

Nghién cifu dong hoc cua phian Gng phan hiy amoniac ¢é xiic tic

thanh céc don chat & 1100 °C, ngudi ta thu duge két qua sau

265 130 58

Ap susit ddu ciia NH; (mm Hg)

7.6 3.7 1,7

Xic dinh bic phan Ung va hing s0 téc do phan ing.

Qué trinh khir virut bing phuong phap hod hoc la mot phdn ing
bac mot 46i véi ndng do cia virut cé rong miu xi 1i. Sau mét
phiit c6 2% lugng virut da bi di¢t. Tinh hing s& t6c 46 phan Umg,
thi gian dé 50% va 75% lugng virut bi diét.

Hing s8 t6c d¢ ciia phin dng bac 2 :
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21.

22,

23.

38

2A —> sidn phim

bing 8,0.107 Swv phut’ Hay x4c dinh thoi gian cdn thiét dé
ndng 4o chit phan ing :

a) Giam tir 1,00 M xuéng 0,50 M.
b) Giam tir 0,50 M xuéng 0,25 M.

Cic nha hod sinh dura ra khii niém Q,, dé chi ti s§ gitta hing 6
t6c d¢ phan {ng & 37 °C va 27 °C. Hay xdc dinh nang luong hoat
dong hod cia phan dng néu Q= 2,5.

Mot phin dng bic hai c6 hing 6 t6c do & 800 °C bing
5,0.107° Lmol™"s™' va nang luong hoat dong hod bing
45 kJ/mol. Tinh hing s& t6c do & 875 °C. '

Phan 1ing phan hity etilen oxit thanh CH, v& CO 1a phin tng bac
nhdt. Hang s6 téc d¢ clia phan dng ndy cé thé bidu dién bing
phuo‘hg trinh, k(s_') :

104
lgk=14,34 - 125107

Tinh nang lwgng hoat dong hod clia phan ting va gid tri clta hing
s6 k & 670 K. '

O gdn 100°C, H, va I, phan ting véi nhau trong pha khi theo kiéu
phén ing ludng phan tir d€ tao thanh HI. Déng thdi cling & nhiat
do d6, HI wr phan hiy ciing theo kiéu phan (ng ludng phan tir
thanh H, va I,. Céc ndng luong hoat déng héa quan sét duge cia

hai phan ting nay tuong dng bing 163 va 184 kJ/mol. X4c dmh
hi¢u tng nhiét ciia phan ting :
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H, + 1, - 2HI
Sy phan hiiy chit A xay ra theo hai phéan wng song song :

Ak L g w AN

Hiéu s6 nang lugng hoat dong hod cua hai phan ng nay bang
bao nhiéu néu k/ k, =10 & 10 °C va bang 0,1 & 40 °C 7 Phan tng

~ nao ¢6 nang lugng hoat dong hod 1én hon ?

25.

26.

27.

Phén ng giita hidro va clo chi xay ra khi bic xa hén hgp clia hai
khi nay béng tia sdng c6 do dai séng cuc dai bang 4000 A. Xdc
dinh nang lugng hoat déng héa clia phan iing.

& 30 °C va 4p suft 300 mmHg khi bifc xa propio andehit bang
4nh sing c6 do dai séng 3020 A s& thu duge CO. Hiéu suat.
lugng tl ciia phan tng bing 0,54. Téc do tao thanh CO 1la
0,001 mol/h. Tinh nang lugng d& bi hdp thu bat hé phan dng
trong moi gidy.
Nghién citu dong hoc ciia phan ing :

A + B — sanphim

ngudi ta nhdn thdy ring budc thi nhdt 1a qud trinh dime hod
thuan nghich A, budc thit hai 12 phn ing gi#a A, va B theo kiéu
phén tng nhi phan tir &€ tao thanh san phim, dong thoi day cling
1a budc quyét dinh t6c do ciia phan img. Hiy xdc dinh phuong
trinh biéu dién t8c do cia phan ing trén.

28. Phuong trinh biéu dién tc 4o cua phan ting :

INO + O, > 2NO,
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29,

0.

40

1a v = k[NO]. [0,]..Hay dé xuit mot co ché hop 1i cho phan ing
theo dir kién trén.

Nghién cifu dong hoc clia phan ung :
NO, +CO — CO, + NO

ngudi ta thdy & nhiét do tren 500 °C phudng trinh t6c d¢ phan
ng ¢6 dang : v = k[NO,].[CO].

Con & dudt 500 °C phuong trinh t6c d6 phan ing c6 dang :
2
v= k[NOz]

Hay gia thiét co ché thich hgp cho méi trudng hop.

Phuong trinh dong hoc thuc nghiém cia phan éng :
2NO + H, — 2NOH

lav= k[NO] [H,], ching minh ring phan &ng c6 thé theo mot
trong ha1 co ché sau ;

a) NO+H2 = NOH2
NOH, + NO - 2NOH
b) INO = N»O,

~ H, +N,0,- 2NOH



Chuong 5.

DUNG DIGH

. Tim biu thitc dé chuyén tir ndng 46 phén tram a (%), khéi lugng

rieng d (g/ml) clia mot dung dich hai c&u tlr sang cdc néng d9
ayMol; b)Duonglugng; c)Molan;  d)Phdnmol.

Tinh néng do mol (M) va néng do duong lugng (N) cia dung

dich H,S0, 96% (d = 1,84g/ml). '

Tinh thé tich ciia dung dich HNO; 32% (d = 1,20 g/em®) cén
thi€t d¢ pha 300 m! dung dich HNO; 0,2N.

Tinh thé tich dung dich FeSO, 0,IN cin thiét dé khir 4,0 g
KMn04 chita trong dung dich d4 dugc axit hod bing H,S0,.

Dé phan ting vira di v6i 50 ml dung dich Na2C03 cdn ding 56,3
mi dung dich HCl 0,102N. Héi khi them du CaCl, vao 100 ml
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10.

11.

42

dung dich NayCO; néi trén ngudi ta s& thu dugc bao nhitu gam
két tha ?

~3 60°C do tan cia natri cacbonat Ia 31.6g, con & 0°C 12 6,75g
- trong 100 g dung dich. Hoi ¢6 bao nhiéu gam xo6da tinh thé

Na,C0;.10H,0 duoc tich ra khi 1am lanh 500 g dung dich bio
hoa & 60°C xuéng 0°C.

3 20°Cva | atm d¢ tan cua oxi va nitg trong 100 ml nudc tuong
ing 12 4,13.107 g va 1,75.10 g. Néu coi khong khi 12 mét hén
hop cua oxi va nito theo ti 1& thé tich 1:4 (4p suat khi quyén bing
1 atm), thi ti 1&¢ mol gifta oxi va nitg tan trong nude (0 20°C) 1a
bao nhiéu ? So sdnh ti 1& d6 véi ti 1¢ trong khong kh. |

Mot hén hop khi chita 40% N,O va 60% NO theo thé tich duoc
dem hoa tan trong nuéc & 17°C va dp sudt khong ddi. Tinh thanh
phén phén trim ciia hén hop khi trong nuéc. Biét d6 tan & 17°C
clia N,O 12 690 ml va ctia NO 1a 50 ml trong ! it nude.

Tinh dp sudt hoi & 28°C clia dung dich chia 68 g duomg
saccaroro trong 1000 g nuéc. Biét dp suft hoi nude bio hoi &
nhiét do nay 1a 3,78 kPa.

Dung dich chita 0,217 g luu huynh trong 19,31 g CS, s6i &
319,304K. Nhi¢t do so6i cila CS, tinh khi¢t Ia 319,2K. Hing s6
nghiém s6i cta CS, 12 2,37. X4c dinh s6 nguyén tit luu huynh (n)
¢6 trong mot phan tir luu huynh (S,) khi tan trong CS,.

C6 hai dung dich chita mot lugng nudc bing nhau. Dung dich

_ thit nhat chita 1,5 mol dudng, dung dich thi hai chéa 0,2 mol



12.

CaCl,. Hai dung dich ndy dong dic & cung mot nhigt 4. Xic
dinh d6 dién li biéu kién cua CaCl,.

¢4 20°C 4p sut hoi bio hoa clia nudc bing 17,5 mmHg. Hoi cén
hoa tan bao nhiéu gam glixerin vao 180 g nudc dé 4p sudt hoi

~ bio hoa clia dung dich bing 16,5 mmHg ?

13.

14.

15.

16.

Mot dung dich hemoxianin (mgt loai protein chia cua bién) dugc
difu ch€ bing cich hoa tan 0,75 g hemoxianin trong 125 ml

nuée. G 4 °C, trong thi nghiém vé hién tugng thdm thiu ngudi ta

thdy cot dung dich trong Sng mao quin dang 1én 2,6 mm. Khéi

lugng riéng cla dung dich 1a 1,00 g/ml. Xdc dinh khéi lugng mol

~ chia hemoxianin.

& 25°C do dién li cia dung dich amoniac 0,01 M 12 4,1%. Tinh :

a) Néng do cdc ion OH va NH,":

b) Néng do ciia NH; khong dién li ;

c) Hing s6 dién li clia amoniac ;

d) Néng do ion OH khi thém 0,009 mol NH,Cl vao mot lit
dung dich trén ;

¢) Néng do ion OH cha dung dich dugc diéu ché bing cich

hoa tan 0,01 mol NH, va 0,005 mol HCI trong 1 lit nuée (coi
thé tich khong thay d6i). '

Tinh do dién 1i cha HCN trong. dung dich 1,000 M, biét

Kyen = 6,2.1075.

Tinh néng do cda dung dich axit axetic khi d6 dién li cha né 1a
2.0%. Cho K, clia CH,COOH bing 1,75.107°.
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17. Cho 1 lit dung dich CH;COOH 0,1M

18.

19.

20.

21.

22,
23,

44

a) :l"fnh do dién li cha axit trong dung 'djc'h do.

b) Cin thém bao nhiéu mol CH3COOH (cot thé tich clia dung dich
khéng bi thay ddi) dé d6 dien li cla né giam di mOt nira ?

c) Tinh pH ciia dung dich sau khi thém CH,COQH.

Cho pK, ctia axit axetic bing 4,8.

Tinh n6ng d¢ cdc ion H;O" va OH™ trong dung dich CH;COCH
0,01 M, bi¢t do dien li clia axit trong dung dich nay bing 1,31%.

Tinh néng d¢ ion H;0™ trong dung dich chifa déng thdi axit
g 3

 cloaxetic néng d6 0,01M vd mudi natri cloaxetat ndng do

0,002M. Biét K, ciia axit cloaxetic bing 1,36.107>,

Tinh néng d6 cdc ion H;0" va CH,CO0™ trong dung dich chia
d6ng thoi HCI néng do 0,05M va CH;COOH néng d6 0,1 M,
biet Ky 000 = 1,75.107°.

Tinh néng do H,0" trong dung dich hén hgp HCOOH
0,01 M va HOCN 0,1 M.

Biét : Kyycoom = 1,8.107 va Khocn = 3.3.107%,

Tinh pH cia dung dich HC1 5,0.10°M.

Tinh pH cia :

a) Cic dung dich NaQH, 'KOH 0,15% (kh6i lugng rieng déu
bing 1g/ml).



24,
va bazo: Ap dung tinh pH cha cdc dung dich sau :

25.

26.

27.

b) Dung dich chia 0,05 ml dung dich NaOH 0,01M va
90 ml nudc cat. '

¢) Dung dich chtta 1 mi HC] 23, 83% (d = 1,13 g/ml) va 3,5 lit
nudc cht.

d) Dung dich chia 1 ‘g axit nitric 65,30% (d = 1,40 g/ml) va
3,5 lit nuéc cat. '

Thiét 1ap biéu thirc tdng quét dé tinh pH cita cdc dung dich axit

a) CH,COOH 107*M b) NH,C! 1072M
¢) NH; 107°M d) CH,COONa 10°M

Bi¢t: CH,COOH c6 pK, = 4.8.
NH3 co pr = 4,8.

Axit sunfuric 12 mot axit manh & nac dién li thy nhét, néc dién li
thi hai c6 hing 56 dién li bing 1072

Tinh pH cia dung dich }1230410‘3 M.

Tinh pH cita dung dich NaHCO; 2.107°M. Biét K va K, cia

H,CO, Ifn lugt bing 4,47.107 va 4,68.10°"

Dya trén tinh todn, hdy gidi thich tai sao dung dich nudc
0,01 M cla cdc mudi natriphotphat, natrihidrophotphat v
natridihidrophotphat lai c6 moi trudng tuong ng la kiém, kiém
y&u va axit yéu.

Biét H,PO, c6 cdc hing s dign i :

45



28.

29.

30.

1.

32.

46

K, =752.10"K, = 6,31.10 %, K, = 1,26.107'2,

- Tinh hing sd thiy phan, do thiy phan ctia dung dich NH,Cl

0,1M, biét Kygy =1,75.1075.

K, clia CH;COOH bing 1,75.10”. Ngudi ta tién hanh chudn do

40 ml dung dich CH,COOH 0,01M ‘bing dung dich NaQH

0,02M. Tinh pH clia c4c dung dich thu dwoc sau khi thém :

a)30mi; b)l0ml; ¢)20ml ;  d) 30 ml dung dich NaOH

Mot chit chi thi mau c6 K, = 3.0, 107, Pang axit c6 may dé,

dang bazo c6 mau xanh. Chat ch1 thi ¢6 mau do khi dang axit
chiém 75% va c6 mau xanh khi dang bazo chiém 75%. Dé
chuyén miu tir dé sang xanh pH phai thay déi mdy don vi ?

Ngudi ta diéu ch€ mot dung dich dém bing cich hoa tan 0,02

mol axit propionic vi 0,015 mol natrlproplonat trong nuéc 1’01
dua thé tich dén 1 lit.

a) pH cia dung dich dém nay bing bao nhiéy ?

b) pH cia dung dich s& thay d6i nhe th¢ nio khi thém
107> mol HCI vao 10 mi dung dich dem ?

¢) Khi them 10~ mol NaOH _vao 20ml dung dich dé¢m 7

K, ciia axit propionic bing 1,34.107.

b6 tan cita Ag,CrO, trong nuée béng 0,022 g/l Xdc dinh tich s6
tan cha né.



33.

34.

35,

36.

37.

38.

39,

Néng do ion Ag' ctia moét dung dich bing 4.10™ mol/l. Tinh
néng d6 CI~ cin thiét dé két tha AgCl. Tich s6 tan ctia AgCl &

' 25°C biing 1,8.107'°,

Xac dinh d6 tan clia AgCN trong dung dich dém ¢6 pH = 3. Bi&t
Tagen= 2,2.10"¢ va Kuen = 6,2.1071°.

Xic dinh do tan cda AgSCN trong dung dich NH; 0,003 M.
Biét : Tagscy = 111077, hing s6 phan li cha phic chilt
[Ag(NH,),]* bing 6.107".

Cho Tagsen = 11107, Tpgg, = 5107, Xdc dinh do tan cia
mdi mu6i khi ching ¢6 mat déng thoi trong dung dich.

Dung dich AgCl ¢6 pH = 7. Tron 950 ml dung dich bio hoa
AgCl v6i 50 ml dung dich HCI IM. Tinh :

a) pH ciia dung dich sau khi trén.

b) Lugng AgCl két tua sau khi trén.

Cho: Tpagq=177.107".

C6 xudt hién ket tiia khong khi tron nhitg thé tich nhu nhau cia

hai dung dich KCI vi diammin bac [Ag(NH;),]NO; déu c6 ndng
do 0,02M.

‘ a -8 —10
Biéi: K +=9,31.10 T =1,56.10
1 kb,[Ag (NH; )2 ] AgCl

Ion Fie(Hzo)3+ 12 mot axit phan ﬁng v6i nu6c theo can béng :

Fe(H,0)™ + H,0 = H;0" + Fe(OH)™
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40.

41.

42,

48

- bén cla phic chat K

J

v6i pK, = 2,2.
a) Xic dinh pH clia dung dich FeCl, 10°M.

b) Tinh néng ¢ C (molfl) clia dung dich FeCl, bt ddu gay ket
tia Fe(OH); va tinh pH ciia dung dich hic bat ddu két tha.
Bi€t : Tre(om), = 107,

C6 dung dich [Ca(NH;),]** IM. Ion phitc ndy bj phan hily trong
moi trudng axit-theo phén ting : -
[Cu(NH3)4]2+ +4H" = Cu* + 4 NH;

Bt ddu tir pH nao thi 99, 9% s6 ion phitc bj phan hily. Hing s
12
= 10°° ; hing s& axit cha
[CI.I( ';)4]

= 1072,

+ .
NH, K, e =1

Ngudi 1a suc khi H,S$ cho t6i lic bio hoa vio dung dich Mn2*

1072M. Hoi ¢6 ket tiia MnS khong ?

Bi€t: Hing s6 dién li cia H,S: K, = 107, K, = 1074,
Trong dung dich bio hoi ndng do H,S bing 0,1M.
Tich s6 tan cita MnS, Tyyq = 107"°

Néng d¢ can bing clia khf CO, (mol.1") trong dung dich duge

tinh theo biéu thiic : [CO,] < k. Peo, -

Trong d6, k = 0,024 M/atm v Peo, 12 4p suflt khi COx{atm)

a) Tinh pH cha dung dich nudc C02 ndm can bang véi khi CO,
¢ dp suft 1 atm.



43.

" b) Cho thém vao dung dich mot lugng du CaCO, va vin giff

nguyén Pco,la 1 atm. Xdc dinh do tan cua CaCO, va pH

ciia dung dich sau khi hoa tan. |
Cho bi€t axit cacbonic ¢6 cic hing s6 dien h K, = 10784,
K, = 107" va Teaco, = 10783,

Do tan clia Mg(OH); trong nudc & 18°C 1a 9,107 g/l con &
100°C 12 4.107 g/l. -

a) Tinh tich s6 tan clia Mg(OH), & hai nhiét d6 va pH cla cdc
dung dich bdo hoa.

b) Tinh céc dai lugng AH®, AG® va AS’ ciia phan dng hoa tan,
coi AH® va AS° khong thay déi theo nhiét d6.
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Chuong 6

PHAN UNG OX! HOA - KHU.
HOA HOC VA DONG BIEN

1. Xic dinh s6 oxi hod clia cdc nguyeén t6 in nghiéng trong cdc hop
- chdt sau : HOCI, POCl3, NayS,0,, H,P,0,, CO, HCN, NaAuCl,,

Rb4Na[HV10023], !Cl, Ba2XfOG, CH(CIOZ)z, biét s& oxi ho4 ctia H,
O, kim loai kiém v kiém thé twong ing bing +1, -2, +1 v +2.

2. Can bang c4c phuong trinh phin tng sau :

CuS + HNO;
FeCl, + 1-1‘202 + HCl
As,S; + HNO,
Cu + HNO,
Zn + HNO;
Crl; + KOH + Cl,

50

_)

—

-
-
-
-

Cu(NOs), + S+ NO + H,0
FeC13 + H20
H;3As0,4 + H80,4 + NO, + H,0

' CU(NO3)2 + NO + Hzo

Zn(NO3), + NH,NO; + H,0
K,CrO, + KIO, + KCl + H,O



KMnO4 + KCl + H2804 — MHSO4 + C12 + K2804 + Hzo

HgS + HCl + HNO; — H,HgCl, + NO + 8 + H,0

Hoan thanh c4c phuong trinh phan fing sau

I + NO;

Au+CN +0,

MnO;

P
Zn+ A32 03

\Y

. Cho:

3+

Fe' +e =

Bry + 2e

I, +2e

—

-

I, + NO
Au(CN);
MnO3” + 0,
PH, + H,PO,

AsH, + Zn®*

3-

F62+
2Br
2C1I
2l

(Dung di.ch axit)
{Dung dich nudc)
(Dung dich kiém)
.(Dung dich kiém)

{Dung dich axit)

(Dung dich Kiém)

E°=0,771V
E°=1,08V
E°=1,359V
E° = 0,536V

Hbi & diéu kién chudn Fe**c6 thé oxi hod dugc halogenua nao
thanh halogen nguyén i& ?

Cho :
Fe2+ +Ze

Fe'* +e

Fe

Fez+

E® = -0,44V
E°=0,971V
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a) Xic dinh E° cba cip : |
Fe'* +3¢ = Fe

b) Tu két qua thu dugc hiy chitng minh ring khi cho sét kim
loai tic dung v6i dung dich HCl 0,1M chi c6 the tao thanh

Fe?* chit khong thé tao thanh Fe®*,
Cho :

Mno; +5e +8H' = Mn’* + 4H,0 E®= 1,51V

MnO, +2¢ + 4H" = Mn®* + 2H,0 E®= 1,23V
Xéc dinh E° ciia nira phén tng :

MnOj +3e+4H" = MnO, + 2H,0

Ngudi ta cho dir bot kém vao dung dich CuSO, 0,1M. Tinh ndng
do cua céc ion Cu®* va Zn?* trong dung dich ldc can bing.

Cho  E°, =034V E ,,  =-076V
Cu** fCu Zn**Za

a) Viét phuong trinh cla cdc phan ing xdy ra khi tron lin ba
dung dich sau v6i nhay -

25 mi dung dich Fe(NO,), 0,1M

25 ml dung dich Fe(NO,); IM

50 ml dung dich AgNO, 0.6M
trong dé c6 tha mét s6 manh bac vun.

Tan L 0 - s [+] o
Cho bxé; : E AgtIAg = 0.8v: EFe’* JFe = 0,77V -



10.

11.

b) & gid tri 6i thiéu ndo ciia ti s6 [Fe>*)/[Fe?*] thi phan tng s&
d6i chiéu ? |

Hai c6c 1 va 2 chita cdc dung dich v6i n6éng do cla cic ion
nhir sau :

Cocl: [Fe**]=02M;  [Fe?*]=0,IM
Coc2: [Fe**1=0,IM ;  [Fe’*]=02M

a) Nhing vao hai dung dich hai thanh platin va ndi hai dung
dich bing mot cdu mu6i. Xéc dinh sic dién dong cla pin.

b) N&i hai dién cuc bing day din, tinh néng d¢ clia cic ion
Fe?* va Fe>* trong mdi céc liic can bing. Néu méi c6c dung

mot lit dung dich thi dién lugng da di qua-day dén 12
bao nhiéu ?

Trong phong thi nghi¢m hod hoc ngudi ta thudng diéu ché clo
bing cich cho KMnO, tic dung véi dung dich HCI dic. Néu

thay HCI dac bing dung dich HCl 107* M thi c6 thé diéu ché
duge clo nita hay khong ? Tat sao ?

Nia: - RO - r o3 RO = _
Biet: By e ™ LSIVAEY o 1,36 V.

X4c dinh sitc dien dong cla pin tieu chudn dugc tao thanh b
céc dien cuc Sn/Sn?* va Pb/Pb?*. Néu [Sn®*] = IM va [Pb**] =
107> M thi siic dién dong clia pin 1a bao nhieu ?

s _ s 0 —
Bigi: E 0,14V va E-sz*';Pb 0,126 V.

0 =
Sn%* /Sn
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12. Tinh th€ ciia cap Ag'/Ag so v6i cap Cu*/Cu néu néng 42 clia

13.

14.

15.

54

Ag va cu®* tuong tng bing 4,2.10°° va 1,3.10 M. Tinh bién

thién th& ding 4p - déng hhi'et (AG) khi mét mol electron trao
déi & diéu kien da cho.

i&t - E° = 4 E® =
Biét : EAg+/Ag 0,80 V va ECu2+ /Cu 0,34 V.,

Mot pin gém mot dién cuc duong 1 dién cuc hidro tiéu chusn
va mot dién cyc am 12 dién cuc niken nhing trong dung dich

NiSO, 0,01M c6 sic dién dong 1a 0,309V. Tinh the dién cyc tieu
chuin cua niken.

Dé xdc dinh hing s6 dién li cia axit axetic ngui ta thiét lap
mdt pin :

Pt, Hy / H'( 1M) // CH;COOH(0.01M) / H,, Pt

Véi: Py =1atm

Sitc dién dong cla pin bing 0,1998V (& 25°%).
Tinh hing s6 dién li ciia axit axetic.
Cho : .
S+2H"+2e = ﬁzs _ E®=-0,14v
sci2 +4H" +4e =$+2H,0 E° = 0,45V

Chiing minh ring SO, c6 thé oxi ho4 dugc H,8 trong dung dich

dé giai phéng ra luu huynh. Tinh héng s6 can bing cda phan img
XAy ra.



16.

17.

Cho th khit cha cdc cap O,/H,0; ( EY= 0,69V) va 0,/H,0
(ES=1,23V). |
a) Tinh th€ khir chuén cla cap H,0,/ H,0.
b) Ching minh ring H,O, tu phan hity theo phan tng :
2
Néu 4p suft ciia oxi biang 1 atm, tinh néng d¢ cia H,0, lic |
can bing. '
Cho gian d6 the khir chuén cia Mn trong moi truong axit:

MnO, %%V, Mn0,%” —%, Mn0O, 2, Mn** _*L51V_, Mn®*
+1,7V | +123V 1

a) Tinh thé khir chuin cla cic cip MnO,”/ MnO, va
M902Mn3+-

b) Hiay cho bi€t cdc phan ing sau c6 thé xay ra duge
khong ? Tai sao ?

- 3MnO,” +4H* = 2MnO, +MnO, + 2H,0
2Mn** +2H,0 = Mn”* + MnO, + 4H"

Tinh hing 6 can bing clia cdc phan ung trén.

AgtfAg

—10 r
18. Cho E ., =0.799V, Tagei=1.8.10"", EQau (= 034V.

a) Tinh thé cia dién cyc Ag/AgCl, KClkhi {CI'] = 1 molfi.
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19.

20.

21.

22,

36

b) Xdc dinh chiéu cia dong dien trong pin tao thanh boi dien
cyc nay va dign cyc déng tieu chudn. Vié phuong trinh cia

phan Ung xay ra trong pin vi tinh hing s6 can bing cita phan
ing dé.

Xdc dinh tich 56 tan cia TIBr bi&t ring pin dugc tao thanh
bdi dién cuc Pb/Pb2+(01 M) va dién cuc Tl/TlBr, Br (0,1M)
c§ sitc dién dong bdng 0,443V. Cho EPb“{Pb" - 0,126V vh

EO

™m= 0,336V.

Xéc dinh tich s6 tan clia AgBr biét réng pin dugc tao thanh bdi
dién cyc hidro tién chudn va dien cuc Ag/AgBr, Br (0, lM) cé

sdc dign dong bing 0,14V, Cho E;g +ag= 08V
Cho :
Ag'+e = Ag | E®= 0.8V
[Ag(NH;),]" +e = Ag+2NH; E®= 0,379V

Tinh hing 56 bén clia phitc chat [Ag(NH, )1t

Mot pin duge cfu tao bdi haj di¢n cyc: dién cuc thi nhat gém
mot thanh déng nhiing trong dung dich Cu®* ¢6 néng d6 102 M -
dién cyc thit haj gém mot thanh ddng nhung trong dung dich
phuc chit {Cu(NH3}4] ¢ ndng do 10~ M. Sﬁc dién dong cia
pin & 25°C 1a 38mV. Tinh néng d¢ (mol.l™!) cita ion Cu®* ¢ irong
dung dich & di¢n cyc 4m va tinh hﬁng s6 bén cha phic chét
[Cu(NHy),)>".



23.

24.

25.

26.

Czc jon Co?* va Co™* déu tao dugc v6i NH; phic chét hexammin
véi cic pKyy, tuong img bing 5 va 34.

a) Ching minh ring céc ion Co>* khong bén trong nudc va oxi
hod nudc.

b) Diéu gi sé xdy ra néu céc ion Co>* & trong dung dich
amoniac.

Cho ES v e =182V Vi EQ, 0= 123V

(3 25°C tich s& tan cha Agl bing 10~'® va th€ khir chudn cia cap
Ag*/Ag 1a 0,8V. Héi bac c6 ddy H, ra khoi dung dich HI IM va
HI 1072M duoc khéng 7

a) Tinh hiing 56 can bing cha phan ung :
Hg,”* = Hg+Hg”

b) C6 hién tugng gi xay ra khi them Na,S vao dung dich
Hg,(NO;), ? Gidi thich ?

¢) Tinh hing s6 can bing cua ﬁhén iing xay ra 0 m\,u; b.
Cho : By ze 14y = 080V Edae i 20 =091V T = 41072,
Cho: Fe*+e=Fe** E°= 0,77\;'

| Tre(OH), = 3:8107" TFe(Oﬂiz =48.107

C6 mot dung dich chia dong thdi Fe?* va Fe**déu c6 ndng do
bing 1M & pH = 0. Thém dén NaOH vdo (thé tich thay 46i
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27.

28.

58

khong déng ké) d€ tang pH cia dung dich ien. Thi nghiém dugc
ti€n hanh & nhiét do khong ddi 25°C.

a) Xdc dinh sy thugc cia thé ctia cip Fe’*/Fe’* vao pH cia
dung dich. '

b) V& dé thi E = f(pH).

a) Mot dién cuc gédm mot thanh chi nhiing trong dung dich Pb%*

0,01M. Néu thém d4n xiit vio dung dich dé ning pH cita dung

dich lén (thé tich thay di khong ddng k&), thi thé cia dién cuc
s& thay d6i nhw thé nao 7

b) V& dé thi E = f(pH). Bi¢t :

PBOH),d = Pb** +20H pT = 15,3
Pb(OH),d + OH = Pb(OH);” - pK=13
. Pb2+fpb =""O$13V

Dé nghién cifu sy tao phic coa Ag* véi CN~ ngudi ta ghép pin

di¢n hod sau :
Ag/Ag(CN)n(“‘” ", CHAgT, C/Ag

4) Ngudi ta lam thay d6i néng 46 CN™ trong nira pin bén tréi.
Biéu dién sy phu thude cia siic dién dong cia pin nay vio n,
PKip, v2 [CN']. (CN™ dugc 14y dv sao cho [Ag*] 12 khong

~dang ké so v6i néng d6 ctia phitc chit & ngan bén i),

b) Tinh n va pK bi€t ring E = 1,20V. v6i [CN] = IM va
E =1,32V véi [CN]=]0M.



29.

30.

Ngudi ta cho di qua moét dung dlCh mudi véng mot dién hrgng
bing dien lugng cdn thiét dé ket tha 2,158 g bac wr dung dich

AgNO,;. Khdi luong vang két tha trén am cyc 12 1,314 g. Xac

dinh duong luogng chia vang va hod tri clia vang trong hop chat bi
dién phan.

Cho: Ag=1079, Au =197

Cho mot dién lugng 0,2F di qua 3 dung dich 14n lugt chita cdc

" jon Ag", Zn**, Fe’*. Gia st phin ing duy nhdt xdy ra & am cuc

31.

32,

13 su khir céc ion kim loai v& kim loai, xic dinh khéi lugng clha
céc kim loai dugc gidi phéng & cdc dung dich.

Cho : Ag=1079 Zn = 65,54 Fe =56

Ngudi ta ding dong dién 15A dé két tha Ni trong bé ma chita

NiSO,. Ni va H, cling dugc tao thinh & am cyc. Biét ring 60% -
dien lugng duge dung dé giai phong Ni.

a) C6 bao nhiéu gam Ni s& ket tha trén dién cyc trong mot gioy ?

b) Do day ciia 16p ma la bao nhiéu cm néu 4m cyc 1& mot 14
hinh vuéng, canh 4 cm, va si két tha xay ra trén hai mat ciia

14 kim loai. Biét kh6i luong riéng cia Ni la 8,9 g/cm .

¢) Xéc dinh thé tich cfia kh{ hidro thodt ra & diéu Kién ticu chudn.

Cho :
K'+e = K E°=-292V
,+2 = 2I  E°=0,535V
S0,+2H +2 = HO E° =123V
2H,0+2 = H,+20H E° = - 0,828V
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- qud th€ ciia oxi va hidro trén dien cyc Pt nhin tuong ing bing.

0.5va 0,4V._

a) Xdc dinh sin phim ciia qué trinh di¢n phén dung dich KI
khi ding dién cuc Pt nhén. Viet phuong trinh phin dng ciia
qué trinh dién phan. '

b) Tinh kh6i lugng chét thodt ra & dién cuc duong khi ti€n hanh
dién phan trong hai git bing dong dién cudng do SA.

Cho: K=39 1=127 H=1 0=16



PHAN HAL DAP SO VA LOI GIAI

Chuong 1.
MOT S6 VAN BE CO SO cUA HOA HoC

1. Theo cic dit kien cila ddu bai, dé dang tinh dugc trong
6,20 g hop chdt sé c6: 2,4 g C, 0,6 g H va 3,2 g S. Goi cong thic
~ don gian nhét 1a CG;H,S, tacé :

12x:y:32z = 2,4: 0,6:3,2
suyra: X:y:z=2:6:1
Hay cong thirc don gidn nhat clia hop chat 1a C2H65

2. Gid thiet cong thitc clia oxit méi duge tao thhnh Ia MO,, theo
ddu baitacd:

0,435g MnO, — 0,382g oxit méi MnO,
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Vay | mol (87g) MnO, > 8_395:_2= 76,4 g MnO,

Khoi lugng oxi trong 1 mol MnO, 1a 76,4 — 55 = 21.4g, suy ra
x = 1,337.

Do d6 cong thitc ctia oxit méi [a MnO, 337, hay Mn;0,.
Phuong trinh phéan ing d3 xay ra :

IMnO, — Mny0,+0, 1

Céch thic tinh todn tuong tir bai 2, tr d6 suy ra cong thitc phan
tir cia oxit 1z U,0g.

Phuong trinh phan ng :
U304 + 9F; — 3UF; + 40,

Cach thic tinh todn tuong tu bai 2, tir 46 suy ra kh6i luong
nguyén tir cua X 1a 165 va X 13 Ho.

Got cong thitc phan tir cia hidrocacbon la CH,, cdc phuong

trinh phén ing khi C,H, tic dung véi oxi va clo s& 1a :

C,(Hy+[x+%)02 N xC02+%-H20 (1)

CcH, +-§Clz — xC+yHC (2)

Tir (1) 1a ¢6 : x+%=5 | 3)
Ti Fa Y _ ’ |

ir(2)tacé: 5—4 (@



K&t hop (3) va (4) ta thu duge x=3, y=8.
Viy cong thic phan tir clia hidrocacbon 1a C3Hg.
Phuong trinh phan ing gitra Fe va HCL :

Fe + 2HC1 — FeCly + H, ' (n
S6 mol Fe la: -45—62- =0,075 mol

60.9,5

S6 mol HC1 1 : =0,57 mol
00

Nhu vay theo (1) thi HCI du, do d6 ta tinh thé tich khi H, thoat
ra theo lugng Fe ban ddu :

1 mol Fe —» 22,4 | H, (dktc)

0,075 mol Fe — 5951'23:5 ~1,681 H, (dktc)

Ap dung hé thic -Pi\i=M2— té tinh dugc thé tich H, & diéu

T Ty
kien 106657,9 Pa va 30°C1a 1.77 .

Béng c4ch tinh tuong tu bai 2, ta c6 cong thic don gian nhat clia
chat khila CHN.

Phuong trinh phén ing :
X +2Y = XY,

Theo d6 thi : 60g X phan ttng v6i 90 x 2 = 180g Y.
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64

- Hén hopc6 100 g X va 100 g Y, do d6 Y di phan tng hoin toan.

Tacé: 180gY — 240g XY,

100g Y —» lOf.I:.;lO =133,3g XY,
Lugng X da phén (g : 6(:;[?0 =33,3g

‘Vay lugng X con lai : 100 - 33,3 =66,7g

Mot tdn quang c6 1000 x 0,75 = 750 kg ZnS
Nhu vay : 97,4kg nS o> 65.4kg_Zn _

750kg ZnS — 2'—§-[l§5—’i=503,6kg Zn

97,4

Luong Zn c6 do tinh Khi€t 99,5% Ia - 5'5’9'96'-—510_0 = 506,1kg

$+0, - SO, o ey

S0, + H,0 '—>_ H,S0, @

2Nal0, + SH,50, - I, + 4H,S0, + NaySO, + H,0  (3)
Theo (1), (2) va (3) thi: 5mol S-> 1 mol L,
Hay :  160g S-—>254g 1,

1000.254
160

1000g S — =1587,5g 1,

Vi n=90% nén lugng L thuct€la:



1587,5. 20 = 1428,75g = .429Kg
100 |

12. X1a Flo.
13.  CH, +20, = CO, + 2H;0 + 890,35 kJ
CHg + 30, = 2CO, + 3H20 +1559,88 kJ'
a) Né&u oxi law tir moi trudng ngoﬁi :
Déii voi CHy @ 1 g chdy phdt ra lugng nhiét 1a :

890.35 _ss.65%1

bdi v6i CyHg - 1 g chdy phdt ra Jugng nhiét la :

=52,00KJ

. 1559,88

Nhu vay & truong hop nay CH, 1a nhién Li¢u t6t hon.
b) Néu oxi duge du trir citng nhién lién :
Khéi lugng hén hop (CH, + O,) 13 16 + 2.32 = 80g

- 3
1 g hdn hop chdy tod ra . §~9§~(’)—'2= 1L13K

Khéi lugng hén hop (CoHg + O,) 121 30 + ;-.32 =142 g

1559,88

1 g h6én hop nay chdy toara: =10,99 kJ

Vay trudng hop nay CH, van la nhién liéu t8t hon.



16.

17.

66

lnz —_ﬂ

= (D
B RT

Thay cic 56 liéu :
g=10ms % h=610"m M=29.10" kg.mol_“l,
R=8314Jmol ' K™ =8314 kg.m®s 2mol 'K, T = 300K

vao (l)ytaco:
. ) .
ln—Pi =-0,6976
P,

Do d6 P =%P[,‘ 3 300 K, & d6 cao 6000 m ap suat khf quyén chi

bang mot nlra 4p sudt trén mat dat.
D6i véi khi If tuémg PV = %.RT tir d6 ta ¢6 :

RT'=RT.£{

M=2 20
VP P

Chat khi cang gn voi khi 1i tuéng khi P — 0, vi vy trong trudng
hop khi thye thi :

M=RT. lim (-(-1—)
P50 P

X4y dung dé thi sy phu thuéc cia d/P vio P:
P (atm) 1,000 0,500 0250
d/P 2.1043 | 2,0764 2,062
Ngoai suy dudng thing cat truc tung tai 2,05, do dé :
| M = 2.05.0,082.300 = 50,43



18.

19.

2,12

0 05 p 1 1,5

Chat d6 la CH,Cl, ¢6 kh6i lugng phan tir theo 1i thuyét 1a :

M=355+12+3=505
Tinh todn tuong ty bai 17 ta thu dugc cac két qua sau :
" Mg, = 80,03
Mc = 12,02
My = 13.99
Khéi lugng oxi cdn ding cho mét ngudi trong 1 ngay :

32.0.2
"32.0,2+28.0.8

Trong 10 ngay, lugng oxi cdn diing 1a :

10m= 10.17.-i)-'-2-——.0,99 =374kg
32.0,2+28.0,8
' 4.14 '
+ va luong KO, phai mang theo 1a : 3.4.142 110,64 kg

20,

Khdi lugng oxi trong 3,48g oxitla:
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21.

* 8g oxi keét hop voi

22,

68

3,48g - 3,24g =0,24g
Nhu vay : 0,24g oxi két hop véi 3.24g kim loai.

8'3'14 =108 g kim loai.

8g oxi két hop véi

Do dé, duong lugng cua kim loai 12 108.

Bang cdch tinh tuong ty, ta tinh dugc duong lugng clia luu huynh
bang 16. : . :

Trong 100g oxit thit nhét c6 65,2g As va 34,8g O.

34,8g oxi két hop véi 65,2g asen.

Y “T)

=15g asen
3 2

Nhur v@y trong oxit thit nhat duong lugng clGa asen 1 15.

Bang cédch tinh tuong ty, ta tinh duge duong lugng cla asen trong
oxit thi hai 13 24.

S6 mol C trong 100 mol hén hop khi tit nhién 13 :
84.1+10.2+3.3 =113molC
4 mol C s& cho 1 mol CyHg hay 54,0g C,H,.

113 mol Csé& cho: L‘:1‘—3.54= 1525,5g C,Hg.

100 mol hén hgp cé khéi lugng :
84.16 + 10.30 + 3.44 + 3.28 = 1860g

Hay: 1860g khi tu nhién cho 1525.5g C,Hg.



100.1525.5

-82.0g C,H
1860 & 4t

100g khi ty nhién cho :

23. Téng thé tich sau khi trén 1an 1a 21,0,1.

5,6 ’
l'lN2 =—"'§=0,202 mol

W

no, = 20, 0,156 mol

32,

- ART _0,202.0,082300 oo 0o
2y 21 |

Py
Tuong t, Py, =0,183 am
Do d6 Pygy, =0,237+0.183=0,420 atm

24, 11.2g C=0,933 mol C

v
ng, = % =0,876 mol O,
C+ 0, » CO,

Dit x 1a s6 mol CO, tao thanh, y 13 s6 mol CO tao thanh thi:

tir dé

{x+y=0.933 1 x=0,819 mol CO,
X +0,5y = 0,876 | y=0.114 mol cO

2N30H+C02 - N32C03 + Hzo



25,

70

S6 mol NaOH 14 : 3,00/ x 2,50 mol/1 = 7,50 mol.
S8 mol NaOH da phén ing 12 : 0,819.2 = 1,64 mol.

'S8 mol NaOH cdn lai 1a : 7,50 - {,64 = 5,86 mol.

Néng d¢ NaOH sau phan tng 12 : —5’% =1,95M

Ap sust hot nuéce bio hoa & 25°C bang

373k 4 0313 am.
101325Pa/ atm
noz =E'—‘=0,204 mol 02

N, = 0,00615 mol axit
; s opa 15
36 mol O, da phan itng 13 : 0, 00615::2-— =0,0461 mol.

S6 mol O, cdn du 12 0,158 mol.

58 mol CO, taorala 0, 00615.%':0, 0430 mol.

$6 mol H,O tao ra 13 0.00615.%-—-0,0184 mol.

Néu nhut nudce tdn tai & trang théi hoi thi ;

0.0184.0,0821.298
0,500

PH,0 = =0,903 atm



Nhu vay PH,0  PHoi H,0 va hdu hét nudc duge ngung tu.

S6 mol nuwdc trong pha hoi 1a :

3173
V =Ty
G BV 1013257 6 4 107 mol
RT 0,082.298 _

Nhu vay trong pha hoi s& ¢ :

0,158 + 0,0430 + 6,4.10* = 0,202 mol

0,0430
Phédn mol cia CO, & x == =0,213
2° 702 7 g 0m
X 6,410~
Phin mol cua H,O : x =—"_"—=0,0032
2 MO T g v
750.2, -
26. a) ngo, = 0.7502.125 00,0550 mol
2 0,082.353
~0,500.1,500

ng, = ————=0,0259 mol
2 0,082.353

Tudé: x50, =0,680 va  Xxo, = 0.320

b _ORT 0.0809.0,082.353
Tong =~y 2.125+1,500

P-SOZ = XS02 'PTCing =0,440 atmy
Po, =%0, -Préng = 0,207 atm

b) 250, + O, — 25805, nhu vay SO, con du.

=0,647 atm
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Lugng O, 1a 0,0259 mol, lugng SO, da phan (mg 1 0,0518 mol,

luong SO, cdn du 1a 0,0032 mol. Sau khi phin tng d3 xiy ra
hoan todn thi :

5
ke, < 00518 o
* 7 0,0518+0,0032
X0, =0.058
Prsng = 0.05500.082.353 _ o

3,625



3.

Chuong 2.

CHIEU HUGNG VA mUC DO DIEN BIEN

cUA CAC QUA TRINH HOA HOC.
C0 S3 CUA NHIET BONG HOC HOA HOC

o
AH= '_;r(mCu Ceoy + mHzo'CHZO)(tZ ~u)
- .

6H= —%(1500‘0,3894 2000.4,184)(31,3 - 20)

AH=-33717,3)/g

Q =——(900 0,46+ 4004, 184)(100 10)
Q =268405,7kJ

MgCOgm = MgO(r) + COZ(k)
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22,4.298
v, =t 24,4511
C0,(298K) 373
AV =24,434]

AU = AH - PAV = 108,784 - 101325.24,434.10-3 103
AU = 106,308 kJ / mol

4. AH = -110,50 + 241,84 = 13134 kJ/mol

5. Thuyc chét clia phan ling trung hoa axit manh bang bazg mghh la:

'H'.aq + OH aq - H,0

Do dé:
0 - 0 o :
AH OH ag = MHp o= AHD, < AH,,
= ~ 285,81 — 0+ 57,32 = —228 49 ki/mol

6. 8) HzO(I) - Hzo{k) AH = 40,58 kJ
~ Thé tich 1mol hoi Hy0 & 373K :

22,4.373
273

AV =30,605-0,019 =30,586/

=30,6051

A =-PAV =-101325.30,586.107.107% =—3,| kJ

b) AU = AH - PAV
AH = 40,58 kJ
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7. a)

b)

)

AU = 40,58 -3,1 = 37,48 kJ

AH = AU + PAV = AU + AnRT
- 726,55 + (1-3/2).298.8,314.10"
~ _727.79 XJ/mol |

3 .
AHpy = 2AH‘,‘12_0 +AHgo, = -2»;_5}12,2 — AHey, on

0 _ 0 0 0
= AHQy o = 2AHp o +AHcg, ~ Aty
— 2(-285.85) + (=393 ,51) + 727,79
= — 237,42 kJ/mol
AH =AHC — AHY
tth CH;OH(k) CH,OH(1)
— AH® = AHC +AH
CH,OH(K) CH,OH(1) hh
=-237,42+ 34,89 = 202,53 kJ/mol
Phan tmg trung hod HCN bang kiém manh :
HCN(dd) + OHF(dd) = HZO +.CNr(dd) . AHI
Phan tng dien li ciia HCN :
n )
HCN(dd] - H {dd) + CN (dd) AHZ
Mat khac :

+ -
H (dd) + QH (dd} = H20 AH'J

(1

(2)

(3)
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Dé dang thay ring : (2) = (1) - (3), do d6 ;

AHy = AH, ~ AHy = -12,13~(~57,32) = 45,19 k/mol

Sinh nhiét tiéu chuin cia As703 dugc tinh ti phin ¢ng :

3 :
2As + 5‘02 = A5203 {(g) AHOAsZOa_

Dé dang nh4n thay phin ing g 1a 16 hop cita cdc phan tng a, b, ¢,
d,evaf:

8= —a+2b+2c-6d-6e 4+ 3f
Do d6 - '
AH?“QO] = —31.59+2(73,55+(-298,70)}-6(~72.43-93,05+3(~285,77)]

=-346,32kJ/mol

10. a) New O- i khi nguyen tir hos Oy phai phd v5 3 lien ket

76

0
don, luong nhiét can tiew thy 1a 3.138,07 = 414,21 kcal/mol.

b) Né&u (é?thi khi nguyén tir hod O phai phd v& 1 lién ké&t dei
0 _

©=0va L lien két don O - O, luong nhiét cén tieu thy 1a -
493,71 + 138,07 = 631,78 kJ/mol.

Trong khi d6 : 30, = 20,

AH = AH, ~ AH, = 812,11 - (- 1095,79) = 283,68 kJ/mol.



Ta xay dung dugc so do sau :

Né&u theo so dé trén @

AH=AH, -AH, 2.8H )i 0,

204

—(AH, - AH, ) +3.8Hy 0,
2

AHpjio, = = 598,725 ki / mol
Tir cdc két qua nhan duge o rang cdu tao hinh chi \ phu hop

hon vé mat nang lugng so véi clu tao vong.
) .

11. Ta xay dung chu trinh sau :

' AH li:ZEO-H
2H, + Opye— H,0(,

1
AH H, ; AH i ), AHy,

o
Mo

l
Hyy + 5010 —— — H200

Tir chu trinh trén ta co :
1 ' 0 1 o
Eo-n=3 ~AHpy —AHy o + A, +5Mipl102

Eg p = 46191 kJ/mol

12. Ta xay dung chu trinh sau :
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13.

14.

15.

73

AH
CoHay + Hyyy = CoHgy,

———— X
2Cxy +4Hy) +2H,
Tir chu trinh s;uy ra:
AH = 4Ec_j + Eccc + Ey_y - 6Ec.py - Eec
AH = Ec_¢ + Eyygy - 2B g - Ec_c
AH = -125,52 kJ/mol
Bing cdch xay dung céc chu trinh tuong tw bai 11 ta tinh duge :
a) U, = 2039,28 k)/mol |
b) Uy = 2059,77 kJ/mol
O cing T va P, 1 mol khi He chi€m thé tich bing Imol khi Nle
(V1). Sau khi tron thé tich ciia hén hopla V =2V, '
Do dé6, bi€n thien entropi ciia mot khi I :

8Q; _(PaV, v
ASi:J.—'T_'_J"T L —RIHV—RIHZ

1
Bién thién entropi ctia ci he 14 :
AS = 24S; = 2RIn2 = 11,53 J/mol.K
T - T
Tix AS= [C,dnT=C,in-2 -
T T

Khi nhiét d6 thay déi tir 273K dén 298K -



' 298
AS = Sy9g— Sp73 = Cpln—
Sa98 — 5273 = Lpln 73

: 8
Suyra: - S773 = Sa08 — Cp'ln% = 63,36 J/mol.K
368.4
16. a) E S368.4K - S:)'gg = I Cp.d InT
298
368.4
Syesak = | CpdinT + Spop=293,5)/molK
: 208
b) Sgom ta = S368,4K + Sch.pha
| 3.10°

17.

18.

= 301,6 J/molLK

Sd(m m= 293,5 +

Te  AG' = AH - TAS
Gia sl AHU Vi AS khong phu thudc vao nhiét 4o, ta cd :
AHC — 600AS° = 50961

AH® - 700AS° = 34058

Ta tinh duoc : AH = 152379 J/mol hay 152,379 kJfmol.
1 .
HoSwo+ 5 O2i0 2 HyO0 + S¢r)

A0 _ a0 0
AHpy = AH[-I:O(k) - AHstm
=-241835-(-20083)

=-2217523/mol
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19.

20.

80

0 _ g0 g o0 _lao
ASPU _SH:O{k)JrSS(rJ SH;;SH:) ZSOg(k)

= 188,824 + 31,882 - 205.434—30—293-8-
=-87,257 J/molX
AGy, =AHY, - TAS), =
= -221752 - 298.(~87,257)
= -~195749,42 Jjmol
Vay phan \ing trén xay ra theo chiéu thuan, hay hén hop H,S va
O, & diéu kién tieu chudn la khong bén.
Xét AGU = AHO - TAS0 cua phan dng :
AS”=312,1 +223.0 - 352,7 = 182.4 HmoL.K
AH” = -279073 + 369447 = 90374 J/mol

Khi phan ing bat ddu xdy ra :

AG” = i’ - Tas’ < 0

. _
Hay : 'F2£=2@=49S.5K
AS®  182.4

Nhu vay : Tai nhiét d6 495,5K phan tng bét d4u Xay ra.
Chi din : Qué_trinh tao thanh ozon theo phan tng
302 = 203

dudi tdc dyng cia tia lira dién hay quang hod la qué trinh dude
thyc hién trong hé khong c6 lap.



21.

22.

Chi dén : G cing mot nhiét do oxit nao c6 AG[; cang bé thi

cang bén, nghia 14 don chét tao thanh oxit dé c¢é tinh Xhi cang
manh. Nhu vy hidro c6 thé khit duge cdc oxit cia céc kim loai

bac va déng (so snh dudng 3 véi cdc dudng 1 va 2). 0 ving

nhiét d6 thdp, hidro con khir duge ca cdc oxit CO va CO; (so
sanh dudng 3 véi cac dudng 5 va 9)

Suy luén hoan toan tuong ty déi vi cdc truong hop dung ca.cbon,
nhom va magie 1am chat khir.

C2H4(k) + 302(k) s 4 2CO2{k) + 2H20(1)
S6 mol C,H, trong im> khi :

10'00
nC2H4 "—‘52—«—44 6mol

Lugng nhiét duge gidi phéng khi dot 44,6 mol CyHyla:
44.6.1410 = 6,2886.10° KJ
Luqﬁg nhiét hitu ich 1a :
0.700.6.2886.10" = 4,4020.10" k¥
Xem xét toan bo qué trinh hod hoi nudc :
H,0 (1,20°C) - Hy0 (4100°C)
Q, = 4,184.80 = 334,72 kl/kg
H,0 (1,100°C) - H,0 (k,100°C)

Q, = 2259 ki/kg
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23.

24,

82

Do d6 nhiét hod hoi 1kg nuéc Ja -
Q = Q+Q, = 259372 ki/kg

Vay lﬁqng nudc duge héa hoi 12 :

4,4020.10%
2593,72

=17,0kg

CsH;206(r) + 604(k) —> 6COx(k) + 6H,O()

Ta co :

AH;, = 6 AH{ (CO») + 6 AH? (H,0) - AH

Thay céc s6 liéu vio tacé :
AHY (CgH,,0¢) = —1259,4 kJ/mol

Ta x4y dung giin d6 sau :

{ (CgH,0¢) -6 AHY (0y)

Clc chéf phin tng 6T, | — o

Sin phdm phin tng & T,

AH. g ag = ZCp(T,-298)

J AHsin phdm = EC'p(298—T2)

Cic chat phaning 298K | —
AHrp,,,

Sén phim phén img & 298K

AHgy3 = AHzo4 — AHgn phém — AHcha dau

AHgn ohim = Cp(CO2)(298 — 673) = 37,49(-375)

=-14059J =-14,06 kJ

AHehgigsw = [Cp(Og) + CR(O)] (673 — 298)

= (29,50 + 8,54).375
= 14265] = 14,27 kJ



AH673 =-393,51 + 14,06 — 14,27

=-39372
25. a) AH®, = 178,03 KJ
| 0
AR, = 221,42K]
0
AH’y = 688,56 kJ
0 ’ . 2]
A%, = 65,19 1J

AR’ = 158,32 kJ

b) AR g = AHC) + AH®; + A"y + A", + AH's
= 19598k

€) 2NaCl + CaCO3 — CaCly + NayCO4

d) AH® = 195,98 KJ

26. Ta xay dung gian d6:

C+CO, |__OHgp i 2C€O

600°C | 600°C

I {1l I
C+CO, AH,, 2CO

25°C | 25°C

Tirddtacod:

B3



AHﬁoo = AHI + AH[I + AH25 + 'AHH]

~AHs  =2AH{ (CO) - AHS (CO,)

= 2(-110,50) — (=393,51)
= 172,51k
AHp+AHy = (8,54 + 37,49).(-575)
=-264671=-26,467k]
AHjy = 2.29,16.575 = 33534 J = 13,534 &

AHggg = 179,58 kJ

27. a) CgHiq +%02 — 8CO, +9H,0 (k)

84

CSHIS + 202 - 8CO+ 9H20 (k)

AH, = -5053,9 kJ/mol
AH, = -2789,9 kJ/mol

Goi x 12 s6 mol CO tao thanh, s6 mol CO, s& 1a (0,800-x).
Luong nhiét duoc giai phéng bdi cic phan wng la:

2789,9.x . (0,800 -x)

.5053,9 (kJ)
8 8

Luong nhiét tiéu thy 13 :

377,40 + 275(x.29,16+(0,800—x).37,49+0,900.24,77].10">

Lirgng nhiet giai phong bing lugng nhiet tieu thy, do 46 :



X = 0,405 mol CO
- 0,800 -Xx= (0,395 ran CO,y
b) $6 mol O, lic ddu ¢6 l‘a_:

0,395 +9Lé@ + % =1,0475 mol

A=-PAV
Tai dp suat P thi :

_(1,0475+0,1).298.8,314

Vi
P
y, _ (0,405 +0,395+ 0,9).573.8,314
2 P
Ay = 3257
P

PAV =5257J = A =-5,257k]

28. C+H,0 |—2C ,| CO+H,
1 | mo| v
C+ H20 ._6090(:—-) CO + H2

K73
AH, = [ CpdT =49107=4,910kJ
298

AHj; = 20920 J = 20,920 kJ
AHypp = —17949 J = —-17,949 kJ

AHpy'=-174471 =~17,447 k}
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30.
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‘AHgs = ﬂH? (CO) - ? (HyO) = 131,29 kJ

AHG(}O =+ AH; + AHj; + AHj + AHpy +AH,5 = 121,71 kJ

L4y t6ng clia hai phuong trinh phan tng :

%Hz(k) + —;Clz(k) + nH,0 — H'(aq) + Cl (aq)

AHygg = -167,36 kJ

- Nhu vay .

~167,36kI = AHS (H") + AH () - %'[AH? (Hy+ AHY (Cly)]

= 0+ AHZ(Cl )- 0~0
Do d6 AHF (Cl ) =-167,36 kJ

HCI(k) + HyO0 — H30" + CI”

AH' = AH(H;0") + AHY (CI) ~ AH (HCY)

= 75,95 kJ/mol



Chu’cmg 3.
CAN BANG HOA HOC

PC]S = PC13 + Clz :
Canbing 021 032 0,32
0,21 0,32 0,32

v v v

_032 _0.32)°

c= =0,0406
V0,21 120,21

Kp =Kc.(RT)*" =Kc.RT
= 0,0406.0,082.(273 + 250)
C=1,7412

(Mol) .

(Néng d0)

7
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AG’=-RTIKp =~ 8,314.(250 + 273).4n1.7412

=-2411,41 J/mol

Hogy + L = 2Hlky n
t=0 0,5 0.5 0 i
t= e 0,5-x 0,5-x 2x 1

8 Kp=Kc(RT)™ : 4n=0 - Kp=Kc

Kp=50
b) po nRT _ 1.0,082.(448 + 273) ~5.9]atm
V' 10
P = 599054 Pa
2
¢) K¢ =—(g&-2~=50:>x:0.39mol
(0.5-x) ,

ng, =0,5-x=0,11 mol

927X 599054 = 63896 Pa

d) P}z =PH2 =
2x
By ==-.599054 = 467262 Pa

C + C02 = ZCO

n
t=0 } 0 L
£ = th 1 2o l1+e
2p 2
a) (2e)".P =10= 2a)".4 =10=>a=0,62

TES T (-a)l+a)



l-a
xCDZ '—‘m = 0,234

Koo =2 =0,766

I+a

b) Po, =Xco, P=0.2344=0,936 atm = 94840 Pa

¢) Taican bang thi:
XC02 = 0,06
xco = 0,94

_(@94P? _0.947 o
P"70,06P 006

= P =0,679 atm = 68804 Pa

10

CH4k) = C(r) + 2Hy(k)

K |
a) m—"lmﬂ(-l—--l— =Kp, =15,50
Kp, RLT T 2

b) CH, = C+2H, n
t=0 1 0 i
=ty 1o | 20 l+o

2
Kp=(2a)2 .P
1-a

p_ (140).0,082.273+850)
50

={1+a)l,84

)

(2)

89
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thay (2) vao (1) ta dugc :

2a)%.(1+0).1.84
2(1+C1)(l-0()
(20" g 49
(I-a) .
o +2,1050-2,105=0= 0= 0,74 : P = 3,20 atm
 280,(k) + O(k) = 2SO4(k)
Bictwdoclaht: V=C-F+2=2-]1+2=3
_{10,3)%.100

Kp= 215,5

a) - =4,48.10%
(0,21)%.5,37 : _
b) 280; .+ 0, = 250,
t =t 0,21 5,37 10,30

t=0 . 021+ 10,30 5,37_+1053_0 0

Nhuv&ytait:Othi'
=0;ngp, =10,51 mol; ng, =10,52 mol

= 84,12 mol
¢ a= MJOO% =98%
10,51 -
d) Trong trurdmg hop dung oxi tinh khiét ta cé :
280, + 0, = 250, n
t=0 10,51 10,52 0 121,03
t=ty, 1051-2x 1052-x 2x - 2103-%

(Vé6i x 1a s6 mol O, d4 tham gia phan img).
| 4> (21,03-x)  _ 4.48.10°
(10,51-2x).(10,52-x)

Gidi phuong trinh trén theo phuong phap gin ding thu dugc :
X = 5,2025. Tir d6 suy ra do chuyén hos bing 99%.




CaCO5(r) = CaO(r) + COx(K)
t=0 0,1 . 0
t=ty O0,1-x X

Theo phuong trinh phén'ﬁng thi:

Kp = POO; = 0.2
nRT =Py, = x.0,082.(820 +273) = dx = 4x=0,2
v 2 22,4
= x=0,05
do d6:

ngo, =0,05mol;ncyo = 0,05 mol ; ncueo, = 0,05 mol
P.y = 0,255 atm

_aRT _3.1072.0,082.(273 +45)

P, v o5 = 0._156 atm
N0y = 2NO; n-
t=0 3107 0 3.10°
t=tg 3.10°0 _ o) 23.10 | 3.107°(1 + @)

P = Py (1+a) :u:%-—no,sss
0

40&:Z
-

Kp=

P, =0,689

91



ik __AH(1 1) 728.10° [_L_
- 8,314

Kp(21°C)=0,073
4G’ = AH® - Tas® = - RTInKp

0_ AH? +RTInKp

1
\ 294 H&i}

AS =225,8J/molK
T .
9, CO + Hzo S COZ + Hz
t=0 1 1 0 0 n=2
t=tey, l-a 1-a o a n=2
3 )
Kp=—"—=120=05
(1-a)
CO + HzO‘{ﬁ- C02 + H2
=0 I b 0 0 n=1+b
t=typ, lI—-x b-x =~ x X n=1+b

(b 1a 56 mol hoi nuée cdn diing)

x2 0,992

Kp

=>b=99

hay phai ding 99 mol nuéc.

92
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10.

11.

NyO; = 2NOy
t=0 1 0 n=1
t=tgp l-o 20 " a=l+a
m 92(1 —a) 4620
2
Kp= da . P
|
_mn,0, *MNo, 1
Ghh/ik = .
n Mgy .
92 1 3,172 3172
d == — - hay d == suyra o =—— -1
hh/kk 29 1+o Y Chb/kk 1+a Y dpn sk
Két qui tinh & céc nhiét 4o :
1°C 45 .60 80 100 120 140 180

Kp 0,58 1,52 5,54 1495 44,77 397 397

Nhan xét : tir 140°C, K = 397 = const vi & & 1, NyO4 phan hily
hoan toin.

N0, = 2NO,
t=0 1 0 n=1
t=1ley ~a 2a n=l+a
Py, = Po (1+00) |
327°c:

93



B, =R _18.4 0,082(27+273) = 0.834 atm

vV, 92 5.9
ch i
o =-2_1=e____j_020
Py 0,834
) 2 2
Ky = 4a2_ ) 4.0,22‘0'”
l-o 1-0,
O 110°%:
p. _ORT; 18,4 0,082(110+273)__0 517 atmm
27Ty, TTer 12,14 -
o=t oL 403
Py, 0,517
Kp, =25,61
12. CaCO3 = Ca0 + CO, K,
KPz =-P—C—O—'z2=>POO=0,632atm
C02
P .V |
Neo, =2 __0.222.4 =0,050 mol
2 RT  0,082.1093
PV ,
g =T —0’63222'4=0,158m01

RT  0,082.1093

94



0,050+ 2158

Neao =0,129mol

Rcyco, =1~ g =1~ 0129 =0,871 mol

_Beo _, 0138
2

* Phan tng hoan toan khi : ng,co, =0 hay:

=0,921 mol

nC=l

. nOO _

N VvV P
V.=173,71

13. -C + HO 2 CO + H;
CO+ H0 2 COp+ H
Sau phan tmg (1) s6 mol CO va H, bang nhau.
Xét phan iing (2) :
CO + H0 @ Co, + Hy
t=0 1 n 0 1
=1 1-a. n-—-da o o+ 1

Téng s6 mol N=n + 2.

Phin mol ciia CO lic can bing : x = feo _1-¢
N n+2
Dodda=1-x(n+2)
o L
K,y = Pco,-PH; _ n+2 n+2 _ a.(l+a)
pco-Ppn,0 17¢ n-0  (I-o)(n-a)
n+2 n+2
Thay (3) vao (4) .
K§2= [1=x(n+2)].[1+1-x(n+2)]

[1-1+x(n+2)).[n-1+x(n+2}]

()

(2)

(3)

(4)
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14.

96

[1-x(n+2)].[2-x(n+2)] B
X(n+2)[n-1+x(n+2)] -

Ap dung véin=3:
QM =35 — x=0,029 hay x = 2,9%.
3x.(2+45x) .
Néu mu6n x < 0,01 cén giai phuong trinh :
[1-(n+2).0,01].12—(n+2).0,01] _
(n+2).0,01.[n-1+(n+2).0,01]

| Phuong trinh nay c6 nghiemn = 5.6.

T=820+273=1093K

ng,o= 1 mol
() CaCO; = Ca0+CO, K =02  n}=1mol
(2) MgCO; = MgO+CO, K,=04 n(':':02 = 3 mol

Khi thé tich con rdt 16n Peo, <0,2atm, khong c6 phin ting nio

xay ra. Qud trinh nén ding nhiét 3 mol CO, theo phuong trinh :
3.0,082,1093 _ 268,88

v R

268,88

P=

Khi Pep, =0,2aim, V= =1344,4(1), phan vng (1) bt

ddu x&y ra. Ap suit CO, luén khong ddi cho t6i khi
1 mol CaQ phin tng hét v6i 1 mol CO,. Trong binh con lai
2 mol CO,. Piém cu6i ciia phan tng (1) tng v6i :
v . 2.0.082.1093
0,2
Tir khi V = 896,26 nén ti€p Ia giai doan nén 2 mol khi 1f tuémg
CO,, 4p suit tang theo phuong trinh :

=896,26 (1)



P

(atr)

0.4

02

p= 2.0,082.1093 _ 179,25
v v
Khi 4p sust tang t6i P = 0,4 atm bt ddu xdy ra phan dng (2).
img véi :

179,25

=448,13(1)

Tir thoi diém nay dp sudt luon khong déi P = 0,4 atm cho t6i khi
phan tng (2) xdy ra hoan toan, 1 mol C02 phén @ng véi 1 mol
MgO. Trong binh cdn 1 mol CO;. _
Diém cubi clia phan itng (2) ing véi thé tich :

V= 1.0,082.1093

Tir thsi diém nay, 12 qud trinh nén 1 mol khi i tuéng CO, nén :
,_89.63
V .
Tir cic nhan xét trén hdy ty biéu dién dé thi s phy thudc cla P vao V.

=224,065 (1)

[l

204065 448,13 896,26 1344,40 v



15. Phuong trinh phan hity hoi nuéc :

HO > Hy + 10, n
2
t=0 1 0 0 1
t=[cb 1-« o I_Cf. 1 +0,5¢
2 .
3 1500K :
Xy, = =1,92.10* = o =1,92.107
2 140,50
172 pliz2
(0, P
(1300K) (—a)(1+0,5a)'/2 .
.3 2000K :
Xy, = =6.10"% = 0 =6.10"
2 140,50

00,5012 pt/2 s
K - =1,04.10
P00 )1+ 0, 50172 |

K -5
AHeln 1,04.107°  8,314.1500.2000
Kp

y T-Ty  1,88.107° 500

P RT,| T, —In
AH =85328 J /mol = 85,328 kI / mol
16. a. N, + 0, &= 2NO

98



Goi s6 mol cha Nj lic ddulaa, tacé:

=0 a a .0 Zn; =2a
t="tep a-x a-X 2% Tn; =2a
2x 2 X
Kp=[ ] =410 >—— =102
a-x a—-x

Hiéu suat = X 1%
a .

b. N2 + 02 = 2ZNO
t=0 4 1 0 Ty =5
t=tep 4-x 1-x 2x Zn; =3
2
Kp = _ A 410
. (4-x)1-x)
ta c6 hiéu sudt trong trudng hop ndy bing 2%.
p2
17. Kp=—22.-066
Pn,0,

PNO; + PN204 =0, 500 atm
T dé suy ra: Pyo, = 0,332 atm, Py,0, =0,168atm
Ti 18 N,Oy4 bi phan 1i 1 : '

10,5PNo, 0,5.0,332
=i .100% = 50%
po 0,5.0.332+0,168°
N204 -

18. Luc bat ddu phan img tacé:

A 0181 mol T, ; L =0,500 mol H,
254 2 |

Lic can bing ta c6 : -%-524 =0,0075 mol I,



0,500 ~ (0,181 — 0,0075) = 0,326 mol H,
2(0,181- 0,0075) = 0,348 mol HI
Né&u thé tich cha binh phin ing1a V :

(_%4_8}2
e

" 0,326 0,0075
vV Vv

Kc 50

19. a) Goi x 1a 56 mol I, da phan itng tacé:
2
(] 2x)*
K= = =50
[L][H]  ,00-x)
x = 0,78 mol — s8 mol I, con lai 12 0,22 mol.
nRT 2.0,082.743

b) P= =4,1atm
v 30 -
. 0,082.7
& B, - 0,22 0;(;32 43 _ 0,45 atm
By = 1,56.0;%82.74; 3173t

d) Khi thém I'mol H, vdo hén hop can bing thi :
nH2 = 1,22 M nI2 = 0,22 v = 1,56

Can bang chuyén dich.
Goi y 1a 56 mol I, phén g ti€p theo, ta ¢6 :
. | ,
K =50= __ (L56+2y)

(1,22-y)(0,22-y)
Giai phwong trinh bac hai ndy, duge ¥y =155 vay,=0,155.

Chon nghiém c6 nghia y = 0,155, suy ra s6 mol I, con lai la :
10,22-0,155 = 0,065 (mol)
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1
=
1|i
I
I

2—
20. S(r) +5

25+ = 857K, =—3-=130

2- N 2“. —_
S(..)+S2 = 57 Ky=—7—

[S37) |
[Sg_] _ ES%:] K, 130 _
G

[s%7]

21. a) PClg = PCl3 + Cl,

3 trang thii can bang cd : 40,7%Cl,, do d6 cing cb :

PCl; va 100,0 - 2(40,7) = 18,6% PCls.

Py, = Pry, =20,407=0,814 am
Pegy, =2.0,186=0,372 atm
_0,8142

= =1,78
P~ 0,372

b) PC,2 + Pm3 + PPC15 =(,200 atm

. P2 .
PCl .
hay: 2Py + l 75 =0,20 atm

Tinhra: Ppg, =0,097atm ‘

40,7%
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I‘“’C]2 =0,097 atm

Ppcy, =5.29.107 atm

0,097

Do phan hity o« = 3
0,097 +5,29.107

Phén tram Cl; trong hén hop 14

0,097
0,097 +0,097 + 0,00529

100% =48,7%

22.a) INO, = N,O,
AG] =AGY(Ny0,) - 2 AGY(NO,)
= 97,82~ 251,30 =— 478 kJ
~RTInKp=-4,78.10°J > Kp= 6,87
b)  AG=4,78k) - Kp= 0,146
¢) Né&u phan ting vi&t duéi dang :

1
NO, = —N;0,

AG) = %AG? =-2,39.kJ ;

Kp = [Kp =2.62

102

=0,948 =94,8%

(D

(2)



Chuong 4.

T6C DO VA CO CHE
CUA PHAN UNG HOA HOC

A+B->C

_—ACy
At

|

- x[AF [B]

- —(0,0975 -0,1000

v ). 0,005 M.h™!
0,50

o —(0,0900—0,1000)
- 050

=0,02Mh~}

_ —(0,0450-0,05) y
\"3 = 2 00 — :0,0025 Mh

So sdnh V| va Vo v6i V4 tach:
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¥ =k(0.1)" (1.0)° =0,005 M.y™!
v, =k(0,1)* (2.0)° =0,02 Mn™!

3 =k(0,05)*(1,0)" =0,0025 M.h™'

_ b - a

_—“:2-=[-2—J =4—->b=2: :—L:(-—q.’-'.l-—J =2-->a=]
Vl 1 V3 0,05

Nhu vy, phén ing 12 bac 1 d6i vdi A, bac 2 véi B, bac 18ng cong
bang 3.

Hing so’ t6c do phan Ung, k=

[A][B]
k) = —-—Q—QE—Z- =0,05 2 mol 2 1™
(0,1)(1,0)
ks =—~—9'—°3--2- =0,05 2.mol 2 h""!
(0,1)(2.0)
ky= —-9-’-0-035-? =0,05 mol™2 h~!
(0,05){1,0) -

k=0,05” mol2 7t

2. Bac khong d6i v6i A va bac 2 ¢6i véi B.

T6c d¢ ban ddu v, = k[BO] ca 3 thi nghiém déu cho phép tinh
k = 0,20 M phit ™",
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k-ﬂi@i_o 0231 nam”!

iy 9
Thi gian dé 99% s6 nguyén tét bi phanrala:

L G 1 100

n—- =199,358 nam
'k C  0,0231 100-99

Vi néng 46 clia chat khi trong hdn hop ti 1& véi 4p suflt rieng cla
né nén phuong trinh d6ng hoc tich phan cia phan tng bic nhit
c6 thé viét :

Po _

t

In— =kt

Goi x 1a 4p suét rieng clia CH, & thdi diém ¢ :

(CH,),0 —>» CH,+ CO+H,

Thei didmt=0 : Py o 0 0
Thai diém t 1 Py—-x X X X
P, - P,

P, =Py +2x >x=~'

Do dé: k[:lnp—ozln PO =In 2P0
P, P-x 3P-PR

kz—l—lnﬂ—zg-’-?ﬂv—:l,ZT.IO'3s_]
10 3.0,395-0,405

Thdi gian dé 4p sut clia hén hop dat 0,800 atm s& 1a
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1 I 2.0,395 .

t = n
C1,27.1073 0 3.0,395- 0,800

=566

5. k =1,0026.10%"
6. Hang 50 t6c do cha c4c phan éng phan hily phéng xa !'C va ¢

0,693

tis2

dugc tinh theo cong thic k =

k;, _0.693 _ 0,0346 phiit™!
20

0,693
5568.365.24.60

K = =2,368.10710 phat™

a) Tai théi diém t=0, ['C] = ["*C] = C, nen :

m=5u=__0-9ﬁ_m= 146,3.10° (14n)
via Kz 2,368.10”
b) Tai thdi diém t = 6" = 360 phiit :

yu _kul''c)
Vi4 k]4[14C]

-0 .
__ 0,0346 - & (0:0346.360-2.368.1071°.360) _ 5 (14n)
2,368.10°
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v =k[HCrO J[HSO I’[H"]
a) Vi néng do [HSO; ] r&t16n va [H') khong thay d8i nen phin
fing 13 gia bac nhdt v6i [HCrO ;1. Thoi gian nita phan Ung 1a

155, Thot gian dé [(HCrO; ]t 10™* M xuéng cdn 1,25.107° M
cln 15x3 = 43s.

b) Phan tng 12 bac 2 v6i [HSO;] nén khi giam néng dd cﬁa.
[H_SO;]. tiy 0,1M xuéng 0,01M (10 14n) thi t6c do phan ing
gidm 10? = 100 14n. Thoi gian dé gidm [HCrO;] tr 107°*M
xudng 5.10°M sé Ia 15%100 = 1500s.

¢) Néu [HSO; ] = 0,1M va [H'] = 10~°M khong déi thi hing s
t8c d6 phan tng gid bac 1 véi [HCrO 1 1a: |

k' = k[HSO; P{H*] = Ot—@ _0.693 _ 4 oa625”

172 15
V2 hiing s6 t6¢c do phin ing k la
K 00462

= ——= - =0,0462.10 M3 57!
[HSO31°[H") (10—1) (10—5)

d) N&u ban dfu [HSO; ] va [H'] déu bing 1072 mol/1 va khong
d6i trong qud trinh phan tfing hing s6 tdc o gia bac 1 (k") ]a:

k" = k[HSO; J*[H*] = 0,0462.107 (107)? (107

k" =0,0462.107% 57!
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Thei gian bén phén ng d6i vai HCrO ia:

0,693 0,693
k" 0,0462.1072

Yo =

8. O thoi diém bat ki, 1i 1¢ giita phﬁn con lai cha saccaroro chua bj

phan hiy véi hrong ban dﬁu.la —[A-—]- hay -&]—xloo%.
[Ag] [Ap]
In [A] =-kt= —[9@)1 = —[EQSE]S.OO
[Ag] ti/a 3,33
m%: ~1,873 ﬂ%ﬁ%:&iﬁ (hay 15,3%)
9. 50,Cl, - S0, + Cl,
Pso, =R ~Fy Pso,c, =R 2Py,
Tir cdc dit kién dé bai ta lap bang sau :
t(h) | P, (atm) | Pso, (atm) Pso,q, (atm) | Ig Pso,0,
0.0 4,91 0,00 4,91 0.691
1,0 | 558 067 4,24 0,627
20 | 632 1,41 3,50 0,544
40 [ 731 | 240 2,51 0,400
8,0 8,54 363 1,28 - 0,107
16,0 9,50 4,59 : 0,32 -0,495
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V& dé thi 1gPso,q, =f(1)

1gPs0,c1,

0,7
0,5 -
. 0,3 4

0,1~

0,1 4 2 4 6 8

0,3

05
t (h)
D4 thi 1a dudng thing c6 46 déc :

_ —0,50-0,70

=-0,075
16,0

a) k =—2,303.tg o = —2,303.(-0,075) = 0,173h7!

0,693 _ 0,693
S 0173 =400h

¢) Goi P12 p sufit ciia SO,Cl, tai thos diém t :

g B o 017320 ooy

P = 0,03148. Py = 0,155 atm

) P0+P50 —49l+(49l 0155) 9665 atm

109



10.

11.

12.

110

v = K[Sty)[OH .

Trong moi trudmg dém [OH ] khong d6i nén c6 thé viét 1a :

Phan ing thé hién nhu bac 1.

Néng d6 ban ddu clia Sty 12 2 = 6,86.10 M.
Nong do cua Sty tai thoi difm tlda— x v6i x = [CI7].

véi

k; =k[OH]

Tir dif kién dé bai, ta 1ap bang sau :

t (ph) 180 360 480 1140 1260
X 116107 | 2,10.107° | 2,70.107 | 4,88.10° | 521107
a-x | 571107 | 476.107 | 4,16.10° | 1,8.107 | 1,65.107
Ih(a—x) | -5166 | -5348 | -5482 | -6225 | —6.407

V& d6 thi In(a—x) = f(t). D6 thi thu dugc 1a dudng thing gia thiét
bac 1 ciia phén ung dwge xéc nhan. Tir d6 d6c cia dudmg thing
tinh dwoc k = 1,05.167 phat™.
Vi néng do cia B 1a 14t du nén c6 thé xem [B] I khong déi va
bang 6,0M. . _
| v =6,00k.[A]
Phan ung thé hién 1a bac 1 d6i vdi A véi héng s6 t6c do
k'=6,00k
ln{—éo—] =6,00.k.t
[A]
thay t =100s, tinh duge [A] = 5.0.10>.M
Phan dng 13 bic nh4t véi mbi chat nén phan tng c6 bac chung

bing 2. Vi ndng do ban dadu cia hai chdt phin tng bing nhau
nén phuong trinh déng hoc tich phan cé dang :



13.

'Xay dung do thi

i———l—dmm'2 100

[A] 0,10
tmh duge [A] = 0,091 M.

Gla thi€t phan tng 1a bac 2, vi [este]; = [OH }0, phuong trinh
dong hoc tich phén cé dang :

11

~ — = kt
fOH™] [OH ]p
2 - 5 —_ ¥ .V .
3 méi thoi diém 1, [OH ]:Q%_ Do d6 : .
3 »
A0 ek
Vua
Tir dir kien dé bai, ta 14p bang sau :
t {ph) 4 9. 15 24 37 53
3
%Hc-’-— 22,676 25,907 29,674 35,842 43,668 54,054
Cl . .

=f(t). D6 thi 1a dudng thing, xdc nhan

HCl
bac phan img ta 2.
Tir d6 déc cna ducmg thing tinh duge k = 0,64TM phlit

1 !

EUZ _  —=30,91
a.k 0050647

14. Tix biéu thiic cia Arrhenius :

-E g
k=AeRT . hay Ink=InA-

RT
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15.

112

1
T

3,356,107

Tir dit kien dé bai, ta lap béngﬂg.
3247107

3,049.107

12.059.10°%

n K

- 10,971

Z9,618

- 7,195

- 6,032

Vé d6 thi Ink = f(%) - DO thi thu duge 1a mot duong thing,

H¢ s6 géc cha dudng thing thu duge cho phép tinh :
E' =103 kJ.mot™!

H¢ 56 nhiét d ctia t6c do phan img & 30°C ; y = Xarseag )

k373430

T lﬂEZ—:E“' _l___l._
k, RUT, T

Thay cc gid tri E', T, = 303K : T, = 313, ta tinh dugc

o
10310°( 1 13 .0
303 313) 7

= e—

8,314
y=3,7
Ciing tir biéu thifc (*) :

Thay T; = 298K, k; = 1,72.10" va T, = 303K, tinh k, & 30°C :

5E"
ky = k| .e298303R —3 43 1973571,
Thoi gian nita phan ing & 30°C 14 :
: | 0,693
2
Gia thi€t phan tng 12 bac 1. Dat x = [ure).
Theo dir ki¢n dé bai, ta 1ap bing :

t“rz = =20263s

- ()

-J6I°C : ,
t (ph) 0 9600 18220 28600
in X - 2,302 - 2,460 - 2,600 -277%




16.

17.

-gzi°c:
t (ph) 0 2818 4800 9060
In X -2.302 - 2,483 3609 | -2882

V& d6 thi Inx = (1) d6i v6i ca 2 nhiét do.

Dé thi thu dugc déu |3 dudmg thdng, xdc nhan phin @ng la bac 1.

Tir d6 d6c chia cdc dudng thang cho phép xac dinh :
361°C ¥, =1,64.107 phuit”’

671°C Kk, =6,37.107 phut”!

T, |,k
T,-T i

E'=R—L2- =130 kJ

Tit v—-%—o 01=k véimoi thdi diémt.

Phan tmg 12 bac khong :  k = const = 0,01 M.phiit™.
Tir biéu thic t6ng quit lién he gifta thoi gian nira phan dng va

néng do ban ddu ctia chédt phan iing t,p=

ox:)s_tl (p 1a bac phan
0
(ing) ta thay :

— Khi p =1, thdi gian nira phan tmng béc 1 khong phu thugec vao
néng do ban diu.

—  Khi p> 1, th¥i gian nira phin tng cia cic phan iing c¢6 bac 2,

3 déu ti 18 nghich véi néng do ban ddu.
~  Chi ¢6 phan g bac khong v6i phuong trinh dong hoc tich phan :

[Ag) - [A] =kt
t =.[_.él0-
2=k
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18.

114

méi c6 tyy ti 16 thuan véi ndng d6 ban ddu.

Tir dit kién thuc nghiém cia dé bai c6 thé thdly 1, ti 1& thuan véi |

dp sudt ban ddu cia NH;, diéu 46 ching té phdn dng 13 bac
khong.

Goi Py va P 12 4p susit ciia chat khi tai ban ddu va tai thoi diém t,
tlr phutong trinh dong hoc cia phin ing bac khong -

Tix 6 tinh duge k = 17,3 phar™' (K 1a gid i trung binh clia 3
lan thue nghiém).

Phuong trinh déng hoc vi phan cila phan iing bac 1 :

v=———‘i=k[A], suyra: k=-A(-:A-—.—l—
At [A] At _
V1 phén thay ddi ciia néng d6 ciia A bang 2% trong mot phiit ddu
tién (At = 60s) 12 khd nho nén cé thé thay [A] = [Al,, nghia 1a :
—ﬁc—f*-=0,02,do 46 :
{A]
0,02
60
Thoi gian d€ 50% lwgng vi riit b diét -

k= =3,33.107%57!

t/2 =9'—i9—3=2081 5 =34,68 phiit



Thoi gian d€ 75% luong vi it bi diét :

2= ln—[f}]—— 4163 5 = 69,38 phiit
k [Alp :

19. D6i v6i phan tng bac 2 : ‘”2 k[t\]
a) t, = 12500 phuit
b) t;, = 25000 phit

20. E =70.85kJ.mol”

2l kg =7,0.10" mol 57!

E
22. Tix phuong trinh k =A.e RT

Et

lok = lgA———
8K = 8T 303RT

so sinh v6i phuong trinh ciia dé baita c6 :

*

E 12510
2,303RT T

Tix 46 tinh dugc :

E" = 1,25.10*2,303.8,314 = 239400 J.mol ' =239.4 xJ.mol

- 4
lng?O = 14,34— 1,265710 = —4.316

koo = 482107

115



23. VE d6 thi phan ing :

Ho+ 1o

Toa d6 phan ung

Tir 46 thi phan ing ta thdy :
AH=Ey, -E,,
AH=163-184 =-21kJ

E “E;
24. Tix kl.:Al.e RT v kz = Az.e RT

- - l
~(E3-E))—
[acé: .E.l.._«:..{\_l.e Ez 1 RT
3T, =283K —-I—(E’;_ —E;)=1n10—1nﬂ
RT; A,
3T, = 313K L (B -E)=1m0,1-mAL
2 RTz( 2 1) HAZ
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* *
E; ~Ej [LL):mQ

R (T, T, 0,1
E;~F, —n100 3314283343 10048 67~ 13,0 K1 ;
313-283

Vay E, 16n hon E; .

25. E =hvN-= h%.N -'

3.108

= 6,023.10% =299267,87.mol
4.10 ' -

E" =6,625.1074.

= 299,27 kJ.mo!™!
26. Nang lugng bi hip thy bdi hé trong Iss€ la:

E = nhv_,_.l_
0,54

Trong d6 : n 12 56 phan tir CO tao thanh trong 1s va 0,54 13 hi¢n
sudt Jugng tir cha phan dng.

3.10% 1

-3 23
g 1076023107 ¢ 051073 .
3600 3020.1071 0,54
= 0,2039 Jfs
27. 2A=2A, (nhanh)
[As] 2
ki =—% — [Ay] =k{A] (n
i [A]2 2 ] : .
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A+ B -» Sanphim (cham)

v = k[A,](B] (2)

Thay (1) vao (2) ; vi giai doan 2 14 giai doan quyét dinh t&c do
nén :

v =k,.k,.[AJ[B] = K[A]*[B)
28, 2ZNO+0, - 2NO, v6i vs= k[NO][Oz]
Vi bac phdn ing khOné tring vGi h¢ s6 1i luang cla cdc chat
phan ing nén phin tng trén khong phéi 12 phin ing don giin ma
1a phan img xay ra theo nhiéu giai doan.
C6 thé gia thiét phan ing xay ra theo hai giai doan nhu sau:
NO + 0, -» NO, chém
NO; + NO — 2NO, nhanh
v=kNOJO,]
29. C6 thé gid thiét :
Trén 500°C p.h&n tng 12 don gian :
NO,; + CO - CO, + NO
Véi v = k[NO,][CO]
Du6i 500°C phan ting xdy ra theo hai giai doan sau :
2NO, - NO +NO, cham

NO; + CO - CO, + NO, nhanh
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30.

Do d6 v = k[NO,]".

_ [NOH,]

—Theococh€a: K, = INOI[H, ]
2

Gia thiét ring can bing (1) Xy ra nhanh, phan ting (2) xay ra chim :

, _ LdINOH,]

2 = k,[NOH,]INOJ

v = k,[NOH, JINO] = kK, [NOJ*[H,]
v = k[NOJ*{H,)
(v6i k = k,K).

(ph hop véi phuong trinh déng hoc thuc nghiém).

[N,05]

—Theo cochéb: Kjy = 2
[NO]
Ciing gia thi€t twong tu nhu trudng hop 2

,_L diNOH]
>

=k5[H;][N,0O,]

v =k K;.INOP*[H, ] = kK[NOF'{H, ]
(phu hop véi phuong trinh dong hoc thuc nghiém)
Nhu vay ca hai co ché déu c6 thé duge chap nhan.
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Chuong 5

DUNG DICH
1. 1 lit dung dich nang 1000d g c6 chita 1000da =10ad g chit tan.
. . 10ad
a) S6 mol ch4t tan ¢6 trong 1! dung dich : Cy, =_I--Ah

(M 1a khdi lugng mol cha chat tan).

b} S8 dwong lwgng gam cia chdt tan cé trong 1/ dung djch :

[N] =19§‘1 (D 1 duong ltgng gam cia chit tan),

¢) 100g dung dich chita a g chat tan va {100 - a) g dung moi,
ndng d¢ molan clia ch4t tan [a :

a

1000a
C=—--M __j0p0= 12008
(lOO-—a) = M(lOO—a)
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d) Phéin mol cla chat tan la

M
a  (100-a)
M M’

(M’ 12 kh&i lugng mol cia dung moi).

18,02M; 36,04N
9.84ml
1,27ml
0,574g CaCO5
Goi m(g) 1a khéi luong Na,CO,.10H;,0 tinh thé duoc tach ra khi
lam lanh, trong d6 s& c6 %m(g) Na,CO, khan. Khéi luong
dung dich con lai 1a : 500 ~ m(g). |
Theo diéu kién dfu bai :

(31—‘6 500 100

500 -——m
100 286
500-m

J.100=6,75

Tinhra: m =409,89%.
D6 tan cha chat khf trong nudc ti 1¢ v6i 4p susit cla né nén :

Do tan ciia oxi khong khf (Pg, =0,2 atm) trong nudc 1A :

4,13.10°.02=826.10"g

D¢ tan clia nito khong khi (Py, = 0,8 atm) trong nudc la :
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10.

11.

1,75.102.08 = 1,4.107 g

Ti 1¢ mol O, : N, hoa tan trdng nudc la :

8.26.107 1,4.1073

=0,516
32 28

Ti 1¢ nay 16n hon ti le O,:N, trong khong khi, nghia 12 khéng khi
tan trong nudc gidu oxi hon.

90,2% N,0 ; 9,8% NO

1000
Py =X,.PS =-16-—00L3—_68_.3,73=3,76? kPa
18 342

ATg =319,304-319,2 =0,104 K

9217 1000

ATg=KgC=237.423L _ _4 104
M
M =256,09 = 32.n

256,09
32

=

Trong dung dich CS, Tru huynh t8n tai dudi dang phan tir Sg-

Trong 2 dung dich c6 chita s6 tiéu phan chat tan bing nhay v
béng s6 tiéu phan ctia 0,5 mol dudng.

Goi d¢ dien li biéu ki€ cila CaCl I x.

122



caCl, = Ca&* + 20
Trang thdi ddu (mol) 0,2 _ 0 0
Trang thii can bing (mol)  0,2(1-x) 0,2x 2.0,2x

0,2(1+2x) =0,5 > x=0,75 hay x= 75%.

12. Tu dinh luat Raul 1, %Pi =N, tacd:
0

m
17,5-16,5 0
17,5 m 18

92 18

g m= 55,76 g

13. TII=2,6 mmH,0=2,6.0,07355=0.191 mmHg

Mo gy 27562400277 _ 545978 (g/mol)

v 125.0,191

14. Bo qua sy dién li clia nudc :
NH, + H,0 = NHj; + OH
Trang th4i cAn bang : C(1-a) _ aC aC
a) [NH:]=[OH]=Ca=001.0041= 4,1.107%M

b) [NH;] = (1- @)C=0,01(1-0.041) = 9,59.10°M

. 2
[OH"J[NHa} _Ca” _, 451075,

9 X% =" Ny l-a
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d) Khi thém 0,009 mol NH4C1 can bang di¢n i cia NH; chuyén
dich vé phla trdi nén : [NH;] = C (nfng d¢ ban ddu ciia NHj);
[NH} ] = 0,009 M.

Ky.[NH;3] _ 1,75.1075.1072

[OH ]= =1,94.10° M
[NHZ) 0.009

e) - NH; + HCl = NH,C

Phan /g 0,005 « 0,005 — 0,005

Sau phidn ¢ng 0,01 - 0,005 0 0,005

[OH‘]=§£[—NTH3—]=1,75 10-5 %005 = =1,75.107° M
4l ,005

15, 2,49.1073
16. 429.107%2 M

17. a) a=1,26.10"2

< fEE

C'=4C =40,1=04 M
S8 mol CH;COOH cédn thém vao 1/ dung dich0,i Mla;

0,4-0,1 =0,3 mol

1 1 1 1
¢) pH =~1g[H;0"]=~pK - =1gC==4,8 -] 0,4=2,6
) p g{H;07] 2p S8 > 3 g
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18. [H;0'1=131.10°M, [OH1= 763107 M.
19. CICH,COONa —> Na” + CICH,COO™ (mudi dién Ii hoan toan)
2.107° 2.107
ClCHZCOOH +H,0 = H0"+ CICH,C00

1072~ x | x  x+2107

_ (H;0" JICICH,CO0™] _ x(x+ 2.107%) _ 136.10°3
[CICH,COOH] w2-x

a
x = [H,0"1=2,37.10°M
20. HCl + H,0 = H0'+ CI

2 5.107

5.10°
CH,COOH + H,0 = H;0" + CH;CO0"
0,0 - % x +5.107 X

+ - '__2'
_[H;0 J[CH;C00™] _ (x+5.10 )x=l’75_10-5

Ka - :
[CH;COOH] 0,1-x

x = 35107, [CH;C007] = 3,5.10°M
[H,0'] = x+5.1072=3,5.10" + 5.107%~5.107
21. HCOOH +H,0 = H;0" + HCOO

_ [B;0" (HCOO] _

1,8.107%
HCOOH

1
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HOCN + H,0 & H,;0*+ OCN~

k. — [Ha0*JIOCN"]
[HOCN]

=3,3.10~%

Vi néng d¢ ciia céc axit khong qué bé nen c6 thé b qua sy dién
li ciia nuGe. Biéu thirc clia dinh luat bdo toan dién tich c6 dang :

[H;0"] = [HCOO ] + [OCN]

(H,0*1= k, HOOOH] _~[(HOCN)
[H;0%] (H;0%]

Ca 2 axit cing y&u nén c6 thé coi gén ding :
[HCOOH] = C, = 102 M

[HOCN] =C,=10"' M
[H30%]= JKC +K,C,

[H30%1=y1,8.10%.102 13,3104 10~ =5,0.10-% M

22. Vi dung dich HC1 5.1078 M qu4 lodng nén khong thé b qua su
dién li cua nuc. Trong dung dich c6 cdc can bing sau :

HCl + H)O = H;0* + CI-
5.107° 510° 5107
H,0+H,0 & H,0"+O0H

X X
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[H;0'1=[OH ] +[CI')]

14 -
[H,0'] = 10 5107t

[H307)

[H;0"]? - 5.107°[H;0*] - 107 =0
[H,0"] = 128107 M - pH=6.89
23. a) 12,57; 1243
b) 8,74
¢} 2,68 "
d) 2,53

24. Xét truong hop axit HA ndng d6 C, hiing s6 axit K,. Trong da s6
céc trudng hop, khi axit ¢6 ndng do khong qué bé, ngudi ta bod
qua su dién li cda nuéc va chi xét can bang phan li clla axit :

HA + H,0 = H;0"+A~

+ - -
Ka=[H30 A7)
[HA]
pH=pKa—lg[—H@ *)
[A7]

'+ Khi pH < pK,, [HA] > [A"], ngudi ta n6i ving pH < pK, 12
viing wu thé hay viing troi cia HA.

» Nguge lai, khi pH > pK,, [A7] > [HA], ngudi ta néi ving
pH > pK, 1a ving trdi clia A .
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Trong thyc t€, khi [HA] > 10[A™] ngudi ta b qua {A7] va
nguge lai.

Vang wu thé clia HA . Vang vu thé cla A

L

. PK,+1 pH™

=]
e

PK, -1
Tix quan diém trén :

+ Khi [HA] 2 10[A™], xem nhu [HA] = C; diit [H,0"] = h, ta c6 :

g _[H:0'NA™] _n?
? [HA] C

do dé pH = %(pK‘.J1 +pC) véi pC = ~1gC.

Trong trudng hop nay phuong trinh (*) ¢6 dang :
PH<pK,~1 hay 1<pK,-pH

Vi pH= %(PKa +pC) nén pK, - pC 2 2.
+ Khi [A7] 2 10[HA], xem nhu [A7] = C : axit phan li hoan
toan, do d6 ; '

[H30"1={A]=C suyra pH = pC
Trong thuémg hop nay (*) ¢6 dang :

pH = pK, +1

ma pH = pC nén pK, ~ pC < -1

Nhw vay ;
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Khi pK, ~ pC < -1, pH dugc tinh theo hé thic : pH = pC

Khi pK, — pC = 2, pH dugc tinh theo hé thic :
1
pH =_(pK, +pC)

Khi —1 < pK, - pC < 2, khong c6 dang trgi :

_[H0'JAT) _ K

K,
[HA]  C-h

Pé tinh h = [H;0"] phai giai phuong trinh bac hai nay.

Dé tinh pH ciia cdc dung dich bazo, bang cich tub‘ng tir ta tinh
duge pOH, sau d6 ti pH + pOH = 14 suy ra pH.

Ap dung P
a) Dung dich CH,;COOH 10~*M : pK, = 4.8, pC =4
pK,-pC=48-4=08 >-1
Axit duge xem 12 khong manh khong y&u. Gidi phuong trinh
bac 2 dé tinh [H'] :

2
B 158107 ; (HY=h=326.10"
¢—h

pH= 4,49

~ b) Dung dich NH,Cl 107M.

Trong dung dich nay NH,Cl phan li hoan toan :

NH,Cl - NH} +ClI"
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Ta c6 dung dich axit yéu NH} 107M véi

PK,=14-48=92
Nhu vay, trong trudng hqp nay :

pK,-pC=92-2=72>2
1 1
PH=_(pK, +pC) = S02+2)=56 .
¢) Dung dich NH; 107°M : pK, =pKny, =4,8 ; pC=3.
pKy-pC=48-3=138

Vil<1.8<2,détinh [OH ] phii giai phuong trinh bac 2 :

—a2
K, < {OH ]
C-[OH] |
Tim dugc : [OH'] = 1,18.107 hay pOH = 3,93.
Suy ra pH =~ 10,1.

d) Dung djch CH3COONa 1072M. Pay 1a dung dich bazo yé&u
CH;C00™ 1072M véi :

pKy,=14-pKa=92:
pPK,-pC=92-2=72>2

Do d6 pOH= é—(pr +pC) =5,6;

Suy ra pH = 14 - pOH = 8 4.
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25. Nic 1 dién 1i hoadn todn : - |
| H,S0, = H" + HSO;
10?10 107
Can bing dién li chanfc 2 :
HSO, = H'+S0 2-
107 - x X X

K, = [H')S05] _(x+107)x

S =1072
HSO; 1073 —x

x = 8,44.107%,
[H*] =107 +8,44.107*= 1,844.107° ; pH=2.73
26. Trong dung dich c6 phéan ¥ng chl y&u la:
| 2HCO; & HyCOy+CO%"
nén [H,CO,] = [CO3" ).
Axit cacbonic c6 cdc hing s6 axit :

+ - + 2—

K= [H”IHCO31 . K, = (H™][CO5 ]
[H,CO3) _ [HCO;3]

K, K;= (H'? nen pH =-;?(pl(l +pK3)=8,34

27. a) Trong dung dich Na;PO, 0,01M ion PO} ¢6 thé coi nhu mot

don bazo vdi :
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10714

Kp =———>=7,9410"7 ; pK, =2,1
* L2610 ®
PKy—pC=2,1-2=0,1 ;  2>pKy-pC>-1

POi‘ 1a bazo khong y&u 14m.

__foH P
C-[OH™]

Kp
[OHY + 7.94.10 [0 ] - 7,94.10° = 0
[OH]=5,79.10> M
— pOH =224 pH = 11,76 (moi trudng kiém)
b} Trong dung dich ‘Na;HPO, 0,01M c6 phan tng chinh Ia :
2HPO}" = H,P0] + POY
nén [PO}"] = [H,PO;]
| I [H*}{HPOZ"]
Cichings6dijenli: K, =
. o H,PO;

Kk, < EIPOF"}

[HPOZ ")

- 031 |
. K> K; -_t[H*']Z;_{_P&.L:[_H‘"-}?

[H,POq)
[H'1= KK 5 pH = (0K, + pK3)=9.55 (kiém yéi
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¢) Trong dung dich NaH,PO, ¢6 phin ung chinh Ia :
2H2PO4_ = H3P04 + I'[PO42-
Neén [H,PO,] = (HPO,” ]

_[H'1[H,PO4]

Céc hing s6 dignli: Kj=—"""—" va:
[H3PO4]
(H*J[HPOS ]
Ky==—7F">—"—
' H,POy4
K, Ko=[H'T?

[H'1=yK;K;; pH= %(pKl +pK,)=4,66 (axit yeu)

28. K,=57110"% 0=756.10"
29. 2)4,00; b)4,75;0)83; d)117

30. Chithicémiuddkhi: "
75
H<pK, —lg-—=4,04
pri<ph, 325
Chi thi ¢6 mau xanh khi :
25
H>pK, -lg—=5,0
P Phgy gTS

Dé ddi mau tir 46 sang xanh pH phai thay déi mot khoang :
ApH=5-4=1 donvi
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31

32,
33,

34.

134

a) pH=475
b) Khi them 10 mol HCI vio 10ml dung dich dem :
pH = 4,69
©)  Khi thém 107> mol NaOH vao 20ml dung dich dem :
PH=4,77
1,164.10712
4,5.10°% M

AgCN = Ag*+CN™ Tagen = 2,2.10716

s ' S 5
+ —
CN™ +H' = HCN K, =TLUCNTY_ ) om0
[HCN]

Trong dés 1a d_o tan cfia AgCN (mol/l) ;

+ - -, H']
s=[Ag"]=ICN"]+[HCN]=[CN"]| 1+ <

- Tagen {1 . [H*]J

[Ag*] Ka

2_ [H']
$ —TAgCN[H ¥ J

a

1073

2 = 2.2.10_“"S 1 +-—--—T0-
6,2.10°

]—> s=1,88.10"(mol./ ")



35. AgSCN = Ag"+SCN Tpgen = 111077

| 1 1

Ag' +2NH; = [Ag(NH;3),l" Kp=r—=

1

AgSCNY +2NH; == [Ag(NHy),I" +SCN” Kep =Tagsen- g~

pl
-+ -
-0,003-2s 5 ¢ = [Ag(NH3h] -2[SCN 1
[NH;]
2 T :
S --Ae s =1,27.107° mol./”
(0,003 —2s) Ko -
36. Goi do tan cha AgSCN la s, (mol/l)_, cua AgBr 1a s, (mol/l).
AgSCN & Ag' +SCN” Tagson = L1107
AgBr = Ag'+Br  Tagg =510

Tagson | Tager

(Ag*]1=[CN"]+([Br ]=—= >
(Ag"] [Ag'l

*2
[Ag+] = TAgSCN + TAgBr

(Ag*1= 1110712 451071 =1,265.1078

T -12
[AgT]  1,265.107

5y

Tager 51077

= = — =3,95.10"" mol/l
[Agt] 1,265.10

52

37..a) pH=173
135



38.

136

b) - S6 mol Ag* truéc khi ket tia ;
Nage =0,950.,(Tppqy =1,264.107°

— 56 mol Ag" con lai trong 1/ dung dich sau khi két tia 1a -

T -10
[Ag*]= &g‘:‘ ”75100 =3,54.10° M
[C7] =V
1000

nAgCN' = nAga-n_ud: - nAS‘mu = l, 264. 10—5 - 3,54. 10-—9
Nagcrd = 1,264.107 mol hay 1,81.107 g,

Gia sir chua ¢6 két tha, sau khi trdn lﬂn néng do cla céc chit
déu bj glim di214n:

[CI] = 1.107M ; [Ag(NH,),]* = 1.10°2M
Trong dung dich ¢6 can bing : |
[Ag(NH;),]" = Ag*+ 2NH3
1072 - x x 2

Ky, < [ATINH; )2 x(2x)?
Kb =

=T —=931.10"%
[Ag(NHy)T* 1072 -

Vi Ky, khé bé nén néng do phan 1i cia phide chét rét nhd 6 the
coi 1072 —x =107 nen :

4’ =931.107°, x = [Ag*] = 6,15.10™



[Ag']ICI']=6.15. 10"._1.0“2. =6,15.10° > Tag) Nen c6 120 thanh
két tha AgCl.

39.a) Fe(H,0)* + Hy0 = Fe(OH)*" + Hy0"
pK,-pC=22-3=-08, vi 2<pK,~pC>-1

nén FctHzo)3+ la axit khong manh ciing khong yéu ldm.
Cén giAi phuong trinh bac 2 d€ tinh [H;0 "1 =h.

W +102%h~10"%=0

[H;0*]=h=8.78.10"M, pH = 3,06.
b) Can bang dién li axit:

_h{Fe(CH)**1_ 1’
C-h C-h

Khi bit ddu két tia [Fe*JOH T = 107°° )

Kq

(1)

2
T (l)tacé C-h= 11-—-=h2.102-2
KB.
-38, 3
Tur (2) ta c6 [Fe’*]=C-h= ~ 14h3 =10*n’
(107
2 .

nen b% 107% = 1*10* 5> h=[H;0*] =107

Thay gid tri ndy cua h vao K, :
1g22 o 0T
c-07'%)
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40.

41.

138

tinh ra C= 5,56.102 mol.I"!, pH = —Ig10™'® = 1 8.

2+ 4
K, = (G0 INHs® o,

[CoNH,) ] = Cu®* + 4NH
¥ ? [Cu(NH5), **

_HIINH) o o0n

4NH, + 4H" = 4NH] K, -
(NHz]

[Cu®* INH; 1
[H1*[Cu(NH,), P

[Co(NHo), 1™+ 4H' = o™ + 4NH} Koy,

Ko o INHGY  [Cu?*NH,* )
Cb = +44 4" 2+ T 4
- H'P[NH3)* [Cu(NHs),1**  KIK,

1 24,8
=—— =™
(107%2)* 1012

Khi phitc bi phé hity 99,9% thj :

[Cu(NH,), 1** =0,1% = 103 M
374

(Cu™*)=1-107 =1, [NH}] ~4M

. |
Thay vio Ky, = —i(ai-? =102 5 [ ]=1,42.10° M,
| [H*1%.10 |
pH = 4,85

Bé tinh (H'] wong dung dich H,S 0,IM, véi K, = 107, K, = 0, v}
k; <k, nén coi H,S nhu 1A don axit, va vi:

PK|-pC=7-1=6>2; nenstIAdcm_axityéu:



o
H,S = H'+HS ' Kl=[-H—]—[-Iﬂ
[H,S]

(H*1= K .[H3S] —Ji10710 =10 M

Tinh ($¥7] trong dung dich theo ndc phan li thit hai :

_Hs™)

HS = H'+§¥ )
[HS™]

Kp[HS ]y oo [HS]

[s%71=
H | CHP

ma  [H,S] = 0,1M, [H']=10"M

nén [S*7 1= 10“’.10*‘4.10“.—15 =104 M.
(1077)

Mo 8] = 102107 = 10716 < Tyeg = 1077, nén
khong c6 két tha.

42. a) [CO,] = 0,024M,
Véi ky = 109 va ky ¢ 107%%, ky«k), axit cacbonic

(CO,.H,0) c6 thé duoc coi 12 don axit yéu.
1
pH =5(pKa -1gC)=4,0

b} Trong dung dich c6 cic can bing sau :

CaCo,d = Ca*+COY Teaco, =Ca-1[C037]
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- [H*[HCO3™] *
CO,+H,0 = H'+HCO K="~
2T YN 3 ! [CO,]

col” +H' = HCo; . _[HCO5]

—

K2 [H*)[CO3]

CaC03d + CO, +H,0 =Ca™* + 2HCO;

5 5 2s
k= TK 10731064 oy
K 0102
-2 2 .
Ko [Caz+][HCO3] _ 8(2s) - 10__4‘5

[CO,] 0,024
s =5,75.10~ mol/l

[HCO3) =25 =2.5,75.107 = 1,15.107%M.

Dung dich thu dwge 1a dung dich hén hop cha axit yéu CO,.H,0
0,024M va bazo lign hop cila né HCO; 1,15.102 M nen :

C 0,024
PH=pK, -lg—2-=6,4~]g——_ ¢,
: lng 1,15.1072
43. a) Mg(OH), = Mg® +20H" T = [Mg>")[OH? = 4¢°
s 5 2s

3
-3 )
G291K: Ty, = 4{2{;—-] =4.(1,552.10~*)3 = 1,495,101
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pH = 14— pOH = 14 + 1g(2.1,552.10 ) = 10,49
4202Y 3
G 373K : T373=4.[—-'—58—~] =4.(6,897.1o*4) =1,312.107°

pH = 14— pOH = 14 + 1g(2.6,897.107) = 11,14

by AH® = RLG B
' T,-Ty Tz

_8314373291 1,312.107
373-291  1,495.107M

= 49243,8 Jfmol

Tinh tich s6 tan cha Mg(OH), & 298K :

1o Tess AH”[___l__]_ 49243, 8( 1 ]
T,y R (298 291 8,314 (298 291
T298 =241, 10*“
Tix biéu thitc :

AGYss =-RTInTg = ~8,314.298.1n2,41.10711
=60573,7 Jjmol = 60,5737 kJ/mol

AGYg = AHC —298A5%, AS° = ~38,02 J/mol.K
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Chuong 6.

PHAN UNG OXI HOA xm’r.
HOA HOC VA DONG BIEN

HOCI (Cl : +1), POCl, (P: +5), Na,§,0;(S: +2),
HyP;0,(P: +5), CO(C: +2), HCN (C: +2),

NaAuCl, (Au : +3), Rb4Na[HV10028] (V:45),IC1 (I: +1),
Ba,XeOg4 (Xe : 48), Ca(ClO,), (Cl : +3).

3CuS + 8HNO; = 3Cu(NOy), + 38 + 2NO + 4H,0

2FeC12 + H202 + 2HCI

2FeCl; + 2H,0

As;S; +28HNO; = 2H;As0, + 3H,SO, + 28NO, + 8H,0

3Cu + 8HNO,

3Cu(NO;), + 2NO + 4H,0

4Zn + 10HNO; = 4Zn(NO,), + NH,NO; + 3H,0



2Crl; + 64KOH + 27C1, = 2K,CrO, + 6K10, + S4KCL + 32H,0
2KMnO, + 10KCl + 8H,50, = 2MnSO, + 5C1, + 6K,50, + 81,0

3HgS + 12HC + 2HNO, = 3H,HgCl, + 2NO + 38 + 4H,0

Hoan thanh céc phuong trinh phéan éng sau :

2I + 2N0; +4H" =1, + 2NO + 2H,0

4Au + 16CN™ + 30, + 6H,0 = 4Au(CN) , + 120H"
4MnO +40H =4MnO}™ +0,+2H,0

4P + 30H +3H,0 = PH;+ 3H,PO,

6Zn + As,O5 + 12H" = 2AsH, + 6Zn** + 3H,0

6V + 30H + 14H,0 = HV,0}; + 15H,T

O didu kien chuén Fe>* 6 thé oxi hod duge I :

e’ + 21" = 2Fe™ + 1,

Vi EC, ., >EY _
Fe* [Fe /1
a) Fe**+2e= Fe ) AG? = —n,EOF = -2(-0,44).F
1 ™1 .
Fe**+e = Fe* (2) AGY = ~nyESF = ~1(0,77).F
Fe*+3e=Fe (3) AG] = AGY + AGY
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AGY = -n,EJF = -3E0F = (2.(-0,44)+1.0,77) F

By = 20AV*0TT_ .03 v

b) Trong dung dich HC10,1 M, [H'} = 10”

Eypejpr, =E0. +0.059 Ig(H* ] =-0,059 V

H* /H,

0 B
<E <E .
Fe?*/Fe  H'/H, ~ “Fe™ /pe

Do vay H” chi oxi hod duge Fe thanh Fe?*,

6. | .E;’;m_ v, =169V
7. Zn + Cu** = Zn®* + Cu
[Zn2+ ] 2[034(-0.76)]
K= [Cu2+ =10 099 10773 - | om0
2+
[an+ +| Cu? ] , [Zn2+]+£i:1‘031’= )
[Zn2+] 0,1M o [Cu2+] =0

8. a. Néng d¢ céc chat sau khi tron :

[Fez+] =01 1%56 =0,025M | [Fe3+] =_1.-1%% - 0,-25M

[Ag ] 06——-—-—03M
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0,25
Bpert pezs =077+0,0591g 220,820V

¥

E =0,80+0,0591g0,3=0,769 V

Ag*/Ag

Vay Fe** 1a chdt oxi ho4, Ag 13 chdt khir. Phin éng xiy ra -
nhu sau :

Fe3++Ag =Agh+ Fe?*

b. Phan itng bit ddu déi chiéu khi Ep Je?* =E Az /Ag

o]
. EFc3+/Fe2" =0,77+0,0591g =0,769V

[Fe*}

I:Fe3+:| = 0,962 .

]

9. a. Th& ciia mébi dién cuc dugc xac dinh nhd céng thirc Nemnst:

. Fe3+
E =Ege3+ Jper 0,059 1‘g[ ]

[Fe ]
S.ddchapin: E=E-E,=0,0355V

b. Trong c6c (1) ¢6 sy khir Fe®* thanh Fe?*, cn trong c6c¢ (2) ¢6
sy oxi hod Fe?* thanh Fe’'. Theo nguyén tic bio toan
electron, néu goi x 13 s6 mol electron chuyén tir binh (2)

sang binh (1) thi lic can bing th€ & 2 cuc phai bang nhau va
do dé: : :

145



I:Fe3+} I:Fe3+:| 3
L= 2 02-% _OLtx 005

[Fe“] _[Fc%} 0,1+x 0,2-x
1 2

Vay : [Fe3+ ]1 = [Fe2+ ]1 = [Fe3+ ]-2 = [Fe2+ ]2 = 0,15 M
bién lugng di qua day dén : o
Q=xNe

Q=0,05.6,023. 10%. 1,602. 10™"° = 4825C
10. Trong dung dich HC1 107*M :

- Xét & didu ki¢n chudn vé6i [MnO3]=[Ma™"] = IM; Pg, = latm.

_ 0,059 438 '
Eptnos /wn?* —1,51+—§_lg(10 ) =1132V
| 0059 1 . _
B, forr =136+ g 5=1,596V

(10)
EMnoz /Mn?* <EC12 Jar- nén MnO, khong oxi hod duge Cl-
thanh Cl,.

11. S.d.d tieu chudn : E° = 0,014V.

Khi [pb2+] =10°5M, E=0,1335V

Ecuz,,/Cu =0,228V

1 . AE=E g /ag ™

AG=-nAEF =-22,0kJ
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13. Tu AE=E,, ~E_,, 0309=0~E_,E_=-0,309 V

0 059
0 0,059 . . 0 '
309 - —— =
By g =-0309-—5—1g107 B, =025V

14. (+) Pt,H2/ H*,1M // CH,COOH , 0,01M/ H,, Pt(-)
Day 14 pin n6ng d6 :  dién cyc bén trdi 12 dién cyc (+)
dién cuc bén phai 1a dién cuc (-)

Tt AE=E, -E_1tac60,1998=0-E_ hayE_=-0,1998 V

Goi [H*] 12 néng d6 ion hidro do CH,COOH dien li ra & dién
cuc Am. '

Mat khdc, E_ -O(lﬁl [H*] =—0,1998 V

[ ]=a,110% M

CH,COOH = H'+ CH;CO0™

0,01-4,1.10%  4,1.10* 4,1.107*

. _[H*][CHﬁOOH*]; (4,_1.10#“)2

-] . =1,75.107
: [CH;COOH] (0,01 -4,1.10‘4)

15, Egoz /S:»Eg/HZS, vi viy SO, c6 thé oxi hod duge H,S theo
phan ting : '
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SO, + 2H,S - 38° + 2H,0

4{0,45-(-0,14)}
K=10 9%  _jo%

16.3) Td: O,+2H'+2 = H0, (1) E} =0,69V
0,+4H +4e = 2H,0 (2) EJ =123V
Pé€ tinh th& khir :

H,0, 2H" +2¢ = 2H,0 (3)

ta 14y (2) ~ (1). Mot cich tuong tng AG; = AG; - AG hay :
0 0 0 0 4E9 -2E? '
2E3F = 4E;F - 2E|F, suy ra ES =——22—-1-= L77V
b. Chiing minh H,0, tu phan hity theo phan ing
H202 = H20 + %02 . (4)

Dé dang nhan thay (4) = (3) - %(2)

0
 2(E -E9)
dodd IgK=———£=183
0,059
2
P
K=r—2--10"%3 ; v6i Py =lam
[H,0;] ’

[H,0,]= %= 107183 =510 M
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17. a) D& tinh the khir elia cip MnO3~/MnO, ta ding 2 cp khéc c6
th€ khir d3 biét déng thdi chia cic dang oxi hod (Mn042_) va
dang khit (MnO,). D6 1a cdc cdp:

~ MnOZ; /MnO%™: MnOj+e—>MnOj~ ' (1
| EY =0,56V

MnOj /MnO, : MnOj; +4H" +3e - MnO, +2H,;0 | @)
EJ =1,70V

Lﬁy_(2) —()tacé:
MnO3~ +4H" +2¢ > MnO; +2H,0 (3)
12 nira phan iing ciia cap Mnoi_.l MnO, cin xic dinh _EO.
Theo nhiét dong hoc :
AGY = AGS - AGY
~2FE§ = -3FE} - (-FEY)

3EJ-E) 3.,7-1.0,56
2

dodé ES= =2,27V.

D6i v6i cap MnO,/Mn**, biing céch tuong ti tinh dugc :
E b =095V
MnO, /Mn

b) - Dai véi phan éng :
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3MnOj™ +4H" == 2Mn0O; + MnO, + 2H,0
dugc coi 1a hiéu ciia 2 phan img :
MnOj™ +2e+4H* = MnO, +2H,0 (1) E}=227v

2MnOj +2e = 2Mn0O32~ 2) E?=0,56V

3MnO}” +4H* w=22Mn0j +MnO, +2H,0 (3) -

‘AG3 = AGy - AG, =~2FE] ~(-2FE9) = 2F(E) - E) <0

phan ng 1y dién bién.

lgK, = 2(2,27-0,56)
0,059

=57,97
K4 =9,25.107
— D6i véi phin iing : \
2Mn** + 2H,0 = Mn® + MnO, + 4H"
dugc coi la hiéu ca 2 phan ing (4) va (5) dusi day :
Mo* +le = Mn?* @ E§ =151V

MnO, + 4H + le = Mn** + 2H.O (5) E%=095V
2 2 5

2Mn™ +2H,0 = Mo’ + MO, + 4" (6)
Béng cdch tuong tir ta ¢6 AGg <0, phan tng ty dién biér.

_1,51-0,95

=9,49
0,059

IgK¢
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K =3.1.10°
18. a) EQg/agc =0.224V

b) bién cuc dong tieu chudn 11 dién cuc duong, dién cuc bac
clorua tieu chudn Ia dién cyc am. Ddng dién di tir dién cuc déng
sang dién cuc bac clorua. '

. Phan \ing x4y ra trong pin :
— & dién cyc 4m xay ra qué trinh oxi hod :
2CHI + 2Ag = 2AgCl +2e
- dien cuc duong xay ra qud trinh khi :
cu®* +2e = Cu
- Phan (ng chung:
| Cu?* + 201 +2Ag = 2AgCl + Cu

12 téng clia 2 phin ﬁhg sau :

: ' +q2
Cu?" +2Ag =Cu+2Ag" K, = [Agzl
. . [Cu“]
2Ag" +2C17 = 2AgCl K= ——
v _lag'? 1 LK
Q2 IC P [Cu?*) (AT PIOTY Tig
240.34-0,799) _
K=10 009 1 ____g514

'(1,8.10710y2
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19. AE =E -E =0,443V

Pb2* /Py Tt T

EU 0 059

2+
: EPb2+:‘Pb Po2* py T lg[Pb

059

=-0,126 + 0’2 1g107! = —0,1555v

_ 0,05
Byt m=EBppeq *—7 lelTT']

AE=0,443=-0,1555- -(-0,336+0,059 1g 13 01)

TT]Br = 3,56 10-‘6

20. Ty.p, =6,51.107"

21. Tir Ag*+e = Ag a EY =0,8V
[Ag(NH3),]" +e = Ag+2NH, (2) ES =0,379V
Lay (1) — (2) ta duoc

Ag' +INH; = [Ag(NH;),]*

tuong dng cé :
AG® = AGY - AGY
0 0
suy ra ng=M=?,136
0,059
Kp=1,37. 10
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22, (-)Cu / [Cu(NH3), ¥ 1072 M // Cu®* 1072 M / Cu(+)

Day 13 pin néng do, dién cuc chia ion phifc 1a dién cuc am, dién
cuc chita muéi déng 1a dién cuc duong.

0,059 . 1072

E=0,038= 1 .

[Cu®*] 12 néng do ion Cu* trong dung dich phiic chat.

1g[Cu®*] = -3,288 ; [Cu™*] =5,15.10* M.

2+
Vi [Cu(NH;),1%* = Cu®* +4NH; K = %
- [Cu*J[NH3]
nen [NH,] = 4.[Cu**] = 4.5,15.107,
[Cu(NH,), 2+ =102 -5,15.107 | K, = 1,02.10'2

23. a) Trong nuée pH = 7.

The khit ciia cip: Eg ,y o =1,23+0,059 1g107=0,817V

Eo, /11,0 =0.817V < ECOQ;!Coz; =1,82V
nén Co”* c;xi hoé duge nude thanh oxi phén tir theo phan tng :
Co’* % Hy0 —» Co®* +H' + %02-
b) Trong dung dich amoniac (méi trudmg kiém) gid sir pH = 14.
Eo, /14,0 = 0,404 V |
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3+
0,059 Ig [Co™™]

EC03+;“C02+ =1,82+ 1 [C02+]

Trong d6 [Co’*] va [Co™] 1a ndng d6 ion tu do trong dung dich
sau khi di tao phifc ammin.

H+ &
Co™ + 6NH, = [Co(NHy)]** ; Kkb(2,=-[(:°—]lNH—ﬂ+~ = 10734
' [Co(NH3 )g ]
24 2+ [Co®* J[NH;1° -5
Co™ + 6NH,; = [Co(NH;)4]°*; Kip(y=————>— =10
: [Co(NH; )s]
K
B o =182+ 292 1o 200) g 109y
° kb(1) '
Bt et < Boymy0

Nhu vay trong dung dich amoniac Co(III) khéng oxi hod duge
nuéec ma né duge bén hos dudi dang phic chat ammin.

24. a) Trong dung dich HI 1M, [H'] = [I"] = 1M
_ _i6 _ : 0 _a
E \gt rag =0:8+0,0591g10 _—0.144V<EH+f =0

H;
do d6 bac c6 thé ddy hidro ra khéi dung dich HI 1M.

b) Trong dung dich HI 1072M, [H*] = [I"] = 10~M

= 6V - = -2 _
EAg+ /Ag =0,026 V; EH",-’HZ =0,059.1g10 ——0,.118V

E >E.

AgtiAg H'/H, -
Do d6 bac khong tan dirge trong dung dich HI 1072M.
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25. a) Hgl' < Hg+Hg®* M) K =1,36.10"

b) Khi thém Na,S vio dung dich Hg%+ c6 két tua HgS 1am cho
cin bing trén dich chuyén sang phai.

|

Hg®* + 8 = HgSdy, @ K, =
THgS

L4y (1) + (2) ta c6 phan \ng téng cong :
Hg3* +5° = Hg+HgS 3)

Nhu vay 12 s& c6 két tha clia ca Hg va HgS.

Kency =KiK3 =1,36.10°7 1:}_53 ~3,4.10%

26. Néu xudt phdt tir dung dich Fe** va Fe’* c6 néng d6 1M, ¢
pH = O réi ning dﬁn pH lén, 1dn lugt sé két tha Fe(OH); réi dén
Fe(OH),."

Fe(OH), bat diu két tha & pH=14 + %13’[‘&(01.;)3 =133

Fe(OH), bit ddu két tia & pH=14 +';'lgTFe(OH)2 =6,34

0 Fe +30H" = Fe(OH);l © Fe’* +30H =Fe(OH)d

l | -
I 1 -

1,53 634 Fe+20H =Fe(OH) pH

- — Trong khoang 0 < pH <1,53 th€ ctia cip Fe**/Fe* khéng phu
thugc pH :
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S .
Brete jpete =Eps, o =077V

— Trong khoéng 1,53 < pH <6,34, [Fe3+] gidm neén E gidm :

T-Fe(OH) 2
Bt e =0.7740,059] 1g-——C8 _ [o[Fe2*]
Fe }'FB [ [OH—]3

Eg fFe£+ =-1,438+0,177 pOH = 1,04 - 0,177 pH

~ Trong khodng 6,34< pH < 14 c4 [Fe™] va [Fe?] cing giam :

T
Epess pae =0,7740,059 | [g Oty _ 1
€ e Treony, [OH™]

3,8.10°38
4,8.10710 197!

EFe3+ ;Feg... = 0, 292 - 0, 059 pH

g g2 =0,77+0,059 ig

- +0,059 1g[H")

Néu biéu dién d6 thi E = f(pH) ta dugc :

EFe‘3+ /Fe

0,77

. 6,34 14

0,534 :




27. a) E =-0,189 V

% “,b2+
b) pH bét ddu ket tha Pb(OH), 12 pH, = 7,35

Pb(OH), tan hoan toan thi [Pb(OH) | = 107M,
[OH™]= [PS(OH);]% =107 hay pH, = 13,3

- Khi 0 < pH <735, E
bing —0,189V.

po/pp?+ KhoOng phu thude vao pH va

~ Khi7,35 < pH < 13,3 1a ving dj thé.
. }

Teoomy, _ 107157

[P )= ———=
[OH] (10—14)

0, 059(

nen  Ep oo =-0,13+ 1g10‘27+21g[H+]]

E =0,245-0,059 pH *)

Pb/Pb2*

~ Khi pH = 13,3, khong con Pb%* trong dung dich nifa nén thé
clia dién cuc 12 thé cita cip Pb(OH) 3 /Pb.

Pb(OH); + 3H" + 2e = Pb + 3H,0

_po 009 NER
E? Ia thé khir chudn ciia qud trinh khir Pb(OH)3 khi
Pb(OH); :

néng d¢ cia cic ion PH(OH); va H déu bang don vi.
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C6 thé tinh duoc E° dua vao phuong trinh (*) & trén va dua vao
nguyén tic lién tuc cila thé.

L3

Tai thoi diém pH = 13,3 va [Pb(OH) ] = 10M thé ciia dien

cuc tinh theo (*) la :

E + =0,245-0,059.13,3=-0,54 V

Pb/Pp?
Thay pr“_,bz.;. va [Pb(OH);]vao (**) ;
3
0,54=E° 0'95':”’1 8102 (10733)"
Pb(OH); /Pb 2
E° 2069V
Pb(OH); /Pb
g0 - 5 -1 = 1072 -
Thay EPb(OH);;Pb 0,696Y va [Pb(OH)3] 107°M vio (*¥)
duoce :
0,059 .2 0059 .
EPb!Pb”' =0,696 + —— 5 Igi0 5 —1g{H ]

gpb pya+ =0,637-0,0885pH

E(V) .
$ o
0 _ ?.?5 13,3

0,189 _ pH

-0,54
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28. () Ag/AgCN) V" .C/Ag.ClAg(+)

a) Day ]a pin ndng 46 véi dién c1_ic chifa jon phitc 1a cyc am :

_ E=o,0591gL+'
[Ag™]

Trong 46 [Ag'] 12 néng do Ag’ tr do trong dung dich

phiic chat :
_ N
ngey K ARV
[CN"]"
' —qii
vi CN dunén [Ag]= Kkb_'c va E=0,059lg[CN ]
[CN"T" _ Kib

E = 0,059 pK,,, + 0,059.n.1g[CN]
b) pKy,=20,34, n=2

29. D,, =657, n=3

30. ms, =21,58g, my,=6,55g, mg =3733g

31. my; =9.85g, d=0,346mm, Vﬁ, =2,511it

32. a)Phaning: 2I +2H,0 = H, + 1, +20H

b) m;, =47,38¢
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Phu luc 1. Nhigt dung mol déing &p trung binh
S 1,00 atm vé 298K

Kimlogi ¢, (umolky ~ CacnauyéntSkhic o 0
va mft s& hop chat
Ag 26 K 8,5
Al 24 H, 28,9
Au 25,4 N, 290
Bi 26 0, 295
cd 26 Al,0, 79,33
Cr 23 CH, 36,0
Cu 245 CoHg 53,18
Fe 25 co 29,2
Pb 27 co, 37,5
sn 27 Fe,0, 104,2
Zn 25,4 HBr 27,5
' H,0 (k) 24,8
H0 () 753
H,0 (1) 36,8
NH, 36,1
$n0, 56,61
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Phu luc

2 . Entanpi tgo thanh tidéu chudin, AHY & 298K

kJmol kdmot kJfmol
AgBr (1) 99,58 Cr,0,() . -1140,88 NH,CI (r} 315,39
AgCl {1} -127,03 Cu0 (r) -157.32 NH, {k) 46,19
Agl () 6234 CuSh) 79,50 NHq (K) 50,42
AL, (1} 1669.83 Cus0, (1) -769,98 N,O (k) 81,55
Au{OH), (1) -418,40 Fe;04 (1} -822,16 NO {K) 90,37
BF3 (K} ~141043 - FeS {fj 95,40 NO, (k) 33,85
B,Hs (%) 31,38 HEr (K} 36,23 N,O, (k) 8,16
B0, 127738 HCI(K) -92,13 N,O, {} -19.50
BaCO, (1} ~1218,71 HF (k) -268,61 NaCl (1) 410,99
820 (1) -558,56 HI (&} 2584  NaHCO.(}  -71044
BaSO, (r} ~1465,24 HNO; {1 17410 Na,COy(n  -1430,09
Br (k) 111,84 H,0 {k} -241,19 04 (K} 142,67
€ (1) {kim cuong) 188 HO0) -285,85 PC (0 -319,66 .
CF, (K} 924,66 H,0, ) 187,78 PCly (k) ~287,02
CH, () 74,85 H,S () . -20,15 PCl, (K) 374,89
CH4OH (K) 200,66 Hg$ {dd) 39,75 PH; (K) 23,01
CeHag (N -~275,52 H,S0, () ~§11,32 P,0s 1) -1530,63

" (CHahNH, () 55,65 HgO () 80,79 POCH, (K} 558,48
CNOy) (B 36,82 1y (K) 62,43 SO, (k} -296.90
O (K} 110,50 KCI (1} 435,89 S0, (K} 395,18
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kdimo kJimol kJimol
€O, (k) -393,51 KCIO, {7 ~391,20 $I0, {7} -878,22
CaC, 1) 5941 KCIO, ) 430,12 SICl, (k) 609,61
CaCO, (1) 120708 LiAMH, {1 -100,42 SF () -1511,64
cacl, (1) - 794,96 LIBH, {r) 188,28 WO, (5) ~843,08
CalOH), (1) -986,50 Li,0 {1 -598,73 Zn0 {s) -348,11
Ca0 ) 635,55 NFy K} 127,19 S 1) 202,92
CIF; {7 -189.54 '
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Phu [ue 3. entanpitao thénh fiéu chudn cia mét s8

ion frong dung dich nuéc ¢ hoat dé

béng 1 va nhiét dé 298K

“lon AHS (kJimol} lon AHP {kdimol)
H* 0,00 OH" -229,99
Ag’ 105,09 F- -329,1
K" -251,2 cr -167,08
ca®* -542,96 Br -121
Mg®* -461,96 I -56, 1
Ba®* ~-538,36 HS™ -17.7
cu® 64,4 sz 418
Zn® ~153,89 col~ 67626
Hg* 173.9° S0 -907,5
Fe?*

-87.9




Phu luc 4. Tich s3 tan cla céc chét it tan

Cong thic chat  pT, = -lgT, Cong thirc chat  pT,=-IgT,
AgBr 12,28 FeS 17,3
AgCN 15,84 ~ Hgl, 26
AgCl 975 HgS (den) 51,8
Ag,CrO, 11,95 Hg$ (d8) 52,4
Ag,Cr,0; 10,0 KiJAIFg) 8,80
Ag! 16,08 KCIO, 1,97
AgPO, 19,89 K,Na[Co(NO,)] 10,86
Ag,S 49,20 - K,[Ca{NO,)g] 9,37
AgSCN 11,97 Li,CO, 2,40
AOH), 1 MgCO, 467
APO, 18,24 MgF, 819
BaC,0, 6,96 Mg(OH), 128
BaCO, 8,29 Mg,{PO4)s 130
BaCr0, 9,93 Mn(OH), 12,72
Bas(PO,); 38,22 MnS ' 9,6
Ba,P,0; 10,5  (NH A 2,8
.BaS0, 6.1 NazAlFg 9,39
BaSO, 9,97 Ni(OH), 14,7
caC,0, ' 8,64 NiS 24,0
CaCo, . 8,32 PbCO, 13,3
CaCr0, 3,15 PbCl, 49
CaF, 10,4  PBCrO, 13,75
Cay(PO), 28,7 PbF, 7.57
CaSO0, | 7.89 ~ Pbl, 898
~ CaS0, 5,04 Pb{OH), 15,1
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Céng thitc chdt  pT, = -IgT,
Cd(CN}), 8.0
Cd(OH), 13,66
(Mdi két tia)

Cd(OH), 14,23
(sau khi 04 gia}

Cds 26,10
CoS {dang o) 20,4 _
CoS (dang B) 24,76
CuBr 8,28
CuCN 19,49
Cucl 5,92
Cul 11,96
Cu(OH), 19,86
(CuCH}),CO, 33,78
CuS 35,20
Cu,S 47,60
CuSCN 14,32
Fe(OH), 15,0
Fe(OH), 37,50
FeC,0, 6,70

Cong thitc chét  pT, = —igT,
PbS 26,60
PbSO, 78
8b,S, 58,54
Sn{OH), 26,20
8n$ 25,0
$1C,0, 7.25
Srco, 9,96
SrCrO, 4 44
SIF, 861
TiBr 5,41
TICH 376 .
TH[Co(NO,)g] 16,0
T 7,19
1,80, 2.4

© Zn{CNy, 12,59
Zn{OH), 1715
ZnS(a) 23,80
ZnS (B) 21,60




Py luc 5. Hang s6 bén clia mét s& phic chét

M+nL = Min, K,,=-EL'—'];
mr.
“Céng thite chit K, Céng thie chit K,
[Ag(NHo) 1,47.107 [FeFel™ 1,26.10"
JCA(NH,).I** 3,63.10° - [AG(OH),I 1.0
[CoNHge?®  1.89.10° [AOHYT 1. 16%
[Cu(NH,),]" 7,25.10" [CA(OH), I 2,63.10°
[Cu(NH,), ] 1,07.10" [CrOH) ] 7.94.10%
[Ha(NH,),J*2 1,99.10" [cuol) > 363.10%
NiNH P 1.02.10° [Fe(OH)F 3,63.10°
[Zn{NH,)g” ~ 5,01.18° [Zn(OH)I* 5,02.10"
[AgCl,I” 1,1.10° [Agl,l” 55.10"
[CuCl,” 2,24.10° Bil,]” 8.91.10"
[HaCl)” 1,66.10% [CdL* 2,24.10°
(SnCl) 302 [Hol > 6,76.10%
{SnClgl® 6,61.10° Znl,J* 3,4.10"
{POCI 25,1 [Pyl 8,32.10°
[AGICN)I 7,08.10% [AQINO,),I” 7,76.10°
TAU(CN),] 2.10%  [AQ(CNS),I” 1,7.10°
[AWCN),J 1.10% [Fe(CNS) > 1,7.40°
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Caéng thitc chat

K, Céng thirc chat K,
[CHCN), I 1,20.10" [Fe(CNS)I™ 3,39.10*
-'[co(CN)G]" - 1,23.10" [H(CNS) > 1,7.10%
[Cu(CN) 1.10% [Ag(S,04), 2,88.10"
[CulCN),]” 2107 [Cu(S,0.)> 1.86.10™
[Fe(CN)g]* 7,94.10% [Fe(C,0,)." 1,6.10%
[Fe(CN)g]* 7,94.10% [Co(C,00,1" 0,91.10°
[Hg(CN) > 9,33.10% -
INI(CN),J* 1.10%
[AIFg* 4,68.10%




Phu luc 6. Héng s6 phan li cia mot s8 axit vabazo

T&n chit

Cong thie ¥ Tén chit Cdng thic
Axil axetic CHCOOH 475 Axit photphors H3PO,
Axit boric H,80, 9,24 pKy
Axtcacbonic  HC0; pKy
e 6.35 - Axit silixic HSi0,
pK; 10.32 " pKy
Axit xianhidric HCN 9,19 oK,
Axit flohidric HF 3,1 pKy
Axit hipoiodo HIO 124 Axit sunfuric H,S0,
Axit sunfughidic  H,S piy
Py : 7.0 Axil sunfurg H,S0,
K 12,89 pK4
Axit hipoclore HCIO 7.5 PK;
Axit fomic HCOOH 3.7 Axit thioxianic HCNS
Axit iodic HIO, 077 Axit oxalic H,C,04
Auxit nitrg HNG, 34 X,
Axit peiodic HalOg ' pK,
pK,y 1.57 Bac hidroxit AgOH
pK; 8.15 Bac diamminbidroxit  [Ag{NHy)JOH
Ky 126 Canxihidroxit ~ ~ Ca(OH);
Axit phophotic H;PO, oK '
pK, 212 pKy _
pK 1.20 Amoniac NH; H0
pXa 12,3

pK

1.6
67

9,7
1.7
12

1,87
1.27
0,85

127 .
4z
396
748

1,35
240
477
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Phy 1UE 7. ™é& khirtisu chudin cia mét s6 cdp oxi hod-khir

Dang oxi hod Dang khir Phén img dién cyc ' E% v
L' Li L'+ 7 L ~3,02
K" K  K+8-K -292
Ba%* Ba . Ba’*+2% »Ba - 2,90
ot s s 428 5 -289
ca” ~ Ca Ca?* +2% - C4 - 2,87
Na' Na Na'+ @ - Na —2,71
Mg Mo MgZ+28>Mg | -234
A A A* 43T A -1,67
Mn?* Mn Mn?* +2% s Mn 1,05
$0,° SO 80,7 428 +H0 - SOZ 4200 -0.90
NO,™ NO, NO; "+ & +H,0 »NO,+20H°  —085
- Zn 0?4 2% > 2n -0.76
e c* 437 Sor -0,71
AsO,> AsOp”  AsO," 2T +2H,0 > ASO, +4OH - 0.74
Fe(OH), [Fe(OH);] Fe(OH); + & —» Fe(OH), + OH™ - 0,56
Fe?*  Fe Fe”* +2% > Fe | - 0,44
cd?* cd Cd? +2% - Cd - 0,40
co?* Co Co?* + 2% - Co ~0,28
N2 Ni NiZ* 428 - Ni -025
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| - Dang oxi hoé  Dang khit

Phén ing didn cyc E°, v

NO, NO NO; +38 +2H0 >NO+ WO -014
sn?* sn sn?* +2% - Sn 0,14
pp* Pb Pb** +28 —Pb -0,13
o CrOH);  CrOZ + 3% +4H;0 >CriOH) # 50H™ 0,12
2H" H, H' 428 o H, 0,00
NO5~ NO;  NOy +28 +H,0—>NOy +#20H"-  +001
s HpS s+25 +2H S HS +0,14
s’ s s ez s’ +0,15
Co(OH)3 Co(OH);  Co(OH)3 + & —» Co(OH)y + OH” +0,20
50.% HS0; 5047 +28 +4H' S HSOp+H0  +020
cu?* Cu cu® +28 »Cu +0,34
co® Co Co™ + 33 - Co +043
H,S04 S(TB)  H,S05+47 + 4H >S5 +3H0 +0,45
Ni(OH); Ni(OH),  Ni(OH)g+ & —» Ni(OH)p + OH” +0,49
CIo,” or CIO, +8% +4H0 > C +80H  +051
1y 2 l,+28 -2 +0,53
MnO,” MnOZ  MnOj + § ->Ma0Z +0,54
MnO,~ MO,  MnOy +3% +2H,0 - MnO,+40H™  +0,57
MnOZ> MO,  MnOZ +27 +2H0—>MnOy+4OH™  +058
805 Br BrOs +6F +3H,0 »Br +60H  +0.60
0, HiOp - 0p+28 +2H - H;0, +0,68
H,5e04 Se H,Se0y+ 48 +4H' > Se+3H,0  +074
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Dang oxi hod Dang khir Phén img dién cye Y
Fe* R Fe® + & 5 Fe?* +0,77
NO,~ NO, NO3™+ & +2H" 5 NO, + H,0 +0,81
NO,~ NH," NOy +88 +10H" > NH, +3H,0  +087
NO;™ NO NO3™ +3% +4H" - NO + 2,0 +0,96
HNO, NO HNO, +& +H' -5 NO + H,0 +0,99
Br, 28r Br+2% - 2B +1,08
105 r 103" +6% +6H" > "+ 3H,0 +1,09
MnO, MnZ* MO, + 2% +4H* 5 me? + 2H 0 +1.28
€10~ cr ClO,"+8% +8H' > CI" +4H,0 +1,34
cly 2cr Cly+ 28 —» 20 136
Cry0;% 26" Cr0 46T 14l oy 20 s THO  +136
CIoy” o ClO3" +6& +6H" — CI™ + 3H,0 +1,45
PbO, PO™ PO, +28 +4H" o PbP* 4 2H0  +146
HClo C HCIO+2% +H' 5 ¢+ Hyo +1,50
MnO,~ Mn® MO, + 5 +8H' o Mn* 4 4H,0 +1,52
H,0, H,0 Hy0p +2% + 24" 5 24,0 +1,77
co®* Co®  co¥+ w0 +1,84
F, 2F Fa+28 —2F +2,85
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Lai néi diu

MUC LUC

PHAN 1. CAU HO! VA BAI TAP

Chuong 1.
Chuong 2.

Chuoﬁg i
Chuong 4.
Chuong 5.
Chuong 6.

Mot s& van dé cd 58 cha hoad hoc

Chiéu huéng vi mitc 46 dién bign
chia cdc qud trinh hod hoc.
Co s¢ clia nhiét dong hoc hoi hoc

Can bang hod hoc
Téc d9 va co ché chia phdn dng hod hoc
Dung dich

Phan tng oxi hod - khir.
Hed hoc va ddng dién

PHAN 2. PAP s& VA LOI GIAI

Chuong 1.
Chuong 2.

Chuong 3.
Chuong 4.
Chuang 5.
Chuong 6.

PHU LYC

Mot s8 vin &€ co sd cia hod hoc

Chiéu huéng va miic do dién bién
clia cdc qud trinh ho4 hoc.,
Cd s cia nhiét dong hoc hod hoc

Can béng hod hoc
Té6c¢ d9 va co ché clia phan ing hod hoc
Dung dich

Phén tng oxi hod - khi.
Hod hoc va dong dién

Trang

12

22
31
41
50

61
73

87
103
120
142

160
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Chiu trdch rhiém xudt bdn :
Cht: tich HDQT kiem Tdng Gidm d6c NGO TRAN Al
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HEVOBCO

CONG TY CO PHAN SACH DAI HOC - DAY NGHE

Dia chi : 25 Han Thuyén, Ha Noi

TIM DOC SACH BAI HOC VA CAO DANG - BO MON HOA HOC
CUA NHA XUAT BAN GIAO Duc

Hoa hoc Vé co - Tap1.23
Hoa hoc Dai cuong - Tap 1,2,3

Ca so li thuyét Hoa hoc (Phan | : Cau tao chat)
Co sd li thuyét Hoa hoc (Phan I : Nhiét déng hoa hoc, . i

Co s6 li thuyét cac qua trinh Hoa hoc

Bai tap Co s6 i thuyét cac qua trinh Hod hoc

Hoa hoc cac hop chat di vong
Hoali- Tgp 1,23
Hodli- Tap 4

- Hoa hoc Dai cuong (khoi Nong - Lam - Ngu) - Tap 1
. An moén va bao vé kim loai

. Phan ung dién hoa va (ng dung

. Hoa hoc phan tich

. Gido trinh Hod li - Tap 1,2

. Hoa hoc - Nam thu nhéat, nam thi hai

(Giao trinh dao tao ki su chdt luong cao)

. Hoa hoc Huu co - T4p 1
. Bai tap Hoa hoc Hiu co
. Thuyét iuong td vé nguyén tu va phan ti - T4p 1
. Bong hoc va xc tac

. Bai tap Hoa li

- Hoa hoc Dai cuong (COSP) - Tép 1,2

. Thuc hanh Hoa hoc Dai cuong (CHSP)

. Hoa hoc Vo co (COSP) - Tap 1,2

. Hoa hoc Phan tich (CASP)

. Co's6 Hoa hoc Hiu co (CASP) - Tép 1,2,3

. Phuong phap day hoc hoa hoc (COSP) - Tép 1,2,3

. Hoa hoc cong nghé va méi truong ( CDSP)

IR

HOANG NHAM

RENE DIDIER (V0 Déng 9, ... dich tis ban
tieng Phap)

NGUYEN BINH CHI

NGUYEN HANH

VU DANG DO

VU DANG DO (Ch bién)
NGUYEN MINH THAO

TRAN VAN NHAN (Chi bién)
NGUYEN VAN TUE

NGUYEN VAN TAU (Ch bién)
NGUYEN VAN TUE

TRAN HIEP HAI

NGUYEN TINH DUNG

_ NGUYEN DINH HUE

ANDRE DURUPTHY, .. (Bao Quy Chiéu,
Tu Ngoc Anh dich tu ban tiéng Phap)
NGUYEN HUU BINH

NGUYEN VAN TONG, TRAN QUOC SON
NGUYEN BINH HUE, NGUYEN BUC CHUY
NGUYEN DINH HUE

TRAN HIEP HAl

TRAN THANH HUE

HA THI NGOC LOAN

NGUYEN THE NGON, TRAN THI DA
NGUYEN TINHDUNG

TRAN QUOC SON, NGUYEN VAN TONG,
DANG VAN LIEU

NGUYEN CUONG, NGUYEN MANH
DUNG, NGUYEN TH| SUU

PHUNG TIEN BAT (Ch bién)

Gia: 11.900°
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