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Chu hinh electron ctia phén tir Ha: (o5)%. Hinh dang cdc MO:
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MO phan lién két

2.9) H,—">H,——>2H+AE
AE = E(H,) - E(H,)~ BDE(I,)
v&i BDE: niing lwong phan li lign két H-H
Khi phan t& Ha bj phan li thanh céc nguyén tir H tir trang thdi A2: AE=11,2-4,47=6,73 eV
M3Bi nguyén tir H coi nhw nhan % AE => dong ning (%) mdt nguyén tir H nhéin duoc la:
Eq=6,73/2=3,365 eV =5,39x10""J

lﬂV

~19 23 -1
2%5,39%x107°Jx6,022%x 10" mol =2.55%10° ms™

El[

\/E

H142,75%x 10" ms™.
he

Twong ty dbi véi sy phan li tiy trang thai A3: AE=12,3 —

1,0x107 kg mol™
4,47=1,83 eV, tinh dugc vén tbe ctia nguyén tir

-34 *ms™
6,625%107" Jsx3x10° ms =7,95x10""J = 4,96 eV

b) Ning luwgng cia photon: & = = =

250x107 m

Ning lugng ndy 16n hon néng lugng phén li lién két, nhung chua di dé kich thich Ha 1én Ha* (trang théi

A2 hoiic A3) nén khéng xay ra qua trinh phén Ii.

3.a) Céu hinh electron cia nguyén tiv C & TTCB: 1s%2522p?, & trang théi kIch thich: 1s22s'2p*:
O sp?  2p

C'; [He] - _ —+ C*[He] . - ey D
o --II]

1s 1s 1s
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Trong CHj, C* & dang lai héa sp?, 3 AO lai héa xen phii v6i 3 AO cuia 3 nguyén tir H tao thanh cac lién

két o.

b)

@1 tuong tac véi 2s @3 twong tdc véi 2py

(Hoc sinh khdng cdn vé hinh mé td tuong tdc/xen ph giita cdc orbital)

I
(3,0
diém)

1,0x10%g
100,0 g mol™
CaCOs(s) — CaO(s) + COa(g)
A 3o (2.1) = A Hjge (CaO,s) + AH3, (CO,,8) — AHy, (CaCO,,5)=177,8Kk] mol™
3298 K (25 °C), dé phan huy 10 kmol CaCOs cAn mot lugng nhiét:
177,8x10x 103 kJ = 1,778 x 106 !(J
Lugng nhiét cAn d& néng san phém tir 25 °C 18n 900 °C la:
[n(Ca0) x CS (Ca0) + n(COz)x Cp (CO2)]x AT
= ’10x 103 mol x (41\,84x 103 +36,11x107) kJ mol™ K~'x (1173 —298) K = 0,682 x 108 kJ
Tdng lwong nhiét cAn ding: Qr = 1,778 x 106 kJ + 0,682 x 106 kJ = 2,46 x 106 1J

L.a) Agyco, = =1,0x10* mol =10 kmol

b) B& phan hiy 10 kmol CaCOs thi lugng khi ban dAu cin cp 1a 200 kmol gém:
nN = 150 kmol; nO,= 4,0 kmol; nCO = 18,0 kmol; nCO, = 28,0 kmol.
CaCOs(s) — CaO(s) + COa(g) 2.1)
Theo 1.a), phan tng (2.1) cAn duge cung cAp mot lugng nhiét 12 Qp = 2,46 x 106 kJ dé tao ra hdn hop san
phAm gdm 10 kmol CaO va 10 kmol COz ¢ 900 °C.
Khi cdp hdn hop khi, xay ra phan tng chéy cia CO:
CO(g) +1/202(g) — COa(g) (2.2)
Lugng nhiét téa ra ciia phan tmg chay 1 mol CO & 900 °C (1173 K) 1a

1173
A, (22) = A, (22)+ [ AC,dT , trong do:

298

A, (2.2) = AH (CO,,2)— A HE,, (CO,8)~1/ 2% AHiy (0,,8) = —283,0kJ mol™

298
173

[ AC,dT =[C}(CO2) ~C5 (CO) - ¥ax Cy (O] AT =647 kJ mol
298

AH?,,(2.2) = —283,0 kJ mol™ — 6,47 kJ mol™' = -289,47 kJ mol™!

Khi dét chay 8 kmol CO bang 4 kmol Oz tao ra 8 kmol CO thi lirgng nhiét toa ra la:

(~289,47) kJ mol™" x 8,0x 10° mol =-2,316x 10 kJ

Luong nhiét téa ra nay s& b trir mot phén cho lwong nhiét Qi cin cung cAp. Lugng nhiét phai bd sung
trong trudng hgp ndy 1a: Qy = (2,46 x105-2,316x 10¢) kJ = 1,44x 10° kJ
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2. 1000 °C, lugng CO, thoat ra trong 1 gi¢r 1a 1350 m?:
" ﬂ 1,01325x10° Pax1350m’
“ " RT  8,314Jmol"K™ x1273K

= n(CaCO:;) = 12,924 kmol; m(CaO) =12,924 kmol x 56 kg kmol™ =723,7 kg

Khéi lugng nguyén ligu can clp trong 1 gid:

| magvei = 12,924 kmol x 100 g mol~'/0,95 = 1360,4 kg

makse = 1360,4 kg % 19,5/80,5 = 329,5 kg

M(hdn hop rén sau khi nung) = 1Mdé voi + Mdfesét — m(Coz)
=1360,4 kg +329,5 kg — 12,924 kmol x 44 kg kmol™!
=1121,2 kg

m(Fex03) =329,5%0,07 = 23,1 kg_

Ham lugng CaO va Fe;Os trong hén hop réin sau khi nung:

%mCaO = (723,7 kg/1121,2 kg)x 100% = 64,5%

%mFe;03 = (23,1 kg/1121,2 kg)x 100% =2,06%

(Hoc sinh tinh s6 mol CO; & dp sudt 1 bar vén dirge diém 16i da)

=12924 mol =12,924 kmol

111 1. a) Anode: 2Cl7(aq) = Cl(g) +2e”

(2,0 | cathode: 21{20(1) +2e” = 20H (aq) + Ha(g)
diém) | by Phat bidu dung: (i), (i),

Diém chdm = [(s8 phat biéu chon chinh xdc) — (s phdt biéu chon khong chinh xdc)] x 1/8. DPiém thdp
nhdt 1 0 diém.

¢) Tir céc gid trj A;HS0eva Sy, tinh duge
A HS,, = 447,81 mol™ va A S5y =79,0 JTK™ mol™
Hiéu dién thé If thuyét (& didu kién chuén, 298 K) giita hai dién cyc cua hg dign phén:
IA G| A —TA S| [447,8x10° T mol™ ~298x 79,0 mol 'K~ |_2 )y
nF | | nk || 2x96485Cmol™ |

Higu dlen thé 1f thuyét ti thidu cAn 4p vao hai dién cyc cua hg dién phan 14 2,2 V.
d) P& xuét 02 1i do giai thich:
—Tiéu hao dién nang trong qué tlinh tr uyen tai do dién tr¢ binh, dién tro mang,
— Qué thé cua dién cuc, trong thyc té v6i mdi loai dién cyc ngudi ta 4p mot thé 16n hon gid trj thé 1i thuyét dé
phén ting dign phén xay ra.
(Hoc sinh dé xudt cdc phuong dn hop li khde vdn duwoc diém t6i da)

2.a) S electron t8i da trao ddi & dién cuc Na,MnO2 do sy trao ddi cdc ion Na':

Na,MnQ; = xNa* + xe + MnO»

1 X
ayMnQ;) = ———mol => n(e) = ———mol
nNaMnOz) = = 87 © = aer87

g = n(e)xF = molx96485Cmol™ =121x10° A x3600s = 435,6C = x = 0,44
23x+87

b) O buéc I

Cathode: 2H0(7) + 2¢” = 20H(aq) + Ha(g)
Anode: Nag44MnO; = yNa*+ ye + Nag44.yMnO;
O burée 2:

Cathode: yNa*+ ye + Nao,44.MnQO2 = Nag 44MnO2
Anode: 2Cl(aq) = Ch(g) + 2¢e~

v |1 AA + Me = MMA + 0 Ky = 0,997
4,0 MMA + Me = DMA + H,0 Ko= 2,56
diém)
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K,[AA][ Me]

_ [MMA] _ [H,0] _ 1
[AA] 0 KiLAAMe] | KEGLAAMGY — D01 || Kol Me]
[H,0] [H,0] K, [Me] [H,0]
(trwong hop bidu dién Kep khong c6 sy tham gia ciia san phdm nuwde thi bj trir diém)
o [Me] 1
Dit: x= - = .
[#,0] 1 + 14+ K%

1
Vl-—+K)L>2>< —xKx 2x, |+ Déu“—”xayxakhlL=K2x3x=
Kx Kx KK,
:>77!l‘lﬂ)( N =
1+2x% "»{g
Kl
dn

(Hoc sinh c6 thé dimg cong thirc tinh dgo ham 1,,,, khi Y =0)
x

Hiéu svét tao thanh MMA [6n nhét: 7,,, = 1 = 1 =23,78%
K, 2,56
142% == 1+2% |——
KI

0,997
K, [Ad][Me]

[MMA] = ST =K, x AA]x\/__—[AA] \/"

=[44]

[ DMA] =

[H,0] =[MMA] + 2[ DMA] = [AA]X( J

[AA]X[ \/‘ +2]
[H,0]

= [Me] = === =

\/Kle \/Kle

24 % .
= [Me], = [Me] +[MMA] + 2[ DMA] = [ AA] \/—2 + 2L 4o
KIK2

2 1
[Me], =[AA) —+ £-+2 =[AA] + + 0957 o2 = 4,267 x[ AA]
/ KK, J0,997x2,56 2,56 '\ 2,56

[AA] =[AA)+[MMA] + [DMA]

K, 9 0,997 ) _
=[AA](1+\/—;—241) [AA](2+\/1:] [AA][ 2,56j 2,624 x [ AA)

[d4], 2,624x[44] 1 o 1 1
[Me], 4,267x[AA] m m 1,626
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2. Cupo™ Cans +Cuiat Comar = Caar= Cano— Cuma.— Comay

Cani = 2Canc+ Cumay = Cans = Caao — (Cary —2Caay) — Comay
Caar=Car+ Cpma,— Canap
Cumas = Caiy —2Caayr = Carg —2(Cait + Comas — Cano) = 2(Caao — Coma,) — Cae

AA —H 5 MMA; = Lo =—k*C,,, = In =" Cons _ =~k (*)
dt AA0
Tir s6 liéu di cho, tinh dugc ndng d6 Caay va Cvma
t, phiit | Caay (mol L™ N1 Cwmmay (mol L") | t, phit | Casy(mol L") | Cmmas (mol L D)

0 0,625 0 16 0,0004 0,0214
1 0,4005 0,1945 18 0,0002 - 0,0128
2 0,2608 0,2657 20 0,0001 0,0076
3 0,1635 0,2923 21 0,0000 0,0059
4 0,1045 0,276 22 0,0000 0,0046
5 0,0668 0,2449 23 0,0000 0,0035
8 0,0175 0,1423 24 0,0000 0,0027
10 0,0100 0,086 25 0,0000 0,0021
13 0,0019 0,0449 30 0,0000 0

Hbi quy tuyén tinh thu dugc £ = 0,4446 phiit™

(Hoc sinh cé thé tinh k™ tix (¥) va ldy gid trj trung b/‘nh)

Quan sét s6 lidu thuc nghiém cho théy, tr t =21 pht, nong d0 AA=0 = tirthoi diém nay, téc do phan
ting duoc x4c dinh gn ding boi téc do chuydn héa ciia chit trung gian MMA.:

c
_k;bsCA,MM', = Iﬂ MAA = _kzubs[
dt MMA0
Sir dung céc s6 ligu tirt =21 (phut) t6i t =25 (phit) tinh dugce gid trj trung binh:
I =0,2583 phit.

(Hoc sinh dp dung dpng hoc phdn teng ndi tiép cho Camaa va tinh dimg k; " ciing diege diém 10i da)

dCopy 1]

(4,0
diém)

L p=n(n+2) =2,83 = n=2, ion sit trong thanh phan anion X2 ¢6 2 electron dgc than = c6 céu hinh

3d? = Fe & dang Fe(VI), c6 so oxi héa 1a +6. X2 [a K2FeOs.
X1 1a K4FeOy trong d6 Fe c6 sb oxi héa 1a +4. X3 1a KsFeOq trong d6 Fe 6 sb oxi hoa 14 +5. Céc phuong

trinh phan tng:

Fey03 + 4K50 + 1720, —E¥C—5 2K4FeOy (5.1)
2Fe(OH)s + 10KOH + 3Clp — 2K2FeOq + 6KCl + 8H;0 (5.2)
4K,FeOy4 + 4KOH —2C 5 4K3Fe04 + 2H20 + 02 (5.3)
3K4FeOq + 81,0 — KaFeOq + 2Fe(OH)s + 10KOH (5.4)
3K3FeOq + 4H,0 — 2K FeOq + Fe(OH)3 + SKOH (5.5)
4KaFeOq + 10H;S04 — 2Fea(SOx)s + 30, + 4K2804 + 10H20 (5.6)

2.a) V1 thanh phan céc phirc chét déu tuan theo quy tic 18 electron
X4: [Fe(CO)s)
X5: [Fez(CO)g] v6i 2 loai phéi tir CO véiti 1§ 1: 2

OC,//”
OC——Fen,_Fe-——CO

o I///C\\\\‘ Y,
N %,
oC \0/ “co

G
0]

X6: Nay[Fe(CO)q4]
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b) Xéc dinh X7, X8:

X7: NaFeCsNO4 = Na[Fe(CO)3(NO)] X8: [Fe(CO)2(NO):2]
- oC
RS \ o WO
Fe'l,

oc/ o / \NO
¢) Xéc dinh X9, X10, X11: X10 K2[Fe(NO)2S]2
X9: [Fez(NO)412] \ 2-

ONuy,, / ‘. \\\\ NO

ON/”I[, / \ n\\\\\NO ON/ \ /F .

N & N /F o
X11 Kz[Fm(CO)B]

\Y/

GO

OC\ co /
oCFazz- / ------ Fe<co

OC/\\\/

Néu hoc sinh vé cdc cong thite khdc phit hop vdn cho diém tdi da.

VI
(4,0
diem)

1. Dung dich Na2CO; 0,10 M:
(6.1a) COY + H,0 —= HCO; + OH" Kb=K,/Ka, =10™/10""* =107

(62a) HCO; + H,0==(CO, +H,0)+0H  Kb,=K/Ka, =10"/10"" =107
(6.3a) H,0=—=H" + OH" K, =10
ViKb, 3> Kb, > K, = cén bing (6.1a) 1a chi yéu:
COY + H,0 == HCO; + OH~ Kb, =10~
C: 0,10
[ ] 0,10—x X X

2
0—;— 107 = x =4,467x 107 = [OH ] =4,467x107

= [H"]=2,239x10"" M = pH=11,65
- Dung dich NaHCO; 0,10 M:
(6.1b) HCO; + H,0 —= (CO,+H,0)+0H"  Kb,=K, /Ka, =10 oAt =

(62b) HCO; ——=CO; + H' Kay = 1071032
(63b) H,0 —— H" + OH" K, =10"
C>> Ka,va Ka,xC= 1()_“‘32 >K,,co thé 4p dung cong thirc tinh pH cho hé dém:

pH =— (pKa +pKa,)=— (638+1032):> pH = 8,35

2. a) Cac phén ng c6 thé xéy ra:
NaOH +HCl — NaCl +H;0 0
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Na;CO3 + HCl — NaCl + NaHCO3 )
NaHCOs3 + HCl — NaCl + CO; + H,0 3)
- Néu dung dich chi c6 NaOH thi Vphe = Ve = DD1 12 dung dich NaOH
- Néu dung dich chi c6 NaHCO3 thi chi xay ra phan ting (3) va khong thyc hign dugc phép chufin do véi
chi thi phenolphthalein = DD4 l1a dung dich NaHCO;
- Néu dung djch chi c6 Na2COs thi x4y ra phan tng (2), (3) = 2Vphe = Vmer = DD5 12 dung dich
Na,COs.
- Néu dung dich chita Na2COj3 + NaHCO3 thi xy ra phéan tmg (2) va (3), Khi d6 2Vphe < Vimer => DD2 Ia
dung dich chira Na2CO3 + NaHCO;3
- Néu dung dich chita Na,CO3 + NaOH thi xay ra cdc phan Gng (1), (2), (3), khi d6 2Vhe > Vinee => DD3
12 dung djch chira Na,CO3 + NaOH
Tinh ndng d6 céc chét tan trong DD3 chita NaOH va Na;COs:
Dit x, y 1An luot 14 s6 mmol NaOH va Na;COs. Ta c6 hé phuong trinh:
x+y=0,1058x5,75
x+2y=0,1058%6,25
Giai hé phuong trinh = x=0,5555 (mmol) va y = 0,0529 (mmol)
Nong d6 ciia NaOH = 5,555x 102 M va ciia Na;CO3 = 5,29%x 10~ M
b) Theo phirong dn 2:
C(NaOH) = 0,1058 xV2/10,0
C(Na,CO,) = 0,108 V=Y L
2 10,0
Phuwong dn I cho két qua chinh x4c hon phuong dan 2. Tr ong phirong an 2, khi chudn d6 véi methyl orange
(khoang pH chuyén mau 1 3,1 - 4,4), tai diém két thuc chuén d6 dung dich cé méi trudng acid. Néu khong
loc két tia BaCOs thi BaCOs tan déng k& dfn t6i sai s6 hé thdng I6n hon nhidu so véi phiong dn 1.
(Hoc sinh dé xudt phwong én va gidi thich theo cdch khdc hop li ciing dwrpc diém tdi da)
3.ayb-S-S-D
b) Céc thao tac han che s thit thoat NHa:
- Lam ngudi binh ciu chua dung dich thu dugc sau Budc 1 dén nhiét d6 phong.
- Nhanh chéng Iip binh cu vao hé thdng chung cét.
- PAu éng (3) dit & dudi mit dung dich HCL.
(Hoc sinh dwrpc diém 16i da néu liét ké duwoc it nhdt hai thao tdc)
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