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1.1. That ra cac khi hiém cung khong hoan toan tro vé mat hoa hoc. Ngay nay, nguoi ta da
diéu ché dugc mot so hop chat ciia chung, chang han céc fluoride ctia xenon la XeF, va XeFa.
a) Viét cong thirc Lewis ctia XeF, va XeFs. Cho Xe (Z= 54); F (Z=9).

b) Trong thuyét luc day cta cac cip electron hoa trj (VSEPR), nguoi ta dua ra cong thire

VSEPR ¢6 dang XBuLum. Trong do, X 1a nguyén tr trung tam, n 1a s6 phdi tir B, m 12 s6 cap
electron hoéa tri khong lién két (L) ciia X. Hay viét cong thirc VSEPR ctia XeF, va XeFa.

Hir}h hoc electron cho biét phan b khong giar} xung quanh nguyén tur trung tam, cua cac
phoi tir va cac cap electron hoa tri khong lién két. Hinh hoc phan tir cho biét phan b6 khong
gian cua cac nguyén ti lién két voi nguyén tir trung tam.
¢) Dua vao thuyét VSEPR :

i) Hay cho biét dang hinh hoc electron, hinh hoc phén tir cia XeF, va XeF, (kém theo v&
hinh).

ii) Giai thich ngin gon vé& nguyén nhan chi yéu lam cho cac dang hinh hoc trén 1a
uu tién.
d) S6 oxi hoa cua Xe trong mdi hop chét trén 13 bao nhiéu? Cac hop chat nay thuong dong
vai tro chat oxi hoa hay chat khir khi tham gia phan trng hoa hoc?
1.2. Cho bang dir li¢u sau day:

Hop chét NH; | H20 HF
Ning luong phan 1i lién két X—H (kJ mol™) 388 464 562

a) Giai thich sy bién ddi vé ning luong lién két cac hop chat & trén.

b) Sap xép tinh acid theo chiéu tang dan. Giai thich ngan gon.

¢) Sy bién dbi vé ning lugng lién két c6 mau thuln gi vdi tinh acid cac chét trén khong? Vi
sao?

1.3. Hai tiéu phan O, va HO® déu 1a cac chat oxi hod manh. Cho biét trong HO® chi xay ra su
to hop gitra AO 2p, ciia nguyén tir O v6i AO 1s cua nguyén tir H; nang lugng AO 1s cua nguyén
to H cao hon nang lugng AO 2p, ctia nguyén tir O.

a) V& gian d6 MO ciia hai tiéu phan niy bang cach sir dung cdc AO hoa tri.

b) Dua vao gian d6 MO, cho biét vé mat li thuyét O, hay HO® ¢6 tinh oxi hoa manh hon? Giai
thich.

4
(32/8)

1.1
(1,5d)

1.1. a) Cong thuc Lewis cua XeF2 va XeFa:
\ /
# \F.

F—Xe—F

2/8

b) Trong XeF2 co 5 cip electron xung quanh Xe, trong d6 2 cip lién két va 3 cap
khong lién két, cong thirc VSEPR 1a XeB,Ls (hodc XeFaLs).

Trong XeF4 c6 6 cip electron xung quanh Xe, trong d6 4 cap lién két va 2 cap khong
lién két, cong thirc VSEPR 1a XeBaL, (hodc XeFaLa).

1/8

1/8

¢) Theo thuyét VSEPR XeF,Ls c6 dang hinh hoc electron ludng thap tam giac. Véi
dang hinh hoc nay 3 nguyén tir lién két nim thang hang 1am cho 3 cip electron khong
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lién két tao thanh goc 120° voi nhau, giam thiéu luc day giita cac doi electron khong | 1/8
lién két. Vi thé dang hinh hoc phan tir tuyén tinh (thang) dugc vu tién hon.
E

l
F—Xe—F F—Xe—F

.
~

E E Hinh hoc phan tur XeF, 2/8
Hinh hoc electron XeF,
Theo thuyét VSEPR tiéu phan dang XeF4L, c6 dang hinh hoc electron bat dién:

E
F. | F . E
“Xe ‘, o
F F
é 2T 28
Hinh hoc electron XeF, Hinh hoc phan tr XeF,

Hinh hoc electron bat dién trong d6 cac nguyén tir nam trén hinh vudng phang lam
cho cac goc day giira cac cdp electron khong lién két v6i nhau, giira cac cip electron
khong lién két véi cac cip electron lién két cling nhu gitta cac cdp electron lién két
déu khong nho hon 90°, giam t6i da luc day gitta cac cdp electron va duoc uu tién
hon.

1/8

d) F ludn c6 s6 oxy hod 13 -1. Vi vdy, cac s6 oxy hoa tuong tng cua Xe 1a +2 (XeF2) | 2/8
va +4 (XeF4). Céc tiéu phan nay 1a nhiing tac nhan oxy hoa rat manh.

1.2 a) Tu N dén F, ban kinh nguyén tir giam dan — d¢ dai lién két X-H giam dan — do | 3/8
(1,0d) | bén lien két tang dan — ning luong lién két ting dan.

b) Tinh acid cia NH3; < H,O <HF. Tu N dén F, 46 am dién tdng dan nén lién két X- | 2/8
H cang phan cuc, tinh acid tang dan.
HS c6 thé gidi thich dua trén do bén ciia dang base lién hop van cho di diém

¢) biéu nay khong mau thuan véi gia tri nang luong lién két do tinh acid thé hién qua | 3/8
trinh phan cat di li, con nang luong lién két 1a nang luong pha v lién két theo kicu

phan cét dong li.
1.3 a)
(1,5d) | Gian @6 MO ciia Oy
N1
Htt s T Tt
2p H 1 2p
? TTpr TTZpy
) t
=] by
E o 5/8
2 jr1
Oy
i} ’ t
2s T_ 2s
025
o, o, O
Gian d6 MO cua OH®:
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1/8

b) OH" 1a tiéu phan c6 tinh oxy hoa manh hon.
Tinh oxy hoa thé hién qua kha nang nhan electron. Electron dugc nhan vao MO chtra

1 electron cua O>” va OH®, trong d6 MO chtra 1 electron ciia OH® (chinh 1a AO cua
0) c6 mirc ning luong thap hon so véi MO chira 1 electron ciia Oy (13 MO 7*) nén 1/8

vé mat li thuyét, OH? ¢6 tinh oxy hod manh hon O>".
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2.1. Cac phu’ong tién van tai hién dai da phén sur dyng nhién liéu hoa thach nhu isooctane
(CgH]g), higu suat ly thuy€t cua dong co nhiét thyc te bi giéri han va thuc‘mg dao dong tir 20%
dén 40%. Viéc st dung cac pin phién liéu la mé_jc cach dé cai thiér} hiéu suat dong co cho cac
loai xe trong tuong lai. Hi€u suat dong co c6 thé dugc cai thién bang cach sir dung pin nhién
liéu hydrogen. Cac phan tng xay ra khi d6t chay isooctane va trong pin nhién liéu hydrogen
lan luot nhu sau:

CsHis(1) + 25/2 0x(g) — 8COx(g) +9IH,0(1) AHS,315 =—-5065,08 kJ

Ha(g) + 1/2 Oa(g) — H20(1) AH3;3,15 =-285,84 kJ

a) Tinh luong nhiét toa ra (MJ) khi d6t chay 1 kg isooctane va khi 1 kg khi hydrogen phan
g trong pin nhién liéu tai 323,15 K. Biet 1 MJ = 10°J.

b) Tinh bién thién ning luong ty do Gibbs chuan ciia phan tmg trong pin nhién liéu hydrogen
& 1 bar va 323,15 K. Cho biét:

323,15K H>O0() | Hax(g) | O2(g)
S°(JK'mol!) | 70 131 | 205

¢) Hiéu suit nhiét dong Ii tuong (n) cua pin nhién lidu duge tinh theo cong thirc sau:

B AG°

= m

Xéc dinh hiéu suit nhiét dong li tudong (1) cua pin nhién liéu hydrogen & 353,15 K. 0
nhiét d¢ nay, enthalpy tao thanh ciia nu6c 1a AgHpy ) = —281,64 kJ mol™' va bién thién nang
lwong tu do Gibbs cua phan ing twong ting 1a A,G° = -225,85 kJ mol .

d) Mot chiée xe 6 t6 chay tir Ha Noi t6i TP. H6 Chi Minh (quing dudng dai 1700 km) & toc
d6 trung binh 60 knq h1 Xe duoc trang bi dong co dién 310 kW nhung chi chay trung binh
6 mirc 15% c()ng suat toi da cua no. Gia s hiéu’ suat tao ra dién cua pin nhién li¢u hydrogep
l1a 75%, hiéu suat cua dong co dién 1a 95%, bién thién ng‘lng lwong tu do Gibbs cho su dot
chay hydrogen trong pin 1a A,G = —226 kJ mol™". Tinh khoi lwgng hydrogen can sir dung.

U]

2.2. Xet phan tng thudn nghich bac nhit A = B. Phuong trinh dong hoc phan mg thuan
nghich bac nhat c6 dang:
Xoo

(k+Kk)t=In
Xey— %
trong d6, X va X.,1an luot 1 s6 mol chat A phan tng tuong tmg & cac thoi diém t va t = oo; k
va k’1an luot 1a hang s6 toc d6 phan tmg thuén va nghich. Xét 100 mol hdn hop ban dau gdm
A va B, theo ddi phan (g theo thoi gian & nhiét ¢ khac nhau, ngudi ta thu duoc két qua vé
s6 mol chét B trong hdn hop phan ng dudi dy:

Nhiét d | Thoti gian (phat) | 0 5 15 o0

20°C Sodmolchat B | 2,0 22,2 |433|578

40°C Somol chat B | 2,0 | 32,9 | 55,6 | 62,8
a) Tinh hang s6 toc do ctia phan mg thuan va phan tmg nghich ¢ 20°C.

b) Xéc dinh nang luong hoat hoa cia phan trng thudn va phan ung nghich.
¢) Tinh bién thién enthalpy cho phan (mg A = B.

4,5
(36/8)

2.1
(2,25d)

a) Enthalpy phan tng chay cua isooctane va hydrogen tai 323,15 K:

- P6i v6i 1 kg isooctane CsHis:

~5065,08 x 10°
114 x 1073

AH° (CgH ) = x 10 =—44,43 (MJ)

- P6i v6i 1kg hydrogen:
AH(H,)  -285,84 % 10°

x 10 =-142,92 (MJ
M(H,) 2% 107 (MJ)

A;’]—IO (HZ) =

3/8
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b) Tinh toan cho phan ung: Ha(g) + 1/202(g) — H2O(1)

A,S° = S°(H,0,1) - S°(H,g) — 1/2 §°(0,,2) = —163,5 J. K .mol™) 2/8

AG® = AH® —TA,S° = 285,84 + 323,15 x 163,5 x 107 = -233 (kJ.mol™") 2/8

¢) Hiéu suét nhiét dong cua pin nhién li¢u: 3/8
MG 22585

= = o/ — o
1= 517 Tasies * 100% = 80.18%

d) Thoi gian chay xe:
s 1700 1/8
T Goneog 1020006
Néng lugng can thiét dé chay xe:
Woinmide =P Xfxt= 310x10°x 15% x 102000 = 4,743x 10° (J) 1/8
Nang Iugng cuc dai do pin dién san sinh ra:
chn thiét 47743 X 109 9
Wsink ra = = 75% x 95% =6,057 x 10" (J) 1/8

npin dién x ndéng co
Khéi luong hydrogen can str dung:
9
I/Vsinh ra- M= 69657 x 10

m= —————— x2x10°=5891 (k 2/8
AG] 2,26 x 10° (ke)
2.2 a) Phuong trinh dong hoc phan ung thudn nghich bac nhat:
Xoo
(2,25d) (k+k)t=In
Xoo—X

trong d0, X va X 1an luot 1a s6 mol chit A phan (mg & cac thoi diém t twong tng va t
= o0,

- Ban dau c6 tong cong 100 mol chit A va B. G 20°C, s6 mol chét A phan tng tai cac
thoi diém la:

Thot gian (phat) 5 15 0
S6 mol chat A phan tmg 222-2,0= 433-20= 57,8-2,0= 1/8
(mol) 20,2 41,3 55,8
S . Nl % 1 558  _ -l
Tait=35phat: (k+k') = - In T3 In 55202 0,09 (phut™) 28
o - T RS P 558 -l
Tait=15phut: (k+ k") - In T T In 55413 0,09 (phut™)

- Céc gid tri (k + k) & céc thoi diém déu bing 0,09 phat. Vay k + k= 0,09 phat!. | 1/8
- Mt khc, tai t = o can bing duoc thiét lap: K = k/k’ = [B]/[A] = 57,8/(100 — 57,8) | 1/8
— 1,37

- Tir @6 ta tinh duoc gia tri k = 0,052 phut™! va k’ = 0,038 phut™! (tai 20°C).

2/8
b) - Ciing x4c dinh tuong tuy nhu tai 20°C, ta tinh dugc gia tri héng s6 toc do phan
{mg thuan va phan g nghich tai 40°C: k = 0,089 phut! va k’ = 0,053 phat™'.
; T Y A
- Phuong trinh Arrhenius: /n 5 X ( nTT ) 48

thay cac gia tri hing s6 téc d6 phan tung thuin va nghich tai hai nhiét do, ta xac dinh
dugc nang lugng hoat hoa ctia phan rng thuan va phan tng nghich:
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r zn/ﬁ RTIT, " (0,052> 8.314x313x293 20487,3 (Jmol™)
@ thugn = T =T, 0,089 293 - 313 T 2/8
r ln/ﬂ JRTIT, _ I <0,038>  8.314x313x293 12683.9 (J.mol™)
@ nghich = 4 T, — T, 0,053 293 —313 S 2/8
¢) Bién thién enthalpy ctia phan tng:
AH = E,, jign—Ea, nghicn = 20487,3 — 12683,9 = 7803,4 (J.mol ™) = 7,8 (kJ.mol ") 3/8
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Ciu Noi dung Diém
3.1. X 1a dung dich gdm H3PO4 0,015M va H,SO4 0,010M.
a) Tinh pH cua dung dich X.
b) Trén 50 mL dung dich X v6i 16,25 mL dung dich NaOH 0,20M thu duoc dung dich
Y. Tinh pH cua dung dich Y.
¢) Bing tinh toan hiy cho biét co hién twong gi xay ra khi cho thém 1 mL dung dich CaCl,
0,20M vao 1 mL dung dich X.
Cho: pK. (H3POy) =215, 7,21; 12,32,  pK,(H:S04) = 2,00;
pK; (Cas3(POy)z) = 26,00, pK, (CaHPOy) = 6,60 PK;
(CaSOy) = 5,04.
3.2. Phuwong an thuc hanh:
Trong phong thi nghiém, dé x4c dinh néng d6 cuia mot dung dich KMnO, duoc pha san, nguoi
ta sir dung phuong phap chuan d6 oxi hoa — khir vi chat chuan H,C,04 0,1M. Phan tng chuan
do dién ra la: S5H>C,04 + 2KMnO4 + 3H,SO4 — 10CO;, + 2MnSO4 + K2SO4 + 8H0.
Quy trinh tién hanh nhu sau: Dung pipette 1dy 5,0 mL dung dich H>C204 0,1 M cho vao binh
tam giac, thém khoang 5,0 mL dung dich H>SO4 2M, dun nong trén bép dién dén 70 — 80°C
Chu 3 (khong dun s61). Cho day dung dich KMnOs can xac dinh nong d6 (dugc pha san) vao burette 35
au va diéu chinh dén diém 0. Nho timg giot dung dich KMnOs can xdc dinh ¢ trén vao binh tam K
gide dyng dung dich HxC,04 da acid hoa, lac déu dung dich t6i khi c6 mau hdng nhat bén | (28/8)
khoang 20 gidy. Poc va ghi lai the tich KMnOjy trén burette.
a) Giai thich tai sao quy trinh chuan (j(f) trén khong can sir dung ché‘g chi thi dé xai‘c dinh diém
tuong duong? Tai sao trong phép chuan d6 nay, dung dich KMnOs can xac dinh nong d6 duoc
cho vao burette ma khong lam nguoc lai?
b) Trong qua trinh d6 dung dich 1én burette, & géq dau xa cua burette c6 thé xuét hién céc bot
khi. Hay cho bi€t cac bot khi nay c6 anh huong dén qua trinh chuan d6 hay khong va cach xur
li cac bot khi nay (néu co).
¢) Tai sao can dun néng dung dich trong binh tam giac dén 70 — 80°C ma khong dun soi?
d) Vai tr6 cua dung dich H,SO, trong phép chuin d6 nay 1a gi? C6 thé thay dung dich H,SO4
trong truong hop nay bang acid khac nhu HCI dugc khong? Tai sao?
€) Phép chuan d6 duoc tién hénh 3 1an va thé tich dung dich KMnOs, cjﬁ st dung duqq ghi lgi
trong bang dudi day. Tinh nong do ctia dung dich KMnO, duoc pha san (b6 qua sai s chuan
do).
Lin1 | Lan2 | Lan3
V(KMnOg4) (mL) 6,60 6,65 6,60
31 g, HSOs @ H + S04 (1)  Ka=102
(1,54) HsPOs 2 H' + HoPOs(2)  Kap = 10215
HPOs 2 H" + HPO4*(3)  Ka=1072!
HPO4* 2 H" + PO4* 4) Ky = 10712:32
H,O 2 H'+ OH (5) Kw=10"
Kax COHSO ~ Kaix COH3SO4 >> Ky; Ka1 >> Kaz >> Kas — chi ¢6 (1) va (2) quyét dinh s
pH cua hé.
BTND H", ta co:
[H'] = [SO4*] + [H2PO47] + 0,01 1/8
K K.
N h= —a xC° XCOHPO +0,01
h+K, rso h+K,
- h=0,01785M = pH=1,748 1/8

2. Tron 50 ml dung dich X véi 16,25 ml dung dich NaOH 0,20M
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0o _ 00150 _ 2 o, _0015x50_ 3
HS0: 66,25 265 HPO: 66,25 265

1/8
o _02x1625_13
or 66,25 265
XA ) 2 oA 9
D¢ thay phan ung vira @@ — TPGH: SO4~ —— M va POs™ — M
265 265
PO4* + H,0 2 HPO4* + OH" 6) Kpi=10"68
HPO4* + H,0 2 H,PO4” + OH" (7) Kpz = 107
H>PO4 + H2O 2 H3PO4 + OH” (8) Kpi = 107118
SO4* + H,0 2 HSO4 + OH" 9) Kp = 1071290
D@ thay (6) 1a cha yéu. 1/8
Tinh [OH] theo cin bang phan li cua (6) —» [OH] = 8,145x10°M = pH = 11,91 1/8
3. a) Cho thém 1 ml dung dich CaCl, 0,20M vao 1 ml dung dich X.
= Cla=0.10M; Cl =0,005 M5 C}y 6, = 0.0075M 8
Tuong tu v (1); tinh duge [H'] ctia dung dich sau khi tron theo biéu thirc:
LS OHSO_+£><C‘,; oo, + 0,005 —h=0,01047M 18
h+K, s htK, U
— [SO4] = L><CO ~=0,00244M;
h+Ka HSO,
[POs] = Kﬁgi;i T(Ka?’ XC}po, = 8,145x10°M;
al 1/8
[HPO42']=$ XC}po, = 1,782x10°M
al
= kiém tra diéu kién két taa:
[Ca®"]x[SO4>] = 2,44x10™ > Ks (CaSOs) — c6 két tia CaSO4 18
[Ca> PPXx[PO+>]? << Ks (Ca3(PO4)2) — khong c6 két tiia Caz(POs), 1/8
[Ca®"]x[HPO4>] << Ks (CaHPO4) — khong co két tia CaHPO4 1/8
3.2 a) - Thi nghiém xac dinh néng d6 chinh xac cua dung dich KMnOy4 theo oxalic acid
(2,0d) | khong can dung chét chi thi mau vi ban than dung dich KMnOs ¢ dang oxy héa MnO4”
c6 mau tim va dang khir Mn?>* khéng mau, ta s& chuan cho téi khi ndng d6 MnO4 da | 2/8
16n dé c6 thé quan sat duoc mau hong nhat cia MnO4” dur.
- Néu dé KMnOq4 trong binh tam giac, khi chuén do oxy hoa khir s& tao thanh Mn?",
Mn?* phan mg voi lugng du MnO4™ tao thanh két tiia kho tan MnO» gay sai s6 chuan | 1/8
do.
2MnOs + 3Mn?* + 2H,0 — 5MnO»l + 4H'
b) Céc bot khi s¢ chiém chd cua dung dich KMnOj4 trén burette va lam sai 1éch vé thé
tich dung dich, gay sai s6 chuan do. 1/8
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Cach xur 1i bot khi: M nhanh van xa cta burette cho dung dich chay manh xudng, pha | 2/8
v& bot khi. Sau d6 lai cho ddy dung dich KMnOj vao burette va diéu chinh dén diém
0 rdi tiép tuc chuan do.

¢) Do tao thanh khi CO2 nén phan tng chuan do xay ra kha cham, vi viy can phai dun | 2/8
nong dung dich trong binh tam giac dén 70-80°C dé lam ting téc do phan tGng. Tuy
nhién khong nén dun sbi vi oxalic acid s€ bi phan huy ¢ nhiét do cao hon.

d) - KMnOj4 thé hién tinh oxy hoa manh nhét trong méi truong acid va tao thanh san | 2/8
pham khir Mn?* khong mau, vi vdy thém dung dich H>SO4 dé tao méi trudng acid cho
phan ung.

- Khéng thé thay bang dung dich HCI dé tao mai truong acid vi HCI c6 tinh khir ciing | 2/8
¢6 kha ning phan tmg véi KMnO; giy sai s6 chuan do.

e) Phuong trinh phan tng chuén do:
5H,C,04 + 2KMnOs4 + 3HSOs — 2MnSOs4 + 10CO2 + Ki2SOs4 +
8H>O
Tai thoi diém ding chuan do: 2.C(H2C204). V(H2C204) = 5.C(KMnOy4).V(KMnO4)
Thé tich trung binh cua dung dich KMnOj d3 st dung:

V1= 1/3(V1+ V2+V3) =6,62 (mL) 2/8
Né)ng dd cua dung dich KMnO4 dugc pha san:
C(KMnOg4) =(2.0,1.5)/(6,62.5) = 0,03 (M) 2/8
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Cau 4

4.1. Kim loai Zinc (kém) dugc stir dung lam dién cyc 4m (anode) trong pin kim loai — khong
khi (metal — air batteries). Anode trong loai pin nay gom Zn va ZnO. Phén Ung oxi hod sau
duoc dung dé sinh ra dong dién voi suét dién dong E°, ¢ 25°C va ap suét 1 bar:

Zn(s) + 1/202(g) — ZnO(s) E°=1,65V (¥)
a) Mot pin k€m — khong khi phong dién voi cuong dd dong 20 mA trong 24 gid. Tinh su thay
d6i khéi lvong dién cuc 4m (anode) ctia pin nay.
b) Xet su thay d6i suat dién dong cua mot pin k&m — khong khi theo diéu kién méi truong.
Tinh gi4 tri suat dién dong cua pin trong tai dinh nti Dinh (Ba Ria — Viing Tau) vao thang 2,
nhiét d6 1a 27°C va d6 cao (h) 1a 504 m. Ap suét khi quyén duoc tinh theo cong thirc sau:

0,0065h Rl
t°C + 0,0065h + 273,15)

Ti 1¢ mol cuia oxygen trong khi quyén 1a 21%. Bién thién nang luong tu do Gibbs ciia phan
tmg (*) 1a AG,0(27°C) = —3,26x10% kJ mol! ¢ 27°C va 1 bar.
4.2. Do kh¢ khan trong viéc luu trir hydrogen, cac nha khoa hoc dé nghién ctru phat trién
nhimg pin nhién liéu str dung tryc ti€p alcohol (vi du nhu ethanol) thay thé cho hydrogen. M6t
trong nhiing ing dung cua loai pin nay la st dung d€ do nong d6 ethanol trong hoi thé (fuel—
cell breathalyzer). Dién luong sinh ra ti 1€ vi luong alcohol trong hoi the cua nguoi duge
kiém tra.

P (bar) = 1,013 ><(1

Phan rng x4y ra tai cac dién cyc khi pin lam viéc:

Anode: CH;CH,OH(g) + H,O(I) — CH3;COOH(l) + 4H'(aq) + 4e
Cathode: Ox(g) + 4H'(aq) + 4e — 2H>O(l)

a) Tinh suét dién dong chuén cta pin & 298 K.

Cho biét: Gia tri nhiét tao thanh va entropy cua mot s6 chat:

Chét CH3;COOH(1) 02(g) H>O(1) C,HsOH(g)
AH3gg (kI mol'l) — 484,50 0,00 — 285,83 —235,10
S99 (3 mol ' K1) 159,80 205,14 69,91 282,70

b) Trong modt lan kiém tra, 188 mL hoi thd cua nguoi lai xe dugc dua vao fuel-cell
breathalyzer, pin sinh ra dong dién trong 10 gidy co cuong do khong doi 324 mA. Xac dinh
nong do ethanol (theo mg L) trong hoi thé cua ngudi lai xe do.

3,5
(28/8)

4.1
(1,25d)

a) Phan tng Zn — ZnO xay ra & anode va tiéu t6n 2 mol electron cho mdi mol Zn bi
oxi hod. Khéi luong anode thay dbi 1a khdi luong ctia oxygen ting thém:

0,02 x 24 x 3600
© 2x96485

m x 16=0,143 (g)

3/8

b) Ap suét khi quyén tai d6 cao 504 m va nhiét 6 27°C 1a:
0,0065 x 504 231
T 27+0,0065 x 504 + 273,15) = 09568 (bar)
Ap suét riéng phan cuia oxygen tai do cao 504 m va nhiét d6 27°C la: Po, =0,21.P=
0,2 (bar)
Ta co:

P=1,013 x (1

AG(27°C) = AG® (27°C) +1/2RTInP,
AG(27°C) =-3,26.10> + 0,5 x 8,314 x 300 x (In0,2) x 107 = —-3,28.107 (kJ.mol ™)
— E(27°C) = (-AG)/nF = (3,28.10% x 10%) + (2 x 96485) = 1,70 (V)

2/8

2/8
3/8

4.2

a) - Phan Uing x4ay ra tai cac dién cuc:
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(2,25d) | Anode: CH3CH,OH(g) + H,O(1) — CH3COOH(l) + 4H'(aq) + 4e

Cathode: Ox(g) + 4H'(aq) + 4e — 2H20(1)

Phan tmg téng: CH;CH,OH(g) + Ox(g) — CH3COOH(l) + H.O(l) 2/8

- Tinh suc di¢n dong chuén cua pin tai 298 K:

A H59g = AH595(CH; COOH) + AdH595(H,0) —AdH595(05) —AdH595(CH;CH,OH)
A, Hos = (-484,50) + (-285,83) — (=235,10) — 0 = —535,23 (kJ.mol™) 2/8

A, S595 = S59s(CH;COOH) + S595(H,0) —S8595(0;) —S59s(CH;CH,0H)

A,S%s = 159,80 + 69,91 — 282,70 — 205,14 = —258,13 (J.K™".mol ™) 2/8
o B 5 | 28
A, G595 = A, Hbgg — TA, 8595 = =535,23 — 298 x (=285,13) x 10~ = -458,31 (kJ.mol™")
A,G5s 458,31 x 10°
Eon=—3F  ~ axoeass M 8
b) S6 mol ethanol can dé tao dong dién 324 mA trong 10s:
324 x 107 x 10 “
Nethanol =~ 0ea85 8,4.10™ (mol) 2/8
Nong do ethanol trong hoi thé nguoi 14i xe:
8,4.10° x 46 107 22,06 |
0188 =2,06 (mg.L™) 4/8
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Noi dung

Piém

Cau s

5.1. Pem thuy phan riéng 1¢ ba chit long khong mau SOCL, (H) ; HSOsCl (I); S205ClL (J)
boi dung dich NaOH (vira du) thi déu thu duoc cung hdn hop cia cac san pham tan trong
nudc ’hon’ hop san phdm nay phan Gmg véi (dung dich Ba(NO3); tao thanh két tua Q. Sau khi
gan hét két tua Q, dung dich con lai c¢6 the tao thanh két tia R khi phan ung voi lugng du
dung dich AgNO:;.

a) Viét cong thirc cAu tao cac chat H L J.

b) Xac dinh cac chat Q, R va viét cac phuong trinh phan g di xay ra.

5.2. Phan tmg cua I, (iodine) v6i HNO;s dac tao thanh A1 1a don acid tuong dbi manh. A1 bi
mat nude hoan toan ¢ 240°C bién thanh hop chat A2 (chira 2 nguyén t6, phan tram khoi lugng
cua oxygen la 23,952%). Bun nong A1 v6i oleum 6 195°C thu dugc hop chat A3, trong khi
phan tng gitra A1 va iodine trong H,SO4 ddc tao ra A4. Cho biét A3 va A4 d€u tao thanh tur
ba nguyén t0 vo1 phén tram khoi lugng cua nguyén t6 I va O trong A3 lan luot la 51,417%;
35,628% va trong A4 lan luot 1a 66,492%; 25,131%. Xéac dinh cong thic cia hop chat Al,
A2, A3 va A4. Viét phuong trinh héa hoc cho cac phan ting xay ra. Coi oleum la H>SO4.SO:s.
5.3. Cho so dd sau:

ClL, KOH, ¢° HNO; lodng KOH dic £
Iy »B1 > B2 >»B3 > B4

Trong do B1, B2, B3 va B4 déu 1a mudi potassium ¢ dang khan voi so oxi hoa cua iodine
khong dbi. Ti 1& sb nguyén tir giita I va O; khdi luong mol phan tir mudi; do dai lién két -O
trong B1, B2, B3, B4 nhu trong bang sau:

Mubi B1 B2 B3 B4

I:0 1:6 1:4 1:5 2:9

M (g mol ) 304 230 572 554
I-0A) |1,80;1,95](1,78 | 1,81;1,96;2,00 | 1,78; 2,01

V& céu tric cac aniop trong B1, B2, B3, B4 va quy gan gi4 tri d6 dai cho cac loai lién két I
O trong tung ion. Bi€t anion trong B3 c6 tam doi xung. Cho I (Z=53); H (Z=1); O (Z=3).

4,5
(36/8)

5.1
(1,0d)

a) Cong thuc cAu taocua G, H, I va J:

O O O O
| 1 1] ll

S., S.. S S
cl” \b’CI cl” \'b“OH cl” \gogf ~Cli

H SO,Cl, | HSO4CI J S,04Cl,

3/8

b) Cac két tia Q va R mau tring va khong tan trong acid — Q 1a BaSO4 va R 1a AgCl.
SO2Cly + 4NaOH - 2NaCl + Na»SO4 + 2H,0
HSOsCl1 + 3NaOH - NaCl + NaxSO4 + 2H,0
S205Cl, + 6NaOH - 2NaCl + 2NaxSO4 + 3H20
NaxSOs4 +BaCl, - BaSO4 + 2NaCl
NaCl + AgNO3 > AgCl + NaNOs3

5/8
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5.2 a) Xac dinh A1, A2, A3 va A4:

(1,6254) | - Tir % khéi luong oxygen xac dinh dugc A2 1a LOs. 2/8
- Suy ra A1 la HIOs. 1/8
- T dir kién A3, A4 tao thanh tir 3 loai nguyén t6 va % khéi luong iodine, oxygen
xac dinh dugc A3 1a [2S2011 va A4 1a SOe. 4/8
- S6 oxy héa cuia S trong A3, A4 1a +6 nén sé oxy hoa cua I trong A3, A4 lan luot 1a
+5 va +3, suy ra A3 1a (102)2(S207) va A4 1a (I0)2(SO4) 2/8
Phan tng:

I> + 10HNO3(d) — 2HIO3 + 10NO; + 4H20
2HIO; — 1205 + H,O
2HIO3 + H2S04:SO3  — (102)2(S207) + 2H20 4/8
6HIO; + 21> + SH2S04 — 5(10)2804 + 8H20
53
(1,875d) Muoi B1 B2 B3 B4
I:0 1:6 1:4 1:5 2:9
M 304 230 572 554
Tur bang trén xac dinh duge B2 1a KIO4 suy ra sd oxi héa cua iodine trong cac hop
chat +7 (phu hop véi diéu kién phan tng tao ra B1). Tir s6 oxi hoa +7 cia iodine va | 1/8x4
khdi luong mol M céc mudi xac dinh duoc: B1 1a KoH3I06; B4 13 K409 va B3 1a
K4H2I2010.
B1 B2
o 2- (l)
Ou,,, ! \\\\\\\ OH Mg
o~ |\OH © o
OH o
. . I-O=1,80 A
I-FO=1,80 A;-F-OH=1,95 A
B3 B4
o) - o |*
[0) OH 4 ()"ru\, . % \/\““O
0., | \\\\\\ 0| \\\\\ 0 /"’\()':F"\
0/ i \0/ ‘1 \0 O 0 O
OH o) ; 0
. I-O (dau mat) = 1,78 A
O Cawmi) = Lsl & I-O (cu néi) =2,01 A
I-O (cdu ndi) =2,00 A
I-OH = 1,96 A
M&i cau tric B1, B2, B3, B4 diing cho 1/8 (néu chi tim dwgc CTPT thi cho 1/8)
Gan d¢ dai lién két I-O & B1, B3, B4 diing cho 1/8 x7 mdi gia tri
.......................... HET..cooovineeenninneeenne
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