SO GIAO DUC VA PAO TAO KY THI OLYMPIC TRUYEN THONG 30 THANG 4

TINH BA RIA - VONG TAU LAN THU XXVIII - NAM 2024
TRUONG THPT CHUYEN Ngay thi: 06/04/2024
LE QUY PON MON THI: HOA HQC - KHOL: 10
— THOI GIAN: 180 phut
PE CHINH THU'C Hinh thirc 1am bai: Tu luan
D¢ thi c6 04 trang

Lueu y: - Thi sinh lam méi cdu trén mot to gidy riéng va ghi ré cdu sé mdy ¢ trang 1 ciia moi to gidy thi.
- Thi sinh khéng dwoc sir dung bing hé thong tudn hoan cdc nguyén t6 héa hoc.

Cho:H=1;C=12;N=14;,0=16;F=19; P=31; S=32; C1=35,5; K=39; Ca=40; Mn = 55;
Fe =56; Zn = 65; Br=80; [ = 127.
Na = 6,022x10% mol™; 0°C = 273,15K; F = 96485 C mol''; R = 8,314 K'! mol!; 1 atm = 101 kPa;
0 298K: @ =0,0592.
Céu 1. (4,0 diém)
1.1. That ra cac khi hiém cing khong hoan toan tro vé mat hod hoc. Ngay nay, ngudi ta di diéu ché
duoc mot s6 hop chat cuia ching, chiang han cac fluoride cta xenon 1a XeF> va XeF;.
a) Viét cong thirc Lewis ciia XeF2 va XeF4. Cho Xe (Z= 54); F (Z=9).
b) Trong thuyét luc day ciia cac cip electron hoa tri (VSEPR), nguoi ta dua ra cong thirc VSEPR ¢6
dang XBnLm. Trong d6, X la nguyén tur trung tam, n la s6 phdi tir B, m la so cép electron hoa tri
khong lién két (L) cua X. Hay viét cong thirc VSEPR cua XeF> va XeFa.
Hinh hoc electron cho biét phan b khong gian xung quanh nguyén tir trung tam, cua cac phéi tir va
cac cap electron hoa tri khong lién két. Hinh hoc phén tir cho bict phan bo khong gian cua cac
nguyén tr lién két voi nguyén tir trung tam.
¢) Duya vao thuyét VSEPR :
i) Hay cho biét dang hinh hoc electron, hinh hoc phan tir ctia XeF> va XeF4 (kem theo v€ hinh).
ii) Giai thich ngin gon vé nguyén nhan chu yéu lam cho cac dang hinh hoc trén 1a wu tién.
d) ’S(A') oxi hoa cta Xe trong mdi hop chat trén 1a bao nhiéu? Cac hop chét nay thuong déng vai trd
chat oxi ho4 hay chat khur khi tham gia phan tng hoé hoc?
1.2. Cho bang dir li€u sau day:

Hop chét NH3 H20 HF

Ning luong phan li lién két X—H (kJ mol™") 388 464 562

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

b) Sap xép tinh acid theo chiéu ting dan. Giai thich ngin gon.

¢) Su bién ddi vé ning luong lién két c6 mau thuan gi v6i tinh acid cac chat trén khong? Vi sao?
1.3. Hai tiéu phan O, va HO® déu 1a cic chat oxi hod manh. Cho biét trong HO® chi xay ra su to hop
gitta AO 2p, cua nguyén tor O voi AO 1s ctua nguyén to H; nang luong AO 1s cia nguyén tir H cao
hon ning lugng AO 2p, cia nguyén tur O.

a) V& gian d0 MO cua hai tiéu phan nay bang cach sir dung cac AO hoa tri.

b) Dya vao gian d6 MO, cho biét vé mat 1i thuyét O, hay HO® ¢6 tinh oxi hoa manh hon? Giai thich.
Céu 2. (4,5 diém)

2.1. Cac phuong ’tién van tai hién dai da ph:ﬁn st dung nhién liéu hod thach nhu isooc‘gane (CsHis),
hi¢u suat ly thuyé€t cua dong co nhiét thu’cqté bi gid1 han va tbu’(mg dao dong tur 20% dén 40%. Viéc
su dung céc’ pin nhién li¢u 1§1 mot cach dé cai ‘thién hiéu suat dong co cho cac loai xe trong tuong
lai. Hi¢u suat dong co co thé dugc cai thién bang cach sir dung pin nhién liéu hydrogen. Cac phan
ung xay ra khi dot chay isooctane va trong pin nhién liéu hydrogen lan lugt nhu sau:
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CsHig(l) + 25/2 O2(g) — 8COa(g) +9H20(1) AH3,315 =-5065,08 kJ

Ha(g) + 1/2 O2(g) — H20(1) AH3;315 =—285,84 kJ

a) Tinh lugng nhiét toa ra (MJ) khi d6t chay 1 kg isooctane va khi 1 kg khi hydrogen phan tng
trong pin nhién lidu tai 323,15 K. Biét 1 MJ = 10°J.

b) Tinh bién thién nang luong tu do Gibbs chuan ctia phan Gng trong pin nhién liéu hydrogen & 1 bar
va 323,15 K. Cho biét:

323,15K H20(l) | Hx(g) | O2A(g)
S°(JK'mol?) | 70 131 | 205

¢) Hiéu suat nhiét dong 1i twdng (1) ctia pin nhién lidu dugc tinh theo cong thirc sau:

AG°
~ AH°
Xac dinh hiéu suit nhiét dong li tudng (1) cta pin nhién liéu hydrogen & 353,15 K. O nhiét d6
nay, enthalpy tao thanh ciia nudc 1a AHp o) = —281,64 kJ mol™ va bién thién ning luong tu do
Gibbs ctia phan g twong tng 1a A,G° =-225,85 kJ mol ™.
d) Mot chiée xe 6 t6 chay tir Ha Noi t6i TP. Ho Chi Minh (quang duong dai 1700 km) & toc do
trung binh 60 km h'l. Xe duoc trang bi dong co dién 310 kW nhung chi chay trung binh ¢ mure 15%
cong suat to1 da cta no. Gié’sfr hi¢u suat tao ra dién ctia pin nhién liél} hydrogen 1a 75%, hiu suat
cua dong co dién 1a 95%, bien thién nang luong tu do Gibbs cho su dot chay hydrogen trong pin la
A,G =-226 kJ mol™. Tinh khdi luong hydrogen can sir dung.

n

2.2. X¢ét phan ng thuén nghich béc nhit A = B. Phuong trinh dong hoc phan tng thuan nghich bac
nhat c6 dang:
'xOO

(k+k)t=1In
Xpp—X
trong do, X va X« lan luot 1a s6 mol chit A phan ung twong tng & cac thoi diém t va t = oo; k va k’
lan luot 12 hang s toc d6 phan Gng thuin va nghich. Xét 100 mol hdn hop ban diu gom A va B,
theo doi phan ing theo thoi gian ¢ nhi¢t d khac nhau, nguoi ta thu duoc két qua vé s6 mol chit B
trong hon hop phan ung dudi day:

Nhiét @6 | Thoi gian (phat) | 0 5 15 | o

20°C Soémolchat B | 2,0 22,2433 |57,8

40°C Soémol chat B | 2,0 |32,9 | 55,6 | 62,8

a) Tinh hang sb toc d6 ctia phan tng thuan va phan tng nghich & 20°C.
b) Xac dinh nang lugng hoat hoa cta phan tng thuin va phan tng nghich.
¢) Tinh bién thién enthalpy cho phan img A = B.

Céu 3. (3,5 diém)

3.1. X 13 dung dich gdm H3PO4 0,015M va H,SO4 0,010M.

a) Tinh pH cua dung dich X.

b) Tron 50 mL dung dich X véi 16,25 mL dung dich NaOH 0,20M thu dugc dung dich Y. Tinh pH
cua dung dich Y.

¢) Bang tinh toan hiy cho biét c6 hién twong gi xay ra khi cho thém 1 mL dung dich CaCl, 0,20M
vao 1 mL dung dich X.

Cho: pKa (HsPOy) = 2,15; 7,21; 12,32; pKa (H2S04) = 2,00;
pK, (Caz(PO.)s) = 26,00; pK, (CaHPO,) = 6,60 ; pK; (CaSO.,) = 5,04.
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3.2. Phuong an thwe hanh:

Trong phong thi nghiém, dé xac dinh ndng do cua mét dung dich KMnO4 dugc pha san, nguoi ta st
dung phuong phap chuan do oxi hod — khir voi chat chuan HoC>04 0,1M. Phan Gng chuan dé dién
ra la: SH2C204 + 2KMnO4 + 3H2SO4 — 10CO2 + 2MnSO4 + KoSO4 + 8H2O.

Quy trinh tién hanh nhu sau: Dung pipette 1iy 5,0 mL dung dich H2C>04 0,1 M cho vao binh tam
giac, thém khoang 5,0 mL dung dich H2SO4 2M, dun nong trén bép dién dén 70 — 80°C (khong dun
s01). Cho day dung dich KMnOs can xac dinh nong d6 (dugc pha san) vao burette va di€u chinh dén
diém 0. Nho tung giot dung dich KMnO4 can xac dinh ¢ trén vao binh tam giac dung dung dich
H2C>04 dé acid hod, lac déu dung dich to1 khi c6 mau hong nhat bén khoang 20 gidy. Poc va ghi lai
the tich KMnOg trén burette.

a) Giai thich tai sao quy trinh chpé‘in d6 trén khong can str dung ghét chi thi dé‘xéc dinh diém tuong
duong? Tai sao trong phép chuan do nay, dung dich KMnO4 can xac dinh nong d6 duoc cho vao
burette ma khong lam nguoc lai?

b) Trong qua trinh d6 dung dich 1én burette, o gan dau xa cua burette co thé xudt hién cac bot khi.
Hay cho biét cac bot khi nay c6 anh huong dén qua trinh chuan dg hay khong va cach xu 1i cac bot
khi nay (néu co).

¢) Tai sao can dun noéng dung dich trong binh tam giac dén 70 — 80°C ma khong dun s6i?

d) Vai tr¢ cua dung dich H>SO4 trong phep chuan do nay 1a gi? C6 thé thay dung dich H2SOs trong
truong hop nay bang acid khac nhu HCI dugce khong? Tai sao?

e) Phép chuin do dugc tién hanh 3 1an va thé tich dung dich KMnO4 da su dul}g dugc ghi lai trong
bang dudi day. Tinh nong d6 cua dung dich KMnO4 dugc pha san (bd qua sai so chuan dg).

Lin1 | Lan2 | Lan3
V(KMnOg4) (mL) 6,60 6,65 6,60

Céu 4. (3,5 diém)
4.1. Kim loai Zinc (kém) dugc sir dung 1am dién cyc dm (anode) trong pin kim loai — khong khi
(metal — air batteries). Anode trong loai pin nay gom Zn va ZnO. Phan tng oxi hod sau dugc dung
dé sinh ra dong dién voi suét dién dong E°, & 25°C va ap suit 1 bar:

Zn(s) + 1/202(g) = ZnO(s) E°=1,65V (*)
a) Mot pin k&€m — khong khi phong dién voi cuong d6 dong 20 mA trong 24 gi¢. Tinh sy thay doi
khoi lugng dién cuc am (anode) cua pin nay.
b) Xét sw thay d0i suat dién dong ctia mot pin k&m — khong khi theo diéu kién moi truong. Tinh gia
tri suat dién dong cua pin trong tai dinh ni Dinh (Ba Ria — Viing Tau) vao thang 2, nhiét 4o 1a
27°C va do cao (h) 1a 504 m. Ap suét khi quyén duoc tinh theo cong thirc sau:

0,0065h 237

t°C + 0,0065h + 273,15)
Ti 1¢ mol cua oxygen trong khi quyén 1a 21%. Bién thién nang luong ty do Gibbs ctia phan tmg (*)
12 AG,5(27°C) = -3,26x10% kJ mol™ & 27°C va 1 bar.
4.2. Do kho khan trong vi€c luu trit hydrogen, cac nha khoa hoc da nghién ctru phat trién nhirng pin
nhién liéu str dung truc tiép alcohol (vi du nhu ethanol) thay thé cho hydrogen. Mot trong nhimng

mg dung cua loai pin nay 1a st dung dé do ndng d6 ethanol trong hoi thd (fuel—cell breathalyzer).
bién lugng sinh ra ti I¢ véi lugng alcohol trong hoi thd cia ngudi dugce kiém tra.

P (bar) = 1,013 % (1 —

Phan ung x4y ra tai cac dién cuc khi pin lam viéc:

Anode: CH3CH,OH(g) + HxO(l) — CH3COOH(l) + 4H'(aq) + 4e
Cathode: Ox(g) + 4H'(aq) + 4e — 2H>O(l)

a) Tinh suét dién dong chuan cua pin & 298 K.
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Cho biét: Gia tri nhiét tao thanh va entropy clia mot s6 chat:

Chét CH3COOH(1) Ox(g) H,0(1) C2HsOH(g)
AHSog (kJ mol™) — 484,50 0,00 285,83 235,10
SSs (J mol! K1 159,80 205,14 69,91 282,70

b) Trong mot 1an kiém tra, 188 mL hoi thd cia ngudi 1ai xe dugc dua vao fuel—cell breathalyzer, pin
sinh ra dong di¢n trong 10 gidy c6 cuong do khong doi 324 mA. Xac dinh nong do ethanol (theo
mg L) trong hoi thé ciia ngudi 14i xe do.

Cau 5. (4,5 diém)

5.1. Pem thuy phan riéng 1¢ ba chat long khong mau SO2Cl (H) ; HSO5CI (I); S205Cl2 (J) boi dung
dich NaOH (vira du) thi déu thu dugc cuing hdn hop ciia cac san pham tan trong nude, hdn hop san
pham nay phan ing voi dung dich Ba(NO3): tao thanh két tia Q. Sau khi gan hét két tua Q, dung
dich con lai ¢ the tao thanh két tia R khi phan irng v6i lugng du dung dich AgNOs.

a) Viét cong thirc cdu tao cac chat H, I, J.

b) Xac dinh cac chat Q, R va viét cac phuong trinh phan (mg da xay ra.

5.2. Phan ung cua b (iodine), voi HNOs dac tao thanh A1 la don aciq tuong ddi man}}. Al bi mat
nudc hoan toan ¢ 240°C bién thanh hop chat A2 (chtra 2 nguyén t6, phén tram khoi luong cua
oxygen la 23,952%). Bun néng Al véi oleum ¢ 195°C thu dugc hop chat A3, trong khi phan Umg
gilta A1 va iodine trong H>SO4 déc tao ra A4. Cho biét A3 va A4 déu tao thanh tir ba nguyén t6 voi
phan tram khéi luong cta nguyén t6 I va O trong A3 lan lugt 1a 51,417%; 35,628% va trong A4 lan
luot 1a 66,492%; 25,131%. Xéc dinh cong thirc ctia hop chat A1, A2, A3 va A4. Viét phuong trinh
hoa hoc cho cac phan tng xay ra. Coi oleum la H2SO4.SOs.

5.3. Cho so db sau:

Cl, KOH, £° HNO; lodng KOH dic r
I; > B1 > B2 s B3 s B4

Trong d6 B1, B2, B3 va B4 déu 1a mudi potassium & dang khan véi s6 oxi hoa ciia iodine khong
doi. Ti 1€ s6 nguyén tir gitra I va O; khoi lugng mol phéan tor mudi; do dai lién két I-O trong B1, B2,
B3, B4 nhu trong bang sau:

Mudi Bl B2 B3 B4

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

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

V& chu tric cac anion trong B1, B2, B3, B4 va quy gan gia tri d dai cho cac loai lién két I-O trong
tung ion. Biét anion trong B3 c6 tam do1 xtmg. Cho I (Z=53); H (Z=1); O (Z=8).

Cén bg coi thi khong giai thich gi thém.

Ho tén thi SinR: ......coocov i oee e e e ee s SBD e
TFUONG. oo eov v ettt e eee eee eeeeeeaee vee vee vve vevve vvnvnnn e eee TIA/TP: i

Trang 4/4 HOA 10




