TRUONG PHO THONG NANG KHIEU
_ TRUNG TAM PHAT TRIEN
NANG LU'C NGUOI HQC (PTNK-Hub)

DAP AN DE THI THI”J’ LAN 2 -2024
MON HOA HQC

Cau 1 (2 diém): i q
1.1. Hoan thanh chuo6i chuyén hoéa sau:
MgCO3;.Mg(OH), - MgO - (CH3COO0),Mg - Mg(OH),

PAP AN DE NGHI:

MgCO;.Mg(OH), > 2 MgO + H,0 + CO,
MgO + 2 CH;COOH - (CH;COO),Mg + H,0
(CH;CO0),Mg + 2NaOH > 2 CH;COONa + Mg(OH),

1.2. Khi nung CaO v&i carbon khoang 2000°C thu duoc chét ran X va khi Y. Néu d6t khi
Y thi duge khi Z. Néu cho ran X vao nuée thu duoc dung dich cua chét tan T, chat tan T va khi
W. Dét chay hoan toan khi W thu dugc khi Z. Néu dun néng T (dang ran khan) trong khi Cl, thi
thu duoc chat ran (cong thie 1a Ca(ClO,),.CaCl,.Ca(OH),.2H,0, dung lam chat tay trang).
- X4c dinh cac chat X, Y, Z, T, W va viét cac phuong trinh phan tmg héa hoc xay ra.

PAP AN PE NGHI:

0
CaO + 3C 200—6; CaC, + CO (X: CaC,; Y:CO)
CO +% 02 > C02 (Z COz)
CﬂCz + HzO > Ca(OH)2 + Csz. (T Ca(OH)z, W: C2H2)
C,H, +5/20, = 2CO, + H,O

5Ca(OH)2 + 4C12 > Ca(CIOz)ZCElClzca(OH)zszO +2 CaC12 + 2H20
Hoac

4Ca(OH)2 +4C12 > Ca(C102)2 + 3C3C12 +4H20

2H20 + Cﬁ(OH)z > Ca(OH)22H20

Cau 2 (2 diém): , ‘
~2.1. Cho biét cong thuc cau tao cua A va hoan thanh phuong trinh phan ng theo so d6
chuyén hoa sau:

0O
(1) (2) (3) nn
CsH18 ﬁ A ﬁ C2H50H ﬁ C2H50'C'C'O'H

1w |

PAP AN DE NGHI:

(1) CgHyg > CH,=CH, + C¢H,,4
(2) CH=CH, + H20 <—“‘i‘ CH;CH,0H
(4) CH,CH,0H <5 CHz—CHz + 1,0

O4ad

(3) CH3CH,OH + HOCO- COOH «— C,H;0CO-COOH + H,0



2.2. Thuy phén tinh bt tao ra glucose. Glusose c6 thé bi chuyén hoa thanh cac chat khac
nhau nhd men hodc vi khuan. Néu dung men ruou, glucose tao ra rugu ethylic tuy nhién khi Ién
men glucose bang khuan Clostridium Acetobutylicum thi thu duoc acetone (CH;COCHj3), butanol
(C4Hy-OH) va hon hop khi gdm CO, va H,. Néu dung men acid lactic thi glucose chuyén thanh
acid lactic [CH5-CH(OH)-COOH]. Viét cac phuong trinh chuyén hoa trén.

PAP AN PE NGHI:

men ruou
C6H1206 E— 2C2H5OH +2C02
men lactic
C6H1206 — 2CH3-CH(OH)-COOH
Clostridium Acetobutylicum

2 C¢H,04 + H,O CH;3;COCH; + C4Hy-OH + 5 CO, + 4 H,
Hoac

Clostridium Acetobutylicum
Cs¢H 204 + H,O CH;COCH; + 3CO,+4 H,
Clostridium Acetobutylicum

CeH 1206 + H,O C4Ho-OH +2 CO, + H,0

Cau 3 (2 diém):

3.1. Thanh phén cua thuy tinh 1a K,0-Ca0-6SiO,. Nguoi ta ding cc nguyén lidu tho 1a
potash (c6 80% potassium carbonate), crete (chira 90% calcium carbonate) va cat (chua 95%
silicon dioxide) dé tong hop thiy tinh trén. Tinh khoi lugng (kg) cua potash, crete va cat dé diéu
ché 300kg thiy tinh.

PAP AN PE NGHI:

K,CO5(s) > K,0(s) + CO,(g)

CaC05(s) - Ca0(s) + €O, (g)
M(K,0) =94 g/mol, M(CaO) = 56 g/mol M(Si0,) = 60 g/mol.
M(K,0.Ca0.6S10,) = 510 g/mol.

n(K,0.Ca0.6Si0,) = % — 0,588 kmol.

mCaCO; = 0,588 kmol * 100 kg/kmol = 58,8 kg. m_.= 58,8 kg*100/90 = 65,33 kg.
mK,CO; = 0,588 kmol * 138 kg/kmol = 81,14 kg. m(potash) = 81,14 kg *100/80 = 101,43 kg.
Mg;or = 0,588 kmol*6*60 g/mol = 211,7 kg. mey = 211,7 kg *¥100/95 = 222,8 kg

Pap an: m.= 65,33 kg m(potash) = 101,43 kg m4 = 222,8 kg

3.2. Hon hop E (dang 16ng) chtra hai chét hitu co A va B (Mg < M,). Ca hai déu ¢ cung
s6 nguyén tur oxy. A va B khong c6 phan trg v6i nhau. Qua trinh oxy hoa hon hop E trong diéu
kién duoc kiém soét s& tao ra mot chat hitu co duy nhit B. Tuy nhién, néu oxy hoa hén hop E
(chét oxy hoa 1a KMnO,/H,SO,) thi thu dugc chit hitu co duy nhat C. Néu cho A phan tng v6i C
(theo ty 18 mol 1:1) thi sinh ra chat hitu co D (C¢H1,0,) va nude. Ty 1 khéi lugng mol cua D va
B 1a 2. Xac dinh cong thirc cAu tao cua cac chit trong doan mo ta trén.

PAP AN PE NGHI:

Mp/Mp=2 = M= 116/2 = 58 g/mol. i
A phén timg v6i1 C (ty 1€ 1:1) tao ra C¢gH 1,0, va H,O. C la san pham cia qua trinh oxy hoa A béi



KMnO,. Vay A va C c6 cliing s6 nguyén tir carbon. Hop chit A c6 chira 3 carbon.
A oxy hoa thanh B (M= 58 g/mol). Goi CTPT cua B la C;H,O,
12*3 +x + 16y =58 2 16y + x =22 > y=1 vax=6. CTPT la C;HO.
Hon hop E bi oxy héa thanh B vay A 1a Alcohol C;HgO (C3H,-OH).
C phan ing v6i A tao ra CgHy,0, va H,0. C la acid hitu co C,HsCOOH.
A: CH;CH,CH,-OH, B CH3CH,-CHO, C: CH;CH,-COOH, D: CH;CH,COOCH,CH,CHjs.

Ghi chii: thi sinh ¢6 cach 1ap luan, giai thich va dé xuat cong thic cau tao hop 1y van cham diém.

Ciu 4 (2 diém): Calcium hydroxide cht yéu dugc tao ra bang cach hydrat hoa calcium
oxide, mdt san phdm cua qua trinh phan hay nhiét calcium carbonate (tir d4 voi). Calcium
hydroxide it tan trong nudc va phan khong tan trong nudc cé thé ton tai dang Ca(OH),.H,O. Mot
mg dung quan trong cta calcium hydroxide 1a 1am chét keo tu trong xir Iy nudc va nude thai.
Ngudi ta nung néng 20,00 gam calcium carbonate mot thoi gian thu dugc 12,96 gam chét rin A.
Hoa tan 6,48 gam chét A vao 500 mL nuéc ¢ 20°C thi thu dugc dung dich B (D= 1g/mL) va chat
ran C. Dé trung hoa 10,00 mL dung dich B can 9,40 mL dung dich HCI 0,050M. Gia su chét rin
chiém thé tich khong dang ké.

a. Tinh hi¢u suit phan 0 mg nung calcium carbonate.

b. Tinh nong d6 mol/L, nong d¢ (g/L) ctia dung dich B ¢ 20°C.

c. Tinh khéi luong (cac) chét trong ran C.

d. Néu hoa tan 3,24 gam chit rén A vao 500 mL nuéc & 20°C thi thu duogc dung dich D.
Tinh ndng d6 mol/L cua dung dich D.

e. Nguoi ta cho 250 mL dung dich CaCl, 0,500 M vao 250 mL dung dich Na,CO; 0,406 M
va NaOH 0,188 M thu duoc chat rin G va dung dich H.

- Tinh khéi luong chét rin G va ndng d6 mol/L cua (cac) chat co trong dung dich H. Gia
str cht ran chiém thé tich khong dang ké va dung dich thu duoc 6n dinh ¢ 20°C.

- Néu hoc sinh loc 14y chat rén G va rira lai bang nu6e nhidu 1an sau d6 say kho thi khéi
luong chét ran G thay d6i nhu thé nao? Giai thich.

PAP AN PE NGHI:
a. CaCO; = CaO + CO, Neacos = 1;(‘)’; /‘ingol = 0,2 mol
Khéi lwong giam chinh 1a khéi lugng khi CO, bay ra. mce, = 20,00 -12,96 = 7,04 gam
Ncoz = 79 0,16 mol. Hiéu suét nung: h= 0.16+100 _ 80%.
44 /mol 0,20

b. Lay 6,48 gam A (gdm CaCO5 va CaO) hoa tan vao 500 mL nuéc duge dung dich B.
CaO + H,0 - Ca(OH),
Ca(OH), + 2 HC1 - CaCl, + H,0
9,40 mL0,05M

Nong d6 mol/L cua dung dich Ca(OH), 1a: [Ca(OH),] = oo mL 0,0235 M.
Gia str lay 1000,0 mL (1000 g) dung dich Ca(OH), c6 chira 0,0235 mol Ca(OH),

Ceaonp = 27 LMD = 0,1739 % (0,174%) hodic 1,74 g/100 mL.

c. Chét rin C gdbm CaCOj; va Ca(OH),.H,O.
Ncao = 0,08 mol - nCa(OH), = 0,08 mol.
Vinong d6 Ca(OH), lodng (D =1g/mL) sy hoa tan chat ran vao chat 16ng khong lam thay dbi thé
tich chat long dang ké. V dung dich = 500 mL. = nCa(OH), trong dung dich 12 0,01175 mol.
nCa(OH), ran = 0,08-0,01175 = 0,06825 mol.
Khéi lugng chat ran C gom:
Mcaco3 = 2,00 gam.
Mca(OH)2.H20 = 0,06825*[74+18] = 6,279 gam.

Mcaco3 + mca(OH)z‘Hzoz 2,00 + 0,06825*[74+1 8] = 8,279 gam.



d. Sau khi nung thu dugc 0,16 mol CaO. Néu hoa tan vao nude thu duge 0,16 mol Ca(OH)s.

Dé hoa tan hoan toan 0,16 mol Ca(OH), can 0,16 mol/0,0235 M = 6,8 Lit.

Néu lay 3,24 gam hdn hop A can it nhéat 1,7 lit nwéc dé hoa tan va tao dung dich bdo hoa. Néu
hoa tan 3,24 gam A va 500 mL nudc thi tao dung dich bdo hoa Ca(OH),. Do d6 nong d6 mol/L va
néng do % cua dung dich D 12 0,0235 M va 0,174% hay 1,74g/100 mL.

e. Nguoi ta cho 250 mL dung dich CaCl, 0,500 M vao 250 mL dung dich Na,CO; 0,406 M va
NaOH 0,188 M thu dugc chit rin G va dung dich H.
S6 mol céc chat:
Ncacr = 0,25 L*0,5 mol/L = 0,125 mol.
NNa2co3™ 0,25 L* 0,406 mol/L = 0,1015 mol.
Nyzon = 0,25 L*0,188 mol/L = 0,047 mol.
N32CO3 + CaC12 > CaCO3 + 2NaCl

0,1015 - 0,1015 0,1015 mol

Goi a 1a s6 mol caa Ca(OH), tan trong dung dich. S6 mol két tia Ca(OH), 1a 0,0235-a
CaCl, + 2NaOH - 2NaCl + Ca(OH),

0,0235-a > 0,047-2a 0,0235-a mol

Sau khi tron 2 dung dich, thé tich dung dich 1a 500 mL. S6 mol Ca(OH), tan trong dung dich 1a
[Ca(OH),]= 2% = 0,0235 M = a=0,01175 mol.

Sd mol két tua ,Ca(OH)z l‘a 0,0235 mol - 0,01175 mol = 0,01175 mol.
Khoi lugng chat ran G gom: CaCOj3; va Ca(OH),.H,0
m = 10,1015 mol*100g/mol + 0,01175 mol*92 g/mol = 11,231 gam.

Dung dich H gdm: CaCl,: 0,01175 mol, NaOH: 0,0235 mol.

[CaCl,] = %SL’”‘” =0,0235 M va [NaOH] = 22212 = 0,047 M
[NaCl] = 2222 = 0,047 M

Hoac NaCl: 0,0235 mol va Ca(OH),: 0,01175 mol.
[NaCl] = 22222 = 0,047 M va [Ca(OH),] = 227 = 0,0235 M.
Néu hoc sinh rira nhiéu 1an chét ran G thi Ca(OH), s& tan trong nudc va khéi lwong ran chét sau

khi rira nhiéu 1an 1a: 10,15 gam.
Ghi chii: thi sinh c6 thé tinh theo ndng d6 ion hodc cac cach tinh khac hop 1y van chim diém.

Ciu 5 (2 diém):

2,2,4-Trimethylpentane hay isooctane [(CH3)2CH CH2 C(CH3)3] duoc tao ra 0 nhiét d6
phong khi tron isobutane va isobutene ¢ chat xtc tac HF. O ap suat khi quyen nhiét do soi cua
isobutane, isobutene va isooctane l1an luot 1a -11,7°C, -6,9°C va 99,3°C va khdi lugng riéng cua
isooctane & 25°C 1a 0,69 g/cm’. Hdn hop gf)m isobutane va isobutene ¢ nhiét 46 25°C dugc cho
vao binh kin c6 thé tich khong dbi. Ap suét do duoc 1a P, (bar). Sau d6 thém HF (luvong nho) vao
binh phan ng va gitr nhiét d6 cua binh ¢ 25°C. Sau thoi gian, nhan thdy 4p suat khi trong binh
trong doi va bang 8% so v&i ap sudt ban dau. Gia sir hiéu sudt phan tng 1a 100% va bo qua ap
suat hoi ctia isooctane.
a. Viét phuong trinh phan tng xay ra (ghi rd cong thirc cau tao cac chat trong phuong trinh phan
ung).
b. Tinh ty 1é mol cua isobutane va isobutene trong hdn hop ban dau.
c. B¢ xuat thém thi nghiém dé nhéan biét (cc) chat khi con lai trong binh sau phan tng.
d. Tir diéu kién thi nghiém trén, can bao nhiéu Lit khi isobutane va isobutene (& diéu kién 25°C
va 1 bar) dé téng hop 1 m’ isooctane & 25°C.



PAP AN DE NGHI:
HF
a. CH;-CH(CH,)-CH; + CH,=C(CH;)-CH; — (CHj;);C-CH,-CH(CHj3),

CH,
HF |
CHy-GH-CHy + CH;=C-CHy ——— CHyC - CH,-CH-CH
CH3 CH3 CH3 CH3

b. CH3-CH(CHj3)-CH;3 + CH,=C(CHj3)-CHjs = (CH3);C-CH,-CH(CH3),

Goi a va b 1an luot 13 4p suét cua butane va butene c6 trong hdn hop.

Trong binh kin c6 thé tich khong dbi thi ty 16 4p suét ciing chinh 1a ty 1& sé mol.
Vi hiéu suat phan tng dat 100% va sau phan (g con lai khi nén c¢6 2 truong hop.
TH1: gia st isobutane du.

Khi sau phan tng 1a butane du: a-b
Po _a+b a 108 27

e 1,174

0,08+Po a-b b 92 23

TH2: gia st isobutene du.

Khi sau phan rng 1a butane du: a-b
Po _ a+b b 108 27 _

e 1,174
92 23

0,08xPo b—a a

c. Bé xéc dinh khi con lai sau phan g, dan khi ndy qua dung dich Br,, theo thoi gian, dung dich
Br, mat mau thi khi con lai sau phan ung la butene hoac nguogc lai, dung dich Br, khong mat mau,
khi con lai la butane.

d. Téng hop 1m’ octane & 25°C.

Khéi lugng octane: m = 10° cm® x 0,69 g/em’= 6,9 x10° g

«105
22197 5 = 6,053 x10° mol.
i N 114 g/mol
S6 mol cua hon hop khi isobutane va isobutene la:
(1+1,174)* 6,053 x10°> mol = 1,316 x10* mol (hén hop gdm 2 khi).

V = 1,316 x10* mol * 24,79 L/mol = 326,22 x10° L.

9 noctane =

Cho biét: H =1, C=12, 0=16, Mg =24,3, Ca = 40, Ba = 137, Fe= 56, Cu = 64, Zn = 65, S =32,
Cl= 35,5, Na =23, K =39, Si = 28.



