SO GIAO DUC VA PAO TAO KY THI CHON HOQC SINH GIOI

HAI DUONG LOP 12 THPT CAP TINH NAM HQC 2023 - 2024
- Mén thi: HOA HQC
| PE CHINH THUC | Ngay thi: 25/10/2023

Thoi gian lam bai: 180 phut, khong tinh thoi gian phat dé
De thi gom 05 cau, 02 trang

Cau 1 (2,0 diém)
1. Cho so do phan tng sau:

(1) A+ D -5 E; 2)A+B Y5 F
(3) F+KMnOs+HO0 —™ G +H+ X; (4) E+KMnOs+X — A+ G+ H + H0;
(5) E+F — A +H.0; (6) M+KMnOs+ X — G+Cl T+H + H0;

Biét A, B, D, E, F, G, H, X, M la ki hiéu cua c4c chat khac nhau, trong d6 A, B, D 1a cac
don chat cua cac nguyén té chi thudc chu ki 1, 2 hodc 3. Chat A ¢ diéu kién thuong 1a chat ran
cd mau vang. Phan tir G ¢6 7 nguyén tir.

Xac dinh cac chat A, B, D, E, F, G, H, X, M va hoan thanh céc phuong trinh phan ung.

2. C6 6 dung dich riéng biét dung trong 6 lo mat nhan gém: NH4sHCOs, KHSO,,
Ba(OH)2, Na2S04, (NH4)2CO3 va NaHCO3. Chi duoc dung thém moét thude thir 1a dung dich
Ba(HCO3)2, hdy néu cach phan biét ting dung dich. Viét phuong trinh phan ang xay ra.

Cau 2 (2,0 diém)

1. Cho biét:

- Chét khi X hoi nhe hon khong khi, khdng mau, 1a chét khi rat doc, 1a nguyén nhan chinh
gay ra chét nguoi khi xay ra chay.

- Chit Y Ia khi nhe nhét trong ty nhién, dang duoc nghién ciru dé sir dung lam nhién liéu sach.

- Chat Z khéng mau, mui khai, x4c, nhe hon khéng khi.

a. Viét cong thire hda hoc cua cac chat X, Y, Z.

b. Néu hién twong, viét phuong trinh phan tng xay ra khi tién hanh céc thi nghiém sau:

- Thi nghiém 1: DAn tir tir khi X qua dng st dung CuO, nung néng.

- Thi nghiém 2: Suc tur tir khi Z vao dung dich FeCls.

c. Hay giai thich vi sao khi Y dang dwoc nghién ctu dé thay thé cac nhién liéu hoé thach
nhu than, dau mo...

2. Cho 4,16 gam hdn hop A géom M20, MOH, M,CO;3 (M la kim loai nhém 1A) tac dung
vura du véi 98,0 gam dung dich H2SO4 10%, sau phan mg thu duoc 448 mL khi CO> va dung
dich B chi chita mot mudi duy nhat. Dung dich B ¢6 ndng d6 phan trim 11,848%.

a. Xac dinh kim loai M.

b. Tinh % khdi luong cuia cac chét cé trong hdn hop A.

Cau 3 (2,0 diém)

1. Hop chat A c6 cong thic phan tir CoHs. A ¢6 kha ning phan ung tao két tia véi dung
dich AgNOs trong NHs va phan tng vai brom du trong CCls theo ty 1€ mol 1 : 2. Pun néng A
vé6i dung dich KMnOg t6i khi hét mau tim, rdi thém lugng du dung dich HC1 dic vao hdn hop
sau phan ng thdy san pham c6 axit benzoic, khi CO, va Cl,. Xac dinh cdng thuc cu tao cua
A (c6 giai thich) va viét phuong trinh héa hoc cua cac phan ung xay ra.

2. Ba hop chat hitu co X, Y, Z don chuc, mach ha ¢6 cong thic phan tir twong tng lan
luot 12: CsHesO, C3H40, C3H402, c6 céc tinh chit sau:

- X va Y khong tac dung véi Na, khi tac dung véi Ha dur (xtic tac Ni, £°) tao ra cling mot san pham.

- X ¢6 dong phan X’ khi bi oxi hoa thi X’ taora Y.

- Z ¢6 ddng phan Z’ ciing don chirc, khi oxi hoa Y thu dugc Z”.

a. Xac dinh cong thuc cau tao cua X, X’, Y, Z, Z° va viét phuong trinh phan @ng xay ra.

b. Phan biét cac dung dich lodng cua tung chat X’, Y, Z” dung trong lo riéng biét mat nhan.
Cau 4 (2,0 diém)

1. Chat hiru co X ¢6 cong thirc phan tir tring voi cdng thirc don gian nhat. Bt chay hoan
toan m gam X can vira du 7,168 lit khi O thu dwoc san pham chay chi gém CO2 va nudc co



tong sé mol 1a 0,44 mol. Hap thu hét san pham chay vao 200 ml dung dich Ba(OH), 0,95 M
thu dugc két tua va dung dich A. Khéi lwgng dung dich A giam 4,50 gam so véi khéi lugng
dung dich Ba(OH)2 ban dau.

a. Lap cbng thac phan tu cua X?

b. Chia mét lugng chat X thanh hai phan bang nhau:

- Phan 1 tac dung voi Na du thu duoc b mol khi Ha.

- Pé phan &ng vira da vai phan 2 can 100 ml dung dich NaOH 10b M.

Lap luan dé xac dinh cau tao caa X, goi tén X va viét phuong trinh phan ang xay ra?

2. X, Y 1a hai ancol don chtc, thudc cing diy dong dang, Mx < My; Z 1a axit cacboxylic c6
mach cacbon khéng phan nhanh, T 12 este mach hé tao bai X, Y va Z. Biét Z, T | cac hop chat
hitu co chi c6 mét loai nhém chirc. Hon hop A gom X, Y, Z, T. Tién hanh cac thi nghiém sau:

- Thi nghiém 1: Cho 10,55 gam hon hop A tac dung véi dung dich NaHCOs vira da thu
duogc 1,12 Lit khi CO2 va dung dich B. C6 can dung dich B thu dugc 4,35 gam chét ran khan.

- Thi nghiém 2: Cho 10,55 gam hén hop A tac dung véi Na du thu duoc 1,12 Lit khi Ha.

- Thi nghiém 3: Cho 10,55 gam hdn hop A tac dung véi 120 mL dung dich NaOH 1,0M,
dun néng (biét lwong NaOH dung du 20% so véi luong phan ung). Sau khi phan tng hoan
toan, 1am bay hoi dung dich sau phan tng thu dugc hdn hop C gom cac ancol X, Y va m gam
chat ran khan E. Oxi ho& hdn hop C bang CuO dé chuyén hoa hoan toan hai ancol thanh hdn
hop D gdm hai andehit (hiéu suat 100%, chi xay ra phan Gng oxi hoa ancol thanh andehit).
Cho toan bd hén hop D tac dung véi luong du dung dich AgNO3s/NH3 dun néng thu dugc 29,7
gam bac.

a. Xéc dinh c6ng thirc cAu tao va tinh phan trim vé khéi luong cua céc chit trong hdn hop A.

b. Tinh gia tri m.

Cau 5 (2,0 diém)

1. Pun néng 0,2 mol hdn hgp X gdm mot este don chirc A va mot este hai chic B voi
dung dich NaOH vira du, lam bay hoi dung dich sau phan ung thu dugc san pham hiru co chi
gom mét ancol Y duy nhat va 24,52 gam hdn hop mudi khan Z. Cho toan bo Y vao binh dyung
Na du, sau phan ung thay khéi luong binh ting 9,0 gam. Dét chay hoan toan 24,52 gam hdn
hop mudi Z can ding vira da 0,52 mol Oz, thu duoc NaCOs va 24,2 gam hdn hop gom CO,
H20. Tim cong thiic cau tao, tinh % khdi lwong mdi chat trong hdn hop X.

2. Cho 43,04 gam hdn hop X gém FesOs va mot kim loai M vao 200 mL dung dich A
gom HNO3 1,0M va H.SO4 2,5M lodng, khudy ki dén phan ing hoan toan chi thu duoc khi
NO (la san pham khtr duy nhat caa NOz); dung dich Y (chi chira cac mudi) va chat ran chi c6

3,84 gam kim loai M. Cho dung dich NaOH du vao %dung dich Y, loc thu va nung két tua

dén khéi luong khong ddi thu duoc chat ran Z. Dan tir tir khi Hz du qua Z nung néng thu duoc
16,4 gam chat ran T chi c6 kim loai.

a. Xac dinh kim loai M va tinh phan trim vé& khéi luong cua mdi chat trong hdn hop X
ban dau, biét hoa tri cia M khong ddi trong cac phan ang.

b. Cho tir tir V mL dung dich B gdm NaOH 2,4M va BaCl, 1,0M vao % dung dich Y thu
dugc ket tua C. Tinh gié tri nho nhat ciia V dé khoi luong két tiia C dat Ion nhat.
Cho nguyén ti khoi cua mét so nguyénto H=1; C = 12; O = 16; Na = 23; Mg = 24; K = 39;
Ca = 40; Fe= 56; g:u = 64; Ag = 108; Ba = 137. )
Cac khi déu do o diéeu kién tiéu chudn, coi cac khi hoa tan trong nudc khong dang ké.
~--HET---
Thi sinh khong dwoc sur dung tai liéu, can bg coi thi khéng giai thich gi thém.
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Cau 1 (2,0 diem)
1. Cho so d6 phan tng sau:

(1) A+ D -5 E;

2)A+B Y5 F

(3) F+KMnOs + H,0 —> G +H + X;

(4) E+ KMnOs+ X — A+ G +H + Hx0;

(5) E+ F — A +Hx0;

(6) M+ KMnOs+ X —> G+Cl, T+H +H0;

KY THI CHON HSG LOP 12 THPT CAP TINH

Biét A, B, D, E, F, G, H, X, M la ki hiéu cua cac chat khac nhau, trong d6 A, B, D 1a céac
don chit cia cac nguyén té chi thudc chu ki 1, 2 hodc 3. Chat A ¢ diéu kién thuong 1 chit
ran c6 mau vang. Phan tir G c¢6 7 nguyén tu.
Xac dinh cac chat A, B, D, E, F, G, H, X, M va hoan thanh céac phuong trinh phan ung.

Cau ‘ , Pap an biém
Theo dé bé! AlaS; céc qhét phu hop !a: B 1a Oz; D la Hy; E la H3S; F 1a SO2; G la 0.95
K2SO4; H 1a MnSOg4; X la H2SO4; M la KCI. :
Céc phuong trinh phan tng:

(1) S + Hy —% > H,S
(A) (D) (E) 0,25
(2 S+ 0, —%» SO,
(A) (B) (P
(3) 5802 + 2KMnO4 + 2H,O0 — KySO4 + 2MnSOs4 + 2H,SO4
1.1 (3) (G) (H) (X) 0,25
(4) 5H2S + 2KMnOs + 3HzS0s —> 5S + K;S04 +2MnSOs + 8H20 ’
(E) X) (A) (G (H)
(5) 2H2S + SO — 3S+ 2H:0
B @ (A)
(6) 10KCl + 2KMnOs + 8H,S0s —> 6K2S04 + 5Clz + 2MnSOs + 8H,0 0.25
(M) X) (G) (H)

(HS c6 thé ghi ré cong thirc cdc chat trude khi viét phwong trinh hodc ghi chii cdc

chdt trong phiong trinh thi déu dwege diém t6i da.)

2. CO 6 dung dich riéng biét dung trong 6 lo mit nhén gf‘;m: NH4HCO3, KHSO4, Ba(OH)a,
Na2SOs, (NH4)2CO3 va NaHCOs. Chi dugc dung thém mot thuoc thw 1a dung dich Ba(HCOs)2, hay
néu c&ch phan biét ting dung dich. Viét phuong trinh phan tng xay ra.

Céau Pap an Piém
- Trich mau thir, danh s6 thi tu.
- DUNng dung dich Ba(HCO3)2 lam thudc thtr, cho lan luot vao tirng mau thi
- Mau vira c6 két tua, vira c6 khi bay 1&n 1a KHSO..

1.2 | - Hai mau khong c6 hién twong la NHsHCO3 va NaHCO3 (nhém X); Bamau con lai | 0,5

NazSO4, (NH4)2CO3, Ba(OH), déu c6 két tua nhung khong c6 khi (nhém Y).
Céc phuong trinh phan rng
Ba(HCOs); + 2KHSOs — BaSOs 4 + K;SOs + 2C0O, T + 2H,0




Ba(HCOs), + Ba(OH), — 2BaCO3 4 + 2H.0
Ba(HCO3), + Na;SOs — BaSOs + + 2NaHCOs3
Ba(HCOs), + (NH4):CO3 — BaCOs; |+ 2NH4HCO;

- Cho dd KHSO4 vira nhan biét duoc & trén cho lan luot vao ting mau nhém Y:
khéng c6 hién tuong 1a Na;SOs4, c6 két tua la Ba(OH)z, c6 khi thoat ra la
(NH4)2CO:s.

Phuong trinh phan ung:

2KHSO4 + Ba(OH), — K2SOs + BaSOs 4 + 2H20

2KHSO4 + (NH4)2CO3 — KpSO4 + (NH4)2S04 + CO2 T+ Ho0O

0,25

- Cho dd Ba(OH). du vira nhan bict ¢ trén vao 2 mau nhém X, vira ¢6 két tua vira
6 khi mui khai la NH4HCOs, chi c6 két taa la NaHCOs.
Phuong trinh: 0,25

Ba(OH), + NH4sHCOs; — BaCOs {+ NH; T+ 2H,0
Ba(OH)x@w + NaHCO3; — BaCO3 | + NaOH + H,O

Cau 2 (2,0 diém)

1. Cho biet:

- Chét khi X hoi nhe hon khong khi, khéng mau, 1a chét khi rat doc, 1a nguyén nhan chinh
gay ra chét nguoi khi xay ra chay.

- Chat Y 1a khi nhe nhat trong tu nhién, dang duoc nghién ctru dé st dung lam nhién liu
sach.

- Chat Z khéng mau, mui khai, x4c, nhe hon khéng khi.

a. Viét cong thic hda hoc cua cac chat X, Y, Z.

b. Néu hién tuong, viét phuong trinh phan tng xay ra khi tién hanh céc thi nghiém sau:

- Thi nghiém 1: DAn tir tir khi X qua dng s dung CuO, nung néng.

- Thi nghiém 2: Suc tur tir khi Z vao dung dich FeCls.

c. Hay giai thich vi sao khi Y dang duoc nghién ctru dé thay thé cac nhién liéu hod thach
nhu than, dau mo...

Céau Pap an biém

a. Cong thic hod hoc cua X, Y, Z lan lugt 12 CO, Ha, NHs3 0,25

b. TN1: Chat ran tir mau den chuyén dan sang mau do, c6 khi khéng mau thoét
ra, phuong trinh: 0,25

CO +Cu0 —* 5 Cu+CO;

21 |TN2:Co két tia mau nau do, ting dan dén cuc dai, phuong trinh:

3NHs + 3H,0 + FeCl3 — Fe(OH)s 4 + 3NH.CI 0.25

c. Khi Hy dang duoc nghién ciu dé thay thé cac nhién liéu hoa thach nhu
than, dau mo... vi khi Hz khi chay toa nhiéu nhiét, san pham sinh ra 1a nudc
khong gy 6 nhiém méi trudng. 0,25
Cac nhién liéu hoa thach nhu than, dau mo... dang dan bi can kiét, khi chay
tao ra cac khi CO,, SO... gdy 6 nhiém moi truong.

2. Cho 4,16 gam hdn hgp A gom M0, MOH, M,COs (M Ia kim loai nhém IA) tac dung vira
du véi 98,0 gam dung dich H2SO4 10%, sau phan tng thu dugc 448 mL khi CO2 va dung dich B
chi chra mot mudi duy nhat. Dung dich B ¢6 ndng do phan tram 11,848%.
a) Xac dinh kim loai M.
b) Tinh % khéi luong cua cac chat cé trong hdn hop A.




Céu

Pap an

Piém

a. Xac dinh kim loai M

So db phan tng:

Hon hop A + dd H2SO4 — CO2 + dd B.

n CO2 = 0,02 mol.

=> Ap dung bao toan khi lugng => m dung dich B = m hh A + m dd H2SOs— m
CO2=4,16 + 98 — 0,02.44 = 101,28 gam.

=>m mudi = 101,28 . 0,11848 ~12,0 gam.

Ta cé n H2SO4 = 0,1 mol.

0,25

2.2

Ta xét hai truong hop:

TH 1: Mudi trong dung dich B 1a M2SO4

B4o toan goc SO4* => n M2S04 = 0,1 mol

=> M M>S04 = 120 g/mol => M M = 12 g/mol => Khdng c6 kim loai phu hop.

0,25

TH 2: Muoi trong dung dich B la MHSO4
B4o toan goc SO4% =>n MHSO4 = 0,1 mol
=> M MHSO, = 120 g/mol => M M = 23 g/mol => Kim loai M la Na.

0,25

b. + Bao toan nguyén t6 C =>n Na2CO3 = 0,02 mol.

Goi s6 mol Na2O = x mol; n NaOH =y mol.

=>mhh A =62x + 40y + 0,02.106 = 4,16 gam => 62x + 40y = 2,04 gam (I)
Bao toan nguyén t Na => 2x +y + 0,04 = 0,1 mol => 2x + y = 0,06 mol (11)
Tu I, 1 =>x=0,02 mol; y =0,02 mol.

=> % m Na.0 = 0,02.62.100% / 4,16 = 29,81%

% m NaOH = 19,23%

% m Na;COs3 = 50,96%.

0,25

Cau 3 (2,0 diém)
1. Hop chat A c6 cong thic phan tor CoHs. A c6 kha nang phan ¢ng tao két taa voi dung
dich AgNOs trong NH3 va phan ng véi brom du trong CCls theo ty 1€ mol 1 : 2. Pun néng A véi
dung dich KMnOg t&i khi hét mau tim, réi thém lugng du dung dich HCI dic vao hdn hop sau
phan &ng thay san pham c6 axit benzoic, khi CO2 va Cl,. Xac dinh cong thirc ciu tao cia A (co
giai thich) va viét phuong trinh héa hoc cua cac phan (ng xay ra.

Cau

Dap an

Diém

3.1

A tac dung véi dung dich AgNOs trong NHs tao két taa => A ¢4 lién két ba dau
mach.

A tac dung véi Bro/CCl, theo ty 16 mol 1:2 => A ¢6 hai lién két T ¢ gbc
hidrocacbon mach ho.

San pham sau cac phan tng c6 axit benzoic => A ¢6 vong benzen va chi ¢ 1
nhanh.

Cong thirc cu tao cua A 1a : CgHs—CH,—C=CH

0,25

Céc phuong trinh phan tng :
CeHs—CHo~C=CH + AgNOs + NHs —> CsHs—CH2-C=CAg{ + NH4NOs
CsHs—CH,—C=CH + 2Br, ———> CsHs—CH>—CBr,—CHBIr»

0,25

3CsH5—CH,—C=CH +14 KMnO4 t—o) 3CsH5COOK +5K>CO3+ KHCO3
+14MnO; + 4H,0

0,25

MnO; + 4HCI —“—> MnCl, + Cl, + 2H,0
CeHsCOOK + HCI ——>CsHsCOOH Y\ + KCI
KoCO3 + 2HCI —»2KCl + H;0 + CO;
KHCO3 + HCl ——>KCl + Hz0 + CO,

0,25

2. Ba hop chat hiruco X, Y, Z don chuc, mach ho ¢6 cong thirc phan tur teong ting lan luot
la: C3HeO, C3H40, C3H402, ¢ céc tinh chat sau:




- X va Y khoéng tac dung véi Na, khi tac dung véi Hz du (xtic tac Ni, t°) tao ra ciing mot
san pham.

- X ¢6 ddng phan X’ khi bj oxi hoa thi X’ taora Y.

- Z ¢6 dong phéan Z ciing don chirc, khi oxi héa Y thu dugc 2.

a) Xac dinh cong thirc cau tao cua X, X°, Y, Z, Z’ va viét cac phuong trinh phan Gng xay
ra.

b) Phan biét cac dung dich lodng cua tirng chat X°, Y, Z’ dung trong lo riéng biét mat nhan.

Céu Pip 4n Pi¢m

Vi X, Y khong c6 phan tng voi Na nén X, Y khong c¢6 nhom chuac -OH, khi cong
hop vai Hz du tao ra cung mét san pham. CTCT cua X, Y la
CH3CH2CHO (X); CH2 =CH-CHO (Y) 0.25

CH3CH2CHO  + H,—¥ 5 CH3CH,CH,OH
CHz =CH-CHO_+ 2H,—M-", CH3CH,CH20H

- X ¢6 dong phan X’ khi bi oxi hoa thi X’ taora Y.
CTCT caa X 13 CH,=CH-CH.-OH. 0,25
CH2=CH-CH-OH + CuO —— CH, =CH-CHO + Cu + H-0

- Z ¢ dong phéan Z’ ciing don chirc, khi oxi héa Y thu duge Z’. CTCT ciia Z, Z la
3.2 | HCOOCH=CHj (Z); CH,=CH-COOCH (2) 0,25

2CH, =CH-CHO + 0, —%£ 5 2CH,=CH-COOH

Trich cac mau thir, dnh sb tha tu 1, 2, 3

Dung thudc thir 1a quy tim, nhing quy tim lan luot vao ting mau. Thay:
- Mau lam quy tim hoa d6, mau d6 1a CH,=CH-COOH.

- Cac mau con lai khong hién tuong. 0,25
Dung dung dich AgNO3/NH3 lam thudc thi, cho dung dich AgNOs/NH3 vao lan luot
hai mau con lai va dun néng nhe. Thay:

- Mau c6 két tia sang bac xuat hién, mau d6 1a CH,=CH-CHO

C2H3CHO + 2AgNO3 + 3NH3 + H20 — C2H3COONH;4 + 2Ag| + 2NH4NO3

- Mau khéng hién tuong la CH,=CH-CH,OH.

Cau 4 (2,0 diém)

1. Chét hitu co X c6 cong thirc phan tir tring véi cong thic don gian nhat. B4t chay hoan
toan m gam X can vira du 7,168 lit khi O, thu dugc san pham chay chi gom CO2 va nuéc cé tong
s6 mol 12 0,44 mol. Hap thu hét san pham chéay vao 200 ml dung dich Ba(OH)2 0,95 M thu dwoc
két tia va dung dich A. Khéi lugng dung dich A giam 4,50 gam so véi khéi luong dung dich
Ba(OH) ban dau.

a. Lap cong thuc phén tir cua X?

b. Chia mot luong chat X thanh hai phan bang nhau:

- Phan 1 tac dung véi Na du thu dugce b mol khi Ha.

- Pé phan ing vira da vai phan 2 can 100 ml dung dich NaOH 10b M.

Lap luan dé xac dinh cdu tao cua X, goi tén X va viét phuong trinh phan tng xay ra?

Cau Pip 4n Piém

a. S6 mol Oz = 0,32 mol; s6 mol Ba(OH), = 0,19 mol.
So dd chay: X + 02 > COz + H20

Phuong trinh: CO2 + Ba(OH)2, - BaCOs + H20 (1)
C6 thé c6 2CO; + Ba(OH)2 = Ba(HCO3): (2)

Xét hai TH:

4.1 |+ TH1: Ba(OH), du khong cé phwong trinh 2, goi 6 mol CO, = a mol 0,25
=> 56 mol H20 = 0,44 —a mol va s6 mol BaCOs = a mol.

=> khéi lwong dung dich giam = 197.a — 44.a - 18.(0,44-a) = 4,5

=>a =0,073 mol. => s6 mol H0 = 0,367 mol =>ti I¢ mol H/ C = 10,05 > 4 nén
loai.

+ TH2: ¢6 phuong trinh 2, goi 6 mol BaCOs = ¢ mol => s6 mol Ba(HCO3), =




0,19-c mol.

=> tong s6 mol CO, = 0,38-c mol; s6 mol H20 = 0,06+c.

=> khéi lugng dung dich giam = 197¢ — 44.(0,38-c) — 18.(0,06+c) = 4,5

=>¢ = 0,1 mol => s6 mol CO, = 0,28 mol; sé6 mol H.0 = 0,16 mol=> ti I¢ mol H
/C=0,32:0,28 =1,14 < 2 (TM).

Bao toan nguyén t6 O tim dugc s6 mol O (trong X) = 0,08 mol.
=>trong X c0somol C:H:0=0,28:0,32:0,08=7:8:2. 0,25
=> CTDG nhat cua X la C7HgO2 => CTPT cua X la C7HsO..

b. Theo dé bai tim dugc sé mol Hz = s6 mol NaOH pu = b mol. (¥)

Vi X ¢6 2 nguyén tir O => ¢6 tdi da hai nhém —OH hoic 1 nhém -COOH

X + Na > Hz => ti 16 mol Ha/s6 mol X <1 (**)

Trong phan tmg: X + NaOH, vi NaOH 14 bazo ¢6 1 nhém OH => X c¢6 it nhat 1
nhom chie (phenol hoac axit cacboxylic) phan ung véi NaOH 0,25
=> ti 1¢ mol n NaOH/ nX >1 (***)

T (%); (*%); (***) => s6 mol Hz = s6 mol X = s6 mol NaOH = b mol.

=> X phai thudc loai hgp chat thom c6 2 nhom chirc —OH trong d6 ¢6 1 nhém
chtrc phenol va 1 nhém chuc ancol.

=> CTCT cua X la o, p, m- HOCH:-CgsHs-OH: ancol o, p, m — hidroxibenzylic.
Phuong trinh: 0-HOCH»-CeHs-OH + 2Na - NaOCH2-C¢Hs-ONa + H»
0-HOCH>-CsHs-OH + NaOH - HOCH2-C¢H4-ONa + H.0

(HS chi can viét phirong trinh phan ing Véi 1 cau tao cua X)
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2. X, Y 1a hai ancol don chirc, thudc cing diy dong diang, Mx < My; Z 14 axit cacboxylic
c6 mach cacbon khong phan nhanh, T 12 este mach hé tao boi X, Y va Z. Biét Z, T 1a cac hop chat
hitu co chi ¢6 mot loai nhém chic. HANn hop A gom X, Y, Z, T. Tién hanh cé4c thi nghiém sau:

- Thi nghiém 1: Cho 10,55 gam hdn hop A tac dung véi dung dich NaHCO3 vira du thu dugc 1,12
Lit khi CO2 va dung dich B. Cd can dung dich B thu dwoc 4,35 gam chat ran khan.

- Thi nghiém 2: Cho 10,55 gam hén hop A tac dung véi Na du thu duoc 1,12 Lit khi Ha.

- Thi nghiém 3: Cho 10,55 gam hdn hop A tac dung véi 120 mL dung dich NaOH 1,0M, dun
nong (biét lwong NaOH dung du 20% so véi luong phan tng). Lam bay hoi dung dich sau phan
g thu duoc hdn hgp C gdm cac ancol X, Y va m gam chat ran khan E. Oxi hoa hdn hop C bang
CuO dé chuyén hoa hoan toan hai ancol thanh hdn hop D gém hai andehit (hiéu suit 100%, chi
xay ra phan ang oxi hoa ancol thanh andehit). Cho toan b hén hop D tac dung véi luong du dung
dich AgNO3/NH3 dun nong thu dugc 29,7 gam bac.

a. Xac dinh cong thiic cau tao va tinh phan tram vé khéi lugng caa cac chat trong hdn hop A.

b. Tinh gia tri m.

Céau Pap an piém

a. Vi Z 13 axit cacboxylic c6 mach cacbon khong phan nhanh => Z c6 t6i da 2
nhom chirc -COOH.

Vi T la este tao bdi 2 ancol X, Y va axit cacboxylic Z => Z la axit cacboxylic da
chue.

=> 7 la axit cacboxylic hai chuec.

+ Goi CTPT cta Z 1a R(COOH)2, R 1a gbc hidrocacbon.

+ Thi nghiém 1: Cho hdn hop A tac dung véi dung dich NaHCOj3 vira di, chi ¢6
axit cacboxylic Z phan ing. C6 hai truong hop:

- Trwong hgp 1: Phan tng vira du theo ti 1€ mol 1a 1:1; phuong trinh:

R(COOH); + NaHCO3z — HOOC-R-COONa + CO; + H20 (1)

=>n HOOC-R-COONa = n CO2 = 0,05 mol

Khi ¢6 can dung dich thu dugc chat ran khan chi c6 muéi HOOC-R-COONa: 0,05
mol => M HOOC-R-COONa = 87 g/mol => Mg = - 25 g/mol <0 => Loai.

- Trudng hep 2: Phan tng vira du theo ti & mol hai chat axit va muéi NaHCO; 13
1:2, pt:

R(COOH)2 + 2NaHCO3 — NaOOC-R-COONa + 2CO2 + 2H20 (1)

=>n R(COONa); =¥ n CO2 = 0,025 mol => M R(COONa). = 4,35/ 0,025 = 174
g/mol. =>M R =40 g/mol => R 1a —C3Hs —

4.2 0,25




=> Coéng thirc phan tir cua axit Z la C3Ha(COOH),; CTCT cua Z la
HOOC — CH = CH — CH, — COOH. o
(Néu HS chi lam truong hop 2 van cho du So diem)

Vi hai ancol oxi hoa thanh 2 andehit => hai ancol déu 1a bac 1.

Goi cong thirc cua 2 ancol 1an luot 1a R'CH,OH; R? CH,OH; cong thirc cia este T
la R CH,00C-C3H4-COOCH2R?;

+ Thi nghiém 2: Cho hon hgp A tac dung véi Na du c6 cac pt:

R! CH,OH + Na — R* CH,ONa + % H;

R? CH,OH + Na — R? CH2ONa + % H>

C3H4(COOH), + 2Na — C3H4(COONa), + H>

n Hz = 0,05 mol.

=> s4 mol hh ancol R'OH; R?0OH = 0,05 mol.

+ Thi nghiém 3: n NaOH bd = 0,12 mol, vi lugng NaOH dung du 20% so voi
luong phan tng

=>n NaOH phanung = 0,12 /1,2 = 0,1 mol. Pt:

C3Ha(COOH); + 2NaOH — 5 C3H4(COONa); + 2H-0.

0,025 — 0,05 mol

RICH,00C-C3Hs-COOCHR? + 2NaOH — Y C3H4(COONa), + R!CH,0H +
R2CH,OH.

0,025 < 0,05 mol — 0,025 0,025 mol

=> Hon hop ancol chung cit thu dugc géom 0,1 mol.

+ Ta ¢6 so dd: hh ancol —*° 5 hh andehit RICHO; R2CHO —tddAMNO/NHydut®
Ag.

S6 mol Ag = 0,275 mol => Ti 1é mol Ag/hh andehit = 0,275/0,1 = 2,75 > 2.

=> C6 mot andehit la HCHO, gia sir 1a R'CHO.

Goi s6 mol caa hai andehit HCHO, R2CHO lan luot 12 X, y mol.

=>n hh andehit = x + y = 0,1 mol.

Taco HCHO = 4Ag; R?CHO - 2Ag

=>nAg=4x+2y= 0,275 mol

=>x =0,0375 mol; y = 0,0625 mol.

=> Hai ancol 14 CH3OH (X) va R2CH,0H ()

=> Trong hdn hop A ban dau c6 cac chat véi sé mol nhu sau:

CH30H: 0,0375 - 0,025 = 0,0125 mol

R2CH,OH: 0,0625 - 0,025 = 0,0375 mol

CsH4(COOH)2: 0,025 mol

CH300C-C3Hs-COOCH,R?: 0,025 mol.

=>m hh A = 0,0125.32 + 0,0375.(M R? + 31) + 0,025.130 + 0,025.( M R2 + 157)
=10,55 gam.

=> M R? = 29 g/mol => R? 1a —CHs.

=> Ancol Y la C2HsCH20H.
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+ Vay hon hop A gom céc chat c6 cau tao va % vé khdi luong cua cac chat lan | 0,25
luot la:

CH30H: 0,0125 mol va % m CH3OH =~ 3,79%.

C2HsCH20H: 0,0375 mol va %om C,HsCHOH ~ 21,33%

HOOC — CH=CH-CH2-COOH: 0,025 mol va % m HOOC — CH=CH-CH>-COOH
~ 30,81%

CH300C-CH=CH-CH,-COOCH2C>2Hs va C;Hs00C-CH=CH-CH>-COOCHs3:
0,025 mol; va %m este ~ 44,08%.

b. Chat ran E gom C3H4(COONa),: 0,05 mol; NaOH du: 0,02 mol 0,25
=>mE =0,05.174 + 0,02.40 = 9,5 gam.

Cau 5 (2,0 diém)

1. Pun noéng 0,2 mol hén hop X gom mot este don chirc A va mot este hai chuc B véi
dung dich NaOH vira da, 1am bay hoi dung dich sau phan tng  thu dwoc san pham hitu co chi
gém mét ancol Y duy nhat va 24,52 gam hon hop mudi Z. Cho toan bo Y vao binh dung Na du,




sau phan tng thay khoi lugng binh tang 9,0 gam. Dot chay hoan toan 24,52 gam hon hop mubi Z
can dung vira du 0,52 mol Oz, thu dugc NaCOs va 24,2 gam hon hgp gom CO2, H20. Tim cong
thirc cau tao, tinh % khoi Iwgng moi chat trong hon hop X.

Céu

Dap an

DPiém

5.1

Dbt chay hdn hop mudi Z co:
Mz + Mo, = MNa,COs ¥ MCO, ¥ MH,0
= MN4ga,CO; = 16,96 gam = nyja,co, = 0,16 mol
Giad str hai este déu tao nén tir ancol = NR°oQy = n(OH) =0,32 mol
= Ny, = 0,16 mol = mp- oy = 9,32 gam =M = 29,125 = Khdng TM.
— Phai c6 mot este tao nén tir loai cht phenol.

THI: Este don chirc tao nén tir loai chat phenol = NaoH(pu) > 2neste
= Khong thdéa man.

0,25

TH2: Este hai chitc chi tao nén tir loai chét phenol, este don chirc tao nén tur ancol.
R'COONa :x mol
+ NaOH (0,32 mol) —> {R?(COONa), :ymol + ROH

{RlcOOR *:x mol
R ONa:2ymol

R2(COOC,H,R"), :ymol

(x mol) + H20 (2y mol)

Pt: RICOOR’ + NaOH ——> R!COONa + R’OH (1)
x mol X x mol

R?(COOCeH4 R **)2 + 4 NaOH SIEN R?(COONa)2 + 2 R ”’CsHsONa + 2H20 (2)
y 4y

=>n hh este = x + y = 0,2 mol

N NaOH = x + 4y = 0,32 mol

=x =0,16; y = 0,04 mol

=>nR’OH = 0,16 mol.

R’OH + Nadu — R’ONa + ' Hz

0,16 mol

=> Khdi lugng binh dyng Na ting = m [R’0] trong ancol R’OH
=>0,16. (MR’ + 16) = 9,0 => M R’ = 40,25 g/mol

=> Khong tim dc gbc hdc thoa man = Loai

0,25

TH3: Este hai chuc tao tir phenol va ancol
R'COONa :x mol
+ NaOH (0,32 mol) —> < R?(COONa), :ymol +

{R1COOR *-xmol
R'C,H,ONa:ymol

R'O0C - R? -~ COOC,H,R":ymol

R'OH (x+y mol) + H0 (y mol)
R'COOR':xmol
{R‘OOC—RZ —COOC,H,R":ymol
R'COOR'+ NaOH - RCOONa + R’OH
R'O0OC -R?-COOC,H,R" + 3NaOH > R?*(COONa); + R’0OH + R”’CsHsONa +
H.O
=>x+y=0,2mol
X + 3y = 0,32 mol.
= x=0,14; y=0,06.
— MR’OH =46 :>C2H5OH
m hdn hop mudi = 0,14.(R+ 67) + 0,06.(R2 + 134) + 0,06.(R>* + 115) = 24,52 gam
= 0,14R! + 0,06R? + 0,06R” = 0,2 = 7R! + 3R? + 3R” = 10.

0,25




ViR'>1 g/mol; R*>0; R” > 1.
=> Chi ¢6 mot cdp duy nhat thoa man laR'=1; R?=0; R’ = 1;
= Hai este la HCOOC;Hs (0,14 mol) va C2Hs-OOC-COO-CgsHs (0,06 mol)

=> % m HCOOC;Hs = 0.14.74 .100%=~47,09%
0,14.74+0,06.194
0,06.194

0,14.74+0,06.194

% m C2H5-O0C-COO-CeHs = .100%~52,91%.
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2. Cho 43,04 gam hdn hop X gom FesO4 va mét kim loai M vao 200 mL dung dich A gom
HNOsz 1,0M va H2SO4 2,5M loang, khuay ki den phan ing hoan toan chi thu dugc khi NO (la san
pham khur duy nhat cia NOs’); dung dich Y (chi chira cAc muoi) va chat ran chi c6 3,84 gam kim

loai M. Cho dung dich NaOH du vao %dung dich Y, loc thu va nung két taa dén khéi luong

khong d6i thu duoc chat ran Z. Dan tir tir khi Hz du qua Z nung néng thu duoc 16,4 gam chat ran T
chi ¢6 kim loai.
a. Xac dinh kim loai M va tinh phan tram vé khéi lwong ciia mdi chét trong hdn hop X ban dau,
biét hoa tri cia M khong doi trong cac phan ng.

b. Cho tir tir V mL dung dich B gom NaOH 2,4M va BaCl, 1,0M vao % dung dich Y thu dugc két

taa C. Tinh gia tri nho nhat cua V dé khéi lwong két tua C dat 16n nhat.

Cau

Pap an

Piém

5.2

n HNO3 = 0,2 mol; n H2SO4 = 0,5 mol. =>n H* =1,2 mol. n NO3" = 0,2 mol.

Goi nguyén tir khdi caa kim loai M can tim 1a M, hoéa tri trong phan tng véi HNOs
lan (neN”

Goi s6 mol M va FesOs trong (43,04 - 3,84) = 39,2 gam hdn hop X lan luot la X, y
(x,y>0)

Ta c0: Mx + 232y = 39,2 gam (I)

Gia sir ran T chi c6 kim loai Fe, Ilc ndy nre = 3 n FesO4 < 0,51 (mol) =>m T <
15.56.0,51 = 14,28 < 16,4 gam. Vay diéu gia st la sai.

=> Ran T gém ca Fe va kim loai M, kim loai M da tham gia phan ng khi cho hdn
hop X t&c dung véi hh axit.
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Ta xét 2 truong hop
+ TH1: M khir duoc Fe®* tao Fe?* = dung dich Y chira Fe?*; M™; SO4%, ¢ thé c6
NOs".

Qua trinh oxi hoa Qua trinh khtr
M—>M"+ne 4H* + NO3” + 3e — NO + 2H>0
X — nx mol
3Fe*®® (Fe304) + 2¢ — 3Fe'?
y— 2y 3y mol

QT trao d6i
2H* + [07] —F% 5 H,0
8y <« 4y mol
ViddY chi chira cac mudi => H* phan ing hét => n H* (qua trinh khr) = (1,2 — 8y)
mol
=>n e nhan qua trinh thir nhat = %.(1,2-8y) mol.
=> Bao toan electron: nx = %.(1,2-8y) + 2y =>nx + 4y = 0,9 mol (1)
Ta c6 so d6: dd Y chira Fe?*; M™; SO4> NO3” — %5 Kkét tua Fe(OH)2, M(OH)n

+H,,t°

BN Fe203; MOy ——2—> Fe, M.

Bao toan nguyén té => 16,4 gam ran T gdm M: x/2 mol; Fe: 3y/2 mol
=>mran T = M.x/2 + 56.3y/2 = 16,4 gam (III)

Tir (1), (1)) => Mx = 16; y = 0,1 mol.

0,25




Tu (I) => nx = 0,5 mol => M M = 32n g/mol.

Bién ludn=>n=2; MM =64 =>M la Cu.

=> Trong hdn hop ban dau c6 FesO4: 0,1 mol; Cu: 0,25.64 + 3,84 = 19,84 gam.
=> % m Fe304 = 0,1.232.100% / 43,04 = 53,90%

%m Cu = 46,10%.

+ TH 2: M khong khir dugc Fe®* tao Fe>* = dung dich Y chira Fe**; M™; SO4*, c6
thé c6 NOs3".

Qua trinh oxi hoa Qua trinh khur
M—->M"+ne 4H* + NO3™ + 3e — NO + 2H>0
X — nx mol (1,2-8y) % (1,2-8y) mol
3Fe*®? (Fes0s) — 3Fe*® + le
y y mol
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QT trao doi
2H* + [0?] —2% H,0
8y <« 4y mol
Ap dung bao toan electron: nx +y = %.(1,2 — 8y)
nx + 7y =0,9 (1V)
Giai hé gom I, 111, IV => nx = 0,2 mol => M w = 80.n g/mol;
Khong tim dugc kim loai M phu hop.

Trong % dung dich Y ¢d cac ion vai s6 mol: Fe?*: 0,15 mol; Cu?*: 0,125 mol; SO4?";
0,25 mol; NO3™: 0,05 mol.

Phuong trinh:

Fe2* + 20H" — Fe(OH),

Cu?* + 20H" — Cu(OH),

S04% + Ba?* — BaS0g4

+ Gia str dé két tia Fe(OH)z, Cu(OH), Ién nhit => n OH" = 0,55 mol => n NaOH
nho nhit = 0,55 mol => V dd B = 11/48 Lit => n Ba?* = 11/48 mol = 0,2291 mol <
0,25 mol

=> SO4% chua bi két tua hét, két tua chua dat cuc dai.

=> Mudn két taa dat cuc dai thi n Ba?* (it nhat) = 0,25 mol => V dd B (it nhit) =
0,25 Lit

=>n OH = 0,6 mol > 0,55 mol => Hai hidroxit bi két taa hét.

Viy dé két tia dat cuc dai thi V dd B can it nhat 12 0,25 Lit = 250 mL.
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Cho nguyén ti khéi ciia mét s6 nguyén té6 H = 1; C = 12; O = 16; Na = 23; Mg = 24; K = 39;
Ca =40; Fe=56; Cu=64; Ag = 108; Ba = 137. 7
Cadc khi déu do o diéu Kién tiéu chuan, coi cdc khi hoa tan trong nuéc khong dang ké.
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