SO GIAO DUC & PAO TAO HA NOI BAI TAP CUNG CO - KHAO SAT - ON LUYEN
TRUONG THPT PHAN DINH PHUNG  KIEN THU'C THI PQI TUYEN HQC SINH GIOI
THAY NGO XUAN QUYNH NAM HOQC: 2025 — 2026
Thoi gian 1am bai: 120 phit — khong ké thoi gian phat dé

Cau I <3,0 diém>
L1. [1,50 diém]
1. Trong mdi chén st A, B, C dung mot mudi nitrate ctia kim loai héa tri (II) nung céc chén st & t° cao ngoai
khong khi t&i phan tmg hoan toan, sau d6 lam ngudi nguoi ta thay:
+ Trong chén A khong c6 diu vét gi.
+ Cho dung dich HCI vao chén B thiy thoat ra khi khong mau, hoa nau trong khong khi.
+ Chén C con chét rdn mau nau do.
Xéc dinh cac chat A, B, C va viét phuong trinh phan tng minh hoa?
2. Trinh bay phuong phap héa hoc va viét phuong trinh phan tng (néu c6) dé tinh ché ché khi NH; c6 1an khi
N>, Ho.
3. Trong cong nghiép san xuat sulfuric acid bang phuong phap tiép xtic ngudi ta dung chét nao hap thu SO3?
Vi sao khong dung nude dé hap thy SO5?
1.2. [1,50 diém]
1. Sép xép cac dung dich: H>SO4, HCI, NaOH, Na>xCO3 va Na;SO4 c6 cung néng d6 0,1M theo chiéu tang pH
ctia dung dich va giai thich bang s liéu cu thé thir tu sap xép do.
2. Tir dung dich H2SO4 98% (D = 1,84 gam/mL) va dung dich HCI 5M, trinh bay phuong phéap pha ché dé
duge 200 mL dung dich hdn hop gdm H2SO4 1M va HCI 1M.
3. Nitric acid 1a mot trong ba acid chinh ctia cong nghiép hoa chat hién dai.
a) Vi sao dung dich nitric acid khong mau dé 1au ngoai khong khi chuyén sang mau vang?
b) Néu cach bdo quan dung dich nitric acid trong phong thi nghiém.

Cau II <5,0 diém>

IL1. [1,0 diém] Mot dam chay bung phat tai mot kho chira hoa chat. Doi ctru hoa da c¢b ging dap tat dam chay
bang nudc, nhung dam chay khong nhitng khong tit ma con bung 1én dit doi hon. Sau khi dam chay duoc
kiém soét, cac chuyén gia phat hién trong kho c6 mot sb thing chira mot chat ran mau xam (X) c6 kha ning
tac dung voi nudc tao ra khi Y thuong dugce str dung trong han cat kim loai.

a) Xac dinh cong thirc hoa hoc ctia X va viét cac phuong trinh phan tng giai thich hién tuong trén.

b) Gia st khi sinh ra tir phan tng cta X v6i nudc ¢6 gidi han nd dudi & dke (LEL - Lower Explosive Limit -
1a ndng do thap nhit ciia khi hodc hoi trong khong khi c¢6 thé bét lira va gay nd) 1a 2,5% thé tich; kho c6 thé
tich 1000m’ va dugc dong kin & dke. Tinh khéi luong (don vi kg) t6i thiéu ctia X can phan tng véi nude dé
thé tich khi dat dén gi6i han nd duéi.

I1.2. [1,0 diém] Soda (NaxCO3) khi dé 1au ngay bi chuyén héa mot phan thanh NaHCO; va hit 4m tao thanh
hdn hop X gdm Na,COs3, NaHCOs va H,O. Hoa tan hoan toan 12,3 gam X trong nudc, thu duoc 100 mL dung
dich Y. Tién hanh cac thi nghiém sau:

Thi nghiém 1: Cho 25 mL dung dich HCI 1M vao 10 mL dung dich Y sau d6 dun nhe. Chuan do dung dich
thu duoc véi chi thi phenolphtalein dén khi xuat hién mau hong nhat thi thiy hét 25 mL dung dich NaOH
0,2M.

Thi nghié¢m 2: Cho 10 mL dung dich NaOH IM vao 10 mL Y sau d6 thém tiép dung dich BaCl, dén du vao,
loc bo két tia. Chuan d6 nudc loc véi chi thi phenolphtalein dén khi mau hong vira mat thi hét 40 mL dung
dich HCI1 0,2M.

Phan trim Na,COs da bi chuyén héa thanh NaHCO; 1a a%. Tinh a.
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I1.3. [1,0 diém] Sulfuric acid 13 mot trong nhitng hoa chit quan trong nhét dugc str dung trong cong nghiép,
duogc san xuat hang trim triéu tin mdi nam, chiém nhiéu nhat trong nganh cong nghiép hoa chat. Phuong phap
san xuat sulfuric acid phd bién nht 1a phuong phap tiép xuc, theo d6 acid c6 thé dugc san xut tir quing pyrite
qua céc giai doan theo so do sau:

(1) 4FeSa(s) + 1102(g) ——> 2Fe205(s) + 8S0a(g)
(2) 2SOa(g) + Os(g) === 2803(g)  AHS, =—196kJ

(3) H2SO4(aq) + nSO3(g) —— H2S04.nS03(1) (oleum)

(4) H2SO4.nS03(1) + nH20(l) —— (n + 1)H2SO04(agq)

Dung sulfuric acid 98% hip thu SOs(g) trong giai doan (3), qua trinh nay duogc thuc hién trong thap tiép xtc.
a. Em hay dé nghi 3 yéu t6 dé ting hiéu suét diéu ché SO;.

b. Giai thich tai sao trong qua trinh san xuét & giai doan (3) H2SO4 (aq) dugc phun vao tir phia trén thap,
SO3(g) dugc bom tur dudi Ién.

¢. bé xac dinh cong thirc ciia mdt loai oleum, nguoi ta pha loang 8,36 gam oleum vao nudce thanh 1,0 lit dung
dich Z, sau d6 tién hanh chuin d6 10,0 mL dung dich Z nay b?mg dung dich NaOH 0,10 M. Thé tich NaOH
trung binh can st dung dé chuan d6 1a 20,0 mL. Xéc dinh cong thirc clia oleum trén.

I1.4. [1,0 diém] D6t chay hoan toan 1,04 gam mot hop chat hiru co D can vira da 2,479 lit O, (dkc) chi thu
duoc khi CO, hoi H2O theo i 18 thé tich Vi, : Vi o =21 1 ¢ cung diéu kién nhigt d§ va 4p suat. Xac dinh

cong thirc phan tir, cong thirc ciu tao ciia D, biét ti khdi hoi ctia D so v6i hydrogen bang 52, D chtra vong
benzene va tac dung dugc véi dung dich bromine va dung dich KMnO4 & diéu kién thuong/

IL5. [1,0 diém] Mot nha may san xuat ammonia theo quy trinh Haber - Bosch véi nguyén liéu ban dau 1a
hdn hop khi N; va Ha (ti 18 1: 3 vé thé tich) dugc nén dén 200 atm ¢ 25°C. Trudc khi nap vao budng phan
{rmg, nguyén liéu can duoc gia nhiét 1én 500°C. Khi quy trinh hoat dong 6n dinh, luu lwong nguyén liéu nap
vao budng phan tmg khong d6i 1a 10° mol/ gio. Trong budng tong hop xay ra phan tng:

N, +3H, ==%£=)NH, A H,, =-184kJ

Biét murc d6 chuyén hoa N> mdi lan di qua budng phan tmg 13 15% . Hon hop khi ra khoi budng phan tig
duogc lam lanh xudng -20°C dé ngung tu va tach NH; 1ong. Phan N» va Hy chua phan tmg duoc dan tro lai va
b6 sung nguyén lidu méi (dé da 10° mol/ gidy ) va duge gia nhiét 1én 500°C rdi lai nap vao budng phan tng.
Biét ning lugng can cung cap dé 1am ting nhiét d6 ctia 1 mol khi 1én 1°C ctia N> va H, lan lugt 12 29,1 (J / mol)
va 28,8(J/mol),90% ning luong toa ra tir phan tng tong hop NH3 duge ding lam néng nguyén lidu, phan
nang luong con thiéu duoc cung cip bang phan tng d6t chay CHa. Khi d6t chay 1mol CH, téa ra 802kJ. Co
81% nhiét luong nay dugc ding dé 1am nong nguyén liéu. Luong CH4 cn d6t mdi gio 1a bao nhiéu kg? (1am
tron dén hang don vi)

I1.6. Mot hop chat X duogc tach ra tir hat cdy guarana c6 thanh phan phan tram khdi luong nguyén t6 nhu
sau: %C = 49,484; %H = 5,155%; %0 =16,495;%N = 28,866 . Phan tich phd khdi (MS) cho thdy xuat hién
peak cuc dai tai m/z=194.

a) Xac dinh cong thirc phan tir cia hop chat X .

b) Trong phuong phép chiét 1ong - 1ong dé tach X khoi dung dich nudc, ngudi ta ding mot dung méi hiru co

(khong tan trong nudce, d& hoa tan X). O trang thai cin bang, hé s6 phan bd dugc dinh nghia: K = %
Trong do:
- C, :ndng dd mol/L chat X trong pha hitu co. - C, :ndng d6 mol/L chat X trong pha nudc.
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O 25°C, @6 tan bao hoa ciia X trong nude 1a 21,7g/L . Nguoi ta tién hanh chiét 200 mL dung dich dung
moi CH,Cl, véi hé s6 phan bd K =9,9.
+ Tinh khéi lwong X t6i da thu hdi duge vao pha hitu co sau 1 1an chiét khi ding 40 mL dung méi CH,CI, .

+ Néu mudn thu hdi 90% chat X tir pha nuéc vao pha hitu co bang 1 1an chiét, can dung tdi thiéu bao nhiéu
mL CHCl, ?

Cau III <4,0 diém>
I1L.1. [2,00 diém] Mot hop chat X duoc tach ra tir hat ciy guarana c6 thanh phan phan traim khéi lugng nguyén
t6 nhu sau:
%C =49, 484; %H = 5,155, %0 = 16,495 va %N = 28,866. Phan tich ph6 khdi (MS) cho thiy xuat hién peak
cuc dai tai m/z = 194.
a. Xac dinh cong thirc phan tir ctia hop chat X.
b. Trong phuong phap chiét 1ong - 1ong dé tach X khoi dung dich nudc, ngudi ta ding mot dung mai hiru co
(khong tan trong nudc, dé hoa tan X). O trang thai can béng, hé s6 phan bd dugce dinh nghia

C

chéttrongphahtruco

K=
Cchéttrongphanudc

O 25 °C, d6 tan bdo hoa ciia X trong nude 1a 21,7 gam/L. Ngudi ta tién hanh chiét 200 mL dung dich bang
dung méi CH2Clz v6i hé ) phan b6 K =9,9.
+ Tinh khdi lugng X t6i da thu hoi duge vao pha hitu co sau 1 1an chiét khi ding 40 mL dung méi CH>Cl.
+ Néu mubn thu hdi 90% chit X tir pha nudc vao pha hitu co bang 1 1an chiét, can dung t6i thiéu bao nhiéu
mL CHxCl, ?
II1.2. [2,00 diém] Diéu ché SO tir quiing pyrite sit theo so d6: FeS,—2% 50, —%* , 50 . Hap thu SOs
tao thash vao 100 gam dung dich H2SO4 91% thu dugc mot loai oleum X. Hoa tan 33,8 gam gam oleum X
vao nudc, cho dung dich thu duoc tac dung véi lwong du dung dich BaCl, thiy tao thanh 93,2 gam két tua.

a. Tinh khéi lugng quing pyrite sit c6 chira 80% FeS2 da dung (tap chat khong chira S). Biét hiéu suét
clia qua trinh diéu ché 1a 75%.

b. Trong cong nghiép, khi san xuat acid H>SOx4 theo phuong phap tiép xtc thi SO3 dwoc hép thu bang
H2SO4 98% tao thanh oleum, sau d6 pha lodng oleuum véi luong nudc thich hop dé duge HoSO4 dic. Giai
thich tai sao khéng hap thu truc tiép SO3 bang nudc?

Cau lV:

IV.1. [1,50 diém] Mot nha may nhiét dién c6 luu lugng khi thai trung binh 12 100000m® / gid v6i tong nong
d6 NO2 1a 800 ppmv (ndng d6 phan triéu theo thé tich), trong d6 NO va NO; 1an luot chiém 80% va 20%
vé thé tich. Bé dam bao theo quy dinh tong ndng do NOx thoat ra méi trudng khong qua 300 ppmv. Nha
méy da 4p dung quy trinh cong nghé khir chon loc xiic tac (SCR). NH; duoc phun vao khi thai dé khir NOx
theo cac phan tng:

(1) Fast-SCR: NO+NO, +2NH, ——2N, +3H,0

(2) Standard-SCR: 4NO +4NH, + O, ——>4N, +6H,0

Trong quy trinh ndy, qua trinh Fast-SCR xay ra hoan toan sau d6 méi xay ra Standard-SCR véi hiéu suit 92
%.

a) Tinh luu lugng NO,NO, (mol/ gi®) trong khi thai chua xur 1i.

b) Tinh luu lugng NH; t6i thiéu (kg/gio) can dung cho qué trinh Fast-SCR va Standard-SCR dé khir NOx vé
muc cho phép.
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¢) Nguoi ta xac dinh duoc trong khi thai 6 3% O, (vé thé tich), luong Oz nay c6 du dé xtr 1i lugng NOx
trong khi thai vé mirc cho phép hay khong? Vi sao?

Iv.2. [1,50 diém] Cho hydrocarbon Y tac dung véi dung dich bromine du dugc dan Xuét tetrabromo chtra
75,8% bromine (theo khdi lwong). Khi cong bromine (1 : 1) thu duoc cip ddng phan cis-trans.

1. [0,50 diém] Xéc dinh cong thirc phan tir, cong thirc cau tao va goi tén ciia Y?

2. [1,00 diém] Viét phuwong trinh phan tmg cua Y véi:

a. Dung dich KMnOg4 (trong méi truong HoSO4) b. Dung dich AgNO3/NHj3

¢. H,O (xtic tac Hg?*/H", 80 °C) d.HBrtheotilé1:2

IV.3. [1,00 diém]

Cho cac hop chit hitu co: o-xylene, m-xylene, p -xylene, benzene va cc gia tri nhiét d6 néng chay
5,5'C;—47,8°C;-25,2"C;13,3°C . Hiy gan gia trji nhiét d6 nong chay twong Gmg véi cac chat, giai thich?
Cau V <4,0 diém>

V.1. [1,50 diém]

1. Viét phuong trinh héa hoc cta cac phan Gmg sau:

a. But-1-ene tac dung véi HCI. b. 2-methylpropene tdc dung véi nude, xic tac acid H3POa.
c. Propene tac dung v6i dung dich KMnOs. d. Trung hgp propene (%, p, xt).

e. Thyc hién phan (mg oxi hoa khong hoan toan propylbenzene bang dung dich KMnOs (¢ nhiét d6 thich hop).
f. Cho C¢Hs-C =CH (hop chat thom) tham gia phan tmg vé6i dung dich AgNOs trong NH3 dur.

V.2.[1,50 diém] Cho cac phan tir alkene c6 cong thirc khung phan tir dudi day:

N N N

(A) (B) (©)
a. Goi tén cac phan tir alkene néu trén theo danh phap thay thé.
b. So sanh tuong tac van der Waals giita cac phan tir alkene néu trén. Tir d6 em c6 nhan xét gi vé nhiét do soi
cua cac alkene trén.
V.3. [1,00 diém] Dudi day la céac gia tri nhi¢t do so61 va nhi¢t do nong chay cua pentane va neopentane. Giai
thich sy khéc biét nhi¢t d6 sbi va nhi¢t d6 ndng chdy cua nhiing chét nay?

n-pentan neo-pentan
Nhiét do soi (OC) 36 9,5
Nhiét d6 néng chay (°C) -130 -17

V4.

1. Khi bép than dang chay, néu d6 nhiéu nudc vao bép thi bép tit, con néu cho mét it nudc vao bép thi bép
than bung chay 1én. Hay viét phuong trinh hod hoc dé giai thich hién tuong trén.

2. Hién nay ngudi ta san xuat ammonia bang cach chuyén hoa c6 xtc tac mot hdn hop gdm khong khi, hoi
nude va khi methane (thanh phan chinh cta khi thién nhién).

Phan g diéu ché Ho: CH; + 2H,0 ====CO0, +4H, (1)

t()

Phén tmg loai O, dé thu Na:  CHy + 20, —— CO; + 2H,0 (2)
Phan tmg téng hop NH;: Na + 3H, —=242 )N H; 3)

a. Dé san xuit khi ammonia, néu 1ay 841,4 m® khong khi (chtra 21,03% Oa; 78,02% N2, con lai 1a khi hiém
theo thé tich), thi can phai liy bao nhiéu m® khi methane va bao nhiéu m? hoi nugc dé co du lugng N> va Hy
theo ti 1 1:3 vé thé tich dung cho phan mg tong hgp ammonia. Gia thiét cac phan tmg (1), (2) déu xay ra
hoan toan va cac thé tich khi do & cing diéu kién.
b. Trong coéng nghiép, ngudi ta didu ché phan dam urea bang cach cho khi ammonia (NH3) tac dung vé6i khi
carbon dioxide (CO2) ¢ nhié¢t do 180-200°C, khoang 200 atm, theo phan ung:

2NH3;+ CO2 — (NH2).CO + H>O
Biét hiéu sut phéan ung 1a 70%, vay dé san xuét dugce 6 tAn urea can phéi str dung bao nhiéu m? khi NH3 va bao
nhiéu m?® khi CO» (dkc)?

HET
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