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SO GIAO DUC VA DAO TAO KY THI THU TOT NGHIEP TRUNG HQC PHO THONG

LAM PONG NAM 2026
PE CHINH THUC Mén thi: HOA HQC
(Pé thi c6 04 trang) Thoi gian lam bai: 50 phit (khéng tinh thoi gian phat dé)
HO VAN ..o, S6 bao danh: .................. Ma dé 0301

Cho nguyén tir khoi: H=1; C=12; N = 14; O = 16; Cl = 35,5; Na = 23; Ca = 40, Fe = 56; Ni = 59.

PHAN 1. Thi sinh tra 18i tir cAu 1 dén cAu 18. M§i cAu héi thi sinh chi chon mét phwong an.
Cau 1. Dac diém giup giai thich kha nang hoa tan Cu(OH), trong moi truong ki€ém tao thanh dung dich mau
xanh lam cua glucose la do phan tir nay

A. ¢6 nhém chirc ~CHO. B. c6 nhiéu nhom —OH lién ké.
C. ¢6 lién két C=0 phan cuc. D. ¢6 6 nguyén tur carbon.
Céu 2. Polymer nao sau ddy duoc dung dé san xuit chat déo?
A. Polyacrylonitrile. B. Polybuta-1,3-diene. ~ C. Polycaproamide. D. Poly(vinyl chloride).

Cau 3. “Khi thay nhém ...(1)... trong nhom carboxyl cua carboxylic acid béng nhoém —OR (R 1a goc
hydrocarbon) thu dugc ...(2)...”. Cum tir phu hgp dién vao cho trong (1), (2) lan luot 1a

A. CO, ester. ‘ B. CO, peptide. C. OH, ether. D. OH, ester.
Cau 4. Thanh phan chinh cta khi biogas la CH,. Tén goi cua CH, 1a
A. methane. B. methanol. C. methanal. D. ethane.

Cau 5. Phan dam 1a phan bén vo co cung cép nitrogen cho cay trong, thiic day qua trinh ting trudng cua ciy,
tang nang suat. Chat nao sau day la thanh phan chinh ctia mot loai phan dam?

A. Ca(H,PO,),. B. K,CO,. C. NH,NO,. D. NaCl.

Cau 6. Cho bang gia tri thé dién cuc chuén cia mot sd cap oxi héa — khir nhu sau:
< . 2
CapOMLIOA= | Apejal Flﬁe/ Cu*/Cu | Ag'/Ag
E° (V) -1,68 | —0,44 | +0,34 +0,80

Dua vao bang thé dién cuc chudn o trén, kim loai ¢ tinh khir manh nhét 1a

A. Fe. B. Al C. Cu. D. Ag.
Céu 7. Phan tng giita albumin (c6 trong long trang trimg) véi Cu(OH), trong mdi trudng kiém dugc goi 1a
phéan Gng

A. mau biuret. B. thuy phan. C. thuy luyén. D. dong tu.

Cau 8. NaHCO, duoc sir dung trong vién sti nhd phan tmg véi acid hitu co dé tao bot khi. Vai tro cua
NaHCO, trong phan tng tao bot khi 1a

A. chét khr. B. chit oxi hoa. C. mot acid. D. mot base.
Céu 9. Hop chit nio sau day ctia kim loai nhom IIA khi d6t trén ngon lira dén khi cho ngon ltra mau luc?
A. St(NO,),. B. CaSO,. C. MgSO,. D. BaCl,.
Céu 10. Khi nho dung dich iodine vao mat cét ctia ct khoai lang tuoi, thdy xuét hién
A. mau xanh tim. B. mau tim. C. mau xanh lam. D. mau do nau.
Céu 11. Chromium thudng duoc ding ma 18n cac thiét bi dé chéng mai mon do ¢o
A. khdi luong riéng 16n. B. d6 cting cao.
C. tinh khir manh. D. nhiét d nong chay cao.

Cau 12. Sy phan cat dong li 1a sy phan cat mot cach dong déu lién két cong hoéa tri, mdi nguyén tir tham gia
lién ket nhan mot electron tir cap electron chung va tr¢ thanh cac goc tu do. Qua trinh nao dudi day xay ra sy
phén cat dong 1i?

B. CH,—C= CH"CH —C=C- +H+

C.Cl, —— Cle +Cl.

D. (CH;);C-Br — (CH;);C* + Br.
Céu 13. Phan ing nd 1a | phan g xay ra voi tbc do rat nhanh, manh, toa nhleu nhiét, phat sang, tang thé tich
d6t ngot sinh ra tiéng nd manh. Cac vu n6 duoc phan lam ba loai: nd vat li, nd hoa hoc va nd hat nhan.
Truong hop nao sau day thudc loai nd vat li, khong xay ra phan tmg hoa hoc?
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A. N6 thubc stng. B. N6 thudc phao. C. N buyi bot mi. D. N6 sam (rudt) xe.
Cau 14. Dé xac dinh ham lugng sit c6 trong quing, ngudi ta can 1,20 g mau quang rdi xir li theo quy trinh
thich hop thu dugc 100,00 mL dung dich FeSO, trong méi truong H,SO, loang (dung dich khong chira tap
chét tac dung véi KMnO,). Chuén d6 10,00 mL dung dich trén béng KMnO, 0,02 M, thé tich KMnO, str
dung trung binh sau 3 1an chuan d¢ 1a 12,5 mL. Phan tram khi luong sat c6 trong loai quang trén 1a

A. 80,5%. B. 48,3%. C. 58,3%. D. 24,3%.
Céu 15. Chat béo bio hoa thudng c6 nhiét dd nong chay cao hon so véi chat béo khong bio hoa. Cho cac
chat béo sau: tristearin (C,,H 355CO0);C3Hs, tripalmitin (C;5H;, COO),C5Hs, triolein (C;;H;3,CO0);C5H; va
trilinolein (C,,H,,CO0),C;H,. Chat c6 nhiét d6 nong chay cao nhat 1a

A. triolein. B. tripalmitin. C. tristearin. D. trilinolein.
Céu 16. Dé ma dong cho mot tim huy chuong bang sat ngudi ta gan tim huy chuong vao dién cuc 4m roi
nhiing vao dung dich CuSO, va tién hanh dién phan dung dich nay véi cuc duong 1a mot thanh kim loai dong
tinh khiét. TAm huy chuong dugc gin vao cuc am 1a vi

A. tai cuc am x4y ra qud trinh oxi héa Cu?* tao ra kim loai Cu ma 1én bé mat huy chuong.

B. tai cuc am xdy ra qué trinh khir Cu* tao ra kim loai Cu ma 1én bé mit huy chuong.

C. tai cyc 4m xdy ra phan tng sit khir Cu?* thanh kim loai Cu ma 1én bé mat huy chuong.

D. tai cuc 4m xay ra qua trinh oxi hoa dong thoi sat va Cu?* giup ma dong 1én bé mit huy chuong.
Sir dung thong tin dwoi day dé tra 101 cac cau 017 —18:
O thyc té, ngudn nude ngdm & mot s6 khu vuc, dic biét 1a ving Dong bang song Ctru Long thuong bi nhlem
phén ning. Nudc nhiém phén 12 tinh trang nudc bi 6 nhlem chu yéu boi ham lugng ion sat trong nudce ngim
qua cao 1am nudc ¢6 mui tanh va vi chua nhe. Khi nudc ngam tiép xtic véi khong khi, mot phan Fe?* trong
nude bi oxi hoa thanh Fe* sau d6 tao thanh cac cin ban mau vang nau gay anh hudng xau dén chat luong
nudc.
Cau 17. Cin bam mau vang nau xuat hién trong nuwéc nhiém phén 1a

A. phurc aqua [Fe(OH,)]** cua Fe*. B. phtrc aqua [Fe(OH,)¢]** cua Fe?*.

C. két tiia [Fe(OH)y(OH,),]. D. két tua [Fe(OH),(OH,),].
Céu 18. Khi thao luén v€ cach xur 1i lugng nho nude nhiém phén sir dung cho sinh hoat, mot hoc sinh dé
xudt: “Co thé st dung tro bép (chtra chit yéu CaCO,, CaO, K,CO5) hodc lugng nho voi séng CaO dé xur 1i
nudée rdi loc lai”. Mot sé nhan dinh dong tinh va khéng déng tinh véi dé xuét ndy duoc dua ra nhu sau:
(1) C6 thé str dung tro bép hodc CaO do cac chat nay khi tan vao nudc tao moi truong kiém, lam két tia ion
sat & dang hydroxide.
(2) C6 thé str dung tro bép hodc CaO do cac chét nay tao moi trudng kiém, gitp trung hoa ion H* gy ra vi
chua cta nudec.
(3) Khong thé sir dung tro bép hodc CaO do cic chit nay c6 tap chat nén khi tan vao nudc lam cho nudc bi
nhiém ban.
(4) Khong thé sir dung tro bép hodc CaO do cac chit nay 1am cho nudc tir nhiém phén trd thanh nudc cling
do b6 sung thém Ca?* hodc K* vao nudc.
Nhan dinh dung la

A. nhan dinh (1). B. nhén dinh (2). C. nhén dinh (3). D. nhan dinh (4).
PHAN II. Thi sinh tra 10i tir cAu 1 dén céu 4. Trong mdi y a), b),c),d) & mdi cu, thi sinh chon dung
hoic sai.
Cau 1. Keo dan poly(urea-formaldehyde) dugc diéu ché tir urea va formaldehyde theo phuong trinh hoa hoc

Sau:
o

nH;N—C-NH, + nH,C=0 BE_ NH—(I%—NH—CHZ—) +nH,0 (I
0] n
Loai keo dan nay duoc dung 1am chat két dinh cac 16p van mong tao ra gd van ép, chat déo,.. .
Khi sir dung keo dan nay can bd sung thém céac chat dong ran nhur ammonium chloride dé két ndi cac mach
polymer tao ra polymer mang khong gian.
a) Phan ng tao ra poly(urea-formaldehyde) theo phuong trinh (II) la phan ing trung hop.
b) Do trong phan tir ¢6 cac nhom —CO-NH-—, keo dan poly(urea-formaldehyde) cling 1a cac peptide.
¢) Khi bd sung thém cac chat dong ran di xay ra phan tng ting mach polymer trong keo dén poly(urea-
formaldehyde) dé tao ra polymer dang khong gian.
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d) G6 van ép st dung poly(urea-formaldehyde) lam chat két dinh 1a mot loai vat liéu composite.
Cau 2. Trong cac ndi hoi cong nghiép thuong c6 dong can CaSO,. Lop cin nay thuong duoc tdy bo bang
soda theo phuong trinh hoa hoc
CaSO,(s) + Na,COs(aq) = CaCOs(s) + Na,SO,(aq) (I)
Mot nhém hoc sinh da mudn kiém chimg lai phan tmg ndy trong phong thi nghiém, tir 46 nhom da lap ké
hoach va tién hanh thi nghiém nhu sau:
Bwéc 1: Thém 1,00 g CaSO, vao 100,0 mL dung dich Na,CO, 0,10 M ¢ 25 °C.
Budre 2: Khudy déu hdn hop ddng thoi do pH cua dung dich bang may do pH. Két qua sy thay d6i pH duoc

thé hién nhu hinh bén.

pH

0 t] { (phat)
Dua trén thyc té 12 pH khong thay doi sau thoi gian t,, hoc sinh A dua ra gia thuyét: phan tng (I) da dat dén
can bang. Con hoc sinh B dua ra hai gia thuyet
« Gia thuyét 1: Chat rin CaSO, di dugc chuyén ddi hoan toan.
« Gia thuyét 2: Chat ran CaSO, van con, nhung dugc bao quanh boi két tia CaCOs,
Dé kiém chimg gia thuyét cta hoc sinh B, nhém tiép tuc lam thi nghiém va thu duoc két qua nhu sau:

Thao tac Hién twgng

Budc 3 | Tach léy két taa, rira sach, lam khé | —
Budce 4 | Thém luong du dung dich HCI1 0,1 M | C6 bot khi, két tia tan hoan toan
Budc 5 Thém dung dich BaCl, 0,1 M Khéng xuat hién két tua tring
a) Cian CaSO, duoc tiy bo nho vao do tan cua CaSO, cao hon so v61 CaCOs;.
b) pH trong thi nghiém giam dan do ndng do cua Na,CO, trong dung dich giam dan.
¢) Két qua cua thi nghiém & budc 2 cho thay hiéu suét ciia qua trinh ty cin CaSO, phu thudc vao pH cua
dung dich.
d) Tur két qua thi nghiém & budc 4 va 5 két luan dugc gia thuyét 1 1a dang, gia thuyét 2 1a sai.
Céu 3. Trong phong thi nghiém, aniline duoc didu ché tir nitrobenzene qua hai giai doan chinh duoc thé hién
trong so do bén dudi:

CoAm o fRCT N O

A —_—
CsH:NO, : - CHsNH;Cl (2} CeHsNH, ’
Aniline sau khi dugc diéu ché tir giai doan (2) s€ tiép tuc duoc tinh ché nhu m6 ta trong hinh bén. Tur 10 mL
nitrobenzene (D = 1,20 g mL™") ban dau va cac hoa chat khac lay du, cudi cung thu duge 5,93 g aniline. Hi¢u

suat cua qua trinh tong hop aniline 1a h%.
hoi nudc

dung cu X

nudc ra

chua || nude ‘
vao

aniline
— tinh khiét
*Z vl nurée

R

a) Dung cu X trong hinh ben co ten goi la ong dan khi.

b) Trong giai doan (1), nitrobenzene déng vai tro 1a chat khir.
¢) Trong giai doan (2), cation CgH,NH,* dong vai tro 1a mot acid Bronsted do chat nay nhudng H* dé tro
thanh aniline.

d) Gia tri ciia h 12 65,4% (Khéng lam tron két qua cdc phép tinh trung gian, chi lam tron két qua cudi
cung dén hang phan muoi).
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Céu 4. Phuong phéap Solvay san xuat soda (Na,CO,) c¢6 phuong trinh hoa hoc cta giai doan chinh nhu sau:
NaCl(aq) + CO,(aq) + NH;(aq) + H,O(l) = NaHCOs(s) + NH,Cl(aq), ArH®5 = —78 kJ
Cac giai doan chuyén hoa cia phuong phap nay dugc mo ta trong so do bén dudi. Trong dleu kién van hanh
thuc té, ngudi ta sir dung 1,5 tan NaCl (dung du) dé san xuét dugc 1 tdn Na,CO,. Hiéu sudt nung & (3) va

hiéu sut thu hoi NH, déu dat 100%.
NaHCO3 H{ 3) HNaZC(hJ
Nung & 300 °C

(2)

Nudc muodi

it Thap
biio how carbonate hoa
e » dung dich
COz NH4CI
Nung da voi
CaCOj3

(4) CaO
Loc, qhtmg
cat

a) Phan (g xay ra ¢ thap carbonate (2) la phan tng thu nhiét.
b) Dua vao s6 liéu trén, véi mdi tin Na,CO, san xuit duoc dong thoi sé& tao ra 1,0 tAn CaCl, (Khéng lam
tron két qua cdc phép tinh trung gian, chi lam tron két qua cudi ciing dén hang phan muwoi).
¢) Theo so db trén, khi CO, lién tuc dugc thu hoi tir (3) va tai sir dung nén ngoai lugng ban dau cung cap
cho phan tng, khéng can phai nung thém da véi tir (1).
d) Lugng NaCl dugc sir dung du so v6i lugng can thiét nham muc dich 1am chuyén dich can bang cia giai
doan chinh theo chiéu thuan, tao ra nhiéu NaHCO, hon.
PHAN II1. Thi sinh tri 10i tir cAu 1 dén cau 6.
Céu 1. Tién hanh dién phan dung dich c6 chira cac ion: Fe** (1); Zn?* (2); Cu* (3); Ni** (4).
Cho biét: E°Fe**/Fe = —0,44 V; E°Zn?*/Zn = —0,76 V; E°Cu2*/Cu = +0,34 V; E°Ni?*/Ni = —0,25 V.
Cho biét sb thir ty ctia ion bi dién phan dau tién trong dung dich trén?
Cau 2. Trong phurc chat [PtCL,(NHj3),] 6 bao nhiéu lién két giita phdi tir va nguyén tir trung tam?
Céu 3. Tinh thé dién cuc chuan cta pin duoc tao thanh tir hai dién cuc chuan ciia cip oxi hoa - khir Pt2+/Pt
(E°=+1,20 V) va Ag*/Ag (E° = +0,80 V). (Khong lam tron két qua cdc phép tinh trung gian, chi lam tron
két qua cudi cung dén hang phan tram).
Cau 4. C6 bao nhiéu ester co chira goc acetate c6 cung cong thue phan tir C;H,;,0,?
Céu 5. Cac nha khoa hoc d tao ra dugc mot hop chit hitu co méi ¢ cong thirc phan tir CpoH,40, c6 “mat do
nang luong” tuong ty cua nhién ligu ten lira (C,,H,,). Biét rang “mat do nang lwong” ki hi¢u Q (kJ g™) dugc
tinh bang luong nhiét toa ra khi d6t chay hoan toan 1,0 g nhién liéu ¢ diéu kién chuan. Tinh gid tri k =

Qr_';_.ll_, 0,

Qe . (Khéng lam tron két qua cdc phép tinh trung gian, chi lam tron két qua cudi ciing dén hang phan
tram).
Cho biét nhiét hinh thanh chuan (AH°,q, kJ mol™) ctia cic chét:
£ C,H;;0,(1
Chat 2 ;8 o CoHyu(D) | COx(g) | H,O() | O4(g)
o o —285,
AfH® g4, kJ mol +125,0 —226,2 | —393,5 2 0,0

Céu 6. Trong cong nghiép san xuat thép, Ni dugc thém vao duéi dang ferronickel, duoc diéu ché tir quing
Saprolite. Tron 100 tan quing Saprolite kho voi 5,0 tn than Anthracite (chira 86% carbon vé khdi lwong) va
nung, thu dugc ferronickel chira w% Ni va xi. Tinh gié tri cia w (Khdng lam tron két qua cac phép tinh trung
gian, chi lam tron két qua cudi cung dén hang phan mieoi).

Cho biét:

« Thanh phéan phan trim vé khi luong cac chit trong quing: NiO (2,29); Fe,0, (21,45); SiO, (42,5); MgO
(24,2); AL,O, (2,1) con lai 1 tap chét tro.

« C 80% carbon trong than chuyén thanh CO;

« Toan bd Ni trong quing di chuyén vao ferronickel; xi co FeO, SiO,, MgO, AL, O, va tap chét tro.
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Hét
e Thi sinh khong dugc sir dung tai li€u;
e Giam thi khong giai thich gi thém.
DAP AN THAM KHAO
Phin I
B A
D B
D C
A D
C C
B C
A B
D C
D A
Phin 11
Phin III
LOI GIAI THAM KHAO
PHAN I
Caul

Glucose c6 nhiéu nhém —OH ‘lién ké trong phén tir. Cac nhém —OH lién ké niy c6 kha ning tao phirc véi
Cu(OH), trong moi truong kiém, lam Cu(OH), tan tao dung dich mau xanh lam.

Chon B.
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Cau 2

PVC, tirc poly(vinyl chloride), 1 polymer dugc ding rong ri dé san xuét chét déo.
Céac chét con lai:
« Polyacrylonitrile: thuong ding san xuat to nitron.
e Polybuta-1,3-diene: cao su buna.
e Polycaproamide: to capron/nylon-6.
Chon D.
Cau 3
Ester dugc tao ra khi thay nhém —OH trong nhém carboxyl -COOH ciia carboxylic acid bang nhom —OR.
Vay:

e Vitri(1): OH.
e Vitri(2): ester.

Chon D.

Cau 4

CH, c6 tén goi la methane.

Chon A.

Cau s

Phén dam 13 phan bén cung cép nitrogen. NH,NO, la ammonium nitrate, mot loai phan dam.
Chon C.

Cau 6

Kim loai c6 tinh khir cang manh thi thé dién cuc chuén cua cap ion/kim loai cang nho.
Bang cho:

APY/AL —1,68 V

Fe*/Fe: 0,44 V

Cu*/Cu: +0,34 V

Agt/Ag: +0,80 V

Gia tri nhé nhat [a AI**/Al, nén Al c6 tinh khir manh nhat.

Chon B.

Cau 7
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Protein nhu albumin phan tng véi Cu(OH), trongl;;l%eil‘l[;‘ﬁ;g kiém tao mau tim dic trung, goi 1a phan tng
mau biuret.
Chon A.
Cau 8
NaHCO, phan tmg v&i acid hitu co trong vién st dé tao khi CO,.
NaHCO,; nhan H* tir acid nén dong vai tro 1a mot base.
Vi du:
NaHCO, + H* — Na*+ CO, + H,0O
Chon D.
Cau9
Mau ngon Itra ciia mot s6 kim loai nhom IIA:
e Ca: d6 cam/dé gach.
e Sr:do6 son.
e Ba: lug.
e Mg: gan nhu khong mau déc trung.
BaCl, cho ngon Itra mau luc.
Chon D.
Cau 10
Khoai lang c6 chira tinh bot. lodine gap tinh bt tao mau xanh tim.
Chon A.

Cau 11

Chromium dugc dung ma 1én céc thiét bi dé chong mai mon vi chromium cé do cung cao, bé mat bén, khé bi
tray xudc.

Chon B.

Cau 12

Phén cat dong i 13 phan cit lién két sao cho mdi nguyén tir nhan mot electron, tao gbc tr do.
Cl, duéi 4nh sang bi phan cit dong li:

Cl,— Cle + «Cl

Chon C.
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Cau 13

N6 vat i 13 hién tugng n6 khong cé phan Gmg hoa hoc, chu yéu do ap suat ting dot ngot.
N6 sam xe 1a n6 vat li, khong xay ra phan tmg hoa hoc.
Céc trudng hop thude sung, thude phéo, bui bot mi déu lién quan dén phan tng chay/nd hoa hoc.
Chon D.
Cau 14
Trong mdi trudong acid:
MnO, + 5Fe* + 8H* — Mn** + 5Fe** + 4H,0
S mol KMnO, dung dé chuan do 10,00 mL dung dich FeSO,:
n(KMnO,) = 0,02 x 0,0125 = 0,00025 mol
Theo ti 1€ phan tng:
n(Fe* trong 10 mL) =5 % 0,00025 = 0,00125 mol
Trong 100 mL dung dich:
n(Fe*)=10,00125 x 10 =0,0125 mol
Khdi luong Fe:
m(Fe)=0,0125 x56=0,70 g
Phan tram khi luong Fe trong miu quing:
%Fe =0,70 /1,20 x 100% = 58,3%
Chon C.
Cau 15
Chét béo bio hoa c6 nhiét d6 nong chay cao hon chit béo khong bio hoa.
Trong céc chét da cho:
e Tristearin: g(‘)c’ stearate no, mach dai C,;H3sCOO-.
e Tripalmitin: goc palmitate no nhung mach ngan hon C,sH,;,COO-.
e Triolein va trilinolein: khong bao hoa.
Vi tristearin no va c6 mach carbon dai hon tripalmitin nén c6 nhiét do ndng chay cao nhat.

Chon C.
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Cau 16

Trong ma dién, vat can ma duoc gin vao cuc am. Tai cuc 4m xay ra qua trinh khir ion kim loai:
Cu*+2e — Cu

Podng kim loai bam 1én bé mat huy chuong.

Chon B.

Cau 17

Fe?* trong nudc bi oxi hoa thanh Fe**. Fe** thuy phén tao két tia hydroxide sat(III) mau vang nau.
Dang biéu dién phu hop 1a két tia [Fe(OH),(OH,),].

Chon C.

Cau 18

Xét tung nhan dinh:

(1) Blng. Tro bép hodc CaO tao mdi trudng kiém, lam ion sit két tia dang hydroxide nhu Fe(OH),.
(2) Ciing ding vé mat hoa hoc. Méi trudng kiém c6 thé trung hoa H*, lam giam vi chua cta nudec.

(3) Sai. Khong thé két luan tuyét d6i rang khong dugc dung tro bép hodc CaO vi c6 tap chat. Sau xir 1i van c6
thé loc bo can.

(4) Sai. K* khong gay nudce cimg; nude cang chu yéu do Ca?* va Mg?. Hon nita nhan dinh “khong thé st
dung” 1a qua tuyét doi.

Vay vé hoa hoc, (1) va (2) déu diing. Néu theo dap an don va muc tiéu chinh 14 loai ion sit bang két tua
hydroxide thi chon A.

PHAN II
Caul
a) Sai

Phan g tao poly(urea-formaldehyde) c6 tdich H,O, nén la phan ung trung ngung, khong phai phan ing
trung hop.

b) Sai

Du trong polymer c6 nhom —~CO-NH-, nhung poly(urea-formaldehyde) khong phai peptide. Peptide duoc
tao tur cdc amino acid lién két vdi nhau bang lién két peptide.

c) bung
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Khi b6 sung chat dong ran nhu NH,Cl, cac mach polymer dugc lién két chéo véi nhau, tao polymer mang
khong gian.
d) Ping

Gd van ép gdm céc 16p gb mong két dinh bang polymer. Day 1a vat liéu composite vi gdm nhiéu thanh phan
phoi hop dé tao vat liéu c6 tinh chat tot hon.

Cau 2

Phan tng:

CaSO,(s) + Na,CO4(aq) = CaCO4(s) + Na,SO,(aq)
a) Duing

CaCO; it tan hon CaSO,. Khi Ca** tao CaCO, két tha, can bang hoa tan CaSO, bi kéo theo chiéu lam tan
thém CaSO,, nho d6 tay dugc can CaSO,.

b) Ping

Na,CO; tao mdi truong base. Khi CO,* bi tiéu thy dé tao CaCO,, ndng do CO,>~ giam nén pH dung dich
giam dan.

¢) Sai

Két qua & budc 2 chi cho thdy pH thay ddi rdi 6n dinh sau thoi gian t,. N6 chua chirng minh hiéu suét ty cin
phu thudc vao pH, vi thi nghi¢m chua khao sat cac gia tri pH khac nhau.

d) Dung
Sau khi tach két tia, thém HCI du thdy co6 bot khi va két tia tan hoan toan:
CaCO, + 2HCI — CaCl, + CO, + H,0

Sau do thém BaCl, khong xuat hién két tia tring, chtng t6 khong con SO, tirc 1 khong con CaSO, trong
phan ran.

Vay gia thuyét 1 ding, gia thuyét 2 sai.

Cau 3

a) Sai

Dung cu X trong hinh 13 ng sinh han dung dé ngung tu hoi aniline va hoi nuéc, khong phai éng din khi.
b) Sai

O giai doan (1), nitrobenzene CsH;NO, bi khir thanh mudi anilinjum C,H,NH,CL. Vi bi khtr nén nitrobenzene
dong vai tro 1a chat oxi hoa, khong phai chat khur.

c¢) bung
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O giai doan (2):

C¢H;NH;* + OH- — C¢H;NH, + H,0O

Cation CgH;NH;* nhuong H* nén 1a acid Bronsted.

d) Dung

Khdi lugng nitrobenzene ban dau:
m=10x120=120g

M(C¢H;NO,) = 123 g/mol

n(CgHsNO,) = 12,0/ 123 mol

Theo so dd, 1 mol nitrobenzene tao 1 mol aniline.
M(C¢H;NH,) =93 g/mol

Khdi luong aniline 1i thuyét:
m=12,0/123x93=9,073 g

Hiéu suét:

h=5,93/9,073 x 100% = 65,4%

Viay y d ding.

Cau 4

Phuong trinh giai doan chinh:

NaCl(aq) + COy(aq) + NH;(aq) + H,O(l) = NaHCO4(s) + NH,Cl(aq), AH®,qs = =78 kJ
a) Sai

AH®,4s = —78 kJ < 0 nén phan ung téa nhiét, khong phai thu nhiét.
b) Ping

Phan tng tong quat ciia phuong phap Solvay c6 thé viét:
2NaCl + CaCO4 — Na,CO, + CaCl,

Theo ti 1€ mol:

1 mol Na,CO, tao 1 mol CacCl,.

M(Na,CO;) = 106 g/mol
M(CaCl,) =111 g/mol
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Véi 1 tan Na,COs:

m(CaCl,) =1 x 111/106 = 1,047 tan
Lam tron dén hang phan mudi: 1,0 tin.
¢) Sai

Khi nung NaHCO4:

2NaHCO; — Na,CO, + CO, + H,0

CO, thu héi tir giai doan (3) chi bu dugc mot phan CO,. Van can nung da voi ¢ giai doan (1) dé cung cip
thém CO, cho qua trinh.

d) Ping

NaCl 1a chét tham gia & vé trai ctia can bang chinh. Dung du NaCl gitip chuyén dich cén bang theo chiéu
thuan, tao nhiéu NaHCO, hon.

PHAN III

Caul

Céc ion c6 thé dién cuc chuan:
Cu*/Cu=+0,34 V

Niz/Ni =-0,25 V
Fe*/Fe=-0,44 V
Zn*/Zn=-0,76 V

Ton c¢6 E° 16n nhat dé bi khir nhat khi dién phan dung dich.
Vay Cu? bi dién phan dau tién.
Cu?* 1a ion s6 3.

bap an: 3.

Cau 2

Phtrc chat [PtCL(NHS,),] co:

« 2 phditi CI-.
« 2 phdi tir NH,.

Mbi phbi tir tao 1 lién két phéi tri voi Pt.
Tong s6 lién két gita phoi tir va nguyén tir trung tam la:

2+2=4
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bép an: 4.

Cau 3
Cho:

E°Pt*/Pt=+1,20 V
E°Agt/Ag=+0,80 V

bién cuc c6 E° 16n hon 1a cathode: Pt** + 2e — Pt
bién cuc con lai la anode: Ag — Agr+e
Thé dién cuc chuén cua pin:

E°pin = E°cathode — E°anode
E°pin=1,20-0,80=0,40 V

Dap 4n: 0,40 V.

Cau 4

Ester chira gbc acetate c6 dang:

CH,COOR

Cong thuce phan tu ester 1a CsH,,0,.

Phan CH,COO- c6 2 carbon, nén R phai c6 3 carbon, tirc 1a C;H,—.
C6 2 gbe C,H,—:

1. CH;CH,CH,—: propyl acetate.
2. (CH;),CH—: isopropyl acetate.

Vay co6 2 ester.

bap an: 2.

Cau s

Vi C,H;,0,

Phuong trinh chay:

C,H350, + 37,50, — 29CO, + 19H,0
Tinh enthalpy chay:

AH = [29AfH*(CO,) + 19AfHO(H,0)] — [AfH?(CyH,0,)]
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AH = [29 x (=393,5) + 19 x (~285,8)] — 125,0
AH = —16966,7 kJ/mol

M(CyH350,) =29 x 124+ 38 +2 x 16 =418 g/mol
Mat d6 nang luong:

Q(CyH350,) = 16966,7 / 418 = 40,59 kl/g

Véi C,H,,

Phuong trinh chay:

C,,Hy, + 180, — 12CO, + 12H,0

AH =[12 x (=393,5) + 12 x (—285,8)] — [-226,2]
AH =-7925,4 kJ/mol

M(C,,H,,) =12 x 12 + 24 = 168 g/mol
Mat d¢ nang luong:

Q(C,H,,) =7925,4 /168 =47,17 kl/g
Vay:

k = Q(CyH350,) / Q(Cy,H,,)
k=40,59/47,17=0,86

Pap an: 0,86.

Cau 6

Khéi luong carbon trong than tham gia tao CO:
m(C) = 5,0 x 86% x 80% = 3,44 tin = 3440 kg
S6 mol carbon, ciing 14 s6 mol CO tao thanh:
n(CO) = 3440/ 12 = 286,667 kmol

Tinh lwgng Ni tao thanh

Quing c6 2,29 tan NiO:

m(NiO) = 2290 kg

M(NiO) =59 + 16 = 75 kg/kmol

n(NiO) = 2290/ 75 = 30,533 kmol

Toan bd Ni vao ferronickel:
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n(Ni) = 30,533 kmol

m(Ni) = 30,533 x 59 = 1801,5 kg
Qua trinh khtr NiO tiéu thu:
n(CO) = 30,533 kmol

Tinh luwgng Fe tao thanh

Quing c6 21,45 tin Fe,0y:
m(Fe,0;) =21450 kg

M(Fe,0;) = 160 kg/kmol
n(Fe,0;) =21450/ 160 = 134,063 kmol
Trude hét Fe,0, bi khir vé FeO:
Fe,0; + CO — 2FeO + CO,

S6 mol CO can dung:

n(CO) = 134,063 kmol

CO con lai dé khir FeO thanh Fe:

n(CO con lai) = 286,667 — 30,533 — 134,063 = 122,071 kmol

Phan tng:

FeO + CO — Fe + CO,

Vay:

n(Fe) = 122,071 kmol

m(Fe) = 122,071 x 56 = 6836,0 kg
Tinh phan trim Ni trong ferronickel
Khéi luong ferronickel:

m = m(Ni) + m(Fe)
m = 1801,5 + 6836,0 = 8637,5 kg

Phan trim Ni:
w =1801,5/8637,5 x 100% = 20,86%

Lam tron dén hang phan muoi:
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w =20,9%

bap an: 20,9.
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