LUl W5 DA — Hanh phiic khong ¢ ddu xa ma & chinh sy vun dip tirng ngay ciia chiing ta cho né
LE QUY PON PA NANG 2020 — 2021

Céu L. (2,0 diém)
1. Hoa tan hoan toan FexOy vao dung dich KHSO4 loang du thu dugc dung dich X. Biét X hoa tan dugc Cu va lam
mét mau dung dich KMnOs. Lap luén dé xac dinh cong thirc FexOy va viét phuong trinh héa hoc cta cac phan tng
Xay ra.
2. Néu thanh phan chinh ctia phan uré, phéan lan ty nhién, phan supephotphat va phan kali; trong 4 loai phan bon
trén, loai phan bon nao chi thich hop véi ving dat chua? Giai thich?
3. Mudi v6 co X c6 cong thirc CxHyO3N trong d6 N chiém 17,72% vé khdi lugng. Xac dinh tén goi X, viét phuong
trinh héa hoc khi cho X tac dung véi dung dich NaOH du. Giai thich 2 ung dung cua mubi X?
4. Cho hoi nuéc di qua lugng du C néng d6 thu duoc hdn hop khi X gdm CO,, CO va H,. Biét ti khdi ctia hdn hop
X so0 voi hdn hop khi Y chira C2Hs va N» 14 0,5625. Céc hon hop khi do ¢ cung diéu kién nhiét do, ap suét. Tinh
phan tram thé tich cac khi trong X.
Huéng dan
1.
X hoa tan dugc Cu = Dung dich X chtra Fex(SO4)3:

Cu + Fe,(SO,); — CuSO, + 2FeSO,

X lam mat mau dung dich KMnO4 => X chira FeSOx:

10FeSO, + 2KMnO, + 16KHSO, — 5Fe, (SO, ), + 2MnSO, + 9K,SO, + 8H,0
= FexOy 1a Fe3O04:

Fe;,O, + 8KHSO, — FeSO, + Fe,(SO,); + 4K,SO, + 4H,0

Dung dich X gom: FeSO4, Fea(SO4)3, KHSO4 du.
2.

Phan Phan uré Phan lan ty nhién Phan supephotphat Phan kali
Thanh phﬁn chinh (NH»).CO Caz(PO4)2 Ca(H2PO4)2 KCl, K>S04
Loai phan chi thich hop bon cho ving dat chua (ving dat c6 méi trudng axit) 1a phan 1an tu nhién vi Ca3(PO4); 12
mudi cta axit yéu nén co thé tan dugc trong moi truong axit.

3.

14 x=1
12X +y+62
= X : CHsNO; hoac NH,HCO; (amoni hidrocacbonat)
X tac dung véi dung dich NaOH du:

NH,HCO; + 2NaOH — Na,CO, + NH, T + 2H,0
Hai tmg dung ctia mubi X:

— Dung lam bot n¢ vi NH4HCO3 dé bi nhiét phan huy sinh ra san pham khi:

.lOO%zl7,72%:>l2x+y:l7:{ S
y:

0
NH,HCO; —— NH; T + CO, T + H,0

— Dung 1am phan dam vi cung cdp nguyén t6 dinh dudng cho cdy dudi dang mudi amoni.

4.
C nong do tac dung véi hoi nudc:
0
C+ H, O - CO + H, (1)
a—> a mol

0
C + 2H,0 —— CO, + 2H, ()
b—> 2b mol
Hdn hop X gébm: CO (a mol); COz (b mol); Hz (a + 2b) mol.
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M gy, =My, =28= My =28
244 2

X 0,5625=> Mx = 0,5625.28 = 15,75
My
Chon:ny =1 mol= my =15,75.1=15,75 gam
N t 0o, TNy, =Ny a+b+(a+2b)=1 a=0,125 mol
= =
Mg +Meg, +My =My 28a+44b+2.(a+2b)=15,75 b=0,25 mol

Phan tram thé tich cac khi trong X:

0,125

A 100% =12,5%

0’25.100% =25%

%Vco2 =

WoVy, = 100% —12,5% —25% = 62,5%

Céu IL (2,0 diém)
1. Cho hinh duéi day 1a bo dung cu diéu ché khi Z. Chon 4 khi Z khac nhau phu hop va viét phuwong trinh héa hoc
cac phan Ung tao ra Z.

Dung dich X

SEME ﬂ},r;m?.

b1

Dung dich X
Chit
rin Y

2. Cho diy céc chat rin sau: Alo(SOs)s, AICL, FeCla va Fea(SO4)s. Hoa tan hoan toan hai chit rdn ngau nhién (co
s6 mol bang nhau) trong diy cac chit trén vao nuéc thu dugc dung dich Z.
Tién hanh céc thi nghiém sau:
— Thi nghiém 1: Cho dung dich NaOH du vao V mL dung dich Z thu dwoc nj mol két tua.
— Thi nghiém 2: Cho dung dich KOH vao V mL dung dich Z thu dugc lugong két tha cuc dai 12 n, mol.
— Thi nghiém 3: Cho dung dich Ba(OH), du vao V mL dung dich Z thu dugc n3 mol két tia.
Biét cac phan mg xay ra hoan toan va n; < n < n3. Hay lap luan tim cac cip chat thoa man diéu kién trén.
3. Hoa tan hoan toan m gam hdon hop Na, Na,O, Ba, BaO vao nuéc thu duoc dung dich X va 1,12 lit khi (dktc).
Chia X thanh hai phan bang nhau:
— Phan 1 tac dung vé6i dung dich Ba(HCO3), du thu duge 39,4 gam két tua.
— Phan 2 tac dung vo1 dung dich K>SO4 du thu dugc 16,31 gam két ta.
Biét cac phan mg xay ra hoan toan. Tinh m.
Huéng din
1.
Khi Z thu dugc bang phuong phap day nudc nén Z phai it tan trong nudc.
Z thu duoc bang cach cho chit rin Y tac dung véi dung dich X.
Céc phuong trinh hoa hoc diéu ché Z:
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Zn + 2HCl — ZnCl, + H, T
Z

Al,C; + 12HCI — 4AICL, + 3CH, T
Hf_/
V4
CaC, + 2H,0 — Ca(OH), + C,H, T
Z

FeS + 2HCI — FeCl, + H,S T
7

2.
Lay s6 mol mdi cht 1a 1 mol.
Trong hai mudi phai ¢c6 mubi nhom vi n; < ny:

Al(OH); + NaOH — NaAlO, + 2H,0
Thi nghiém 1 thu dugc n; mol két tia = Trong hai mudi phai c6 mudi sit.
Do n3 > 1y = Trong hai mudi phai c6 mudi sunfat.
Truong hop 1: Dung dich Z gdm Aly(SOs)s, FeCly:

{AIZ(SO4)3 + 8NaOH — 2NaAlO, + 3Na,SO, + 4H,0

FeCl, + 2NaOH — Fe(OH), ¥ + 2NaCl
Al,(SO,); + 6KOH — 2AI(OH), { + 3K,SO,
{FeClz + 2KOH — Fe(OH), | + 2KCl
Al,(SO,); + 4Ba(OH), —Ba(AlO,), + 3BaSO, ¥ + 4H,0
{FeClz + 2NaOH — Fe(OH), { + 2NaCl
=>1n, <n, <n; = Théa min

Truwong hop 2: Dung dich Z gom Alx(SO4)s, Fea(SO4)3:
{Alz(SO4)3 + 8NaOH — 2NaAlO, + 3Na,SO, + 4H,0

Fe,(SO,); + 6NaOH — 2Fe(OH), ¥ + 3Na,SO,
Al,(SO,); + 6KOH — 2A1(OH), ¥ + 3K,SO,
{Fez (SO,); + 6NaOH — 2Fe(OH); ¥ + 3Na,SO,
Al,(SO,); + 4Ba(OH), —>Ba(AlO,), + 3BaSO, ¥ + 4H,0
{Fez (SO,); + Ba(OH), — 2Fe(OH), ¥ + 3BaSO, |
=>1n, <n, <n; = Thoéa min

Truong hop 3: Dung dich Z gom AlCIl3, Fex(SO4)3
{A1C13 + 4NaOH — NaAlO, + 3NaCl + 2H,0

Fe,(SO,); + 6NaOH — 2Fe(OH), ¥ + 3Na,SO, -
AICI; + 3KOH — AI(OH), { + 3KCl
{Fez(SO4)3 + 6NaOH — 2Fe(OH); ¥ + 3Na,S0,
2AICI, + 4Ba(OH), —>Ba(AlO,), + 3BaCl, + 4H,0
{Fez(SO4)3 + Ba(OH), — 2Fe(OH), ¥ + 3BaSO, 1

= 1n, <n, <n; = Thoa man

= Ny = Nge o), =1 mol
= Ny =Ny om), + N on), = 2+1=3 mol

= N3 = N0, T NEeon), =3+1=4

=Ny = Ngeon), = 2 mol
=Ny = Dp|Om), + Nge(OH); = 2+2 =4 mol

= N3 =N,go, +Npeom), =0+2 =8

N = Nge o), = 2 mol
= Ny =Ny 0H), T NEeOH); = 1+2 =3 mol

= N3 =Npys0, +Npeom); =3T2=5
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= C0 3 cap chat thoa man: Alx(SOs)3, FeCla ; Al(SO4)3, Fea(SO4)3 5 AICI3, Fea(SO4)s.
3.

1,12

ny = =0,05 mol
2 22,4
So d6 phan tng:
Na, Na,O NaOH
+ H,0 > + H, T (%
Ba, BaO Ba(OH), ——
[ —— _— 0,05 mol
m gam dd X
Xét phan 2:
Phuong trinh héa hoc:
Ba(OH), + K,SO, — BaSO, { + 2KOH (1)
16,31
n =——=0,07 mol
BaSO; ~ 533
BINT Ba
———— >N, o), = Npaso, = Npacomy, = 0-07 mol
Xét phan 1:
Phuong trinh héa hoc:
Ba(HCO,), (du) + NaOH — BaCO; | + NaHCO; + H,0 (2)
Ba(HCO;), (du) + Ba(OH), — 2BaCO, ! +2H,0 3)
39,4

Theo (1), (2) _ _ _

= Nyon (x) = 0,06.2=0,12 mol; ng, o), (x) =2.0,07=0,14 mol

BINT H (¥) 0,12+2.0,14+2.0,05
——)2.nH2O =Ny,on T 2.nBa(OH)2 + 2.nH2 =Ny o= 5

=0,25 mol

—EEO s mtmy o = Myon + Mpyon), + My, = m+18.0,25=40.0,12+171.0,14+2.0,05

= m = 24,34 gam
Cau IIL. (2,0 diém)
1. X 13 nguyén tb phd bién thr hai trong thién nhién, chi sau oxi. Y 14 oxit bic cao nhit ciia X. Néu hai tmg dung
ctia X. Viét phuong trinh hoa hoc xay ra khi cho Y 1an luot tac dung véi HF, NayCOs.
2. Cho m gam Fe tac dung voi 15,8144 lit khi Cl, (dktc) thu duoc chét ran X. X tan hoan toan vao nudc thu dugc
dung dich Y chira hai chét tan c6 cting ndng do phan tram. Tinh m, biét cac phan (mg xay ra hoan toan.
3. Cho ludng khi Hz du di qua 10,4 gam hdn hop gdm CuO va RO (R 1a kim loai hoa tri khong doi) thu dugc 9,28
gam chat rin A. Cho toan bd A tan hoan toan trong dung dich H2SO4 diic ndng thi c6 0,26 mol HoSO4 phéan tmg va
thu duoc V lit khi SO (dktc, san pham khir duy nhét). Biét cac phan (mg xay ra hoan toan, xac dinh oxit RO va
tinh V.
Huéng dan
1.
Thir ty phd bién cua cac nguyén to trong tu nhién: O > Si > Al > Fe,...
= X 1a Si, Y 1a Si0s.
Hai tng dung cua Si:
— Silic dugc dung 1am vat liéu ban dan trong ki thuat dién tir.
— Silic dwoc dung dé ché tao pin mat troi.
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Cac phuong trinh héa hoc cua SiO> voi HF, Na,COs:
SiO, + 4HF — SiF, + 2H,0

0
Na,CO; + Si0, ——> Na,SiO; + CO,

Ny, = 15,8144 =0,706 mol
2 22,4

b

Fe tac dung vai Cly:

0
2Fe + 3Cl, ——> 2FeCl,

Hoa tan X vao nudc thu dugce dung dich Y chtra 2 chit tan = X g@)m: FeCls, Fe du
Fe + 2FeCl; — 3FeCl,

Dung dich Y gém: FeCl,, FeCls.

So dd phan tmg:
FeCl,
FeCl

Fe + Cl, —{ ~ 3l_*H0 Jem
—_— Fe du FeCl,
mgam 0,706 mol = S___ 2 —

X b mol

dd'Y

LTC])Z.HFGOZ +3.Npeq, =200, = 2a+3b=2.0,706 (I)

C%(FeCly) = C%(FeCly) = My, =Miyqp, = 127 =162,5b (II)

Tohop M. D o5 — (),325 mol ; b = 0,254 mol

— P > g, = Npy, + Mgy, = N, =0,325+0,254 =0,579 mol

m =56.0,579 =32,424 gam
3.
1,12

Trwong hgp 1: RO khong bi Ha khur
Phuong trinh hoéa hoc:

0
CuO + H, ——— Cu + H,0 (1)
Chét A gom: Cu, RO.

BINT Cu
—————> N, =N = N, =0,07 mol

A tac dung voi H>SO4 dac nong:
0
Cu + 2H,S0,(dac) —— CuSO, + SO, T+ 2H,0 (2)

RO + H,S0, —> RSO, + H,0 3)

— BB 0y 50, (i) = 20ay T o = 0,26 =2.0,07 + 0 = ngg =0,12 mol

Me, + My =m, = 64.0,07+(R+16).0,12=9,28 = R =24 (Mg) = Thoa man
Cu RO A g
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=V =0,07.22,4 =1,568 lit
Truwong hop 2: RO bi Hz khir
Céc phuong trinh héa hoc:
0
CuO + H, —— Cu + H,0 (1)’
0
RO + H, —/— R + H,0 (2)'
N, +0g =Ng o +Ngg = N, +ng =0,07 mol
A gbém: Cu, R.
A tac dung v6i HoSO4 déc, nong:
0
Cu + 2H,S0, (dac) ——> CuSO, + SO, T + 2H,0 (3)'

0
R +2H,S0,(dic) —— RSO, + SO, T+ 2H,0 (4)'
Theo (3)', (4)'

>Ny 50, (pt) = 2ng, +2ng = 0,26 =2.n, +2.ny

= N, +ng =0,13 mol #0,07 mol = Vo Ii
Cau IV. (2,0 diém)
1. Qua trinh diéu ché etilen tir ancol etylic voi H2SO4 dic thuong kém san pham phy 1a CO;z va SOa. Giai thich vi
sao c6 san pham phu d6 va néu phuong phap héa hoc dé thu etilen tinh khiét tir hdn hop C2Ha, CO2 va SO» & trén.
Viét phuong trinh hoa hoc clia cac phan tng xay ra.
2. Viét cong thire cu tao cua teflon. Vi sao ngudi ta thuong dung teflon dé trang 1én cac chao?
3. Tir CH4 nguoi ta didu ché duoc hdn hop X gdm CF.Cly, va CFcClq goi chung 14 freon viét tit 1a CFC. Biét s6 mol
hai chit trong X bang nhau va 0,2 mol X c6 khdi luong 1a 25,85 gam. Xac dinh cong thic phan tir ciia CF.Cly, va
CF.Clq.
4. Hon hop khi E gdm Ha, CoHon + 2, CHom (n=m + 1). Cho 0,5 mol E véo binh kin ¢6 xuc tac Ni, dun néng, sau
mdt thoi gian thu duoc 0,48 mol hdn hop khi T gom 4 chat. DSt chay hoan toan 0,48 mol hdn hop T can 33,04 lit
khi O (dktc) thu duge khi CO; va 18,9 gam H>O. Tinh phan trim khdi luong ctia CuHan +2 trong E va hiéu suét ca
phan tmg cong Ho.
Huéng dan
1.
Phuong trinh diéu ché etilen:

CH, —CHZOH% CH, =CH, + H,0
Séan phém phu 1a CO; va SO> do C;HsOH bi oxi héa bdi HoSO4 dac, nong:

C,H,OH + 6H,50, (dic) —"—» 2C0O, T + 650, T + 9H,0

Suc hdn hop (CO2, SO, C2Hs) vao dung dich Ca(OH) du s€ thu dugc C2H4 tinh khiét:
CO, + Ca(OH), — CaCO, ¥ + H,0
SO, + Ca(OH), — CaS0O, { + H,0

2.
Cong thic ciu tao cua teflon:

~{-cr—cr-

Teflon c6 d6 bén nhiét cao, cd hé s6 ma sat rat nhé nén n6 dugc dung dé trang Ién cac chao dé chong dinh.
3.
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0,2
Deg a1, = Aeraly :_2 =0,1 mol

= (12+19a+35,5b).0,1+ (12 +19c +35,5d).0,1 = 25,85

a+c=3
=19.(a+¢c)+35,5.(b+d)=234,5= @
b+d=35
a+b=4 an
c+d=4
[fa=1
c=2
= X : CFCl; va CE,(Cl,
b=3
Tohop @.ap | (4=2
a=2
c=1 .
= X : CE,Cl, va CFCl,
b=2
| d=3
= Cong thirc phan tir cac chét trong X: CFCl; va CF2Cla.
4.
Ng, = w =1,475 mol
18,9
n =——=1,05 mol
H,0 =g

D6t chay T ciing chinh 1a d6t chay E:
mg =me +my =12.0,95+2.1,05=13,5 gam
Céc phuong trinh hoa hoc:
0

0
CHyppo + 3n2+102 t

3m O

m*2m
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BTNT C
—3. . =
3 Ne g, + 2 Ney, =Neo,

BINT H
—2, . . =2.
2 Ny, + 8 Ne g + 4 Ney, 2 Ny o
Ny, +0¢ g, +0c g, =05 ny, =0,05 mol
= 3.nC3H8 +2.nC2H4 =0,95 = 1Nc,H, = 0,05 mol

2ny, +8.n¢ gy +4ncy, =2.1,05 ne,y, =0,4 mol
Phuong trinh hidro hoa:
C,H, (k) + Hy (k) — 5 ¢ H, (k)
1 phan tir C2H4 phan tmg véi 1 phéan tir Ha thu dugce 1 phan tir C2Hs
— S phén tir giam = (1 + 1) — 1 = 1 = s6 phan tr H, phén {mg.
= Myt gigm = Dirwe ~ Dgau = N, (pi) = nHz(pﬂ)O,S -0,48 =0,02 mol

Hiéu suit phan tmg tinh theo Ha:

n .
H= 00 000, - 902 1600 — 409
nH2 (ban dau) O’ 5
o, =24005 1000~ 16.30%
Glg = 135

Ciu V. (2,0 diém)

1. Dung phuong phap héa hoc hiy phan biét rugu etylic nguyén chat va con 96°.

2. Axit lactic hay axit sita 14 mot hop chat hoa hoc dong vai tro quan trong trong nhidu qué trinh sinh hoa va lan
dau duge phan tach vao nam 1780 bdi nha héa hoc Thuy Pién Carl Wihelm Scheele. Axit lactic 1a mot axit
cacboxylic c¢6 cong thirc phén tir 1a C3HgO3, axit lactic ¢6 mot nhom hydroxyl (-OH) dimg gan nhom cacboxyl
(—COOH).

a) Viét cong thirc cAu tao cta axit lactic va phuong trinh hoa hoc cac phan tmg xay ra khi cho axit lactic 1an
luot tac dung voi lugng du Na, NaHCO3, Co;HsOH (H2SO4 dac, dun nong).

b) Khi van dong manh va co thé khong cung cap di oxi, thi co thé s& chuyén héa glucozo thanh axit lactic tir
cac té bao dé cung cip nang lugng cho co thé (axit lactic tao thanh tir qua trinh ndy s& gdy moi co). Qu4 trinh nay
sinh ra 150kJ nang luong theo phuong trinh hoa hoc sau:

CcH,,0, —2C;H,O; +150kJ

Gia str mot nguoi chay bo trong mot gio s tiéu tén 300 keal. Biét rang co thé chi cung cip du 98% ning

lugng do6 nho oxi, nang lugng con lai nho vao su chuyén hoa glucozo thanh axit lactic.

Hay tinh khéi luong axit lactic tao thanh tir qua trinh chuyén hoa d6 (biét 1 cal = 4,1858 J).

3. Hon hop M gom chét béo X va axit béo Y. Cho 91,88 gam hdn hop M tac dung vira du v6i 320 mL dung dich
NaOH 1M thu dugc dung dich T. C6 can dung dich T thu duoc 95,12 gam hdn hop mubi khan gém Ci15sH31COONa
va C17H35COONa. Tinh phan tram khdi luong ctia X va Y trong hdn hop M.

Huéng din

1.

Lay mdi chat mot it cho vao cac dng nghiém khac nhau c6 danh sd. Cho CuSO4 khan mau trang vao cac ng nghiém:
— Ong nghiém thu dugc chit rdn mau xanh 13 con (con chira ruou etylic va nuée):

CuSO, + 5H,0 — CuS0,.5H,0
\_ﬂ——/

-
mau trang mau xanh

— Ong nghiém khéng c6 hién twong 1a ruou etylic nguyén chat.
8
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2. a)

Cong thirc cau tao ciia axit lactic:
HsC—(llH—COOH

OH
Céc phuong trinh héa hoc:
CH,CH(OH)COOH + 2Na — CH,CH(ONa)COONa + H, T

CH,CH(OH)COOH + NaHCO, — CH,CH(OH)COONa + CO, T + H,0

CH,CH(OH)COOH + C,H,OH % CH,CH(OH)COOC,H; + H,0

2.b)
Nang luong sinh ra tir qua trinh chuyén hoa glucozo thanh axit lactic:
300.(100% —98%).4,1858 = 25,1148 kJ

X_21148 (334864 mol
2 150
My 0, = 90.0,334864 = 30,13776 gam

3.

Ny, = 0,32.1=0,32 mol

Dat cong thirc cia cac chét trong M : (ﬁCOO)3 C;H; (X), RCOOH (Y)
(RCO0),C;H; + 3NaOH — 3RCOONa + C;H,(OH),
RCOOH + NaOH — RCOONa + H,0

{nNaOH =3.0¢,1 0H), T NH0

BTKL
— My TMyon = Myysi T Megng0m); T Mo

=
91,88+40.0,32 =9512+92.0¢ o), +180y,0 | ny,0 =0.02 mol

n- =0,1 mol
:{ (RCOO); C3H5

Me, H;,c00Na T M H;.000Na = Minusi
—% =
N sH;,C00Na T ¢ H,5C00Na = PNaOH

— {278'HC15H3 ICOONa + 306'HC17H35COON3 = 95’ 12 {HC15H31COONa = 0’1 m01

Ne, Hy,c00Na T ey, Hysco0Na = 0532 Ne, Hys000Na = 0,22 mol

=M gdm X : C15sH3:COOC3Hs5(0O0CC7Hs5)2 (0,1 mol) ; Y : C17H3sCOOH (0,02 mol).
Phan trim khdi lwong cac chét trong M:

my = 862.0,1 .100% =93,82%
91,88

b

%omy =100% —93,82% = 6,18%
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