Lua V39 DA — Hanh phic khdng ¢ dau xa ma é chinh sy vun dip tirng ngay caa ching ta cho no

HSG HA NOI 2020 — 2021
Bai | (4,0 diém)
1. Hinh v& duéi day mé ta phuong phap diéu ché khi CO, trong phong thi nghiém:
dd HCl diac

Khi C()y sach
—_—

Binh 1 Binh 2

a) Tai sao khong dung dung dich H>SO4 thay cho dung dich HCI.
b) Bé thu dugc khi CO> tinh khiét, phai cho dong khi thu duoc lan luot qua binh 1 va binh 2 dung hoa
chét gi? Giai thich?
2. Cho céc chat: NaHCOs, Al(OH)3, KHSO4, NH4HCO3 lan luot tic dung véi dung dich Ba(OH), du.
Viét phuong trinh hoa hoc ciia cac phan tng xay ra.
Huéng dan
1.a)
— Khéng dung dung dich H,SO4 thay cho dung dich HCI vi sinh ra CaSOj4 la chét it tan xung quanh chét ran
CaCOs sé€ ngan can phan ung cua CaCOs3 va H2SOa.
1.b)
— Khi CO; thu duoc ¢6 lan hoi H,0 va khi HCI.
— Pé thu dugc khi CO2 tinh khiét, phai cho dong khi thu duoc lan luot qua binh 1 dung dung dich NaHCO3
bdo hoa dé hap thu khi HCI:
NaHCO, + HCl — NaCl + CO, T + H,0
— Khi thoéat ra khoi binh 1 gdm CO2 va hoi H20 duoc dan qua binh 2 dung H2SO4 dic dé hip thu hoi H,O.
2.
— Cac phuong trinh hoa hoc:
NaHCO, + Ba(OH), (du) — BaCO, ¥ + NaOH + H,0
2A1(OH), + Ba(OH), — Ba(AlO,), + 4H,0
KHSO, + Ba(OH), (du) — BaSO, { + KOH + H,0
NH,HCO; + Ba(OH), (du) — BaCO, { + NH, T + 2H,0
Bai 11 (4,0 diém)
1. Viét phuong trinh hoa hoc xay ra trong cac thi nghiém sau:
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Lua V39 DA — Hanh phic khdng ¢ dau xa ma é chinh sy vun dip tirng ngay caa ching ta cho no

a) Hoa tan FeCl, vao nudéc roi thém H,SO, lodng, du, sau d6 thém dung dich KMnO, du thay ¢6 khi mau
vang luc thoat ra.

b) Hoa tan Fe3O, trong dung dich HSO4 dic, nong, du thu duoc khi X ¢6 mui hac va dung dich Y. Suc
khi X vao dung dich brom hoic dung dich KMnO, déu thay céc dung dich nay bi nhat mau.

2. Axit sunfuric dic c6 tinh hao nudc, n6 c6 thé liy nudc tir mot s6 hop chat hitu co. Trong qua trinh
than hoa saccarozo (C12H22011) ¢6 hinh thanh hdn hop X gom 2 khi.

a) Viét phuong trinh hoa hoc giai thich sy hinh thanh hén hop X.

b) Trinh binh phuong phap héa hoc chitng minh su c6 mat caa cac khi trong hon hop X.

¢) So sanh qua trinh 1am khé va qua trinh than hda bang H2SO4 dic.
Hudéng dan
l.a)
10FeCl, + 24KMnO, + 6H,SO, — 5Fe,(SO,); + 10Cl, T + 6MnSO, + 3K,SO, + 24H,0

1.b)

2Fe;0, +10H,SO, (dac) BN 3Fe,(SO,); + SO, T + 10H,0
Khi X a4 SO2; dung dich Y: Fe2(SOa)3, H2SO4 du.

SO, + Br, + 2H,0 — H,SO, + 2HBr

580, + 2KMnO, + 2H,0 — 2MnSO,, + K,SO, + 2H,SO,

2.2)
— PAu tién, H,S04 dic than hoa saccarozo:

Cp,H,,0,, —2%44%) 4 15C1+11H,0

— M6t phan san pham C bi H2S04 dic oxi hoa thanh khi CO2, cling véi khi SO2:
Co 2H, +séo4(dzglc) - 802 T +2+§o2 T+2H,0

=>Han hop khi X: CO2, SO..

2.b)

— Dan hdn hop khi X (SOz, CO;) qua nudc brom du, thidy nude brom bi nhat mau da cam, chieng to X ¢6 SO2:
SO, + Br, + 2H,0 — H,SO, + 2HBr

— Khi thoat ra duoc dan vao nudc voi trong du, nude voi trong van duc, ching to khi d6 1a CO2:
CO, + Ca(OH), — CaCO; { + H,0
[ ———

trang

2.0)
Qua trinh 1am kho bang H2S04 dac | Qua trinh héa than bang H2SO4 dic
Giong Déu duya vao tinh hdo nudc cua HoSO4 dic
nhau

Khac nhau | — Qué trinh vat ly (khdng xay ra phan | — Qua hoa hoc, dau tién H,SO, dic hda than cac chat
ing héa hoc), khi d6 H,SO4 dac hap | hitu co nhu saccarozo, xenlulozo,...:

thu n}rdc va khdng phan tng vai chat C,,H,,0,, Hp804(d29) (17 41 1H,0

can lam kho.

— H2S04 dic duoc dung dé 1am kho
cac chat khong tac dung véi n6 nhu

— Sau d6, mot phan san pham C bi H2SO4 dic oxi hoé
thanh khi COg, cung véi khi SO2:
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Lua V39 DA — Hanh phic khdng ¢ dau xa ma é chinh sy vun dip tirng ngay caa ching ta cho no

+6

céc chat khong c6 tinh bazo, khong co 0 +4 +4
C+2H, SO,(dac) > CO, T+2S0, T +2H,0

tinh khtr hoic tinh kht rét yéu.
Bai 111 (4,0 diém)

1. Cho 27,92 gam hdn hgp X gom CaCOs, KHCO3 va KClI tac dung hét vai 350 ml dung dich HCI 1M,
thu duoc dung dich Y va 3,584 lit (dktc) khi Z. Cho toan bd dung dich Y tac dung véi lugng du dung dich
AgNO3, thu dugc m gam két taa. Viét phuong trinh hoa hoc xay ra va tinh gia tri cua m.

2.31,2 gam hdn hop CuO va Fesz04 véi ti 16 mol 12 1 : 1 tan hét trong dung dich H2S04 lodng, vira da thu
duoc dung dich X. Cho m gam Mg vao dung dich X, sau khi phan ang két thiic thu lay phan dung dich (dung
dich ). Thém dung dich KOH téi du vao Y thu dugc két tia Z. Nung Z trong khong khi ¢én khéi luong khong
d6i dugc 30 gam chat ran T. Tim gia tri caa m.

Huéng dan

1.

Ny =0,35.1=0,35 mol

n, = 3,584 =0,16 mol
22,4

Dit s6 mol cac chat trong X: CaCOs (a mol); KHCO3 (b mol); KCI (c mol).
Me,c0, + Mipco, + Mg =My = 100a+100b+74,5¢ = 27,92 (I)
X tac dung vai dung dich HCI:
CaCO, + 2HCl — CaCl, + CO, T + H,0
KHCO, + HCl - KCl + CO, T + H,0
ng > 2.r1CO2 = HCI du

035mol 032 mol

Dung dich Y gom: CaCl,, KCI, HCI du.

Y tac dung vai dung dich AgNOa:
CaCl, + 2AgNO; — 2AgCl{ + Ca(NO,),
KCI + AgNO; — AgCl{ + KNO,
HCI + AgNO, — AgCl{ + HNO,

So d6 phan Gng:

co, T
| —
CaCO, Z (0,16 mol)

a mol + Ha CaCl Ca(NO;),
KHC03 0,35 mol 2  AGNO NO3
N KCl  +H,0—2825 5 AoCI +

b mol 2 | — HNO

KCl HCI du m gam 3

AgNO; du
¢ mol ddY -_———
dd sau pu

_
27,92 gam X
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Lua V39 DA — Hanh phic khdng ¢ dau xa ma é chinh sy vun dip tirng ngay caa ching ta cho no

bt bl + = +b=

e @Mvao® 5100.0,16+74,5.c =27,92 = ¢ = 0,16 mol
BTNT ClI ca qud trinh

>N + Ny =Nppe = Npge =0,16+0,35=0,51 mol
m=my,q = 143,5.0,51="73,185 gam
2.

— 304

Nge;0, =Ncuo Neyo =0,1 mol
HAon hop Fes04, CuO tac dung vira du véi dung dich H2SO4 lodng:

Fe,0, + 4H,S0, (lodng) — Fe,(SO,); + FeSO, + 4H,0 (1)

0,1> 0,1 0,1 mol
CuO + H,SO, (loang) -» CuSO, + H,O 2)
0,1— 0,1 mol

Dung dich X gom: Fe2(SO4)3 (0,1 mol); FeSO4 (0,1 mol); CuSO4 (0,1 mol).
Mg tac dung vai dung dich X:

Tinh oxi hoa: Fe3* > Cu?* > Fe?*.

Thr ty c&c phan tng:

Mg + Fe,(SO,); = MgSO, + 2FeSO, )
Mg + CuSO, — MgSO, + Cu 4)
Mg + FeSO, — MgSO, + Fe (5)

Triong hop 1: Fea(SO4)s du, thi chi xay ra phan tung (3), khi d6 chit ran gdm Fe,03, CuO va MgO:
Fe,(SO,); + 6KOH — 2Fe(OH), ¥ + 3K,S0, (6)
FeSO, + 2KOH — Fe(OH), { + K,SO, (7)
CuSO, + 2KOH — Cu(OH), { + K,S0O, 8)
MgSO, + 2KOH — Mg(OH), ¥ + K,SO, 9)

Két taa gom: Fe(OH)z, Fe(OH)2, Cu(OH)2, Mg(OH)..
Nung két taa trong khong khi:

2Fe(OH); —" Fe,0, + 3H,0 (10)
4Fe(OH), + 0, — 5 2Fe,0, + 4H,0 (11)
Cu(OH), — > CuO + H,0 (12)
Mg(OH), —°—> MgO + H,0 13)

BTNT Fe 0,1

—> . =2. = =
2 Nge 0, 2 e, (504); T NFeso, = NFe,0, 0,1+ 0,15 mol

Mg, o, +Mgyo =0,15.160+80.0,1=32 gam > 30 gam = vo Ii

Truong hop 2: CuSO4 du, xay ra phan ing (3) va (4).
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Mg + Fe,(SO,); — MgSO, + 2FeSO, 3)
0,1 « 0,1—> 0,1 0,2 mol
Mg + CuSO, — MgSO, + Cu @)
a—> a a mol
Dung dich Y gom: MgSOx (a + 0,1 mol); FeSO4 (0,2 + 0,1 = 0,3 mol); CuSO4 du : (0,1 — a) mol.
0,3

Mygg0 *+Mpe,0, +Meyo =My = 40.(a+0,1)+160.2=+80.(0,1-2) =30

=a=0,15mol >0,1 mol = vo li
Truong hop 3: FeSO4 du, xay ra ca (3), (4), (5)

Mg + Fe,(SO,); — MgSO, + 2FeSO, 3)
0,1 <«01—> 0,1 0,2 mol
Mg + CuSO, — MgSO, + Cu 4)
0,1 <«01-— 0,1 mol
Mg + FeSO, — MgSO, + Fe (5)
b— b b mol

Dung dich Y gdm: MgSO4 (0,2 + b) mol; FeSO4 du : (0,3 — b) mol.

mMgo +mFe203 =myt = 40.(0,2+b)+ 160.(0’ 32_b] =30

= b =0,05 mol <0,3 mol = Thoéa man
m =my;, =24.(0,2+0,05) =6 gam

Truong hop 4: Mg du, xay ra ca (3), (4), (5).
Dung dich thu dugc chi ¢ chat tan 13 MgSO..

BTNT S
= 3. =J. =
—— > Nys0, 3 Nge,504); T MFeso, T Ncuso, = Mmgso, 3.0,1+0,1+0,1=0,5 mol

My =My =40.0,5=20 gam # 30 gam = vo6 1i

Nhu vay, m = 6 gam.
Bai IV (4,0 diém)
1. Tir nuéc, oleum (H2S04.3S03) va cac dung cu can thiét, trinh bay cach pha ché 100 gam dung dich
H>SO4 19,6%.
2.Hoatan hét34,6 gamhdnhop X ng,co,
gdm Na, Na0, Ba va BaO vao nudc du, A
thu dugc dung dich Y va a mol khi Ha.
Dan tir tir dén du khi CO2 vao dung dich
Y, s6 mol BaCOj3 thu dwgc phu thudc
vao s6 mol CO; duoc biéu dién nhu dd  ,
thi hinh bén. Néu cho 34,6 gam X tac
dung véi 300 ml dung dich chira hon
hop H2S04 0,4M va HCI 0,6M thi sau 0,52 0,66 >
phan tng thu dwoc dung dich Z c6 khdi fico,
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Lua V39 DA — Hanh phic khdng ¢ dau xa ma é chinh sy vun dip tirng ngay caa ching ta cho no

luong tang m gam so vai dung dich ban
dau. Tim gia tri cua m.
Huwoéng din

1.
Tinh toan: Céach pha:
— Xét 100 gam dung dich H2S04 19,6%. — Can ldy 83,1 gam nudc cat hoic lay 83,1 ml nudc
100.19,6% cat cho vao céc ¢6 dung tich 500ml.
nHzSO4 = 98 =O’2 m01 Cén I/( ’ r <\ <\ A A
- ay 16,9 gam oleum, sau do rot tur tor dén het
— Phuong trinh hoa hoc: 16,9 gam oleum vao céc nudc trén va khuay nhe bang

0,05

H,S0,.350; + 3H,0 > 4H,SO,

<~ 0,2 mol

My 50,3505 = 338.0,05=16,9 gam
My o = 100—-16,9 =83,1 gam

dta thuy tinh.

Nhdn xét:

H2SO4 tan vo han trong nudc va toa rat nhiéu nhiét. Néu ta rét nudc vao H2SO4, nude soi dot ngot va kéo
theo nhirng giot axit bin ra xung quanh gay nguy hiém. Vi vay, muén pha loing axit H2SO4 dic, nguoi ta
phai rot tir tir axit vao nuéc va khuay nhe bang diia thuy tinh ma khong dwgc 1lam nguoc lai.

0 0
o 00 o]
o ©
/ H,S0, \
a) Cach pha loang
khéng an toan

3

2.

Céc phuong trinh héa hoc:

Xét giai doan X tac dung voi nudc:
2Na + 2H,0 — 2NaOH + H,T ()
Ba + 2H,0 — Ba(OH), + H,T (2)
Na,0 + H,0 — 2NaOH
BaO + H,O — Ba(OH),

Dung dich Y gom: NaOH, Ba(OH)..
Suc tir tir CO, dén du vao dung dich Y:
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CO, + Ba(OH), — BaCO,{ + H,0 (5

CO, + 2NaOH — Na,CO; + H,0 (6)

CO, + Na,CO; + H,O — 2NaHCO;  (7)

CO, + BaCO; + H,0 — Ba(HCO;), (8)
Qui ddi X thanh: Na (x mol); Ba (y mol); O (z mol).
my, +Mg, + Mg =my = 23x+137y+162=34,6 (I)
So d6 phan tng:

0 0 +1 -2
Na , Ba NaOH
+1 1 0

x mol y mol X mo
. +H20 >4 ) +H, T
9) Ba(o H)2 a mol

%/_/
z mol y mol
34,6 gam X

BINT H
—> L. = . . =
2 Ny o = Nygon + 2 N, om), + 2 Ny, =Ny (0, SX+y+ a) mol

—BITO 5ny, + N0 = Nygon + 2 0gy0m), = 2+(0,5% +y+a)=x+2y = x+2y =2z+2a (1)

C6 thé sir dung bao toan electron dé lap phuong trinh (II):

0 +1 0 -2
Na —> Na +1e|/|[O +2e >0
X = Xl|lz—> 2z

0 +2 +1 0
Ba — Ba + 2¢||l2H + 2e — H»
y— 2y 2a <«-a

ﬂ—)x+2y=2z+2a

Xét giai doan dan tir tir &én du CO2 vao dung dich Y:

R N —

-

k< | —

(x+y) 0,52 0,66 o,

Xét tai 0,66 mol CO>:
Xy ra vira i (5), (6), (7), (8).
Dung dich thu dugc gdm: NaHCO;3 (x mol); Ba(HCO3)2 (y mol).
BTNT C

Tur (x + y) mol CO; dén 0,52 mol CO2:
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Nco, (tang) = NBaco; (pi) = -2 —X—y=y—a (IV)

T6 hop (D), (D), (ID), (IV)

>X =0,3mol ; y =0,18 mol ; z=0,19 mol ; a = 0,14 mol
Xét giai doan X tac dung vai dung dich hon hop axit:
Ny so, = 0,3.0,4=0,12 mol
Ny =0,3.0,6 =0,18 mol
Coi X tac dung véi nudce trude, thu duge bazo va Hz. Sau d6 bazo tac dung vai axit:
H,SO, + Ba(OH), — BaSO, { + 2H,0
2HCl + Ba(OH), — BaCl, + 2H,0
HCl + NaOH — NaCl + H,O

n_,, >n_, =H,SO4 phan ing hét vsi Ba(OH)s.
Ba SO4

BINT S
_— = =
Np.s0, = NHys0, = Npaso, = 0-12 mol

Bai 5 (4,0 diém)

1. Hoa tan my gam hdn hop X gom Alp(SO4)3 va K2S04.Alx(S04)3.24H20 viao nude thu duge dung dich
Y chira hai chat tan ¢6 ti 1é mol 1a 1 : 2. Cho tir tir &én hét V ml dung dich Ba(OH), 2M vao dung dich Y, sau
khi cac phan ang xay ra hoan toan thu duoc m, gam két taa va dung dich Z chi chira 0,02 mol mét chat tan duy
nhat. Tinh gia tri cia my, ma va V.

2. Nung 3,552 gam mot mudi X trong binh kin. Sau khi phan ¢ng xay ra hoan toan thu dugc cac san
pham khi va hoi va 0,96 gam maot oxit kim loai (khi nung kim loai c¢6 hoa tri khong d6i). Hap thy hét san pham
khi va hoi & trén bang 100 gam dung dich KOH 1,344% thu dwoc dung dich chi chira mot mudi duy nhat cé
nong do 2,363%. Xac dinh cong thic phan tir caa mudi X.

Hudéng dan

1.

Pit s6 mol cac chat trong X: Al(SO4)s (a mol); K2S04.Alx(S04)3.24H20 (b mol).
Dung dich X gom: Alx(SO4)s (a + b) mol; K2SO4 (b mol).

=Ny (50,), = 2-NK,s0, = a+b=2b=a=b(I)

Dung dich X gém: Alx(SO4)s (2a mol); K2SO4 (a mol).

Céc phuong trinh héa hoc:
Al,(SO,); + 3Ba(OH), — 3BaSO, ¥ + 2A1(OH), ¥ (1)
K,SO, + Ba(OH), - BaSO, { + 2KOH (2)
AI(OH); + KOH — KAIO, +2H,0 A3)

Trwong hop 1: Chat tan duy nhat 13 K2SOs, chi xay ra phan tng (1) vira du.
Ny g0, = 0,02 mol = a = 0,02 mol
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Theo (1) _ _ _ _ _
N0, = NEaoH), = 3-NAl(504); = NBaso, = NBaomy, = 3-0,04=0,12 mol
Theo (1) . _ .
0,12 .
V= =0,06 lit =60 ml

Trirong hop 2: Chat tan duy nhat 13 KAIO,

= Nigp1p, = 0,02 mol

Xay raca (1), (2), (3).
So d6 phan tng:

AL, (SO,),
2a mol BaSO 4
+ Ba(OH), — KAIO, + \

K,SO ——~ | AI(OH)

274 0,02 mol 3
— ,UZ Mo

a mol

BINT K

BTNT S
_— nBaso4 = 3.nA12(So4 )3 + nKzso4 = nBaso4 = 30, 02 + 0,0l = O, 07 mOl

BTNT Ba
— 2 Npyon), = MBaso, = NBa(oH), = 0,07 mol
BTNT Al
0,07 )
V= =0,0351it =35 ml

fop = 100.1,344% — 0,024 mol
56
Xét giai doan nung mudi X :
So d6 phan tng :
0
X —— oxit kim loai + khi
— —_—
3,552 gam 0,96 gam

BTKL

Xét giai doan hap thu khi vao dung dich KOH :
M g4 musi =Mihi T Mad ko = Myd musi = 2-992+100=102,592 gam

2,363

My = 00102,592 22,424 gam
Mudi c6 1K 2,424 »
>Nyisi = Ngon = Mysi = 0,024 mol = My 5; = —— =101 = Mu6i : KNO;

0,024
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wica 2,424 ,
MUK s = KO — 0,012 mol = My = o = 202 = loai
2 0,012
udi c¢6 3Na 2, 424 .
_ MuGicoNa o nK30H = 0,008 mol = My = 2= =303 = loai

2

Vay mudi thu dugc 1a KNO3 = San pham khi chira NO, va O2 = X la mudi nitrat

Céc phuong trinh héa hoc :
4NO, + O, + 2H,0 — 4HNO;,
0,024 0,006 « 0,024 mol
HNO; + KOH — KNO; + H,O
0,024 « 0,024 mol

Nyo, = 0,024 mol
{noz =0,006 mol
Xét giai doan nhiét phan X :
My, + Mg, =46.0,024+32.0,006 = 1,296 gam < my,, =2,592 gam
= X la mudi nitrat ngdm nuéc=>Khi con lai 1a H,O

= My o = 2,592 -1,296 =1,296 gam = Ny o = % =0,072 mol

So d6 phan tng :

0
t
M(NO;), xH,0 — M, 0, + NO, + O, + H,0
— —
3,552 gam X 0,96 gam 0,024 mol 0,006 mol 0,072 mol

MyyNoy), =Mx My o = 3,552-1,296 =2,256 gam
BINT N 0,024

———— >Ny No,), = DNo, = Moy, = mol
=2
— M+620). 2924 2 256 M=3on ="
n M =64 (Cu)

24

Ny,o 0,072
Doy, 0-012
= Cong thirc phan tu cua X la Cu(NO3)2.6H,0
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