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Trong phong thi nghiém, ngudi ta tién hanh mot sé thi nghiém sau:
Thi nghiém 1: cho tir tir @én du Ba(OH), vao dng nghiém dung dung dich
Al2(S04)3
Thi nghiém 2: nho rat tir tir dén du dung dich HCI vao dung dich Na2COs va
khudy déu
Thi nghiém 3: tha mot 1a kim loai dong vao 6ng nghiém dung dung dich AgNO3
Thi nghiém 4: nho dung dich H2SO4 lodng vao 6ng nghiém dung dung dich
AgNOs
Thi nghiém 5: suc khi Cl2> vao dung dich FeSO4
Thi nghiém 6: suc tir tir dén du khi SOz vao dung dich nudc voi trong
Em hiy viét phuong trinh phan Gng xay ra trong cac thi nghiém trén.

Hudéng dan

TNi1: 3Ba(OH)2 + Al2(SO4)3 — 3BaSO4 + 2AI(OH)s|
Ba(OH). + 2AI(OH); — Ba(AlOz)2 + 3H20

TN2: HCI + Na,CO3z — NaCl + NaHCOs3
HCI + NaHCO3 — NaCl + CO21 + H20

TN3z: Cu+ 2AgNO3 — Cu(NO3)2 + 2Ag]

TNs: H2SO4 + 2AgNO3 — Ag>SO4 + 2HNO3

TNs: 1,5CI; + 3FeSO4 — FeCls + Fe(S04)3

TNe: CO2 + Ca(OH)2 — CaCOs3| + H20

CO; + CaCO3 + H,0 — Ca(HCO3):

. Pién phan dung dich NaCl thu dugc khi X mau vang. Dot chay luu huynh thu
duoc khi Y. Suc dong thoi khi X va Y vao nudc thu dugc dung dich Z. Xac dinh
thanh phan cua X, Y, Z va viét phuong trinh phan ung.

Huong dan

2NaCl + H,O —f&pndmedich _y 9NaOH + H, + Cl (X)

mang ngin x6p
S+ 0; —-5S02(Y)
Cl2 + SOz + 2H>0 — 2HCI + H2S04 (dung dich Z)

y




Chat vo co AchraC, H, O, N (Ma = 79g/mol), cho A tac dung véi Ba(OH): du, ’
thu dugc ket tua trang Az va khi Bi. Cho khi B1 qua dung dich AICls, thu dugc ket
tua trang Az. Mat khac, cho A tac dung véi1 HCI du, thu duoc khi B2 (thug‘yng hay
su dung dé chira chay). Suc khi B2 vao dung dich NaAlO: lai tl}u duoc két tua
trang A2. Suc khi B2 vao dung dich Ba(OH) du lai thu duoc két tia Ai. Cho khi
B3 (M = 28g/mol) qua CuO, dun nong ciing thu dugc khi B2. Cho khi B: qua CuO,
dun nong thu dugc khi B4 (M = 28 g/mol).
Xég dinh cac chat A, A1, A2, B1, B2, B3, B4, X.
Viét cac phuong trinh héa hoc.
Hudéng dan
(C,H,OLN)M =179
wine ¥ T—> A :NH,HCO,
—19 1B, :CO,
2NHsHCO3 + Ba(OH)2 — BaCOs3] (A1) + NHst (B1) + H20
3NHs + AICI3 + 3H20 — AI(OH)3z| (A2) + 3NH4CI
NHsHCO3 + HCl — NH4Cl + CO21 (B2) + H20
CO2 + NaAIOz + H,O — NaHCOs + Al(OH)s]
CO2 + Ba(OH)2 ¢v — BaCOs| + H20

CO (Bs) + CuO —*>Cu + CO, 1
2NH3 + 3CuO —°—Na1 + 3Cu + 3H20

+Ba(OH),
_ *BaOW), o
A - l

Yy

Tron 100 ml dung dich Ba(HCOs)2 1M (D = 1,2g/ml) véi 100 gam dung dich
H2S04 19,6% thu dugc dung dich X. Tinh nong d6 phan tram (C%) cua chat tan
trong dung dich X.

Hudéng dan
Ba(HCOs3)2 + H.SOs — BaS0a4| + CO21 + 2H20
0,1— 0,1 0,1 0,1
Du: 0,1

Ta ¢6: mdd sau pe = MadBa(OH)2 + MyggH2SO04 — m(|+1) = 192,3 gam
— C%H2S04 =5,1%

Mot mau nudc ngam cé chira hop chat cua sit [gia dinh chira ca FeSO4 va
Fe2(SO4)s]. Ngudi ta phan tich mau nudce trén theo qui trinh sau:
+ Budc 1: lay 1 it mau nude d6 roi cho thém H2SO4 lodng, du rdi tiép tuc nho tur
tir tirng giot dung dich KMnO4 0,001M, thi thay hét 1,2 ml bat dau xuat hién mau
tim. Phan ting héa hoc xay ra nhu sau:

2KMnO4 + 10 FeSO4 + 8H2S04 — K2SO4 + 2MnSO4 + 5Fe2(S04)3 + 8H20

+ Buéc 2: lay 1 1it mau nude d6 roi thém dung dich NaOH vao téi du, dé ngoai
khong khi d¢én khéi lugng khong dbi thu dugc 1,07 mg két tua.

Viét phuong trinh phan ung. Tinh néng d6 mol/l cia FeSO4, Fe2(SO4)s trong
MAau nudc trén.



Theo qui chuan vé nudc &n udng ¢ Vigt Nam (QCVN 01: 2009/BYT), ham
lugng sat < 0,3 mg/l 1a an toan dé su Qung duoc. Cho biét mau nudc trén c6 dung
d¢ an uong dugc khong? Giai thich bang két qua tinh toan.

Hudng dan

Pén khi mau tim tro lai thi FeSO4 vira hét.
1,2.1072.10°.10

—>nFeSO, = : =6.10° >C, =6.10°M @@
1,07.10° y » .
nFe(OH), = === =107 —>nFe,(SO,), =5.10° — nFe,(SO,), g, o, =3:10° ~3.10
2.107°
-6
—C, = 2107 _5 10¢om)

FeSO, :6.10° nFe =107
1 lit nuGc c6 mol

S v — Bi 6 nhidm
Fe,(S0O,),:2.107 — mFe =56.10"g = 0,56mg > 0,3mg

Hoa tan hét 3,48 gam oxit kim loai M can vira du 60 ml dung dich HC1 2M. Xac
dinh cong thirc phan tir cua oxit trén.

Axit sunfuric 1a héa chat quan trong, la nguyén li€u cua cac nganh cong nghiép
khac nhu: phan bon, luyén kim, glay pham nhudm, to sogi, chat deo. Hang nam thé
gidi san xuat khoang 200 triéu tan axit sunfuric. Qui trinh san xuat tir quing pirit
st theo so do sau:

Fes H=90% )A H=80% )B H=95% )sto4

2

Xéc dinh A, B va viét phuong trinh phan Gng theo so d6 trén.

Tir 1 tan quang pirit sat 60% (con lai 13 tap chat tro), co thé san xuat dugc bao
nhiéu tin H2S04 98%.

Thuc té, giai doan thtr 3 trong so d6 trén ngudi ta ding H2SO4 dic hap thu SO3
dé chuyén qua oleum (H2S04.nH20), sau d6 hoa tan oleum trong nudc dé thu duoc
axit sunfuric co néng d6 khéac nhau. Dé xac dinh cong thirc mot loai oleum, nguoi
ta hoa tan 49,8 gam chat dé trong dung dich BaCl, du thay tach ra 139,8 gam két
tua trang. Tim coéng thic oleum.

Huong dan

Gia st CTPT oxit kim loai: M2On (n = 1,2,%,3)

M20n + 2nCl — 2MCl, + nH20

Xx— 2nx b
8
2M +16n)x = 3,48 ==
S ¢ X SMx=1,265M2215]"73 SFe0,
2nx = 0,12 n ‘

M =56



F652 H=90% >502 H=80% )SO3 H=95% >HZSO4
4FeS; + O —% 3 2Fe,03 + 8S0;
SO, + % O3 %} SO3

SOs3 + H2O — H2S04

1.60%.2 .90%.80%.95%. 998

C6 thé san xuat dugc mggH2504 98% = = 0,684 tin

(Y

CT Oleum: H2S04.nSO3 c6 x (mol)
H2S04.nSO3 + NnH20 — (n + 1)H2S04

X— (n+ 1)x
BaClz + H2SO4 — 2HCI + BaSO4)
(n+ 1)x— (n+ 1)x .

98+ 80 =49,8
_){( +80n)x _, 98+80n -83—>n=5-HS0,.5H,0

233(n+1)x =139,8 n+1

y

D6t chay 58 gam hdn hop gdm: Mg, Zn, Fe thu duoc m gam hdn hop X gom
cac oxit va kim loai con du. Hoa tan hoan toan m gam X trong 200 ml dung dich
H2S04 2M, thu dugc dung dich Y (chi chira cac mudi trung hoa) chtra my gam
mudi va 4,48 lit khi H, (dktc).

Tim m, m

Cho Y tac dung véi NaOH (khong c6 mat oxi) vira di dé tao két tua cuc dai,
thu duoc mz gam két taa. Nung m, gam két tua trong chan khong thu dugc ms gam
chét ran. Tim m2, ms.

Hudéng dan

Mg

58g47Zn —2 X -

Kim loai 5, |TH,:0,2
Mudi: m
Fe —_ !

m gam

s |DH,SO, =nH, +nH,O S nH.O=0.2
—0,4=0,2+nH,0 o

Ta c6: 2H(axiyy + Ox) — H20

— nO(x) = NH20 = 0,2 — m = mKim loai + Mo(x) = 61,2 gam

Va: mmuéi = MKim loai + Msos = 96,4 gam



CONG THUC MOL MO RONG
_ Am [Am: hiéu khéi lugng
"7AM | AM: hiéu kh6i rgng mol
(st dung trong tang giam khéi‘ltrq'ng)
can tinh toan sy thay doi khoi lwong

cua hon hop.

2. 12 mau chét. Ta can can bang héa tri cac goc.
0% 52C1"Y 5> AM =355
2. X . — e H
Su trao doi goc anion :{ " |
lo 2 550, - AM =80 ;
—— e 1
la % :
1

Tang giam khdi luong:

m,. . —m
nSO, = ——=+—> —0,4 > m, =71,6 gam
$T T 96-2.17 ;=716 zm @

Tang giam khdi luong:
nSO, = 0 ot 0 4 s~ 64,4 gam (@
“ T 96-16 T TS

Cho a gam Al tan trong 400 ml dung dich H2SO4 1M, thu dugc dung dich A
chtra 2 chat tan ¢6 nong d6 bang nhau va V lit khi H> (dktc).

Tim a, V. )

Cho 210 ml dung dich Ba(OH)2 2M vao dung dich A, thu dugc a; gam két tua.
Tim as.

Hudéng dan

2Al + 3H2S04 — Al2(SO4)3 + 3H21

X— 1,5x 0,5x 1,5x
du: (0,4 — 1,5x)
Hai chat tan c6 nong d6 mol bang nhau thi s6 mol bang nhau.
—0,4-1,5x=0,5x >x=02 —>a=54gamvaV=06,72 lit. L.

H2S04 au + Ba(OH)2 — BaS04| + 2H20

0,1— 0,1 0,1
Al2(S04)3 + 3Ba(OH)z — 2AI(OH)s| + 3BaSO4)
0,1— 0,3 0,2 0,3

— nBa(OH)2 hoa tan két tia = 0,42 — (0,1 + 0,3) = 0,02
2Al(OH)s + Ba(OH). — Ba(AlO2)2 + 4H.0
0,04 0,02
Vay két tia BaSOa: 0,4 va AI(OH)3 0,16 — a1 = 105,68 gam, =

Y

Chon chét va hoan thanh so d6 phan ung sau:




CaC, —* >i& G 3sB—Y 3PE
CZHng D

Biét rang: CTPT cua F 1a C4HsO:

Hudng dan

F phu hop: CH3COOC:Hs

(1) CaC; + 2H,0 — Ca(OH), + CH=CH (A)
(2) CH=CH + 2Br; — CH(Br2)-CH(Br>)

(3) CH=CH + H2 —*—CHz=CH (B)

(4) nCH2=CH, —2-(CH2-CH2)s- (PE: polietylen)
(5) CH>=CH: + H;0 %CH3CHZOH (D)
(6) CHsCH20H + O —=£i 5, CH3COOH (E) + H20
(7) CH3CH20H + CH3COOH —)“2:,04 CH3COOC:Hs (F) + H.0
(8) CH3COOC;Hs + NaOH — CH3COONa + C>HsOH
Chét hiru co X mach ho, ¢6 cong thirc phan tir C3HeOs, X c6 phan ung voi Na,
NaOH, Na2COs. Biet rang, a mol X phan ng véi Na du thu dugc a mol khi Ho.
Lap luan xac dinh cong thirc cau tao cua X. Viét cac phuong trinh minh hoa
(v6i mot trong cac cong thuc cau tao tim dugc). ‘ 7
Dun X v6i H2S04 dac, nguoi ta thu dugc mot hon hop nhi€u san pham trong do
¢ chat Y. Y ¢6 cong thirc phan tir 1a CeHgO4 la mot hop chat vong 6 canh va co
cau tric doi ximg. Y ¢6 phan ung voi NaOH nhung khong phan ung voi Na. Viet
cong thuc cau tao cua X, Y. Viet cac phan ang minh hoa. N
Oxi hoa ancol etylic bang xuc tic men giam, sau phan mg thu dugc hon hop X.
Chia hon hop X thanh hai phan bang nhau:
Ph@n 1: cho tac dung véi Na du, thu dugc 8,96 lit khi Ha (dktc)
Phan 2: trung hoa bang dung dich KOH 2M thay hét 150 ml.
Tinh hi¢u suat phan ing oxi hoa ancol etylic.
Huong dan

© sE—"3F—"5CH,COONa

C,H, - C,H,0, gidm 2H — c6 1 lién k&t pi

) COOH
X4{pt (Na, NaOH, Na,CO,) — ¢6 chuc axit —CH, <OH '
nX = nH, — n(Axit+ancol) = 2
HO-C2H4sCOOH + 2Na — NaO-C>,H4sCOONa + H»1
HO-C,H4sCOOH + NaOH — HO-C,H4sCOONa + H>0
2(HO-C2H4COOH) + Na2COsz — 2(HO-C2H4COONa) + CO21 + H20
HO-C,H4sCOOH + Na,CO3 + HO-C2H4COONa + NaHCOs3

Piéu kién H2SO4 dic 1 tao este. Vi Y ¢6 mach vong 6 canh nén Y sé& 14 este vong.



[DE THI HSG HOA 9 TINH LAO CAI 2019]

|
c— o0 '
C.H,4 C H4 \
O—ﬁ/ N
o
C.
C,H,OH:x hy—0.8
+2y=0,
Mol P, CHSCOOH:y—>{x oy3 >x=0,2 |[br
H,O:y Y= “

Qua trinh 1én men gidm ancol etylic ban dau nhu sau:
CH3CH20H + O, —=gim 5 CH3;COOH + H20

Pu: 0,6 0,6

Du: 0,4

— NAncol ban diu = 1 — H% = 60%. \g//

-
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