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Chuong trinh Héa hoc

4. | Oxit bazo +  Oxit axit ——> Mudi
(Thudng 1a oxit clia
KL kiém, kiém thd)

Thi du:
CaO + CO, ——=> C(CaCo0Os;
Canxi oxit Canxi cacbonat
Voi song b4 voi

BaO + SO, ——= BaSOs; Bari sunfit
K,O + SO; — BaSOy Bari sunfat
MgO  + SO; —> MgSOs Magie sunfat
Na,O + SiO, t%‘) Na,SiO; (Cat tan trong natri oxit ndng chay)
3BaO + P,Os ——= Ba3(PO4), Bariphotphat
LihO + CO, ——= Li,COs Liti cacbonat
KO + SO, —> K,S0O; Kali sunfit
CuO + SO; —— CuSO, DPong (I1) sunfat
Luu y
L.1. Thudng oxit axit tdc dung dugc véi oxit kim loai kiém, oxit kim loai kiém thd
G nhiét do thudng, ching khdng tac dung véi cac oxit kim loai khdac hodc chi c6

thé phan tng & nhiét d6 cao.
Thi du:

ALO; + CO, %
F6203 + SOz %

FeO + SiO, 1600°C; FeSiO;  Sit (ID) silicat
MnO + SiO, 1600°C N MnSiO3 Mangan (II) silicat

3MgO + P,Os _t"cao > Mg3(PO4), Magie photphat (Phosphat magnesium)
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L.2. Sau day la mot so oxit axit va axit tuong Wng:
CO; 1a oxit axit cua axit cacbonic (acid carbonic, H,CO3)

SO, - axit sunfuro (acid sulfuro, H,SO3)
SOz ---------mmmmm- axit sunfuric (acid sulfuric, HySOy4)
P05 ---------mmme- axit photphoric (acid phosphoric, H3PQy4)
P,O3 ---mmmmmmmeee axit photphord (HsPOj3)
SiOy —---mmmmmmeee axit silicic (H,SiO3)
NyOs —-----mmmmmme- axit nitric (HNO3)
N,O3 ----mmmmmeee- axit nitrd (HNO,)
NOy - axit nitré (HNO,) va axit nitric (HNQO3)
CLhO i, axit hipoclors (HCIO)
(@] D10 F I —————— axit clord (HCIO,)
ClL,O5 --mmmmmmmmemeee axit cloric (HCIO3)
ClyO7 ———mmmmmmmmme e axit pecloric (acid percloric, HC1O,)
Br,O - axit hipobromo (HBrO)
Br,O5 —-------mmmeee - axit bromic (HBrOs3)
1,O axit hipoiodd (HIO)
LOs5 —mmmmmmememeeeee axit iodic (acid iodic, HIO3)
LO7; - axit peiodic (HIO4)
CrO3 - - axit cromic (H,CrOy)
Mn,07 ---------m-mm-- axit pemanganic (acid permanganic, HMnOy)
Thi du:
KO + CO, —>  K,CO; Kali cacbonat (Carbonat kalium)
KO + SO, —=> K,S0; Kali sunfit
KO + SO; ——> K>SO4 Kali sunfat
KO + SiO, ——= K,SiO; Kali silicat
3K;O + P,Os ——= 2K;3POy4 Kali photphat (Phosphat kalium)
3K, 0 + P,O; ——= 2K3PO; Kali photphit (Phosphit kalium)
K;O + N,Os ——> 2KNO; Kali nitrat
K; O + N,O3 ——= 2KNO; Kali nitrit
KQO + 2N02 —_— KN02 + KNO3
KO + CLO ——> 2KCI1O Kali hipoclorit
K;O + CLO; —— 2KC(CIO, Kali clorit
K;O + CLOs —— 2KCIO; Kali clorat
K;O + CLO;, —— 2KClOq4 Kali peclorat
K; O + Br,Os ——=  2KBrOs; Kali bromat
K;O + 1,05 —_— 2KI03 Kali iodat
KO + CiO; —> K>CrOy4 Kali cromat
K; O + Mn,O; — 2KMnOy Kali pemanganat (Thudc tim)
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5. | Oxitbaze + Axit ——— Mudi + Nudc

Thi du:
CaO + 2HCI —> CaCl, + H,O

3K20 + 2H3PO4 —_— 2K3PO4 + 3H20
F€203 + 3HQSO4 — Fez(SO4)3 + 3H20
A1203 + 6HNO3 —_— 2A1(NO3)3 + 3H20
Ag,0 + 2CH3COOH ——> 2CH3CO0Ag + H)O
CuO + 2HBr ——> CuBr, + HO

Na,0 + 2HCOOH —=> 2HCOONa + H,0O
MgO + H,SO, —> MgSO, + H,0

FeO + 2HCI — FeCl, + H,0
HgO + 2HNO; —> Hg(NOs3), + HO

Luu §
L.1. Sat tir oxit (Fe30y) coi nhu gom FeO va Fe,03 nén khi cho sit tir oxit tic dung

véi dung dich axit thong thudng, ta s& thu dugc mudi sit (II), mudi sit (III) va

nuéc.
Fe;0, + SH® —> Fe™ + 2Fe’™ + 4H0
(FeO.Fe,03) Axit thong thudng Muoi sit (II) Muoi sit (111) Nudc
Thi du:

Fe;O, + 8HCI —=> FeCl, + 2FeCl; + 4H;0
FC304 + 4H2SO4(1) _ FCSO4 + Fez(SO4)3 + 4H20
Fe;0, + 8CH3COOH ——> Fe(CH3CO0O), + 2Fe(CH;COO); + 4H,0

3FC304 + 8H3PO4 —_— Fe3(PO4)2 + 6F6PO4 + 12H20
St (II) photphat  S&t (III) photphat

L.2. HNO; (k€ ci axit nitric ddm dic 14n axit nitric loang), H,SO4 ddm ddc, n6ng 1a
cdc axit ¢6 tinh oxi héa manh, nén khi cho cic oxit siat trong d6 sit c6 s oxi
héa trung gian (FeO, Fe304) tac dung vdi cac axit cé tinh oxi héa manh trén
thi st (I) oxit, sit tif oxit bi oxi héa tao mudi sit (III), con cdc axit cé tinh
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oxi héa manh bi khit tao ciac khi NO,, NO, SO, , dong thdi cé sy tao nuée
(H,0).

Thi du:

L.3.

3FeO + 10HNOs() ——> 3Fe(NO3); + NO + 5H,0
FeO + 4HNO;(d ——>  Fe(NO3y); + NO, + 2H,0

FeO + H,S0,() —> FeSO, + H,0
2FeO + 4H,SO,(d,néng) —> FexSOs); + SO, + 4H,0

3Fe;04 + 28HNOs3; () ——> 9Fe(NOs3)3; + NO + 14H,0
Fe;0, + I0HNO;(d) —> 3Fe(NO;); + NO, + S5H,0
FC304 + 4H2$O4 (l) —> FCSO4 + FCQ(SO4)3 + 4H20
2Fe304 + 10H2$O4 (d, n(’)ng) S 3F62(SO4)3 + SOZ + 10H20

Fe,0; + G6HNO;(I) ——>  2Fe(NO3); + 3H,O
Fe,O; + 6HNO; (d) S 2FC(N03)3 + 3H,0
F6203 + 3H2804 (1) _— Fez(SO4)3 + 3H20
F€203 + 3HQSO4 (d, néng) _— FCQ(SO4)3 + 3H20

Cu,O + H,SO4 () —_— CuSO, + Cu + H)O
DPong (I) oxit Axit sunfuric (lodng) DPong (II) sunfat Péng Nudc

Phén ng trén xdy ra dugc 1a do: |Tinh khi: Cu*>Cu

Tinh oxi héa: Cu*> Cu®* (E’cu/cu= 0,52 V > E’cu?/cu* = 0,16 V)

6. | Bazo + Oxit axit ——> Muéi + Nuée
(Bazo tan)
Thi du:
2NaOH + CO, e Na,COs3 + H,O
2KOH + SO, _— K>SO; + H,O
Bari sunfit Nudéc
Ba(OH), + SO;3 ——> BaSO, + H)O

3Ca(OH), + P,0Os _— Caz(POy), + 3H,0

2NaOH + SiO, ——> Na,SiOs; + H,O
2KOH + 2NO, ——> KNO, + KNO3; + H;O

Kali nitrit Kali nitrat

2NH4OH + C02 _— (NH4)2CO; + HZO
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2NH; + CO, + H,O ——= (NH4),CO3; Amoni cacbonat (Carbonat amonium)
Luuy
L.1. Thudng chi c6 c4c bazd tan (hidroxit kim loai kiém, kim loai kiém thd, amoniac)
mdi tdc dung véi oxit axit d€ tao mudi. Véi cdc bazd khong tan, thudng phin
ng nay khong xay ra.

Thi du: 2NaOH + CO, ——> Na,CO; + H,O
Natri cacbonat, X6da (Soda)

AlOH)\y + CO, ——>
Fe(OH): |, + SO, —S&—>

2NH; + H, O + SO, —> (NH4)2SO3 Amoni sunfit

L.2. NO; la oxit axit cia hai axit (HNO, va HNO3), nén khi cho NO; tic dung vdi
dung dich bazo thi thu dugc hai mudi (nitrit, nitrat) va nudc.

2NO, + 20H ——> NO> + NOs; + H)O

Thi du:
NO, + NaOH ——> NaNO, + NaNOs;

4NO, + 2Ba(OH), ——> Ba(NO,), + Ba(NO3), + 2H,0

Nitg dioxit Bari nitrit Bari nitrat

L.3. Hai oxit axit dang khi thudng gip nhit 1a CO, va SO,. Khi suc khi CO, (hay
SO») vao mot dung dich bazd thi c6 su tao mudi trung tinh COs> (hay SO3>)
trude. Sau khi tic dung hét bazo, ma con suc ti€p CO, (hay SO,) vao thi CO,
(hay SO») sé tic dung ti€p véi mudi trung tinh tuong wng (COs> hay SO3Y)
trong nudc dé tao mudi axit (HCOs hay HSO53) sau. Hon nita, mudi axit chi
hién dién khi khong con bazo. TAt c& cdc mudi cacbonat axit cling nhu sunfit
axit déu hoa tan dudc trong nuéc d€ tao dung dich. Khi dun néng dung dich
cacbonat axit, ciing nhu sunfit axit, thi c6 phan ng ngugc lai, nghia 12 ¢6 su
tao mudi trung tinh (cacbonat hay sunfit), oxit axit (CO, hay SO;) va nuéc.

Nguyén nhin cda tinh chit héa hoc trén 1a do chic axit th¥ nhat manh hon chifc
axit thi nhi nén diy dudc chitc thit nhi ra khdi mudi trung tinh va khi dun néng dung
dich thi hd tr¢ cho su tao khi bay ra (CO,, SO,) khi&n cho cin bing héa hoc dich
chuyén theo chiéu tao chit khi, nhim chdng lai sy gidm ndng dd cla chit khi trong
dung dich.

H,CO; =—= H" + HCO; Ka, =4,5.107
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HCO;™ =—=> H' + CO;> Ka,=4,7.10""
H.SO; <—= H' + HSO; Ka,; = 1,2.1072
HSO;™ =Zz—= H" + SO05~ Ka, =6,6.107°

Tinh axit: | Hb,CO; > HCO;3;
HzSO3 > HSO3_
Thi du:
Suc tur tr khi cacbonic (CO;) vao mot dung dich nuGc voi trong (dd Ca(OH),):
CO, + Ca(OH), ——> CaCOs;\/ + H,0
Hé&t Ca(OH), ma con suc khi CO, vao:
CO, + CaCOs\/ + H,O —> Ca(HCO:), (tan)
Néu dun néng dung dich Ca(HCO3),:

Ca(HCO3), O CaCOs\y + CO, + H0

Cac phan Gng trén giai thich su tao thach nhil ¢ cac hang dong trong ty nhién. Nudc
ngam c6 hoa tan CO; hoa tan da vo61i (CaCO;) tao Ca(HCO3); tan, khi nude ngam nay dén
noi tréng, nhiét do cao hon (nhu c6 4nh ning), né nhd xudng dong thoi c6 phan tng
nguoc lai tao cac thach nhil trén, cac thach nhii dudi (CaCOs) c6 hinh dang phong phu va
rat dep.

Suc khi sunfurc (SO,) vao nuGc barit (dd Ba(OH),):
SO, + Ba(OH), ——> BaSO:V + H,0

Hét Ba(OH), ma con suc ti€p khi SO, vao:

SO, + BaSO;\/+ H,0 —> Ba(HSOs), (tan)
Né&u dun néng dung dich Ba(HSO3)s:

Ba(HSO3), & o BaSO:;\, + SO, + H,0
Suc khi CO, vao dung dich xit (NaOH):

CO, + 2NaOH ——> Na,COs; + H)O

COy(c6duy + Na,CO; + H,O ——= 2NaHCO;
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2NaHCO; t° > N32C03 + C02 + H20

Cho tir tir dung dich NaOH vao mdt cdc dung P,Os:
2NaOH + P,0Os + H,O ——= 2NaH,PO,4 (Natri dihidrophotphat)

NaOH + NaH,PO, ——> Na,HPO, + H;O
Natri hidrophotphat

NaOH + Na,HPO, ——> Nas;PO, + H,O
Natri photphat (Phosphat natrium)

Bai tap 31
Suc 336 ml khi CO, (dktc) vao 100 ml dung dich hdn hgp Ba(OH), 0,05M va NaOH
0,1M. Tinh kh&i lugng két tia thu dugc. Dung dich thu dwgc gdm nhimg chat gi?. Tinh
khéi lugng mdi chat tan. Cdc phin tng x4y ra hoan toan.
Ba=137;C=12;0=16;Na=23;H=1)
bS: 0,985 gam BaCOg\l/ ; 0,84g NaHCO3

Bai tap 31’
Théi 2,24 1it khi SO, (dktc) vao 500 ml dung dich hdn hgp Ca(OH), 0,06M va KOH
0,12M. Tinh khéi lugng két tia thu dugc. Tinh khéi lugng mdi chat tan trong dung dich
thu dugc. Cac phdn ng xay ra hoan toan.
(Ca=40;S=32;0=16;K=39;H=1)
bS: 2,4 gam CaSOg\l/ ; 2,02g Ca(HSOs ; 7,2g KHSO3

Bai tap 32

Suc tir tir x mol CO, vao dung dich chita y mol NaOH. Viét phuong trinh phdn ng x3y
ra ing vdi cdc trudng hdp c6 thé c6. Tim diéu kién lién hé giita x, y va s6 mol cdc chat
thu dugc theo x, y Gng v4i titng trudng hop (khong ké dung moi H,0)

Bai tap 32’

Théi tir tir a mol khi SO, vao dung dich chita b mol Ba(OH),. Viét cdc phuong trinh
phdn tng x3y ra ng vdi cac trudng hop c6 thé c6. Tim diéu kién lién hé giita a, b dé
c6 céc trudng hdp nay va s6 mol mdi chat thu dugc theo a, b ng vdi tirng trudng hgp
(khong tinh dung mdi nudc).

7. | Bazd + Axit —>  Mudéi + Nuéc
(H")

Thi du:
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Luu §

NaOH + HCl _— NaCl + H)0
Na* + OH + H + CI' ——> Na"+ CI” + H,O
OH + H* —_— H,O

Ca(OH)2 + 2HNO3 —_— Ca(NO3)2 + 2H20
JAI(OH); + 3H,SO, —> AL(SOs); + G6H,O
Mg(OH), + 2CH;COOH ——> Mg(CH;CO0O), + 2H,0
3KOH + H3PO4 — K3PO4 + 3H20

Ba(OH), + 2HBr ——> BaBr, + 2H)0

Zn(OH); + 2HCI ——> ZnCl, + 2H,0O

L.1. Ban chat cia phan wng trung hoa giita axit v6i bazd trong dung dich 1a ion H*

clia axit k&t hgp vira di véi ion OH™ clia bazd d€ tao chat khong dién ly H,O.

H + OH —> HO

L.2. HNOj; cling nhu H,SO4 (ddc, néng) 1a cdc axit ¢6 tinh oxi h6a manh nén khi cho

L.3.

céc axit ndy tdc dung vdi sit (II) hidroxit s& thu dugc mudi sit (III), khi NO,, NO
hodac SO, va nuéc.

Fe(OH), + 4HNOsd) —> Fe(NO3); + NO, + 3H,0
3Fe(OH), + 10HNO;(1) —> 3Fe(NO3); + NO + 8H,0
Fe(OH), + H,SO, ——> TFeSO, + H0

2Fe(OH), + 4H,SO4(d, néng) ——> FexSO4); + SO, + 6H,0
Fe(OH); + 3HNOsI) ——> Fe(NO3); + 3H,0

2Fe(OH)3 + 3H2$O4(d, néng) R Fez(SO4)3 + 6H20

Khi gip bai todn trong d6 dung dich hdn hgp cdc axit dugc trung hoa vira dd
bdi dung dich hén hgp cdc bazo thi ta chi can vi€t mdt phuong trinh phan @ng
dang ion:

H + OH —> HO0

Tir dung dich hdn hdp axit ta tinh dudc téng s6 mol ion H*, qua phdn @ng trung
hoa trén ta sé biét dugc tong s6 mol ion OH™ hoic ngudgc lai.

Bai tap 33
Tinh th€ tich dung dich hdn hgp NaOH 2M - Ba(OH), 1M cin diing d€ trung hoa vira
dd 200 ml dung dich hdn hgp HCI 1M - H,SO,4 IM. Tinh khdi luong két tia. Xac dinh
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ndng d6 mol/lit cia dung dich sau phan tmg. Coi thé tich dung dich khong thay d6i khi
pha tron.
(Ba=137;S=32;0=16)
DS: 150 ml; 34,95 g BaSO, ; NaCl 4/7M; Na,SO, 1/7M

Bai tap 33’
250 ml dung dich B gdm ba bazo: NaOH IM - KOH 0,5M - Ba(OH), 0,5M.
1. Tinh thé tich dung dich A gdm ba axit: HC1 0,5M - HNO; 2M - H,SO4 IM can dung
dé trung hoa vira di lugng dung dich B trén.
2. Sau phdn ng trung hoa thu dudc bao nhiéu gam két tia?
(Ba=137:5=32:0=16)
bS: 138,89 ml ddA; 29,125 gam BaSON/

Bai tap 33
Tinh thé tich dung dich hdn hgp Ba(OH), 0,2M - KOH 0,1M cin dé trung hoa vira da
50 ml dung dich hén hgp HCI 0,1M - H,SO4 0,06M.
Sau phdn dng trung hoa thu dugc bao nhiéu gam két tia? Tinh khdi lwong mdi chat tan
trong dung dich thu duoc.
(Ba=137;S=32;0=16;K=39;Cl=35,5)
bS: 22 ml dd hh bazg; 0,699 gam BaSO,

L.4. Khi cho dung dich bazo (OH") tac dung v6i dung dich axit da chic (nhu
H>SO4, H3POy) thi tuy theo tuong quan gitta lugng axit va lugng bazd dem dung
ma ta c6 thé thu dugc mudi trung tinh hay mudi axit. P& dé theo ddi, ta cé thé
cho bazo trung hoa tirng H axit mdt (tao mudi axit truc), hét H axit clia chifc
thit nha't, ma con bazo du thi bazo con du sé trung hdoa H axit thit nhi (d€ tao
mudi trung tinh nhu d6i véi axit 2 H axit HySO4). Hodc chd y 1a chic axit thd
nhat manh hon chic axit thi nhi nén sé ddy dugc chitc thit nhi ra khéi mudi,
néu ta vi€t ¢6 sy mudi trung tinh trudc.

Thi du:
NaOH + H,SO,4 ——> NaHSO, + H,O

Hét H,SO4 ma con du NaOH:
NaOH + NaHSO4 — NaQSO4 + HzO

Hoic:
2NaOH + HzSO4 _— Nast4 + 2H20

Hé&t NaOH ma con du H,SOy:
H2SO4 + NaQSO4 _— 2NaHSO4
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Bai tap 34
Troén 200 ml dung dich H,SO4 IM véi 100 ml dung dich NaOH 2,5M, thu dugc dung
dich A. Pem c6 can dung dich A, thu dudgc hdn hgp hai mudi khan. Tinh khdi lugng
mdi mudi thu dugc.
(Na=23;S=32;0=16;H=1)
bS: 18 gam NaHSOy,; 7,1 gam Na,SOq

Bai tap 34’
Tron 100 ml dung dich H;PO4 1M vd&i 200 ml dung dich KOH 0,6M, thu dugc dung dich
X. C6 can dung dich X, thu dugc hdn hdp cdc mudi khan.
Xdc dinh cong thitc va khdi lugng tirng mudi thu dudc.
(H=1:P=31:K=39:0=16)
bS: 10,88 gam KH,POy ; 3,48 gam K,HPO,

8. |Bazd + Muwdi ——> Bazoméi + Mudi méi
(dd) (dd)

Diéu kién:

D€ bazd tic dung dudc véi mudi nhim tao ra bazd mdi, mudi méi thi ca bazo va mudi

clia tdc chat phai hoa tan dugc trong nudc tao dung dich. NEu chi mot trong hai tic

chat (bazd hay mudi) khong hoa tan dugc trong nudc, tiic khong tao dugc dung dich, thi

phén tng nay khong xay ra.

e Bazo manh phin @ng dugce véi mudi ciia bazo y&u (Bazo manh diy dudc bazd
yé&u ra khéi dung dich mudi)

e Bazo manh cé thé phin Wng dugc v6i mudi clia bazd manh né€u bén san phim
c6 tao chat khong tan (Q/)

e Bazo yé&u c6 thé tic dung dudc v6i mudi ctia bazo yéu néu bén san phim cé tao
chi't khong tan (\/)

e Bazo y&u khong phan ng duge véi mudi clia bazo manh (Bazo y&u khong diy
dugc bazo manh ra khdi mudi)

Thi du:

CaCO;\, + NaOH —¥—>
NH,Cl +  AIOH); || —X—
NaCl + KOH —¥—>
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Na,CO; + Ba(OH), —> BaCO;\/ + 2NaCl
CuSO; + 2NaOH ——> Cu(OH)\, + Na;SOs

3NH; + 3H,O0 + AICh —> Al(OH)3\l/ + 3NH4(CI
(3ANH4OH)

NH,OH + Ca(NOs), %

(NH,»CO; + 2NaOH ——> ©2NH; + 2H,0 + Na,CO;
3CH;NH, + 3H,0 + FeCli —> Fe(OH)3\/ + 3CH:;NH;CI

2CH»-NH-CH; + CuSO; + 2H,0 —> Cu(OH),\/ + [(CH3),NH,],SO,
Pimetylamin dd Pdng (II) sunfat DPong (II) hidroxit Pimetylamoni sunfat

CH;NH, + H;O + NaCl —<—>
CH:NH, + H,0 + CuSy —X<—>
Alx(SO4); + 6KOH (khong dw)y ——> 2A1(OH)3\L + 3K,SO4
Mg(NO3), + Ba(OH), —> MgOH),\ + Ba(NOs),
FeCl; + 3KOH —> Fe(OH);\ + 3KCI
Zn(OH), ) + AgNO; —>>
Luu §
L.1. AgOH, CuOH, Hg(OH), khong bén, ching dé bi phan tich tao oxit kim loai va

nude. Do d6, n€u c6 phdn ng nio tao ra cdc hidroxit kim loai trén, thi thuc t& 1a
thu dudc oxit kim loai tuong ng va nudc.

Thi du:
2AgNO; + 2NaOH ——> (2AgOH) +  2NaNOs
Ag20 + HZO
HgSO4 + 2KOH _— (Hg(OH)z) +  KjySOq4
HgO + H,O

L.2. Fe(OH), (sit (II) hidroxit), 13 mot rin mau triang (hoi c6 mau luc nhat khi c6
1an tap chat), khi @€ ngoai khong khi (c6 oxi, hoi nudc), né d& bi oxi héa tao
Fe(OH); (sit (1IT) hidroxit), 12 mdt ch&t rin cé mau nau dé.

2FG(OH)2 + %Oz + Hzo — 2Fe(OH)3
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FeSO; + 2NaOH —> Fe(OH),\/ + Na,SO,

2Fe(OH),\y + 120, + H,0 —> 2Fe(OH);\
(Khong khi)

L.3. Ag', Cu®*, Zn** d& k&t hop vdi amoniac (NH3) d€ tao cdc ion phitc [Ag(NH3),]",
[Cu(NH3)4]%, [Zn(NH3)4]**. Cdc hdp chit chita cdc ion phifc nay hoa tan
trong nudc. Do dé khi nhd tir tir dung dich amoniac vao dung dich chita mudi
bac (Ag"), mudi ddng (I) (Cu®"), mudi kém (Zn>"), thi méi dau c6 tao két tia
hidroxit kim loai, nhung n€u nhd ti€p dung dich NH3 lugng du vao thi cdc két tia
nay bi hoa tan, nguyén nhan Ia c6 sy tao cdc hdp chat phifc tuong tng tan.

Ag" + NHskhongdy + H,0 ——> AgOHV + NH,

AgOH \/ + 2NHsc6dwy —>  [Ag(NH3),]JOH phic tan

Ag"  + 2NH;(dw) —_— [Ag(NH3),]" phitc tan

Cu** + ONHikhongdw) + 2H,0 —> Cu(OHp\ + 2NH4

Cu(OH), \l/ + 4NHj(c6 dwy ——= [Cu(NH3)4](OH); phic tan (mau xanh bi&c)

Cu** + 4NH;(dw) E— [Cu(NH3)4]2+ phtic tan (c6 mau xanh bi&c)
Zn* + ONHjkhongdw + 2H,0 —>  Zn(OH)\, + 2NH,'
Zn(OH),\/ + 4NHsc6dy ——>  [Zn(NH3)4](OH), phic tan

Zn**  + 4ANHzdy ———> [Zn(NH3)4]** phifc tan

Thi du:
AgNOs; + NHjkhongdw) + H,O0 ——> AgOH\l/ + NHNO;

2AgNO; + 2NHj(khong duy + HyO —> A0 4 2NHJNO; (néu dé mot lic sau)

AgNO3 + 2NHj(dw) _— [Ag(NH3)z]NO3 phfl’C tan
CuSO, + 2NHjkhéngdw) + 2H,O ——= Cu(OH), \l/ + (NH4),SOq4
CuSOs + 4NHzdwy ——> [Cu(NH3)4]SO4 phttc tan (dd mau xanh bi€c)

ZnCl, + 2NHskhongdwy + 2H,0 —>  Zn(OH)n\ + 2NH,CI
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ZnCl, + A4NHzdv) ——> [Zn(NH3)4]Cl, phtc tan

Bai tap 35
Nhd tir tir 50,71 ml dung dich NH;3 12% (c6 khoi lugng riéng D = 0,95 g/ml) vao 100 ml
dung dich CuSO4 1M. Tinh khdi lugng két tda thu dudc.
(Cu=64;0=16;H=1;N=14)
PS: 6,37 gam Cu(OH),\/

Bai tap 35’
Cho tir tir 38,92 cm® dung dich NH; 24% (c6 i khdi d = 0,91) vao 150 ml dung dich
Zn(NO3), 1M. Tinh khéi lugng k€t tia thu dudc.
(N=14;H=1;Zn=65;0=16)
PS: 9,9 gam Zn(OH), \/

9. | Mudi + Axit o Mudiméi +  Axit méi

Diéu kién:

e Axit manh phdn tng dugc véi mudi clia axit y&€u (Axit manh diy dugc axit yéu ra
khéi mudi)

e Axit manh c6 thé phan ng dugc vdi mudi clia axit manh néu bén sadn phim c6 tao
chat khong tan (\l/) hay cha't khi thodt ra.

e Axit y€u c6 thé phidn ng v6i mudi clia axit y&u néu bén sdn phdm cé tao chit
khong tan (\) hay cha't khi thodt ra.

e Thuodng axit yéu khong phdn tng dudc v6i mudi clia axit manh (Thudng axit yéu
khong ddy dugc axit manh ra khdi mudi)

Thi du: CaCO; + 2HCI ——= CaCl,; + (HyCO»)
C02 + HzO

MgSO3 + HQSO4 —_— MgSO4 + (HQSO3)

SO2 + HZO
HCL + KNO; —>4—>

HCl + AgNO; ——> HNO; + AgCl\

CH;COOH + NaCl %@
v
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H,S + Pb(CH;COO), ——> PbS + 2CH;COOH
Chi (II) axetat Chi (II) sunfua (két tia mau den)

HzSO4 + 2CH3COON8 2CH3COOH + NaQSO4

H.CO; (CO»+H,0) + CaCl, —X—>
H,SO, + BaCl, —> 2HCI + BaSO,V

BaCO; + 2HNO3; —= Ba(NOs3), + CO; + H;O

NaAlO, + CO, + 2H,0 —> HAIOLH,0\/ + NaHCO;
Natri aluminat Axit aluminic (AI(OH);)

2HCOOH + Na,CO; —> 2HCOONa + CO, + H;O

Axit fomic Natri fomiat

H3PO4 + KzSO4 %
3HQSO4 + Ca3(P04)2 E— 2H3PO4 + 3C3.SO4

CeHsONa + CO, + H,0 —> CeHsOHV + NaHCO;
Natri phenolat Phenol

Luu y
L1 HSOi) + NaCldd) ——>

H,SO4(d, néng) + NaCl®) —> HCI +  NaHSO,

Axit sufuric (Acid sulfuric) lodng khong tac dung voi dung dich mudi an, nhung
dung dich axit sunfuric ddm dac, dun nong, tac dung duoc mudi an khan (do it
nudce, dun nong, co tao khi HCI nén phan ung dugc). Nguoi ta &p dung phan ung
nay dé diéu ché axit clohidric (HCI) trong phong thi nghiém (dan khi HCI vao
binh nudc, dugc dung dich HCI).

HS04(1) + KNOsdd) —><—>

H>SO4(d, néng) + KNO3(r) —= HNOs; + KHSO4

L.2. H,S (axit sufuhidric), HOOC-COOH (axit oxalic) tuy 12 hai axit y&u, nhung trong
mot sd trudng hgp, chiing c6 thé phin ng véi mudi clia axit manh. Nguyén
nhin 12 c6 mdt s6 mudi sunfua kim loai, cling nhu oxalat kim loai rit kh6 hoa
tan, ngay ca trong mdi trudng axit manh nhung loang.

Thi du:
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CuCl, + H,S —> CuSV + 2HCI

CuS$ + HCIl) —h> 7

CuS + 2HCI(d) t S CuCl, + HoS

CaCl, + HOOC-COOH —> CaCO,\ + 2HCI
CaC,04 + HCIl) —¢—>

CaCzO4\l/ + 2HCI(d) t’ > CaCl, + HOOC-COOH

KCl + HS —X%>
7

FeS + 2HCI ——> FeCl, + H.S

L3. HS0, —>  H" + HSO4 Ka, rit 16n
HSO, Z—= H' + SO Ka, = 1,0.107
H:PO, z—> H' + HPO, Ka; =7,1.107
H,POy”  =—> H" + HPO,” Ka, =6,3.10"°
HPO,” =Z=—> H" + POs" Ka;=4,5.10"

CH,COOH Z—> CH;COO™ + H' Ka=18.107

H,CO; &—= H' + HCO; Ka, =4,5.107
HCOy =—> H' + COs> Ka,=4,7.10""
CeHsOH z—> CeHsO" + H* Ka=13.10""°

Do manh tinh axit gidm dan: H,SO, > H;PO, > CH;COOH > H,CO; > C¢HsOH

Thi du:
H;PO, + CH3;COONa —_— CH;COOH + NaH,PO.4

COz + HQO + C6H50K _— C6H5OH + KHCO3
2CH;COOH + CaCO; ——=> CO, /’+ H,O + Ca(CH;COO),

L.4. HNO3, H,SO4 (d, néng) vira c6 tinh axit manh, vira ¢6 tinh oxi héa manh nén
cdc axit nay vira ddy dudc axit y&u ra khéi mudi, vira oxi héa dugc kim loai c6
s6 oxi héa trung gian tao thanh mudi cla kim loai d6 c6 s6 oxi hda cao hon, con
cdc axit c6 tinh oxi héa manh trén bi khit tao thanh cdc khi NO,, NO, SO,,... dong
thdi ¢6 su tao nuSc (H,O). Thudng gip nhat 1a cdc mudi sit (II) clia axit yéu, nhu
FeCO3, Fe(CH3COO),, FeS, FeS,, FeS0s3, ...Cac mudi sit (II) bi oxi hdéa tao mudi
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sit (II) nitrat hay sunfat, axit y&u bi défy ra; HNOs, H,SO4 (d, ndng) bi khit tao
NO,, NO, SO,,... ddng thdi c6 su tao H,0.

Thi du:
3FeCO; + 10HNO3(1) ——= 3Fe(NOs3); + NO + 3CO, + 5H)O

FeCO; + 4HNO;(d) —> Fe(NOs); + NO, + CO, + 2H,O

FeCO; + H,SO,() —> FeSO,; + CO, + H0

2FeCO; + 4H,S04 (d,néng) —> Fex(S0); + SO, + 2CO, + 4H,0

3Fe(CH;COO), + 10HNO; (I) —> 3Fe(NOs); + NO + 6CH;COOH + 2H,0

Fe(CH;COO), + 4HNO;(d) —> Fe(NO3); + NO, + 2CH;COOH + H,O

Fe(CH;COO), + H,SO4() —> FeSO, + 2CH;COOH
2Fe(CH;CO0), + 4H,S0; (d. néng) —> Fex(SO4)3 + SO, + 4CH;COOH + 2H,0

FeS + I2HNO;(d) —>  Fe(NOs); + H,SO, + 9NO, + SH,0

FeS + 6HNO; () — > Fe(NO3); + H,SO; + 3NO + 2H,O

FeS + 2HCI - FeCl, + H,S

FeS + H,SO,() —>  FeSO, + H,S

FeS + H,SO,(d, néng) ——> TFexS0y; + SO, + H,0

FeS, + 2HCl —> FeCl, + S + H,S
Pirit sit (Sat (II) pesunfua) (H,S; Hidro pesunfua, khong bén, dé phan tich tao S va H,S)

FeS, + H,SO4(1) ——= FeSO, + S\l/+ H,S
2FeSz + 14HQSO4 (d, n(’)ng) —_— Fez(SO4)3 + 15302 + 14H20

FeS, + 18HNO;(d) ——= Fe(NO;3); + 2H,SO, + 15NO, + 7H,;0
FCSQ + 8HNO3 (1) — FC(NO3)3 + 2HZSO4 + 5NO + 2H2O
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L.5. Céc mudi ctia phi kim y€u nhu hidrua, silixua, cabua, nitrua, photphua dé bi
thiiy phan d€ tao hidroxit kim loai va cdc khi Ha, SiHs, CHy, C>H,, NHs, PH;.
Nguyén nhin ciia tinh chi't héa hoc nay 1 vi cic mudi nay dudc coi 12 mudi clia
cdc “axit” rat y&u, nhu hidro (H), silan (SiH,), metan (CHy), axetilen (CoHy),
amoniac (NH3), photphin (phosphin, PH3), chiing c6 tinh axit yéu hon nuéc (H,O),
nén nuéc diy dugc cdc axit yéu ndy ra khdi mudi, [Jddng thdi c6 sy tao hidroxit

kim loai.

Thi du:
NaH + H,O — H, + NaOH
Natri hidrua Nudc Hidro Natri hidroxit

CaH, + 2H,0 —> 2H, + Ca(OH)2
NaH + HCI —> H; + Na(l

KsSi + 4H,0 ——= SiHy + 4KOH

Kali silixua Silan

A14C3 + 12H20 — 3CH4 + 4Al(OH)3
NhOém hidroxit Metan Nhoém hidroxit

A14C3 + 6HQSO4 _— 3CH4 + 2A12(SO4)3

CaC, + 2H,O _— C,H, + Ca(OH),

Canxi cacbua Axetilen Canxi hidroxit

CaC2 + 2CH3COOH _— C2H2 + Ca(CH3COO)2

Mg3N2 + 6H20 E— 2NH3 + 3Mg(OH)2

Magie nitrua Amoniac Magie hidroxit

Na3P + 3H20 PH3 + 3NaOH

Zn3P; + 6H,0 2PH; + 3Zn(OH),
Ké&m photphua (Thudc chudt) Photphin Ké&m hidroxit

10. |Mudéi + Mudi —> Mudiméi + Mudimdi

DPiéu kién:
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P& hai mudi tdc dung dudc véi nhau, nhim tao hai mudi mdi, thi hai mudi cla tic chat
phii hoa tan dugc trong nuéc tao dung dich va bén sian phim phai cé tao chat
khong tan ( ). N]é'u mot trong hai tdc chit khong tan dudc trong nudc, titc khong tao
dugc dung dich, thi phan G¢ng nay khong xay ra.

Thi du:
BaCOs\/ + KbSO, ﬁ%
BaCl, + K»SO0; ——> BaSOs/ + 2KCI
BaCl, (khan) + K,SO, (khan) %@
BaCl, (khan) + K,SO4(dd) ——> BaSO4\l/ + 2KCl
BaCl, (dd) +  K,SO, (khan) ——> BaSO; \/ + 2KCI
NaCl + KNO; —x<>
NaCl + AgNO; —> AgCly + NaNO;
K2C03 + FCSO4 — FCCO3\l/ + K2SO4
CuCly + Zn(CH,CO0), —Sk—>
NarSOs +  CuSV —S¢&
(NH4),S + Pb(CH;COO), ———> PbS\l/ + 2CH3;COONH,4
Amoni sunfua Chi (II) axetat Chi (II) sunfua (K&t tia mau den) Amoni axetat
Naz;POq4 + 3AgN03 —_— Ag3PO4\l/ + 3NaNO;
Bac photphat (két tia mau vang)
Fez(SO4)3 + A1C13 %
Cd(NO3), + K>S ——> CdS \l/ + 2KNO;3
Cadimi nitrat Cadmi sunfua (k&t tia mau vang)
Pb(NO3); + 2NaCl —> PbCLV + 2NaNO;
Chi (II) clorua (két tia mau tring)
Luuy

L.1. Cdc mudi cacbonat kim loai héa tri 3, gdm Al (CO3)3, Fes(CO3)3, Cra(CO3)s,
khong hién dién trong nudc. Trong nu6c chiing bi thily phan hoan toan tao
hidroxit kim loai két tia va khi cacbonic. Do d6 néu c6 phdn tng nio tao ra
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cdc mudi nay trong dung dich, thi thyc t€ 1a thu dudc hidroxit kim loai k&t tia va
khi CO..

Thi du:

7

2AI1CI; + 3NaCO; + 3H,0O ——= 2AI(OH); \l/+ 3CO, + 6NaCl
FGQ(SO4)3 + 3K2CO3 + 3H20 S ZFG(OH)3 \l/+ 3C02 + 3K2$O4

L.2. Céic mudi sunfua kim loai héa tri 3, gSm ALS3, Fe,S3, Cr,S;, khong hién dién
trong nude. Trong nudc chiing bi thiy phian hoan toan tao hidroxit kim loai
k&t tha va khi hidrosunfua. Do d6 néu c6 phdn 'ng nao tao ra cdc mudi nay
trong dung dich thi thuc t€ 1a thu dugc hidroxit kim loai k€t tda va khi H,S.

Thi du: 7]
Al(SO4); + 3K,S + 6H,0 S 2AI(OH)3\1/+ 3H,S " + 3K,SOq4

7

2Cr(NO3); + 3NasS + 6H,0 —> 2Cr(OH); \/+ 3H,S + 6NaNO;

Bai tap 36
Vi€t tit cd cdc loai phdn tng tao mudi ZnCl,.

Bai tap 36’
Vi€t t't ¢4 phan tng tao mudi BaSOy.

Bai tap 37
Viét tit cd phdn &ng theo so dd: BaCl, + Mudi ——> NaCl +

Bai tap 37’
Viét tit cd phan ng theo sd d6: Fe(CH;COO), + Mudi —> CH;COOK + ...

Trich dé thi TSPH, PH Qudbc gia tp HCM, nim 2001:
D6t chay x mol Fe boi oxi thu dugc 5,04 gam hdn hop A gdm céc oxit sit. Hoa tan hoan
toan A trong dung dich HNOj; thu dugc 0,035 mol hdn hop Y gdm NO va NO,. Ti khbi
hoi cia Y d6i v6i H, 1a 19. Tinh x.

(Fe=56;0=16;H=1;N=14)DbS:x=0,07

Trich dé thi TSPH khdi B, nim 2004:
Tién hanh cac thi nghiém sau:
a. Cho tir tir timg giot (vira khudy déu) dung dich HCI dén du vao dung dich
N32C03.
b. Cho tir tir ting giot (vira khudy déu) dung dich Na,COs vao dung dich HCI.
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VIII. CAC OXIT VA HIPROXIT LUONG TINH

THUONG GAP
Oxit ludng tinh | Hidroxit ludng | Mudi clia dang Dang axit Mudi cia dang
tinh bazd tuong duong axit
ALO; Al(OH); AP HAIO..H,0O AlO;
Nhom oxit Nhdm hidroxit Mudi nhom Axit aluminic Mudi Aluminat
CI’203 CI’(OH)3 CI'3+ HCI‘Oz.HQO CI‘OQ_
Crom (III) oxit Crom (III) hidroxit | Mudi Crom (III) Axit Cromd Mu6i Cromit
Zn0 Zn(OH); Zn™ H>Zn0; Zn0s5~
Kém oxit Kém hidroxit Mudi kém Axit zincic Mudi Zincat
BeO Be(OH), Be?* H,ZnO, BeO,>
Berili oxit Berili hidroxit Mudi Berili Axit Berilic Mudi Berilat

Chii y: Con mot s6 oxit, hidroxit ludnh tinh khdc nhu sau: SnO, PbO, Sn(OH),,
Pb(OH),, SnO,, PbO,, Sn(OH)4, Pb(OH)s.

Thi du:
Al,O; + O6HNO; ——= 2AI(NO;3), + 3H,0
Nhom nitrat
A1203 + 2NaOH — 2NaA102 + HQO
Natri aluminat
2A1(OH)3 + 3H2804 _— AlZ(SO4)’; + 6H20
Nhom sunfat
2AI(OH); + Ba(OH), —> Ba(AlOy), + 4H,0
Bari aluminat
Z/n0 + 2HC1 ——> ZnCl, + H,O
Ké&m clorua
ZnO + 2KOH — KzZIlOQ + Hzo

Kali zincat

Zn(OH), + 2CH;COOH ——> Zn(CH3COO),

Ké&m axetat

+ 2H20
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Zn(OH); + 2NaOH ——> NayZnO, + HO

Natri Zincat

CI‘203 + 2NaOH E— 2NaCr02 + H20

Natri cromit

Cr,0; + 6HCI ——> 2CrCl;  + 3H.O

Crom (III) clorua

Cr(OH); + KOH ——> KCO, + 2H.,O

Kali cromit

2CI'(OH)3 + 3H2$O4 _— CI'2(SO4)3 + 6H20
Crom (III) sunfat

Luuy

L.1. Kim loai crom (Cr) c6 cédc oxit: CrO, Cr,0O3 va CrOs trong d6 CrO (Crom (II) oxit)
la mot oxit bazo, Cr;03 (Crom (III) oxit) 1la mdt oxit luong tinh, con CrO;
(Crom (VI) oxit) 1a mdt oxit axit.

Thi du:
Vi€t cdc phdn tng x4y ra (n€u cb) cia cic oxit CrO, Cr,03, CrO3 vé6i cdc dung dich
axit clohidric (dd HCI), dung dich xut (dd NaOH).

CrO + 2HCI — CrCl, + H,0
Crom (II) clorua

CrO + NaOH

Cr,0O; + 6HCI ———> 2CrCl; + 3H,0

Crom (III) clorua

Cr,O; + 2NaOH _— 2NaCrO, + H,O

Natri cromit

CrO; + HCI — >
CrO; + H,0 (nu6ccé trongdd HCl) —=>  H,CrOy4 (Axit cromic)

CrO; + 2NaOH ——> Na,CrOs + H)O

Natri cromit

L.2. TAt cd cdc mudi cla hidroxit ludng tinh gdm aluminat (AlOQ, ), Cromit (CrO;"),
Zincat (Zn0,"), Berilat (BeO,”") déu hoa tan dugc trong nudc. Thuc cha't day
12 cdc phifc chat tan.

Thi du: NaAlO, (Natri Aluminat), Ba(AlO,), (Bari Aluminat), K,ZnO, (Kali Zincat ),
CaZnO, (Canxi Zincat) tan trong nudc.
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L.3. Kim loai co oxit luong tinh (tro’ crom) tdic dung duoc vdi dung dich bazo
manh, tao muéiva khi hidro (Hy) thodt ra. 6 la cdc kim loai: Al, Zn, Be, Sn,
Pb.

Al + OH + HO ——> AlO,~ + 3/2H,
Nhom dd bazo manh Mudi aluminat Khi Hidro

Zn  + 20H —> Zn0,” + H,
Kém dd bazo manh Mu#i zincat Khi Hidro

Be + 20H > BeOy” + H

Berili Mudi berilat
Sn + 200 ——> Sn0O,> + H
Thi&c Muoi Stanit; Mudi Stanat (II)
Pb + 200 — > PbO,> + H,
Chi Mudi Plumbit; Mudi Plumbat (IT)
Cr + OH™ (dd) ﬁ@
Crom
Thi du:

Al + NaOH + H, O ——= NaAlO, + 3/2H;

Zn + 2NaOH —> Nay,Zn0O, + H»
dd xut Natri Zincat

Be + 2NaOH ———> Na,BeO, + H,

Sn + 2NaOH ———> Na,SnO, + H»
Natri Stanit

Pb + 2NaOH —> Na,PbO, + H,
Natri Plumbit

2A1 + Ba(OH), + 2H,0 ——>  Ba(AlO»), + 3H,

dd Bari hidroxit Bari aluminat
Zn + Ca(OH), s CaZnO, + H>
dd Canxi hidroxit Canxi zincat

L.4. Al(OH);, Zn(OH), khong phan wng véi cdc axit rit yéu nhu H,CO; (axit
cacbonic). Cac hidroxit ludng tinh cling nhu cdc oxit ludng tinh chi bi hoa tan
trong c4c dung dich axit manh hay axit khong y&u lim.
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AOH); + CO, + H0 —SL>
Zn(OH), + CO, + H0 —Sk >

Al(OH); + 3HCI ——= AIClz + 3H;O
Al(OH); + 3CH;COOH ———> AI(CH3;COO); + 3HO
Zn(OH), + H,SO4 ——> ZnSO; + 2H,0

Zn(OH), + 2HCOOH ——> Zn(HCOO), + 2H,O

Axit fomic Ké&m fomiat

Bai tap 38
Hoa tan hét 5,4 gam Al vao 250 ml dung dich NaOH 1M, thu dugc dung dich A.

a.

Khdi lugng dung dich A vé6i khdi lugng dung dich NaOH Iic dau chénh 1éch bao
nhiéu gam?

b. Cho tir tir 275ml dung dich HCI 2M vao dung dich A, thu dugc m gam két tda. Tinh
m.
c. Né&u ldy m gam két tia trén dem nung cho dé&n khdi lugng khong d6i. Tinh khdoi
lugng chd't rin con lai, bi€t ring ¢6 hoi nude bay ra khi nung két tia trén.
(A1=27:0=16:H=1)
bS:a. 4,8¢g b.m=7.8g c.5,lg
Bai tap 38’

Hoa tan hoan toan 13 gam Zn vao 250 ml dung dich KOH 2M, thu dugc V lit mot khi
(dktc) va dung dich A.

a.

Tinh V. Khdi lugng dung dich A 16n hon hay nhé hon khéi lugng dung dich KOH
lic diu bao nhiéu gam?

b. Cho tr tr 280 ml dung dich HCI 2,5M vao dung dich A, thu dugc m gam két tha.
Tinh m.

c. Pem nung m gam k&t tda trén cho dén khdi lugng khong ddi thi con lai bao nhiéu
gam chit rin? Bi€t ring c6 sy nhiét phan tao hdi nuGc bay di trong sy nung trén.
(Zn=65:0=16:H=1)
bS:a. V=448I;12,6g b.m=99g c.8,1g

Bai tap 39

Hoa tan hé€t m gam Al vao V ml dung dich NaOH c¢6 nong 4o C%. Dung dich NaOH
nay c6 khdi lugng riéng D (g/ml). C6 x 1it Hy thodt ra (dktc) va thu dugc dung dich A.

a.

Tinh khoi lugng dung dich A theom, V, D, x.
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b. Tinh m va tinh ndng dd % clia titng chat tan trong dung dich A néu x = 0,672 lit; V=
50ml; C% = 5,56%; D = 1,06 g/ml.
(Na=23;0=16;H=1;Al=27)
bS:a.(m+ VD -x/11,2)g b. m=0,54g; NaOH 4,014%; NaAlO, 3,067%

Bai tap 39’
m gam kim loai kém dugc hoa tan hét vao V ml dung dich KOH C% (ti khéi D), c6 a
ml H, (dktc) thodt ra va thu dugc dung dich X.
a. Tinh khoi Iugng dung dich X theo m, V, D, a.
b. Néum =2,6 gam; V = 42,042 ml; C% = 12%; D= 1,11. Tinh a va n6ng dd % cua
tirng chat tan trong dung dich X.
(Zn=65;K=39;0=16;H=1)
bS: a. (m+ VD - a/11200)gam b. a = 896 ml; KOH 2,277%; K,ZnO, 14,232%

Bai tap 40
Hoa tan hét 58,4 gam hdn hgp mudi khan AICI; va CrCls vao nudc, thu duge mot dung
dich. Thém ti€p dung dich NaOH du vao dung dich. Suc ti€p khi Cl, lugng du vao dung
dich (Cl, trong dung dich NaOH oxi h6a hé€t mudi cromit thinh mudi cromat, ddng thdi
Cl, tic dung hét NaOH d€ tao mudi clorua va mudi hipoclorit). Cudi cting cho lugng
du dung dich BaCl, vao dung dich, thu dugc 50,6 gam két tlia mau vang 1a mdt mudi
cromat. Vi€t cdc phudng trinh phdn ng xdy ra. Xdc dinh phin trim khdi lugng mdi
mudi trong hdn hop dau.
Cdc phdn tng x4y ra hoan toan.

(Al=27;Cr=52;Cl=35,5;Ba=137;0=16)

bS: 54,28% CrCls; 45,72% AlCl;

Bai tap 40’

Hdn hop A gdm Al,O; va Cr,0O;. Liy 33 gam hdn hgp A dem hoa tan hét trong dung
dich KOH du, thu dugc dung dich B. Cho nuéc brom du vao dung dich B, thu dugc dung
dich C. Cho ti€p dung dich Ba(NO;), du vao dung dich C thi thu dudc 37,95 gam két
tla mau vang thudc mudi cromat. Vi€t cac phan &ng xdy ra.Tinh % khdi lugng mdi
chi't trong hdn hgp A. Bi€t ring mudi cromit bi halogen, trong mdi trudng ki€ém, oxi
héa tao mudi cromat. Cdc phdn ing xdy ra hoan toan.

(Al=27;0=16;Cr=52;Ba=137)
bS: 34,55% Cr,03; 65,45% Al,O3

L.5. AlI(OH); khong bi hoa tan bGi dung dich NH3, nhung Zn(OH);, bi hoa tan bdi
dung dich NH;3; (amoniac) 1a do c6 sy tao phtc [Zn(NH3)4]2+ tan (gi6ng nhu
Cu(OH),, AgOH). Va kim loai nhém (Al) khong bi hoa tan trong dung dich
bazd y&€u amoniac (NH3), nhung kim loai kém (Zn) hoa tan dugc trong dung
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dich NH3, nguyén nhan 12 ¢6 su tao phifc tan giita kém véi NH;, dong thdi c¢6 khi
hidro (H,) thoat ra.

Thi du:

Cho ttr tir dung dich NH3 vao dung dich Zn(NO3),:

Zn(NOs), + 2NHj3(khongduw) + 2H,O ——> Zn(OH), \l/ + 2NH4NO;

Zn(OH),\/ + 4NHy(dw) —>  [Zn(NH;)s](OH), (tan)

=  Zn(NO3); + 4NH3(dw) ——>  [Zn(NH3)4](NO3); (tan)

Cho ttr tir dung dich xit vao dung dich k€m nitrat:

Zn(NOs3), + 2NaOH (khong du) ——> Zn(OH)z\l/ + 2NaNOj;
Zn(OH)N/ + 2NaOH (c6 du) ——= NayZnO, (tan) + 2H,O

— 7Zn(NO;), + 4NaOH (duy) —> Na,ZnO, + 2NaNO; + 2H,O

Al + NH; + H,0 %@

Zn + 4NH; + 2H,0 ——>  [Zn(NH3)4](OH), + H, 7]
Kém Dung dich amoniac Phic (tan) Hidro

Bai tap 41 (Tuyén sinh PHQG tp HCM, nim 2000)

Chi dung mdt dung dich axit thong dung va mot dung dich bazs thong dung, hay phan
biét ba hgp kim sau:

a. Hgp kim Cu-Ag b. Hgp kim Cu-Al c¢. Hdgp kim Cu-Zn

Viét cac phuong trinh phdn tng xdy ra.

Bai tap 41°
Chi dugc dung mot dung dich axit, mdt dung dich bazg dé phan biét bon kim loai: Al,
Zn, Fe, Ag. Vi€t cdc phdn tng xay ra.

Bai tap 42
Chi dugc phép ding mdt thudc thit, néu cdch phan biét cic dung dich sau: NaCl,
Na,SOy4, NH4Cl, (NHy)4SO4, MgCl,, MgSOy, AICI3. Vi€t cdc phdn ing xay ra.

Bai tap 42’

Chi dugc dung mdt thudc thit nhan bi€t cdc dung dich mudi sau diy dung trong cic lo
kh()ng nhan: ZH(NO3)2, MgSO4, NH4N03, KzSO4, Mg(NO3)2, (NH4)2SO4, KNO3.
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Bai tap 43

2,97 gam kim loai X dudc hoa tan hét vao 55,7863 ml dung dich HNOs; 50% (D =

1,31g/ml), thu dugc dung dich Y va c6 3,36 lit hdn hgp hai khi NO, va NO thoat ra

(dktc). Ti khai hdn hop khi nay so vé6i hidro bing 18,2.

a. Xac dinh kim loai X.

b. Cho 450 ml dung dich NaOH 1M vao dung dich Y trén. Tinh kh&i lugng két tia thu
dugc.

Cac phan tng x4y ra hoan toan.
Be=9;Mg=24;A1=27;Ca=40;Cr=52;Mn=55;Fe=56;Cu=064;Zn=065;
Ni=59;Ag=108;Hg=200;Pb=207;0=16;H=1)
bS:a. Al b.7,02¢g

Bai tap 43’

7,15 gam kim loai A dudc hoa tan hét vao 30,112 ml dung dich HNO3 56% (c6 khdi

lugng riéng bing 1,345 g/ml), thu dudc dung dich B va cé 2,24 lit (dktc) hdn hop hai

khi NO,, NO thodt ra. Ti 1& th€ tich clia hai khi nay 1a VNO,: VNO=2: 3.

a. Xac dinh tén kim loai A.

b. Tinh ndng dd phan trim ctia chat tan trong dung dich B.

c. Cho 0,4 lit dung dich KOH 0,8M vao dung dich B. Tinh khéi lugng két tia thu
dugc.

Céc phan tng xay ra hoan toan.
Be=9;Mg=24;A1=27;Ca=40;Cr=52;Mn=55;Ni=59;Fe=56;Cu=64;
Zn=065;Ag=108 ; Hg=200;Pb=207;N=14;0=16;H=1)
bS:a.Zn b.5,726% HNOs; 47,239% Zn(NO3), c.7,92¢g

Bai tap 44
Cho 100 ml dung dich NaOH 2,7M vao 150 ml dung dich H;PO,4 0,8M. Tinh khoi lugng
cdc mudi thu duge. Cdc phdn tng xay ra hoan toan.
P=31;H=1;0=16;Na=23)
bS: 4,92g Nas;POy; 12,78g Na,HPO4

Bai tap 44’ (Tuyén sinh dai hoc khdi B, nim 2003)
Hdn hgp X gom Al, Fe, Ba. Chia X ra lam 3 phan bing nhau:

e Phin I tic dung vdi nu6c (dw), thu dugc 0,896 lit Ha.

e PhinII tic dung véi 50 ml dung dich NaOH 1M (dw), thu dugc 1,568 lit Ho.

e Phin III tdc dung v6i dung dich HCI (dw), thu dugc 2,24 lit H, (dktc).

(Céc phan ng x4y ra hoan toan, cic thé tich khi do & diéu kién tiéu chuin).

1. Tinh phin trim khdi lugng cdc kim loai trong hdn hgp X.

2. Sau phdn tng & phan II, loc, dugc dung dich Y. Tinh thé tich dung dich HCl 1M
cAn thém vao dung dich Y dé:
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a. Thu dudc lugng két tda nhiéu nhat.
b. Thu dugc 1,56 gam két tha.
(Al=27;Fe=56;Ba=137;0=16;H=1)
bS: 1. 33,17% Ba; 26,15% Al; 40,68% Fe; 2.a.70ml b. 50 ml ; 130 ml

Bai tap 45 (TSPH khdi B nim 2003)

I.

Cho hdn hgp gdm FeS,, FeCO; tic dung hét véi dung dich HNO; dic, néng thu
dudc dung dich A va hdn hgp khi B gdm NO,, CO,. Thém dung dich BaCl, vao
dung dich A. HAp thu hdn hgp khi B bing dung dich NaOH du. Viét phuong trinh
phan t&r va phudng trinh ion thu gon cia cdc phan ng xay ra.

Tron 200 ml dung dich g6m HCI1 0,1M va H,SO4 0,05M véi 300 ml dung dich
Ba(OH); ¢6 ndng dd a mol/l thu dugc m gam két tiia va 500 ml dung dich c6 pH =
13. Tinh a vd m. Cho biét, trong cdc dung dich vdi dung mdi 1a nudc, tich sd ndng
dd ion [H'].[OH] = 10 (mol*/1%).

(Ba=137;S=32;0=16)
bS:a=0,15mol/l ; m=2,33g BaSO,

Bai tap 45° (Trich dé thi khéi B, nam 2002)

1.

2.

Hay néu tinh chit héa hoc chung cua: a) Cac hop chat sat (II); b) Cac hop chét sit

(IIT). Mdi truong hop viét hai phuong trinh phan tmg minh hoa.

Trong diéu kién khong c6 khong khi, cho Fe chay trong khi Cl, dugc mot hop chat A

va nung hdn hop bot (Fe va S) duge mot hop chét B. Bﬁng cac phan ung hoda hoc, hay

nhan biét thanh phan va hoéa tri ciia cac nguyén tb trong A va B.

a) Chi dung mot hoa chét, hay cho biét cach phan biét Fe,03 va Fe;04. Viét phuong
trinh phan ng xay ra.

b) So sanh pH cia cac dung dich ¢ ciing néng d6 mol/lit ciia NH3, NaOH va
Ba(OH),. Giai thich.

. Cho hai dung dich H,SO4 c6 pH =1 va pH = 2. Thém 100 ml dung dich KOH 0,1M

vao 100 ml mdi dung dich trén. Tinh né)ng do mol/lit ciia dung dich thu dugc.

Trich dé thi TSPH khdi A, nim 2005:

Chi duoc st dung mot dung dich chira mot chét tan dé nhan biét cac dung dich sau:
AI(NO3)3, (NH4)2S04, NaNOs, NH4sNO3, MgCl, FeCl, dung trong cac lo riéng biét bi
mat nhan. Viét cic phuong trinh phan ting héa hoc xay ra.
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