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Chuong trinh Héa hoc

IX. CAC PHAN UNG VO CO THUONG GAP KHAC

1. Kim loai tac dung véi oxi

Kim loai + 0, ——= Okit kim loai
(Tru Ag, Au, Pt)

Thi du:

2Na + 1720, —_— Na,O
Natri Oxi Natri oxit

Ca + 120, ——= CaO
Canxi Canxi oxit
2Al + 320, —=> AlLO3
Nhém Nhom oxit
3Fe + 202 i > FC304
St Sat tir oxit

[C6thé: Fe + 120, € s FeO  Sit(Il) oxit
2Fe  +  3/20, % Fe,O3  Sdt (1) oxit tly theo gia thiét |
Cu + 1/20, £ S CuO Pdng (I) oxit
7Zn + 1/20, % ZnO Kém oxit
2K + 1/20, —> K,O Kalioxit

Luu y
L.1. Hau hét kim loai tic dung vé6i oxi, khong & nhiét @6 thudng thi & nhiét do cao,

dé tao oxit kim loai twong ng, nhung cdc kim loai bac (Ag), vang (Au), bach
kim (Pt) khong tac dung véi O,, ngay céd khi dun néng & nhiét do cao.

Ag, Au, Pt + O t0>< S
L.2. Ozon (03) c6 thé oxi héa dudc bac (Ag)
2Ag + 03 —> Ag,0 + 1720,

L.3. Cu + 1720, t° N CuO
Poéng (mau dd) Pong (IT) oxit (mau den)

2Cu + 120, t° cao s Cu,O
DPong (I) oxit (mau dd gach)
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L.4. Hau hét oxit ciia kim loai 1a oxit bazo. Tuy nhién c6 mot sd oxit kim loai 1a
oxit luéng tinh (Al,03, Cr,03, ZnO, BeO, SnO, PbO, SnO,, PbO,), va oxit ng
vdi héa tri cao nha't ctia kim loai c6 nhi€u héa tri 12 oxit axit (Mn;07, CrOs).

Thi du: Na,O, Ag,O, CaO, MgO, Cu,0, CuO, HgO, FeO, Fe,0s, Fe;04 1a cic

oxit bazg.

2. Phi kim tac dung véi oxi

Phi kim + 0, ——> Ocxit phi kim
(Tru cac halogen)
Thi du:
S + 02 t > SOZ
Luu huynh Oxi Khi sunfurd, Anhidrit sunfuric, Luu huynh dioxit
C + 0, (dv) 0 CO;,
Cacbon Khi cacbonic, Anhidrit cacbonic, Cacbon dioxit
+ 1/2 hié 0
C /20, (thi€u) £ CO ' '
Cacbon oxit, Cacbon monoxit
Hz + 1/ 202 i > HQO
Hidro Nudc, Hidro oxit
Si + 0O, £ S S10,
Silic Silic oxit, Anhidrit silicic
2P + 520, (dy) —> P,Os
Photpho Anbhidrit photphoric, DPiphotpho pentaoxit
2P + 3/20, (thiguy) —> P05
Anhidrit photphoro, Piphotpho trioxit
Luu §

L.1. Oxi (O,) tic dung dugc v6i phin 16n cdc phi kim d€ tao oxit phi kim tuong ng,
nhung cdc halogen (F,, Cl,, Bry, 1) khong phéan tng truc ti€p vdi oxi.

L.2. Luu huynh (S) khi d6t chdy chi tao khi sunfurd (SO,). Chi khi ndo dot chdy luu
huynh ma c6é chit xic tdc thich hdp (V,0s hay Pt) thi méi cé thé tao ra SO;
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(anhidrit sunfuric). SO; dudc tao ra 12 do SO, tic dung ti€p véi O, khi c6 hién
dién chat xtc tdc va nhiét do thich hdp (V,0Os hay Pt & 4500C).

S + 02 t > SOz
2SO0, + 0O V,0s (Pt), 450°C 2S0;
Anbhidrit sunfurd Anbhidrit sunfuric

(V20s: Vanadi oxit, Bivanadi pentaoxit)

L.3. Nito (N,) dudc coi 12 mot khi khong chdy (twong doi trd). N, chi tdc dung dudc
mot phan véi oxi (O) dé€ tao NO (nito oxit) khi & nhiét do rat cao (3OOOOC) hay
vGi sy hién dién cida tia 1ra dién. NO 1a mo6t khi khong ¢6 mau, khi nay tic dung
dé dang v6i O, clia khong khi d€ tao khi NO, (nitd dioxit, khi c6 mau niu).

N2 + 02 t >< >

N, + 0, t° it cao (3000°C) hay tia Ita dién 2NO
Nitd Oxi Nitd oxit
2NO + 0]} E— 2NO,
Nito oxit (Khi khong mau) Oxi (khong khi) Nitd dioxit (Khi mau niu, mui hic)

L.4. Hau hét oxit cia phi kim 12 oxit axit, tuy nhién CO, NO, N,O (Pinitd oxit) 12
cic oxit khong tao mudi (oxit tro).

Bai tap 46
Cho 1,92 gam bdt luu huynh (S) vao mdt kin c6 thé tich 12,32 lit. Trong binh c6 chira
khong khi (20% O, 80% N, theo thé tich) va mdt it bot V205 lam xiic tic. & 27,3°C, ap
suat trong binh 1a latm (coi chit rin chi€m thé tich khong ddng ké). Bt tia 1ta dién dé
dot chay hét luu huynh. Sau phdn phim chdy, thu dudc hdn hop khi hoi A. Din hdn
hop A qua binh nuéc brom, hén hgp A lam mit mau vira dd 3,2 gam Br, hoa tan trong
nudc.
a. Tinh % thé tich mdi khi trong hdn hop A.
b. N&u cho hdn hgp A qua lugng du dung dich BaCl,. Tinh khdi lugng két tia thu
dugc.
c. Tinh hiéu sudt SO, bi oxi héa trong sy dot chdy trén.
Trir phdn ting SO, bi oxi hda trong qud trinh chdy trén, cdc phan tng khic x4y ra hoan
toan.
(S=32;Br=80; Ba=137;0=16)
bS: a. 83,33% Nj; 4,17% O»; 4,17% SO»; 8,33% SO3 b.9,32g c¢.66,67%
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Bai tap 46’
Cho m gam b6t luu huynh (S) vao mot binh kin c6 thé tich 8,96lit. Trong binh cé chita
khong khi va mot it bot vanadi oxit 1am xic tdc. C4c chat rin chi€m thé tich khong
dang k€, & 27,3°C, 4p sudt khi trong binh 12 836 mmHg. Bt tia I&a dién d€ d6t chdy
hoan todn lwu huynh. Sau phdn ng chdy, trong binh chi con lai chit xic tdc va thu
dudc hdn hop gdm cdc khi hoi A. Hén hgp A 1am mat mau vira did 100 ml dung dich
KMnO, 0,12M. N&u cho lugng hdn hgp A trén qua dung dich Ba(OH), du thi thu dudc
11,17 gam k&t tha.
a. Tinh m.
b. Tinh % khdi lugng mdi khi trong hdn hgp A.
c. Tinh hiéu sudt SO, bi oxi héa trong qud trinh d6t chdy luu huynh trén.
Trit phdn @ng SO, bi oxi hda trong sw d6t chdy luu huynh, cdc phan ng khdc c6 hiéu
suat 100%. Khong khi gdm 20% oxi, 80% nitd theo thé tich.
(§=32;Ba=137;S=32;0=16; N=14)
PS:a.m= 1,6g b.68,29% N»; 4,88% O,; 14,63% SO,; 12,20% SO3; c. 40%

3. Oxit kim loai kiém, kiém thé tic dung véi nuée

Oxit kim loai kiém + H,0 ——> Hidroxit kim loai kiém
Oxit kim loai kiém thd Hidroxit kim loai kiém thd
Thi du:
NazO + H20 —> 2NaOH
Natri oxit Nuée Natri hidroxit
Kzo + H20 —_— 2KOH
Kali oxit Kali hidroxit
CaO + H;O —> Ca(OH),
Canxi oxit Canxi hidroxit
BaO + H,O ——= Ba(OH),
Bari oxit Bari hidroxit
Luu §

L.1. Chi c6 oxit ciia kim loai kiém, kiém thé' méi hoa tan duoc trong nudc va tic
dung vdéi nudc dé tao bazd tuong tng. Céc oxit kim loai khdc khong hoa tan
trong nudc va khong tdc dung vSi nudce.

Thi du:
MgO + H,0O Mg(OH)2
AlL,O; + H,O Al(OH)3
CuO, FeO, Fe304, Fe,03, AgO, ZnO, HgO, Cr,03 H,0 \/<

© http://vietsciences.free.fr va http://vietsciences.org V6 H6ng Thai



Gido khoa Hoéa vd cd 113 Bién soan: Vo Hong Thdi

L.2. Peoxit kim loai kiém, kiém thé tic dung véi nuéc tao hidroxit kim loai
tuong ung va khi oxi.

Thi du:
1
N8202 + HZO t° > 2NaOH + 502
Natri peoxit ~ NuGc Natri hidroxit Oxi
1
C2102 + Hzo t° > Ca(OH)z + E 02

Canxi peoxit Canxi hidroxit

K202 + HQO _tO% 2KOH + 1/202

1
Ba02 + HQO t° > Ba(OH)2 + E 02

Bari peoxit Nudce Bari hidroxit Oxi

Peoxit kim loai kiém, kiém tho tac dung v6i nudce tao ra hidroxit kim loai kiém, kiém thd
va hidro peoxit (H,0,) truéc. HO, khong bén, dé bi phan tich tao nudc (H,0) va khi oxi
(O») sau. Qua trinh phan huy H,0, xay ra cang nhanh néu dun néng. Do d6 c6 tai liéu ghi
peoxit kim loai kiém, kiém thé tac dung véi nude tao hidroxit kim loai kiém, kiém thd va
H,O, & l’lhiét dé thuc‘)'ng.

Bai tap 47
Pem dun néng nhe 1,89 gam hdn hgp A gém hai kim loai Na vad Mg trong khong khi
kho trong mot thdi gian ngdn. Thu dudc hdn hgp B gdm cédc chit rin. Pem hoa tan B
trong nudc, thu duge dung dich C va hdn hgp D gom cdc chdt rin (khong c6 tao chat
khi). Cho dung dich MgCl, du vao dung dich C thi thu dudc 0,87 gam két tda. Con khi
hoa tan hét lugng hdn hop D bing dung dich HCI thi thu dudc 224 ml H; (dktc).
a. Tinh % khoi lugng mdi chat trong hdn hgp A.
b. Tinh khd&i lugng mdi chi't trong hdn hgp D.
c. Tinh hiéu sudt Mg bi oxi héa khi dun néng hdn hop A.
Cho bi€t khi dun néng hdn hgp A chi c6 su tao oxit kim loai. Cdc phdn @ng xdy ra
hoan toan, trit phdn G¢ng Mg bi oxi héa khi dun néng.
Mg=24;Na=23;0=16;H=1)
bS: a. 36,51% Na; 63,49% Mg b. 1,6g; 0,24g c. 80%

Bai tap 47°

DPun néng m gam hdn hgp A dang bdt gdm Ba va Al trong khong khi kho, cdc kim loai
trong A bi oxi héa hét tao oxit kim loai tuong ng. Pem hoa tan lugng hdn hdp oxit
trén trong nudc du, thdy con lai 1,02 gam chat rin. Con néu dem hoa tan 0,075 mol
hdn hgp A trong lugng nuéc du thi thu dude 1,344 1it Hy (dktc) va con lai m’ gam chat
ran.

a. Tinh % khoi lugng mdi kim loai trong hdn hop A.
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b. Tinhm’
Céc phan ting xay ra hoan toan.
(Ba = 137; Al =27; O = 16)
bS: a. 55,92% Ba; 44,08% Al b. m’ =0,81g

4. Oxit axit tac dung voi nuéc

Oxit axit + H,0 ———>  Axit tuong ing
(Trur SiO,
va oxit ludng tinh)

Thi du:
COZ + HzO ﬁ H2C03
Khi cacbonic Nudc AXxit cacbonic
Anbhidrit cacbonic
SO, + H,O <% H,SO;

Khi sunfurc Axit sunfurg
Anbhit sunfurg

SOg + HzO _— HQSO4

Anbhidrit sunfuric Axit sunfuric

P205 + 3H20 — 2H3PO5
Anhidrit sunfuric Axit photphoric

NQO 5 + H20 — 2HNO3
Anbhidrit nitric Nuéc AXit nitric

C1205 + Hzo —_— 2HC103

Anbhidrit cloric Axit cloric

MH207 + H20 o 2HMHO4

Anhidrit pemanganic Axit pemanganic

CrOs + H>,O —— H,CrO4

Anbhidrit cromic Axit cromic

Luu §

Bién soan: Vo Hong Thdi

L.1. HAau hét oxit axit tic dung dudc v6i nu6c mot phan hodc hoan toan d€ tao axit
tuong tng, nhung silic oxit va cic oxit ludng tinh khong hoa tan trong nudc va

khong tiac dung véi nudc.

Sio, + H,0 N>
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A1LO3, Cr,03, ZnO, BeO, SnO, PbO, SnO,, PbO,  —><—>

L.2. NO;(Nito dioxit) 1a mot khi mau ndu, mui hic, rit déc, dugc coi 1a mot oxit
axit cua hai axit (HNQOs, axit nitric, va HNO,, axit nitro). Khi hoa tan NO,
vao nudc, mdi dau ¢ su tao ra hai axit, HNO3; va HNO,, nhung do axit nitro
(HNO;) khong bén, né dé bi phan tich tao HNO;, NO va H,O. Do d6 khi hoa
tan NO» trong nudc thi thyc t€ thu dudc HNO; va NO. Tuy nhién néu hoa tan
NO; trong nudc ma cé suc tiép khi oxi (03) vao thi chi thu dugc HNOs. Khi cho
NO; tic dung vdi dung dich kiém thi thu dugc hén hop muéi nitrat (NO5),
muéi nitrit (NO5) va nudc (H;0).

3 |12NO, + H>,O _— HNO; + HNO,
3HNO, —_— HNO; + 2NO + H,O

6NO, + 2H,0 ——= 4HNO; + 2NO

3NO, + H,O —> 2HNO; + NO
Nitg oxit Nuéc AXit nitric Nitg oxit

2N02 + Hzo + %Oz _— 2HN03

2NO, + 20H —> NO;y + NO, + H;O
Nito dioxit  Dung dich kiém Muéi nitrat Muéi nitrit Nudc

Thi du:
2NO, + 2NaOH ——= NaNO; + NaNO, + H,O
dd Xut Natri nitrat Natri nitrit

4N02 + 2Ba(OH)2 —_— Ba(N03)2 + Ba(N02)2 + 2H20

Bari hidroxit Bari nitrat Bari nitrit

L.3. CO (cacbon oxit), NO (nitd oxit), N>O (dinitd oxit, khi cudi, khi vui, laughing gas)
1a cdc oxit khong tao mudi (oxit tro), nén cac khi ndy khdng hoa tan trong niudc
va khong tdc dung voi nudc.

CO, NO, N,O H,0

L.4. NO (nito oxit) 12 mot khi khéng mau, né tdc dung dé dang véi oxi (Os) cla
khong khi dé tao NO, (nitd dioxit), 12 mot khi cé mau ndu.

2NO + 0O, ——> 2NO,
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L.5. Hgi SO; (anhidrit sufuric, lvu huynh trioxit) tdc dung v6i dung dich muéi bari
clorua (BaCly) hay bari nitrat (Ba(NO3);) tao két tiia mau trdng bari sunfat
(BaSO,), két tha nay khong hoa tan trong axit manh. Khi SO,, CO, khong tao
dudc két tha vdi dung dich BaCl, ciing nhu Ba(NOs),. Ngudi ta thudng vin
dung tinh chat nay dé nhdn biét SO;. SG di SO,, CO; khéng tdc dung duoc vdi
dung dich BaCly, ciing nhu Ba(NO3), vi SO,, CO, 12 céc oxit axit clia axit y&u
(H,SO3, HCO3), nén cdc két tia BaSOs, BaCOs3 khong hién dién dudc trong
moi trudng axit manh (HCI, HNO3).

SO; + BaCl, + HLO ——> BaSO,\/ + 2HCI
SO; + Ba(NO;), + H,O —> BaSO,\V + 2HNO;

SO2, C02 Ba(N03)2 (BaClg), H20

Bai tap 48

Pem nung néng m gam bot sit trong khong khi, thu dugc hdn hgp A gdm sit tir oxit va

mdt kim loai. Hoa tan hét hdn hop A bing dung dich HNOs lodng, thu dugc khi NO

duy nhit va dung dich B. Cho dung dich B tdc dung véi lugng du dung dich xit, thu
dugc 42,8 gam mot két tha.

a. Tinh m.

b. Luong khi NO trén thodt ra trong khong khi di chuyén héa hét thanh mot khi mau
nau. Cho lugng khi nau ndy hap thu vao dung dich potat du, thu dugc dung dich C.
Dung dich C nay lam mat mau vira dd 266,7ml dung dich KMnO, 0,1M trong moi
trudng axit (H,SO,). Tinh hiéu suit sit da bi khong khi oxi hda tao Fe;O4 khi nung
m gam sit trong khdng khi.

Cho biét cdc phdn ng con lai x4y ra hoan toan. KMnQy, trong mdi trudng axit, oxi

héa mudi nitrit tao mudi nitrat, con KMnOy bi khit tao mu6i mangan (II).

(Fe=56;0=16;H=1)
bS: a.m=224g b. 75%

Bai tap 48’

Hoa tan hét 3,48 gam mdt oxit sit Fe,O, bing dung dich HNOj; lodng, thu dugc khi NO

duy nhA't va dung dich A. Pem c6 can dung dich A, thu dugc 10,89 gam mot mudi.

a. Xdéc dinh cong thtrc ciia Fe,Oy,

b. Ludng khi NO trén héa nau hét khi ti€p xic khong khi. Ludng khi nau nay dudc
hap thu hoan toan vao dung dich xit du, thu dudc dung dich B. Dung dich B Iam
mat mau vira dd V ml dung dich KMnO, 0,1M trong mdi trudng axit H,SO4. Vi€t
cdc phdn Gng xdy ra va tinh V.

(Fe = 56; 0 = 16; N = 14)
bS: a. Fe;0q4 b. 10ml
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5. Sy nhiét phan hidroxit kim loai

Hidroxit kim loai t° cao (nung) Oxit kim loai + H,0 7]
(Trir hidroxit KL kiém)
Thi du: 7]

2A1(OH); t° cao S ALO; + 3H,O

Nhom hidroxit Nhom oxit Hoi nuée
Cu(OH), t° cao S CuO + H,O

Pdng(II) hidroxit

Zn(OH), t° cao S /n0 + H,O

Ké&m hidroxit

7

ZFG(OH)3 t’ cao > F6203 + 3H20
S4t (IIT) hidroxit 7]
Mg(OH), ' cao . MgO + H,0

Magie hidroxit

Ca(OH), t° cao > CaO + H)O

Canxi hidroxit

Luuy

L.1. Hau hét hidroxit kim loai, khi nung & nhiét do cao, bi nhiét phan tao oxit kim loai
twong ng va hdi nudc bay di, nhung hidroxit kim loai kiém (trir liti hidroxit)
khong bi nhiét phdn, di nung ¢ nhiét do cao.

NaOH ®cao \
N\
KOH t° cao \/
3 ﬂ
2LiOH t cao (>500°C) LiO + H,O
Liti hidroxit Liti oxit Hoi nuée
Hidroxit KL kiém LiOH NaOH KOH
Nhiét dd néng chiy 450°C 328°C 360°C
Nhiét do soi bi phan hdy & 500°C 1340°C 1324°C

L.2. Tat cd hop chdt ciia amoni (chita NH,*) déu bi nhiét phdn khi nung & nhiét do
cao, nén NH,OH bi nhiét phdn. Hon nira, NH4;OH chi ton tai trong dung dich
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lodng, n6 dé& dang bi nhiét phan tao NH3 va nu6c khi dun néng dung dich

NH4OH.

NH4OH t NH3 + Hzo

Amoni hidroxit Khi amoniac (c6 mui khai)

L.3. Fe(OH), 1a mot chat rdn khong tan trong nudc, cé6 mau tring (hoi luc nhat). Khi
dé Fe(OH); ngoai khong khi (cé oxi, hoi nuéc), né dé dang bi oxi héa tao

Fe(OH);, 1a mot chat khong tan trong nuéc ¢6 mau nau do.

2Fe(OH);

1
2Fe(OH), + 5 0O, + H)O
S4t (II) hidroxit Khéng khi Sat (I1I) hidroxit
ChAt rdn mau niu dd

Chat rin tring hoi luc nhat

L.4. Khi nung Fe(OH), trong khong khi, n6 bi oxi héa va bi nhiét phan tao Fe,Os3,
mot chat rin c6 mau nau d4. Chi khi nao nung Fe(OH), trong chan khong hay

trong moi trudng khong c6 khi oxi (O,), thi Fe(OH), mdi bi nhié€t phian tao FeO,

mot chdt rin c6 mau den.
1
2Fe(OH)2 + E 02 t > F6203 + Hzo
Sit (IIT) oxit ~ Hoi nudc

Sat (I1) hidroxit Oxi
Chatrin mau tring Khong khi Chat rin mau nau dé 7\

FeO + H,O

Fe(OH), t° (Chan khong)
St (II) oxit (chat rin ¢ mau den)

L.5. Fe;0; 1a mot chi't rin ¢c6 mau nau dd, khi nung Fe,O3 & nhiét do that cao, né bi

mat bét oxi va tao Fe;04, chi't rin c6 mau den.

1
1o,7
2

St tir oxit Oxi

3F6203 t° cao > 2Fe3O4 +

Sat (11I) oxit
L.6. Mudi sct (Ill) tdc dung vdi dung dich muéi SCN™ (sunfoxianat, tioxianat) tao mudi

Fe(SCN); ¢6 mau dé mdu.

Fe’* + 3SCN- SN Fe(SCN);

Sat (11I) sunfoxianat, Sit (III) tioxianat
C6 mau dd mdu

+ 3KCl

Kali clorua

Thi du:
FeCl; + 3KSCN ———> Fe(SCN);

Sat (I clorua  Kali tioxianat Sat (1) tioxianat
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Fez(SO4)3 + 6NH4SCN  E— 2Fe(SCN)3 + 3(NH4)QSO4
Sét (11I) sunfat Amoni tioxianat Sat (1II) tioxianat Amoni sunfat
Amoni sunfoxianat Sat (III) sunfoxianat

Bai tap 49

Chia 2,24 gam bdt mot kim loai M ra 1am hai phan biing nhau.

Phan (1) dugc hoa tan hét trong dung dich HCI, thu dugc V ml khi H, (dktc) va dung

dich A.

Phan (2) dudc hoa tan hét trong dung dich HNO; lodng, ciing thu dugc V ml khi NO

(dktc) va dung dich B.

Né&u dem c¢d can dung dich A va dung dich B thi thu dugc 7,38 gam hdn hdp hai mudi

khan.

a. Xadac dinh kim loai M. TinhV.

b. Cho dung dich Ba(OH), vao dung dich A, loc 1dy két tiia trong khong khi, r6i dem
nung k&t tiia thu dugc cho dén khdi lugng khong d6i, thu duge chit rin R. LAy chat
rin R dem nung & nhiét do that cao thi lai c¢6 khi K thodt ra, va con lai chit rin F.
Mot phan F cho tdc dung véi dung dich H,SOy4 lodng; Mdt phan F cho tdc dung véi
dung dich H>SO4 ddm dic, néng, c6 tao khi G. Xdc dinh K, R, F, G va Vi€t cic
phdn @ng xdy ra.

(Na =23; Mg =24; Al=27; Ca = 40; Cr = 52; Fe = 56; Cu = 64; Zn= 65;
N =14; 0 =16; Cl =35,5)
bS: Fe; 448ml

Bai tap 49’
X 12 mot kim loai. Hoa tan hét 2,34 gam X bing dung dich HCI, thu dugc V ml H, va
dung dich A. Hoa tan hét 1,56 gam X bing dung dich HNO; lodng vira du, thu dudc

%V ml NO va dung dich B. Pem ¢6 can hai dung dich A, B thu dugc 12,675 gam hdn

hop hai mudi khan.

a. Xdc dinh kim loai X. Thé tich hai khi H, vd NO do trong ciing diéu kién vé& nhiét
dd va 4p suat.

b. N&u cho 100 ml dung dich NaOH 1M vao lugng dung dich B trén, loc 14y két tia
dem nung cho d&n khdi lugng khong d6i, thu dugc m gam mot chat rin. Tinh m.
Cdc phdn tng x4y ra hoan toan.

(Be =9; Mg =24; Al =27; Ca =40; Cr = 52; Mn = 55; Fe = 56; Cu = 64; Zn = 65;
Ag=108; Pb=207; C1=35,5; N=14; O =16)
bS:a.Cr b.m=1,52¢g
6. Su nhiét phan mudi cacbonat

7

Cacbonat kim loai t° cao S Oxit kimloai + CO;
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(Trir kim loai kiém)

Thi du:
CaCO; t° cao > CaO + CO,
Canxi cacbonat Canxi oxit Khi cacbonic
b4 voi Voi s6ng
BaCOs; t’ cao S BaO + CO;
Bari cacbonat
MgCO3 t’ cao > MgO + CO;
Magie cacbonat
ZnCO; t° cao S Zn0 + CO,
Ag2C03 i > AgZO + C02

Bac cacbonat

Luu §
L.1. HAiu hé&t mudi cacbonat kim loai bi nhiét phan, tao oxit kim loai va khi cacbonic,
khi nung & nhiét dd cao, nhung cacbonat kim logi kiém khong bi nhiét phan.

Na,CO; t'cao  \/
Natri cacbonat (X6 da)

K,COs; tYcao  \/

Kali cacbonat

Cédc mudi cacbonat kim loai kiém ri't bén v6i nhiét. Sau ddy 12 nhiét do néng
chdy (khdng bi phan hdy) clia mot s6 kim loai kiém.

Cacbonat KL klém L12C03 Na2C03 K2C03 szCOg
Nhiét dd néng chdy | 735°C 853°C 894°C 837°C

L.2. Khi nung FeCOs; trong khong khi né bi oxi héa va bi nhiét phan tao Fe,Os3 va
CO,. Chi khi nao nung FeCO; trong chian khéng hay trong méi trudng khdng co
oxi (Oy) thi n6 mdi bi nhi€t phan tao FeO va CO,.

1
2F€CO3 + 5 02 t° cao > F6203 + 2C02
St (II) cacbonat Oxi Sit () oxit  Khi cacbonic

Xiderit (Khdng khi)
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FeO + CO,

St (II) cacbonat

St (1) oxit

1.3. Tat ca hgp chit ctia amoni déu bi nhiét phan khi nung néng, nén mudi amoni
cacbonat bi nhiét phan.
(NH4)2CO3 t° > 2NH3 + H20 + C02
L4. T4t c4 muéi cacbonat axit déu bi nhiét phin khi nung néng. Nhung sin phim
nhiét phan khdc nhau tly theo d6 12 mudi ctia kim loai kiém hay khéc kim loai
kiém.
Cacb it KL kié 0 - Cacb KL kié COﬂ HOﬂ
acbonat axit ém t cao acbonat iem + » + Hp
Cacbonat axit KL (# KL kiém) t° cao > OxitKL + CO, + H)O
Thi du: 7[ 7]
2NaHCO; (r) t° cao N Na,COs (r) + CO, + HO
Natri cacbonat axit Natri cacbonat Khi cacbonic Hoi nudc
Natri hidrocacbonat X6 da (soda)
Natri bicacbonat
2NaHCO; (dd) t° S Na,CO3;(dd) + CO, + HO
7 7
Ca(HCO3); (1) t° cao S CaO(r) + 2CO, + H)O
Ca(HCO3), (dd) t° S CaC03\l/ + CO, + H)O
2KHCO; (1) t° cao S K,COs3(r) + CO, + H;O 7]
2KHCOj3 (dd) t” S KyCO3(dd) + CO, + HO
Mg(HCO 0 MgO 2CO 7 H,0O 7]
g( 3)2 (1) cao - g0 () + > + H
MgHCO), (dd) __ ¢ o MgCO;\ + CO,' + H0

0

NH,HCO; (1) 0

7

H,O

7/

NH3 + C02 +
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ONH,HCO; (dd) ¢ o (NHi)COs(dd) + CO, + H0

Amoni cacbonat axit Amoni cacbonat

Bai tap 50

A va B Ia hai kim loai déu c6 héa tri 2. LAY m gam hdn hgp hai mudi cacbonat clia A
va B dem nung néng mot thdi gian, cé V (lit) khi CO; (dktc) thodt ra va con lai p (gam)
hdn hop cdc chdt rin.

a. Lap biéu thic lién hé giita m,V, p.

b. Hoa tan hét p gam hdn hgp cdc chit rin trén bing dung dich HCI du, ¢6 V’ (lit) khi
CO; (dktc) thodt ra va con lai dung dich D. C6 can dung dich D, thu dugc q (gam)
hdn hgp mudi clorua. Lap bi€u thic lién hé giita m, q, V, V’. Viét cdc phan ng
Xay ra.

c. Xac dinh A, B n€u bi€t V = 5,04 lit; V’ = 1,68 lit; q = 51,1 gam; Tﬁ;ng khoi lugng
nguyén t cia A va B 1a 161 dvC; Ti 1é s& phan t& gam hai mudi cacbonat A, B
trong hén hgp diu tuong tng 1a 1 : 2.

(C=12;0=16;Cl=35,5; Be =9; Mg = 24; Ca =40; Cr = 52; Mn = 55; Fe = 56;
Ni=59; Cu=64;7Zn=65;,Ba=137)
bS:a.m=p+11V/56 b.m=q-11(V+V’)/224 c.Mg;Ba

Bai tap 50’

Hdn hgp A gdm hai mudi cacbonat clia hai kim loai & hai chu ky k€& ti€p trong phan
nhém chinh nhém II. Pem nung m gam hdén hdp A trong mot thdi gian, c6 1,68 lit CO,
(dktc) thodt ra va con lai 6,38 gam hdn hop cdc chit rin (hdn hop B).

a.
b.

Tinh m.
Pem hoa tan hét 6,38 gam hdn hgp B trén bing dung dich HCI, c6 V(ml) khi CO,
(dktc) thodt ra. Din lugng khi CO;, nay qua 200 ml dung dich Ba(OH), 0,1M, thu
dugc két tha mau tring va dung dich D, Pun néng dung dich D d€ phan tng x3y ra
hoan toan, thu dugc thém 0,985 gam k&t tlia nita. Tinh V, x4c dinh hai mudi trong
hdn hgp A. Tinh khdi lugng mdi mudi trong hon hgp A.
Tinh % khdi lugng mdi chat trong hdn hgp B. Bi€t riing ti 1€ s6 mol mdi chi't trong
hdn hgp A bi nhiét phan bing ti 1& s6 mol ciia chiing trong hdn hop lic dau.

(Be =9; Mg =24; Ca=40; Sr=88; Ba=137; Ra=226;C=12; 0O =16)

bS: m=9,68g; V =560ml; 1,68g MgCO3, 8g CaCOs;
9,40% MgO; 52.67% CaO; 6,58% MgCOs; 31,35% CaCOs;

Sy nhiét phan mudi sunfit

Sunfit kim loai kim loai kiém ’cao - sunfat KL kiém + sunfua KL kiém
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Thi du:
4Na,S0; t’ cao (600°C) 3Na,SOs + Na,S
Natri sunfit Natri sunfat Natri sunfua
4K,S0; t’cao (600°C) 3K>S04 + KsS
Kali sunfit Kali sunfat Kali sunfua

8. Su nhiét phan mudi sunfat

Sunfat kim loai t° cao Oxitkim loai + SOs; 7]
(Trr cac KL: Na, K, Ca, Ba)

Thi du:
MgSO, t” cao - MgO + SO;
Magie sunfat Magie oxit Anbhidrit sunfuric
Alz(SO4)3 t’ cao > A1203 + 3803

Nhom sunfat

AngO4 ° cao S AgZO + SO3

Bac sunfat

CuSOyq4 t° cao S CuO + SO;
Péng (I) sunfat

Fez(SO4)3 t° cao > F6203 + 3 SO%
Sat (III) sunfat

ZnS0O,4 t’ cao > Z/n0 + SO;
Ké&m sunfat

Luu y

L.1. Chi c6 cdc mudi sunfat ciia cdc kim loai Na, K, Ca, Ba la bén d6i vdi nhiét, khong
bi phan hiy & nhiét d6 1000°C. Cdc mudi sunfat khdc bi phan hiy & nhiét do
thap hon nhiéu, tao oxit kim loai tuong ng va khi SOs.

Na2$O4, KzSO4, CaSO4, BaSO4 t’ cao

L.2. Do SOj3 bi phian hiy tao SO, va Oy, nén klﬁ}hiét phian mudi sunfat kim loai c6
thé tao oxit kim loai, SO, va O,.

Thidu: MgSO;,

1
t° cao S MgO + SO, + 502
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L.3. Sdt (Il) sunfat khi nung néng bi nhiét phéan tao sdt (Ill) oxit, SO, va O, ngay ca
khi nung trong chin khong. (Vi O tao ra do su nhiét phan sé& oxi héa ti€p FeO
tao Fe,0s3)

1
2FGSO4 ° cao > F6203 + 2302 + 502

9. Sy nhiét phan mudi nitrat
T4t c4 mudi nitrat kim loai déu bi nhiét phin khi dem nung & nhiét dé cao,
nhung sin phdm nhiét phan khdc nhau tily theo kim loai trong mudi nitrat & khodng
nao trong diy th€ dién héa.

K Ca Na|Mg Al Mn Zn Cr Fe Ni Sn Pb H Cu‘Ag Hg Pt Au

a. | Nitrat kim loai t’ cao Nitrit kimloai + O /]
(KL ding truéc Mg,
g6m KL kiém, kiém thd)

Thi du:
KNO3 t’ cao > KN02 + % 02
Kali nitrat Kali nitrit Oxi
Ca(NO3), ° cao > Ca(NOy), + Oy
Canxi nitrat Canxi nitrit Oxi
NaNO3 t° cao > NaN02 + % 02
Ba(NO3)2 t° cao > Ba(N02)2 + 02
Bari nitrat Bari nitrit
Ghi chi:

C6 tai liéu cho ring mudi bari nitrat bi nhiét phan tao bari oxit, NO, va O,. Pa s6 tai
liéu khac cho ring sy nhiét phan bari nitrat tao sdn phéfm nhu da thi du trén.

1
Ba(NO3), t” cao S BaO + 2NO, + EOZ

b. Nitra\t kim loai t° cao N Oxit kimloai + NO; + O 7]
(KL: tut Mg - Cu,
ké ca Mg va Cu)
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Thi du:
1
Mg(NO3), faao 5, MgO + 2NO, + -0
Magie nitrat Magie oxit  Nitd dioxit Oxi
3
2FC(NO3)3 t* cao > F6203 + 6N02 + 502
1
Cu(NO»), Ceao 5 CuO + 2NO, + 20
c. | Nitrat kim loai t’ cao s Kimloai + NO, + O,
(KL: ding sau Cu)
Thi du:
1
AgNO3 t° cao > Ag + N02 + 502
Bac nitrat Bac Nito dioxit Oxi
Hg(NO;)z t° cao > Hg + 2NO; + O,
Thay ngan (I) nitrat
Au(NO3) t’ cao Au + 3NO, + éO
3)3 — a0 > 2 5 2
Vang (I1I) nitrat Vang

Luu y

L.1. Khi dun néng mdt dung dich chita mudi nitrat kim loai thi khéng cé sy nhiét
phan xdy ra, ma chi ¢6 hién tugng dung mdi nudc bay hdi (s c6 can dung
dich). Chi khi nao cd can hét dung mdi nudc, con lai mudi nitrat khan, ma con
nung néng ti€p nifa, thi méi c6 sy nhiét phan x4y ra. BSi vi khi con dung moi
nudc thi nhiét d6 trong dung dich khong thé ting cao dudc, nudc trong dung
dich nhin ning lugng nhiét do sy dun néng cung cip d€ bay hdi nén nhiét do
trong dung dich khong cao. Vi th€ sy nhiét phdn mudi nitrat (cing nhw hdu hét
cdc mudi khdc) khong xdy ra trong dung dich.

Thi du:
KNOs3 (dd) t° cao //\ (Chi ¢6 dung moi nudc bay hdi)
1
KNOj3 (khan) t° cao > KNO, + 5 O))
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L.2.

L.3.

L4.

L.5.

Khi nung Fe(NOs),, ngay cd trong chan khong, thi n6 bi nhiét phin tao Fe,0s,
NO, va O,. Vi O, tao ra do su nhi€t phdn oxi hda tié’p FeO dé tao Fe,Os.

2FC(N03)2 t’ cao > F6203 + 4N02 + % 02

Sat (1) nitrat St (IID) oxit Nito dioxit Oxi

Mudi NH4NO; bi nhiét phin tao khi N,O va hdi H,O & 210°C. Khi nung NH,NO5
& 300°C, thi c6 st n6 tao Ny, O, va hoi nuéc. N,O (dinitd oxit) 12 mdt cha't khi
khdng mau, c6 mii dé chiu. Khi hit phdi mot lugng it khi N;O thi ¢é cdm gidc say
va hay cuoi, nén khi nay con dugc goi la “khi vui” hay “khi gdy cuoi” (laughing
gas). Khi hit lugng nhiéu khi N,O thi bi mé. Trong y hoc, ngudi ta ding hdn hop
gdm 20% O; va 80% N,O (% thé tich) d€ gay mé trong cic ca tiéu phau.Uu diém
clia chdt gdy mé nay 13 ching mau loai khdi cd thé nén it gdy cdm gidc kho chiu
sau khi gy mé. N0 Ia mét oxit khong tao mudi hay oxit tro, n6 kém hoat
dong & nhiét d¢ thuvng, nhung khi dun néng & 500°C, né bi phan hiy tao N,
va 0, nén & nhiét @6 cao, thi N;O c¢é thé phan éng véi nhiéu chat nhu H,,
NH;,...(Do tac dung duge véi O,, do N,O phan hiy ra).

NH4NO; 210°C > N>,O 7]+ 2H,0 7]
Amoni nitrat binitd oxit  Hoi nudc
Khi cudi, Khi vui

1
NHiNO; 300°C S N, + 502 + 2H,0
0 0, 1
N>O t” cao (500 C)E N, + 502

N20 + Hp ° cao; N, + Hzo

SNZO + 2NH3 4N2 + 3H20

0

t" cao >
Dung dich bdo hda Amoni nitrit bi nhiét phdn tao N> va hoi nude (phdn ng diéu
ch€& khi nito trong phong thi nghiém)

NH4N02 t0 > Nz + 2H20
Amoni nitrit Nito Nuéc

Cidc mudi chita nhiéu oxi (O) trong phan tif va c6 tinh oxi héa manh, nhu
KMnO,, K;Cr;0; KCIO;, Ca(CIO),, tit cd cdc mudi nitrat kim loai (NO5),....
khi nung ¢ nhiét do cao thi ching bj nhiét phin va thudng c6 tao khi oxi (02)

© http://vietsciences.free.fr va http://vietsciences.org V6 H6ng Thai



Gido khoa Hoéa vd cd 127 Bién soan: Vo Hong Thdi

2KMHO4 t° > KzMIlO4 + MIlOz + 02

Kali pemanganat (Thudc tim) Kali manganat Mangan dioxit Oxi

K2Cr207 t > KQCI‘O4 + CI‘203 + 02

Kali dicromat, Kali bicromat Kali cromat Crom (III) oxit Oxi
2KClO; MnO, t° S 2KCl + 30,
Kali clorat Kali clorua Oxi

(N&u khong diing MnO, 1am xic téc thi KCIO; bi nhiét phan & nhiét dd cao hon).

Ca(ClO), ¢ o CaCh + O,

Canxi hipoclorit Canxi clorua Oxi
L.6. Amoni dicromat bi nhié€t phan tao N,, Cr,O3 va hoi nuGe

(NH4)2CI‘207 t° > N2 + CI‘203 + 4H20
Amoni dicromat Nito Crom (III) oxit Hoi nuéc

L.7. Hdn hop gdm 75% KNOs, 10% S va 15% C (% khdi lugng) 13 thuée né den.
Phan tng n6 clia thudc nd den Ia:

2KNOs + 3C + S nds, KoS + N» + 3CO; AH<O (Tda nhiét)
10. Phan ng nhiét nhom
Phin itng nhiét nhém 13 phin tGng trong d6 kim loai nhém diy duoc cic kim

loai yéu hon no ra khoi oxit kim loai § nhiét dé cao.

K Ca Na Mg Al{Mn Zn Cr Fe Ni Sn Pb H Cu Ag Hg Pt Au

Al + Oxit kim loai t° cao S ALO; + Kim loai
(KL: ditng sau
Al trong DTPH)
Thi du:
2Al + F6203 t° cao > A1203 + 2Fe
Nhom St (III) oxit Nhom oxit Sit
2A1 + 3CuO t’ cao > AlLOs; + 3Cu
4A1 + 3MnO, t’ cao S 2A1,0; + 3Mn
2A1 + CI‘203 t° cao > A1203 + 2Cr
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Al + MgO t” cao

Al + KO t° cao

Bién soan: Vo Hong Thdi

L.1. Ngoai nhém (Al), ngudi ta con ding 3 chat khit khac d€ khit cac oxit kim loai 12
hidro (H,), cacbon oxit (CO) va cacbon (C) 3 nhiét dd cao. Tuy nhién 4 chat
khit ndy chi khit dugc cdc kim loai ding sau Al trong day th€ dién héa.

Thi du:

K Ca Na Mg Al{Mn ZnCr Fe Ni Sn Pb H Cu Ag Hg Pt Au

Al +  Oxit KL % AlLbO; + KL
H, + Oxit KL _t()% H,0 + KL
CoO +  Oxit KL g CO, + KL
C + OxitKL _¢&, CO + KL
H, + CuO t° S H,0O 7] + Cu
CO + GO _ ¢ CO, + Cu

C + CuO t’ S CO + Cu
2A1  + 3CuO % AlLOs + 3Cu
3H, + Fey,03 t%0 3H,0 + 2Fe
C + ZnO t%(’ CcO + Zn
CO + FeO % CcO, + Fe
H, + Al,O3 t° %4 ;

CO + Mg t’ ;\4 S

C + PbO % (€[0) + Pb

(KL: ditng sau Al)
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3CO + Cr,03 t s 3CO, + 2Cr

C + Kzo i > < >

L.2.
0
3C + Ca.O . s CO . + CaC;
Cacbon Canxi oxit Cacbon oxit Canxi cacbua
Than cdc Voi sdng Cacbon monoxit DAt den, Khi d4
0
9C + 2A1203 t > 6CO + A14C3

Nhoém cacbua

L3. Hon hdp bot nhom (Al) v6i bot sit tir oxit (Fe3Oy4) hay sit (III) oxit (Fe,03) dude
goi 12 hén hop thermite (tecmit). Hon hgp tecmit dudc diung dé han cdc thanh
sdt Ion bi nit hay duge dung d€ ché tao bom lita. Vi phan Gng nhiét nhom giira
nhdm v6i oxit sit tda lugng nhiét rat 16n, c6 thé dat téi nhiét d6 3 000°C, & nhiét
dd cao nay Al,O; va Fe tao ra déu & dang 18ng, ti khdi clia sit kim loai 16n hon
so v6i nhom oxit, nén sit (16ng) nim phia dudi, nhom oxit (16ng) ndi bén trén,
khi ngudi, sit héa rin lam két dinh cdc thanh sit v6i nhau. Va & nhiét do rat cao
nay, khi€n cdc chit noi thd bom dé phit hda trong khong khi. Tuy nhién phdn
rng nhiét nhdm cin phai cung cAp mdt nhiét lugng ban diu dé tao mot nhiét do
tuong ddi cao thi mdi xdy ra dudc (nhu d6t chdy mot sgi ddy Mg dé khoi mao
phan @ng).

8Al + 3Fe304 i > 4A1203 + 9Fe
2A1 + F6203 i > A1203 + 2Fe
L.4. Trong 10 cao (16 luyén gang) CO khit Fe,Os tirng nac nhu sau:

Fe,05 Co, ¢ Fe;0,4 Co, ¢ FeO Co, t°E Fe
3F6203 + CO 1;0 > F6304 + C02

Fe304 + CO ° > 3FeO + COz

FeO + CcO i S Fe + CO,
Tdng quat phan tng khong hoan toan, sau phdn tng c6 thé thu dugc hdn hop rin gdm
4 chi'tla Fe, FeO, Fe;04, Fe;O3 va hdn hop khi gdm 2 chit 12 CO,, CO.

Néu gia thi€t cho phdn tng hoan toan va c6 CO du thi Fe,O; bi khit hét tao Fe.

Fe,O; + 3CO t’ > 2Fe + 3CO,
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Bai tap 51
Hdn hdp tecmit A gdm bdt Al va Fe,0s. Pun néng 22,75gam hdn hgp A dé€ phan tng
nhiét nhom x4y ra hoan toan, chi c6 nhdm khir Fe,Os tao kim loai, thu dugc hdn hgp B.
a. Tinh khdi lugng hon hgp B.
b. Cho lugng hdn hgp B trén tdc dung hoan toan dung dich xit du, c6 1,68 lit mot khi

(dktc) thodt ra. Xdc dinh thanh phan khdi lugng hdn hdp B.

(Al = 27; Fe = 56, O = 16)
bS: b. 1,35g Al; 10,2g Al,O3; 11,2g Fe

Bai tap 51°
Hdén hop X dang bot gom nhom va mdt oxit sit Fe,Oy. Thuc hién phdn @ng nhiét nhdm
hoan hoan 119,04 gam hdn hdp X (chi c6 nhom khit oxit kim loai tao kim loai), thu
dudc hdn hop Y. Khi cho hdn hgp Y tdc dung dung dich KOH du khong tao chat khi.
Né&u hoa tan hét lugng hdn hop Y trén bing dung dich HNO; lodng, thu dugc 21,056 lit
khi NO duy nh4' (dktc). Con n€u hoa tan hét lugng hdn hop X trén biing dung dich HCI
thi thu dugc 26,88 lit mdt khi (dktc).
X4c dinh cong thitc Fe, Oy va tinh thé tich it nha't dung dich HNO5 1M cin dung dé hoa
tan hé&t lugng hdn hop Y trén.

(Fe =56; A1=27;0=16)

bS: Fe;04; 7,12 1it

Bai tap 52

Hda tan hoan toan 55,68 gam sit oxit Fe,Oy bing dung dich HSO4 ddm dic, néng, du,

thu dugc khi SO, va 144 gam mdt loai mudi sdt duy nhat.

a. Xdc dinh cong thic Fe,O,.

b. Trdon 13,5 gam bot kim loai nhdm véi 41,76 gam bot oxit sit trén roi ti€n hanh phan
Gng nhi€t nhom. Gid st chi ¢6 qud trinh khit Fe,Oy tao kim loai. LAy hdn hgp cédc
chat sau phin ng nhiét nhdm dem hoa tan hét bing dung dich H,SO4 26% (D =
1.19 g/em?) thi thu dugc 12,32 1it H, (& 27,3°C; 91,2 cmHg).
oc. Tinh hiéu sudt phdn ng nhiét nhom.

B. Tinh thé tich tdi thi€u dung dich H,SO4 26% can dung.
(H=1;S=32;0=16; Al=27; Fe = 56)
PS: Fe;0y; 83,33%; 418,1 cm’

Bai tap 52’

23,2 gam mot oxit sit dugc hoa tan hét bing dung dich H,SO4 dic néng, thu dudc khi

mui hic va 60 gam mot loai mudi sit duy nhat.

1. Xac dinh cong thifc clia oxit sit.

2. Trdn 6,48 gam bdt Al véi 27,84 gam bot oxit sit trén rdi thuc hién phdn ¢ng nhiét
nhdm, chi ¢6 phdn ng nhdm khir oxit st tao sit kim loai. LAy cdc chait sau phdn
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tng nhiét nhom dem hoa tan hét bing dung dich H,SO4 16% (c6 ti khoi 1,11) thi
thu dugc 6,696 lit khi hidro (136,50C; 1,4 atm).
a. Tinh hiéu suat phdn &ng nhiét nhom.
b. Tinh thé tich t&i thi€u dung dich H,SO4 16% cin dung.
(Fe=56;0=16;S=32;H=1; Al=27)
bS: Fe;04; 90%; 418,8 ml

11. Su dét chady mudi sunfua kim loai

Sunfua kimloai + O, t (chiy) Oxit kim loai + SO

Thi du:

Agzs + 02 t° > AgQO + SOQ

Bac oxit Bac oxit Khi sunfurc

CuS + =0, t > CuO + SO,

A1283 + % 02 1;0 > A1203 + 3802

NaZS + Oz t° > NazO + SOQ

Luu §
L.1.

TAt c& mudi sunfua kim loai khi chdy déu tao oxit kim loai tuong tng va khi
sunfurd.

L.2. Tatcd mudi sunfua sdt khi chdy déu tao sdt (III) oxit va khi SO;.

7
2FeS + 5 02 t° > F6203 + 2502
St (1) sunfua St (1) oxit Khi sunfurcg
Fe,S / O 0 Fe,O 350
€293 + E 2 (N €203 + 2
Sat (I1I) sunfua
11
ZFCSZ + — Oz 0

> t > F6203 + 4302

Sit (II) pesunfua;,Pirit sit Sat (I1I) oxit Khi sunfurd
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12. Mudi axit tac dung v6i dung dich bazo
Muéi axit 13 mudi ma trong d6 géc axit con chita H axit, tic H nay c6 thé phan
ly tao ion H" hay H nay c6 thé dugc thay thé bdi ion kim loai.

Khi cho mudi axit tdc dung vdi dung dich bazo, coi nhu c6 phdn ifng trung hoa
gilia axit voi bazo'nén c6 sy tao mudi trung tinh va nudc. Tuy theo tdc chat mudi
axit, bazo ding ciing nhu tiy theo diéu kién c6 bazd du hay mudi axit du, ma khi
cho mudi axit tic dung vdi dung dich bazd, ta c6 thé thu dudc mot trong bon huéng
san phadm nhu sau: (D€ don gidn va chd y d&€n cdc mudi axit thudng gip, & ddy chi
xét mudi axit chira 1 H axit, nhw HCO3~, HSO;~, HSO4, HS",...)

- Muodi axit
- Mudi axit
- Mudi axit
- Muodi axit

Bazo ——= 1 Mudi trung tinh va nudc

Bazo ——> 2 Mudi trung tinh va nudc

Bazd > 1 Mudi trung tinh, 1 Bazd méi va nu6c
Bazd ——> 1 Mudi trung tinh, 1 Mudi axit mdi va nudc

+ + + +

Thi du:
NaHCO3 + NaOH ——> N82CO3 + HzO

Na,CO; +  NaOH (du) —><—>
Na,COs + NaHCOs;(dw) ——><>

2N3HCO3 + 2KOH ——> N8.2C03 + K2C03 + 2H20
Céc san phdm Na,CO;, K,CO;3 khong tdc dung ti€p vdi cdc tic chat NaHCO; hoic
KOH ¢6 du.

2N3HCO3 + Ca(OH)2 _— N32C03 + CaCO3\l/ + 2H20
Na,CO; + Ca(OH); (néucé di) ——> CaCOz\/ + 2NaOH

2NaHCO; + 2Ca(OH),dw —>  2CaCOs\/ + 2NaOH + 2H,O
NaHCO; + Ca(OH),(dy) —> CaCOs\y + NaOH + H0

Ba(HCO3), + 2NaOH ——> BaCOs;\/ + Na,CO; + 2H,0
Ba(HCO;), (néucé d) + Na,CO; —> BaCO;\/ + 2NaHCO;

2Ba(HCO3); (dw) + 2NaCO3; —> BaCO3\l/ + 2NaHCOs; + 2H)0
Ba(HCO3), (dwy + NaCO;3; ——= BaCO; + NaHCO; + H;O

KHSO3 + KOH _— KzSO3 + Hzo
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Kali sunfit axit Kali hidroxit Kali sunfit Nuée
K,SO; khong tic dung ti€p véi cdc tac chat KHSO; hoic KOH c6 du

2KHSO3 + 2NaOH ——> K,SO3 + NaSO3; + 2H,O

Céc sdn phadm K,S0;, Na,SO; khong tic dung ti€p véi cdc tac chat KHSO; hoic
NaOH néu ¢6 du.

‘21<Hso3 + BaOH), —> KySO; + BaSO:\V + 2H,0
K:SO; + Ba(OH); méucodwy —> BaSOs\y + 2KOH

2KHSO; + 2Ba(OH), (dyy —> 2BaSO;\/ + 2KOH + 2H0
KHSO; + Ba(OH), sy —> BaSO;\/+ KOH + H,0

‘ Ca(HSOs), + 2KOH ——> CaSO;V + K,S0; + 2H,0
Ca(HSO:), n€ucé dv) + K,SO; —> CaSO;\V +  2KHSO,

2Ca(HSOs); (dv) + 2KOH —> 2CaSO;\, + 2KHSO; + 2H,0
Ca(HSOs), (dwy + KOH —> CaSO;\/ + KHSO; + H.0

‘ZKHSO4 + Ba(OH) —> K,SO, + BaSOV + 2H,0
Ba(OH), (néu c6 dw) + K,SO, —>BaSO,\, + 2KOH
2KHSO; + 2Ba(OH), (d) —> 2BaSO4\/ + 2KOH + 2H,0

KHSO; +  Ba(OH),dy —> BaSOs\y + KOH + H,0
Kali sunfat axit Bari hidroxit Bari sunfat Kali hidroxit Nude

Luu §
Mudi sunfat axit (HSO4") 12 mudi axit cia axit manh (H,SO4) nén né cé tinh axit kha
manh (Ka, = 102, ¢6 dod manh axit trung binh). Do d6 khi cho mudi sunfat axit tic dung
v6i mudi clia cdc axit y&u (nhu mudi cacbonat) thi né ddy dugc axit yéu hon né ra khéi
mudi (coi nhu axit tic dung véi mudi, chit khong phdi mudi tdc dung véi mudi)

Thi du:
2KHSOq4 + Na,CO;3; —— K,;SO4 + Na,SO, + CO, + H,O

(Coi nhu axit tic dung v6i mudi)

Ba(HSO4),; + K;SO4 —> BaSO4\l/ + 2KHSOq
(Phan @ng trao ddi gitta 2 mudi)

2KHSO4 (dv) + Ba(HCO3), ——= 2CO, + 2H,O +BaSO4\l/+ K>SO,

KHSO, + Ba(HCO3)dw) —> CO, + H,0 + BaSO,\/+ KHCO;
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Bai tap 53
D6t chdy hoan todn m gam chit hitu cd A can dung13,44 lit O, (dktc). Cho tat ci sdn
pham chdy, chi gdm CO, va hoi nu6c, hdp thu hét vao binh chita 200ml dung dich
Ba(OH), 1,25M, khdi lugng binh ting 28,4 gam.
a. Tinhm.
b. Loc Iay két tia trong binh, thu dugc m’ gam chat rin. Cho dung dich NaOH du vao
phﬁn nudc qua loc, thu dugc 29,55 gam k&t tha nira.
- Tinhm’.
- Xiéc dinh CTPT, CTCT va doc tén chit A c6 thé c6. Bi€t ring CTPT ciia A
cling 1a céng thirc don gidn cda nd.
Cdc phan tng x4y ra hoan toan.
(C=12;H=1;0=16;Ba=137)
bS: m=9,2g; m’=19,7g; C,HsO

Bai tap 53’
D6t chdy hoan toan 6 gam chat hitu co A (dudgc tao bdi cdc nguyén t6 C, H, O) cin
dung 50,4 1it khong khi (dktc, g6m 20% O,, 80% N, theo thé tich). Cho cdc chit thu
dudc sau phdn chdy hap thu vao mdt binh dung 2 lit dung dich Ca(OH), 0,09M, khdi
lugng ting m gam. Trong binh c6 tao m’ gam két tda.
a. Tinh m.
b. Loc 14y phan dung dich ctia binh nuéc voi trén, cho ti€p nudc vdi trong du vao
phan dung dich nay, thu dudc 24 gam k&t tlia nita.
- Tinhm’.
- Xdc dinh CTPT, cdc CTCT c6 thé c6 clia A va doc tén cdc chat nay. Cho biét ti
kh&i hoi cia A nhd hon 3.
Cdc phdn tng xdyra hoan toan.
(C=12;H=1;0=16; Ca=40)
bS: m =20,4g; m’ = 6g; C;HsO

13. Cacbon tac dung véi hoi nuéc

C + HO t* cao (1050°C) CcO + H,
Cacbon Hoi nu6c Cacbon oxit  Hidro
C + 2H,0 t° cao (1050°C) CO, + H,

Cacbon doxit
Khi cacbonic
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Luu y

L.1. Khi cho hdi nu6c di qua than néng dé & nhiét do cao, ta thu dugc hdn hop khi
gdm CO, CO; va H, (do c6 hai phidn tng trén). Hon hdp khi nay dugc goi 1a khri
than uo't (khi hdi nudc, khi than nudc). Trong khi than uét thi c6 CO va H, chdy
dudc, nén khi than u6t duge diing 1am nhién liéu (chit dot).

L.2. Con khi nung than trong diéu kién thi€u khong khi, ta thu dugc hdn hop khi gdbm
CO va CO,. Hon hop khi nay dugc goi 1a khf than khé. Trong khi than kho thi c6
CO chdy dugc, nén khi than kho cling dudgc dung lam nhién li¢u.

2C + O, t° S 2CO
C + Oz tOE C02

L.3. Khi bai todn héa hoc cho hdn hgp khi than u6t A, gdbm CO, CO, va H,, dudc tao
ra do hoi nudc tdc dung v6i cacbon & nhiét do cao. N&u ta dit x 1a s6 mol clia
CO; y 1a s6 mol ctia CO»; z 1a s& mol ctia H, c6 trong hdn hgp A, thi ta c6 phuong
trinh to4n hoc lién hé gifta x, y, z dva theo hé s6 mol clia hai phdn tng x3y ra dé

tao hdn hgp A.
C + HzO t > CO + H,
X X
C + 2H0O t S CO, + 2H;
y 2y
= ptt X+2y =z
Bai tap 54

Hdn hgp khi than uét A gSm CO, CO; va H,, dudc tao ra do hdi nudc tic dung vdi than

néng dé & nhiét do cao.

Cho 6,16 1it hon hgp A (dktc) tdc dung hoan toan véi ZnO lugng du dun néng. Thu

dudc hdn hdp chit rin B va hdn hgp khi C.

Hoa tan h&t hdn hgp B bing dung dich HNOs dam dic thi thu dudc 8,8 lit khi NO, duy

nhat (do & 27,3°C; 1,4 atm).

a. Tinh % thé tich mdi khi trong hdn hop A.

b. Tinh khdi lugng than di ding d€ tao dugc lugng hdn hgp A trén. Bi€t ring phin
tng tao hdn hgp A c6 hiéu suat 80% va than gdm cacbon c6 1an 4% tap chit tro.

c. Cho lugng hdn hop khi C trén tdc dung hoan toan véi 1,4 lit dung dich Ca(OH),
0,08M, thu dugc m gam két tda D va dung dich E. Pun néng dung dich E, d€ phan
tng xdy ra hoan toan, thu dudc m’ gam két tia D nita. Tinh m, m’.

(Ca=40;C=12;H=1;0=16)
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bS: 36,36% CO, 9,09% CO,, 54,55% H,; 1,953g than; m=9,9g; m’ = 1,3g

Bai tap 54’

Cho hdi nu6c di qua than nung dé & nhiét d6 cao, thu dugc hdn hgp A gdm cic khi CO,

C02 va H2.

L&y 7,84 lit hdn hgp A (& 27,3°C; 836 mmHg) tic dung hoan toan véi CuO du, dun

néng, thu dugc hdn hdp chdt rin B va hdn hdp khi C. Hoa tan hét lugng hdn hdp B trén

trong dung dich HNO; lodng, thu dudc 4,48 lit khi NO duy nha't (dktc).

a. Xdc dinh phan trim thé tich mdi khi trong hdn hgp A.

b. Cho lugng hén hop C trén hap thu vao 600 ml dung dich Ba(OH), thi thu dugc két
tia D va dung dich E. Pun néng dung dich E, phdn @ing hoan toan, thi thu thém 5,91
gam k&t tlia D nita. X4c dinh ndng dd mol ctia dung dich Ba(OH),.

c. Tinh khdi lugng than d diing d€ tao dugc lugng hdn hdp A trén. Cho bi€t hiéu sudt
phdn ng tao A 12 75% va than chita cacbon c6 1an 5% tap chi't tro.

(C=12:H=1:0=16; Ba = 137)
bS: 28,57% CO, 14,29% CO,, 57,14% H,; 0,2M; 2,526¢g

14. Cac kim loai, phi kim tac dung dugc véi dung dich bazo

Kim loai tdc dung dudc véi dung dich bazo: Kim loai ¢6 oxit ludng tinh (trtt crom): A/,
Zn, Be, Sn, Pb; Kim loai kiém, kiém thd: Li, Na, K, Rb, Cs, Fr; Ca, Sr, Ba, Ra.

Phi kim tdc dung dugc v6i dung dich baza: F,, Cly, Br, I, Si.

_ _ 3
Al + OH + H,O0O — AlO, + E H,
Nhom Dung dich bazo manh Muobi aluminat Khi hidro
Zn + 20H —>  ZnO,” + H
Kém Dung dich bazo manh Muéi zincat Khi hidro

Be + 20H —>  BeOy” + H,

Berili Dung dich bazo manh Mu6i berilat Khi hidro
_ 0 2
Sn + ZQH t > _inOz . + ,H.g
Thi€c  Dung dich bazo manh Muoi stanit Khi hidro
Pb + 20H 0 PbO,* + H
Chi Dung dich bazo manh Mudi plumbit Khi hidro

Kim loai kiém, kiém thé hoda tan trong dung dich kiém 13 do chiing tdc dung vdi nudc c6
trong dung dich kiém, tao hidroxit kim loai tuong tng va khi hidro bay ra.

Thi du:
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Cho Na vao dung dich NaOH:

Na + NaOH —&—>

Na + HQO S NaOH + — H2

Natri Nuéc trong dd NaOH Natri hidroxit Hidro

Cho K vao dung dich Ba(OH),:

K + BaOH), —>&X>

K + H,0O ——= KOH + —H,

Cho Ca vao dung dich KOH:

Ca + KOH —X—>

Ca + 2,0 —> Ca©OH), + H
Cho Bari vao mdt dung dich kiém:

Ba + OH"
Ba + 2H,0O ——> Ba(OH), + H,

Céc phi kim Cl,, Br,, I, tdc dung véi dung dich kiém giong nhau:

X, + 20H — X + XO + H,0O
Halogen  Dungdichkiém  Mudihalogenua  Mudi hipohalogenit Nuéc

Cl, + 2NaOH ——= NaCl + NaClO + H,O (Nudc Javel)
Clo dd Xut Natri clorua Natri hipoclrit Nuée

Br, + 2NaOH ——> NaBr + NaBrO + HO

Brom Natri bromua Natri hipobromit

I, + 2NaOH ——> Nal + NalO + H,O
Iot Natri iodua Natri hipoiodit

2Cl, + 2Ca(OH), ——> CaCh + Ca(ClO), + 2H,O

Canxi hidroxit Canxi clorua Canxi hipoclorit
Flo (Fluor, F,) tic dung vdi dung dich kiém khéc vdi cdc halogen trén:

2F2 + 2NaOH R 2NaF + HQO + FzO
Flo dd Xut Natri florua Nudc biflo oxit
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o) nhiét d6 thudng, Silic (Si) khdng tac dung véi axit, nhung né fdc dung manh liét
voi dung dich kiém, tao muéi silicat (Si032 ") va khi hidro (H.).

Si + 200 + H,0 ——> SiOs> + 2H,
Silic dd kiém Muoi silicat Hidro

Si + 2KOH + H,0O —> K5Si0;5 + 2H,

Silic Dung dich kali hidroxit Kali silicat Hidro
Thi du:
3
Al + NaOH + H,O ——> NaAlO, + 5 H,
Nhom Dung dich xut Natri aluminat Hidro

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

Bari aluminat

Zn + 2NaOH —— Na,Zn0O, + H>

Kém dd xut Natri zincat

Zn + Ca(OH), —> CaZn0O, + H,

Canxi zincat

Luuy
L.1. Khdc v6i nhom, kim loai kém (Zn) bi hoa tan diugc trong cd dung dich bazo yéu
amoniac, 1a do c6 tao ion phuc tan.

Al + NH; + H0 —X—>
7

Zn + 4NH; + 2H,O ——= [Zn(NH3)4](OH), (Phtictan) + H

L.2. Clo (Cl) tdc dung vdi dung dich bazo lodng, ngudi tao mudi clorua (Cl'), mudi
hipoclrit (C107) va nuéc; Con khi cho khi C/ tac dung véi dung dich bazo’ dim
dic, nong sé thu dugc muéi clorua, muéi clorat (CIO5) va nudc.

Cl, + 2KOH —— KCI + KCIO + HO

Kali clorua Kali hipoclorit

3Cl, + 6KOH (d) ¢ o SKCI + KCIO; + 3H0

Kali clorua Kali clorat

2Cl, + 2Ca(OH), —— CalCl, + Ca(ClO), + 2H)O
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6Cl, + 6Ba(OH), (d) ¢ o 5BaCh + Ba(ClO3), + 6HO

L.3. Nuvc Javel 1a dung djch trong nuvc cua natri clorua (NaCl) va natri
hipoclorit (NaCIO). S& di c6 tén nhu vay 13 vi né dugc diéu ché diu tién bdi
Bertholet & thanh phd Javel, gan Paris (thii d6 nudc Phap). NuSc Javel dugc tao
ra do khi clo tdc dung véi dung dich xit (NaOH) & nhiét d6 thudng. Trong cong
nghiép, nudc Javel dudce diéu ché bing cich dién phan dung dich mudi dn loing
(dd NaCl 15- 20%) trong binh dién phan khong c6 vach ngin, catod bing sit,
anod bing than chi (graphit). Khi Cl, tao & anod tdc dung véi dung dich NaOH
tao G catod binh dién phin, sé thu dudgc nuGc Javel. Trong nuéc Javel ¢6 natri
hipoclorit (NaOCI), chit nay c¢6 tinh oxi héa manh, nén nudc Javel dugc ding
dé iy tring, ciing nhu dé sdt tring

C, + 2NaOH ——> NaCl + NaClO + H0O

L.4. Clorua véila mot chit bot mau tring, ¢c6 mui xoc, gidng mii clia khi clo, n6
dudc coi nhu hdn hdp mudi canxi clorua (CaCly) va canxi hipoclrit (Ca(OCl),)
hay

/Cl
Ca hay CaOCl,
\ o—Cl

Ngudi ta diéu ché clorua vdi bing cdch cho khi clo (Cl,) tic dung v6i huyén phi dic
ctia Ca(OH), trong nudc (voi sira) & 30°C.

2Cl, + 2Ca(OH), —— CaCl, + Ca(ClO), + 2H,O
Hay:
C, + CalOH), —— CaOCl, + HO

Ciing giéng nhu nuéc Javel, clorua véi dugc ding dé tay tring (soi, vai, gidy,...), sat
trung (tdy u€ cic hd ric, cic cdng ranh, cic xdc chét dong vat, cic § gdy mim
binh,...). Do ¢6 khd ning tic dung dudc v6i nhi€u chit hitu c¢d, nén clorua con dugc
diing d€ chéng chat doc héa hoc trong chién tranh,...

Trong phong thi nghiém, clorua véi con dugc diung dé dieu ché khi clo (Cly), khi oxi
(02), do ¢6 cdc phdn Gng sau:

CaOCl, + 2HCI ——> CaCl, + C127'+ H,O

0./

2CaOCl, t°, Xt (CuO hay Fe,0;) 2CaCl, +
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Clorua voi Cancxi clorua Oxi

Bai tap 55
N&u chi dugc phép diing nude va mdt chat khi, néu cdch phan biét cdc chit rin sau: Si,
Ba, Al, Fe, Ag.

Bai tap 55’
Chi dugc phép diing nu6c, hdy nhian biét cdc chit rin sau diy: Zn, Al, K, Ni, NH,C.
Viét cdc phdn tng x4y ra.

Bai tap 56
B§ sung va cin biing cdc phdn tng sau diy, néu cé:
1. Fe,O, + HCl —> (Viét hai cdch)
Fe + Cl, ——>
Fe + § ——>
Ca(HCO3); + Ca(OH), ——>
NaHCO; + Ca(OH), (i) ——>
Ca(HCO3)2 + HCI E—
Z/n + KOH ——>
N32CO3 + Ba(OH)2 _—
9. SO, (thi€u) + Ba(OH);, —> ... SO, (du)
10. Na20 + H20 R
11. K202 + Hzo E—
12. MgO + Hzo —
13. Cu(NO3), SN
14. KNO; N
15. AgNO; s
16. CO,(thi€u) + Ca(OH), — > ..  CO,(dw ©
17. NaH + H0 —> 5 -
18. CaH, + HCIl ——>
20. KimloaiM (héa trinn) + HNOsz;(lodng) —— NO "+ ... + ..
21. CUC12 + HzS  —
22. CuS + HCl ——>
23. Al + HNO; ———= xNO +yN20 + ...
24. Si + ddKOH ——>
25. HF + SiO, ——>
26. Fe;04 + HSO4 (1)) ——>
27. FeO + HNO;() —>
28. Fe;04 + Al t° >
29. Zn + FeCl; — (Céc trudng hop c6 thé cb)

O J oy O b W N
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30. NO, + NaOH ——>

31. Cu + FexS04); —>

32. Fe + AgNO; ——> (Céc trudng hgp c6 thé cd)
33. KMnOq, PH

34, CuSOs + NH3z(dd) ——>

35. KHSO4 + Na,CO; ——mm>

36. Fe(N03)2 t° >

37. SOQ + K2C03 —_—

38. Al + NaOH (dd) —_—

39. AI(OH); + CO, _ >

40. C + HzO t* cao S

41. KClO; t°, MnO,

42. KzCI‘zO7 t° cao S

43. FeS, + HCl ——>

44. FeS, + HNO; (ddc, n6ng) _—
45. FeS, + H,SO4(ddc,néng) — >
46. FeS + HNOs(ddc,néng) ___ o
47. FeS + H,SO4(lodng) s

48. CuS + O, _—
49. FeS + H,SO4(ddc,néng) ——>
50. CuO + H, %

51. Fe(CH;COO), + AgNO; —>
52. Cu + H.SO4 1) + 0, —>
53. KCl + AgNO; —>

54, KF + AgNO; —>

55. AgNO; + Fe(CH:COOH); ——>
56. AgNO; + FeCl; —>

Bai tap 57
Hoan thanh cdc chuyén héa sau day:

I.Khi A _H,0. B _HCl C NaOHE Khi A HNO; D ¢  KhiE tocaohcmE N> +0,

2. NaHCO; ——> Na,CO; —> CaCO; —> CO,

98]

. CaCl; ——> CaCO; ——> CaCl; ——= Ca(NOs),
4. Ba(NO3); ——> BaCO; ——=> Ba(NOj3); ——> BaC,04

5. —>CO, —> CO ——=> CO, ——=> HyCOs
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—> FeS
6. ZnS ——> H,S ——> Na,S _<
— s 7nS

7. Na,SO; —> SO, —> K,SO; —> KOH
8 S ——= SO, ——= H,SO; ——=> SO,

(NH4)2SO4 %NH4C1
9. FGSQQSCb —— SO; _— HZSO4 —_—
\/ Al(SOs); ——> AI(OH);3
Ca803 E— CaClz

SO, ——> Ca(HSO3); —> Na,SO;
10. ZnS {
Zn0O Zn ZnSOy

Bai tap 58

Trong mdt cdc chita bot Mg, 1an lugt thém vao coc cdc chit theo thit ty sau (mdi 1an
thém chat k& ti€p theo, dgi cho phan ng & 1an thém trudc két thic): HySO4 (lodng) du;
NaOH du; CH;COOH du; BaCl, du; NayCOs vira di (khong tao mudi axit); Ti€p theo
12 suc khi CO, du; Loc bd két tia va dem dun néng dung dich nuéc qua loc d€ co can
dung dich d&€n kho. Pem nung chit rin thu dugc cho d&€n khdi lugng khong d6i. Cudi
cuing dem hoa tan cdc chat rin thu dudc trong nudc du.

Viét c4dc phuong trinh phdn tng xdy ra, liét ké tirng chi't thu dudc trong tirng giai doan
va hdy cho bi€t chat rdn nhan dugc sau khi hoa tan trong nudc 1a chat nao? Cho biét
khi nung & nhiét dd cao thi mudi natri axetat bi nhiét phin tao x6da (Na,CO3) va
axeton (CH3-CO-CHj3;).

Bai tap 59
Vi€t phuong trinh phdn ¢ng va mo t& hién tugng xay ra khi:
1. Tha mot chi€c dinh sdt (du) vao dung dich Cu(SO4

2. Cho day dong (du) vao dung dich AgNO;

3. Cho bdt kém vao dung dich potat.

4. Cho mi€ng nhd Natri (Na) vao dung dich FeCls.

5. Cho lan lugt cic mi€ng natri nhd vao dung dich Aly(SOy)s.
Bai tap 60

Gidi thich cdc hién tugng sau va vi€t phuong trinh phdn ng x4y ra: nhd dung dich
NaOH vao AICl;, dung dich trd nén duc. Ti€p tuc nhé dung dich NaOH du vao, dung
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dich héa trong. Bay gid nhé dung dich HCI vao, dung dich tr§ nén duc, cho ti€p dung
dich HCI lugng du vao, dung dich trg lai trong.

Bai tap 61
1. Gidi thich hién tugng tuong ty nhu & cAu 60 va vi€t phudng trinh phdn ng x3y
ra: Nhé dung dich KOH vao dung dich ZnSOy, thiy c6 tao két tda. Ti€p tuc nhd
dung dich KOH Iugng du vao, két tda bi hoa tan. By gid nhd dung dich HCI
vao, c¢6 két tha. Ti€p tuc nhd dung dich HCI lugng du vao, thdy két tiia bi hoa
tan.
2. Cho bot sit vao dung dich CuSO, thi mau xanh lam cda dung dich nhat dan.
Ngudc lai, khi cho bot ddng vao dung dich Fe,(SO4); thi thAy mau vang niu
clia dung dich gidm din va dung dich c6 mau xanh lam ting dan.

Bai tap 62

Mbt dung dich gdm hai chat tan 1a ZnCl, va FeCl, cho tic dung vdi dung dich KOH du,
thu dugc mot két tda tring hoi luc nhat. Khi loc 14y két tia ndy ngoai khong khi, thi
két tha tr§ nén c6 mau nau dé. Pem siy va nung két tha nay & nhiét do cao thi thu
dudc chd't bot rin cling c6 mau nidu d3. Chat bdt nay tan dudc trong dung dich HCI tao
dung dich c6 mau vang nau.

Gidi thich, vi€t cdc phdn tng x3y ra & dang phan t va dang ion.

Bai tap 62°

Mot dung dich gdm ba chat tan 12 ZnSOy, Al(SO4); va FeSO,. Cho dung dich nay tdc
dung vé6i dung dich xit lugng du, thu dude mot chat khong tan ¢cé mau tring hoi c6
mau xanh chudi non. Loc 18y chat khong tan nay trong khong khi thi thu dudc chat rin
c6 mau niu dd. Pem nung chit rin nay cho dén khdi lugng khong ddi thi thu dudc
cha't bot rdn cling c6 mau nau d3. Chat bdt rin ndy tdc dung véi khi CO dun néng thi
thu dugc hdn hdp gdm 4 chit rin. Pem hoa tan bdn chit rin nay trong dung dich
H,SO, lodng c¢6 du, thu dugc dung dich D. Dung dich D 1am mat mau tim ctia dung dich
KMnO,. Vi€t cdc phuong trinh phén ¢ng xdy ra & dang phan tif va dang ion.

Bai tap 63

C6 thé dung dung dich bazd nao (dung dich NaOH hay dung dich NH3?) d€ tao cic két
ta: Cu(OH),; Zn(OH),; Fe(OH);; AI(OH); tit dung dich mudi ciia cdc kim koai dé.
MJi trusng hgp hiy viét phdn ng tdng quit dang ion vd mot phan ng dang phan ti
cu thé d€ minh hoa.

Bai tap 63’

C6 5 dung dich sau day: AgNOs; MgCl,; CuSO4; Zn(CH3COO),; AlBrs.
Cho mdi dung dich trén 1an lugt tic dung v6i dung dich Ba(OH), va dung dich amoniac
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tir it d€n nhiéu din. Vi€t cic phan tng xdy ra dang phin t¥ va dang ion. Mo ta hién
tugng thdy dudc.

Bai tap 64
Néu sy thuc hién duge hoic khong dugc trong tirng qud trinh trong sd do sau, c6 gidi
thich nguyén nhan. Vi€t phdn trng x4y ra néu c6.

1. Dung dch NaCl C(ell) S CaCl, COz(z-: H205 CaCOs H2$(3O)4 5 CaSOq4

2. Al H,S0, _ AlSO;  ZnCl, AICI
1) - o -
Ba(OH% NaC/(é‘t)
AI(OH)s
o ALO;  H,0 . Al(OH);
3 ©
Bai tap 64

Néu sy thyc hién hoidc khong dugc trong tirng qud trinh sau day. Gidi thich. Vi€t phdn
ttng x4y ra néu c¢6. Mdi miii tén 12 mot phin tng. Cdc qud trinh nay ddc 1ap nhau
(nghia 12 mic di sin phdm nay khong thé tao dugc tir qud trinh trudc, van coi 1a ¢
sdn cho qué trinh sau):

HNO; Cu Fe Fe
Fe—>(1) Fe(N03)3—>(2) Cu(NO3)2—>(3) Fe(NO3)3—>( 2 Fe(NO3)2—>((35u) Cu(N03)2_H,I\12)O Cu(OH),
NH H,SO
)~ (IO, R cuso, —S 0, L0 cuso, LD cuom,
t° Hy HNO;, NaOH
) CuO W Cu(OH), W NO, W» NaNO,
Bai tap 65

Mot loai quing boxit (bauxite) chita chi y&u AlLOs va hai tap chdt chinh 1a Fe,Os,
SiO,. Hoa tan quing trong dung dich HCl du, loc va tich loai phan khong tan. Cho
dung dich nudc qua loc tdc dung véi dung dich NaOH du, thu dugc két tia A c6 mau
niu dd. Loc va tdch riéng két tha A. Thém ti tr dung dich H,SO, (lodng) va phian
nude qua loc cho dén thu dugc két tda B tdi da.

Loc 14y k&t tia B. Pem nung B & 1200°C. Sin phim thu dugc cho hoa tan trong
Na3AlFs (Criolit, AlFs.3NaF) néng chiy & 950°C rdi dién phan sin phdm néng chiy
véi anot (anod) bing than chi (graphit).

a. Gidi thich toan bd qud trinh trén va vi€t cdc phdn ng xdy ra.

© http://vietsciences.free.fr va http://vietsciences.org V6 H6ng Thai



Gido khoa Hoéa vd cd 145 Bién soan: Vo Hong Thdi

b. Néu tinh chit héa hoc co ban ciia két tia A.
c. Néu dung thi€u hoidc du dung dich H,SOy thi ¢6 dnh hudng gi dén su tao két tia
B hay khong?

Bai tap 65°

Hiy cho biét tén va cdng thifc clia ba oxit dang rin, trong d6 c6 mot oxit axit, mot oxit
bazo va mot oxit ludng tinh.

Néu phuong phap héa hoc dé tich 14y riéng mdi oxit ra khéi hdn hgp gdbm ba oxit trén.

Bai tap 66
Cho kim loai Bari (Ba) 1an lugt vio tirng dung dich: NaHCO3; CuSOy; AI(NO3);. Viét
phuong trinh phdn tng va néu hién tugng xay ra.

Bai tap 66’
Cho Natri (Na) vao tung dung dich: Ca(HSOs3),; FeCls; ZnSOs. Viét phuong trinh phan
ng va néu hién tugng xay ra.

Bai tap 67

a. C6 hai don chat khi A va B khong mau, khong mui. Trong nhitng di€u kién
thich hop, A va B tdc dung véi nhau tao thainh mot chit khi C khong mau. C
tdc dung dé dang véi B tao thanh khi D c6 mau nidu. D tan trong nuéc tao
thanh dung dich 1am qui tim héa dé. X4c dinh A, B, C, D va viét cdc phdn tng
xay ra.

b. Kim loai M va phi kim N & cing mot chu ky trong bang hé thdng tuan hoan.
M phén tng v6i N tao thanh hdp chat ¢6 cong thitc MN. MN t4c dung véi dung
dich HCI tao khi c6 cong thiic HoN ¢6 mui tritng ung (tring thdi, tritng thdi).
Xdc dinh M, N, MN. Viét cdc phdn tng x4y ra.

Bai tap 67’

X, Y, Z 1a cdc kim loai va phi kim & cting mot chu k¥ trong bdng phan loai tudn hoan.
X, Y tdc dung dudc don chat clia Z tao cdc hgp chit cé cong thitc XZ va YZ;. X tic
dung v6i nudc tao dung dich D va ¢6 mdt khi thodt ra. Khi cho dung dich D tir tir vao
dung dich YZ; thi dung dich duc, dung dich héa trong khi cho nhiéu dung dich D. Xdc
dinh X, Y, Z va vi€t cdc phdn tng xdy ra. Cho biét cdc kim loai va phi kim trén thudc
ba chu k¥ ddu clia bidng phan loai tudn hoan.

Bai tap 68

Viét cac phuong trinh phdn tng x4y ra khi:
a. Cho tur tr a mol NaOH vao dung dich chita b mol H,SO4.
b. Cho ttr tr ¢ mol KOH vao dung dich chita d mol H3;PO,.
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c. Cho tur tir b mol H,SO4 vao dung dich chira a mol NaOH.

d. Cho ttr tir d mol H3PO4 vao dung dich chira ¢ mol KOH.
Tim diéu kién giita a,b; giita c,d va s& mol cdc chit tan trong dung dich thu dudc sau
phdn tng theo a, b; ¢, d &ng Vi cic trudng hdp c6 thé c6. Cho bit H,SO4 cling nhu
H;PO, phan ly tirng nic trong dung dich.

Bai tap 68’
a. Cho tir tir dung dich xdt tir it d&€n nhiéu dan vao mot coc dung P,0s.
b. Ngudgc lai, cho tu tir ch't rin P,Os tir it d€n nhiéu dan vao mdt cdc dung dung

dich xiit.
c. Cho rat tir tif dung dich HCI tir it d€n nhiéu din vao mdt cdc dung dung dich
N32C03.

d. Cho tir tr dung dich NH; vao mot cd¢ dung dung dich CuSO,.
e. Cho tir tir bot kém vao mot coc dung dung dich Fe(NO3)s.
Hay viét cdc phuong trinh phdn tng c6 thé xdy ra Wng vé6i cac trudng hop c6 thé c6.
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