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Chuong trinh Hoa hoc

IV.QUI LUAT CHUNG VE SU HOA TAN TRONG
NUOC CUA CAC MUOI VA HIDROXIT THUONG GAP

Céc qui luat thuc nghiém vé sy hoa tan nay giup biét dwoc mudi hay bazo (baz, base) nao co
thé hoa tan trong nudc tao dung dich, mudi hay bazo nao khong tan (ket taa, tram hién, coi
nhu khong tao dung dich). Diéu nay dé chung ta biét phan tmg trao d6i hay phan tng trong
dung dich co thé xay ra hay khong (nhu mudi véi mudi, mudi véi bazo, kim loai voi dung
dich mudi,...).

1. TAtca cdc muoi Nitrat (NOs ), Axetat (CH;COQO ), Clorat (CIO5 ) déu tan.

Thi du: AgNO3, Pb(NOs),, Zn(CH3COO),, Fe(CH3COO);3, KC103, Ca(ClO3),,
Pb(CH3COO),, AI(NO3); tan dugc trong nudc tao dung dich.

2. Tatcd cdc mudi Natri (Na*), Kali (K*), Amoni (Amonium, NH;') tan.

Thi du: NaCl, K2C03, (NH4)QSO4, Nast3, Kzs, (NH4)2C204, KQSO3, Na3PO4
tan dudc trong nuGc tao dung dich.

3. Hdu hét cic mudi Clorua (CI), Bromua (Br’), Iodua (I') tan. Nhung cic mudi
Clorua, Bromua, Iodua sau day khong tan (\L): Bac (Ag"), Chi (Pb*"), Pdng(I) (Cu*
), Thity ngén () (Hg™).

Thi du: A1C13, CllClQ, ZI’IBI'Q, FCIQ, MgClz, HgClz, CllBI‘z, BaIz, FCC13, ZHC12
tan. AgCl, PbCl,, CuCl, Hg,Cl,, AgBr, Agl khong tan (@.

4. HAu hét cic mudi Sunfat (SOF ) tan. Nhung cic mudi Sunfat sau diy khéng tan:
Bari (Ba®"), Stronti (Sr**), Chi (Pb**). Cdc mudi Sunfat sau day tan it: Canxi
(Ca™), Bac (Ag"), Thiiy ngan (I) (Hg,™).

Mi ZIISO4, AIQ(SO4)3, CHSO4, HgSO4, FCSO4, FCQ(SO4)3, MgSO4, (NH4)2SO4,
CI'2(SO4)3, KQSO4 tan.
BaSO,, SrSO4, PbSO4 khong tan.
CaSO0y, AgySO4, HgySO, tan it (tan vira phai).

5. HAu hét cic mudi Sunfua ($° ) khong tan. Nhung cic mudi Sunfua sau day tan:
cta kim loai kiém [ Liti (Li*), Natri (Na*), Kali (K*), Rubidi (Rb"), Xezi (Cs"),
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Franxi (Fr") ], cGia kim loai kiém thd [ Canxi (Ca®" ), Stronti (Sr**), Bari (Ba®"),
Radi (Ra’") ] va Amoni (NH,").

Thi du: CuS, ZnS, Ag,S, FeS, HgS khong tan;
NaZS, KQS, CaS, BaS, (NH4)25 tan.

Luuy

L.1. Cac mudi Sunfua kim loai héa tri 3 nhu ALS;, FesSs CriS; khong hién dién trong
nude. Trong nude ching bi thiy phan hoan toan tao hidroxit kim loai k&t tha () va
khi Q/zs bay ra.

L.2. Do d6, n€u c6 phdn tng nao tao cic mudi Sunfua kim loai trén trong dung dich nuéc,
thi thuc t€ 1a thu dugc hidroxit kim loai twong ng k&t tia va khi H,S bay ra.

Thi du:
2AICl; + 3Na,S ——> AlLS; + 6NaCl
—
AlLS; + 6H,0 2AI(OH); + 3H,S
N J
2AICI; + 3Na,S + 6H,O 2AI(OH); + 3H,S + 6NaCl
—>
CI'2(SO4)3 + 3K,S CrS; + 3K,SOq4
—>
Cr,S; + O6H,0 2CI'(OH)3 + 3H,S
—
Cry(SO4); + 3K,S + 6H,O 2Cr(OH); + 3H,S + 3K,SOq
o
2F6(NO3)3 + 3NaQS FGQS3 + 6NaNO3
o
Fe,S; + 6H,O ZFC(OH)3 + 3H,S
- J/
2Fe(NO3); + 3Na,S + 6H,0 2Fe(OH); + 3H,S + 6NaNO;

6. HAu hét cic mudi Cachonat (CO5" ), Sunfit (SO5 ), Silicat (SiO5" ), Photphat
(PO;” ), Oxalat ( 00C-COO, C;0F ) khéng tan. Nhung cic mudi Cacbonat,
Sunfit, Silicat, Photphat, Oxalat sau diy tan: cia kim loai kiém (Na*, K*, Rb*, Cs”,
Fr"), cia Amoni (NH4").

Thi du:

© http.//vietsciences.free.fr va http.//vietsciences.org V6 Héng Thai




Gi4o khoa H 6a V6 Co 3 Bién soan V& Hong Thai

CaCO3, Ba803, FeCO3, MgSiO3, Ag3PO4, CaC204, PbCO3, Zn803, Alz(Si03)3, FePO4,
CuC204, Ca3(PO4)2 khﬁng tan.
NaQCO3, KQSO3, (NH4)2C204, K3PO4, Nazsi03, K2C03 tan.

Luu §
L.1. Li2C03, L13PO4 tan it.

L.2. Cdc mud6i Cacbonat kim loai héa tri 3 nhu AL(CO3)3 FexCO3)s, Cry(CO3); khéng
hién dién trong nudc. Trong nudc ching bi thuy phidn hoan toan tao hidroxit kim
loai tuong ng k&t tha va khi CO, bay ra. Do d6, n€u c6 phdn tng nao cdc mudi
Cacbonat trén trong dung dich nuéc thi thuc t€ 13 thu dugc Hidroxit kim loai két tia
va khi CO, thoat ra.

Thi du:
o
AIQ(SO4)3 + 3K2CO3 AIQ(CO3)3 + 3KQSO4
o
AlL(CO3); + 3H,0 2A1(OH); + 3CO,
— V%
Alx(SOy); + 3K,CO; + 3H,O 2AI1(OH); + 3CO; + 3K,;SOq4
—
ZFC(NO3)3 + 3Na,CO; Fez(CO3)3 + 6NaNOs3
—
Fez(CO3)3 + 3H,0O 2FC(OH)3 + 3CO,
o
2F6(NO3)3 + 3N212CO3 + 3H20 2FG(OH)3 + 3C02 + 6NaN03
—
2CI‘C13 + 3K,CO; CI‘2(COg)3 + 6KCl
—
CI'Q(CO3)3 + 3H,0 2CI'(OH)3 + 3CO,
— V/
2CrCl; + 3K,CO; + 3H)0O 2Cr(OH); + 3CO; + 6KC(CI

7. TAt cd cic mudi Cachonat axit (HCOj ), Sunfit axit (HSOj5 ), Aluminat (AlO5)
Zincat (ZnOZZ' ) tan.
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Thi du: NaHCO3, Ca(HCOs3),, Ba(HCO3),, KHSO3, Ca(HSO3),, Ba(HSOs3),, NaAlO»,
Ba(AlO,),, K»Zn0O,, BaZnO, tan.

8. Hiu hé&t Hidroxit (OH ) kim loai khéng tan. Nhung cic Hidroxit sau day tan: cla
kim loai kiém (Li*, Na*, K*, Rb*, Cs*, Fr"), Bari (Ba’*) Amoni (NH;). Cic
Hidroxit sau day tan it: Canxi (Ca”"), Stronti (Sr**).

Thi du: AI(OH)3;, Cu(OH),, Fe(OH),, Fe(OH)3;, Zn(OH),, Mg(OH),, Cr(OH)s,
Ni(OH), khong tan.
NaOH, KOH, Ba(OH),, NH,OH tan.
Ca(OH),, Sr(OH), tan it.
Luuy

L.1. Cé mdt s6 Hidroxit kim loai khong bén. D6 1a: AgOH, CuOH, Hg(OH),. Chiing d& bi
phan tich tao Hidroxit kim loai va nuée (H20). Do d6 néu c6 phén ng nao tao céc
chat trén thi thuc € 1a thu dugce Oxit kim loai tuong rng va nuéc.

Thidu: |2AgNO; + 2NaOH  — 2AgOH { +2NaNO;

+ | 2AgOH | — > AgO ) + H0
(Khong bén) Bac oxit

= 2AgNO; + 2NaOH —> Ag,0) + H,0 + 2NaNO;

HgCl, + 2NaOH  ——> Hg(OH),y + 2NaCl

+ | Hg(OH), ——> HgOl + H0
(Khong bén) Thiy ngan (II) oxit

=  HgCl, + 2NaOH ——> HgOV{ + H,0 + 2NaCl

L.2. Cdc quiluat vé sy hoa tan trén chi fuong déima thoi vi con nhiéu ngoai 1& khic nita.
Va thuc ra khéng muéi nio lai khéng tan trong nudc, khéng tan nhiéu thi tan it
ma théi. Ngudi ta qui uSc, 100 gam nuSc hoa tan duge nhiéu hon 10 gam mot chat
(dd tan ctia chi't nay 16n hon 10 gam) thi chdt nay dugc coi la tan nhiéu trong nudc
(mudi tan); 100 gam nuéc hoa duge khodng 1 gam mdt chat (d6 tan clia chit nay
khodng 1 gam) thi chit nay dugc coi 12 tan it trong nu6c (tan vira phdi); Con 100 gam
nudc hoa tan it hon 0,01 gam mdt chi't (46 tan nhd hon 0,01 gam) thi chat nay dugc
coi 1a khong tan trong nudc (két tlia, n€u 1a chat rin).

Thi du:

100g nudc hoa tan duge t6i da 35,9 gam NaCl (8 20°C), nén NaCl 12 mdt mudi tan (tan
nhiéu trong nudc).
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100 gam nudc hoa tan dude t8i da 0,2 gam CaSOy4 (& 30°C), nén CaSOy4 12 mot mudi tan it
(tan vira phai trong nuéce).

100 gam nudc hoa tan dugc t8i da 0,0002 gam BaSO, (& ZOOC), nén BaSO, 12 mot mudi
khong tan (tan rit it trong nu6c, coi nhu khong tan).

L.3. D¢ tan cia mdt chit rin hay Iéng 13 bing s6” gam t67 da chit do hoa tan dudc
trong 100 gam nudc 5 mot nhiét d6 xac dinh (khi khong néi nhiét dd hi€u ngdm 1a
G nhiét d6 thudng, 250C) dé tao dung dich biao hoa chit tan dé trong dung moi
nudc.

Sau ddy 12 do tan ctia mot s cha't & 20°C (S6 gam chit tan hoa tan t8i da trong 100g H,O &
20°C)

Héa chat Do tan (g/100g H,0) | Hba chat Do tan (2/100g H,0)
K,CO; 110 Agr,SO4 0,79

CuSOq4 36,2 Ca(OH), 0,19

KBr 65,8 CaSOq, 0,2

NH,4Cl1 37,6 Li,CO; 1,5

CuS 0,00003 Fe(OH), 0,00015

CaCO; 0,0014 AgCl 0,00009

AgNO; 219,2 Hg,SO, 0,06

Nhu vay K>CO3, CuSOy, KBr, NH,Cl, AgNOs 1a cdc mudi tan.
AgQSO4, Ca(OH)z, CaSO4, Li2C03, Hg2804 la cac Chﬁ’t tan it.
CaCOs;, CuS, Fe(OH),, AgCl 1a cé4c chat khong tan.

Bai tap 13 (Tuyén sinh PH Cin Thd 7/2000)
Cho céc cip héa chit sau diy hoa tan vao nudc:
(1) NaHCOj; va CaCl,
(2) Na,COs va AlCI;
(3) MgCl, va NaOH
(4) NH4Cl va KOH
Cip ndo ton tai, cip nao khong ton tai trong dung dich?. Viét phdn tng (néu c6).

Bai tap 13’ (Bo &€ TSPH mon Héa)

C6 ba 6ng nghiém, dung ba dung dich. Mdi &ng chita hai cation va hai anion (khong triing
lip) trong cdc cation va anion sau diy: NH4", Na*, Ag*, Ba**, Mg”*, AI** va CI', Br, NOs,
S0.%, PO4T, COs™. Hiy xdc dinh cdc cation va anion trong mdi dung dich.
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Bai tap 14

Cho céc cidp héa chdt sau diy hoa tan vao nudc. Cip nao hién dién dudc trong dung dich,
cip ndo khong? Tai sao? Viét phdn tng x4y ra, n€u cé.
(a) CuSO4, KOH

(b) NaOH , BaCl,

(C) AgNO3 s KQSO3

(d) FeCl;, Na,COs3

(e) AlBr3, ZnSO,

(f) KNOs;, CuS

(g) HNO;s , KOH

(h) KHSO4, NaHCO;

Bai tap 14’
Cho cdc cip héa chdt sau diy vao nuSc. Cip nao ton tai tao dung dich, cip nao khong?
Gidi thich. Vi€t phdn tng x4y ra (n€u co).

(a) AlCl;, K>S (f) KOH, Na,COs3

(b) Alx(SOy4)3, Cu(NO3), (g) Pb(NO:3),, FeCl;
(c) Mg(CH3COO),, Ba(OH), (h) CaCO;3, NaOH

(d) AI(NO3)3 , KoCO3 (1) Ba(OH)2 , KbSOy
(e) CuSOy4, AlBr; (G) KClOs3, (NH4)2SO4

V. TRANG THAI CAC CHAT PIEN LY TRONG NUGC. CAC
AXIT, BAZO MANH, YEU

V.1. Chat diénly

Chét dién Iy 1a chit c6 thé phan Iy thanh jon trong dung dich (dung moi 13 nu6c) (Chat
dién ly ciing c¢6 kha niang phan ly thanh ion khi ndng chay).

Chat dién ly gdm cidc muéi tan, cic axit tan, cic bazo tan.

Thi du: NaCl, KQSO4, HC], HQSO4, NaOH, Ba(OH)z, CH3COOH, NH3

NaCl dd_~ Na* + CI

K>SO, w5, 2K" 4+ SO.>

HCl dd H" + CI
HQSO4 dd7\ H" + HSO4

NaOH dd Na* + OH
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Ba(OH), s Ba’* + 20H
CH;COOH s CH;COO™ + H*

NH3 + Hz@ NH4+ + OH

V.2. Chat khong dién ly

Chit khong dién Iy 13 chit khéng ly thanh ion trong dung dich. Hiu hét cdc chit 1a
khong dién ly, trlit mudi, axit, bazd tan.

Thi du:

Glucozo (Glucose, C¢H,0¢), Saccarozd (Saccarose, CoH»O1;), Benzen (C¢Hg), Rugu
etylic (C;HsOH), Brom (Br,), Thiy ngin (Hg), Axeton (Aceton, CH3-CO-CH3),
bietyl ete (CH3-CH,-O-CH,-CHj3) 1a cdc chat khong dién ly.

Trong thuc t&, d€ bi€t mot chat c6 phai l1a chit dién ly hay khong thi ta xét xem dung dich
dugc tao bdi chat nay trong nudc cé din dié¢n hay khong. Néu dung dung dich din dién

dudc thi d6 1a chat dién ly; con dung dich khong din dién thi d6 1a chi't khong dién ly.

V.3. Chat diénly manh

Chit dién Iy manh 12 chi't phan ly hoin toin thanh ion trong dung dich. Nghia 12 né&u
c6 bao nhiéu phan tif chit dién ly manh hoa tan trong nudc tao dung dich thi c6 bay nhiéu
phan tif ndy phan ly hét thanh ion. Chat dién ly manh hién dién & dang ion trong dung dich,
khong hién dién dang phén td.

Chat dién ly manh gém cdc mudi tan, cic axit manh, cic bazo manh.

Thi du:
KNO3, NaQCO3, CuClz, HNO3, HC], HzSO4, NaOH, KOH, Ca(OH)z, Ba(OH)z la cac chﬁ’t
dién ly manh.

KNO; iK'+ NOj

HNO; dd H" + NO3”

KOH EN K" + OH
HzSO4 dd H+ + HSO4-

© http.//vietsciences.free.fr va http.//vietsciences.org V6 Héng Thai




Gi4o khoa H 6a Vo Co 8 Bién soan V& Hong Thai

V.4. Chatdién ly y&u

Chét dién Iy yéu1a chit chi phin ly mot phan thanh ion trong dung dich. Chit dién ly
y&u phan 16n hién dién dang phin ti trong dung dich.

Chat dién ly y&u gdém céc axit y&u, cic baze y&u.
Thi du:

CH3-COOH, NH3;, CH3-NH,, HCN 1a cdc chat dién ly yé€u.

CH;-COOH CH;-COO + H'

U

NH; + H;0 NH;* + OH
CHs-NH, + HzHé CH3—NH3+ + OH

HCN dd, H" + CN

Axit xianhidric

V.5. Sau day 1a mét s6 axit manh:

HNO; AXit nitric
H>50, Axit sunfuric (Acid sulfuric)

Hcl Axit clohidric (Acid clorhidric)
HBr Axit bromhidric
HI Axit iothidric (Acid iodhidric)

HCIO; Axit cloric

HCIO, Axit pecloric

H,Cr,O;  Axit dicromic

H,CrO4  Axit cromic

HMnO, Axit pemanganic (Acid permanganic)

V.6. Sau diy la mot s6 bazé manh thudng gip:
Hidroxit (Hidroxid) cia kim loai kiém, kiém thé’la cdc bazo manh.

LiOH Liti hidroxit

NaOH  Natri hidroxit Ca(OH), Canxi hidroxit
KOH Kali hidroxit Sr(OH), Stronti hidroxit
RbOH  Rubidi hidroxit Ba(OH), Bari hidroxit
CsOH  Xezi hidroxit (Ra(OH), Radi hidroxit)

(FrOH  Franxi hidroxit)
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V.7. Saudiy la mot sd axit yéu:
+ TAat ca axit hitu co [ R-COOH, R(COOH), | déu 1a axit yéu.

Thi du: H-COOH (Axit fomic), CH3-COOH (Axit axetic), CH,=CH-COOH
(Axit acrilic), HOOC-COOH (Axit oxalic) 1a cdc axit y&u.

+ Céc axit vo ¢o y&u nhu:

H,CO; Axit cacbonic H>S0;  Axit sunfuro
H>S Axit sunfuahidric HNO, AXit nitrd
HCIO  Axit hipoclorg HCIO, Axit cloro
H,Si03  Axit silicic HCN Axit xianhidric
HF Axit flohidric HAIO..H>O | AI(OH)s | Axit aluminic

H>Zn0; | Zn(OH), | Axit zincic HCrO,.H,O [ Cr(OH); ] Axit Cromd
H;BeO, [ Be(OH), | Axit berilic

V.8. Sau diy la mot s6 bazo yéu.

Hidroxit kim loai khic kim loai kiém, kiém thé (bazo khéng tan) déu 1a bazo
yéu, nhu:

AI(OH)3, Cu(OH),, Fe(OH),, Fe(OH);, Mg(OH),, Zn(OH),, Cr(OH), ,
AgOH , Cr(OH)s , Ni(OH),, Pb(OH),.
- Amoniac (NH3)
- Cé.C HIIIfH (R'NH2 N R'NH'R,, R'l\ll'R’ ,) nhll': CH3-NH2 (Metylamin), C6H5-NH2
R’
(Anilin), CH3-CH,-NH, (Etylamin), CH;-NH-CH; (Pimetylamin), (CH;);N (Trimetylamin).

V.9. Do dienly (o)

D¢ dién Iy1a mot dai lugng cho bi€t khd ning phan ly thanh ion ciia mot chat dién ly trong
dung dich. Po dién ly biing £ s0 giita s6 phan tif chat dién ly thuc sy’ phan ly thanh ion
trén téng sé phin tit chit dién ly nay hoa tan trong dung dich lic diu.

S6 phan ti chat dién ly thuc sy phan ly thanh ion S6 mol chat dién ly thyc sy phan ly thanh ion
x = —
Téng s6 s6 phan ti chit dién ly nay hoa tan trong dung dich ~ T&ng s6 s6 mol cht dién ly nay hoa tan trong dung dich
0<a<1

a = 0: chit khdng dién ly.
o = 1: chit dién ly manh, phan ly hoan toan thanh ion trong dung dich.
Do dién ly cang 16n (. — 1): Chat dién ly cang manh.
b6 dién ly cang nhd (a—> 0): Chat dién ly cang yéu.

© http.//vietsciences.free.fr va http.//vietsciences.org V6 Héng Thai




Gi4o khoa H 6a V6 Co 10 Bién soan V& Hong Thai

Do dién ly o con c6 ¥ nghia: ctt 1 mol chat dién ly hoa tan trong dung dich lic diu thi
c6 o mol chat dién ly nay phan ly thanh ion va con lai (o - 1) mol chat dién ly nay
khong phén ly.

D dién ly phu thudc vao cic yé&u to:
- Ban chit cua chat dién ly.

- Ban chit cia dung méi. Dung moi nudc 1a dung moi rat phan cuc, hd trg cho sy
phan ly ion (o 16n trong dung moi nudc). Cic dung mdi hitu co khong phan cuc
hay kém phin cuc it hd trd sy phan ly ion (o nh6 hon trong dung moi hitu co).

- Nhiét d¢. Trong da s& trudng hdp khi nhiét ting thi do dién ly ting. Vi sy phan ly
ion coi nhu sy cit dit lién két, ma sy cit dit lién k&t thu nhiét, nén nhiét do ting thi
hd trg sy cdt dit lién két, nén do dién ly trong da s6 trudng hop ti 1& thuin v6i nhiét
dd. Tuy nhién trong s phin ly ion cdn c6 qu4 trinh solvat — héa (hidrat — hod néu 1a
dung moi nu6c) ion, ma sy solvat — héa thi tda nhiét, nén trong mot sd trudng hop
d6 dién ly ti 1€ nghich v4i nhiét d6. N6i chung, dd dién ly phu thudc vao nhiét do.
Tuy thudc vao niang lugng ion — hda, ning lugng solvat — héa ma do dién ly ti 1&
thudn hodc ti 1€ nghich vé6i nhiét do.

- Nong 6. Pé dién Iy ti 1é nghich véi nong do dung dich chit dién ly. Nghia 1a
dung dich loang (n6ng d6 nhd) thi dd dién ly 16n; Con trong dung dich ddm dic
(ndng dd 16n ) thi dd dién ly nhd. (Pinh luat Oswald)

Thi du:

CH;-COOH trong dung dich CH3-COOH 2M c¢6 d6 dién ly nhd hon so véGi trong dung
dich CH3-COOH 1M.

V6i dung dich CH;-COOH 0,1M & 25°C ¢6 d6 dién ly 1a 1,3%.
L3 =£:0,013. Hi€u 13 ¢t 1000 phan t¢ CH3-COOH hoa tan trong
100 1000

nudc lic dau thi c6 13 phan tt CH3-COOH di phan ly thanh ion, con lai 1000 - 13 =
987 phan tif khong phan ly. Hay ctt 100 mol CH3-COOH hoa tan trong nuéc lic dau thi
¢6 1,3 mol CH3-COOH da phan ly thanh ion, con lai 100 - 1,3 = 98,7 mol CH3-COOH
& dang phan tir. Hay ctt 1 mol CH3-COOH hoa tan trong nudc thi c6 0,013 mol chit
dién ly 4y phan ly thanh ion va conlai 1 - 0,013 = 0,987 mol CH3-COOH chua phan ly.

Bai tap 15

a=13% =

=—Ig[H*]. V6i [H'] 1a ndng do

1
a. Cong thirc tinh pH clia mot dung dich la: pH = 1g (]
mol/lit ciia ion H' trong dung dich. Hay thi€t 1ap bi€u thic tinh pH cia mdt dung dich
axit y&u AH c6 nong C (mol/lit), c6 do dién ly o.
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b. Ap dung: Tinh pH cta dung dich CH;COOH 0,1M, c6 do dién ly 1,3%.
Cho bi€t 1g1,3 =0,114.
bS: a. pH=-IgaC b. pH=2,89

Bai tap 15°
a. Thiét 1ap cong thitc tinh pH cda dung dich H-COOH c6 ndng dd C (mol/l), c6 dd dién ly
a.
b. Tinh pH ctia dung dich H-COOH 0,05M, ¢6 d6 diénly 5,8% (& 25°C).
Cho biét1g5,8 = 0,76 ; 1g5=0,70
bS: a. pH=-lgaC b.pH=2,54

Bai tap 16
Dung dich CH3-COOH 0,05M ¢6 d6 diénly 1,9% & 25°C.
a. Tinh s6 mol CH3-COOH (dang phén ti¥) ¢6 trong 1 lit dung dich nay & 25°C.
b. Tinh tdng s6 cic ion CH3-COO", H" (khong k& cdc ion H', OH™ do nuSc phan ly) c6
trong 1 lit dung dich trén.
c. Tinh pH ctia dung dich CH3;-COOH 0,05M.
Cho bi€t1gl9=1,28; 1g5=0,70
PS:a. 0,049 mol CH3-COOH ; b. 1,144.10*' ion (CH3-COO, H") ; c. pH = 3,02

Bai tap 16’
Dung dich H-COOH 0,1M c6 d6 dién ly 4,2% & 25°C.
a. Trong 2 lit dung dich trén c¢6 bao nhiéu phan t& H-COOH khong phan ly thanh ion?
b. C6 bao nhiéu mol ion H" va HCOO™ do H-COOH phan ly thanh ion trong 2 lit dung dich
trén?
c. Tinh pH cda dung dich nay & 25°C.
Cho biét 1g42 = 1,62
DS: a. 1,154.10phant¥ ; b. 0,0168 molion ; c¢. pH=2,38

Bai tap 17
3 25°C dung dich CH3-COOH 0,1M c¢6 dd dién ly a = 1,3%, dung dich CH3-COOH 0,05M
c6 do diénly o = 1,9%.
Tinh tdng s6 mol cic ion (CH3-COO", H") do CH;COOH phan ly ra trong:
a. 100ml dung dich CH3;-COOH 0,1M.
b. 100ml dung dich CH3-COOH 0,05M.
c. Trong hai dung dich trén, dung dich nao din dién t5t hon? Tai sao?
d. Tinh pH cia mdi dung dich trén.

PS:a.2,6.10 *molion ; b. 1,9.10"* mol ion ; c. Dung dich CH;-COOH 0,1M;

d. 2,89; 3,02

Bai tap 17’

o) 25°C, dung dich H-COOH 0,1M c6 d6 dién ly a = 4,2%, dung dich H-COOH 0,05M c6
do diénly a = 5,8%.

a. Tinh sd mol cdc ion (HCOO", H") ¢6 trong 200ml dung dich H-COOH 0,1M.

b. Tuong ty nhu cau (a) v61 200ml dung dich H-COOH 0,05M.
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c. Dung dich nao dé phan ly ion hon? Dung dich ndo din dién t6t hon ? Gidi thich.
d. Tinh pH cta mdi dung dich trén.
PS:a. 16,8.10 *molion; b. 1,16.10° molion; c. ddH-COOH 0,1M dén dién 5t hon;
d. 2,38; 2,54

Luu §

L.1. P€ bi€t dd manh cia cdc axit y€u, ngudi ta con cin ¢t vao dai lugng Ka, goi 12 hiing
s6 phan ly ion ctia axit, dugc dinh nghia nhu sau:

AH ﬁ + H'

K :([A‘][H*]
[4H] |,

V6i [ A ], [ H], [ AH ] 12 ndng (mol/lit) ciia A’, H", AH lic su phan ly ion dat trang thdi
can bing (ldc da phan ly xong).
Ka cang I6n thi axit cang manh (0 < Ka <).

Sau diy 12 tri s6 Ka clia mot s§ axit:

HNO, (Axit nitrd) c6 Ka=7,1.10"*
HF (Axit flohidric) Ka=6,8.10"
H-COOH (Axit fomic) Ka=148.10""
CH;-COOH (Axit axetic) Ka =1,8.107°
CHj3-CH,-COOH (Axit propionic) Ka=1,34.10""
HCIO (Axit hipocloro) Ka=3,0.10""
HCN (Axit xianhidric) Ka=6,2.10""
CsHs-OH (phenol, axit phenic, axit cacbolic) Ka=1,3.10 10

Do dé, @ manh tinh axit gidm dan nhu sau:
HNO, > HF > H-COOH > CH3-COOH > CH3-CH,-COOH
> HCIO > HCN > C¢Hs-OH.
L.2. V6i céc axit chita nhiéu H axit trong phan ti (axit da chic), thi chife axit thit nhat
ludn luén manh hon chiic axit thit nhi, chiic axit thit nhi manh hon chirc axit thir

ba.
Thi du:
- [H'1[H,PO,” ] 5
H5PO,4 @ H" + H,PO4 Kal = =71.10
[H,PO,]
H*[HPO>
H2P04- ? H+ + HPO42- Ka2:M:6,3.10_8

[H,PO, ]
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_[H ]P0 ]

2- —_— + 3- _ -13
HPO,” Z—= H' + PO, Ka3 HPOT ] =4,5.10
Axit da chic Kai Ka2
H,SO, R4t 16n 1,0.10°2
H,CrO, 5,0 1,5.10°°
HOOC-COOH 5,6.10°2 5,4.107°
H,SO; 1,2.10°2 6,6.10°°
HOOC-CH,-COOH | 1,4.10°° 2,0.10°°
H,CO; 4,510 4,7.10""

H,S 9,5.10® 1,0.10 "

Do d6, chtic axit thit nhit ddy dudc chic axit thi nhi cla cling mot axit ra khdi mudi. Chirc
thit nhi ddy dudc chitc thit ba ra khdi mudi.

Thi du:
COz + HZO + N32C03 —_— 2NaHC03

( CO; trong H,0 tao H,CO3 c6 tinh axit manh hon HCO3™ nén né dé’y dugc HCOj5 ra khoi
mudi COs”, con H,COj3 sau khi phan @ng xong cling tao ra HCO3™ )

CO, + H,0 + CaCO3;\y —= Ca(HCOs3), (tan)

Khi cacbonic Canxi cacbonat Canxi cacbonat axit
v —
SO, + H,O + BaSO; Ba(HSO3), (tan)
Khi sunfuro Bari sunfit Bari sunfit axit
—>
H,SO4 + K>SOy 2KHSO,
Axit sunfuric Kali sunfat Kali sunfat axit
—>
H3PO4 + CaHPO4 Ca(H2P04)2
Axit photphoric Canxi hidrophotphat Canxi dihidrophotphat
—
NaH2P04 + Na3P04 2N32HPO4
Natri dihihdrophotphat Natri photphat Natri hidrophotphat

L.3. D& bi€t dd manh ciia cdc bazo yéu, ngudi ta cin ct vio dai luong Kb, goi 1a
hiing s6 phan ly ion ctia bazo, dugc dinh nghia nhu sau:

| [B°][0H"]

— . :
BOH <—<B' + OH Kb
[BOH]
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V6i [B* 1, [OH "], [BOH] 1a ndng do (mol/lit) cia cdc ion B, OH~ va BOH liic sy phin ly
thanh ion dat trang thai cAn bang (lic phan ly xong).

Vi cdc bazd B, khong c¢6 OH trong phan ti&, nhu NHj;, cdc amin, thi:

[BH"][OH ]

B + H,O Z— BH" + OH Kb = (58]

0<Kb<o

Bazo nao c6 Kb cang lon thi bazo' do cang manh. Sau diy 13 tri s6 Kb clia mot s§ bazo:

CH;-NH-CHj c6 Kb=9,6.10""
CH;-NH, Kb =4,4.10"*
CH3-N-CH; Kb=7,4.10"°
CH;
NH; Kb=1,8.10""
C¢Hs-NH, (Anilin) Kb=4,1.10""

C¢Hs-NH-C¢Hs (Piphenylamin) Kb =6,0.10""

Do dé, @ manh tinh bazo gidm dan nhu sau:
CH3—NH—CH3 > CHs-NH, > (CH3)3N > NH; > C6H5—NH2 > C6H5—NH—C6H5

L.4. HCI, HBr, HI 1a cdc axit manh, nhung HF 12 mét axit yéu. Ciing nhu cdc mudi
AgCl, AgBr, Agl khong tan (trong nuéc, ),\lﬂhu’ng AgF 1a mot mudi tan trong
nude. Va dic biét, axit flohidric (HF) hoa tan dugc thay tinh (SiO,) do ¢6 phin
ung sau day:

4HF + Si0; —> SiIZ + 2H,0
Tetraflosilan
Silic tetraflorua

L.S. H,SO; (Axit sunfurd), HyCO3 (Axit cacbonic) tuy la hai axit yéfu, nhung H>803 manh
hon H;COj3, nén khi suc khi sunfuré (SO») vao dung dich chita mudi cacbonat thi khi
CO, bi d4y ra khdi mudi cacbonat.

SO, + NazCO3(dd) —>C0O, + Na2$O3

SO, + 2NH4,CO;3(dd) ——= 2CO; + (NH4).SO3

CO, + K,SOs(dd) %

Bai tap 18

Dung dich NH; 0,075M ¢6 d6 dién ly 1,5% & 25°C.

Tinh hiing s& phan ly Kv ciia NH; & nhiét do nay. Tinh pH cta dung dich nay.
PS: Ko =1,7.10"; pH = 11,05
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Bai tap 18’
Dung dich anilin 0,09M c¢6 d9 dién ly 0,0069% & 25°C.
a. Tinh néng d6 ion OH do su phan ly clia anilin trong dung dich trén.
b. C6 thé bd qua sy phan ly ion clia nu6c trong dung dich & trudng hop nay khong?
c. Tinh hiing s6 Kb ctia anilin & 25°C. Tinh pH cta dung dich nay.
PS: a.6,21.10 °molion/l; b. C6thé; c. Kn=43.10"";pH=8;8

Ba tap 19
Dung dich CH;COOH 0,1M ¢6 d6 diénly 1,3% & 25°C. Tinh hiing s6 phan ly Ka clia axit
CH;-COOH & 25°C. Tir Ka tim dugc, tinh lai do Qién ly cua dung dich CH;COOH 0,1M.
Tinh pH cta dung dich nay theo hai cach (dua vao nong d9, do dién ly hoac dua vao nong do
va Ka).

PS: Ka=1,7.10°; pH =2,89

Bai tap 19’
Dung dich H-COOH 0,1M ¢6 d9 dién ly 4,2% & 25°C. Tinh hiing s phan ly axit Ka cta H-
COOH & 25°C. Tinh lai @6 dién ly cua dung dich HCOOH 0,1M (sau khi biét duge Ka). Tinh
pH cua dung dich theo hai cach (nhu cach huéng dan ¢ bai 19).

PS: Ka=1,_8.10";pH=2,38

Bai tap 20
Axit flohidric (HF) ¢6 hiing s6 Ka = 6,8.10"* & 25°C. Tinh d¢ dién ly cia HF trong dung
dich 1M va 0,1M. K&t ludn. Mat do ion trong dung dich ndo 16n hon?

PS:2,6% ; 7,9%

Bai tap 20’
Axit hipoclord (HCIO) c6 hing s& Ka = 3,0. 10" & 25°C. Tinh do dién ly cia HCIO trong
dung dich 0,1M va 0,5M § 25°C. Ket ludn. Tinh pH cua m01 dung dich theo d6 dién ly o va

theo nong do C. Tinh lai pH cta mdi dung dich trén theo nong d6 C va hang s6 phan ly ion
Ka.

DS: 0,055% ; 0,0245% ; pH = 4,26 ;3,91

Bai tap 21
NH; c6 hiing s6 phan ly Ko = 1,8.10"> § 25°C. Tinh d6 dién ly ctia NH; trong dung dich NH;
0,1M va dung dich NH; 0,2M & 25°C. K&t ludn. S& ion trong 1 lit dung dich nao nhiéu hon?
Tinh pH ctia mdi dung dich NHj trén theo hai cach (nhu huéng dan & bai 20°).

PS: 1,34%; 0,95% ; dd NH; 0,2M chta s6 ion nhiéu hon; pH = 11,13; 11,28

Bai tap 21°
Metylamin (CH3-NH,) ¢6 hiing s6 Kb = 4,4.10"*. Tinh d6 dién ly ctia CH3-NH, trong dung
dich CH;NH, 0,1M va dung dich CH;NH, IM. K&t luAn. Mat dd ion trong dung dich nao
cao hon? Tinh pH ctia mdi dung dich.

bS: 6,6% ; 2,1%
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VI. CAC CHAT DE BI PHAN TiCH TAO CHAT KHi

H2C03 < > C02 7] + HQO
Axit cacbonic Anhidrit cacbonic Nudc
Khi cacbonic, Cacbon dioxit (Khi khong mau, khong mui)

7

HQSO3 @ SOZ + HQO
Axit sunfurc Anbhidrit sunfurc
Khi sunfurd, Luu huynh dioxit (Khi ¢c6 mui hic cla diém quet chdy)

NH4OH ﬁ NH3 ﬂ-i— HQO
Amoni hidroxit Khi amoniac
Hidro nitrua (Khi ¢ mui khai)

Khi HCI  (Khi hidro clorua)
Khi H,S  (Khi hidro sunfua) (Khi c6 mui tritng ung, tritng thoi)

Luuy

L.1. H,CO;, H,SO;, NH,OH chi hi¢n dién trong ciac dung dich rat loing. Khong cé
cdc chat nay & dang nguyén chat. Khi dun néng dung dich chita cdc chdt nay thi dé
dang c6 sy phan tich tao chat khi twong ¢ng va nudc. Ciing nhu néu ¢6 phdn ng nao
tao ra cdc chat nay thi thuc t& 1a thu dudc chit khi tuong tng va nudc.

H,CO; t gOQ + 7] H,O
7

HZSO3 % SOQ + HZO
NH,OH t > NH; 7]+ H,O

Na,CO; + 2HCI —>*H,CO; + 2NaCl
C02+H20

K2S03 + 2H2SO4 _— \HZ\SOV+ 2KHSO4
SO, + H,O

NH.Cl + NaOH —> NH,OH—-+ NaCl
NH3+H20

L.2. HCI, H,S 12 hai hgp chat cong héa tri, ching hién dién dang khi § diéu kién
thuong. Chi khi nao hoa tan cac khi nay trong nuéc tao dung dich thi mdi cé sy phan
ly tao ion va thu dugc cdc dung dich axit tuong Ung.

Khi hidro clorua (HCI) HO Dung dich HCI (axit clohidricy ——=> H" + CI
(Axit manh, phan ly hoan toan thanh ion trong dung dich)
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Khi hidro sunfua (H»S) HO Dung dich H,S (Axit sunfuahiric) @ H" + HS

(C6 mui tring ung) (Axit y€&u, chi phan Iy mdt phan thanh ion trong dung dich)
HS"  _dungdich o H" + S”
_—

VIL. CAC PHAN UNG TAO MUOI THUONG GAP

Céc chit vd co phan tng v6i nhau tao thanh cdc san pham khac nhau, nhung trong d6
thudng gip nhat 12 sin phdm mudi. Do d6, néu ta bi€t duge cdc phan ¥ng tao mudi, tirc
14 bi€'t dugc phan 16n ciac phan ng vo co. Phidn ng tao mudi c6 thé 1a phan ¥ng oxi hoa
khtr hoic 12 phdn ng trao d6i. Phan Wng oxi héa khit xdy ra trong dung dich theo
huéng gitta mét chat khit manh véi mot oxi h6a manh dé tao chi't oxi héa va chat khi
tuong ng yéu hon. Con phan ng trao ddi xdy ra trong dung dich theo huéng lam
giam nong cta ion trong dung dich, nghia 13 theo huéng cac ion trai ddu két hgp véi
nhau d€ tao ra chat khong tan (ké&t tiia), chat khi thoat ra, chat khong dién ly hay
chat dién ly y&u hon.

Thi du:
0 +2 +2 0

Zn + Cu® —> Zn”™ + Cu
Chatkhit  Chat oxi hda Chat oxi héa  Chat khi

Phén Gng trén xay ra dugc la do:
Tinh khir: Zn > Cu

Tinh oxi héa: Cu** > Zn**

BaClx(dd) + K,SO4(dd) —Ba50, -P«l/ 2KCl

Ba’* + SO~ — B2SO,  (PHén tng xdy ra dugc 1a do ¢6 tao ra chit khong tan)

Na,CO; + 2HCI —0), + ﬂHgO + 2NaCl

CcOs>  + 2H' —=€8, +  H,O (Phin tng xy ra dugc 1 do ¢6 tao
cha't khi thodt ra)

HCl + NaOH —HNaCl + H,O

H* + OH ——> H,0 (Phanngx4y rala do c6 tao chit khong dién ly H,0)
2CH;COONa + H,SO; ——=> 2CH;COOH + Na,SOq

CH;COO + H" —> CH3;COOH (Phén ting x4y ra dugc 1a do ¢6 tao ra
chat dién ly y&€u CH;COOH)
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Nguyén nhin ctia phidn ng x4y ra trao d6i ion trong dung dich 1a theo nguyén 1y chuyén
dich cin bing Le Chatelier. Khi cic ion trdi ddu k&t hgp tao két tiia, chit khi thodt ra,
chat khong dién ly hay chat dién ly y&u hon, khién cho ndng dd céc ion nay trong dung
dich gidm, nén cdc chat dién ly clia tdc chat ti€p tuc phan ly tao ion nay (nhim chong lai
sy gidm nodng dd ion trong dung dich). C4c ion tao ra lai két hgp tao sdn phidm, nhu thé
phan ng ti€p tuc x4y ra theo hudng tao sadn pham.

S¢ dd cach nhé dudi diy gitip bi€t cdc phin tng tao mudi. Cc chat duge ndi véi nhau
bing doan thdng trong s6 dd 1a cdc chit cé thé tdc dung tao mudi.

Kim loai Phi kim (Khong kim loai)
Oxit bazo Oxit axit
Bazo Axit
Muéi Muéi
Ghi chu

L.1. Pa sé cdc nguyén to trong bdng phan loai tudn hoan la kim loai, chi c6 mot s6 it 1a
phi kim. Sau day 1a 11 phi kim thudng gap:

H
C [N |O |F
Si |P S Cl
Br
I

Dang ton tai don chat clia cic phi kim nayla: F,,Cl;,Br;,1,;0,,S;N,,P; C,
Si; Hz.

Thi du:

Na, Mg, Ba, Th, K, Cu, Zn, Po, Ti, Fe, Pb, Ag, Cr, Ni, Li, Sr, U, Al, Sn, Hg, Bi, Pt... 1a cic
kim loai.

L.2. Oxit ciia kim loai hau hét 1a oxit bazo. Tuy nhién c6 mot sd oxit kim loai 12 oxit
luong tinh (nhu ALO3;, Cr,O3, ZnO , BeO , SnO , PbO, SnO,, Pb0O,). Va dic biét,
oxit ng v6i héa tri cao nhit clia kim loai c6 nhi€u héa tri lai 12 oxit axit (gom
Mn207 . CI'O3).

Thi du:

Na,0, MgO, Fe,03, HgO, CuO, Ag,0, BaO, NiO, Fe;04 la cic oxit bazd.
L.3. Oxit ctia phi kim hau hét la oxit axit. Tuy nhién c6 mot sd oxit phi kim khong phai

12 oxit axit ma dudc goi 12 oxit khong tao mudi, hay oxit tro, dé 1a CO, N,O va NO.
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(C6 tai lieu ciing cho H,O thudc loai oxit nay, titc 1a oxit khong tao mudi. C6 tai liéu
cho H,O 1a mot oxit ludng tinh, hay chat ludng tinh).

Thi du:
CO,, SO,, P,0Os5, Si0,, N,Os, Cl1L,Os5, SO3, NO, 1a cac oxit axit.

Bai tap 22
Hiy cho biét cdc oxit sau day thudc loai oxit ndo (oxit bazo, oxit axit, oxit ludng tinh hay
oxit khong tao mudi?): MgO, Cu,0, Fe,0s3, Cr,03, CrO3, NiO, NO, HgO, BaO, P,0s, SOs,
BeO, SnO, Mn,0O5, CrO, Na,O, CO, P,0O3, Al,O3, CaO, N,Os, C1,03, Fes04, SrO, SnO; ,
BI‘205 , RbQO, PbO, N203 s SIOQ , KZO, NOz, ZHO, CUO, 1205, Lizo, FGO, PbOz, NQO, PtO,
PtO,, TiO,.

Bai tap 22’

Phén loai cdc oxit sau diy (oxit bazo, oxit axit, oxit ludng tinh, oxit trd): K,O, CO, COa,,
P203 s P205 , NQO, PbO, CUO, ZnO, F€304 , N02 s LiQO, Mn207 , Sl’lO, CaO, A1203, szo,
Cr,03, CrO, CrOs3, BeO, BaO, Br,0Os5 , MgO, 1,05, Ag,O, Cl,03, NO, PbO,, HgO, N;,Os,
CSQO, SOZ, SI‘O, CUQO, SiOz, F6203, SO3, Th203, Allzo, AUQO3.

Sau day 1a 10 loai phdn @ng tao mudi thudng gip:

1. |[Kimloai + Phikim ——= Mudi

(Trir O,)
Thi du:
2Fe + 3Clh, —2BeCl; [ Sit (III) clorua |
Fe + S t EgS [ Sit (II) sunfua ]
/n + Bn, —7»Br, [ KEm bromua]
Cu + S ¢ Cus§ [ Bong (II) sunfua]
Hg + S —HgS [ Thiy ngan (II) sunfua ]
2Ag + S {0 A@S [ Bac sunfua |
2K+ S —IK38 (Kali sunfua)

2Na + H, {0 %H (Natri hidrua)
Ca + H; {0 Cg_Hz (Canxi hidrua)
3Mg + N, ¢ MggNz (Magie nitrua)
3Na + P ¢ Na;P (Natri photphua)
Ca + 2C {0 ggcz (Canxi cacbua)

3Fe + C {0 Fg;,C (Xementit)

2A1 + N, t° 2§IN (NhOm nitrua)

4A1 + 3C {0 A/!4C3 (Nhom cacbua)

3Zn + 2P(tring) @ ZnsP> (K&m photphua, Thudc chudt)

3Mg + 2P(tring) ¢ Ve3P, (Magie photphua)
2Ca + Si {0 ;CaZSi (Canxi silixua)
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2Mg + Si t‘) l\_ﬁ]gZSi (Magie silixua)
2Zn + Si t ;gnZSi (Kém silixua)
6Li + N, { 2%13N (Liti nitrua)

2Cu + I g;;gl [Dong (II) iodua ]

Luuy
L.1. Kim loai tic dung O, tao oxit, chit khong tao mudi.

L.2. Céc phi kim: F,, Clp, Br, I, Oz, S 1a cdc phi kim manh, ching tic dung hau hét vé6i
kim loai, khong & nhiét @6 thudng thi & nhiét do cao dé tao mudi hay oxit; Con cic
phi kim: N,, P, C, Si, H; 12 cdc phi kim y&u, chiing thudng chi tdc dung dugc véi cdc
kim loai rat manh (kim loai kiém, kiém thé), kim loai manh (nhu Mg, Al, Zn) &
nhiét do cao d€ tao mudi.

Thi du:
2Na + H; {0 %L\]aH (Natri hidrua)
Fe + H, t RN
Cu + H, >\4t° >
Ca + H» £ S CaH, (Canxi hidrua)
2.| Kim loai +  Axitthong thudsng ——> Musi + H, 7
(bung truge H (HY)
trong DHPKL)

K Ca Na Mg Al Mn Zn Cr Fe Ni SnPb@CuAg Hg Pt Au

Thi du:
3 7

Al + 3HCI — A, + EHZ
Nhom Axit Clohidric Nhom Clorua Khi hidro
Al + 3H" + 3CI — AR 4+ 3CI + 32H,
0 +1 +3 0

Al + 3H" —— AP + 32H,

Chat khi ChA't oxi héa ChAt oxi héa Chat khit

Phén tng trén xay ra dugc la do: | Tinh khi: Al> H;
Tinh oxi héa: H" > AI**

Fe + HzSO4(1) —F-%O;L + H, 7’

Cu + HySOu() ——>
7!
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Mg + 2CH;COOH —MgtCH;COO), + H»
Magie Axit axetic Magie axetat Hidro

7!

3Na + H3PO4 —MNpsPOy  + %Hz

Natri Axit photphoric Natri photphat Hidro

A
Zn + 2HBr —#nBr,  + H,

Kém Axit bromhidric Kém bromua Hidro

Ag + HCI ﬁ@
Bac
Au + H;PO, %

Vang

Luuy

L.1. Axit thong thuong 13 axit ma tdc nhan oxi héa 1a ion H*. Hiu hét axit thuoc loai
axit thong thudng, nhu: HCI, HBr, HI, HF, H,SO4(1), H;PO,4, CH;COOH, HCOOH,
H,COs3, H,SOs3, HS,....

L.2. Axit thong thuong khong tdc dung dudc cac kim loai Cu, Ag, nhung khi suc khi oxi
(03) vao thi axit thong thuong cé thé hoa tan duoc cdc kim loai nay.

Thi du:

Cu + H>S04()

S
Cu + HSO41) + 120, CuSOs + H)0
Cu + HCI
—
Cu + 2HCI + 120, CuCl, + HO

L.3. Axit ¢ tinh oxi héa manh 13 axit ma tdc nhan oxi héa 1a ion 4m goc axit (chi
khong phai ion H"). Hai axit c6 tinh oxi héa manh thudng gip 12 HNO; (axit nitric, ké
cd dim dic 1an lodang ) va H,SO4 (d, néng) (axit sunfuric ddm dic, dun néng).

L.4. Axit c6 tinh oxi h6a manh tic dung dugc hau hé&t kim loai [ Trit vang (Au)
va bach kim (Pt) ] tao mudi, khi NO, hoic NO hoic SO, va nuéc (H,O).

7
Kim loai + HNO3(d) ——>Nitratkimloai + NOZ7’ + H)O
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Kim loai + HNO3(l) ——> Nitratkimloai + NO + y H,O
Kim loai +  H,SO4(d,n6ng) ——> Sunfatkimloai + SO,” + H,O

(Trir A

Thi du:

u, Pt)

0 +5 +2 +4

Cu + 4HNOs;(d) —> Cu(NO3), + 2N027]+ 2H,0
7N

3Cu + 8HNOs3(l) —— 3Cu(NO3), + 2NO 7] + 4H,0
Cu + HZSO4(1) ﬁ% 7\
Cu + 2H;SO4(d,néng) —>CuSO4 + SO, + 2H,0

Fe + G6HNOyd) _u 5 Fe(NOy; + 3NO, 7'+ 31,0
Fe + 4HNOy;(l) —> Fe(NO3); + NO -7+ 2H,0
Fe + M0, ) —> FeSO, + H,”

Fe + H,SO4(d,ngudi)

0
2Fe + O6H,SO4(d, ndbng) ———=>Fex(SO4)3 + 3SO, + O6HO

Fe + HNOs(d, ngudi) %@
—A—>

Ag + HCI 1
Ag + 2HNO;(d) ——> AgNO; + NO;" + HO

3Ag + 4HNOj(1) —> 3AgNO; + NO 7, 2H,0
Ag + HSO() —S&s P
2Ag + 2H,S04(d, néng) —> Ag,SO, + SO, + 2H0

Al + 6HNOs(d) © ~ AI(NO3);  + 3NO; ﬂ+ 3H,O
Al + HNOs(d, ngudi) —S&—> 7
Al + 4HNOs;(l) —> AINO3); + NO“” +_2H,0
2A1 + 3HQSO4(1) E— Alz(SO4)3 + 3H,

Al + H)SO4(d, ngudi) 7\
2A1 + 6H2$O4(d, n(’)ng) _— AIZ(SO4)3 + 350, " + 6H,0

L.5. Ciac kim loai Nhém (Al), Sit (Fe), Crom (Cr) khong bi hoa tan trong axit nitric

dam dic ngudi, ciing nhu trong axit sunfuric ddm dic ngudi (tro, thu dong hda).
Va dic biét, khi da nhing cdc kim loai nay vao cdc axit trén thi chiing cling s€
khong bi hoa tan trong cdc dung dich axit khdc ma trudc dé chiing bi hoa tan.

Al, Fe, Cr HNO; (d, ngudi) \/
Al, Fe, Cr H,S0, (d, ngudi) O
/\
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L.6. Céc kim loai c6 tinh khit manh nhu Mg, Al, Zn khéng nhitng klui HNO; tao NO;
NO ma con tao N>0, N;, NH/NO3 Dung dich HNO; cang loang thi cang bi khit xa
hon (s6 oxi hda ctia N xudng thdp hon).

Chad y 1a HNOj; dim dic co tinh oxi hoa manh hon HNO; loang. Do d6 trong HNO;(d),
céc hgp chat c6 sd oxi héa thap clia N khong ton tai dudc, ching s& bi HNO; dam dic c¢6
du oxi héa ti€p tao NO,. Cho nén khi cho kim loai tdc dung dung dich HNOs(d) chi tao khi
NO,. Véi dung dich HNOs lodng bét thi cdc hop chit ciia N c6 s6 oxi héa thAp nhu NO,
N,O, ... mdi c6 thé tdn tai.

Thi du:
0 +5 +2 +4
—>
Mg + 4HNO;(d) Mg(NOs), + 2NO, + 2H,0
0 +5 +2 +2
—>
3Mg + S8HNOs(l) 3Mg(NOs), + 2NO + 4H0
0 +5 +2 +1
—>
4Mg + 10HNOs(khd lodng) 4Mg(NO3), + N,O + S5H,0
Nito dioxit
0 +5 +2 0
—
SMg + 12HNO5(rat loang) SMg(NO3), + N + 6HO
0 +5 +2 -3
—>
4Mg + 10HNOs(qud lodng) 4Mg(NOs3), + NH4NO; + 3H,0

Amoni nitrat

L.7. Tuong ty, cdc kim loai ¢6 tinh khit manh nhu Mg, Al, Zn khéong nhifng khi' dung
dich axit sunfuric dim dic, nong tao SO; ma con tao S, H>S. Dung dich H,SO,
dam ddc, dun néng nhung néu lodng bt thi sé bi khit xa hon (s8 oxi héa clia S trong
H,SO, xudng thap hon).

Giong nhw HNOs, H»SOy(d, nong) co tinh oxi héa manh hon HSO; khéng dim dic. Do
d6 céc hgp chit c6 s oxi héa thap cda S nhur S, H,S chi ton tai trong dung dich H,SOy it
dam dic. Kim loai tdc dung H,SO, dam dic, néng chi tao khi SO», v6i dung dich b6t dim
dic, thi S, H,S mdi c6 thé tao ra.

Thi du:

Al + H,S04(d, ngudi)
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0 +6 +3 +4
—>
2A1 + 6H2S04(d, n6ng) Alx(SOy); + 3SO, + 6H)0
0 +6 +3 0
—>
2A1 + 4H,SO4(ddc vua, néng) Alx(SOy)s; + S + 4H;0
0 +6 +3 -2
—>
8Al + 15H,SOq4(hoi ddc, néng) 4A1,(SOy4); + 3H,S + 12H,0
0 +1 +3 0
—
2A1 + 3H,SO4(I) Alx(SOy); + 3H;
S + HZSO4(1)
0 +6 +4
—>
S + 2H,S04(d, néng) 3SO, + 2H,0
47n + 5H2$O4(h01 daC, —_— n(’)ng) 4ZIISO4 + HzS +

4H,0

L.8. Dung dich HNO; rit loing, ¢ nhiét dé thip (lanh), c6 thé coi nhu mot axit thong
thuong. Do d6 kim loai tdc dung dung dich HNOj; rit lodng, lanh c6 thé tao khi

hidro (H,).
Thi du:
0 +1 +2 0
—
Fe + 2HNO;(ratlodng) lanh Fe(NO3), + H,
Bai tap 23

Cho bot kim loai nhom vao 7 c6c dung 7 dung dich HNO; c¢6 ndng @6 va nhiét do khic
nhau. Ngudi ta nhan thay:

e O cdc 1: Al khong bi hoa tan.

& c8c 2: Al bi hoa tan va tao khi mau nau.

O c6c3: Al bi hoa tan, c6 tao khi khong mau, khi ti€p xidc khong khi thi héa nau.

& c6c 4: Al bi hoa tan, ¢6 tao khi, khi nay c6 ti khdi so vdi hidro bing 22.

J ¢6c 5: Al bi hoa tan, ¢6 tao khi khong mau, khong mui, khong vi, khong chay, hoi
nhe hon so v6i khong khi.
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O c6c 6: Al bi hoa tan, khong c6 khi bay ra. Néu 14y dung dich trong c6c, sau khi hoa
tan nhom, cho tdc dung v6i dung dich xiit thi thdy c6 tao khi mii khai, Iic diu thdy
dung dich trong c6c¢ duc, nhung dung dich trd lai trong khi cho Iugng du xit vao.

G c8c 7: Al bi hoa tan, c6 tao khi nhe nhat.

Hay gidi thich. Vi€t cdc phdn tng xdy & mdi coc dang phin tif va dang ion (ion thu gon).
Cho biét néu c6 khi thodt ra thi chi c6 mot khi.

H=1; O=16; N=14)

Bai tap 23’
Cho bot kim loai kém vao 5 cdc dung 5 dung dich HSO4 ¢6 nong d6 va nhiét do khic
nhau. Ngudi ta nhan thdy:

G cc 1: C6 khi miii hic thodt ra.

O c6c 2: C6 tao chat rin mau vang nhat.

J coc 3: C6 khi mdi tring thdi thodt ra.

O c6c 4: C6 tao khi ma 8 thé tich khi ndy c6 cung khéi luong véi mot thé tich metan
(trong cling diéu kién v€ nhiét do va dp suit).

O ¢c 5: Vira ¢6 tao chit rin mau vang vita ¢6 tao khi mdi tring ung theo ti 1& s§ mol
2:3.

a. Gidi thich. Vi€t phdn ng xdy ra dang phan t va dang ion.

b. Nho tir tr dung dich xit vao dung dich thu dugc & coc (1). Vi€t cdc phdn tng va néu
hién tugng x4y ra.

c. Nhé tir tir dung dich amoniac vao dung dich thu dugc & coc (2). Vi€t cdc phdn tng va
néu hién tugng xay ra.

(H=1: C=12)

Bai tap 24

Cho bot kim loai sit vao cdc coc dung dung dich HNO3 ¢6 ndng d6 va nhiét dd khic nhau.

Ta nhan thdy:

e O coc 1: Sit khong bi hoa tan.

e O coc2: Cé tao khi mau nau.

e O cdc 3: C6 tao hdn hgp hai khi NO, va NO ¢6 6 18 thé tich 12 VNO, : VNO =2 : 3. Cdc
thé tich khi do trong cting diéu kién vé nhiét do va 4p suit.

e O cdc 4: C6 tao khi khong mau, khi ti€p xdc khong khi thi héa nau.

e O cBc 5: C6 tao khi ma thé€ tich khi nay biing 14 thé tich khi nitd c6 cing khoi lugng
(trong cung diéu kién).

a. Gidi thich. Vi€t phdn tng xdy ra dang phan t va dang ion.

b. LAy dung dich & cdc (1) cho tdc dung vSi kim loai ddng. Vi€t phdn ting xdy ra. Mo t4
hién tugng thay dugc.

c. LAy dung dich & coc (2) sau phdn tng cho tdc dung véi xit. Vi€t phdn tng xdy ra. Mo
td hién tugng thdy dudc.

d. LAy dung dich sau phdn tng & coc (5) cho tic dung v6i dung dich xiit. Loc 18y két tia

T, &€ T ngoai khong khi mot thdi gian, thu duge chi't rin T. Sau d6 dem nung chat T° &
nhiét do cao cho d&én khdi lugng khdng ddi, thu dugc chat rin R. Xdc dinh T, T°, R. Viét
cdc phan ing xay ra.

(H=1: N=14)
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Bai tap 24’

Cho bot kim loai sit vao cdc cdc dung dung dich H,SO, c6 ndng do va nhiét do khdc nhau.

Ngudi ta nhan thay:

e O coc 1: Sit khong bi hoa tan.

e O cBc 2: C6 tao khi md mot thé tich khi nay va bon thé tich khi metan c¢6 cing khoi
lugng trong cling di€u kién vé nhiét dd va dp suit.

e O coc 3: Co tao mot khi ma khi nay chdy tao chit lam ddng (II) sunfat khan chuyén
thanh mau xanh lam.

e LAy dung dich & coc (1) cho tir tif vao nudc. RS thanh coc dung dung dich thu dugc nhdn
tha'y rdt néng. Cho ti€p mi€ng kim loai dong vao, thd'y dong khong bi hoa tan. N&u suc
ti€p khi oxi vao thi thd'y ddng bi hoa tan, thu dudc dung dich c6 mau xanh lam. N&u bay
gid cho tir tir dung dich amoniac vao thi thdy dung dich duc. N&u cho ti€p lugng du dung
dich amoniac vao thi thdy dung dich hé&t duc va ¢6 mau xanh biéc.

Hay giai thich. Vi€t cdc phdn trng xdy ra & dang phan t va dang ion.

(C=12;H=1;S=32;0=16)

L.9. Khi cho kim loai kiém (Li, Na, K, Rb, Cs, Fr), kim loai kiém tllo‘o(Ca, Sr, Ba, Ra)
vao mot dung dich axit thong thudng (HY) thi kim loai kiém, kiém thé sé tic dung
voi axit (H') trude. Sau khi hét axit ma con du kim loai kiém, kiém thé’ thi kim
loai kiém, kiém thé mdi tic dung tiép voi nudc cia dung dich (tao hidroxit kim
loai kiém, kiém thd va khi hidro). Do H" clia axit nhiéu hon H* ctia nudc, nén kim
loai sé& tiac dung v6i H' cda axit trude. Khi hét H' clia axit ma con du kim loai kiém,
kiém thd thi cdc kim loai ndy mdi tic dung ti€p v6i ion H' clia dung mdi nudc.
(Lugng H* do nudc phin ly rat 1a nhd, chi ¢6 kim loai rAt manh 1a kim loai kiém,
kiém thd méi tdc dung dugc v6i nude & nhiét d6 thudng).

Thi du:
Cho Na (du) vao dung dich axit clohidric
o>
Na + HCI NaCl + %Hz
Natri clorua Hidro
Sau khi hét HCI:
o>
Na (con du) + HO NaOH + %Hz
Nudc (c6 trong dung dich)  Natri hidroxit Hidro
Cho Ca (du) vao dung dich axit axetic:
—
Ca + 2CH;COOH Ca(CH;C0O0O), + H»
Canxi Canxi axetat Hidro
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—
Ca(conduv) + 2H,O Ca(OH), + H»
Nuéce Canxi hidroxit  Hidro

Bai tap 25
Cho 1,15 gam Na vao 100ml dung dich HCI1 0,2M. Na bi hoa tan hét, thu dugc V(ml) mot
khi (dktc) va dung dich A.
a. Tinh V.
b. So sdnh khdi lugng dung dich A véi dung dich HCI (hon kém bao nhiéu gam?).
c. Cho dung dich CuSOy, (du) vao dung dich A. Thu dugc m gam két tiia. Tinh m.
Cdc phan @ng xay ra hoan toan.
(Na=23; Cu=64; O=16; H=1)
bS: a. V=560ml b.ddA >ddHCl 1,Igam  c.m=1,47gam

Bai tap 25’
Cho 3,425 gam Ba vao 200ml dung dich CH;COOH 0,1M. Ba bi hoa tan hét, thu dugc dung
dich B va ¢6 V(ml) mdt khi thodt ra (8 27,3°C; 95cmHg).
a. Tinh V.
b. So sianh khdi lugng ciia dung dich B v6i dung dich CH;COOH liic diu (hon kém bao
nhi€u gam?).
c. Cho dung dich mudi sit(Ill) clorua lugng du vao dung dich B. Thu dugc m gam két tia.
Tinh m.
Cdc phan @ng xay ra hoan toan.
Ba=137; Fe=56; O=16; H=1)
PS:a. V=4928ml b.ddB >ddCH;COOH 3,375gam c¢. m=1,07gam

1.10. Vang (Au), bach kim (Pt, platin) khong bi hoa tan bdi bdt cit axit riéng ré nao. Hai
kim loai nay chi bi hoa tan trong nude cuong toan (vuong thiy, gom mét thé tich
dung dich HNO; dim dic va ba thé tich axit HCI dim dgc, mot cich gan ding
coi nhu 1 mol HNOj3 véi 3 mol HCI).

—X—>
Au + HNO; (d) ¢

Au + H,SOq4 (d, n6ng)

—>
Au + HNOs3(d) + 3HCI(d) AuClz; + NO + 2H;O
Vang Vang(IIl) clorua Nitg oxit

—X>

Pt + HNO;
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E—
3Pt + 2HNO;3(d) + 6HCI(d) 3PtCl, + 2NO + 4H,0
—_—
3. | Kim loai + Mudi Kimloaiméi + Mudiméi
(bung truée KL (Tan dugc
trong mudi 8 DHPKL. trong nudc
Trr KC Kiem, Kiem tho) tao dung dich)

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

Thi du:
—_—
Zn + CuSO4 (dd) ZnSO, + Cu
0 +2 +2 0
_—
Zn + Cu**(dd) Zn**  + Cu
ChA't khit ChA't oxi héa Cha't oxi hda ChA't khit

Phdn @ng trén x4y ra dugc 1a | do: Tinh khg: Zn > Cu
Tinh oxi héa: Cu®** > Zn**

0 +3 +2 0
—>
3Mg + 2AICl;(dd) 3MgCl, + 2Al
Cha't khir Cha't oxi héa Cha't oxi héa Cha't khir

do: Tinhkhd: Mg > Al
Tinh oxi héa: AI'* > Mg*

ko

Ag + Cu(NOs), (dd)

Phin dng x4y ra dugc la

>
Fe + CU(N03)2 (dd) FC(NO3)2 + Cu

Zn + NaCl (dd)
o>

Zn + FeSO4(dd) ZnSO; + Fe

Luu y

L.1. Phzn iing giita kim loai véi mudi thuong xdy ra trong dung dich. Do d6 né€u mudi
ndo (cla tic chi't) khong tan dugc trong nudc d€ tao thanh dung dich thi phdn tng
nay thuong khong xay ra.
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Thi du:

>
Cu + 2AgNOs;(dd) Cu(NO3), + 2Ag
Ve
Cu +  AgCl
Khong tao dugc dd
o>
Fe + CuSO4 (dd) FeSOs + Cu
Fe + CuS
Khong tan, khdng tao dd
—
Mg + Fe(CH3COO); (dd) Mg(CH3;COO), + Fe

—%—>

Mg + FeCO;

L.2. Khi cho kim loai kiém, kim loai kiém thé’vio mot dung dich mudi thi kim loai
kiém, kiém tho khéng tic dung truc tiép véi muéi ma no sé phan iing voi dung
méi nudc cia dung dich trude (tao hidroxit kim loai kiém, kiém thd va khi hidro).
Sau d6, hidroxit kim loai kiém, kiém thd vira tao ra c6 thé tic dung ti€p vdi mudi c6

trong dung dich (n€u dudgc, s& tao bazo mdi, mudi méi).

Thi du:
Cho Na vao dung dich FeCls:

Na + FeCls(dd) NaCl + Fe
Ma la:
—>
Na + H>,O NaOH + % H,
Nudc cia dung dich Natri hidroxit Hidro
_—
3NaOH + FeCl; Fe(OH); + 3NaCl

Cho Ba vao dung dich Cu(NO3); :

Ba + Cu(NOs3)x(dd) Ba(NO3), + Cu
Ma la:
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—
Ba + 2H,O Ba(OH), + H
— \’
Ba(OH)z + CU(NO3)2 CU(OH)2 + Ba(N03)2
Cho K vao dung dich Na,COs :
K + Na,COs(dd) K>,CO; + Na
—
K + HQO KOH + %HQ

KOH + Na2C03
Cho Ca vao dung dich Mg(CH3COO), :

—
Ca + 2H,O Ca(OH)z + H

— v
Ca(OH), + Mg(CH3COO), Mg(OH), + Ca(CH3COO),

Cho Ba vao dung dich KI :
Ba + 2H20 _— Ba(OH)z + H2

N

Ba(OH), + KI

Bai tap 26
Cho 0,23 gam Na vao dung dich A gdm 100 ml dung dich CuCl, 0,3M. Sau khi phan ng
xong, thu dugc dung dich B va ¢c6 m gam chi't két tla.
a. Tinhm.
b. Khdi lugng dung dich B hon hay kém so véi khoi lugng dung dich A bao nhiéu gam?
c. Tinh ndng d6 mol ctia dung dich B. Coi thé tich dung dich khong thay ddi.
(Na=23;Cu=64;,0=16;H=1)
bS: m=0,49g; ddB <ddA 0,27g; CuCl, 0,25M, NaCl 0,1M

Bai tap 26’

Hoa tan 0,959 gam Ba vao dung dich X gdm 200 ml dung dich Mg(NO3), 0,025M. Sau khi
k&t thic phadn tng, thu dugc dung dich Y va c6 a gam chit khong tan,

a. Tinh a.

b. Khdi lugng dung dich Y nhd hon hay 16n hon khéi lugng dung dich X bao nhiéu?

c. DPem cd can dung dich Y. Tinh kh&i lugng cdc chd't rin khan thu dugc.
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Mg=24;0=16;H=1;Ba=137;N=14)
bS:a=0,29g; ddY >ddX 0,655g; 0,342g Ba(OH),, 1,305g Ba(NO3),

L.3. Kim loai kiém, kim loai kiém thé c6 thé tic dung truc ti€p v6i muéi clorua khan
cta kim loai yéu hon & nhiét do cao.

Thi du:

—_—
2Na + CuCl, (khan) t° 2NaCl + Cu
( N&u Na + ddCuCly,:
—>
Na + H;O NaOH + %Hz

—>
2NaOH + CuCl, Cu(OH), + 2NaCl)

o>
K + AICL(khan) ¢ Al + =KCI

_—
Ca + ZnCl, (khan) t CaCl, + Zn

>

L.4.|Fe + Fe*(dd)

Fe + 2Fe*(dd) 3Fe*

Thi du:

Fe + FeCly(dd)

—
Fe + 2FeCls(dd) 3FeCl,

o>
Fe + 2Fe(NOs); (dd) 3Fe(NOs),
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Fe + Fe(NOs), (dd)

o>
Fe + Fey(SOy);(dd) 3FeSO,

>

Fe + Fe(CH3;COO), (dd)

Bién soan V& Hong Thai

—
L.5. | Fe + Cu* (dd) Fe** + Cu
Pal L omo 2+ caan
Ct—— 1€ ()
—_—
Cu + 2Fe* (dd) Cu® + 2Fe*
Thi du:
—_—
Fe + CuSO4(dd) FeSO, + Cu
Cu + FeCl;(dd)
E—
Cu + 2FeCl; (dd) CuCl, + 2FeClh
Cu + FeSO4(dd)
—_—
Cu + Fez(SO4)3 CUSO4 + 2FGSO4
E—
Fe + CuSOq4 Fe + Cu
—_—
Cu + FC(NO3)3 (dd) CU(NO3)2 + FC(NO3)2

——
L.6. |Fe(dw) + 2Ag*(dd) Fe* + 2Ag
—>

Fe + 3Ag'(dd, dw Fe™* + 3Ag
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—>
Fe*(dd) + Ag'(dd) Fe** + Ag

Fe™ (dd) + Ag'(dd) (ddFe’ v6i ddAg* khong xay ra
phan ng oxi héa khi, nhung c6 thé x3y ra phin ng trao ddi)

Thi du:

—
Fe (du) + AgNO;(dd) Fe(NO3), + 2Ag

_—
Fe + 3AgNOs;(dd, du) Fe(NO3)s + 3Ag

o>
Fe(NOs), (dd) + AgNO; (dd) Fe(NOs); + Ag

Fe(NO3); (dd) + AgNO;3(dd)

>
Fe (dw) + 2CH;COOAg (dd) Fe(CH:CO0), + 2Ag

Fe + 3CH3;COOAg (dd, du) Fe(CH3COO);s + 3Ag

—
—
3F6(CH3COO)2 + 3AgNO3 2FC(CH3COO)3 + FC(NO3)3 + 3Ag
FG(CH3COO)3 + AgNO3

_—
FeCl; + 3AgNO; 3AgCl + Fe(NO3); (phdn tng trao déi)

o>
3FeSO; + 3AgNO; Fex(SOy); + Fe(NOs): + 3Ag

—_—
L7. |Zn + 2Fe* (dd,dv) Zn** + 2Fe*

—>
3Zn (du) + 2Fe* (dd) 3Zn** + 2Fe
|
Do: Fe + 2Fe™ (dd) 3Fe*
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—_—
Zn + Fe* (dd) Zn** + Fe
Thi du:

E—

Zn + 2FeCl; (dd, du) Z/nCl, + 2FeCl,
E——

3Zn (du) + 2FeCls (dd) 37ZnCl, + 2Fe
—

3Zn (du) + Fex(SOy)3 3ZnS0Os + 2Fe
—_—

Zn + Fey(S0y4);3 (du) ZnSO4 + 2FeSO4

—_—
Zn + FeSOy4 Z/nSO; + Fe
S

Fe + Fex(SO0y)s 3FeSOy4
—

Zn + 2Fe(NO3); (du) Zn(NO3), + Fe(NO3),

E——
3Zn (du) + 2Fe(NOj3); (du) 3Zn(NOs3), + 2Fe
Bai tap 27

Bién soan V& Hong Thai

Cho tir tir x mol bdt kém vao dung dich chita y mol Fe,(SO4)3. Vi€t phuong trinh phdn x4y
ra (ng vé6i cdc trudng hgp c6 thé c6. Tim diéu kién lién hé giita x, y d€ c6 tirng trudng hop
nay va tinh s6 mol mdi chit thu dudc theo x, y tng véi titng trudng hgp (khong ké dung

moi nugce).

Bai tap 27’

Cho 16,25 gam Zn vao 200ml dung dich Fex(SO4); 0,5M. Sau khi két thiic phdn ng, thu

dudc m gam chat rin va dung dich A.
a. Tinh m.

b. Khdi lugng dung dich A véi dung dich Fes(SO,); lic ddu hon kém nhau bao nhiéu gam?
c. Tinh ndng @6 mol/l cdc chat tan trong dung dich A. Coi thé tich dung dich khong ddi.

(Zn =65 ; Fe =56)

DS:a. m = 8,4g b. Kl ddA > Kl ddFe,(S04)3 7,85g c¢. ddZnS041,25M, ddFeSO, 0,25M
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L.8. Khi nhiing mét thanh kim loai Irgng dir (khic kim loai kiém, kiém thd) vio mot
dung dich muéiva gia st c6 phan ng xdy ra gitta thanh kim loai va mudi thi thanh
kim loai bi hoa tan mdt phan, nhung bi vao d6, kim loai mdi tao ra sé bam vao
thanh kim loai con du'(chi khong 1ing xudng ddy binh). Néu dem cin lai thanh kim
loai sau phan ttng, thi mot trong hai trudng hgp sau diy cé thé xay ra:

e Khoi lugng thanh kim loai ting so vdi trudc phan iing. Diéu ndy ching t6 khot
Iugng kim loai mdi tao ra bam vao Ion hon khoi lupng kim loai bi hoa tan.
Ta ddt phuong trinh todn nhu sau:

Khoi lugng kim loai bam - Khéi lugng kim loai bi hoa tan = P§ tiing khoi lugng thanh kim loai

Thi du:
Cho mot dinh sit lugng du vao dung dich CuSO,:

—
Fe + CuSO,(dd) FeSO4(dd) + Cu

56g 04g

Theo phan ng trén, n€u 56g Fe bi hoa tan thi ¢ 64g Cu bdm vao, do d6 khdi lugng
thanh sdt sau phdn Gng s€ ting.

e Khoi lugng thanh kim loai gidm so vdi trudc phan ing. Piéu nay ching t6 khoi
Iugng kim loai bi hoa tan Ion hon khoi lugng kim loai mdi tao ra bam vao.
Ta ddt phuong trinh todn nhu sau:

Khoi lnpng kim loai bi hoa tan - Khoi lupng kim loai bim = P¢ giam khoi lupng thanh kim loai

Thi du:
Cho mi€ng kém lugng du vao dung dich FeCl,

—
Zn + FeCl, (dd) ZnCl, (dd) + Fe

65¢g 56¢g

Theo phdn ng trén, n€u 65g kém bi hoa tan thi c6 56g sit bam vao. Do d6 thanh kém
sau phan ng s& gidm khoi lugng so véi trude phan tng.

Bai tap 28

Cho mdt dinh sit lugng du vio dung dich A gdbm 100ml dung dich CuSO4 0,2M. Sau khi
phdn tng xong, thu dudc dung dich B va dinh sit c6 dong bam vao.

a. Khoi lugng dinh sdt sau phdn ng ting hay gidm bao nhiéu gam?

b. Khoi lugng dung dich A véi dung dich B hon kém bao nhiéu gam?

c. Coi thé tich dung dich B vin Ia 100ml. Tinh ndng do mol dung dich B.

© http.//vietsciences.free.fr va http.//vietsciences.org V6 Héng Thai




Gi4o khoa H 6a V6 Co 36 Bién soan V& Hong Thai

(Cu=64;Fe =56)
DPS: a. kldinhsitting 0,16g b. klddB nhd hon ddA 0,16g  c¢. ddFeSO40,2M

Bai tap 28’
Nhing mot miéng kim loai M, ¢6 héa tri n, vao 200ml dung dich AgNO3 0,1M. Sau phdn
trng thu dudc 200ml dung dich A va mi&ng kim loai M (c6 Ag bam vao). Khdi lugng mi€ng
kim loai sau phdn tng c6 khdi lugng ting thém 1,52 gam.
a. Khoi lugng dung dich A 16n hay nhé hon bao nhiéu gam so véi khdi lugng dung dich
AgNO; lidc dau?
b. Xdéc dinh kim loai M.
c. Tinh néng d6 mol dung dich A.
Cdc phan @ng xay ra hoan toan.
Mg=24; Al=27; Cr=52; Fe=56; Cu=64; Zn=65; Pb=207; Ag=108)
PS: a. klddA nhd hon 1,52g b. M1a Cu c. dd Cu(NO3), 0,05M

Bai tap 29
Nhiing mot thanh kim loai Y (héa tri n) vao 0,5 lit dung dich FeCl, 0,24M. Sau mdt thdi
gian, 14y thanh kim loai Y ra vd dem cin lai thdy kh&i lugng thanh Y gidm 0,72 gam. Con
lai dung dich X. N&u gat 14y phan kim loai Fe bdm vao thanh Y thi thu dudc 4,48 gam Fe.
a. Xac dinh kimloaiY.
b. Tinh ndng d6 mol/lit ciia dung dich X. Coi th€ tich dung dich X vin Ia 0,5 lit.
Be=9; Mg=24; Al=27; Ca=40; Cr=52; Fe=56;Ni=59;Cu=064;
(Zn=65; Ag=108; Hg=201; Pb=208)
PS: a.Zn b. FeCl, 0,08M; ZnCl, 0,16M

Bai tap 29’
Nhing mot mi€ng kim loai M vao 200ml dung dich Cr(NOs); 0,25M. Mot lic sau 14y
mi€ng kim loai ra dem cin lai, thd'y khdi lugng gidm 0,09 gam. Gat d€ 14y hé&t phan kim
loai bim vao mi€ng kim loai M va dem hoa tan hét phan kim loai nay biing dung dich HCI
thi thu dugc 672ml mdt khi thoat ra (dktc).
a. Xac dinh kim loai M.
b. Tinh ndng dd mol chit tan ctia dung dich sau phan ng. Coi thé tich dung dich sau phin
ting cling 1a 200ml.
Be=9; Mg=24; Al=27; Ca=40; Cr=52; Mn=55; Fe=56; Ni=59;
Cu=64;Zn=65; Ag=108; Pb=207)
DbS: a.Mn b. Mn(NO3), 0,15M ; Cr(NOs), 0,1M

Bai tap 30 (Bo dé tuyén sinh dai hoc mon héa hoc)

LAy hai thanh kim loai X, Y c6 cling khdi lugng va déu ding trudc Pb trong diy thé dién
héa. Nhing thanh X vao dung dich Cu(NOs), va thanh Y vao dung dich Pb(NOs),. Sau mot
thdi gian, 18y cdc thanh kim loai ra khdi dung dich va can lai thdy kh&i lugng thanh X gidm
1% va ctia thanh Y ting 152% so vdi khdi lugng ban dau. Bié€t s6 mol ctia kim loai X va Y
tham gia phdn ng biing nhau va tit cd Cu, Pb thodt ra bAm hé&t vao cdc thanh X va Y.
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Mit khdc, d€ hoa tan hét 3,9 gam kim loai X cin diung V ml dung dich HCI va thu dudc
1,344 1it H, (8 dktc); Con dé€ hoa tan hét 4,26 gam oxit kim loai Y ciing can diing V ml dung
dich HCI trén.
a. Hay so sdnh héa tri cia kim loai X va Y.
b. S& mol ctia Cu(NO3), va Pb(NO3), trong hai dung dich thay ddi thé nao?
(Cu=64;Pb=207,0=16)
DPS: a. Bing nhau b. P9 gidm sd mol biing nhau

Bai tap 30’ (B dé tuyén sinh dai hoc mdn héa hoc)

Cho ba kim loai M, A, B (déu c6 héa tri 2) ¢6 khdi lugng nguyén tir tuong ¢ng 1a m, a, b.

Nhiing hai thanh kim loai M déu c6 khdi lugng 12 p gam vao hai dung dich A(NO3), va

B(NO3),. Sau mot thdi gian, ngudi ta nhan thdy khdi lugng thanh (1) gidm x%, thanh (2)

tdng y% (so v6i p). Gia sl cdc kim loai thodt ra bAm hét vao thanh kim loai M.

1. a. Lap bi€u thic tinh m theo a, b, X, y, biét ring s mol M(NO3), trong c4 hai dung
dich déu bing n.

b. Tinh gid tri cia m, khia = 64;b=207;x=0,2; y =28,4.

2. Khim=112;a=64;b=207thiti 1€ x : y 1a bao nhiéu?

3. a. Lap bi€u thic tinh m khi A 13 kim loai héa tri 1, B ¢6 héa tri 2, M ¢6 héa tri 3,
thanh (1) ting x%, thanh (2) ting y%, s6 mol M(NOs3); trong hai dung dich bing
nhau.

b. Trong ba kim loai Cu, Ag, Hg thi A, B la kim loai nao khi m = 52?2 Ti 1é X trong
y
diéu kién da cho (& cau héi 3a) 1a L

(Cu=064; Ag=108; Pb =207; Cr =52; Hg = 200)

bS: 1. m:bx+ay; m =65
xX+y
x 48 1 .o <
2. —=-—=——|[Thanh (1) giam 1%, thanh (2) ting 1,98% |
y 95 198
3. m:M; A:Ag, B:Hg
y—x

Trich dé thi TSPH, khéi B niim 2004
Hon hop A gom Mg va Fe. Cho 5,1 gam hdon hop A vao 250 ml dung dich CuSOy. Sau khi
phan Ung xay ra hoan toan, lgoc, thu dugc 6,9 gam chét ran B va dung dich C chua hai mudi.
Thém dung dich NaOH du vao dung dich C. Loc liy két tia dem nung ngoai khong khi dén
khdi luong khong ddi, thu duoc 4,5 gam chét rin D. Tinh:

1. Thanh phan phan trim theo khdi lwong ciia cac kim loai trong hdn hop A.

2. Nong do mol/lit ciia dung dich CuSOy.

3. Thé tich khi SO, (do & dktc) thu duoc khi hoa tan hoan toan 6,9 gam chat rin B trong

dung dich H,SO4 dac, nong.
Mg=24;Fe=56;0=16;H=1;S=32)
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DS: 1) 17,65% Mg; 82,35% Fe 2)03M  3)2,94 it

Trich dé thi TSPH, PHQG tp HCM, nim 2001
1. Dung dich CH;COOH 0,IM c6 d6 dién ly o = 1%. Viét phuong trinh dién ly
CH;COOH va tinh pH dung dich nay.
2. A la dung dich HCI 0,2M. B 1a dung dich H,SO4 0,1M. Tron céac thé tich béng nhau
cua A va B, dugc dung dich X. Tinh pH dung dich X. Cho 1g4 = 0,6; 1g2 = 0,3.
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