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Mivim biet elalt

BANG THUOC THU CHO CATION VA ANION.

ION | THUOC THU DAU HIEU PHUONG TRINH PHAN UNG

Mg* d tring Mg** + 2 OH — Mg(OH), ¢

Fe** , kk Feg2+ + 20H — Fe(gOH) i
 tring xanh —=>  héa nau db 2

4FC(OH)2+ 02 +2H20 = 4Fe(OH)g

Fe** NaOH 1 ndu da Fe** + 3 OH — Fe(OH); 4

Cu* A Cu** + 2 OH — Cu(OH), ¥
J keo xanh lam (tan trong NH;) 2

CU(OH)2+4NH3—> [CU(NH3)4] *+20H

NH M mii khai NH; + OH" — NH; T + H,0

Zn** ! keo tring N2OHd¥ ¢, Zn** + 20H —> Zn(Osz J _
(tan ¢4 trong NH; du) Zn(3(3H)2+4NH3_—> [Zn(NH;), 1**+20H

AL L - NaOH du AP’* + 3 0H — AI(OH); ¥

NaOH keo tring 2B A an A(OH)3+OH" —> AlO, +2H,0

(khong tan tf;ngo N}? Pb** + 2 OH — Pb(OH), {

Pb** I keo tring NaOHdU Pb(OH),+20H —PbO i +2H,0

. Cr'* + 3 0H — Cr(OH); ¥

Cr ! keo xanh xam NaOHdu .,

Ba™ | e H,SO, L ring — B & tan Ba™ +S0,” — BaSO,{

Hoic J + 2 2-

Caz.’f e Na,CO; i, trang —)H tan Ba™ + CO5” — BaCO; Jr

Li* Dot trén ngon Itra | Lira d6 tia

Na® | den khi Lia vang

K* Lira tim

Cr d  tring Ag'+CI'—> AgClY

Br J  vang nhat Ag'+Br — AgBry

I dd AgNO; J  vangsim Ag +T — Agld

PO,*  vang 3Ag"+ PO, — AgiPO

SO~ | BaCl J tring Ba®* +SO,> — BaSO, 4

SO;* BaCl, L tring =% tan Ba™ + SO — BaSO;{

hodc HCI stii bot khi 2H* + XO03* — H,0 + X0, T

CO;™

HCO; | HCI, H,SO, T khong phai mauBr, H* + HCO; — H,0 + CO, T

HSOy T 1am phai mau Br, H* + HSO; — H,0 + SO, T

S* Pb(NOs), hay d den Pb*+ S* > PbS{

AgNO; 2Ag" + ST > AgS
NO; | H,SO,, vun Cu T khong mau héa niu ngoai k.khi 3Cu+8H"+2NO; —3Cu**+2NO+4 H,0
Si0;* |  HCI 4 keo thily tinh 2H" + SiO;* — H,Si0;
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PHUONG PHAP VA BAI GIAI

Loai 1: Khoéng Giéi Han Thudéc Thw
Phuong phap .. ... ... . . e

a) Dung dich :NaCl, NaNOs, Na,SO4, Na,CO;:

Ti€n hanh nhin bi€t cdc miu thit theo trinh ty nhu bdng sau :

NaCl NaNO; Na,SO, Na,COs
Dd HCI - - - )
Dd BaCl, _ § ltdng | — |
Dd AgNO; d tring -

Cédc phuong trinh phan dGng :

2HCI + Na,CO; —>NaCl + H,0 + CO,7T

BaCl, + Na,SO; — BaSO, ¥ + 2NaCl

b) Dung dich: HCI, H,SO,, NaCl, Na,SO,

Dung quy tim, phan biét thanh 2 nhém :

-Quy tim héa d6 : HCl va H,SO, (nh6ém 1)
-Quy tim khong ddi mau : NaCl va Na,SO, (nhém 2)

Dung dung dich BaCl, d€ phan biét mdi chat trong nhém
Phuong trinh : Hoc sinh ty viét

Loai 2: Chi ding chat chi thi mau
Phuong phap : . ... ... .. e

a) Chi dung thém quy tim ,nhén biét cac dung dich :BaCl, , KHSO, , Na,COs;, NaOH, NH;AI(SO,), .

Dung quy tim, phan biét thanh 3 nhém dung dich :

) Do phdn iing
-Quy tim héa doé : KHSO, , NH,AI(S om 1) thiy phan
-Quy tim héa xanh : NaOH, Na,CO (nhém 2)
-Quy tim khong ddi mau :BaCl, (nhém 3)

Thit nhém 2 véi dung dich BaCl, (vira tim dugc)
-Na,COs cho ¥ tring , con lai 1a NaOH
BaCl, + Na,CO; — BaCO;{ + 2NaCl
Th& nhém 1 v6i dung dich NaOH (vira tim dugc)
- NH,AI(SO,); cho khi va két tlia keo tring, con lai 1a KHSO,.

2KHSO,+ 2NaOH — K,SO, + Na,SO, + 2H,0 (khdng c¢6 ddu hiéu phan biét)

NH,AI(SO4), +4 NaOH — NH; T + H,0 + Al(OH)3d + 2Na,SO,
b) Dung dich :HCI, BaCl,, KHCO;, (NH,),SO, (chi dung thém quy tim)

Dung quy tim dé thi cac miu
- Quy tim héa d6 : HCI, (NH4),SO, (nhém 1).
- Quy tim khong d6i mau : BaCl,.
- Quy tim héa xanh 1a dung dich KHCO; (do ¢6 phén ng thiy phan mudi)
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Thit 2 miu ctia nhém 1 véi dung dich BaCl, (vira tim dugc), miu c6 két tha tring 1a (NH,4),SO,.

Loai 3: Cé giéi han thuéc thu
Phuong Phap . .. . e

1) Chidung 1 axit thong dung va 1 baz thong dung phan biét cdc mau hgp kim sau:
a) Cu-Ag b) Cu-Zn c) Cu-Al

Thit cdc miu hdp kim véi dung dich HCI :
-Hgp kim khong tan 1a Cu-Ag
-2 hgp kim c6 gidi phong khi la: Cu-Zn va Cu-Al, thu 14y 2 mau dung dich vira nhan dugc rdi nhd thém
dung dich NH; cho dén du.
e c6 | keo tring khong tan trong NH; 1a dung dich sdn phdm ciia hgp kim Cu-Al
e c6 { nhung tan trong NH; du 1a dung dich sdn phdm ciia hgp kim Cu-Zn
Zn +2HCl - ZnCl, + H, T

Al + 3HCI1 — AICL; + % H, T

AICl; + 3NH; + 3H,0 — AI(OH); ¥+ 3NH,CI
ZnCl, + 4NH3 d [ZH(NH3)4] ClL

2) Chi dung H,O va HCl,phan biét 4 chitran riéng biét: Na,CO;, CaCO;, Na,SO4, CaSO,.

Hoa tan cdc miu thit trong nudc , ¢6 2 nhém :
-Nhom tan : Na,SO, , Na,CO;, (nhém 1)
-Nhém khoéng tan : CaCO;, CaSO, (nhém 2)
LAn lugt thém dung dich HCI vao 2 miu ctia mdi nhém :
-Nhom 1 : ¢6 khi sinh ra 1a Na,CO; = Na,SO,
-Nhém 2 : ¢6 khi sinh ra 12 CaCO; , miu khong tan 12 CaSO,.
Na,CO; + 2 HCl — 2NaCl + H,0 + CO, T
CaCO; +2 HCl —» CaCl, + H,0 + CO, T

3) Chi dung H,O va CO, ,phan biét 4 chdt bot : Na,CO;, CaCOs, Na,SO,, CaSO,.

Hoa tan cdc miu thit trong nudc , ¢6 2 nhém :
-Nhom tan trong nuGe la: Na,SO,4 , Na,CO; (nhém 1)
-Nhém khong tan la : CaCO;, CaSOy (nh6ém 2)
Théi CO, cho d&€n du vao nhém 2 (trong nudc), miu tan duge 12 CaCOs3, miu khong tan 13 CaSO,.

Nhé dung dich Ca(HCO3), vao 2 dung dich ctia (nhém 1) rdi thu 18y 2 chit két tda, ta thi 2 két tha nhian dudgc
biing cach thdi CO, vao nhu trén, két tia tan dugc 1a sin pham ctia dung dich Na,COs, két tia khong tan 12 sin
ph?fm ctia Na,SO,. T d6, suy ra mau chita Na,CO; va Na,SO,

Na,SO, + Ca(HCOs), — CaSO, 4 + 2 NaHCO;

Na,CO; + Ca(HCO3), — CaCOs ¥ + 2 NaHCO;

4) Chi ding HNOj; va mot mudi hday nhan bi€t cdc dung dich hdn hgp sau:
DNaNOs+Na,SO; , TH)Na,COs+Na,SO, , IIHNaCl,Na,CO; , TV) NaHCO;,NaNO;
Chon dung dich BaCl, 1am thudc thi:

-mAu dung dich khong hién tugng 1a NaHCO;, NaNO;

-3 mAu con lai déu ¢6 ¥ tring, loc 14y két tia.
Nhé dung dich HCI vao 3 két tlia vira thu dudc
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-N&u { khong tan = hdn hdp NaNO; vaNa,SO,
-N&u ¢6 sti bot khi va  tan mot phdn = Na,CO;va Na,SO,
-N&u tan hoan toan = NaCl va NaNO;

5) Chi diung 1 héa chit lam th& nao phan biét cdc dung dich riéng biét chita: NH,C1,(NH,),COs, Na,SO,, AlCI; ,
F6C12.
Chon thudc thit 1a dung dich Ba(OH), , k€t qud nhian dudc nhu bdng sau :

| NH,Cl  (NH,),CO; Na,SO, AICL FeCl, |
Ba(OH), | 0 T va tring d tring d keo tring | tring xanh |
Loai 4: Nhan biét su hién dién cida ion
Phuong Phap t . ..o e e e

s i , . . + 2-
a) Bang phuong phdp hda hoc , hdy nhén bi€t sy ¢6 médt cua cdc ion sau day trong dung dich: NH4 , SO4 , AP

,NO3

Ti€n hanh nhin biét theo sd dd sau :

+
T lam xanh quy tim — ¢6 NH4

T

NH51 /

SO | +NaOH l keo trang —» c6 AI°Y

Al to l trang khéng tan __, .4 SOZ'
" - trong axit

NOs NO; [+BaCly g

2.
SO, CushSO, 1 .
NO; T ——Thoa nau—»coNO3

Phuong trinh phén @ng :

NH,*+ OH  —» NH; T + H,0

AP** + 3 OH > Al(OH); 4

Ba™ + SO, — BaSO, ¥

3 Cu+ 8H' + 2NO; — 3Cu®* +2NO + 4H,0

b) Chi ¢6 quy tim va cdc dung dich HCI, Ba(OH), c6 thé nhan bi€t dugc cdc ion nio trong dung dich c6 chita
- + - 2- 2-
:Na", NH4, HC03, CO3 , SO4 .
Dung quy tim 1am chat chi thi, nhd tir tir dung dich Ba(OH), vao dung dich HCI d&n khi gidy quy chuyén vé mau
tim thi dirng, ta thu dugc dung dich BaCl, trung tinh. Ti€n hianh nhin bi€t cic ion theo sd d6 sau:
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tan va céT —>co CO32'

Na* BaCO3 | hci
NH4+ BaSOy du l
trang khong tan trong axit—> c6 S042
HCO3™ | +BaCl ’ °
Na*
CO32- du + T CO,—>c6 HCOy
5042 NHg | +HC
HCOg3-
o N, HBalH) t1am xanh quy tim
Ba?,Cl 4 auy

Nhu viy, c6 thé nhan bi€t dugc hau hét hét cac ion ngoai trir ion Na*.
Ba> + SO,> — BaSO. 4
Ba> + COs> - BaCO; |
BaCO; + 2H" — Ba®* + H,0 + CO, T
H'+HCO; — H,0 + CO, T
NH, '+ OH — NH; T + H,0

Loai 5: Khéng diung thém thudc thw.
Phuong Phap t . ..o e e e e

1) NaHCO;, Na,CO3, NaCl va CaCls,.
LAn lugt 1Ay mau héa chit clia 1o ndy nhé vio cdc lo con lai, d6i chi€u v6i két qua cla bing sau:

NaHCO; Na,CO; NaCl CaCl,
NaHCO; - - -
Na,CO; - | - \
NaCl - - -
CaCl, - \ ;

-2 miu khong hién tugng 12 NaHCO; va NaCl , ¢6 can 2 dung dich rdi 14y mudi dem nhiét phan, mudi bi phan
tich va suii bot khi 12 NaHCOs .

2NaHCO; —%5 Na,CO; + H,0 + CO,
-2 mAu c6 1 1an cho két tda tring 12 Na,CO; va CaCl, . LAy ba rin thu dudgc sau phdn t'ng nhiét phan (c6 chira
Na,CO;) thir v6i 2 dung dich nay = CacCl, sé tao N tring, con lai 1a Na,CO;.

CaCl, + Na,CO; — CaCO;{ + 2NaCl

2) HC], H2S04, BaClz, N32CO3;
LAn lugt 1dy miu héa chat clia lo nay nhé vao céc lo con lai, ddi chi€u vdi két qua cda bang sau:

HCl H,SO, BaCl, Na,CO;
HCI - - )
H,SO, - J tring 0
BaCl, - J tring J tring
Na,CO; T T J tring

-Né€u chi ¢6 1 1an gidi phéng khi = HCI

-N&u ¢6 114n cho ¥ tring va 1 14n gidi phéng T = H,SO,

-N&u ¢6 2 1an xuét hién ¥ tring = BaCl,.
-N&u ¢6 2 14n xuét hién ¥ tring va 11an gidi phéng khi 1a Na,CO;.
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Phuong trinh phan tng : Hoc sinh tu vi€t

3) 2 dung dich : KOH va AICl;.
LAy 1 trong 2 miu ho4 chdt (ky hiéu o ) nhd tir tif vao mau con lai:

KOH -N&u ¢6 ¥ keo tring va mot thdi gian sau két tha méi tan = o. 1a KOH (vi KOH ban diu
(@) thi€u so v6i AlCl,)

3KOH + AICl, —> AI(OH); 4 + 3KCl (¥)
DPé&n khi hét AICI; :

KOH + AI(OH); —» KAIO; + 2 H,O

«—AICI3

-N&u két tha 1ap titc tan ngay (hodc khong ¢6 ¥ ) = a 1a AICI; (vi KOH ban diu du so
AICIg vGi AICl;)
(@) AICL + 4KOH —> KAIO, +2 H,0 + 3KCI

MGd rong :

Thyc t&€ d&€n khi KOH hét s& c¢6 hién tugng tao két thia vi :

AlCl; + 3KAIO; + 6H,0O — 4AI(OH); J +3KCl

4) 2 dung dich : Na,COzva HCI

LAy 1 trong 2 miu hod chat (ky hiéu o ) nh tif tir vao mau con lai:

-N&u ban diu khong c6 khi thodt ra nhung sau mot thdi gian méi thay sdi bot khi = o

") la HCI
(vi HC1 ban dau thi€u so véi Na,COs)
m Na,COs HCI + Na,COs—> NaCl + NaHCO; (khong c6 T)
Pé&n khi hét Na,COs
HCI1 + NaHCO; — NaCl + H,0 + CO, T
N(Zjﬁo‘”’ _N&u tao khi ngay khi thém nhitng giot diu tién=> o 1a Na,COs (vi HCl ban ddu du so
véi N32CO3)
m «—HCI Na,CO; + 2HCI — 2NaCl + H,0 + CO, 1
5) 5 dung dich : NaHCO;, KHSO, , Na,S0O;, Ba(HCOs3), , Mg(HCO3),

¢ Dun néng cdc mau thu:

dung dich| NaHCO; KHSO4 Na,SO; Ba(HCOs), MgHCO;),

© Iz @ @ l !
e TS hop :
NaHCOq KHSOA NEbSOq
Ba(HCO»), %) 1t Co,, ¥ s
Mg(HCO3), %) T Co, J

Phuong trinh phdn ¢ng : Ba(HCO;), —> BaCO;{ + H,0 + CO,T
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Mg(HCO,), —> MgCO; 4 + H,0 + CO,1
Ba(HCO3), + 2KHSO, — BaSO, { + K>SOy + 2H,0 + 2CO,T
Ba(HCO3), + Na,SO; — BaSO; | + 2NaHCO;
Mg(HCO3), + 2KHSO, — MgSO, + K,SO, + 2H,0 + 2CO,T

Loai 6: Dua vao két qua thi nghiém dinh tén chat

1) C6 5 dung dich dugc dinh sé khong theo thi ty c6 thé chiéa cic chat :
NaOH,(NH,4),COs. C4c thi nghiém cho cic két qua sau:

HC], H2S04 ’ BaClz ,

. (1)+(4) — tring
. (2)+(1) —> { tring +3) dung dich trong sudt
. 2)+B v v ) — T

Hay x4c dinh s8 ctia mdi dung dich va minh hoa biing cdc phudng trinh phan @ng . (diu + : phdn ng v6i)
Giai:

HCl H,SO, BaCl, NaOH | (NH,),CO
3

HCI - - § )

H,SO, - J - 0

BaCl, - J - \s

NaOH - - - )

(NH,),COs ) T J 0

Dua theo gid thi€t dé cho va d6i chi€u theo cot doc clia bang, ta c6 :

e (2) phdn tng cho 3 14n sti bot khi va 1 1an két tha = (2) 1a (NH4),CO3

e (1) phdn ttng cho 2 1an k&t tha => (1) 1a dung dich BaCl,

e (4) phén tng cho 1 1an két tda va 1 14n sti bot khi = (4) 1a dung dich H,SO,
e (3) phén ting cho 1 1an sti bot khi va hoa tan BaCO; = (3) 1a dung dich HCI
¢ (5) 1a dung dich NaOH.

Phuong trinh phén @ng :

BaCl, + H,SO, — BaSO, | + 2 HCI

2HCI + (NH4),CO; — 2 NH,Cl + H,0 + CO, T

H,S0, + (NH,),CO; —(NH,),S0, + H,0+CO,T

BaCl, + (NH4),CO; — BaSO, I +2 NH.CI

2NaOH+(NH4),CO; —2NH;T +2H,0 + Na,CO,

BaCO; + 2HC1 — BaCl, + H,O + CO, T

2) Cé 6 lo chita 6 dung dich dugc dinh sé khong theo thié tu cé thé chia ciac chiat: NaNO;,CuCl,,
Na,S0,4,BaCl,Ba(NO3),,Na,CO;.Tim sé ctia mdi lo. Biét:

o (6)+ (V) vd)—

e (3 +(MVv(2) —

e (2)+ddAgNO; —
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Gidi :

NaNO; CuCl, Na,SOy4 BaCl, Ba(NOs3), Na,CO;

NaNO; - - - -

|1

CUC12 - — - - _

Na,SO, - . - N

BaCl, - - l _
Ba(NO3), B, - l

|«

Na,CO; - J - { )

Dua theo gid thi&t d& cho va ddi chi€u theo cdt doc clia bang, ta c6:
e (6) phan tng cho 3 1an k&t tha = (6) 12 dung dich Na,CO;

e (4) phan tng cho 1 1an két tha = (4) 12 CuCl,

¢ (5) khong c6 hién tugng = (5) 1a NaNOs.

e (3) cho phan tng dong thdi vé6i ca (1) va (2) = (3) phai 12 Na,SO,
e (2) phdn ng v6i AgNO; = (2) 1a BaCl,

e (1) con lai 1a Ba(NOs),

Phuong trinh phdn dng :

BaCl, + AgNO; —>........... + o

Na,CO; + CuCl, +......... I + o o
Na,SO, + BaCl, —>............... o

Na,SO, + Ba(NO3), > .ol T

Na,CO; + BaCl, e o

Na,CO;+ Ba(NO3)y —> . ..oviiiiiia. o
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