Khoa Hoa Giao trinh théc hanh C6 sb ly thuyet Hoa phan tich

CHUONG lI: BDINH TiNH CATION

BAI 5:
PINH TiNH CATION NHOM 1: Ag*, Pb*

I. CHUAN BO:
1. Dung cu:
- 6 OAg nghiein trung - 1Pipet 10ml
- 1 Kep oAg nghiein - 1Caaphaatich
- 1 Rea conn - 3 OAg nhoigio¥
- 1Pipet5ml -
2. Hoa chat:
- Dung dch HNO3; 6N - Dung d&h Na,S,03 0,1N
- Dung d&h HCI 6N - Dung d&ch NaHPO,4 0,1N
- Dung déch NH4OH 2N - Dung dé&ch K4[Fe(CN)g] 0,1N
- Dung dach NaOH 2N - Dung dah KSCN 0,1N
- Dung d&ch CH3COOH 2N - Dung dach NaOH 5N
- Dung d&h K,CrO,4 5% - Dung d&ch HCI 0,1N
- Dung d&h KCN 0,1N - Dung d&h Na,SO,4 0,1N
- Dung d&h KI 0,1N - Dung dah (NH4);Mo00, 0,1N
- Dung d&h KBr0,1 - Dung d&h HCI 2N

- LalCu
I1.NONH TINH Ag™: (dung déch faél pha ti @ung dach AgNO3 0,1N)
Thi nghiem 1:

- Lag 5 gio¥dung dch fadi + 3 gio'HCI 6N — xuaBhiei kefitu@a tradg
- Ly taén redaq tua . Theén ti mg gio¥ NH,OH 2N vag tuia tradg — tui hoaifen
- Theén tiep ti mg gioHNO3 6N vag tu fen — tuié tradg xuaéhied trollar

CAU HOI:

1. Ha§ vietcat phi 6ng trinh phai i ng xaly ra?
2.  Colthedung dah HCI baag dung dach NaCl coifi 6 khoag? Giai thich

Thi nghiem 2:
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Khoa Hoa Giao trinh théc hanh C6 sb ly thuyet Hoa phan tich

—  Lag 5 gio¥dung d&ch faa + ti mg giot NaOH 2N hoaé CH3;COOH 2N (tuy theo moa
tri 0mg cui dung dach faar) Fedhenh vedpH =7

—  Theén 5 giotdung dach K;CrO4 5% — xuaéhiei tué maga ol

—  Gaii lag ketitu@a theén ti mg gio¥ NaOH 2N. Quan sat hied to diig

CAU HOI:

1. Tat'sao phai chanh pH cua dung dach maii 6ipH = 7?
2. Viefcat phi 6ng trinh phain § ng xay ra?

Thi nhiem 3:

- Lag 5 giow'dung dach maii cho vag oag nghiein trung + 2gio¥ Kl 0,1N — xuaghiein
tué mag vamg.

- Lag 5 giow'dung dach maii cho vag oag nghiein khat + 2giof KBr 0,21N— xua&hiei
tua mag vagg nhai

- Gan lag keétua 6lhai oAg nghiein tred, nholvag cai2 oég chia ke tud 5 gioW
NH4OH 2N — so sanh lj 6iig tui coitrong hai oAg.

- Lam lar'thi nghiein vaghay NH,OH baég dung dach KCN 0,1N — quan sat hieih
ti 6ig — so sanh If 6iig tui coitrong hai oAg.

- Lam lar'thi nghiein vaghay NH,OH baag dung dach Na,S,0; 0,IN — quan sat
hiei ti 6Wg — so sainh i 6#ig tu@ coitrong hai 0Ag.

CAU HOI:

1.  Vieacat phi 6ng trinh phai i ing xay ra trong cat thi nghiein?

2. Giai thich si thay ro#li 6#ig tu coltrong hai oAg nghiein i ing voi ti @g dung ddch
lamn thuod thi {

3.  So sanh khalnaég tan cu@ cai2 ketitu trong NH,OH vadrong Na,S,03?

Thi nghiem 4:

- Lag 5 giov'dung dich maii cho vag oag nghied trung. Theén ti g giotNaOH 2N —
Xuafhien tud tradg, sau chuyea sang mag naé fen.

- Gaii lay ketitud + theén th mg giot NH,OH 2N — tué botan.

- Lam lar'thi nghieim, nhi ng thay NH,OH bagg HNO3 6N. Quan sat hiein ti 61g.

CAU HOI:

1.  Vie&cat phi 6ng trinh phai t ing xaly ra?
2. Sah phaén cua dung dich Ag® voi NaOH vi & tan i 68 trong dung dich NH3, vi &
tan trong dung dach HNO3 neé chuing colphai lahd chaéli 689 tinh khoag ?

Thi nghiem 5:

- Lag 5 giov dung dich mail cho vag oAg nghiein trung + cho ti @g gio¥ Na,HPO,
0,1N — xuaéhiei tud maga vamag.
- Gain lagt ke&tué + ti mg gio NH,OH 2N. Quan sat hied ti diig.

CAU HOI:
1. Vie#cat phi 6ng trinh phah i ng vaaiai thich?
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2. Ned thay dung dach NH,OH baag dung dich NaOH 2N thi colthay foéhiedn ti diig
khoég? Giai thich

Thi nghiem 6:

- Lag 5 giov'dung d&ch maii cho vag oég nghiei trung + cho ti mg gio¥ K4[Fe(CN)g]
0,1N — xuathiei tuq mamg traég
- Gaii keaitua + 5 gio¥ NH,OH 2N fun soé Quan sat hiei ti 6g

CAU HOI:

1. Vieacat phi 6ng trinh phain § ng va@iai thich?
2. Ned thay dung dach NH,OH baag dung dich NaOH 2N thi coithay foéhien ti 0iig
khoég? Giai thich

Thi nghiem 7:

- Lag 5 giowdung dach madi + 2giof KSCN 0,1N — xuaéhied tua maa tradg
- Tiep tug cho ti mg gio¥r KSCN feé di . Quan sat hiei ti 6g

CAU HOI:

1.  Vieacat phi 6ng trinh phai i ihg vaaiai thich?
2. DiWpah khainaég ta® tua cua Ag” voi dung dich CN” vagsCN™ ?

111.NONH TINH Pb*": (dung déch maii pha ti @lung déch Pb(CHCOO), 0,1N)
Thi nghiem 1:

- Lag 2 gio¥dung dcch faal + 2—3 gio¥ NaOH 2N — xuaéhiei tué mawa traég
- Gaii ketitud + ti mg gioW¥ NaOH 2N fea di . Quan sat hiei ti 6g.

CAU HOI:

1.  Vieacat phi 6ng trinh phai § ing vaaiai thich?
2. Ned thay NaOH baag dung dach NH4OH thi coithay foéhiein ti 0iig khoag?

Thi nghiem 2:

- Lag 5 giowdung d&ch faa + 5 gio¥ dung dach CH3;COOH 2N + 5 gio¥ dung dich
K2CrO4 5% — xuaéhiei tui vamg
- Tiep tug theén 5 gio¥NaOH 2N + fun noing, quan sat hiein ti 6ig.

CAU HOI:

1.  Vieaphi 6ng trinh phai § ihg xay ra?
2. Neé tac duiig cuéa CH3COOH trong phah o ing?

Thi nghiem 3:

- Lag 5 gio¥dung dach mai + 5 giow'dung dach HCI 0,1N — xua@hiei tua tradg
- Tiep tug cho theén 5 gio¥H,0 + Fun noing. Quan sat hiei ti 6ing.

CAU HOI:

1. Vieaphi 6ng trinh phain i hg xay ra?
2. Coltheaung dach HCI baag dung dach gi madkhoag lam thay foétuéa tradg taw ra?
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3. Dumg HCI fin iaé thi colthay roéhien ti 6ig khoag? Giai thich?

Thi nghiem 4:

—  Law 5 giov'dung d&ch maii + 2 gio¥dung dach KI 0,AN — xua8hiei tua vamag oing
anh.

—  Tieptug cho theén Ii 6iig di thuoa thi { Quan sat hiei ti 6iig

- Lam lar'thi nghiein nhi ng khoag cho di thuoa thi imadin soddung dach. Quan sat
hied ti 61g.

CAU HOI:

1. Vie#phi 6ng trinh phai 0 ihg xay ra? Giai thich

2. Co che&ua 2 hieh ti 6iig 602 oAg nay nhi thedag?

Thi nghiem 5:

- Lag 5 gio¥'dung dach maii + 3gio¥Na,SO4 0,1N — xua&hied tuia tradg

- Gaii lag keétu@a + 5 giovH,SO, faim faé. Quan sat hiei ti oiig.

CAU HOI:

1. Vietphi dng trinh phah § ing?

2. Neé thay H,SO, fain faé baag dung dach NaOH thi coithay foéhiei ti 61ig khoag?
Giai thich?

Thi nghiem 6:

- Lag 5 giow dung dach maii cho vag oag nghiein trung + 2 gio¥ (NH;),MoO,4 0,1N
— Xuahhiei tua mag traég.

CAU HOI: Vieaphi dng trinh phai § ng vagyiai thich hied ti 61ig?
IV. NONH TINH HE THONG HON HOP:

Dung déch faar lachoi hop goim: Ag™ vagPb?* fi 6 pha voi noang f0i0,1+ IN. Lagt

10 gio¥dung dcch fedl + th mg giow'dung dich HCI 6N fed khi ngi mg kefitud, ly taén that

ky@thu i 6@ dung dch low (L1) vadkeétul (T1). Ri @ T1 bagg ni 6t cavamhap ni ¢ ri &

vag (L1) fedim cat Cation nhoim khat. Chia (T1) thamh 2 phaa:

- Phai 1: (T1) + 2ml ni 6¢ ca fun cach thuyikhoaing 5 phut, feddi nguoi, ly taén
ngay vamhanh choing gaii phaa dach lo® qua oég nghiein khat, cho vag oag
nghiein nayg 5giov'dung dach KI 2N hoaé dung dach K,CrO,4 5%, thag colkeétui
vamg, chi ng toicollon Pb?*,

- Phat 2: (T1) + 5 gio¥NH3; 2N — tu@ tan thagh dung dach (D1.2). Theén ti @g gio¥
HNO; 2N vag (D1.2), thagt colkefitui tradg xuagihiei, chi ing toicoiCation Ag”.

CAU HOI:

1. Lap s6 foaphaa tich heithoag Cation nhoim 1?
2. Vie#phi 6ng trinh cat phai i ng?
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BAI 6:
PINH TiNH CATION NHOM II: Ca%**, Ba**, Sr?*

I. CHUAN BO:
1. Dung cu:
- 6 OAg nghiein trung - 1 Pipet 5ml
- 1 Kejp 0Ag nghiein - 1 Pipet 10ml
- 1 Kem con - 1 Caa phaa tich

- 3 OAg nhoigio¥

2. Hoa chat:
- Dung d&ch CH3;COOH 2N - Dung d&h H,SO4 2N
- Dung d&ch K,CrO4 5% - Dung dcch ri 6ii Etylic
- Dung d&ch Na;HPO4 0,1N - Dung d&ch (NH,4).CO3 0,1N
- Dung d&ch K4[Fe(CN)g] bad hoa - Dung dah pH=9 (pha ti BNH,CI +
- Dung d&ch HCI 2N NHs)
- Dung dach (NH4)2C,0,4 0,1N - Dung dach CH3COONa 2N

I1. NONH TINH Ca*:
Thi nghiem 1:

- Lag 5 giovdung dcch fadn + 5 giowdung dich CH3;COOH 2N (dumg giag pH fedied
chenh pH cu@ dung d&ch < 7) + 5 giovdung dach (NH,4)2C.,04 0,1N + Fun noing.
- Quan sat hiei ti 6ing.

CAU HOI:

1.  Vie&phi dng trinh phah § ing giai thich hiei ti 6Wg? Nea vai troauf CH3;COOH vag
viet phai Fun noing trong phain i hg?
2. Neé thay CH3COOH baag dung dach NH3 0,05N thi coithay foégi khoag?

Thi nghiem 2:

- Lag 5 gio¥dung dcch fadn + 5 giotH,SO4 2N + 2 giow'rd 0 Etylic
- Quan sat hied ti 6Wg.

CAU HOI: Vietphi 6ng trinh phai § ing vaggiai thich vai trogcuéa C,HsOH trong phai
i ing?
Thi nhiem 3:

- Lag 5 gio¥dung dach mai + 5 giow’(NH,4),CO3 0,1N — xuaéhiei tua magd tradg
- Gaii lag ketitu@a + ti mg gioWHCI 2N. Quan sat hiein t) 6iig.

CAU HOI:
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1. Vieéphi 6ng trinh phah o ing?
2. Colthedhay HCI bagg H,SO, colfi 6 khoag?

Thi nhiem 4:

- Lag 5 gio¥dung dach mail + 5 giow'dung déch feim pH = 9 (pha ti &NH4CI + NH3).
- Nun noing + 3 gioWK4[Fe(CN)s] bad hoa mdi pha. Quan sai hied ti 6wig.

CAU HOI:

1.  Vie#phi 6ng trinh phai 6 ing.

2. Tarsao larsi iduiig dung dach fein pH = 9?

3. Thuoé thi i KsFe(CN)g colfi 6% dumg Fednhan bie& Ca®* trong hoin ho dung dich
Cation nhom 2 khoag?

Thi nhiem 5:

- Lag 5 giov'dung dach mai + 2 gioi'NaOH 0,1N (cho vag thai nhe'hhamg tranh gagt
ke&tud) + Theén 1 gio¥thuoé thi iMurexit 1% — xua&hiein dung dach mag tim hoa
cag

CAU HOI:

1.  Vieécac phi 6ng trinh phah § ng vaaiai thich?
2.  Neé vai trogu NaOH trong phain o ing?

I11. NONH TINH Ba*": (maii fi 6€ pha ti @lung déch BaCl, 0,1N)
Thi nghiem 1:

- Lag 5 gio¥dung d&ch faéi + 5 giov'dung dech H,SO,4 2N — xuaéhied tuia tradg
- Theén 1 giovHCI i+ 3 gioWHNO;3 faim faé. Quan sat kehtué.

CAU HOI:

1.  Vie#phi 6ng trinh phai § ing?
2. Coithedhay dung dah H,SO, bagg chaéikhat i 0€ khoag? Cho viduT

Thi nghiem 2:

- Lag 5 giowdung dich faa + 5 giowdung dach CH3;COOH 2N + Theén 5 gio¥'dung
dach K,CrO4 5% + fun nhe'f-> xuaéhiei tu maa vaag.

CAU HOI:

1. Vieéphi 6ng trinh phain i hg? Vameé vai tro@us CH3COOH trong phai § ing?
2. lon Sr**, Ca®* colgagi cah troicho phai i ng nay khoag?

Thi nghiem 3:

- Lag 5 gio¥dung dah mais cho vag oég nghiein trung + cho theén 3 gio¥'dung dach
(NH,4),CO3 0,1N — xuaéhiein tud magd traég.
- Gaii lag keéitud + to mg gioWHCI 2N. Quan sat hiei ti 6ing.

CAU HOI:
1.  Vie#cat phi 6ng trinh phai o ing va@iai thich?
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2. Ned thay dung dich HCI baag catch sug khi CO, vag dung dcch thi collam thay fpé
hied ti 6ig khoég?
Thi nghiem 4:

- Lag 5 gio¥ dung d&ch maii cho vag oAg nghiein + the&n 3 gio¥ dung dcch
(NH4)2C204 0,IN —» xuaéhien tuh traég.
- Gaii lagt keétuda + 3 giotHCI 2N. Quan sat hied ti 6iig.

CAU HOI: Vie#phi 6ng trinh phain i hg fediai thich?

Thi nghiem 5:

- Lay 5 gio¥dung dich mais cho vag oég nghiein + theén 3 giow'dung dach Na;HPO,4
0,1N — xua&hiei tua traag

- Gaiil lagt keétué + 3 gioWHCI 2N. Quan sat hiei ti 6iig.

- Lap larthi nghiein treé nhi ng thay HCI baag dung dach CH3COOH 2N. Quan sat
hiein ti 6wg.

CAU HOI:

1. Vieéphi 6ng trinh phai § ng feaday ra?

2. Cat lon Sr**, Ca*" colgast ahh hi 6ing cho phai i ng nay hay khoag?

IV. NONH TINH Sr?*: (dung déch maii pha ti @lung déch SrCl, 0,1N)

Thi nghiem 1:

- Lag 5 gio¥dung dach feél cho vag oag nghiein + theén 5 giordung dach H,SO4 2N
— Xuathiei tua traég

CAU HOI: Vie&phi 6ng trinh phai § ng xay ra?

Thi nghiem 2:

- Lag 5 gio¥dung dach faa + 5 gioi'dung dach CH3COONa + theén 5 giowdung dach
K2CrO,4 5%, Fun nhe'r—» xuathiei tua traég.

- Gaii lagt keéitua + 5 giot' CH3COOH 2N. Quan sat hiei ti 6ig.

CAU HOI:

1.  Vie#phi 6ng trinh phai § ng xay ra?

2. Trong thinghiein nay, keéluai gi vedsi ‘khat biet gii & Sr**, Ba®*?

Thi nghiem 3:

- Lag 5 giot dung d&ch maii cho vag oAg nghiein + 5 gio¥ (NH,4),CO3 0,IN + fun
noing — xuathiedn tua traag

- Gaii lagt kefitua + HCI 2N. Quan sat hiei ti 6iig

- Lap lar'thi nghiein nhi ng thay HCI baag CH3COOH 2N. Quan sat hiei ti 61g.

CAU HOI: Vieaphi 0ng trinh phai i ng xay ra?

Thi nghiem 4:
- Lag vag oag nghiein 5 giow'dung dcch ni 6¢ thagh cao (dung dach CaSO4 bad hoa)
+ thedn ti mg gio¥dung déch mail. Ned/ed moi thopgian. Quan sat hiei ti 0iig.
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CAU HOI: Vie&phi dng trinh phai § ng xay ra?
V. NONH TINH HE THONG HON HOP:
1. Nénh tinh hon hép nhom 2 cation:

Dung déch fadl ladon hop Ca?t, Ba®*, Sr** fi 6 pha vdi nong 7i0,1N - 1N
Lag 5 giowdung dach fedl vag 0Ag nghiein + 5 gioi'dung dach CH3;COOH, fun nhey
thedn ti mg gio¥ K,.CrO4 10% — kefitua vamg (BaCrO4\ | vi tich sodan cu@ SrCrOy,
CaCrOy, BaCrO, lai li 6¥lap4,44 - 3,15 - 9,93 ) — chi ing toicoiBa?*
Li taén lag dung dcch chia laem 2 phaa:
~ Phad 1 + 5 giowdung ddach (NH), SO, bad hoagNun cath thuiy 7 - 8 phut —
xuaé hien tuda tradg cu@ SrSO,. Li taén boikeétua theén vag dung dach 5 gio¥
(NHg), C,04 0,5M thi coukettua trafg CaC,0,4 khoag tan trong CH3;COOH >
Chi ing toicoiCa®*
— Phaa 2 + 5 gio¥'CaSO, bad hoag— kehtuh tradg xuathiein. Chi ing toicoiSr**
2. Nonh tinh hon hép 2 nhom Cation 1 va 2:

Dumg dung déich il lachoih hop cat ion Ag*, Pb?*, Ca®* , Ba®*, Sr** fi 6% pha voi

noig foiéth @,1N + 1IN

Lag 10 gio¥'dung dcch fed + ti mg gio¥dung dach HCI 6N fea khi ngi mg keatua, ly

taén thai kypthu fi 6@ dung dach low (L1) vakeétuda (T1).

Phaa tuia (T1) fi 08 xi (lyifedhat hien cac Cation nhoim 1.

Phaa dung dcch log (L1) i 6@ xi ilyifedhat hien cation nhoim 2.

Phan tua (T1): i 6€ chia thagh 2 phaa:

— Phaa 1: (T1) + 2ml ni 6t ca8 fun cach thuyikhoaing 5 phut, feddi nguoi, ly taén
ngay vasmhanh choing gaii phaa dach lo® qua oég nghiein khat, cho vag oag
nghiein nag 5 gio¥dung dach K1 2N hoaé dung dach K,CrO4 5%, thagt colke&tua
vamg, chi ing toicolion Pb?".

— Phaim 2: (T1) + 5 gioW NH3 2N — tu@ tan thagh dung dcch (D1.2). Theén ti ag
giot' HNO3 2N vag (D1.2), thay colke&tu@a tradg xuaéhien, chi ing toicoiCation
Ag’.

Phan dung dich loc (L1): theén 3 gio¥'ri 6 Etylic + ti mg giowH,SO,4 6N cho fea khi tua

i 0C ta® ra hoam toam (thi theén 1 giow H,SO,4 ni &). Li taén, thu fi 0T tud, gaii cad thai

(Fi @g Ffeanatituad).

—  Cho 7 - 8 giot'Na,COs bad hoa vag tua (T2) feachuyeéd thamgh tua Cacbonat (khi
cho Na,CO3 bad hoa vag nhoilag fua thuyitinh khuag cho tué tan ra, fem |i taén.

Lap larthao tac tred it nhat3 lam (nhoigai tuia caé thain). Cuoécumg hoadan tua

trong CH3COOH 2N (theén ti mg giow dung dcch acid Fedua phai tan he§. Nun soa

dung dcch roi theén 2 - 3 gio¥ K,Cr,0O7 10% (1N) cho feé khi dung dach coikeétua
vagg — chi ing toicolBa?* (Ghi chui Ned coilai Pb?* thi cuig coitus PbCrO,4 vamg.

Nho ng tu@ nag sedan trong NaOH 2N)

—  Li taén bolhe&tua BaCrO4, gii dag dung dcch lo€ (coimaw hoang da cam) + 5 gio¥
dung ddch (NHg)2 SO, bad hoagNun caich thuly 7 - 8 phut, tui xuaghiei chi ing toicol

Sr¥*

24



Khoa Hoa Giao trinh théc hanh C6 sb ly thuyet Hoa phan tich

—  Litaén bolke&tui theén vag dung dach 5 gio¥(NH,4), CrO4 0,5M thi colkeétud traag
khoég tan trong CHsCOOH — chi ng toicoiCa®*

CAU HOI:

1.  Lap sb fpdphaé tich heéthoAg hoi hop Cation nhom 1 va®?
2. Vietphi 6ng trinh catc phai § ing?
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BAI 7:
PINH TiNH CATION NHOM llI: AI**, Cr3*, Zn?

I. CHUAN BO:
1. Dungcu:
- 6 OAg nghiein trung - 1Pipet 5ml
- 1 Kejp 0ag nghiein - 1Pipet 10ml
- 1 Rea conn - 1 Caé phaa tich
- 3 OAg nhoigio¥
2. Hoachat:
- Dung d&ch CH3;COOH 2N - Dung d&ch NH3; 6N
- Dung d&h Na;HPO,4 0,1N - Dung d&ch NH4CI bad hoa
- Dung d&ch K4[Fe(CN)e¢] 0.1N - Dung d&ch Aluminon 0,1%
- Dung dah HCI 6N - Dung dach H,0, 5%
- Dung d&ch H,SO,4 6N - Dung d&h H,SO4 1IN
- Dung dach pH = 5 (pha tig - Dung dach AgNO; 0,1
CH3;COOH + CH3COONa) - Dung dcch ri 6 Amylic

11. NONH TINH AI®*:
Thi nghiem 1:

- Lag 5 gio¥dung d&ch faa cho vag oag nghiein trung + 3 giow'dung dach NH;3 6N roi
fun noing — Xxuathiein tui tradg keo Al(OH)3

- Tiep tug cho 3 gio¥rdung dach NaOH 5N, laé fedl dung déch. Quan sat hiei ti 6g

- Theén ti mg gio¥ NH,Cl bad hoa+ fun soé Quan sat hiei t§ 6g.

CAU HOI:

1. Vie&cat phi 6ng trinh phai o ng fadaly ra trong thi nghiein?

2.  Taw'sao phai fun soadung dah luc cho NH4CI? Giai thich?

Thi nghiem 2:

- Lag 5 giov'dung dcch faal cho vag oAg nghieim + 3 gio¥dung dach NH3 6N + 3 gio¥
Alizarin + fun soaky8— xuathieh tua mag foida cam.

- RNednguoi. Cho vag 3 gio¥ CH3;COOH 2N. Quan sat hieh ti 01ig.

CAU HOI: Vie#cat phi 6ng trinh phai i ng faday ra trong thi nghiein ?

Thi nghiem 3:
- Lag 5 giow'dung dach maii cho vag 0&g nghiein + 4 giowdung dich fein acefat Ph =
5.5 + 3 giov'dung dach Aluminon 0.1% — xua&hiei chamag naé ol
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