ON TAP PHAN TiCH PINH TiNH
Néi dung 1: HE THONG PHAN TiCH BINH TiNH

Cau hoi
1. Trinh bay hé théng phan tich céc cation ?
2. Trinh bay hé théng phan tich cac anion ?
1. Cac hé théng PTDT

- Phan I&n cac chat vo co ton tai trong dung dich dwdi dang cac chét dién ly. Cac chét
nay phan ly hoan toan hay mét phan thanh cac ion, do d6 phan tng gitra cac chét véi
thuéc thir [& phan &ng ion

- Trong PTDT, céac ion dwgc chia thanh nhém dwa trén dac tinh cGa chang dbi véi thube
thir: tao tha, gibng nhau va khac nhau vé dé tan, ...

1.1. Hé théng phan tich céac cation
1.1.1. Hé thdng H,S (hé théng phan tich sulfur)

- Cac cation dwoc chia thanh 5 nhém dwa trén co s& do tan cla céac sulfur, clorid va
carbonat. Cho phép thyc hién phan tich theo mét trat ty xac dinh

- It st dung vi thoi gian phan tich qua dai 25 — 30 gid, viéc tim cac ion cta nhom cubi
khéng chinh xac do dung dich bj pha lodng, can phong phan tich cé thiét bi dac biét

1.1.2. Hé thdng acid - base

- Céac cation dwoc chia thanh 6 nhom tly theo phan &ng cta chang dbi véi HCI, H,SOy,,
kiém, amoniac

- Uu diém: s dung dwoc nhirng tinh chat co ban cia cac nguyén t6, quan hé gitra cac
nguyén té véi acid va kiém, tinh lwéng tinh cia cac hydroxyd, kha nang tao phtrc, ...

Nhém  lon Thuéc thie nhom Dac diém
I Ag*, Pb%, HCI 6M Taa clorid trang, khong tan trong
Hg,™ HNO;
I Ba?*, Sr**, Ca** H,S0, 3M/cdn 90° Tua sulfat, khdng tan trong acid vo co,
acid acetic
1l APt Cr¥, zn®*  NaOH 3M du Hydroxyd lwéng tinh, tan trong kiém
dw
\Y; Fe*, Mn%, NaOH va H,0, Hydroxyd khéng tan trong kiém duw
Mg?, Bi**




\Y; Cu?', Co?%, NH,OH duw Hydroxyd, tao phtrc tan trong NH,OH
Hg? dw

VI Na*, K*, NH," Khong c6 thubc thor
nhém

1.1.3. Hé théng phosphat — amoniac
- Céc cation dwoc phan thanh 5 nhém dwa trén thuéc ther nhoém 1a phosphat va amoniac
- Phwong phap tién hanh phtrc tap, it st dung thubc thir riéng biét

1.2. Hé théng phan tich céac anion

1.2.1. Cac phwong phap phan loai anion
- Chuwa tim dwoc cac thudc thtr nhém that tdt nhw cation

- Thubc thtr 4p dung cho anion thwérng chi dung dé thir so bd sw hién dién cla cac anion
hay khéng

- Céc thubc thtr nhém cla anion dwoc phan loai nhw sau:
- Thubc thir 1am phan hay va gidi phdng chét khi: HCI va H,SO, lodng
- Thubc thir tao tha: BaCl, trong méi truwéng trung tinh, AgNO; trong HNO;
- Thubc thir 1a chét oxy hda: KMnO,4, HNO; déc, H,SO,
- Thubc thir 14 chét khiv: KI
1.2.2. Cac phwong phap phéan tich anion
- C6 3 phwong phap: phan tich hé théng, niva hé théng va riéng biét

- Tién hanh phan tich nira hé théng dbi véi cac anion trong d6 mét sd dwoc thir thang tor
dung dich phan tich, mét sé dwoc chia thanh nhom

Nhém  lon Thuéc ther DPic diém
I Cl, Br, I, SCN, CN, AgNO; trong HNOj3 lodng Tua
S?, S,05”
Il S03%, SO,*, AsO;”, BaCl, trong méi trwdng Tda trang tan trong
PO,% BO,, COs* trung tinh hay kiém nhe acid trlr BaSO,
1l NOs, NO,, MnOy, Khong cé thubc ther nhom

ClO5, CH;COO", C,0,*




NGi dung 2: PHAN TICH CATION NHOM | (Ag®, Pb*, Hg,™)

Cau hoi
1. Trinh bay dac tinh chung va phan rng dinh tinh chung cda cation nhém | ?
2. Viét cdng thirc héa hoc, hién twong dac trwng clia cac phan &ng dinh tinh dbi véi cac
ion Ag*, Pb*, Hg,** va viét phwong trinh ion minh hoa ?
3. Dua vao phan &rng nao dé phan biét Ag* va Hg,** ?
4. Lam thé nao dé tach Pb? ra khéi hdn hop céac cation nhém | ?
5. V& so do ly thuyét phan tich cation nhém | ?

1. PAC TINH CHUNG CUA NHOM

Trong dung dich nwéc cac ion Ag*, Pb?*, Hg,?* khéng mau

Mot s6 mudi ctia ion nay 1a nhivng hop chat cé mau.

Hop chat c6 mau cua bac (bromid, iodid: vang), (cromat, dicromat: dd)

Hop chat c6 mau cua thdly ngan | 1a bromid c6 mau vang, iodid c6 mau xanh luc

Hop chét c6 mau cla chi nhw iodid ¢ mau vang nghé, sulfur c6 mau den, cromat c6
mau vang twoi

Trong cac phan (rng oxy hdéa — khi: ion bac va ion thdly ngan | thé hién tinh oxy hoa.
Chang bi kht» dén trang thai nguyén td

2. PHAN IPNG CHUNG CUA CATION NHOM |
2.1. V&i HCI

Céc cation nhém | tac dung vé&i HCI loang trong méi trwrng HNO; dam dac tao tda clorid trang
AgCl, PbCl,, Hg,Cl, it tan trong nwéc

HCI Ia thubc thtr nhdm cuta cation nhém |

Dung thubc thtr nay dé tach cac cation nhém | ra khdi cac nhém khéac

AgCl tan trong dung dich NH,OH, (NH,),CO5 tao thanh phdrc [Ag(NHa),]"

PbCl, tan dwoc trong nwéc nong. Dung phan tng nay dé tach Pb* ra khdi hdn hop co
chva Ag* va Hg,*"

Hg.Cl, phan &ng v&i NH,OH cho tua den Hg va phirc NH,HgCI (mercuri amido clorid)

2.2. V&i kiem NaOH hay KOH

Céac cation nhom | tac dung véi NaOH hay KOH tao tda hydroxyd va oxyd: Ag.O mau den,
Pb(OH), trédng, Hg,O den

Hg,?* + 20H - Hg,0 + H,0



2.3. V@i kali hay natri carbonat

- K,COj3 va Na,COj; phan rng véi cation nhom | tao tia Ag,CO; va Hg,CO; ¢d mau trang,
Pb,(OH),CO; (chi carbonat kiém) két tda trang

- Hg,COs3 bi phan hdy nhanh theo phwong trinh
Hg,?* + COz® — Hg,COs { vang
Hg,CO; — Hg { den + CO, T + HgO
3. PHAN I’NG PINH TiNH TUPNG ION
3.1.lon Ag®
3.1.1. Véi HCI

Cho tha AgCl trédng von, khong tan trong acid, ké& ca cac acid vé co dam ddc nhw HNO;, H,SO..
V6&i HCI dam dac co6 thé tan mot phan. Ngoai anh séang, tha bj den mot phan do Ag* bj khor
thanh Ag.

Ag" + HCl —» AgCI{ + H*
3.1.2. Véi kalicromat

Ag* phan &ng véi K,CrO, tao két tia dé gach. Phan &ng phai tién hanh trong méi truwéng trung
tinh, néu la méi trwedng kiém sé tao tta Ag,O, méi trwdng acid manh phan tng khéng xay ra

2Ag" + K,CrO, — Ag,CrO, {4 + 2K*
3.1.3. Véi K

Ag" + KI - AglJ (ngavang) +K*
3.2. lon Pb*

3.2.1. Véi HCI: tao ttia PbCl, trdng, hinh kim, tan trong nwéc ndng, dé ngudi, két tinh tré lai, tan
mot phan trong HCI dam déc

Pb?* + 2HCI — PbCl, { + 2H*

3.2.2. Véi kalicromat: tao tda vang twoi, tan trong NaOH. Phan (rng nay dung dé phan biét voi
tia BaCrO,

Pb® + K,CrO, — PbCrO,{ + 2K"
3.2.3. Véi KI: tao tha Pbl, vang nghé, tan trong nwéc néng, dé& ngudi két tinh thanh vay vang
ong anh

Pb’+ + 2KI — Pbl,{ + 2K"

3.2.4. Véi H,S0, lodng: tao tia PbSO, trang, tan trong NaOH dam déac do chi 1a kim loai lwéng
tinh

Pb** + H,SO, —» PbSO,{ + 2H"



3.3. lon Hg,*
3.3.1. Véi HCI

Tao tta Hg,Cl, trdng vun nhw bot. Vi NH,OH cho hdn hop NH,HgCl va Hg cé mau den xam

Hg,”* + 2HCI — Hg,Cl, 4 + 2H"

3.3.2. Véi kalicromat

Tao tha doé gach

H922+ + chr04 —> Hg2CrO4~L + 2K*

3.2.3. Véi Kl

Tao tha vang xanh, tao tia den trong thubc thir du

Hg,>+ + 2KI — Hg.l, ¢ + 2K*

Hgol, + 2KI — Hg{ + Ky[Hgld]

Tém tat cAc phan rng dac trwng cua cation nhom |

2+

Thuéc thie  Ag* Pb? Hg.
HCllodng  Tuoatrang Tuda trdng PbCl,, tan Ta trdng Hg,Cl,, tAc dung voi
AgCl, tan trong  trong nwéc ndng NH,OH tao hén hop NH,HgCl +
NH,OH dw Hg® den xam
H,S0, lodng Tda trdng PbSO, Tla trdng Hg,SO.
NaOH/KOH  Tua den Ag,O Tda trdng Pb(OH),, tan Taa den Hg,O
trong kiém dw tao PbO,*
NH,OH dwv  Tao phtrc Tda trang Pb(OH), Taa [Hg,ONH,JNO; + Hg°
[Ag(NHa)2]"
K,CO»/ Tda trang Tda trdng Pb,(OH),CO;  Hg,COs = HgO + Hg + CO,
N3.2C03 Ang03
K>CrO4 T0a dé nau Tda vang PbCrO,, tan Tla dé Hg,CrO,
Ag,CrO, trong kiém dw
Kl Tda vang Agl Tda vang Pbl,, tantrong  TGa vang xanh Hg,l,, néu dw

nwdc ndng

thudc thir tao thanh Hg® + Hgl,*




Néi dung 3: PHAN TiCH CATION NHOM II (Ba*, Sr**, Ca*")

Cau hoi
1. Trinh bay dac tinh chung va phan rng dinh tinh chung cua cation nhém Il ?
2. Viét cdng thirc héa hoc, hién twong dac trwng clia cac phan &ng dinh tinh dbi véi cac
ion Ba**, Sr**, Ca?" va viét phwong trinh ion minh hoa ?
3. Lam thé nao dé tach Ba* ra khai hén hop cac cation nhém |1 ?
4. Mubdn tach Ca? ra khéi Sr?* thi dung thuéc thtr nao ?
5. Giai thich tai sao Ca®" tia dwoc vdi H,SO, khi thém cén 96° vao ?
6. V& so do ly thuyét phan tich cation nhém Il ?

1. DAC TINH CUA CATION NHOM I

Tao tda trang sulfat véi H,SO, lodng

Phan I&n cac hop chat clia cation nhdm 1l [a khéng mau va it tan, hop chat c6 mau la
cromat, dicromat

Bari 1a kim loai kiém thd manh nhét. Ba(OH), dé tan trong nwéc. Mubi kho tan thuéng
gap la sulfat, carbonat, phosphat, oxalat

Stronti cho cac muédi tan nhw halogenid, nitrat, acetat, ... va cac mudi kho tan nhu sulfat,
carbonat, oxalat, cromat

Calci cho mudi dé tan nhuw nitrat, acetat, ... va cac mudi khé tan nhw carbonat,
phosphat, oxalat. Ca(OH), c6 d6 tan la 0,17 g/l

Tinh acid — base: ting tr Ca(OH), dén Ba(OH),. Ba(OH), dé tan trong nwéc va tinh
kiém kha manh (so v&i cac hydroxyd cda kim loai kiém)

Tinh tao phtc: Ca®* c6 thé tao véi (NH,),.SO, bdo hda mét phirc dé tan
(NH,4)-[Ca(S0O,),]. Tinh chat nay dwoc sir dung dé tach Ca** ra khdi Sr**

Do tan ctia mudi: Ba**, Ca*, Sr** tao nhiéu mudi gidbng nhau nén dwa vao sw chénh
léch vé dd tan cac mudi dé phan tich

Do tan tinh mol/lit

lon
Cromat Sulfat Oxalat Carbonat  Hydroxyd

Cca®** 1,5.10% 1,4.107° 45.10° 9,5.10° 7,1.10°%

Sr?* 7,1.10° 5,5.10™ 2,4.10*  3,7.10° 1,1.107%

Ba®* 1,3.10° 1,1.10° 3,5.10* 9,0.10° 4,0.10




Nhan xét
- Do tan ctia mudi oxalat giam tir Ba?* dén Ca** — (rng dung dé xac dinh Ca**

- Do tan cta mubi sulfat gidm tr Ca** dén Ba®* — dung phan ng nay dé xac dinh Sr**
sau khi loai Ba*

- Do tan cta hydroxyd gidm tr Ba** dén Ca*
2. PHAN UPNG CHUNG CUA CATION NHOM I
2.1. Vé&i H,S0,
Céc cation nhém Il phan teng véi H,SO, tao thanh tda sulfat tinh thé trang
Ba** + H,SO, — BaSO,{ + 2H"
Sr** + H,S0, — SrsO,{ + 2H*
Ca** + H,SO, — CaSO,{ + 2H"

Bari sulfat it tan nhéat, calci sulfat tan nhiéu nhét trong nwéc. Do d6 khi thém H,SO, vao hén hop
cation nhém Il thi BaSO, sé tach ra trwdc, tinh thé rat nhd, SrSO, két tia cham hon, CaSO, chi
tach ra khi néng dé cao hodc thém ethanol dé lam gidm do tan ctia CaSO,

2.2. V& Na,CO3
Céc cation nhom 1l tao tda carbonat tan trong acid vé co nhw HCI, HNOs; trong acid acetic va
gidi phéng CO,
Ba’* + Na,CO; — BaCOz;{ + 2Na’
Sr** + Na,CO; — SrCOz{ + 2Na’
Ca® + Na,CO; — CaCO3;{ + 2Na’
2.3. V&i amoni oxalat
- Cho céc két tia oxalat, trong d6 calci oxalat it tan nhat
- Céc két tha nay déu tan trong acid v co trir H,SO,

- Trong acid acetic: calci oxalat khdng tan, stronti oxalat tan mét it, bari oxalat tan (trong
acid acetic nong)

2.4. Phan ¢&rng nhuém mau ngon Itra
- Ba” cho ngon Itra vang luc
- Ca” cho ngon Itra dé gach
- Sr** cho ngon Itra d6 thdm

Do cac mudi khé bay hoi nén can lam khan, tAm wét bang HCI dam déac trwéc khi dot



3. PHAN IPNG BINH TiNH TUNG ION

3.1. lon Ba*

3.1.1. V& H,SO,

Tao tha trdng BaSO,, khong tan trong acid v6 co va acid acetic
Ba® + H,SO, — BaSO,{ + 2H"

3.1.2. Véi kalicromat

Tao tha vang twoi, khong tan trong NaOH 3M va acid acetic
Ba® + K,CrO, — BaCrO,{ + 2K*

3.1.3. Véi H,SO4/KMnO, (phan dng Wohlers)

Tao tia BaSO, v&i H,SO, khi c6 sy hién dién KMnO,. BaSO, va KMnO, két tiia déng hinh lam
cho tia BaSO, c6 mau hdng

3.1.4. Phan dng nhuém mau ngon ldra

Céac mudi bari dé bay hoi nhuém ngon Itra khéng mau thanh vang luc

3.2. lon Sr**

3.2.1. Véi H,S0,

Tao tda trdng SrSO,. Tda két tinh cham, sau 5 — 10 phat phan trng maéi xay ra
Sr** + H,SO, — SrSO,{ + 2H"

3.2.2. V& amoni sulfat

Tao tha SrSO,. Phan (rng nay dung dé tach Ca* ra khdi hén hop Sr** sau khi da tach Ba**
Sr¥* + (NH,),SO, — SrSO, 4 + 2NH,"

3.2.3. Phan dng nhuém mau ngon ldra

Céac mudi stronti nhuém ngon Itra khéng mau thanh dé thdm

3.3.lon Ca**

3.3.1. Véi amoni oxalat

Tao tha tréng, tla nay khong tan trong acid acetic, tan trong HNOs, HCI, H,SO,
Ca®* + (NH,),C,0, — CaC,0,{ + 2NH,"

3.3.2. Phan dng nhuém mau ngon lda

Céac mudi calci dé& bay hoi nhuém ngon Ilra khdng mau ctia dén khi thanh dé gach

3.3.3. Phan ¢ng soi tinh thé

V&i nbng d6 Ca?* twong ddi cao, cé thé tao thanh tinh thé CaS0,4.2H,0 ¢6 hinh sao khi soi dwdi
kinh hién vi, phan biét véi tia BaSO, va SrSO,



Tém tat cac phan png dac trweng cda cation nhom |

Thuéc thi Ba* Sr** ca*™

H,SO,lodng  Tlatrdng BaSO, Tha trdng SrSO, Tda trdng CaSO, tan nhiéu
trong nwéc

Na,COs; Tda tring BaCO4 Tla trdng SrCO; Tda trdng CaCO4

K,CrO,4

- Trungtinh - Tdavang BaCrO, - Tuaavang SrCrO,

- Acid - Tuavang BaCrO,

(NH,4),C,0, Tda trang BaC,0, Tda trang SrC,0, Tda trang CaC,0,

Thir mau Vang luc P4 thdm D6 gach

ngon Itra




Néi dung 4: PHAN TiCH CATION NHOM Il (AI**, Cr?*, Zn*")

Cau hoi

1.
2.

4.
5.

Trinh bay dac tinh chung va phan rng dinh tinh chung cuda cation nhom 11l ?
Viét cdng thirc héa hoc, hién twong dac trwng clia cac phan &ng dinh tinh dbi véi cac
ion AI**, Cr**, Zn?* va viét phwong trinh ion minh hoa ?

|3+

So sanh sw gidng nhau va khac nhau cta Al** va Zn®* khi tac dung vé&i cac thudc thir va

viét phwong trinh ion minh hoa ?
Lam thé nao dé tach AI** ra khéi hén hop cation nhém Il ?

V& so dd ly thuyét phan tich cation nhém il ?

1. DAC PIEM CHUNG CUA CATION NHOM I

Phan (rng v&i kiém tao tha trang hydroxyd Al(OH)s, Cr(OH); va Zn(OH),. Tla tan trong
kiém dw tao thanh aluminat AlO,", cromit CrO, va zincat ZnO,*

NaOH dw la thuéc thé» nhém

Trong dung dich: Zn** va AP** khéng mau, Cr** mau xanh tim
Zn?* ton tai dwdi 2 dang Zn** va ZnO,*

AP t6n tai dwéi dang A" hay AlO,

Cr** tao tla xanh den Cr(OH); & pH 5, tan trong kiém dw. O’ pH 12,5 cho cromit mau
xanh nhat

2. PHAN IPNG CHUNG CUA CATION NHOM lII
Vé&i NaOH hay KOH

Tao tha trdng hydroxyd

AP* + 3NaOH — AI(OH); 4 + 3Na*
cr** + 3NaOH — Cr(OH); 4 + 3Na'
Zn** + 2NaOH — Zn(OH), { + 2Na"

Cac hydroxyd cd tinh lwéng tinh, tan trong kiém thé hién tinh acid

Al(OH); + OH — AIO, + 2H,0
Cr(OH); + OH — CrO, + 2H,0
Zn(OH), + 20H — Zn0O,* + 2H,0

Va tan trong acid thé hién tinh base

Al(OH); + 3H" —» AP + 3H,0
Cr(OH); + 3H" —» Cr* + 3H,0
Zn(OH), + 2H" —» zZn*" + 2H,0

10



3. PHAN IPNG BINH TiNH TUNG ION

3.1. lon AI**

3.1.1. Véi NaOH

Tao tha keo Al(OH)s, tan trong NaOH dw tao thanh muéi aluminat
AP* + 3NaOH — AI(OH); ¥ + 3Na'
Al(OH); + NaOH — NaAlO, + 2H,0

Khi thém NH,CI vao dung dich aluminat sé& xuét hién tda tré lai. Day 1a phan &ng thdy phan
aluminat, dworc dung dé tach Al** ra khéi hén hop cation nhém Il

3.1.2. Véi thuéc thie Aluminon (amoni aurintricarboxylat)

Tao mudi ndi phirc cé6 mau dd. Tuy ndng dd ctia AI** sé co tha béng dd hay dung dich mau dd.
Phan (rng thwe hién trong méi truwéng acid yéu pH 4 — 5 véi dém acetat

AP* + aluminon — t0a bong dd

3.2.lon Cr*

3.2.1. Véi NaOH

Tao tha crom hydroxyd mau xanh den
Ccr** + 3NaOH — Cr(OH); ¢ + 3Na'

Crom hydroxyd tan trong NaOH dw tao thanh cromit mau xanh nhat
Cr(OH); + NaOH — NaCrO, + 2H,0

Cromit khi dun s6i sé bi thay phan cho lai tda crom hydroxyd

3.2.2. Vé&i tac nhan oxy héa H,0,

Vi H,0, trong méi trwdrng kiém tao cromat cé6 mau vang déc trung
2Cr** + 3H,0, + 100H — 2CrO,” + 8H,0

3.2.3. Phan dmg tao ngoc c6 mau

Cr** tao ngoc c6 mau khac nhau véi mét sé mubi nhw natri borat hay natri hydrophosphat tao
ngoc c6 mau xanh |4 ma hodc khi nung chdy mau chira Cr** véi hdn hop bt Na,CO; va KNO;,
tao ngoc c6 mau vang

3.3.lon zn**

3.3.1. Véi NaOH

Tao tha hydroxyd ké&m, tan trong kiém dw tao mudi zincat khéng mau
Zn** + 2NaOH — Zn(OH),J + 2Na*
Zn(OH), + 2NaOH — Na,Zn0O, + 2H,0

11



3.3.2. Véi NH,OH

Tao Zn(OH), tan trong NH,OH dw tao thanh phirc [Zn(NHs),]. Phan (rng nay dung dé tach nhém
ra khoéi hédn hop cé kém trong cation nhém 111

3.3.3. Véi thuéc thie MTA (Mercuri Thiocyanat Amoni) (NH.)[Hg(SCN),]

Trong mai trwéng trung tinh hay acid nhe, Zn** cho ta trdng Zn[Hg(SCN),]. Néu thém 1 giot
Cu?, khi cho MTA vao sé tao tGa tim sim

Zn** + Cu* + 2[Hg(SCN)4]* — ZnCu[Hg(SCN)4], +

Mau cla tha tly thudc vao lweng Cu?* thém vao: it Cu®* — tim nhat, hoi thira Cu®* — tim den,
thira nhiéu Cu** — xanh vang cta Cu?*

Tém tat cac phan png dac trwng caa Al** va zZn*

Thuéc thie  AI* zZn?
NaOH dw AlO; Zn0,*
Na,COs TUa keo trdng AI(OH);  TUa trdng Zn,(OH),CO;

NH,OH dw Tla keo trdng AI(OH);  Phtrc tan [Zn(NHa)4]*

MTA - C6 mat vét Cu?*: tao tha tim

- C6 mat vét Co*": tao tha luc

Aluminon Tla béng dd

12



Néi dung 5: PHAN TiCH CATION NHOM IV (Fe*', Mn?*, Mg?*, Bi®")
Cau héi
1. Trinh bay tén, cdng thirc hoéa hoc c@a thudc thee nhém IV, néu céc hién twgng dac trung
khi cation nhém IV tac dung v&i thudc thr nhém va viét phwong trinh ion minh hoa ?
2. Viét cong thirc hoa hoc, phan tng déc trwng cta Fe*, Mn?*, Mg?*, Bi** ?

3. Cho biét cation nao trong nhém cé tinh oxy héa, tinh khir. Viét phwong trinh phan &ng
minh hoa cda Mn?* va Bi** ?

4. Ap dung tinh chat nao dé tach Mg?* ra khéi hén hop cation nhém 1V ?
5. V& so do ly thuyét phan tich cation nhém IV ?
1. DAC PIEM CHUNG CUA CATION NHOM IV
- Téc dung vai kiém cho tda hydroxyd khéng tan trong kiém du.
- NaOH 3M va H,0; la thubc thtr nhém
- Trong dung dich cac ion khéng mau trir Fe** c6 mau vang nau
- Cac cation nhom IV tham gia phan &rng oxy hoa — khtr
v’ Fe*' |a chéat oxy héa, bj khtr thanh Fe?*
v Mn?" & chéat khir bj oxy hoa thanh Mn”* ¢6 mau tim
v Mg*" 1a chét oxy héa, bi khtr vé Mg
v Bi** Ia chét oxy hoa, bi khir thanh Bi cé6 mau den
2. PHAN ’'NG CHUNG CUA CATION NHOM IV
Vé&i KOH, NaOH, NH,OH
Fe® + 30H — Fe(OH);
Mg? + 20H — Mg(OH), {
Mn? + 20H — Mn(OH), {
Bi** + 30H — BIi(OH); ¥
3. PHAN I’NG PINH TiNH TUNG ION
3.1. lon Fe*'
3.1.1. Véi NaOH
Tao tda dé nau, khong tan trong NaOH duw, tan trong acid v6 co
Fe* + 3NaOH — Fe(OH); 1 + 3Na*
3.1.2. Véi kali ferrocyanid K,[Fe(CN)g]
Trong méi trwéng acid, Fe** tao tha keo xanh phd
Fe®* + K4Fe(CN)s] — FesFe(CN)gls
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Phan (rng nay rat nhay, lwong ti thiéu tim thdy (1 — 2 giot): 0,05 pg, ndng do giéi han
1/(1x10°), d6 lodng gi&i han 10°

3.1.3. Véi kali sulfocyanid KSCN

Tao phirc mau dé mau. Thanh phan phtrc thay déi tuy theo nbng d6 SCN°
Fe®* + 3KSCN — Fe(SCN); + 3K*

3.2. lon Mn**

3.2.1. Véi NaOH, NH,OH

Tao tda trdng Mn(OH),, tan it trong kiém dw do tao phirc hydroxo Mn(OH)5', tan trong acid vo
co

Mn? + 20H — Mn(OH), {
Mn(OH), dé bi oxy héa trong khdng khi tao thanh MnO(OH), (dihydroxido oxidomanganat (IV))
c6 mau nau
3.2.2. Phan dng oxy héa
Oxy héa Mn?* bang PbO, trong méi trwdng acid tao thanh Mn™ ¢6 mau tim dé
2Mn* + 5PbO, + 4H" — 2MnO, + 5Pb* + 2H,0
3.3. lon Mg**
3.3.1. Véi NaOH
Tao tha trdng Mg(OH),, khéng tan trong kiém dw, tan trong NH,CI
Mg? + 20H — Mg(OH), ¢
3.3.2. Véi NH,OH
Cho tda trdng Mg(OH),, néu cé sw hién dién cia NH,CI thi Mg(OH), khong két tia dwoc
3.3.3. Véi Na,HPO,

Tao tGa vo6 dinh hinh, néu c6 sy hién dién ctia NH,OH — NH,CI sé& cho tda trang tinh thé hinh
sao MgNH4PO,4.6H,O

Mg? + NH," + PO, + 6H,0 — MgNH,PO,.6H,0 |
3.3.4. Véi vang thiazol
Tao tGa dd anh tim trong méi trwdng kiém

Mg® + vang thiazol + NaOH — tGa dd anh tim
3.4.lon Bi*
3.4.1. V6i NaOH

Tao tha keo trédng Bi(OH);, khéng tan trong kiém dw, tan trong acid. Bun sbi tia s& c6 mau vang
do bi mét nwéc Bi** + 30H — BIi(OH); ¥
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3.4.2. Phan dng thay phan
Pha loang dung dich Bi** tao thanh tha trang bismutyl, tan trong acid lodng
Bi** + CI' + H,O — BiOCl + 2H"
3.4.3. Véi kali iodid
Tao tha den Bils, tan trong Kl tao thanh phirc K[Bil,] mau dé cam
Bi** + 3Kl — Bils 4 + 3K*
3.4.4. Vé&i thioure

Bil; + Kl - KI[Bil,]

Tao phirc mau vang Bi** + 2SC(NH,), — [Bi(NH,-CS-NH,):]**
3.4.5. V6i SnCl,/NaOH (phan ¢ng stanit kiém)
TaoBicé mauden 2Bi*" + 3Sn0,* + 60H — 2Bi | + 3Sn0;* + 3H,0

Tém tat cac phan rng dac trwng cua cation nhom IV

Thuéc thir  Fe* Mn?* Mg?* Bi®*
NaOH Thanau Fe(OH);  Tda trang MN(OH),, Tuatrdng Mg(OH),  Tua trdng
héa nau trong khéng Bi(OH)3
khi
Na,CO; Tha tréng Tla trdng MnCO4 Tla trdng MgCO, Tla trdng
Fe(OH)COs Bi(OH)CO5
Na,HPO, Tda vang nhat Toatrdng Mny(PO,),  Tha MgHPO, hodc Tla trdng
FePO, trong mbi trwong BiPO,
NH4OH - NH,4CI cho
tua MgNH,PO,
Tuda den Bils,
néu duv Kl tao
KBil, mau cam
KSCN Tda dé mau
Fe(SCN); hoac
dwe SCN tao
phtrc tan dé mau
[Fe(SCN)e]*
KiJFe(CN)s] Tha xanh phd
Fes[Fe(CN)els
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Néi dung 6: PHAN TICH CATION NHOM V (Cu?*, Co*", Hg*")
Cau hoi
1. Trinh bay d&c diém chung va phan (rng chung cla cation nhém V ?

2. Viét cong thirc héa hoc, hién twong dac trwng cla cac phan ng dinh tinh Cu*, Co™,
Hg?* va viét phwong trinh ion minh hoa ?

3. Phan biét Cu® va Hg** bang thubc thir nao ? Viét phwong trinh phan rng ?
4. V& so dbd ly thuyét phan tich cation nhém V ?
1. DAC PIEM CHUNG CUA CATION NHOM V

- Téac dung vé&i kiém cho nhitng hydroxyd khéng tan trong kiém dw nhwng tan trong
NH,OH ho&c hén hop NH,OH — NH,CI thanh cac amonicat.

- NH,OH 3M la thuéc thir nhom
- KOH va NaOH cho tta hydroxyd lwdng tinh v&i dung dich chira cu® (vi dé tan trong
acid loang va tan trong NH,OH dé tao phtrc [Cu(NHs)4]*"), cho oxyd vé&i Hg?, cho mudi
c6 tinh kiém véi Co™
- Cac cation nhém V duwgc dac trwng béi kha nang tao phirc
- Trong dung dich mui Hg®* khéng mau, mubi Cu®*, Co*" ¢6 mau
2. PHAN ’'NG CHUNG CUA CATION NHOM V
2.1. V&i KOH, NaOH
Cu®* + 2KOH — Cu(OH), { xanh lo + 2K*
Co®* + KOH — CoOH' xanhlam + K"
CoOH" + KOH — Co(OH), héng + K*
Hg?* + KOH — HgOH" dé gach + K*
HgOH" + KOH — Hg(OH), 4 + K*
Hg(OH), - HgO | vang + H,0
2.2. V&i NH,OH
Dung dich amoniac dw phan rng véi cation nhém V tao ra cac phirc amonicat
Cu®* + 4NH,OH — [Cu(NHj),]** + 4H,0
Co** + 6NH,OH — [Co(NH3)J*" + 6H,0
Hg** + 4NH,OH — [Hg(NH3).** + 4H,0

Cac amonicat bén trlr amonicat cobalt, dwdi tAc dung ctia oxy khdng khi sé chuyén thanh Co®"
c6 mau do tim
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3. PHAN IPNG BINH TiNH TUNG ION
3.1. lon Cu®*
3.1.1. Véi NH,OH
Tao tda xanh lo, tia tan khi cho NH,OH duw, tao phirc xanh lam dam
2Cu®" + 2NH,OH — Cu,(OH),** I + 2NH,"
Cuy(OH),** + 8NH,OH — 2[Cu(NH3),(OH), + 6H,O0 + 2H"
3.1.2. V& kali ferrocyanid K4[Fe(CN)g]
Tao tta déng ferrocyanid dé thAm
2Cu”" + K,[Fe(CN)s] — Cu,[Fe(CN)¢]{ + 4K*
3.1.3. Véi thuéc thir MTA
Tao tta xanh vang Cu[Hg(SCN),]. Néu thém Zn* tao tda tim sim
Zn** + Cu* + 2[Hg(SCN)4]* — ZnCu[Hg(SCN)4], ¥
3.1.4. V&1 Na,S,0;

Trong dung dich mudi Cu?* da dwoc acid hda sé lam méat mau dung dich do tao thanh tda den
CusS khéng tan trong HCI, H,SO,4 dac, tan trong HNO3

Cu?* + 35,0, + 2H'—> CuS{ + S,0> + SO, + H,0
3.2. lon Co?**
3.2.1. Véi NH,OH

Tao mudi kiem CoOH" mau xanh lam, khi dun néng tao thanh Co(OH), mau héng, tan trong
NH,;OH dw tao thanh phirc mau vang nau

Co** + NH,OH — Co(OH)" — Co(OH),
Co(OH), + 4NH,OH — [Co(NHs),J(OH), + 4H,0
3.2.2. Véi NH,SCN

Cho mau xanh dam do tao thanh phirc chat d& phan hdy trong nwéc va trong acid lodng. Tan
trong dung moi hiru co nhw aceton

Co?* + 4NH,SCN — [Co(SCN),**

3.3. lon Hg**

3.3.1. Véi NH,OH

Tao tha trdng HgNH,", tan trong NH,OH dw thanh phirc
Hg* + NH,OH — HgNH," { (mercuri amido) + H" + H,0O
HgNH," + 3NH,OH + H* — [Hg(NHs),*" + 3H,0
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3.3.2. Véi kali iodid
Tao tda dé cam Hgl,, tan khi cho Kl dw, tao phirc mau vang nhat
Hg* + 2KI — Hgl,{ + 2K*
Hgl, + 2KI = Ko[Hgl]
3.3.3. Vé&i dung dich SnCl,méi pha
Tao tha trdng thay ngan | sau d6 chuyén thanh Hg mau xam den
2Hg* + Sn** - Hg,**' 4 + Sn* —» Hg !
3.3.4. V&1 Na,S,0;
Trong méi trwvdng acid, khi dun néng tao tda den HgS khéng tan trong HCI, H,SO,4, HNO3
Hg? + 3S,0:% + 2H"—> HgS | + S,06* + SO, + H,0

Tém tat cac phan tpng dac trieng cuia cation Cu?* va Hg*'

Thuéc thee Cu® Hg?*

NaOH Cu(OH), xanh — tta den CuO Taa vang HgO

NH,OH dw [Cu(NH3)4J** xanh lam dam [Hg(NHg).J**

Na,S,0; Tla den CusS tan trong HNO3 Tla den HgS, khong tan trong HNO3

Kl Taa trang Cul + I, Taa dé cam Hgl,, néu dw Kl tao phirc tan

mau vang nhat [Hgl,]*

SnCl,/NaOH Tha den Hg

NH,SCN Tda den Cu(SCN), Tuda trdng Hg(SCN),, néu dw NH,SCN thi
tao phirc (NH4)2[Hg(SCN)4]
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Néi dung 7: PHAN TiCH CATION NHOM VI (NH,*, K*, Na")

Cau héi

1. Trinh bay d&c diém chung cda cation nhém VI ?

2. Ké tén, cong thirc hda hoc, hién twong dac trwng ctia cac phan ng dinh tinh NH,*, K,
Na® va viét phwong trinh ion minh hoa ?

3. Giai thich nguyén nhan phai xac dinh NH," trwéc ?

4. Hay cho biét sw khac nhau co ban gitra cation nhédm VI va cation 5 nhém dau khi tac
dung véi thubc thir natri carbonat ?

5. Vé so do ly thuyét phan tich cation nhém VI ?

1. DAC PIEM CHUNG CUA CATION NHOM VI

Céac Na*, K* la cac ion kim loai kiém, NH," do phan t&r NH; va H* tao nén, khéng bén
virng trong dung dich kiém va & nhiét do cao

NH; + H" — NH,"
NH," + OH = NH; T + H,O

Céc hop chét hydroxyd (NaOH, KOH, NH,OH), cac muéi (clorid, sulfat, carbonat) déu dé
tan trong nwéc. Do dé khi ding acid ho&c kiém lam thubc thir nhém thi céc cation cta 5
nhém dau déu két tha, con cation nhém VI khéng cho tda

Cation nhém VI khoéng c6 thuéc thir nhém

Dé xac dinh cac cation nhém VI, tién hanh xac dinh tryc tiép cation ma khéng phan tich
theo hé théng

2. PHAN IPNG PINH TiNH TUPNG ION
2.1.lon NH,"
2.1.1. V6i NaOH

Tao thanh amoniac, khi bay ra c6 thé nhan biét bang gidy tdm phenolphtalein (gidy sé c6 mau
héng) hoac ding gidy quy tim sé hoa xanh

NH,” + NaOH — NH; T + Na" + H,0
NH; + gidy tAm phenolphtalein — hdéng

NH; + gidy quy tim —» xanh

2.1.2. V6i thuéc thr Nessler

Trong méi trwdng kiém, cho tda dé nau

Hg
NH + 2KjHgl] + 3KOH — 7KI + 2H,0 + 0l ZNH:l | 4+ b’

Lwuy:
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- M6t sb cation kim loai chuyén tiép (Cu?*, Zn?*, Ag*, Hg?*, Cr**, Mn**, Fe®", Co?") can tr&
phan (rng do tao hydroxyd c6 mau hoac lam hw thudc thir. Loai bang kiém manh va
carbonat hoac khda trong phtrc kali natri tartrat.

- Ca hai phan &ng déu phai dwong tinh khi dinh tinh NH,*

2.2.lon K*
2.2.1. Véi acid percloric
Tao tha tréng kali perclorat: K" + HCIO, — KCIO 4 + H*
2.2.2. V& acid tartric
Tao tda trdng trong maéi trwong trung tinh hay acid (pH 5 — 7)
K* + H,C4H,Os — KHCH, O 4 + H*
2.2.3. Véi acid picric
Tao két tha vang. NH," cling cho tla vang nén phai loai bang kiém
K* + CgHo(NO,);0H — CgHo(NO,);OK I + H*
2.2.4. Véi thuéc thir Garola Nag[Co(NO,)4]
Tao tda tinh thé vang.
2K" + Na" + [Co(NO,)¢>* — K,Na[Co(NO,)e] +
Lwuy:

- NH," cho phan (rng twong tw. Loai NH," bang kiém va dun néng, sau dé diéu chinh pH
vé trung tinh. I gay can tré. Loai I bdng HNO; hodc H,0,. Ag* 1am t&ng dd nhay phan
ng

2.2.5. Phan dng nhuém mau ngon ldra
Dbt cac mubi K* trén ngon Itra khdng mau thi ngon Itra sé c6 mau tim
2.3.lon Na*
2.3.1. Véi thuéc thir Kontop (kém uranyl acetat)
Tao tda tinh thé vang (hinh mé&t nhan khi soi kinh hién vi)
Na*+ Zn(UO,)3(CH;COO0)g + CH;COO + 9H,0 — ZnNa(UO,)3(CH;C00)s.9H,0
Diéu kién:

- Mbi trwdng trung tinh hay hoi acid (s&r dung acid acetic), méi trwong acid manh — tda
tan. Cac NH,*, Ca®*, Sr**, Ba*, AI** gay tré ngai. Cac Ag*, Hg,**, Sb* ciing tao tda tinh
thé hinh kim dai vai thudc thiy

2.3.2. Phan é¢mg nhuém mau ngon ldra

Dbt cac mudi Na* trén ngon Ira khéng mau thi ngon Itra sé& c6 mau vang. Phan &ng rat nhay
nén phai rira day bach kim that sach trwéc khi tién hanh phan rng va chi két luan c6 Na* khi
ngon Itra vang tén tai vai giay tré 1én.
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Néi dung 8: PHAN TiCH ANION NHOM | (CI', Br", I, SCN")
Cau hoi
1. Trinh bay d&c diém chung va phan rng chung cla cac halogenid trong anion nhém | ?

2. Ké tén cong thirc héa hoc, hién twong dac trung cla thubc thir xac dinh CI', Br, I, SCN’
va viét phwong trinh ion minh hoa ?

3. V& so db ly thuyét phan tich anion nhém | ?
1. PAC BPIEM CHUNG CUA HALOGENID
- Cac halogenid thuwong khéng mau, co thé tao thanh cac acid manh HCI, HBr, HI

- Hau hét cac halogenid déu dé tan trir halogenid chi. D6 tan ctia mudi halogenid giam tw
clorid dén iodid

- Céc halogen la nhirng chat oxy hoa, tinh oxy héa tang tir I, dén Cl,, cac halogenid |a
nhirng chat khtr, tinh khir tang tir CI” dén I. Vi vay CI chi cé thé bi oxy héa béng cac tac
nhan oxy héa manh nhuv KMnO,4, HNO;

- Céac tac nhan oxy héa dwoc CI, Br va I' gdbm K,Cr,0,/H,SO,, HNO; dam déc,
KMnO4/HZSO4

- Céc tac nhan oxy héa dwoc Br va I gém H,SO, dam dac (v&i Br phai dun néng),
PbO,/H,SO,

- Cac tac nhan chi oxy héa dwoc I la nwéce clor, nwéc brom, NaNO,/CH;COOH
2. PHAN UING CHUNG CUA HALOGENID
2.1. V&i thudc thtr nhém AgNO;

Tao tha halogenid bac trong méi trwéng acid nitric ddm d&c. AgCl tda trang, AgBr tGa trdng nga,
Agl ta vang nhat. Do tan cta cac mudi gidm tr AgCl dén Agl. Cac mubi nay déu khong tan
trong céac acid

2.2. V@i tac nhan oxy héa

- CI' la chat khtr yéu, chi phan &ng véi chat oxy héa manh nhuw KMnO4/H,SO,, khi dun
néng tao thanh Cl,

- Br bj oxy héa trong méi trwérng acid béi MnOy4, Cr,0-*, H,SO, d3c néng, Cl, va HCIO
- I ¢c6 thé bi oxy hoa bdi Cl,, Br,, Fe**, NO, trong méi trwdng acid manh

3. PHAN IPNG BINH TiNH TUNG ION

3.1.lon CI

3.1.1. Véi AgNO;

Tao tda trdng vén AgCl, den dan ngoai khéng khi, khéng tan trong HNO3, tan trong NH,OH tao
thanh phc [Ag(NH3),]Cl, tan trong (NH,4),CO;

Cl + Ag" — AgCl | trédng
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AgCl + 2NH,OH — [Ag(NHs),]" + CI' + 2H,0

Khi acid héa dung dich, AgCl tda tr& lai

[Ag(NH),]" + CI' + 2H" — AgCl{ + 2NH,"
3.1.2. Phan dng oxy héa

CI' bj oxy hoa thanh Cl,, tac nhan oxy héa la KMnO,/H,SO,. Cl, sinh ra dwoc nhan biét bang
gidy tdm ortho toludin

Cl + Mn™* —» Mn* + ClL T
Cl, + ortho toludin — xanh den
3.2. lon Br’
3.2.1. V6i AgNO;

Tao tha trdng nga AgBr, khéng tan trong HNOs, (NH,),CO; (khac véi AgCl) nhung tan trong
NH;OH tao thanh phirc [Ag(NHz),]Br

Br + Ag" — AgBr
3.2.2. Phan dng oxy héa

V@i cac tac nhan oxy héa nhuw K,Cr,0;, KMnO,4, PbO, va nuwéc clor, Br bi oxy héa thanh Br,
mau dé nau. Khi Br, sinh ra lam héng gidy tdm fluorescein ho&c lam 1&p cloroform cé mau nau

2Br + Cl, — 2CI' + Br, T
3.3.lon I
3.3.1. Véi AgNO;
Tao tha vang Agl, khéng tan trong HNO3, NH,OH, (NH,),CO3
I + Ag® > AglY
3.3.2. Phan dng oxy héa
I 1& chat khir manh, dé& bi oxy héa b&i cac tac nhan nhw Cly, Br,, K,Cr,0;, KMnO,. Khac véi CI
va Br, I con bi NO,, Cu®* va Fe* oxy hoa
2l + Cl; —» 2CI + 1,71
Khi I, bay ra c6 mau nau hoac tan vao I&p cloroform cho mau tim
3.4. lon SCN’
3.4.1. Véi AgNO;
Tao tha tréng, tan trong NH,OH: SCN + Ag* — AgSCN |
3.4.2. Véi Fe*
Tao phtrc mau dé mau

6SCN™ + Fe** — [Fe(SCN)¢*
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N6i dung 9: PHAN TiCH ANION NHOM Il (SO,*, BO,, PO,*, CO5%)
Cau hoi
1. Trinh bay hién twong dac trung cda anion nhém Il khi tac dung véi muébi bari, bac nitrat
va viét cac phwong trinh ion minh hoa ?

2. Ké tén cong thirc hda hoc, hién twong dac trung cla thude thlr xac dinh SO.%, BO,,
PO,*, CO5” va viét phwong trinh ion minh hoa ?

3. Vé so dd ly thuyét phan tich anion nhém Il ?
1. DAC DPIEM CHUNG CUA ANION NHOM ||
- Két tda dwoc véi mudi Ba**
- Trir BaSO,, cac mubdi khac déu tan dwoc trong HNO3, HCI va CH;COOH
2. PHAN NG CHUNG CUA ANION NHOM Ii
2.1. V&i mudi Ba*™
Tao tda trang. Ba(BO,), tan nhiéu nhét, chi tach ra tlr dung dich dam dac
2.2.V&i AgNO;
Tao tda bac tan trong acid v6 co (khac véi anion nhém 1)
3. PHAN I’NG PINH TiNH TUPNG ION
3.1. lon SO,*
3.1.1. Véi BaCl,
Tao tha trdng BaSO,, khdng tan trong HCI, HNO;
S0, + Ba** — BaSO, tréng
3.1.2. Véi AgNO;
Dung dich mudi sulfat dam dac phan trng véi AgNO; cho tdia Ag,SO., tan khi cho thém nwéc
S0 + Ag" — Ag,SO, 4 tréng
3.1.3. Véi BaCl, va KMnO,
Tao tia BaSO, mau héng do hap phu thubc tim
3.2.lon BO,
3.2.1. Véi BaCl,
Tao tha Ba(BO,),, tan trong acid v6 co
BO, + Ba?* — Ba(BO,), J
3.1.2. Vé&i rwou ethylic

BO, trong H,SO, tAc dung v&i rwou ethylic cho ester borat ethyl. Chat nay chay cho ngon Itra
mau xanh luc
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BO, + 3C,HsOH < (C;Hs0);B + OH + H,O

Dé& phan &ng xay ra theo chiéu thuan, can thuwc hién trong méi trwerng khan bang cach lam bay
hoi dén khoé dung dich va thém H,SO, dé& nwéc dwoc tao thanh trong qué trinh phan trng

3.3.lon PO/*
Céac mudi phosphat tén tai dwéi dang PO,*, HPO,”, H,PO,
3.3.1. Véi BaCl,
Tao tha tréng BaHPO,, tan trong HCI, HNO; va CH;COOH. Khi dun néng lai cho Bag(POy,),
HPO,” + Ba** — BaHPO, — Bas(PO.),
3.3.2. Véi hén hop muédi Mg?*, NH,Cl va NH,OH
Tao tha tréng tinh thé hinh sao MgNH,PO,.6H,0
Mg® + NH," + PO,* + 6H,0 - MgNH,PO,.6H,0 {
3.3.3. Véi amoni molybdat
Tao tha vang, tan trong NH,OH. AsO,> cho phan rng twong tw
PO,> + 12(NH,),M00, + 12H,0 —> (NH4)sP04.12M00Ogzd + 21NH,OH + 30H"
3.4.lon CO5*
- CO; hoa tan trong nwéc cho H,CO; la mét acid yéu
- H,COj3 cho hai loai mubi: carbonat va hydrocarbonat (bicarbonat)

- Céac carbonat déu tan trong acid, chi c6 carbonat kiém, hydrocarbonat kiém va kiém thd
la tan trong nwéc

3.4.1. Véi AgNO;

Tao tha tréng Ag,COs3, tan trong HNO3; va NH,OH
COs* + Ag® - AQg,COs {

3.4.2. V&i BaCl,

Tao tia BaCOs, tan trong acid vé co’ va acid acetic

CO5;* + Ba** —» BaCO,
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N6i dung 10:  PHAN TiCH ANION NHOM IIl (NOg, C,0,4%)
Cau hoi
1. Kf—:: tén coéng thirc hda hoc, hién twong déc trwng cla thude thir xac dinh NO3', C,0,% va
viét phwong trinh ion minh hoa ?
2. Vé so dd ly thuyét phan tich anion nhém Il ?
1. PHAN U’NG BINH TiNH ANION NITRAT
- Mudi nitrat & thé ran khi dét nong l1a chat oxy héa rat manh va dé bi phan hay
- Dung dich nitrat trong nwéc khdng cé kha nang oxy héa
1.1. Vé&i FeSO,

Trong méi trwdng H,SO4, NO3™ bi khir thanh oxyd nito, chat nay tao véi FeSO, du thanh phic
sulfat nitrozil c6 mau nau xuét hién & mat tiép xac gitra H,SO, dam dac va nwéc

6FeSO, + 2NO; + 3H,SO, — 3Fex(S0.); + 2NO + 2H,O + 20H
NO + FeSO,dw — [Fe(NO)]SO,

Phirc tao thanh khdng bén, bi phan hady khi lac 6ng nghiém hay dun. Nén tién hanh phan (rng
khi nguéi

1.2. V&i Al nguyén té
Trong méi trwong kiém, nhdm khir NO3™ thanh NHg, lam xanh gidy quy dé
3NO; + 8Al + 50H + 2H,0 — 3NH; T + 8AIO;
1.3. Vé&i diphenylamin (CgHs),NH
Trong méi trwdng acid sulfuric dac, NO5 tac dung véi diphenylamin tao hop chat xanh lo
2. PHAN IPNG DPINH TiNH ANION OXALAT
Vé&i KMnO,/H,SO,
Trong méi trwong H,SO,, C,0,% khir Mn™ v& Mn?* lam mat mau thudc tim va phong thich CO,

5C,0,% + 2MnO, + 16H" — 10CO, T + 2Mn? + 8H,O
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Néi dung 11:  PHAN TiCH ANION VA CATION

Cau haoi
1. Trinh bay trinh tw xac dinh cation va anion trong dung dich phéan tich ?
2. Hay mé ta lai qua trinh tién hanh va viét phwong trinh ion minh hoa khi xac dinh dwoc
dung dich d4u & BaCl, ?
3. Yéu cau thir mot lo hoa chét (thé rén) cé dan nhan “Magnesi clorid tinh khiét” thi phai
lam thé nao ?
1. TH’ SO BO

1.1. Xac dinh dic tinh cia mau

Ran: 4p dung moét sd dac tinh riéng dé xac dinh. Phan I&n mau rén dwoc hoa tan véi
dung méi thich hop réi méi phan tich

Léng: dung dich trong subt. Phan tich truc tiép

1.2. Thr pH caa dung dich

Dung gidy quy hay gidy th&r van nang

pH trung tinh: khéng c6 ion dé bi thiy phan nhw Bi**, Hg*", ...

pH < 7: néu dung dich c6 phan &ng véi acid manh thi khéng c6 COz%, HCO3. Khéng thé
c6 déng thoi ion ¢6 tinh oxy hoa va ion c6 tinh khir nhuw MnO4 véi I, Fe® véi I

pH > 7: ¢6 thé co céac cation lwdng tinh nhw AIF*, Zn**, hau hét cac anion; khéng c6 cac
ion dé bj tha & méi trwerng kiém nhw Bi**, Ca**, Ba*

1.3. Mau cuaa dung dich

Xanh lam: tly néng dd, co thé c6 Cu®*

Hong: c6 Co**

Vang: tiy néng d9, cé thé cé Fe**, I (chuyén thanh 1,)
Xanh réu: co6 Cr*

Mét sb ion c6 mau nhwng & trang thai phirc chét thi khdng mau hay ¢ mau khac. Vi du:
Fe®*" c6 mau vang nhung khi tao thanh phic Fe(SCN); ¢ mau dé mau. Do d6 néu dung
dich khéng mau thi loai cac ion cé mau nhwng phai kiém tra sw c6 mét cla cac phirc
khéng mau cua cac ion do

Trong dung dich néu c6 nhiéu ion c6 mau thi dung dich s& c6 mau phéi hop gitra cac
mau riéng 1. Vi du: néu trong dung dich c6 Cu* va Co* thi dung dich c6 thé c6 mau tim
héng, xanh tim

1.4. Mui cuaa dung dich

Mui giém: c6 acid acetic. Mui khai: co NH,OH
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1.5. C4c phan rng nhan dién so bd
1.5.1. C&c ion tao hydroxyd it tan
Dung dich phan tich + NaOH 3M tirng giot. Két tla c6 mau:
- Risat: co Fe*". Trang héa nau: c6 Mn**. Xanh: c6 Cu®
1.5.2. Cac ion c6 tinh oxy héa hay khde
- 1 giot DDPT + 1 giot HClgq + 1 giot KI - dung dich nau — c6 thé c6 ion c6 tinh oxy héa

- 1 giot DDPT + 1 giot KMnO, lodng + 1 giot HNO34q — mau tim mat — ¢6 thé co ion cé
tinh kha

2. PHAN TICH ANION VA CATION

- Viéc xac dinh cation va anion tién hanh doc 1ap véi nhau. Tuy nhién cé 1 sb cation gay
tr& ngai cho viéc xac dinh anion va nguoc lai. Dé khac phuc tré ngai trén va tranh nham
I&n can tién hanh xac dinh cation va anion theo mét trinh tw sau:

v Néu dung dich phan tich cé6 mau thi xac dinh cation ¢ mau twong rng trwéc,
xac dinh anion sau

v' Néu dung dich phan tich khdng c6 mau thi tién hanh thdr anion trwéc,
cation sau

- Biét dwoc anion c6 thé gitp loai trir mot sb cation
- C6 nhém halogenid thi khéng cé cation nhém |
- C6 SO,* thi khéng c6é cation nhom |

- Phan tich theo hé théng dwa vao thubc thir nhom

- CO6 mét vai ion c6 thé tim trwce tiép tlr dung dich dau. Vi du: Fe**, Bi*", zn*, ...
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ON TAP VE PHUONG PHAP PHAN TICH THE TiCH

Céau hoi
1. Nguyén tic chung clia phuong phap phan tich thé tich (PTTT) ?
2. Piém tuong duong va diém k&t thic ?
3. Cécky thuat chuén do ?
4. Nbng dd dung dich ding trong PTTT ?
5. Céch tinh k&t qué trong PTTT ?
6. Pha dung dich chuin do ?
1.  Nguyén tic chung cia phuong phap PTTT

Phuong phiap PTTT la phuong phap dinh lugng héa hoc dwa vao thé tich thudc thir (dd bi€t chinh xdc
ndng d6) dung d€ phan ng vira di véi mot thé tich chinh xdc dung dich chit can x4c dinh. Tir thé tich,
ndng d6 clia dung dich thudc thit va thé tich cia dung dich chit can dinh lugng tinh dudc ndng do clia
dung dich cin dinh lugng.

Gia st d€ xdc dinh ndng dd cta dung dich X, thudc thi¥ 13 dung dich R c¢6 ndng d6 di biét dugc si
dung. Phén @ng gitra X va R phdi xdy ra hoan toan:
R+X=P+Q

Tién hanh biing cich nhé tir tir tiing giot dung dich R xudng mdt thé tich chinh xdc dung dich X d&n khi
lugng thudc thir R nhd xudng tuong dudng héa hoc véi lugng X thi dirng lai, doc thé tich dung dich R
da phén wng trén buret. Dya vao thé tich dung dich R, ndng do ctia R va thé tich dung dich X di 14y,
tinh dugc ndng d6 cta X. Qué trinh ti€n hanh nhu vdy goi 1a sy chudn d6 hay sy dinh phin bing
phuong phép thé tich. Dung dich thudc thit da bi€t ndng d6 (dung dich R) goi 12 dung dich chuin d9.

So véi phuong phdp PTKL thi phuong phap PTTT cé do chinh xac khong cao, nhung van dat dude mifc
yéu cAu can thi€t. Mit khac phuong phap PTTT don gidn va nhanh hon nén dugc st dung rong rai.

2.  DPiém tuong duong va di€ém k&t thic
2.1. Diém tuong duong

Piém tuong duong 1a thdi di€m ma lugng thudc thi da phan ng tuong duong héa hoc véi lugng chat
cAn xdc dinh, n6i cich khic diém tuong duong 13 thdi di€m ma s& duong lugng gam thudc thit dd phan
ting biing s& duong lugng gam clia chit cAn xdc dinh. Piém tuong dudng con goi 13 diém két thiic cia
su chudn do 1y thuyét hay diém két thiic clia sy dinh phan 1y thuyét.

Vi du: khi chuin dd dung dich acid hydrocloric bing dung dich chuin d6 natri hydroxyd
HCI + NaOH = NaCl + H,O
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Khi s& duong ludng gam HCI biing s6 duong Iugng gam NaOH thi trong dung dich chi c¢6 NaCl va H,O,
pH ctda dung dich 13 7, diém tuong dudng Gng véi pH = 7.

2.2. Cdch xdc dinh diém tuong duong

C6 nhiéu cich x4c dinh diém tuong duong, nhung don gidn va thudng ding nhat 1a dung chat chi thi.
Cha' chi thi 1a nhitng chi't c6 kh4 ning bi€n d6i mau hoic tao két tia hoic phat huynh quang hoic giy
ra mot ddu hiéu ndo d6 & 1an can di€m tuong duong, nhd vay diém tuong dudng dudc xéc dinh.

Vi du: khi dinh lugng acid oxalic bing dung dich natri hydroxyd c6 thé chon chi thi phenolphtalein vi
tru6e diém tuong duong trong dung dich con acid, nén phenolphtalein khong mau. Sau diém tuong
duong dung dich du kiém, phenolphtalein c6 mau hong. Do d6 & thdi diém tuong duong dung dich tir
khong mau chuyén sang mau hdng (tai thdi diém nay ta k&t thic su chuén do).

H2C204 + 2NaOH = N32C204 + 2H2O
2.3. Diém két thiic

DPiém k&t thiic 12 thdi diém ma & d6 chat chi thi c6 nhitng bi€n ddi gitip ta két thic sy chuin do. Trong
trudng hop 1y tudng di€m két thic chudn do triing v6i diém twong duong, trong thyc t€ di€m két thic
chuin @6 thudng sai léch véi diém tuong duong.

Vi du: khi dinh lugng acid hydrocloric bing dung dich chuin d6 natri hydroxyd ding chi thi
phenolphtalein, diém tuong duong tng vdi pH = 7, nhung chi thi phenolphtalein lai chuyén mau & pH =
9, nén thudng két thiic chuin do sau di€m tuong duong.

Su sai léch giita diém twong duong va diém két thiic gAy ra sai s clia phép dinh lugng, nén cin chon

chi thi sau cho sai s& nhd nhi't (trong pham vi cho phép).
3.  Ciacky thuat chuiin do
3.1. Chudn dj truc tiép

Chuin dd bing cich nhd truc ti€p dung dich chudn d6 vio mot thé tich chinh x4c dung dich cin dinh
lugng.

3.2. Chudn dj thita triv

Cho mot thé tich chinh xdc va qué du dung dich chuidn dd tic dung v6i mot thé tich chinh x4c dung
dich cAn dinh lugng. Sau d6 chuin d6 thudc thir du bing mot dung dich chuin do khic. Vi du: dinh
lugng clorid, trudc hét cho AgNO; du d€ két tiia hoan toan AgCl. Sau d6 chuin do AgNOj thira biing
KSCN.

AgNO; dv + NaCl = AgCl{ + NaNO;
AgNOscdn lai + KSCN = AgSCN | + KNO,
3.3. Chudn dj thé¢

Cho mot thé tich chinh x4c dung dich cin dinh lugng tdc dung vdi mot lugng du thudc thit nao d6, phin
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ng sinh ra mdt lugng chit méi tuong duong héa hoc véi lugng chat cin xdc dinh. Dung dung dich
chudn do d€ dinh lugng chit mdi sinh ra. Vi du: dinh lugng K,Cr,0O; bing cich cho tic dung véi KI
trong moi trudng acid. Pinh lugng iod sinh ra bing Na,S,05;.

KoCrO; + 6KI + 7H,SO4 = Cra(SOy4); + 3L + 4K,SO, + 7TH,O
I, + Na,S,0; = 2Nal + Na,S,0¢
4. Nong d6 dung dich dung trong PTTT
Trong PTTT thudng dung cdc ndng do sau:
4.1. Nong dp phén tram (%)
Nong @6 phan trim 12 ndng dd bi€u thi bing s6 gam chat tan ¢6 trong 100 gam dung dich (ky hiéu %).

Vi du: dung dich acid hydrocloric 10% cé nghia la trong 100 gam dung dich nay ¢6 chita 10 gam HCl

nguyén chat.

Céng thiic tinh

Met 100

C =
My M

C 12 ndng dd % ctia dung dich.
m, 12 khéi lugng chat tan (g).
myq 12 khoi lugng dung dich (g).
Vimgg=dVy
d 12 khoi lugng riéng ciia dung dich (g/ml).
Vg 12 thé tich dung dich (ml).
Cong thac (1) c6 dang:
c =M 100 )
dV,

Trong HHPTBL va nganh Dudc, lugng chit tan chifa trong cdc dung dich qud nhd so véi lugng dung
mdi, nén khi tinh todn thudng coi khdi lugng riéng clia dung dich bing khdi lugng riéng cla nuéc &
4°C.

dga = dpo = 1 (g/ml)
Cong thic (2) c6 dang:

c = et 909 3)

dd

Ap dung cong thiic
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Vi du 1: tinh thé tich dung dich acid hydrocloric 37,23% (d = 1,19) cin 14y d& pha 100 g dung dich acid
hydrocloric 10%?

Cé4ch tinh nhu sau:

+ Khdi lugng HCI nguyén chat c6 trong 100 g dung dich acid hydrocloric 10%:

c="100 = m _ CMag = mctzloﬁzlo gam
100 100

ct
mdd

+ Thé tich dung dich acid hydrocloric 37,23% (d = 1,19%) can 1dy d€ pha:

m m
C=—2100 = Vi, =—2100 = V 10

= 100 =22,5ml
v, dc 119 x 37,23

Vi du 2: tinh lugng natri clorid nguyén chat dé pha dugc 3000 ml dung dich natri clorid 10%?

Vi dung méi 1a nudc nén d = 1, cach tinh nhu sau:

c=Maggy o m = Ve
V,, 100
103000 o0
100

4.2. Noéng dp dvong lugng
4.2.1. Puong luong gam

Puong lugng gam clia mot chat 1a khdi lugng tinh ra gam cda chit d6 phdn tng vira dd véi mot duong
lugng gam hydro hay vdi mot duong lugng gam clia mot chi't bat ky ndo khdc, ky hiéu Ia E.

4.2.2. Cdch tinh duong luong gam
Cong thire tinh

E=—
n

E 13 duong lugng gam clia chit can xdc dinh (g).
M la kh&i lugng mol phin tif cla chat cAn x4c dinh (g).
n 12 mot s6, thy theo loai hgp chdt ma c¢6 gi4 tri khdc nhau:
- D&i v6i base thi nla s6 nhém OH™ tham gia phdn tng ctia mot phan ti¥ base.

- D&i v6i acid thi n 1a s6 proton H tham gia phdn ¢ng ciia mdt phan t acid.
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- P&i véi mudi thi n 12 tdng hoda tri clia cdc nguyén tif kim loai tham gia phan tng cia mdt phan
t mudi.

- Dai v6i chit oxy héa va chat khit thi n 1a s6 electron (e) thu hay mat clia mot phan tif chit oxy
héa hay mot phan tir chat khit khi tham gia phén tng.

Vidu 1:
2NaOH + HzSO4 = Nast4 + 2H20

M 40
ENaon = =777 40g

1
M 98
En,so, =?=?=49g
Vidu 2:

Bi(OH); + 2HCI = Bi(OH)Cl, + 2H,0

M 260
Egicon), =—=——=130g

2
%61’5 =36,5g

Ena i

Vidu 3:
Na,CO; + HCl = NaHCO; + NaCl
M 106
ENa2C03 = ; = T = 106g

Na,CO; + 2HCI = 2NaCl + CO, +H,O

M 106

Na,CO, n 2

Vi du 4: 2KMHO4+ 5H202 + 3H2$O4 = KQSO4 + 2MHSO4 + 502 + 8H20
2 Mn'" + 5e = Mn**
5 0,"-2e=0,

M 158
Exmnog =—=—-=316¢

M 34

EH202 2727 :179

4.2.3. Dung dich duong luong

Dung dich duong lugng 1a dung dich c6 ndng do bi€u thi bing s6 duong lugng gam cha't tan c6 trong
1000 ml dung dich (ky hi¢u Cy).
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Vi du: dung dich natri hydroxyd 0,1 N cé nghia la trong 1000 ml dung dich nay cé chita 0,1 dudng
Iugng gam NaOH hay chia 0,1 x 40 =4 g NaOH (vi Enaon =40 g).

Cong thitc tinh: m
C, =t 9000

EVy
Cy 12 ndng d6 duong lugng ctia dung dich (N).
m,, 12 khoi lugng chat tan cda dung dich (g).
E 1a duong lugng gam chi't tan (g).
Vg 12 thé tich dung dich (ml).

Vi du 1: tinh lugng natri hydroxyd nguyén chat can 14y d€ pha 100 ml dung dich NaOH 0,1 N ?

m C.EV
Cy=—2-1000 = m, =—2_"d
EV,, 1000
0,1x40x100
m,=—-—"""""=-04
ot 1000 g

Vidu 2: tinh n6ng d6 duong lugng cua dung dich acid sulfuric 14,35% (d = 1,1; Epsos = 98/2 =49) ?

+ Khdi lugng H,SO, nguyén chit ¢6 trong V ml dung dich acid sulfuric 14,35% la:

()
c=Mago0 = m,=Du
av,, 100

+ Nong do duong lugng clia dung dich acid sulfuric 14,35% 1a:

m
C, = —-1000 @
dd
+ Thay (1) vao (2) ta c6:
Cu =%1000 = C, =ﬂ1000 =E><d x 10
100 EV,, 100 E E
= SXLL 600 300N
100x 49

Vay dung dich acid sulfuric 14,35% (d = 1,1) ¢6 ndng d6 duong lugng 1a 3,22 N.
4.2.4. Tdc dung giita cdc dung dich duong luong

Theo dinh luit tic dung duong lugng c6 thé rit ra két luin: trong cdc phin ng héa hoc ¢t bao nhiéu
duong lugng gam cda chit nay thi phdn ¥ng vira dd véi by nhiéu duong lugng gam clia chat kia hay
hai chit c¢6 s6 duong lugng gam bing nhau thi tic dung vira di véi nhau.
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Tu k&t lun trén suy ra:

- Khi 2 dung dich ¢6 néng d6 duong lugng bing nhau thi chiing tic dung v6i nhau theo nhitng
thé tich biing nhau. Vi du: 10 ml dung dich bac nitrat 0,1 N tdc dung di v6i 10 ml dung dich
natri clorid 0,1 N.

- Khi 2 dung dich ¢6 ndng dd duong lyong khdc nhau ma tdc dung vira dd v6i nhau thi thé tich
ctia chiing ti 1& nghich véi ndng do.

Gia st dung dich A c6 nong do 1a N, va thé tich 1a V,. Dung dich B c6 ndng d6 1a N, va th€ tich 1a V..
Né&u dung dich A tdc dung vira dd véi dung dich B thi:

N _Va

= N;Vi=N»V.
N, V, 1V1 2Vv2

Vi du: xdc dinh ndng dd duong lugng ctia dung dich acid acetic, bi€t ring 10 ml dung dich nay tic dung
vira dd v6i 20 ml dung dich natri hydroxyd 0,1 N ?

N 2V2

NV =NV, = Np=—¢
1

~0,1x20

N, =0.2N

4.3. D) chudn
4.3.1. DB¢ chudn ciia dung dich
D6 chuin ctia dung dich dugc bi€u thi bing s§ gam chat tan c6 trong 1 ml dung dich (ky hiéu 1a T)

Vi du: Tuasos = 0,0098 g/ml c6 nghia la trong 1 ml dung dich acid sulfuric nay c¢6 chita 0,0098 gam
H,SO, nguyén chat.

Cong thic tinh T: ~  — Met
Vad
T 1a d6 chuén cla dung dich (g/ml)
m, 12 khéi lugng chat tan (g)
Vg 12 thé tich clia dung dich (ml)
4.3.2. Do chudn theo chdt can xdc dinh

Do chuén ciia dung dich A (dung dich chuén dd) theo chit cin xac dinh B (ch't cAn dinh lugng) 1a
s6 gam chat B tdc dung vira di v6i 1 ml dung dich chat A (ky hiéu 1a Ty/p)

Vi du: Theynazcos = 0,0053 g/ml ¢6 nghia 1a 1 ml dung dich acid hydrocloric tdc dung vira dd véi 0,0053
g Na,CO; nguyén chat (hay 1 ml HCI twong duong 0,0053 g Na,COs).
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Cong thic tinh: N,E;
Té/ -
51000
Tas 12 @6 chudn clia dung dich A ddi vdi chat can xdc dinh B
N, 12 ndng @ duong lugng ctia dung dich A
Eg 12 duong lugng gam clia chit cAn xdc dinh B

Vi du: tinh d6 chudn ctia dung dich acid hydrocloric d6i v6i natri hydroxyd, bi€t ring khi dinh lugng
dung dich natri hydroxyd diing dung dich chuin d6 14 acid hydroclorid 0,1 N ?

_0,1x40

THC%\I on = 1000 0,004g/ ml

5. Cach tinh két qua trong PTTT
5.1. Véiky thudt chudn dp truc tiép hodc chudn dj thé

Vi du: hiit chinh xdc V ml ch&€ phaAm A (hodc cin chinh xdc a gam ché€ phdm A) pha thanh V4, ml trong
binh dinh mic. LAy V, ml dung dich ndy dem chuin do biing dung dich chudn d6 B c6 ndng dd N, hét
V, ml. Xéc dinh ndng dd % ctia ch& pham (hoic ham lugng % clia ch& pham)?

% C4ch 1: Tinh theo ndng do duong lugng
- Tinh ndng d6 clia dung dich A trong binh dinh mic:

NV, =NV, = N, :M
Vi
- Tinh khdi lugng chi't tan A c6 trong 1 lit dung dich (da pha trong binh dinh mic), ky hiéu 1a P (g/l):
P(g/l) = N,Ea
- Tinh khdi lugng chat tan A c6 trong V ml ch€ phdm (hoic trong Vg, dung dich )

my = Lvdm
1000

- Tinh ndng d6 % (ho#ic ham lugng %) clia ch& phr?i’m

c=Mejgg  hoac ¢ =Magqg
V a

% Céch 2: Tinh theo d6 chuin

- Tinh d chuéin NgE,
TEy =
~ 1000

(g/ml)

- Tinh lugng chat tan A ¢6 trong V; ml dung dich:
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m; = V,Tg/a (g)

- Tinh lugng chat tan c6 trong Vg, ml dung dich (hay c6 trong V ml mau)

- Tinh ndng d6 % (hay ham lugng) ctia ché phdim:
m hoic _ M
C =—2100 C=—"100
\Y
5.2. Véiky thudt chudn dp thiia tric

Vi du: hit chinh xdc V ml ché& ph?fm A (hoic cin chinh xdc a gam ché phéfm A) pha thanh V4, ml trong
binh dinh mic. LAy V,; ml dung dich nay cho tic dung véi V, ml dung dich B ¢6 néng d6 N, (lugng B
du so véi lugng A). b€ chuidn do lugng B du phdi dung h&t Vi ml dung dich C c6 nong dd Ns. Xdc dinh
ndng dd % ch& phim A?

N:V; + N3V;=N,V,

N. = N 2V2 - N 3V3
1 V .

Sau d6 tinh két qua nhu trudng hgp chudn do tryc ti€p.

6. Pha dung dich chuin d

Dung dich chudn d9 1a nhitng dung dich da bi€t ndng @ chinh xic diing d€ xdc dinh ndng dd cic dung
dich khac.

Pha dung dich chuin d6 c6 3 c4ch:
6.1. Ding ong chudn

Ong chu#n 1a &ng thiy tinh c6 chita mot lugng chinh xdc héa chit tinh khi&t duge han kin. Trén 8ng 6
nhin in tén, cong thic héa chit va ndng dd dung dich chuin dd pha duge. Khi pha diing dung cu duc
ong, chuyén hét lugng héa chi't trong 6ng vao binh dinh mitc ¢6 dung tich 1000 ml, thém nudc cat vira

du, 1ic déu, dugce dung dich chuin d6 c6 ndng d6 nhu di ghi trén nhin.

6.2. Dung héa chdt tinh khiét

Dung nhitng héa chat tinh khié€t di dugc qui dinh & phan “Céac thudc thi” trong DDVN V.
DPé€ pha dung dich chuin d tir héa chat tinh khi&t phai ti€n hanh cic budc sau:

Tinh lugng héa chdt can ldy dé pha

Ap dung cong thifc:

C EV
Mot 1000 = m, = —Norw

C, =
EV,, 1000
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m,, 12 kh&i lugng chat tan can 14y
Cy 12 ndng d6 dung dich cin pha (N)
Vg 12 thé tich dung dich cin pha (ml)
E 1a duong lugng gam chAt tan

Pha dung dich

Can chinh xdc héa chit da tinh trén, chuyén hét vao binh dinh mic, hoa tan bing nudc cit rdi thém

nudc cit vira di thé tich mudn pha, lic déu sé dugc dung dich chuin dd c6 ndng dd cin pha.
6.3. Pha gdn diing roi diéu chinh nong do

DPé pha dung dich chuin do tir héa chat khong tinh khiét (hoic diéu chinh lai ndng d6 dung dich cé

thay d6i trong qua trinh bdo quan) can ti€n hanh cic budc:
6.3.1. Tinh lugng héa chét can ldy dé pha

Ap dung cong thifc va cdch tinh & muc 6.2 nhung do héa chit khdng tinh khi€t nén khi pha cin phai
can lugng hda chat 16n hon lugng tinh todn.

6.3.2. Pha dung dich

Can chinh x4c mot lugng hda chi't 16n hon lugng héa chit da tinh, hoa tan trong binh dinh mitc c6 dung
tich bing thé tich mudn pha, thém nudc vira dd, lic déu s& dugc dung dich c6 ndng dd xap xi bing
ndng d6 dung dich mudn pha.
6.3.3.  Xdc dinh hé sé hiéu chinh ciia dung dich
Muén diéu chinh ndng do dung dich vira pha (hoic diéu chinh lai ndng dd ctia dung dich chuin do cé
thay d6i trong qua trinh bdo quan) phdi xdc dinh dudc hé s6 hiéu chinh K ctia dung dich.
Hé so hiéu chinh 1a i s& giita ndng d6 thuc ctia dung dich chudn d6 v6i ndng dd ly thuyét cia né. Hé
s6 hiéu chinh cho bi€t ndng do thyc 16n hon hay nhd hon néng dd 1y thuyét bao nhiéu Ian.
Né&u goi ndng dd thuc clia dung dich 12 Nt va ndng d6 1y thuyét clia dung dich 1a Ny ta c6:
N
K=—1

Nprt
Theo DPVN IV nén stt dung nhitng dung dich chuén d6 c6 0,970 < K < 1,030.
Xdc dinh K cia dung dich thudng si dung mdt trong hai cdch sau:

Cdch 1: Ap dung d6i v6i trudng hgp ding dung dich chuin d6 d€ xdc dinh d6 chuin cla dung dich
pha, K dugc tinh theo cong thic:

\%
K=-2K,
\
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K 12 hé s6 hiéu chinh ctia dung dich pha.

V, 1a thé tich ctia dung dich chudn do (ml).

V 1a thé tich ctia dung dich pha (ml).

K, 12 hé s6 hiéu chinh ctia dung dich chuin do.

Cdch 2: Ap dung véi trudng hop diing hda chat tinh khiét d€ xdc dinh dd chuin dung dich pha, K dugc
tinh theo cong thic:

K=2
VT

K 12 hé s6 hiéu chinh ctia dung dich pha.
a 12 khoi lugng héa chat tinh khiét (g).
V la thé tich ctia dung dich pha (ml).
T 1a d6 chuin 1y thuyét clia dung dich héa cha't tinh khi€t (g/ ml).
K dugc xdc dinh dé€n ba chif s6 thip phan, chit s6 thit tu phai lam tron.
DPé€ xdc dinh K phai ti€n hanh it nhat 2 miu chuin, cic miu khic nhau khong qui 0,05 ml.
6.3.4. Diéu chinh nong dé dung dich
Cin ctf vao tri s6 K tinh dugce d€ ti€n hanh diéu chinh ndng dd dung dich pha:
- N&u K = 1,000; nghia 12 Nt = N_1; dung dich chuin pha ding khong cin phai hiéu chinh.

- N&u K > 1,000 nghia 12 Nt > Ny 1; dung dich pha c6 ndng d 16n hon ndng dd cin pha, trudng hop
nay phdi hiéu chinh bing cach thém nudc.

Thé tich nuéc can thém dudc tinh theo cong thiic:
Vo = (K - 1,000)V,

Vino 12 thé tich nude cAn thém (ml).

K 12 hé sd hiéu chinh ctia dung dich pha.

Vg 12 thé tich dung dich pha can diéu chinh (ml).

- N&u K < 1,000 nghia 12 Ny < Ni1; dung dich pha c¢6 ndng do nhd hon ndng d6 can pha, trudng hgp

nay phdi hiéu chinh bing ciach thém hda chat.
Ludng héa chit cAn pha dudc tinh theo cong thic:

(1,000 - K)a
m=——_—"—"Vg
1000

m 12 khdi lugng héa chit cAn thém (g)
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K 12 hé s6 hiéu chinh ctia dung dich pha
a 1a khoi lugng héa chi't c¢6 trong 1000 ml dung dich 1y thuyét: a = NE (g)

Vg 12 thé tich dung dich pha can diéu chinh (ml)
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ON TAP PHUONG PHAP ACID - BASE
Cau hoi
1. Prluo’ng phap dinh lwong acid — base: nguyén tac, diém twong dwong, cach xac dinh
diém twong dwong, Iwa chon chi thi ?
2. Phép dinh lwong bang base: nguyén tac, cach xac dinh diém twong dwong ?
3. Phép dinh lwong bang acid: nguyén tac, cach xac dinh diém twong duwong ?

4. Thé nao la chi thj acid — base ? Cho biét khoang pH chuy&n mau ctia 3 chi thj théng
dung phenolphtalein, d methyl, methyl da cam ?

5. Hay chon chi thi cho cac trwdng hop dinh lvgng sau:

- Acid manh bang base manh hoac nguoc lai
- Acid yéu bang base manh

- Base yéu bang acid manh

- Na,CO; bang HCI

1. Nguyén tac
Acid + Base = Mubi + Nwoéc
HA + MOH = MA + H,O
2. Diém twong dwong
- Qua trinh dinh lwong: qué trinh bién d6i [H*] va [OH]
- pH cta dung dich thay ddi lién tuc
- Diém twong dwong (rng véi 1 gia tri pH xac dinh
- pH BTD: phu thudc vao ban chét acid, base va néng do
- Thuc hanh: gan diém twong dwong
= pH dung dich thay déi dét ngét
» Buwdc nhady pH cta phép chuan do
= Piém gitra bwdc nhdy = pH diém twong dwong
3. Cach xac dinh diém twong dwong

- Thuwong dung chi thi mau pH (chi thi acid — base): d6 methyl, methyl da cam,
phenolphtalein

- Khoang pH dbi mau cta chi thj: nam trong buéc nhay pH ctia phép chuan do
- Vidu: dinh lwgng HCI bang dung dich chuan d6 NaOH

*» Buwdc nhay pH: 4 -10

» Chon 1 trong 3 chi thi d& methyl, methyl da cam, phenolphtalein
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4. Chi thi mau pH - Yéu cau chung
- Tan dwoc trong nwéc hodc trong con

- Bén trong diéu kién thwong: khéng bi oxy, khi carbonic, nhiét do, .... ctia méi trwdng lam
anh huwéng

- Mau xuét hién kha rdé & ndng d6 thap (10° — 10™ M)
- Chuyén mau nhanh, rd trong mét khoang pH hep
- Khoang pH dbi mau cta chi thj: nam trong buéc nhay pH cta phép chuan do

M6t sé chi thi mau pH va khoang pH chuyén mau

thi Dang acid Dang base
Phenolphtalein 0,lval C6n90%  Acid Khoéng Hoéng 8,0-10,0
Phenolphtalein 0,05 Coén 20%  Acid Khong Hong 7,4-9,0
D6 methyl 0,1va0,2 Cbén60% Base Pbo Vang 42-6,2
Methyl da cam 0,1 Nwéc Base Hoéng Vang 31-44
Luc bromocresol 0,02 Coén20%  Acid vang Xanh 40-54
Tropeolin 00 0,1va 0,01 Nwoe Base bo Vang 1,4-3,2

5. Pinh lwong acid bang base
5.1. Nguyén tac
- Dung dich chuan dd: base manh
- Thwong st dung dé dinh lwong
= Acid manh: HCI, H,SO,, ...
= Acid yéu: CH;COOH, ...
= Mubdi ctia acid manh va base yéu: NH,CI, novocain HCI, ...
5.2. Cdch xéc dinh diém twong dwong
- St dung chi thi mau pH
- DBinh lvgng acid manh: phenolphtalein, d& methyl, methyl da cam
- Dinh lwong acid yéu, mudi cé tinh acid: phenolphtalein (bwéc nhay pH ctia phép chuén

dd ndm trong ving c6 pH > 7)
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6. Dinh lwong base bang acid
6.1. Nguyeén tac
- Dung dich chuén dd: acid manh
- Thwong st dung dé dinh lwong
= Base manh: NaOH, KOH, ...
= Base yéu: NH,OH, CH3;NH,, ...
= Mudbi cGa base manh va acid yéu: Na,CO3, Na,B,05, ...
6.2. Cach xac djnh diém twong dwong
- St dung chi thi mau pH
- DPinh lwvgng base manh: phenolphtalein, & methyl, methyl da cam

- DPinh lwgng base yéu, mubdi cé tinh base: d methyl, methyl da cam (bwédc nhay pH cla
phép chun do nam trong ving c6 pH < 7)

Lwuy
- Trong thyc té phan tich, khéng ap dung dinh lwong
= Acid qua yéu bang base manh
= Base quéa yéu bang acid manh
= Acid yéu bang base yéu hodc nguoc lai

- Do lan can BTD pH bién dbi qua nhd (coi nhw khéng c6 bwdc nhay) nén khéng chon
dwoc chi thi, sai sé rat 16n khi dinh lwong

- Khac phuc: dinh lwong trong méi treéng khan
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ON TAP PHUONG PHAP OXY HOA - KHW
Cau hoi
1. Trinh bay nguyén tic chung ctia phwong phap chuan dd oxy hoa — kher ?
2. Néu céc diéu kién cta phan &ng oxy hoa — khir dung trong phan tich dinh lvong ?

3. Trinh bay nguyén tc, diéu kién, xac dinh diém twong dwong va mot sé (rng dung cla
phwong phéap dinh lwgng bang kali permanganat ?

4. Thiét lap cong thirc ndng dd theo thé tich oxy cla dung dich H,0, khi dinh lwong theo
phwong phap kali permanganat ?

5. Trinh bay nguyén tac, cac ky thuat dinh lwong, xac dinh diém twong dwong, diéu kién
tién hanh va mét sé &ng dung ctia phwong phap dinh lwong bang iod ?

6. Trinh bay nguyén téc, diéu kién, xac dinh diém twong dwong va mét sé (rng dung cta
phwong phap dinh lwgng bang nitrit ?

1. Nguyén tac

Phwong phap dinh lwong thé tich dwa vao phan tng oxy hoa — khr

pOx; + gKh, = pKh; +qOx;
- ng dung dinh lwong cac chét co tinh oxy hoa hoac cé tinh khiy

- Co6 thé ap dung dé dinh lwong nhirtng hop chét khéng cé tinh oxy héa — khir nhung
phan &ng hoan toan véi chat oxy héa hay chét khir (tao ta ho&c phirc chét)

- Binh lwgng chat khtr (Fe*, Mn*", I, SO5*, H,0,, C,0,%, ...): dung dich chuan d6 la chat
oxy hoa

- Dinh lvong chét oxy hoa (Fe**, Cu®*, MnOy4, CrO4*, 103, H,0,, Cr,0;%, ClOg, ...): dung
dich chuan dd la chéat khir

2. Diéu kién phan (rng
- Phai xay ra hoan toan
- Phai xay ra twong déi nhanh
- Dé& xac dinh diém twong dwong

3. Phwong phap dinh lwong bang kali permanganat

3.1. Nguyén tdc
- Dwa vao kha nang oxy héa manh cuda kali permanganat
- Dung dich chudn d KMnO, 0,1 N hay 0,05 N (DBVN V)
- Dinh lwong chét co tinh khir

3.2. Biéu kién tién hanh

- Mai trwdng acid sulfuric
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=  KMnO, thé hién tinh oxy héa cao nhat
* Phan (rng xay ra nhanh
» San phadm phan &ng khéng mau
* |on sulfat khéng can tré&
MnO, + 5e + 8H" = Mn®* + 4H,0
(tim) (khdng mau)

- Khéng dinh lwgng trong méi trwéng base, trung tinh hodc acid yéu vi
=  KMnO, thé hién tinh oxy h6a yéu hon
* Phan &rng xay ra cham hon
= San pham cé mau
» Kho xac dinh BTD
= Két qua dinh lwong kém chinh xac

MnO, + 3e + 2H,0 = MnO,J + 40H (trung tinh)

(tim) (xam den)
MnO, + le = MnO,” (kiém)
(tim) (xanh luc)

- Phai duy tri ndng d6 acid sulfuric cao trong khi dinh lwgng dé tranh phan &ng phu
2MnO; + 3Mn* + 2H,0 = 5MnO,{ + 4H"
- Khéng tién hanh trong mai tredng HCI vi CI" khir KMnO,
- Khéng tién hanh trong méi tredng HNO; vi oxy héa chét can dinh lwong gay sai s6
3.3. Xéc dinh diém twong dwong
- Tai diém twong duong
NKMnO4VKMnO4 = NCPTVCPT
- 1 giot KMnO, dw — dung dich mau héng nhat (Phép dinh lwong tw chi thi)
3.4. Mét sé umg dung
3.4.1. Dinh Iwong acid oxalic
5H,C,0, + 2KMnO, + 3H,SO, = 2MnSO, + 10CO, + K,SO, + 8H,0
Mn*’ + 5e = Mn*?
C,0,” - 2e = 2CO,
H,C,0, 90 NKMnO4EH2C204 _ 01x45

E = = 45 TKMn =
sl 2 =8 Thacon 1000 1000

(2 ml dung dich kali permanganat 0,1 N twong dwong véi 0,0045 g H,C,0,)

=0,0045g/ml
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3.4.2. Binh Iwgng nwéc oxy gia
- H,0; vira c6 tinh oxy héa, vira c6 tinh khir
2KMnO, + 5H,0, + 3H,S0, = K,SO, + 2MnSQO, + 50, + 8H,0
Mn*’ + 5e = Mn*?
0,” - 2e =0,
M H,0, 34
R
- Puong lvong thé tich ctia H,0, la sé lit oxy gidi phéng ra do 1 dwong lwong gam H,O,
bi phan hdy hoan toan
2H,0, = O, + 2H,0
34g 11,2 lit

17x11.2
3

179 —> X =56Iit

- Sé lit oxy giai phong do 1 lit dung dich H,O, c6 ndng dé N:
Vo2 = 5,6Np02 (lit 0XYy)
4. Phwong phap dinh lwong bang iod
4.1. Nguyén tdc
- lod c6 tinh oxy héa manh, dinh lwgng chét khe
b + 2e = 2I
- lon iodid (I c6 tinh khr, dinh lwong chéat oxy héa
20-2e = 1,

Dwoc dién Viét Nam IV qui dinh tuy dbi twong phan tich ma s&r dung mét trong ba ky thuat dinh
lwong

4.2. Binh Iwong truec tiép
- Dinh lwong mét sé chat khir: S,05%, SO;%, CN', AsO5%, vitamin C, ...

- Khéng dinh lwong chéat oxy hoa theo ky thuat tryc tiép vi khdng cé chi thi d& xac dinh
diém két thuc (gitra iodid v&i chét oxy hda)

- lod oxy hoa tryc tiép chéat can chuan dé: I, + 2e — 2I
- Méi trwong: pH5 -8
- Chi thi: hd tinh bét, dung dich khéng mau — xanh
- Tinh néng dd dung dich can dinh lwong
Ny Vi = N2Vi2
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4.3. Binh Iwong thé (gian tiép)

Dinh lwong mét sé chat oxy héa: halogen, hypohalogenic, iodat, ferricyanid, KMnOy,,
K2Cf207, HNOz, Hzoz, Fe3+, CU2+,

Thém lwong thira KI vao mau chira chat oxy héa can dinh lwong, I bi oxy hoa tao lwong
I, twong duwong voi chét can dinh lwong va duoc chuén do béng natri thiosulfat

KoCr05 + 6KI + 7H,S0, = Cry(SOL)s + 3ly + 4K,S0, + 7TH,0

2Na,S,03 + I, &> Na,S,0¢ + 2Nal
Chi thi: hé tinh bét, dung dich xanh — khéng mau (hodc mau ctia muébi trong dung dich)
Tinh ndng dé dung dich can dinh lwong

NxVy = Ni2Vi2 = Nnazs203VNazs203

4.4. Dinh Iwrong thora tre

DPinh Iwong mét sé chat khir: lwu huynh hiru co cd nhém thiol, hydrazin, glucose,
aldehyd acetic, aldehyd formic, phenol, methyl hydroxybenzoat, propyl hydroxybenzoat,
phenidion, s&n phAm mé& vong lactam t penicillin, ...

Thém mét thé tich chinh xac va qua dw dung dich chuan dé iod
Dinh lwvgng iod dw bang natri thiosulfat (cing néng dé dung dich iod)

Tw thé tich dung dich natri thiosulfat da dung suy ra thé tich dung dich iod dw, thé tich
dung dich iod da tac dung véi chat khoy

lLb +2e — 2I

l, (dw) + 2S,05° — 21"+ S,06”
Chi thi: hé tinh bét, dung dich xanh — khéng mau
Tinh néng dd dung dich can dinh lwong

NXVX = NIZVIZ - NNaZSZOSVNaZSZO3

4.5. Céch xdc dinh diém twong dwong

Chon chi thj hd tinh bot
= Tinh khir yéu, tac dung véi chét oxy hoa manh
= |, + hé tinh bét — phirc xanh dwong (hép phu nhanh va giai phéng lod cham)
= Pun néng mét xanh, d& ngudi mau xanh tai hién
» Khdéng cho mau véi iodid

= PTD: lwong thira iod — dung dich mau vang = khéng can chi thi. Khi [l,] thap,
nén thém ho tinh bot

Dinh lwong trwc tiép: pH 5 -8. Néu pH > 9
Ib + 20H =10 + I' + H,O
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IO (hypoiodid) c6 tinh oxy héa manh hon iod, chuyén S,05* thanh S,0¢* dan dén sai
sb

- Nhiét dé phong. Néu nhiét do cao iod bj thang hoa, d6 nhay chi thi giam

- Dinh lwong thé va thira trir: cho hd tinh bét vao thei diém gan twong dwong (dung
dich vang nhat). Néu cho sém, tinh bét hap phu mét phan iod va giai phéng iod cham

- Dinh lwong thé:

= Phan &ng gitra KI va v&i chat oxy hoa can dinh lwong can thoi gian 10" — 15’ dé
xay ra hoan toan

» Tranh anh sang dé Kl khong bi phan hay thanh iod
4 + O +4H © 21 + 2HO
2 as 2 2

4.6. Mét sé tmg dung
4.6.1. Dinh lurong natri thiosulfat
- DBinh lvong trwc tiép
- Chi thj hé tinh bét: dung dich khéng mau — xanh
- Méi trwong trung tinh hay base yéu
- Khéng tién hanh trong méi trwéng acid vi
2H" + S,05* = S{ + SO, + H,0
I, + 2Na,S,03 = 2Nal + Na,S,06

M 2 253 M ;9,03
Elzz nl 272126,59; ENaZSZO3:%:T:1589

4.6.2. binh lrong glucose
- Glucose c6 nhém aldehyd nén c6 tinh khi
- DBinh lvong thwa triv

- Chi thi hé tinh bét: dung dich xanh — khdng mau (cho chi thi khi dung dich c6 mau vang
nhat)

CH,0OH-(CHOH),-CHO + I, + 3NaOH - CH,0OH-(CHOH),-COONa + 2Nal + 2H,0
I (th l‘Pa) + 2Na28203 = 2Nal + Na28406
- Phan wng phu: 2NaOH + I, = 2NaOl + Nal + H,0

- Phai acid héa bang acid sulfuric dé trung hoa kiém va giai phéng iod thira ttr 10°

H" + OH =H,0
NaOl + Nal + 2H" = I, + 2Na" + H,O
M 180
E =—=""-=90
CHiOs = = 5 9
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4.6.3. Pinh lurong kali permanganat trong thuéc tim duoc dung
- Kali permanganat c6 tinh oxy hoa
- Dinh lwong thé
- Maéi trvong acid sulfuric

- Chi thj hé tinh bét: dung dich xanh — khéng mau (cho chi thi khi dung dich c6 mau vang
nhat)

ZKMnO4 +10K| + 8H2804 = 2MnSO4 + 6K2804 + 5], + 8H20
|2 + 2Na28203 =2Nal + Na28406

M
Exuno, = K:n04 - 158'5036 =31,6079

- Lwuy
= Phan (rng gitra thudc tim va Kl thwe hién it nhat 10 phat va phai tranh anh sang

= Lwong acid sulfuric cho vao viva di nén khoéng can trung hoa bang kiém hay
natri carbonat

5. Phwong phap dinh lwong bang nitrit
5.1. Nguyén tac
- Phwong phap dinh lwgng thé tich, oxy héa khir
- Xac dinh néng d6 hoac ham lweng cac chat hiru co' cé nhém amin thom bac 1
- Dung dich chuan d6: NaNO, 0,1 N
NaNO, + HCl < HNO, + NacCl
Ar-NH, + HNO, + HCI < [Ar-N"Z N]CI' + 2H,0
5.2. Pidu kién tién hanh
- Mabi trwong acid hydrocloric va lodng
- Nhiét dé thap, khoang 10°C (lam lanh trong nwéc da)

- Khudy déu dung dich can chuan d sao cho khong tao ra dong xody khéng khi trong
dung dich (s& dung may khudy tw)

- Luc dau nhd dung dich chuin dd khodng 2 ml /phat, dén trwdc diém twong dwong
khoang 1 ml thi nhd tirng 0,1 ml mét va dé yén it nhat 1’ sau méi lan thém dung dich

5.3. Cdch xéc dinh diém twong dwong
Chi thi ndi
- Tropeolin 00: 1 giot thtra dung dich natri nitrit s& phan (rng v&i chi thi tao s&n pham
nitroso c6 mau vang (dung dich dé — vang nhat)

- Hén hop tropeolin (4 giot) va xanh methylen (2 giot): dung dich tim — xanh ngoc
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Chi thi ngoai: gidy tAm hé tinh bét va Kl (it s dung)
5.4. Mét sé ing dung

Amin thom bac nhét (benzocain, dapson, primaquin, procainamid, procain, sulfacetamid,
sulfadoxin, sulfaguanidin, sulfamethoxazol, sulfaxylum, sulfathiazol, sulfapyridin, sulfamethizol)
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ON TAP PHUONG PHAP KET TUA

Céau hoi

1. Nguyén tic chung clia phuong phap két tia ?

2. Phan loai phuong phadp két tia va dai cuong vé phép do bac ?

3. Phép do bac trong moi trudng trung tinh - phudng phdp Mohr va phuong phdp Fajans ?
4. Phép do bac trong mdi trudng acid - phudng phap Charpentier Volhard ?

5. Néu mdt vai tng dung clia phuong phdp két tda ?

1.  Nguyén tic chung ctia phuong phap két tia

Phuong phap két tia dwa vao sy tao thanh chat k&t tia it tan trong cdc phdn tng trao d6i. Nhitng phan
trng tao thanh k&t tha dudc diing trong phudng phdp két tiia phi thda min cdc diéu kién sau:

- K&t tda phdi rat it tan.

- Su két tha phdi xdy ra nhanh.

- K&t tha tao thanh trong qué trinh dinh lugng khong bi phan hily v6i mot mitc d6 nhat dinh dang ké.
- Phdi c6 kha niing xdc dinh dugc diém tuong duong.

Phuong phap két tha thudng duge dung d€ xdc dinh ndng d6 cdc anion CI, Br, I, SCN, CN'... va cic
cation Ag*, Hg™" ...

2. Phan loai phuong phap k&t tiia va dai cuong vé phép do bac
Phuong phdp két tiia duoc phan logi nhu sau

- Phép do bac: dung kha ning tao ta mudi clia ion bac v6i nhitng anion khdc nhau (clorid, bromid,
iodid, cyanid, sulfocyanid).

- Phép do thiy ngan: dwa vao phdn ttng héa hoc tao mudi thiiy ngin it tan (clorid, bromid, iodid).
Ph§ bi€n nhat 1a phép do bac.

Phép do bac

- Do trong moi truong acid:

Halogenid (trlr F) va thiocyanat tao tda khong tan v6i Ag* trong mdi trudng acid. Acid thudng dugc
dung 1a HNO; vi:

o HNO; tao véi Ag" mot mudi AgNO; rat tan.

o Lam ha pH ctia méi trudng.

50



Do trong méi truong trung tinh:

Mot vai anion c6 thé hoa tan it hoic nhiéu trong moi trudng acid do vay phdi do bac trong mdi trudng

trung tinh

Vidyu: CN va S hoa tan trong mdi trudng acid dam dac

Oxalat va chromat hoa tan trong mdi trudng acid loang

Vai hgp chat hitu c¢d (barbituric)

Chdt goc (chdt chudn héa hoc, chemical standard)

Halogenid: nhiéu mudi halogen dudc diing 1am chit géc nhu NaCl (M = 58,45), KCI (M = 74,55),
KBr (M = 119,01). Ngudi ta hay diing cic chit gdc nay d€ xdc dinh d6 chuin clia dung dich chuin
do bac nitrat .

Dung dich chuén dp

3.

Dung dich chuin d6 bac nitrat 0,1 N: chita 16,989 g bac nitrat /lit.

Dung dich thiocyanat (ammonium, Na hay K) 0,1 N: Mudi nay c6 dd tinh khi€t cao nhung lai hay
hit &m. Do d6, khi pha dung dich chuin phdi pha cao hon d6 chuin mong mudn va khi ding thi
dinh lugng lai biing bac nitrat chuan.

Phép do bac trong méi trudng trung tinh

3.1. Phuong phdp Mohr

Nguyén tic: cho dung dich bac nitrat vao dung dich halogenid cin dinh lugng, lic c4n than sau mdi
1an thém dung dich bac nitrat. K&t thic dinh lugng khi thém dung dich bac nitrat vao ma khong

xudt hién thém tda.
Agt + X =AgX

Chi thi: dung dich kali cromat trung tinh. Kali cromat cho tda cromat bac dé gach khi ndng do bac

cao hon ndng do clorid.
2Ag" + CrO,” = Ag,CrOy4 4 (dd gach)

Tié€n hanh: phai thém tir tir dung dich bac nitrat vio dung dich Cl” ban diu di dugc thém 1 it chi thi

cromat.
o Viéc chon pH rit quan trong:
= pH < 6: cromat mudi acid y&u s& tu hoa tan: 2H" + CrO,” = H,CrO,

*= pH > 10,5: bac nitrat s& phan hiiy thanh bac oxyd két tia den lam cho két qué
dinh lugng thi€u chinh x4c.

o Nong do chi thi: thudng 1a 0,003 M.

Pham vi sit dung va gidi han
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Ap dung dinh lugng CI" va Br .

Khong 4p dung @€ dinh lugng iodid va thiocyanat vi khé nhan biét ltic phdn tng két thiic
do hién tugng hap phu va tao thanh hé keo.

Khong thé chudn do6 dung dich ¢c6 mau vi mau ctia dung dich che mau ctia Ag,CrO, § di€ém
tuong duong.

Ap dung dinh lugng nhitng ion tao mudi bac 1 chd't kém tan trong moi trudng trung tinh.
Cic cation tao ta v6i ion cromat phdi dugc khit trude khi dinh lugng. Vi du: Pb** va Ba®
phai khir thanh dang sulfat.

Dung dich acid phai dugc trung tinh hda bdi phan tng ctia carbonat calci, loc lugng thira va
khit anhydrid carbonic bing dun soi.

3.2. Phuong phdp Fajans

Nguyén tdc: tit ca halogenid bac déu c6 mdt kha ning hap phu ndo dé, ting tir CI', Br, I

Vi du: dinh lugng halogenid bing AgNOs.

O

Khi chua d&€n di€m tuong duong, tia tao thanh trong dung dich thira ion halogenid hap phu
nhitng dién tich 4&m ctia halogenid. Pién tich nay ddy nhitng ion khic va 16i kéo mot it
cation khdc ma halogenid hda tan (H', Na*, K', ...).

Vira khi vugt qua di€ém tuong dudng, tda ti€p xic véi dung dich chita mot lugng thira Ag*.

Chinh Ag* hip phu vao tia giy tich dién duong kéo nhitng ion khic dé tao thanh mudi
twong ddi it tan (nhu anion cla fluorescein hay din chit cia brom (eosin)) hay clor

(dichlorofluorescein).
Eosin 1a Tetrabromofluorescein Fluorescein

C|26H4COO' (|36H4COO'

Br Br
¢ + c S oN a+

oNa
0- o) o) (o} O o)
Br Br - -

Eosin (mudi dinatri mau dd) Mudi dinatri mau do

Co ché chuyén mau ciia chi thi fluorescein

o Trudc diém tuong duong, chi thi mau c6 dién tich gidng chit hap phu trén tda s& bi diy vao

dung dich nén dung dich c6 mau hdng vang phit quang.

o Vira khi vugt qua diém tuong duong, Ag" hap phu vao tia 1am tda mang dién tich duong cia
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Ag". Fluoresceinat bac hoa tan y&u hon bac nitrat, sy hdp phu cda chi thi anion mang mau trén
tda 1am tda trd nén mau hong dam.

o Chi thi mau cia phuong phip:

* Eosin: @€ dinh lugng I', Br, CN™ (pH # 2) va khong dinh lugng CI vi eosinat bi tia AgCl
hap phu s6m nén tla dé trudc diém tuong duong.

» Fluorescein va dichlorofluorescein: d€ dinh Iugng Br', I', CI', SCN'".
= Khi thay d6i chi thi thi ¢6 thé dinh Iugng hdn hgp CI” va 1 halogenid khic nhu Br™ hoic I'.

Chii y: thudng ding moi trudng acid y&u (thém lugng nhd CH;COOH dé sy hap phu dé dang) va dé

tranh sy d6ng von két thia hoan toan thudng thém hd tinh bot, dextran dé bio vé keo.
4.  Phép do bac trong méi truong acid — Phuong phap Charpentier Volhard

Trong mdi trudng acid manh (HNOs): ion Ag” tao tiia chuyén biét hon, do d6 dung dinh lugng CI', Br,
I', SCN’, va CN k€ c4 khi c6 mit nhitng ion gdy can trd & mdi trudng trung tinh.

Khi dinh lugng nhitng halogenid trong méi trudng acid khong c6 chi thi chuyén biét nén phai thuc hién
phuong phdp thiia triv. Ti€n hanh qua 2 budc:

- Cho lugng thira AgNO; vao dung dich halogenid can dinh lugng d€ tao din cha't tia bac khong tan.

- Pinh lugng Ag* thira biing dung dich chuin d6 thiocyanat vé6i chi thi phén sit ammoni, mdi trudng

acid nitric.

- Trong dung dich, phén sit amoni phan ly nhu sau:
Fe(NH,)(SO4),.12H,0 = Fe’* + NH,* + 2S0,> + 12H,0

- Tai di€ém tuong duong mot giot dung dich thiocyanat thira lam cho dung dich c6 mau hdng nhat.
3SCN™ + Fe** = Fe(SCN); (hdng nhat)

- Mau hong nhat clia dung dich s& mat dan do phin tng:
3AgX + Fe(SCN); = 3AgSCN | + FeX;

Dj chinh xdc ciia phuong phdp

- Su chuyé&n mau khé xdc dinh va thay d6i theo mudi can dinh lugng.

- Do chinh xdc thy vao sy hip phu Ag" trén tiia. Do d6, khi thuc hanh phai ding dung dich pha lodng
va thao tdc lic k§.

- Do chinh x4c tly vio su khdc biét vé do tan giita halogenid bac va thiocyanat bac
0 Sagsen > Sagx: khong sai s8 nhi€u. Trudng hgp I' vaBr
0 Sagsen < Sagx: sai s8 nhiéu. Trudng hgp CI

(do lugng thira thiocyanat dich chuyé&n halogenid da tiia nén san pham hoa tan thiocyanat 170 1an y&u
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hon

san pham cta CI).

Khdc phuc bing 1 trong nhitng cdch sau

Loc loai tia AgCl.
Tich tu tda biing cdch dun soi.

Thém dung moi hitu cd (ether, nitrobenzen) dé tiia AgCl déng vén lai & mit phan cich clia nudc
va dung mdi hitu ¢ va nhu vy khong tdc dung véi SCN'.

Thuc hanh nhanh (viing chuyén sang hong chi kéo dai ¥ phit va k& d&n 1a thiocyanat dich chuyén
CI).

Ung dung

S.
5.1.

5.2.

Phuong phdp nay thudng dinh lugng CI” va Br” khi tiia trong mdi trudng acid nitric.

Dinh lugng iodid c6 hai kh6 khin do iodid bac hdp phu nhiéu va acid nitric oxy héa nhitng iodid.
DPé€ khic phuc sé tia truc trong mdi trudng trung tinh (dé tranh oxy héa), k€ ti€p thém acid nitric.

Phuong phdp nay con diing dinh lugng nhitng hgp chit tao mudi bac khdng tan trong mdi trudng
trung tinh hay amoniac nhu methyl arsinat, barbituric, cafein. Chd y 1a sau khi tao tda, loc tia va

chi thém acid nitric vao dung dich loc truéc khi dinh lugng bing thiocyanat.
Mot vai @ng dung ctiia phuong phap két tia
Trong Dugc dién Viét Nam IV

binh lugng kali clorid: cho 10 ml dung dich vao binh nén + 50 ml nuéc + 5 ml HNO; 13% (TT) + 25
ml dung dich AgNO; 0,1 M + 2 ml dibutylphthalat (hoic 2 ml nitrobenzen) (TT). Chuin d6 bing
amoni thiocyanat 0,1 M. M0t ml dung dich amoni thiocyanat 0,1 M tudng ducong vdi 0,007455 g
KCl.

Dinh lugng natri bromid: chi thi 1a dung dich sit (II) amonisulfat 10%.
Dinh lugng natri clorid: chi thi 12 dung dich st (III) amonisulfat 10%.

Mot 56 ting dung khdc ciia phuong phdp két tiia

Doi tugng dinh lugng Phudong phap

ClI', Br Pp Mohr (Ag,CrO,)

BH, Pp Volhard

Chuén d9 thira trit Ag* sau khi phan tng v6i BH,

BH, + 8Ag+ +80OH — 8Ag(S) + H2B03_ + 5H20

K+

Pp Volhard: K* diu tién dudc tao tda véi 1 lugng thira (C¢Hs)4Br;
(C¢Hs)4Br ™ thira dugc tao tha vdi 1 lugng thira da bigt Ag*. Ag" khong
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phdn tng dugc chuin do bing SCN™

ClI',Br, T,

SCN", Fe(CN)s"

Pp Fajans

Chuidn do véi Ag"®. Chi thi fluorescein, dichloro-fluorescein, eosin,
xanh bromophenol

=

Pp Fajans

Chuin d6 biing Th(NO;), d€ tao ThF,. Chi thi d4 alizarin

P
Zn~"

Pp Fajans
Chuin d6 bing K,Fe(CN), d€ tao K,Zns[Fe(CN)gl..

Chi thi diphenylamin.

SO,

Pp Fajans
Chuin d6 bing Ba(OH), trong nudc methanol 50%.

Chi thi d6 alizarin

Hg22+

Pp Fajans
Chuin d6 biing NaCl dé tao Hg,Cl,.

Chi thi xanh bromophenol

PO,",

C,0,%

Pp Fajans
Chuén dd bing Pb(CH;COO), dé cho Pbs(PO,), hay PbC,0,.

Chi thi: dibromofluorescein (PO,>) hay fluorescein (C,0.5)

55



ON TAP PHUONG PHAP TAO PHUC

Cau hoi
1. Phifc chit: dinh nghia, phan loai, phdn biét phitc chat véi mudi
2. Gi6i thiéu vé complexon ?
3. Nguyén tic dinh lugng bang phucng phiap complexon ?
4. Dung dich chudn d va dung dich gdc trong phuong phdp complexon ?
5. Chi thi kim loai trong phudng phdp complexon ?
6. Cac ky thuat chudn do trong phuong phap complexon ?
7. Néu mdt s§ tng dung clia phuong phdp complexon ?
1.  Phdc chat
1.1. Dinh nghia

Phifc chat 1a nhitng hdp chat phan tif xdc dinh, dudc tao thinh do mot kim loai (nguyén ti trung tAm)
nhu Ag, Cu, Ni, Co, Fe, Hg... noi véi cac ph6i t& ¢6 thé 12 ion Am hay phan t& ( NH3, H,O, CI', F, CN°
,...). Nguyén tif trung tAm va phdi ti tao thanh ciu ndi phic va dugc viét trong dau [ ], cdc ion trdi dau

véi cAu nodi phiic goi 12 cAu ngoai phifc viét & ngoai diu [ |.
Vidu : [Ag(NH;),]Cl

Cau ndi phitc / cAu ngoai phitc. Chi s6 phdi tri: 2
1.2. Phdn loai
Phitc chat thudng chia 1am 2 loai: phifc chdt cong va ndi phic.
1.2.1.  Phiic chdt cong (lién két phéi tri)

Phifc chit cong gdm mot nguyén ¥ trung tAm lién k&t phdi tri v4i nhitng ti€u phan phan cuc . Vi du :
Zn** ¢6 thé phéi tri véi 4 phan tit NH; d€ tao thanh ion phitc [Zn(NH;),]** ma cong thitc khai trién 1a

. B N B
2+
H
- NH3 —

Phan tf NH; ludng cuc, cuc Am quay vé phia ion kim loai va tao thanh lién k&t phdi tri bing 2 dién tir
tu do G 16p ngoai cuing cla nitd.
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Trong dung dich nuSc tit cd nhitng ion déu hydrat héa, chiing tao thanh nhitng phiic chi't v6i nuéc
(phan tf ludng cuc) theo co ché gidng nhu d6i véi NHs.

o Ho H
H H H v H )
\O—> Zn =— O: [Zn(H20)4] '
H A H
/O\
H H

Nhung d€ don gidn, nudc hydrat héa thudng khdng ghi vio trong cong thifc ciia cic ion.
S& ti€u phan t6i da c6 thé gidn v6i nguyén tif trung tAm goi 1a chi sd phdi tri thudng 1a 6, 4, 2 hoic 8.
1.2.2.  Noi phiic

Trong ndi phitc, kim loai tao thanh véi phdi tif (thudng 12 phin tif hitu co) vira bing lién két phoi tri

vira biing lién k&t chinh.

Vidu :
HO CH3
/
N0 N=C
, CH3=G=NOH s —~ CHa—cC Ni C—CH3
CH3—C=NOH N_ SN 7

C=N O—N

[

H3C OH
Dimethylglioxin Niken dimethylglioximat
HsC CHs3
cC—oO O0—~C
7 N / A\
CH3—C—CH,—C—CHz + Be2+ === HC_ Be CH
O @) / \
HsC CHg
Acetylaceton Beri acetylacetonat

- Tir cdc cong thiic ciu tao trén cho thi'y cdc hdp chit ndi phitc duge dic trung bing sy tdn tai cdc
cum vong chd y&u 1a cdc vong 5 hodc 6 canh. Nhitng phitc chdt ma phdi ti chita nhiéu nguyén ti

lién k&t véi ion trung tAm goi 1a phitc da cang. Cdc ion trung tAm (ion kim loai) bi kep chit trong
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céc vong bdi cdc phoi t nhu trong ““ gong kim “. Do d6 phdi tit tao v6i ion trung tAm mdt vong kin
goi la phifc cang cua (phuc chelat).

- Cdc hgp chat ndi phitc c6 nhiéu tinh chit dic trung, trong d6 cdc tinh chit quan trong nhat 1a: do
bén cao, d6 tan nhd trong nuéc, dd dién ly y&u, do tan 16n trong mot sé dung mdi hitu cd (thudc thiy
Garola véi K.

1.3. Phan biét phitc chdt véi mudi

- Trong dung dich nu6c, phan tif phitc chi't hodc ion phitc chat phan ly mot phan thanh cdc cation,
anion hodc phan ti.

Vi du: [Ag(NH3),]" < Ag" + 2NH;
HgCl, < Hg™* + 2CI
[Fe(CN)¢]> < Fe** + 6CN°
- Cé4c mudi thong thudng vad mudi kép trong dung dich nudc phian ly hoan toan thanh céc ion don
gian.
Vi du: NaNO; < Na® + NO;y
KAI(SO,),.12H,0 < K' + AI** + 2SO0, + 12H,0

- Cécion nhu SO,%, NO5, PO,”,... tuy c6 cdu tao gidng ion phitc nhung c6 do phan ly v6 cling nhd
(gin nhu khong phan ly) nén coi chiing I cic ion don.

2. Giéi thiéu vé complexon
Céc din xud't clia acid amin polycarboxylic thudng goi 1a cdc complexon.
e Complexon I ( chelation I, Trilon A), viét tit 1a H3Y

CH,COOH

NZ-CH,COOH
CH,COOH

Acid nitril triacetic (NTA). Ky hiéu H;X
e Complexon II ( chelaton II, Trilon BS)

Acid etylen diamin tetra acetic (EDTA), viét tit [a HyY. Pay 1a acid 4 ndc. Trong dung dich cla
EDTA c6 thé ton tai cdc dang: H,Y, HiY", H,Y>, HY™, Y* va tiy thudc vao pH ctia moi trudng dang
nao sé 1a chd yé&u. pK, = 2,0, pK, = 2,73, pK; = 6,24, pK, = 10,34.
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HOOCH,C CH,COOH
N—CH,—CH,—N

HOOCH,C~
CH,COOH
Complexonn III (Chelaton III, Trilon B)
HOOCH,C CH,COONa

/N—CHz—CHz—N\

Mudi dinatri cia EDTA. Viét tit 1a Na,H,Y.

Trong nudc, Na,H,Y phén ly thanh Na* va H,Y?, thanh phan ctia dung dich complexon III phu thudc

vao pH ciing gidng nhu thanh phan ctia dung dich EDTA. Vi vdy, ngoai phan tif lugng ra tit ci céc tinh

chi't ddi v6i complexon II déu ding v6i complexon III va ngudc lai. Nhung vi complexon III dé diéu
ché& dugc dudi dang tinh khi€t nén hay diing hon ca.

3.

Nguyén tac dinh lugng biing phuong phap complexon

Phuong phdp complexon 1a phuong phdp dinh lugng dya vao phdn dng tao phic clia cic
complexon vdi ion kim loai tao thinh cdc mudi ndi phitc vo cling bén it phin ly, tan trong nuSc.

Khi chuin d6, cdc ion kim loai tao phitc véi EDTA x4y ra cdc phan ng sau trong giai doan két

thiic su xdc dinh
Na,H,Y < 2Na* + H,Y”
Me**(Ca*)+ H,Y* < MeY?” + 2H'
Me**(AI*) + H,Y” & MeY + 2H*
Me*(Th*) + H,Y* < MeY+ 2H*

Theo céc phuong trinh trén mdt ion kim loai bat ky héa tri déu phin Gng véi mot phian tk EDTA
nén trong phuong phap complexon ndng dd duong lugng hoic ndng dd mol déu cé thé st dung.

1 mol cation phdn tng véi EDTA khdng phu thudc vao hda tri clia né lién két v6i 1 mol Na-EDTA.
Dung dich chuén d6 va dung dich géc trong phueng phap complexon
Dung dich complexon 111

Né&u ¢6 Complexon III tinh khiét: chi cin cin chinh xdc mot lugng complexon dem pha trong
nu6c thanh dung dich véi thé tich xdc dinh. Vi du d€ pha mdt lit dung dich complexon III 0,1 M,
can chinh xdc 37,22 g complexon III hoa tan trong nudc cho dd 1 1it. NEu complexon III ¢6 bi hiit
4m thi dem sdy kho & 150°C trudc khi can.
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Né&u khong c¢é complexon III tinh khiét thi ta chi pha dugc dung dich c6 ndng dd xap xi. Sau d6
xdc dinh lai ndng d6 (xem phan dudi).

Néu khong ¢6 complexon III ma chi ¢6 complexon II (EDTA ) thi pha nhu sau : cAn 29,21 g
complexon II vad 8 g NaOH hoa tan trong mot it nuSc, sau d6 thém nudc va lic déu cho da 1 lit
nudc, duge dung dich complexon II1 0,1 M.

4.2. Dung dich goc

Dung dich MgCl, 0,1 M : can 4,032 g MgO hoa tan trong 1 it HCI diic, thém nudc cho du 1 lit, 1c
déu.

Dung dich ZnSO,4 0,1 M : cin 6,538 g Zn kim loai tinh khiét, hoa tan trong 1 it H,SO, tinh khiét,
r6i thém nudc cho da 1 1it, lic déu.

Chii y:

Nudc cit phdi tinh khi€t vi n€u c¢6é nhitng ion kim loai thi ¢é thé tao nhitng phifc complexonat tan

trong nudc.
Hoéa chat phai chita trong nhitng bao bi biing thiy tinh tinh khi€t hoic lo nhya.
Chi thi kim loai trong phuong phap complexon

LA nhitng chat thay ddi mau tly vao su ¢6 mit cia ching & dang ion kim loai tu do hay da tao
phc.

Thudng thudng, mau clia phitc kim loai 13 mau clia anion ty do va sy d6i mau do 1 hay nhiéu
proton dugc thay th€ bing nhitng ion kim loai.

Gidng nhu trudng hgp clia chi thi pH, ngudi ta sip x&p theo nhém mang mau chii yéu:

* Mau do anion 13 cdc nhém mang mau gdm cdc azoic, phtalein, din chit cla triphenyl-methan

hay cdia anthraquinon hay din chat ctia phenol cé nhitng tinh chat gan giong nhu nhitng chi thi
ctia phuong phdp trung hoa.

= Mau do cation la cdc nhém mang mau nhu cic ion thiocyanat, sulfosalicylat hay thioglycolat
... trudng hdp nay can lugng chi thi cao.

Sau diy l1a cdc chi thi kim loai hay dugc st dung:

5.1. Chi thila ddn chdt azoic

Chi thi Den Eriocrom T (chi thi NET)

La acid (hydroxy-1’ naptylazo-2’) -1 nitro — 6 naphtol 2 sulfonic — 4. (Ngoai ra, con c6 nhitng ddng
phan eriocrom A, B...). 0] pH dinh lugng, nhém acid sulfonic thudng bi ion hda toan bd.

Trong mdi trudng ki€m chi thi nay c6 mau xanh, khi tic dung véiion Ca**, Mg*" tao phiic mau dé.
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- Pen Eriocrom T dugc diing d€ dinh lugng ddng thdi Ca*™ va Mg™* trong mot dung dich hozc diing

khi dinh lugng ion Mg™".

- Khi pH = 7-10, mau chi thi thay ddi tir xanh duong sang dé duéi sy hién dién cta nhiéu cation kim
loai. Vi du nhu khi dinh lugng Mg** mau chi thi chuyén rd do tao thanh phitc cang cua. Py 1a phitc
dugc nhudém mau dé va hiing sd phan ly ctia n6 (107) 16n hon hiing s6 phan ly ctia phitc Mg-EDTA
(10™®). Khoang chénh 1&ch hiing s6 phan ly nay cho phép st dung chi thi d€ phat hién Zn**, Cd**.

5.2. Chi thi khong azoic

Chi thi murexid

HO3S

OH

\
\

O2N

Chi thi NET

- La mudi amoni clia acid purpuric - mot hgp chat gidu nitd va nhém carbonyl. Khodng ddi mau tir

xanh tim sang dd khi c6 mit ciia nhi€u ion & pH tr 9 — 11.

- Thudn Igi: diéu kién thuc hanh rit rd, ¢6 thé thdy rd khodng d8i mau chuyén biét cia Ca** ngay c

khi dung dich c6 14n nhitng ion Mg®*, Sr**, Ba® véi lugng tuong duong.

NH,"

5.3. Coché ciia sy doi mau

e ooawm
— C—N

/ W\ / \

0=C C—N=C C=0

\ / /

D i

H O O H
Chi thi murexid

C4c chi thi kim loai 12 cdc chat hitu cd c6 kh3 ning tao phitc mau vdi ion kim loai. C4c phifc nay kém

bén hon phifc ctia ion kim loai v8i complexon. Mau ctda chi thi tao phifc v6i ion kim loai khdc mau cla
chi thi § dang tu do. Gin diém tuong duong, complexon 14y kim loai & chi thi ddy chi thi ra § dang tu
do nén dung dich thay d8i mau va bdo cho ta biét diém két thiic dinh lugng.

Vi du: dinh lugng Ca** v6i chi thi murexid, pH=9-11

Ca* + H,I

< CaH,I + 2H"
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b6 tim bé
Khi nhé complexon xudng:
Ca”™ +HY" < CaY” + H
Gan di€ém tuong duong c6 su canh tranh tao phic
CaH,I + HY” < CaY” + Hyl”
bé Tim
5.4. Cdc diéu kién doi vai chi thi kim loai

- Phén @ng tao phic v4i ion kim loai 1a phén @ng thuan nghich va mau cia dang tu do phdi khic véi
mau ctia dang phic

M™ + Ind™ < MInd™™

Khéng mau Mau 1 Mau 2
Ca®+ HJI <  CaHl + 2H'

Khéong mau D4 tim Hong dé

- Phifc clia chi thi v6i kim loai phdi kém bén hon phifc clia complexon vé6i kim loai.
ML"™ + Y" < MY™™* +Ind™

2CaH,I + 2H,Y” < 2CaY” + 2H;I* + 2H"
Hong dé Tim

Thudng cdc chi thi kim loai dong thdi ciing 12 chi thi acid base, nén khi st dung ta phai c& dinh pH clia
dung dich bing c4dc hé dém thich hgp.

6.  Ciacky thuat chuiin do trong phuong phap complexon
6.1. Chudn dp truc tiép

- Ap dung: cdc cation dudc dinh lugng & pH bit budc dé thu dugc mot phttc bén hoan toan (pH =9 -
10 d6i vdi cation hod tri 2). R4t nhiéu ion kim loai c¢6 thé dinh lugng truc ti€p nhw Mg, Zn**, Ba™,

2
Ca™,...

- Ti€n hanh: cho dung dich trilon B va chi thi mau thich hgp tic dung truc ti€p véi mot thé tich chinh

xdc dung dich mudi kim loai cAn dinh lugng.

Ham Iugng (hoic ndng dd) mudi kim loai dudgc tinh theo cong thitc:

P =M100
a

P 12 ndng dd (hay ham lugng) mudi kim loai (%).
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Tua 12 @0 chuin cla dung dich trilon B theo mudi kim loai A.
V 1a thé tich ctia dung dich trilon B d phén tng.

a 1a khoi lugng miu thit.

Vi du: dinh lugng Mg** bing EDTA véi chi thi den Eriocrom T, pH = 10. Liic diu trong dung dich ¢6
mau dé vang do phin ting ctia Mg véi chi thi

Mg* + HI,” & Mgl, + H*
b6 vang
Khi nhd EDTA xuéng, Mg** tu do s& phan ting trudc
Mg™ + HY” < MgY”> + H*
Liic Ay mau chua bi&n d6i, gin diém tuong duong ta c6 su canh tranh tao phic
HY" + Mgl, < MgY” + HIL,”
Xanh

K&t thic dinh lugng khi mau chuyén tir 6 vang sang xanh hoan toan.

6.2. Chudn dp thée

Ap dung: cic cation tao vSi chi thi mot phitc qua kém bén dian dén sy ddi mau khong r6.

Ti€n hanh: cho mdt lugng thira phifc chit clia trilon B v6i mdt mudi kim loai M’ tdc dung véi mot

thé tich chinh x4dc dung dich mudi kim loai M c4n dinh lugng, khi d6 xay ra phan tng:
M+MZ=MZ+M’

Sau d6 dinh lugng mudi kim loai M’ gidi phong ra biing cdc phuong phap truc ti€p hay thira trir, tir
dé tinh dugc ham lugng (hodc ndng d6) mudi kim loai cin dinh lugng.

Vi du: diing chi thi NET khi dinh lugng Ca®* ri't kém chinh xdc vi phitc Ca®* + NET kém bén. Trong
trudng hgp nay thém moi it complexonat Mg thi sy chuyén mau sé r5. Xét pK 1an lugt clia cic phic
khéc nhau, theo thi ty d6 bén:

Ca® + NET (M+]I) pK=5

Mg** + NET (M’+]) pK =7

Complexon + Mg2+ (Z+M’) pK =38 dd bén ting dan
Complexon + Ca** (Z+M) pK =10

Trong hdn hgp dau, phitc complexonat Mg bi phin hiy, phéng thich Mg** ciing liic tao nén phitc
complexonat Ca. M&i Ca** dugc thay bing 1 Mg™.

Mg** dugc phéng thich s& ddy Ca** ciia phitc [Ca®* + NET] cho mau bén vitng hon ciia phitc [Mg**
+ NET].
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- Ti€p tuc nhd EDTA xudng nhu trong phuong phap truc tiép.
Nhu vay d6i v6i hai tdc nhan tao phiic Y, va Y5, néu pKy,> pKy; thi Y, sé& ddy Y, khdi phiic clia n6.
6.3. Chudn dé thiva triv

- Ap dung: dung cho nhitng cation tao hydroxyd khong tan & pH thuc hién. P6 1a trudng hgp cla
Pb**, Hg™*, Mg®* va tdng quat 1a tit ci cdc mudi khong tan trong moi trudng kiém.

- Phuong phdp nay thudng dung trong cic trudng hgp:

e Khong chon dugc chi thi kim loai thich hdp cho ion can xdc dinh, chflng han khong thé€ chuin
do truc ti€p Co™, AI’* véi chi thi NET dudc vi chi thi nay tao véi Co™*, AI’* cic phitc bén vitng
dé&n ndi khong bi EDTA ph4 va.

e Ion cin xdc dinh nim trong tda (BaSO,4, PbSO,..) Iam phan tng v6i EDTA x3y ra chim.

- Ti€n hanh: cho mot thé tich chinh xdc va qud thira dung dich chuin dd trilon B cling vdi chi thi
mau thich hgp tdc dung v6i mot thé tich chinh xdc dung dich mudi kim loai cAn dinh lugng, xdc
dinh lugng trilon B thira bing dung dich chuin d6 ctia mudi kim loai khac. Tir d6 tinh dudc thé tich
dung dich trilon B d4 phan ttng ban dau.

Vi du: dinh lugng biing cdch cho EDTA du chinh x4c vao dung dich chifa ion can x4c dinh, khi d6 c6
phén Gng:

M™+HY" < MY"™+H'
Sau khi phin @ng xong, dinh lugng EDTA du bing dung dich Mg** hay Zn** da biét ndng d6. Tir d6
tinh ra lugng M™.
7.  Mét so ng dung cia phudng phap complexon
7.1. Xdc dinh dj ciing ciia nudc

Do citng toan phin cha nude 1a tdng mudi Ca® va Mg tan trong nudc. C6 thé xdc dinh do cing toin
phan bing complexon III vdi chi thi den eriocrom T.

LAy miu nudc cin dinh lugng, cho thém chi thi den eriocrom T vao, chi thi s& tao phifc mau dd vang
v6i mot phan Mg** trong miu. Khi nhd EDTA vao, EDTA sé& phan tng v6i Ca** tu do, sau d6 v6i Mg
t do (vi phitc CaY> bén hon phitc MgY?> ), d&€n 1an can diém tuong duong EDTA s& phd phic clia chi
thi v6i Mg**, gidi phéng ra chi thi tu do c6 mau xanh.

7.2. DPinh luong Fe’

Trong méi trudng acid (pH 2 — 3), EDTA tic dung vdi Fe®* mot phitc chidt mau vang nhat FeY". Né&u
diing chi thi 1a acid salicylic hay acid sulfosalicylic § pH d6 né tic dung véi Fe™ tao thanh phic ¢6

mau hong. Tai diém tuong duong mau hdng bi€n mat va dung dich c6 mau vang nhat.

7.3. DPinh luong Ba**
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Cho Ba** cin dinh lugng tic dung véi mot lugng du chinh xdc EDTA. Pinh lugng EDTA du biing dung
dich Mg**.
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