Co sé Hoa hoc phan tich

= = M3 hoc phan: CH3330 va CH3331
= Khéi lvong: 3 (3-1-0-6)

Ly thuyét: 45 tiét

Baitap: 15 tiét
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Chwong 3: Phwong phap chuén do phirc chat

IIL1. So lwge vé cAu tao ciia phirc chit

3.1.1. Khai niém phirc chit

Phiic chét 1a nhiing phén tir dwgc tao thanh béi
mot ion kim loai, dwgc goi la ion trung tam (M),
lién két v6i mt s6 ion Am hay phan tir trung
hoa, dwgre goi 1a phéi tir (L). Trong do6, sb phéi tir
bao quanh ion trung tim khong tuin theo ti 1¢
hop thire dwoe xdc dinh béi quan hé héa tri
thong thuong.

VD: phirc [Ag(NH;),]|Cl
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Chwong 3: Phwong phap chuén do phirc chat
IIL1. So lwge vé ciu tao cia phirc chit

3.1.1. Khai niém phirc chit

- Ciu ndi: tap hop ion trung tim va phdi tir tao
nén cau noi cia phirc chat. Cau ndi thuwong duoc
dat trong dau ngoac vudng [ |. Tong dién tich

cua cac thanh phan trong cau noi tao nén dién
tich ciia cau ndi phirc chat.

- Cic ion mang dién tich dé trung hoa dién tich
cau ndi duge goi la cau ngoai cia phire chat.
-S4 phéi tri: 1 s6 lién két ma ion trung tim

tao thanh véi cac phoi tir. So phoi tri thwong la
2,4,6
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Chwong 3: Phwong phap chuan do phirc chat

II1.1. So lwge vé cAu tao cia phirc chét

3.1.1. Khai niém phirc chat

-S6 ph01 tri 2: ddc trung Vi Ag(I) Au(I), Cu(I), Hg(D),...
Phirc chét c6 cau truc thang, vi du:

[CICuCI]-, [H;NAgNH,]", [ClAuCl] [NCHgCN], ...

-6 ph01 tri 4: dac trung v6i Cu(ll), Zn(1l), Pd(II) Pt(1D),...
Phirc c6 cau hinh tir dién va cau hinh vuon% pha

Phiic cht tir dién: [BeF, %, [BE,]", [ZnCl,]%, Zn(CN)4]2
[Cd(CN),]*, [FeC14] [CoCl 17 [Co(NCS)‘,]2 [Co(CO),1%,...
Phtrc chat vuong phang dac trung voi P(1), Pd(II), Au(III),
Rh(D), Ir(D), ...

S6 phbi tri 6: dac trung voi Cr(1l), CO(III) Fe(III), Pt(IV)
Phirc chu yéu c6 cau hinh bat dién, vi du nhu: [Co(NH;)e]**
[Ti(OH,)]*", [Mo(CO)¢]. [Fe(CN)J*, [RhCI]*, ..
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Bis-(etilendiamin) ddng (II) clorua
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Chwong 3: Phwong phap chuén do phirc chat

IIL1. So lwge vé céu tao cia phirc chit

3.1.2. Phéi tir don cang — da cang

Phai tir don cang: 1 phoi tir chi c6 khi ning tao
ra mét lién ket véi ion trung tim nhw H,0, NH;,
@F o

Phéi tiv ‘da cz‘mg:' 12 nhitng phdi tir tao dwoc 2
hay nhiéu lién két véi ion trung tim nhu C,0,%,
En, ...

Cu

,C - HoN ,- CH, |2
HC-HN_ , NH;- CH|2+
H,C- N 7 N\ NH,- CH
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IIL.1. So luwgc vé cAu tao D:C/C\O\ oSy
B z Cx : \ /oy
cia phire chat Ny OO//FC\zo
3.1.3. Phirc vong cang, Vo
hop chat noi phire &

Phirc chit vong: phdi tir
lién ket vai ion trung tam
qua mot sO nguyén tir tao

v < e,
thanh céc vong ;“T““’\L

na

Hop chét ndi phirc: Al
cling mot phdi tir lién két TR »CH,/
Vi ion trung tm bang oo 7

lién két cong hoa tri va = A

bang lién két cho nhan.

I

A metal EDTA comples

Chwong 3: Phwong phap chuén do phirc chat

IIL.1. So' lwgc vé cau tao cia phirc chat

3.1.4. Danh phép ciia phiic chit

Phirc chit cation:

(ditri,...)tén phoi tir axit (o) + (di,tri,...)tén phdi tir trung hoa
+ tén ion trung tdm (murc oxi hoa) + tén anion cau ngoai
[Co(NH;)]Cl;: hexaamincoban(III) clorua
[Co(NH;)sCl1]SO,: cloropentaamincoban(III) sunfat
[Cr(En),(H,0),]Cl;: dietelendiamindiaquocrom(III) clorua
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Chwong 3: Phwong phap chuan doé phirc chat

IIL.1. So' lwgc vé cau tao cia phirc chét

3.1.4. Danh phép ciia phirc chit

Phirc chit anion:

(di,tri,...)tén phdi tir axit (0) + (di,tri,...)tén phdi tir trung hoa
+ tén ion trung tam + at (murc oxi hoa) + tén cation cau
ngoai

NH,[Co(NH;),(NO,),]: tetranitrodiamincobanat(II) amoni
K;[Fe(CN),]: hexaxianoferat(III) kali

K,4[Fe(CN),]: hexaxianoferat(II) kali
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Chwong 3: Phwong phap chuén do phirc chat
II1.1. So lwge vé cau tao cia phirc chat

3.1.5. Lién két trong phirc

a. Thuyét cong héa tri ciia Lewis

Phan ting tao phirc 1a phan (mg axit — bazo Lewis.
Theo Lewis, lién két hoa hoc duge tao thanh boi cap
electron dung chung giira 2 nguyén tir lién keét.

Axit Lewis: chit nhan electron

Bazo Lewis: chét cho electron

Vi du: Ag"+2NH; = H;N: Ag :NH;

b. Ly thuyét hién dai

- Thuyét lién két hoa tri VB — thuyét Pauling

- Thuyét truong tinh thé

- Thuyét truong phdi tir (thuyét orbitan phan tir - MO)

IWAHOVNYV - ONOMUL NYAX NFANON

LSNH -dDS -

b

Chwong 3: Phwong phap chuén do phirc chat
I11.2. Cén bang trong dung dich phirc
3.2.1. Hing s6 bén, hiing s6 khong bén
Xét su tao phuc gitra Cu?* va NH;:
Cuz* + NH; = Cu(NHg)2* B, Ky
Cu(NHg)" + NH; = Cu(NHa),** B2 Ko

Cu?* + 4NH, = Cu(NH,)2 B K
* BBy - héng s6 bén: dai lugng déc trung cho kha nang
tao phuc
* Ky =1/B;;K; = 1/, ... - hiing 56 khong bén: dai lugng ddc
trung cho su phan ly phuc chat
_[Cu(NH)™]_ 1 [Cu(NH,)}'] 1

= [Cu** 1[NH,] E;ﬂ T [Cu(NH) " INH,] K,

Chwong 3: Phwong phap chuén do phirc chat
I11.2. Cén bang trong dung dich phirc

3.2.1. Hing s6 bén, hiing s6 khong bén
+ B,K - hang s6 bén va khong bén tong cong
B=PBi-B2-BsBs = ﬁ1,4
K = K KoKy Ky =Ky

[Cu(NH,);'] _ 1

P e ey K
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3.2.1. Hing s6 bén, hiing sb khang bén
Bang 13.2 Hing s6 bén ciia phirc kim loai véi EDTA (& 20°C va lyc ion bing 0,1)
Cation Kmy 1gKnmy Cation Kmy 1gKnmy
Ag 2,1.107 7,32 cu** 6,3.10"* 18,80
Mg 49.10° 8,69 Zn* 3,210 16,50
(5 ol 5,0.10'° 10,70 cd 29.10' 16,46
s 43.10° 8,63 Hg* 6.3.10" 21,80
Ba® 5,8.107 7,76 Pb** 1,1.10" 18,04
Mn** 6,2.10" 13,79 AP* 13.10' 16,13
Fe*" 2,1.10" 14,33 Fe* 13.10° 25,1
Co™ 2,0.10' 16,31 v 7,9.10% 259
Ni* 42.10" 18,62 Th* 1,6.10% 232
Nguyén X. Truéng — ANACHEM-SCE-HUST-1/16
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3.2.2. Nong do can bang cla cac cau t

dich phtrc
+ Gia st ion M (ndng dd ban dau C,,) tao phtrc bac 2 véi phéi tr L
(néng do ban dau C,) theo tirng nac:

B = [ML]
M+ L = ML | M][L] (1)
ML, ]
ML+ L = ML =27
’ VT
« Theo dinh luat bao toan khéi luong: C
M] + [ML] + [ML,] = C, — [M] = m
e M R M = B BT
T (1) > [ML] = B1.[M].[L]
M] + By.[MLIL] + BB [ML[L2= Cpy
C.BB,LF
— ML) =
NGUYEN XUAN TRUONG - ANACHEM - SCE - HUST 17 1+[31[L]+ﬁ1[32|:L]2
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3.2.2. Nong do can bang clia cac cau t

dich phirc

« Trwdng hop téng quat:

M] = o 0
T+B[L1+BB,LT +..t ByByerB, [L]
(ML) - C.pIL)
1+ B [L1+ BB, LT +...B B, B, LT
ML] = CyBy--B,[LT

1+ B [LT+ BB LT +...+ BB, B LT
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3.2.2. Nong dd can bang cua cac cau tir trong
dung dich phirc

» Vidu 1: Tinh [Ag*] va [CN7] trong dung dich phirc
Ag(CN),"0,1M; biét g = 102!

— Can bang trong dung dich
Ag(CN),” = Ag" + 2CN-
— Biéu thirc hang sb bén:
B= [Ag(CN),] __0.1-[Ag’]
[Ag'l[CN'T [Ag']4[Ag'T
Gia st [Ag] < 0,1M—— [Ag*] = 2,9.10°M

Vay gidthiétlading  —— [CN]= 5,8.108M

NGUYEN XUAN TRUONG - ANACHEM - SCE - HUST 19
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3.2.2. Nong dd can bang cua cac cau tir trong
dung dich phirc

« Vidu 2: Tinh ndng dd can bang clia cac cAu ti trong
dung dich Ag(NH,),* 10-2M, biét K = 6,8.10¢

NGUYEN XUAN TRUONG - ANACHEM - SCE - HUST 20
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3.2.3. Anh hwéng cua pH va sw tao phirc phuy,
héng sé bén diéu kién

« Gia st trong dung dich phirc MY% c6 mét ion L va H*.
Trong dé:
* lon la L c6 kha nang tao phtrc phu véi M
« H* c6 kha néng tao phtrc phu véi phéi tor Y4+
+ Céc can bang trong dung dich:
MYZ- = M2+ + Y4-

PRnLlLS

(khong viét dién tich)
[M][Y]

NGUYEN XUAN TRUONG - ANACHEM - SCE - HUST 21
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3.2.3. Anh hwéng cua pH va sy tao phirc phu,
hang sb6 bén diéu kién

— M cé phan (rng tao phirc phu véi L:
p gtaop p v

M+L = ML B =
[M].[L]
ML+ L = ML p, =ML
[MLL[L]
ML, + L = ML, ﬂ,:M
[ML,,[L]
— H* tao phirc phu véi Y4
H + Y& = HY® Ko
H + HY® = Hyz Ka'
HY + HYZ = HyY- Ko
HY + HyY- = HY Kot

NGUYEN XUAN TRUONG - ANACHEM - SCE - HUST 22

22

3.2.3. Anh hwéng cua pH va sw tao phirc phu,
hang sé bén diéu kién

+ Goi [M] 1a tbng ndng dd cac dang ctia M (khdng tinh MY),

khi do:

[M]" = [M] + [ML] + [ML;] + ... + [ML,] (1
+ Goi [Y4] la téng ndng do clia Y4 (khéng tinh MY):

[Y4T = [Y#] + [HY3] + [HpY2] + [HY] + [H,Y] (2)
o T (1)

M]" = [M]+B,[M][L]+B,,[MI[LY +...+B, ,[M][L]

=[M](1+B,[L]+B, ,[LT +...+ B, [L]")
na\;/l;L)

NGUYEN XUAN TRUONG - ANACHEM - SCE - HUST =~ 23
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3.2.3. Anh hwéng cua pH va sy tao phirc phu,
héng sé bén diéu kién
- TE ()

[Y4']':[Y4'].[1Jr@+[lf]Z + (H'} +—[H+]AJ
K, KK, KKK, K,

N - )
Gy(H)
Br= MY] 1
— = ; — =b
M].[Y*] gy Oy
Hoé&c K'= Keotyry Oy

+ B’ va K goi la hang sb bén diéu kién, phu thudc vao
pH, cac hang sb bén cta phan trng tao phirc phu
B4, By ..., Py VA ndng d6 cla L.

NGUYEN XUAN TRUONG - ANACHEM - SCE - HUST 24
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3.2.3. Anh hwéng cua pH va sw tao phirc phu,
hing sé bén diéu kién
« Goi phjém mol clia thudc thtr khong tham gia tao
phtrc ton tai & dang Y# 1a ay:
— [Y47] _ 1 KalKaZKaSKa4

2y = 4-q = +14 +13
Y"1 aMH [H'T+[H'TK,+.+K,K, K K,

>ay chi phu thudc vao pH va cac hang sé phan ly

a,

B=p

Ayrry

NGUYEN XUAN TRUONG - ANACHEM - SCE - HUST 25
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3.2.3. Anh hwéng ciia pH va sy tao phirc phy, hing sé
bén diéu kién

pH Olq pH Olq

2,0 3,7.10% 7,0 4810

3,0 2,5.10" 8,0 54.10°

4,0 3,6.107° 9,0 52:10*

50 35.107 10,0 35.10"

6,0 21210 11,0 8,5.107"

12,0 9,8.10"!

Neuyén X. Tring ~ ANACHEM-SCE-HUST-1/26
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3.2.3. Anh huéng cia pH va su tao phirc phu, hz"mg )
bén didu ki¢n
+ Vidu 1: Tinh nbng d6 can bang ctia Mg?*, Y+, MgY? khi
trong dung dich cé Mg2* 10-2M, Y4 10-2M, pH = 11. Biét:
* B (MgY>) =10%7
« B (MgOH*) = 10258
* HyY cé pK, = 2; pK, = 2,67; pK; = 6,27; pK, = 10,95

Nguyén X. Truomg - ANACHEM-SCE-HUST-1/27
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Chwong 3: Phwong phap chuan d6 phirc chat
II1.2. Can bang trong dung dich phirc
3.2.4. Can bang tao phirc giira 2 cation va 1 phai tir (1
cation va 2 phdi tir) , .
- Néu c6 2 cation cung tao phirc v6i 1 phoi tir thi c6 the du
doan dugg qua trinh nao chiém wu thé can ctr vao HSB cua
phtrc va nong d¢ cua 2 cation.
- Vi du:

Ca* + Y+ & CaY> (a) B=101¢

. Mg + Y+ = MgY>  (b) B=10%
+ Néu nong do ban dau cua Ca?* va Mg?* nhu nhau thi khi
them Y* vao dung dich, qua trinh (a) xay ra trude.
+ Cho vao dung dich phirc MgY? mét lugng dung dich Ca?*
du thi s& co phan ung chuyén dich phurc tao thanh phic bén
hon (c).
MgY* + Ca?* 2 CaY* +Mg* (c)

NGUYEN XUAN TRUONG - ANACHEM - SCE - HUST
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3.2.4. Can bang tao phirc giira 2 cation va 1 phéi
tir (1 cation va 2 phéi tir)
+ Vidu1:Tinh ndng do cac cAu tr co trong dung dich hén
hgp gom MgY? 10-2M va Ca?* 10-2M. Biét:
-B (MgY?#) = 1087
—B (CaY?) = 10107
— Nhan xét: ttr gia tri HSB cuia 2 phirc MgY? va CaY?
BCaYZ’ > BMgYZ’ .
— Co phan &rng chuyén dich tao thanh phtrc bén hon:
Ca?* + MgY% = CaY% + Mg?

Tl phan ng: [CaY?] = [Mg?*]

Nguyén X. Truimg - ANACHEM-SCE-HUST-1/29
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3.2.4. Can bang tao phirc gitra 2 cation va 1 phdi
ttr (1 cation va 2 phoi twr)

CaY™
P ~ e 15 © [CaY" =P [Ca¥IIY"]
__IMgY'] X 2 [MgY*]
P ipae ) e 1Y
1
Y ———
ﬁcﬂv Y] BMgYZ"[YL‘»]
4 1 -9,7
— [Y"]= ﬁizlo M
Cay? "Fmgy?
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3.2.4. Can bang tao phirc giira 2 cation va 1 phdi
ter (1 cation va 2 phéi tir)
— Theo dinh luat bao toan khéi lwong:
[Mg?'] + [MgY?] = 102M
— [Mg?] = 9,1.103M
— [Ca?*] = 9,0.10*M

+ Vidu 2: Thém Ian Iwot 0,3 mol KSCN va 0,2 mol
Na,C,0, vao 1 lit dung dich FeCl; 0,1M. Tinh gan ding
[FeSCN?*]. Biét:

* B (FeSCN2z*) = 103,03
* B (FeC,04%) =2,5x10°
Giai:
Ap dung dinh lugt béo toan khéi luong.

NGUYEN XUAN TRUONG - ANACHEM - SCE - HUST =~ 31
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Chwong 3: Phwong phap chuan dd phirc chat
I11.2. C4n bing trong dung dich phirc

3.2.4. Ung dung ciia sy tao phirc chit trong héa phan
tich

-Phan tng tao thanh phtic chat c6 mau sir dung trong
phuong phap phan tich do quang.

-Tao thanh hop chat noi phirc ben it tan trong nudc, tan
nhiéu trong dung méi hitu co s trong phwong phap chiét,
tach va lam giau

-Phan g tao thanh phirc dé che céc ion la can tré qua trinh
phan tich.

Vi du:

s Dung CN- dé che cac ion Cu2*, Co?", Ni?* khi chudn do
Ca?* va Mg?" trong hon hop co chira céc ion trén.

+ Dung H;PO, dé tao phirc khong mau vgi Fe’* trong phan
img chuén 6 dung dich Fe(Il) bing KMnO,.

oooboooooouooiooooooonuuoo
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Chwong 3: Phwong phap chuan dé phirc chat
II1.3. Chuan d¢ tao phirc

3.3.1. Chuén d¢ bing thudc thir vé co

Hg(NO3), CI;, Br, SCN-, CN-  Tao phiic trung hoa dién cua Hg(Il),
CCT la diphenyl carbazit (pH = 1,5
—2,6) hodc diphenyl carbazon (pH
=2,0-3,5)
San pham cia phan tng lz} phtre
Ag(CN),, CCT1a T (chuén do dén
xuét hién duc dd do Agld

Cu2*, Hg?", Ni2*  San phim cta phan émg 1 phirc

Cu(CN),*, Hg(CN),*, Ni(CN),*
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Chwong 3: Phwong phap chuan doé phirc chat
I11.3. Chuén d§ tao phirc
3.3.2. Chuin d§ bing thudc thir hiru co — thubc thir
complexon
a. Thudc thir complexon
Complexon 1a t€n goi chung chi m6t nhom cdc thudc thir
hiru co 12 dan xuat ctia axit amino polycarboxylic
- Complexon I: nitrilo triaxit axetic, vict tat la H;Y'
CE5

HI T N coLH

CO.H
- Complexon II: etilendiamin tetraaxit axetic (EDTA), H,Y

NGUYEN XUAN TRUONG - ANACHEM - SCE - HUST 34

Chwong 3: Phwong phap chuén do phirc chat

I11.3. Chuan d tao phirc

3.3.2. Chuin d bing thudc thir hiru co — thubc thir

complexon

a. Thudc thir complexon

- Complexon III: mu6i dinatri cia EDTA (Na,H,Y.2H,0)
goi 1a trilon B.

o)
0 erOH
OJL\/N\//\N/\T(O-Nw

O (0]
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Chwong 3: Phwong phap chuan dd phirc chat
I11.3. Chuén dg tao phirc

3.3.2. Chuin d bing thudc thir hiru co — thubc thir
complexon
a. Thubc thir complexon
- Complexon IV: trans-1,2-diaminocyclohexan tetraaxit
axetic
. /—C0;
NH
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Chwong 3: Phwong phap chuan d6 phirc chat
II1.3. Chuan d tao phirc

3.3.2. Chuin d§ bing thudc thir hitu co — thude thir
complexon

a. Thudc thir complexon

- Complexon V: dietylentriamin pentaaxit axetic, DTPA

- Complexon VI: bis(aminoetyl)glycoete-N,N,N*,N’-
tetraaxit axetic, EGTA

Oij TN RN L NH

HOo,c—~

_—COH

]

Chwong 3: Phwong phap chuén do phirc chat
II1.3. Chuan dg tao phirc
3.3.2. Chuin d bing thudc thir hiru co — thubc thir
complexon
a. Thudc thir complexon
- Cac complexon tao phu.'c bén v6i nhiéu ion kim loai, cac
phan tmg nay thoa mén tit ca cac dicu kién cua phep
PTTT. Trong d6, complexon III 14 thudc thir dugc ding
nhiéu nhat vi né tan tot trong nudc.
- Su phan li ciia complexon trong nudc:
= H +HY- pK,=2,0
H,Y- =& H' + H,Y* pK,=2,76
-2 H'+HY>» pK,;=6,16
HY +Y* pK,=10,26

S4HY+ Y+ pK,=21,18
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Chwong 3: Phwong phap chuan dd phirc chat
I11.3. Chuén dg tao phirc

3.3.2. Chuin d) bing thudc thir hitu co — thude thir

complexon

b. Phirc ciia complexon III véi cation kim loai (su tao

thanh complexonat KL)

- Complexon III tao phuc bén va tan trong nudc voi nhiéu
ion kim loai

- Phan ung xay ra theo ti 1¢ mol la 1:1 khong phu thudc vao
dién tich cation

Me™ + H,Y?* = Me®“™- + 2H*
- Cén duy tri méi truong pH khong doi bang dung dich

dém do pH anh huong dén d6 bén ciia complexonat KL
(thuong dung pH 8 -10 bang dém NH,CI+NH,OH).
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LSNH - DS - WAHOVNY - ONONIL NYAX NIFANON
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Chwong 3: Phwong phap chuan d6 phirc chat
II1.3. Chuan d tao phirc

3.3.2. Chuin d bing thudc thir hiru co — thubc thir

complexon
b. Phirc ciia complexon III véi cation kim loai (su tao
thanh complexonat KL)

& LSNH - DS - WIHDVNY - ONONULNYNX NFANON

Chwong 3: Phwong phap chuén do phirc chat

I1L.3. Chuén d tao phirc

3.3.2. Chuin d¢ bing thudc thir hitu co — thudc

thir complexon
c. Pinh phan bang complexon III (complII)
Phdn irng chuan dj: (MY]
M + Y4 = MY@n)- =
[M][Y]

Néu c6 anh hudng ciia pH hay phéan tmg tao phtic
phu thi thay HSB bang HSB dicu ki¢n B’.
B= [MY]

[M'][Y']

Duong dinh phin: Pudng cong chuin dp dugc xay *

dung dudi dang pM (-1g[M]) — VcomplII

Chwong 3: Phwong phap chuan do phirc chat
I11.3. Chuan d tao phirc

3.3.2. Chuan d9 bang thuoc thir hitu co — thuoc thir
complexon

¢. Pinh phan bang complexon IIT (compIII)

Nhin biét diém twong dwong - chit chi thi kim logi:

Khai ni¢m vé CCT KL

La nhirng chat hitu co c6 mau, mau cua CCT phu thugc vao
pH, CCT c6 kha nang tao hop chat néi phirc v6i ion kim
loai. Trong diéu kién cu thé, mau cia CCT KL ty do khac
mau cia CCT voi phirc.

Yéu cau doi voi CCT KL

- CCT KL phai di nhay va chon loc;

- Phiic tao thanh gitta CCT KL va ion KL phai kém bén hon
complexonat KL twong tmg: Byyq <

- Phan tng tao phirc giira ion RESa CCT KL phai nhanh va
thuan nghlch phuc tao thanh twong d6i bén 104 < By

- Sy d61 mau & DTD phai 16 rang: mau cia MY khaclillan
mau cua HInd tu do.
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Chwong 3: Phwong phap chuan do phirc chat
3.3.2. Chuan d9 bang thudc thir hitu co — thudc thir
complexon .
¢. Pinh phin bang complexon IIT (complIII)
Chiit chi thi kim logi:
Co ché chuyén mau ciia CCT KL
- Khi chua chuan dg: CCT KL tao
phtrc 6 mau A véi ion KL (c6 dung
dich dém 6n dinh pH).
M + HInd = MInd + H*

A

- Chuan d¢ dén DTD: xay ra phan
tng chuyén dich phurc tao thanh
phtrc complexonat KL va giai
phong CCT ¢ dang ty do. Dung
dich c6 mau B ctia CCT dang tu do.
Mind +H,Y> = MY + HInd + H*

B

Me™ Co, Voml

POOODOODOONDODOObNOOOOOOIE
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= = Mot sb chét chi thi kim loai thwng diing
= + Eriocrom —T—black (viét tit 1a ET — 00 hay NET)( H,Ind)

= Cong thic phan ti : C,0H,;N,0,S.

ET - 00 thudng diing dudi dang mudi Natri ¢6 cong thiic phan ti
C,H,,)N;O,NaS; M =461,39

(le QH
[:ED» N= N~§/:\?—803Na

Chi thi NET
dugc dung &
pH=7 =11

NO,
Trong dung dich nuéc:
H,nd = H*+H,Ind"

H,Ind- HlInd>- ,Ind*”

I

+

B3 7 Xanh bi€c 11 Da cam pH

= Phtrc tao thanh gitka ETOO va ion KL ¢6 mau dé nho.

Mot s6 chét chi thi kim loai thwong dung

= + Murexid

> Cong thic phn tir : CHNO,H,0; M = 302,21.
B Murexid 12 acid 4 nic (H,Ind") 7
H—T—C=O C—N—H

C—N=C (|:= 0-H0

H,Ind" H,Ind>

Timdd 9 Tim 11 Tim xanh pH
— Xdc dinh Ca> & pH > 12. Piém tuong dudng ting véi khi dung
dich chuyén tir mau db (mau ca Calnd*) sang mau tim xanh (mau
ciia chi thi o do H,Ind*).
- Xdc dinh Ni**, Co*, Cu** § pH = 8 + 9. Pi€m tuong duong ting
vdi khi dung dich chuyén tir mau vang (mau clia Melnd*) sang ma
tim d6 (mau cta chi thi tw do H,Ind").

I

N

Chwong 3: Phwong phap chuén do phirc chat

3.3.2. Chuan d9 bang thudc thir hitu co — thuoc thir
complexon

Mt so cdch dinh phéin

- Dinh phan truc tiep

- Dinh phan nguoc |

- Dinh phan thay the:

Nguyén tac: Cho mét luong du dung
dich chuan cuia mét complexonat KL
M’ kém bén tac dung vd1 dung dich
ion KL M can xac dinh. Sau d6 chuan
d0 lugng ion KL M’ giai phong ra theo
phuong phap dinh phan tryc tiép.

. Str dung khi khong tim dugc CCT
thich hop; .

. Hoac phitc CCT KL va ion KL can
xac dinh bén hon complexonat KL
tuong (ng;

. Hoag su tao phirc complexonat ctia
KL can xac dinh xay ra cham.

Me'Y + Me <-->MeY + Me'

Chwong 3: Phwong phap chuan do phirc chat
I11.3. Chuén d§ tao phirc
3.3.2. Chuin d¢ bing thubc thir hitu co — thudc thir
complexon
d.Vidu A R
Xét su chuan d V, ml dd ion kim loai M c6 nong do dau la
C, (mol/l) bang dung dich chat tao phtrc L nong d6 C
(mol/l). .
-Phan ung chuan do: [ML, ]

M+nL=M p= =

L 2o
nCy\V,
Va=

- Xay dyng dwong dinh phian: pM (-Ig[M]) - V.
+ Khi chua chun d6: dd chi c6 ion M
pM =-Ig[M] =-IgC,
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Chwong 3: Phwong phap chuan do phirc chat
I11.3. Chuén d§ tao phirc
3.3.2. Chuin d bing thudc thir hiru co — thubc thir

complexon
d. Vidu

+ Trude diém twong dwong: ML,, M du
V,Cy — 1 cv
n
Vy+V
+ Tai DPTD: ML, (gia thiét phirc phan ly khong dang ké)
1 C
M =—[lgf-lg—]
n+1 n
o -G
LV 4V

pPM =-lg[M]=-Ig
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Chwong 3: Phwong phap chuén do phirc chat
I11.3. Chuén d§ tao phirc
3.3.2. Chuin d bing thudc thir hiru co — thudc thir

complexon
d. Vidu

+ Sau BPTD: ML, va L du

c
pM =lgf-lg—"—
[L..]
Cy,
Cp: 0" 0
Vy+V
CV —nCy,

L ]=
(L] v
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Chwong 3: Phwong phap chuan do phirc chat
I11.3. Chuén d§ tao phirc

3.3.2. Chuin d¢ bing thudc thir hiru co — thubc thir

complexon

d. Vidu

Vidul: 1 Binh phan 50,0 ml Hg(NO,), 0,1M bang dung dich
KSCN 0,1M. Cho biét phu'c tao thanh la Hg(SCN)2 coB=

Tmh PSCN & cac thoi diém khi them dung dich KSCN dén:
a. Trydc va sau diém twong duong véi s = + 0,1 %.
b. Diém tuong duong

Vi du 2: Xay dung duong dinh phan khi chuan d6 100,0 ml
dung dich Ca2* 0,10 M bang dung dich complll 0,10 M néu
pH cua dung dlch duge duy tri 6n dmh opH= =10. Cho biét
B(CaY>)=5.0 x 10'9va H,Y ¢6 cac hang s6 phan ly axit
Kalo— 11(())2”>< 102K, =2,14x 103 K5 = 6,92 x 107, K, =
5,50 x
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IIL.4. Luyén tap
4.1. Cén bang trong dung dich phirc
Céu 1-5: Trang 42&43, Bai giang chuin HHPT, DHBKHN
CAu 6: Thém lan luot 0,3 mol KSCN va 0,2 mol Na,C,0,
vio 1 lit dung dich FeCl, 0,1M. Tinh gan dung [FeSCN2*].
Biét:

B (FeSCN2*) = 10303

B (FeC,0,") =2,5x 10°
Céhu 7: Tinh phan mol cua Y# & cc gia tri pH sau: 3,0; 7,0;
11,0.

ChobletH4Y co cac hangsophanlyax1t K,,1*102><102
K., =2,14 x 103 K3 =6,92 x 107, K,, = 5,50 x 101!
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II1.4. Luyén tap
4.1. Cin bing trong dung dich phirc
Cau 8*: Phan tng gitra Mg?* va CCT ET-00 nhu sau:
Mg?* + Ind> = MgInd- B =107
Mau do

Mt khéc,

Ind* + H* & HInd*>

da cam xanh

HInd> + H* 2 H,Ind-

xanh do
Tai pH = 10, tinh pMg dé:
a. dung dich c6 mau do cua phirc Mglnd-;
b. dung dich c6 mau xanh cua HInd* tu do.

pK; =115

PK;; =63
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IIL.4. Luyén tap

4.1. Can bing trong dung dich phirc

Céu 9: Tinh HSB diéu kién ciia phitc NiY* trong dung dich
dém NH, 1M va NH,CI 1,78M. Biét rang ndng d6 cua ion
Ni2* khong dang ké so voi nong 6 NH,. Cho biét cc hang
s6 bén tong cong cua phirc Ni(NH;)s2* lan Iuot la: By =
10267, B, , = 10%30; B, 5 = 10640; B, , = 107:50; B, ;= 10%1

ﬁ(Nle)— 101862
va HyY ¢6 cic hang s6 phan ly axit: Kd1 = 1 02x 102K, =
2,14x 103 K;=6,92x 107K, = 1011,
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IIL.4. Luyén tap
4.1. Cén bang trong dung dich phirc
Céu 10: Tinh ndng d6 can bang ciia Mg?', Y+, MgY? khi
trong dung dich c6 Mg?" 102M, Y* 10?M, pH = 11. Biét:
* B (MgY?>) = 1087
« B (MgOH") = 10258
* H,Y c6 pK, =2; pK, =2,67; pK; =6,27; pK, =
10,95

CAu 11: Tinh ndng d6 can bang cia Mg?*, Y4, MgY? khi

trong dung dich c6 Mg?* 102M, Y* 2x10-2M, pH = 11. Biét:
“ B (Mey>) = 10V
« B (MgOH") = 10258
* H,Y ¢6 pK, =2; pK, =2,67; pK; = 6,27; pK, =
10,95
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IL3. Luyén tap
4.2. Chuin dd tao phirc

_"ﬁu 1: BT 6/43, Bai giang chuan HHPT, PHBKHN

Cau 2: Tinh pCa khi chuan d¢ 100,0 ml dung dich Ca?* 0,10
M bing dung dich complIl (H,Y2") 0,10 M néu pH cua dung
dich dwoc duy tri 6n dinh & pH =10.

a. Thém dugc 90,0 ml dung dich complII

b. Thém dugc 100,0 ml dung dich complII

c. Thém dugc 110,0 ml dung dich compIIl

Cho biét B(CaY?)=5.0 x 10 va H,Y c6 cac hang s phan
ly axit: Kdl—IOZX 102, K, =2,14 % 1073;
K = 6,92 x 107 K. = 5,50 x 10°11.
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IL3. Luyén tap

4.2. Chuin dd tao phirc

Céu 3: Tinh pZn trong cac dung dich khi trén Ian 40,0;
50,0; 60,0 ml dung dich complII 0,001M véi 50,0 ml dung
dich Zn?* 0,001M. Gia thiét rang dung dich Zn2* va dung
dich complIl déu chira 0,10M NH; va 0,176M NH,CI tao
nén gia tri pH khong dbi bang 9. Cho biét cac hang s6 bén
cua phuc Zn(NH;)2* 1a: B(Zn(NH;)*") = 1,9 x 102
B(Zn(NH,),>) = 22 x 10% B(Zn(NH,),>) = 2,5 x 10
B(Zn(NH,)2) = 1,1 x 107;

B(ZnY*)=3,2 x 10°;

VaHYcocachangsophanlyax1t K, —102x 102K, =
2,14 % 107 K, = 6,92 x 107 K., = 5.30 x 10-11.
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IL3. Luyén tap

4.2. Chuén dd tao phirc

Ciu 4: Can 1,3370 g mot mau magle oxit (c6 chira CaO va

tap chét khac) hoa tan trong HCI, 4, rdi dinh mirc bang nuée

cét dén 500,0 ml.

- Lay ra 25,0 ml dung dich, trung hoa bang NaOH 2N, diéu
chinh pH 10 bang hdn hop dém NH,CI+NH,OH, rdi
chuén d6 bang dung dich compllI 0,05 N v6i CCT ET-00
thi tiéu ton hét 28,75 ml.

Léy ra 25,0 ml dung dich, thém dung dich NaOH 2N dén
pH > 12, rdi chuén d6 bang dung dich compllI 0,05 N v&i
CCT murexit thi tiéu ton hét 5,17 ml.

Tinh % khéi luong ciia MgO va CaO trong mau phan tich

ban déu.

Cho: MgO =40, CaO = 56.
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