__ﬁ% i\
m.,_ I8\

WA
_;,V

,,,,,.,,.,, i




Co so 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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Co so Hoa hoc phan tich
PHAN TiCH BINH LUONG
CAC PHUONG PHAP PHAN TiCH HOA HOC
= Phan I: Nhém cac phwong phap phan tich
| = the tich (PTTT)
hwong 1: Pai cwong vé cac PP PTTT

nwong 2: Phwong phap chuan do axit — bazo

nwong 3: PP chuan dd oxy hoa — khiy

hwong 4: Phwong phap chuan do két taa

wong 5: Phwong phap chuan do phirc chat
= Phan Il: Phwong phap phan tich khoi lwong

. *- Chuong 6: Phwong phap phan tich khoi lwong




Co so Hoa hoc phan tich

Tai liéu tham khao

ieng Viét:

. Bai giang

. Tran Binh (1997), Bai gidng chuan héa hoc phén
tich. NXB DHBKHN

. Hoang Minh Chau, Tw Van Mac, Ty Vong Nghi
(2002), Co so hoa hoc phan tich. NXB KHKT

. Tran T Hiéu (2002), Héa hoc phan tich, NXB
DHQGHN

. Nguyén Tinh Dung (2007), H6a hoc phén tich — Phan
I1l, NXB GD
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Co so Hoa hoc phan tich

Tai liéu tham khao

= Tiéng Anh:
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Douglas A. Skoog, Donald M. West, F. James Holler,
Stanley R. Crouch (2004), Fundamentals of Analytical
Chemistry, 8th edition, Thomson, USA.

. Daniel C. Harris (2006), Quantitative analytical

chemistry, 7th edition. W. H. Freeman, New York



Chwong 1: Pai cwong vé cac PP PTTT

=Yéu cau chung: nam dwoc
- Ban chat cac phan *ng (can bang) xay ra
= trong dung dich
= Sy thay ddi nong dé cla ion chat can nghién
! » clu trong dung dich mot cach trwc tiép hay
gian tiép
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Chwong 1: Pai cwong vé cac PP PTTT

I.1. Pinh nghia va nguyén tic ciia phwong phap

PTTT

* DPinh nghia: Phuong phap PTTT la phuong phap
dinh lugng hoa hoc dua vao viéc do thé tich cta
dung dich thudc thtr d3 biét chinh xac nong do
(goi 12 dung dich chuan) can dung dé phan Ung
hét voi chat can xac dinh (goi 1a chat dinh phan)
coO trong dung dich phan tich.
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Chwong 1: Pai cwong vé cac PP PTTT

 Nguyén tic:
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I.1. Pinh nghia va nguyén tic ciia phwong
phap PTTT
A+B=C+D
Phan tGng giira A va B goi 1a phan Gng chuan d6
hay phan ttng dinh phan.
Qué? trinh cho A tac dung vd1 B go1 1a qua trinh
chuan do hay qua trinh dinh phan.
Thoi diém 2 ghét A va B tac dung vira hét véi
nhau goi la di€m tuong duong (DTD).
Thuc té, nguo1 ta khong tim duoc chir}h Xgic
D,TB ma chi co thé xac dinh du:qc théri’ diém can
két thac qua trinh dinh phan (diém cudi1 cua qua
trinh dinh phan).
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I.1. Pinh nghia va nguyén tic ciia phwong
phap PTTT

Diém cudi cua qua trinh dinh phan cang gan (l1an
can) voi1 diem tuong duong thi két qua cua phép
phan tich cang chinh xac.

biém két thuc dinh phan co thé xac dinh nho

nhitng dau hiéu dic trung quan sat bang mait
thuong nhu: su thay do1 mau sac cua 1 loai chat
go1 la chat chi thi (CCT), su xuat hién ket tua, ...
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Chwong 1: Pai cwong vé cac PP PTTT

I.2. Cac phan wrng dung trong PTTT

e YEu cau

Phan trng xay ra nhanh (t6¢c do phan trng 16n) va
hoan toan (hang s6 can bang 16n)

Phan Ung xay ra theo ding hé so ti lugng (hop
thirc), san pham phan irng khong thay doi
Phan trng chon loc

Phan ung dinh lugng (c6 chat chi thi thich hop
dé xd PTD)




Chwong 1: Pai cwong vé cac PP PTTT

I.2. Cac phan wrng dung trong PTTT

* Phan loa1 cac phuong phap PTTT: dwa vao ban
chat cua phan trng dung trong PTTT co6 thé phan
loai (dat tén) cac pp PTTT theo do.

v Phwong phap chuan dd axit-bazo

v Phuong phap chuan dd oxi héa-khor

v Phwong phap chuan do két taa

v Phuong phap chuan dd phirc chat
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I.3. Nhiic lai mot s6 khai niém, phép tinh
trong PTTT

1.3.1. Khoi lwgng mol va mol dwong lwong
o Khoi luong mol - M: g/mol

o Khoi lugng mol duong luong (duwong luong gam
— dlg) — D:

. = Dlg cua mot chat 13 s6 gam cuia chat d6 vé mit hoa
= hoc tuong duong v61 1 mol hydro hay 1 mol
- 9 y \ r
= hydroxyl trong phan trng ma ta xet.

>
e
-~
-2
-
=
=
=
-
-
-
-
-
-

| = Dlg cua mot chat khong phai 1a hang s6, nd phu
. = thudc vao phan tmg hoa hoc ma chat tham gia




Chwong 1: Pai cwong vé cac PP PTTT

1.3.1. Khéi lwong mol va mol dwong lwong
b = M/n (g/mol)

n: 1a so dién tich hay electron hodc so6 ion H+ 1
phan tur 1 chat tham gia trong phan ttng da cho

A\ \ONN LS AT A

- Phan Urng axit — bazo
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1.3.1. Khoi lwgng mol va mol dwong lwong

Phan trng ox1 hoa — khur

5Fe’* + MnO, + 8H* <> 5Fe3* + Mn?* + 4H,0
= BPrmnos = M/5

| = MnO,- + 4H* +3e <> MnO, + 2H,0 (mdi trrdng

TITIIIIIIY
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= trung tinh)

BPymvinos = M/3
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Chwong 1: Pai cwong vé cac PP PTTT

1.3.1. Khéi lwong mol va mol dwong lwong
- Phan trng tao phirc hoac tao két tua
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Cation: n la dién tich cua cation

Anion: n 1a s6 dién tich cta ion kim loai twong tng
= phan Gng véi 1 anion
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Chwong 1: Pai cwong vé cac PP PTTT

1.3.1. Khéi lwong mol va mol dwong lwong
Al,(SO,); + 3Pb(NO;), = 2AI(NO;), + 3PbSO,4
1gAL(SO,); = M/6

lgAl=M/3

1gPb(NO;), = M/2

1gPb = M/2
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Chwong 1: Pai cwong vé cac PP PTTT

1.3.1. Khéi lwong mol va mol dwong lwong
Ag™+ 2CN-=Ag(CN),

dlgAg = M/1

dlgCN-= M/(1/2) = 2My

R\ AU LY LA
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Chwong 1: Pai cwong vé cac PP PTTT

1.3.2. Mot so cach biéu dién nong do

- Nong dd phan tram khoi luong — C%

- Nong dd mol — Cy,

Cy = 10xdxC%/M

- Né),ng d6 thé tic}} (V{V): nong do ,thé tich cua mcf)?t
chat long la ti s thé tich cua chat long do va the
tich cua dung moi (thudong la nudc).

VD: dung dich HCI 1:1 (v/v)
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Chwong 1: Pai cwong vé cac PP PTTT

1.3.2. Mt s6 cach biéu dién nong do

- Nong d@ deO’ng, lugng - Cy: S6 mol duong
leong (so dlg) chat tan co trong 1 lit dung dich.

Cy=aDb.V

a tinh theo gam

V tinh theo it

Cy'V = s0 mol dwong lwong (so dlg)

Cy =n.Cy
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Chwong 1: Dai cwong ve cac PP PTTT
1.3.2. Mot s0 cach biéu dién nong do

- Do chuan — T: s6 gam (hodc mg) chat tan trong 1
ml dung dich.

T=a/V
a tinh theo g (hoac mg)
V tinh theo ml
T,=D,.N,.V,
V, tinh theo ml

VD1: Néu hoa tan 7.64 g NaOH thanh 500 mL
dung dich thi d0 chuan cua dung dich NaOH bang
bao nhiéu?
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Chwong 1: Pai cwong vé cac PP PTTT

1.3.2. Mot so cach biéu dién nong do

- P06 chuan theo chat can xac dinh (do chuén theo
chat dinh phan) — T, 5: sO gam chat can xac dinh
B (ion, phan tir hoac nguyén tir) phan trng vira
du voi1 1 ml dung dich chuan A.

V, tinh theo ml
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Chwong 1: Pai cwong vé cac PP PTTT

1.3.2. Mt s6 cach biéu dién nong do
- Nong d6 (hoic ham luwong) phan triéu va phan ti

D061 v61 cac dung dich rat loang hoac cac ham lugng
rat nho nguoi1 ta dung cac khai niem nay.
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' = ppm (parts per million): phan triéu

ppb (parts per billion): phan ti

Cppm = ki chat tan/kl dung dich x 106 ppm
Cppb = kl chat tan/kl dung dich x 10° ppb
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Chwong 1: Pai cwong vé cac PP PTTT

\

1.3.3. Dinh luat tac dung theo dwong lwgng

Trong mdt phan tng chuan do, cac chat phan ung
vO1 nhau vura du theo s dlg bang nhau.

A+B=C+D
s6 dlg A =s6 dlg B
hay N,.V, =Ng. Vg
hay a/D, = Ng. Vg
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Chwong 1: Pai cwong vé cac PP PTTT

\

1.3.4. Cac phwong phap chuan do
Chuén d§ truc tiép

L T L Ll g

Chuan d§ nguoc
Chuan d¢ thay thé
Chuan d¢ gian tiép
Chuan d¢ phan doan
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Chwong 1: Pai cwong vé cac PP PTTT

1.3.4. Cac phwong phap chuan do

- Chuan d¢ truc tiép:

Thém tir tir dung dich chuan tir buret vao dung dich
dinh phan dung trong binh non. Dua vao thé tich
= dung dich chuan tiéu tén, tinh dugc nong do chat
= phan tich.
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Chwong 1: Pai cwong vé cac PP PTTT

1.3.4. Cac phwong phap chuan do
- Chuéan d¢ nguoc:

Thém mdt thé tich chinh xac va du dung dich chuan
' - Rvao dung dich chat dinh phan X. Sau d6 chuan d6
s lwong thudc thir du bang mot dung dlCh thudc thur

= R’ khac thlch hop. Duya vao thé tlch va nong do cua
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Chwong 1: Pai cwong vé cac PP PTTT

1.3.4. Cac phwong phap chuan do

- Chuan d6 gian tiép: cach chuan d§ nay dung
dé dinh lwong chat X khéong tién hanh chuan
dd truc tiép bang thudc thir nao dé.

Chuyén chat can dinh phan X vao (thanh) mét hop

chat thich hop chta it nhat mot nguyén to co thé

xac dinh truc tiép bang mot thudc thi thich hop.
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Chwong 1: Pai cwong vé cac PP PTTT

1.3.4. Cac phwong phap chuan do
- Chuén d¢ thay thé:

Cho chat dinh phan X tac dung vdi mot hop chat
. = khac MY dé tao thanh hop chat MX va giai phong

TEIIIIIIIIY

. = ra Y. Sau do chuan d6 Y bang dung dich thudc thir
= thich hop va dwa vao thé tich va ndng d0 cua no6 dé

14

tinh Iwong chat X
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Chwong 1: Pai cwong vé cac PP PTTT

\

1.3.4. Cac phwong phap chuan do
- Chuan phan doan:

L T L Ll g

Trong mot so trudng hop c6 thé chuan do lan luot
cac chat X, Y, Z, ... trong cung mdt dung dich bang
1 hoac 2 dung dich chuan.
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Chwong 1: Pai cwong vé cac PP PTTT
1.3.5. Cach tinh két qua trong PTTT

Viéc tinh két qua phu thudoc vao cach biéu dién
nong do va cach phan tich.

a. Truwong hop chuan d9 truec tiép

* Tinh theo nong do mol

VDI1: Tinh néng dd mol cia mot dd NaOH biét
rang khi chuan do 20,0 ml dung dich d6 thi phai
dung vira hét 22,75 ml dung dich HCI 0,1060 M.
VD2: Khi chuan dé 0,2275 g Na,CO; tinh khiét dén
CO, phai dung vira hét 22,35 ml dd HCL. Tinh nong
do mol cua dd HCI do.

-
- -
>
=
-
=
=
=
-
-
-
-
-
-
e
-
- -
-
-
-
-
-
-
- -
=
-




1.3.5. Cach tinh két qua trong PTTT

a. Truong hop chuan do truec tiép
* Tinh theo nong do dwong luwgng

T IIIIYY

VDI1: Tinh nong d6 duong luwong ctia dung dich
= Na,8,05? Bict rang khi thém du dung dich KI tinh

- = khiét vao 20,0 ml dd K,Cr,0, 0,05N chira H,SO,
| = lam moi truong, thi lugng I, thoat ra dugc chuan do
vira hét v6i 19,8 ml dung d1ch Na,S,0; do.

DS: 0,0506 N

YXXRXXXXX




1.3.5. Cach tinh két qua trong PTTT

a. Truong hop chuan do truec tiép

* Tinh theo d§ chuan chat dinh phan

VD1: Tinh ham luong % sat trong quing, biét rang
sau khi hoa tan 0,5170 g quang, khir hoan toan
Fe(IIl) thanh Fe(II), r61 chuan do Fe(Il) bang dung
dich chuan KMnO, c6 do chuan theo Fe la 5,620
mg/ml thi dung vira hét 57,2 ml dung dich chuan
do.

DS: 62,18 %
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1.3.5. Cach tinh két qua trong PTTT

b. Trueong hop chuan do ngwoc

VDI1: Pé dinh luong Cr trong thép, nguoi ta phan
huy 1,0750 g mau thép thanh dung dich r6i oxy hoa
¢ = hoan toan Cr3* thanh CrO,*. Sau d6 thém vao 25,0
(s ml dung dich chuan FeSO, 0,0410 M va lugng du
- = H,SO, loang lam mo1 truong. Luong Fe(Il) du
- dwoc chuan do6 bﬁng 3,70 ml dung dich KMnO,
= 0,0400 M. Hay tinh ham lugng Cr trong thép.
= DS: 0,46 %
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1.3.5. Cach tinh két qua trong PTTT
c. Trwong hop chuan do gian tiép

VD1: Pé dinh lugng Pb trong quing nguoi ta phan
hiy 1,1050 g mau quing thanh dung dich. Ttr dung
dich d6 thuc hién quy trinh dé két tia dinh luong
chi trong mau thanh PbCrO,. Sau d6 hoa tan hoan
toan PbCrO, bang dung dich hén hgp HCl+NaCl
du. Thém vao dung dich mot lugng KI du va cudi
cung chuan do luon I, thoat ra bang 24,20 ml dung
dich chuan Na,S,0; 0,0962 N. Tinh ham lugng chi
trong quang.

2PbCrO, + 2H* + 8CI- = 2Pb(Cl,* + Cr,0,* + H,0O
DS: 14,55 %
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1.3.6. Cach pha ché dung dich chuan

a. Chat goc

Nhitng chat théa man cac diéu kién dudi day va
dung dé pha ché dung dich chuan goi la chat goc.

Chat phai thudc loai tinh khiét phan tich hoic
tinh khiét hoa hoc. Luong tap chat trong nd nhd
hon 0,1 %.

Thanh phan hdéa hoc phai ung ding véi cong
thire ké ca nude ket tinh.

Chat goc va dung dich cuia n6 phai bén.

Khoi lugng mol phan tir ciia chat cang 16n cang
tot dé giam sai so khi pha ché dung dich chuan.
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1.3.6. Cach pha ché dung dich chuan

b. Pha ché cac dung dich chuan

Néu c6 chat goc thi can 1 lwong xac dinh chat
do tren can phan tich ¢6 do chinh xac 0,1 mg,
hoa tan dinh lwgng lwgng can trong binh dinh
mirc c6 dung tich thich hop roi pha loing
bang dung méi (nuwdr, ...) téi vach mirc.

Néu khong c6 chat goc thi truée hét pha ché
dung dich c6 nong do gan dung, sau d6 dung
chat goc hoic dung dich chuan thich hop dé
xac dinh lai nong do.




1.3.6. Cach pha ché dung dich chuan

c. Pha ché dung dich tir dung dich c6 nong do
khac
- Pha lodng dung dich chuin cé nong do 1én
thanh cac dung dich mong muon theo cong
thire,
C,xV,;=C,xV,
Trong d6 C,, C, va V,, V, 1a nong d6 va thé tich
cua dung dich trwoce va sau khi pha loang.
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