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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin c6 thé dugc phép dung
nguyén ban hoic trich diing cho cac muc dich vé dao tao va tham khao.
Moi muc dich khiac mang tinh 1éch lac hoac st dung v6i myc dich kinh doanh thiéu lanh
manh s€ bi nghiém cAm.



MUC LUC

LOT GIOT THIEU ..ottt 5
CHUONG I: NONG DO DUNG DICH — PH ...cooviiiiiirieiieisieies e 6
L DUNGZ QICKH 1t 6
I1. Puong lwong gam ctia cac chit trong phan tng hoa hoC. ........ccueveveeveceersieeeeeeeeienene, 6
1. Khai ni€m duong [UonNg Sam .........ccviiiiiiiiiie i 6

2. Qui tic tinh AUONg IQNE AM .........cvevereeeceeieeeeeeee s 6
IIL NONE A0 QUNE AICH ..ottt 8
1. Cac loai néng L& Lo RS URUOST PP 8

2. Mbi lién hé gitra céc loai néng QO i 9
V. Dinh [0t GUONZ THQNE ....eeoiiiiiiiie e 10
1. NO1 dung Ginh TUAL: ..o 10

2. H¢ qua cta dinh [udt duong [rQng. .......coceeiiiiiiiiii e 10

3. Ung dung dinh luat dwong lugng trong trudng hop pha 10Ang: .......cvvvveeereereciernne, 11
V. Pha ché dung dich ChUAN @0 .......c.ovvvieiciieeeieeeeeeee st 11
1. Khai niém dung dich ChUAN G0: ........oveveeverieecieeieeeseseses s, 11

2. Céc dung cu str dung trong pha ché dung dich chudn dd ...........co.ovvvvvrevrceieseeeeenns 11

3. Cach pha ché cac loai dung dich CHUAN @0, 1+ttt 11
VI KhAT NIEM PH .o 12
1. LY thuyét V& 8Cid — DBSE .....cvevveceeeceeeeeeeis ettt 12

2. DInh nghTa PH ..o 13

1. Tinh pH ctia dung dich acid........c.ccooeiiiiiiiiii e 14

2. Tinh pH cua dung dich Base .........cocoveiiiiiii e 16

3. pH ctia dung dich MUGH.......cveveveeceeceeieeeeecie e 16
VI DUng dich A€M ........ooiiiiiiiiie e 19
| T3 15 1133 USSR 19

2. Cac hé¢ dém dung trong hod phan tich ... 21
CHUONG II: PHUONG PHAP PHAN TICH THE TICH........ccoovovmmrrimnrrineriecrinsrennenennns 22
I. Giéi thidu chung vé phuong phap phan tich the tieh .........c.covcvevceeceeeeeeeeseeee e 22
| T3 15 113 USSR 22

2. BAN CHAL ...ttt ettt enees 22

3. Yéu cau ctia phan tng trong phan tich thé tich .........cc.coveveeeecveeiereeeeee e 22

4. Uu, nhugc diém ciia phuong phap phan tich thé tich.........cc.ccovveeveeeveeereeeeee e, 22

2. Puong dinh phan trong phuong phap trung hoa .........ccocviiiiiiiii 24
III. Phuong phap 0xi hod - KhU........coooiii e 29
1. Phuong phap pemanganat...........cccocecriiieiiiiiiiisiesie e 29

2. Phuong phap dicTOmMAL.........cooviiiiiiiieieccee e 31

3. Phuong phap 10d.......cooiiiiiiiii e 32
TV. Phuong Phap K&t tA .......cuevveeeeereeeeeieseseeieseeeeseessesseeses st es s sesesnseseesessesses s snsenenes 33
1. Phuong phap MORNT ......c.ooiiiiiiii e 33

2. Phuong phap vOl - NANd © .....oooiiiiiee s 32

3. Phuong phap chi thi hAP PIU :......eeeceecveeececee e 33
V.Phuong phap COMPIEXOMN .....c..viiiiiiiiiee e 33
1. Chi thi dung trong phuong phap comleXon :........ccccovviiiiiiiiiiiii e 33

2. Dinh phan trong phuong phap complexon ... 34
CHUONG 3: MOT SO PHUONG PHAP PHAN TICH CONG CU......cccooommrrmrrireriinerinnns 36
L. Phuong phap chudn d0 didn thé ..........c.coevoieiiieieceeeeee e 36
L NGUYBI EC ..ottt sttt sttt ne ettt 36

2. Puong cong chudn d0 diBn thé ...........ooevvieiiieieeeeeeeeeee e 37



II. Phuong phap phan tich EFAC QUANE cov.cveveveeecseseseeseee s esees s tes s ensessen e s eseen s sssenseas 37

1. Dinh luét co ban vé sy hip thy anh sang (Pinh luat Lambe — Bia).......ccocccvvvvevnnne. 37
2. Céc phuong phap phén tich EFAC QUANE ©evoveeeeeeceeseseeeeesees s e es s seesees e sesneas 37
HUGNG DAN GIANG DAY MON HOC ..ot 39
L. Vi tri, tinh chét, ¥y nghia va vai tro cla MON NOC .....veviiiiiiiiiiieie e 39
II. MUC t1€U CUA MON NOC .uuiiiiiiiiiiiiiiiiiiii e e e s s s seab e e e e e e e e s seans 39
IIL. Tai liéu tham KRAO ......ccooiiiiiii e e e e e abee e e e ebreeeeeans 39



LOI GIOI THIEU

Hoa phan tich 1a mdt nganh khoa hoc nghién ctru vé cac phuong phap phan tich thanh
phan hoa hoc cua cac chét.

Dé x4c dinh thanh phan hoa hoc cta cac chat phai qua hai giai doan :
Phan tich dinh tinh va phan tich dinh luong

- Phan tich dinh tinh: xem xét trong chit nghién ctru c6 chira nhirng nguyén t6 nao,
nhiing ion hodc nhitng nhoém ion nao.

- Phan tich dinh luong: xem xét ham luong cua nguyén té d6, cua ion hay nhom ion d6
chtra trong chét nghién ctru 13 bao nhiéu.

Hoa phan tich dong vai tro quan trong trong nhiéu linh virc, ching han:

- Trong nghién ctru khoa hoc: khi nghién ctru cdc qua trinh hoa hoc, tinh chét cac chét
va tong hop cac chat méi.

- Trong san xuat cong nghiép: hoa phan tich dugc s dung dé kiém tra va kiém nghiém
nguyén lidu, ban san pham va san pham dé didu hanh qua trinh san xuat.

- Trong ndng nghiép: Sir dung hoa phan tich dé nghién ctru dat, phan bon, chat lugng
cac ndng san.

Nam trong chuong trinh dao tao nganh Quan 1i chat lugng cta truong Cao dang Luong
thuc — Thyc pham, Hoa phén tich 13 mén hoc tién quyét, cung cip cho nguoi hoc cac kién
thirc co ban nhét vé cac cong thire tinh toan, cac phuong phap phan tich thé tich thuong gip
khi kiém nghiém chat luong thuc pham.

Trong qué trinh bién soan gido trinh chac chin s& con nhiéu thiéu sét, rit mong dugc su
gop v cta cac ddng nghiép, doc gia dé ndi dung duge hoan thién hon va phi hop hon nita voi
chuong trinh dao tao.

Xin chan thanh cam on.

DPa Nang, ngay 20 thang 5 nim 2017
Nguoi bién soan
Nguyén Thi Hong Phuc
Thai Thi Anh Ngoc



CHUONG I: NONG PO DUNG DICH - pH

bay la chuong co ban, gitip nguoi hoc cé kién thirc tinh toan nén tang trong héa Phan
tich.

Muc tiéu:

- Trinh bay duogc dinh nghia dung dich, duong luong gam, dung dich dém.

- Phan biét dugc axit, ba zo theo tung thuyét.

- Tinh toan duoc cac loai néng do

- Ap dung dung hé qua dinh luat duong luong dé giai quyét van dé.
I. Dung dich

Dung dich 1a mot hé gdm nhiéu chat hdn hop khac nhau ma bat ky thanh phan nao cia
hé déu gidng nhau vé thanh phan hoa hoc ciing nhu thanh phan vat 1y.
Qui udc:

Dung dich gé)m hai chét goi la dung dich bac 2, gé)m 3 chit goi 1a dung dich béc 3.

Trong dung dich chat nao chiém khdi lwong 16n hon goi 1a dung mdi va chét con lai
goi 12 cht tan.

Truong hop dung dich c6 H,0 thi H,O 1a chét tan.
Il. Puong luong gam cila cac chit trong phan Gmg hoa hoc.
1. Khéi niém duong lugng gam ’ ’ ’

Puong lugng gam ctia mot nguyén to hoa hoc hay mot hgp chat hoa hoc la khoi lugng
can thiét clia nguyén t6 d6 hay hop chat d6 két hop du véi khoi lugng xéc dinh clia nguyén t6
khéc.

Chon khéi luong tac dung ctia H (= 1) hay cta O (8) 1am co ban.
Khi d6, duong luong ctia mot nguyén té hay mot chat 1a khéi lugng cua nguyén t6 hay chat
d6 két hop da véi 1 phan khdi lugng cta H hay 8 phan khdi lugng cua O.
Vi du: Tinh D¢, trong CaO
Trong CaO:

Cir 40 phan khdi lugng Ca két hop dit voi 16 phan khéi lwong ciia O

Ctr D phan khdi lugng Ca két hop du vai 8 phan khdi lugng caa O

40*8
16

Puong lugng gam clia mot nguyén t6 hay hop chét 1a duong luong ctia nguyén td hay

— By = =20 phan khdi luong

chit d6 tinh bang gam.

2. Qui tac tinh dwong lwong gam )

- Duwong lwong gam cua mot nguyén to

Nguyén t6 X c¢6 khdi lugng nguyén tir My, hod tri n

Cong thirc HpX

Ctr My g ctia nguyén to X két hop du véi (n*1)g H
b, g cta nguyén t6 X két hop du voi 1g H

M,*1 M,
— Dby = =
n*1 n
I\/IX
by = n (9) 6




Vi du: Tinh B trong CO,
b.=12/4=3g (n=4)
Tinh B trong CO
b.=12/2=69 (n=4)

Nhan xét:
Nguyén t6 nao c6 mot hoa tri thi chi c6 mot gia tri duong luong
Nguyén t6 ndo ¢ nhiéu ho4 tri thi nhiéu gia tri dwong lugng

- Pwong lwong gam ciia mét chdt trong phan g hod hoc

M
b= (9)

Trong do:
M: khdi lugng phén tir ctia chat can xac dinh duong luong (g)
n: s dién tich cia mot phan tir chat 6 tham gia phan tng (ho4 tri)
n: dugc tinh khac nhau trong cac trudng hop cu thé

- Duong lwong gam cua acid tham gia phan wng trung hoa

M,
b, =7 (9)

Trong do:
M.: khéi luong phan tir ciia acid can xac dinh duong lugng (g)
n: s6 ion H' ctia mot phén tir acid tham gia phan Gng trung hoa
Vidu
Tinh duong Iuwong gam cua acid H;SO4 H3PO, trong cac phan ung sau:
2NaOH + H,SO4 = Na,SO4 + 2H,0
2NaOH + H3 PO, = Na,HPO, + 2H,0
b (H,SO4) =98/2 =49 (g) (n =2)
b (H3PO4) =98/2 =49 (g) (n =2)
- Duwong lwong gam cua base tham gia phan wng trung hoa

M
by =Tb (9)

Trong do:
Moy: khéi lwong phan tir ctia base can xac dinh dwong luong (g)
n: s6 ion OH™ cia mot phan tir base tham gia phan tng trung hoa
Vidu:
Tinh duong luong gam ctia NaOH, Ca(OH); trong c4c phan ung sau:



2NaOH + H,SO,; = Na,S0,4 + 2H,0
Ca(OH), + HCI = CaCl;, + 2H,0
D(NaOH) =40/1 =40 (g) (n=1)
D(Ca(OH), ) =74/2=37 (g) (n=2)
- Puong lirong gam ciia mudi trong phdn ing trao doi

M

= (9)

Trong do:
Mp: khdi lwong phan tir cia mudi can xac dinh dwong luong (g)
n: tong s6 dién tich duong (hay 4m) ctia phan tir mudi tham gia phan tng trao doi.
Vi du:
Tinh duong luong gam ctiia Caz(PO,); trong phan ung sau:
Ca3(PO4), + 6HCI = 3CaCl; + 2H3 PO,
D(Ca3(POy), ) = 310/6 = 51,67 (g) (n = 6)
- Pwong lwong gam ciia chdt oxi hod ( khit) trong phan iing oxi héa - khir

MOXH(K) (

- 9)

D oxHk)=

Trong do:
M oxH(k): khéi lwong phan tir ctia chat oxi hoa (khir) can xac dinh duong luong (g)
n: tong s electron ctia phan tir chat oxi hoa (khir) nhan (hay cho) trong phan g oxi

hoa - khur.

Vi du:

Tinh duong lugng gam ciia chat oxi hod va chat khir trong phéan g sau:

Fex(SO4)3 + Cu,0 + HySO4 = 2FeSO,4 + 2CuSO,4 + H,0

2Fe* + 2¢ — 2Fe**

2Cu" - 2e — 2Cu**

Dinie = D (Cuz0) = M (Cuz0)/2 = 144/2 = 729

Doxn =D (Fez(SO4)3) = M (Fex(S04)3 ) /12 = 400/2 =200g

I1I. Néng dd dung dich

1. CE:lC loai néng do ] ) )

a. Nong do phan tram (C %): biéu thi s0 gam chat tan c6 trong 100g dung dich.

C%-= %100 (%)

Trong do:

a : khéi luong chat tan (g)

m : khéi lugng dung dich (g)
b. Nong d§ phan tir gam (ndng dd Mol, Cy): biéu thi sé mol chét tan c6 trong 1lit dung
dich.



C, = o100 _ 2 1000
V. MV

Trong do:

Ny : s6 mol chét tan

V : thé tich chét tan (ml)

a : khdi luong chét tan (g)

M: phan tir lugng chét tan (g)
c. Nong dd dwong lwong gam (ndng dd nguyén chuin, Cy): biéu thi sé duong luong gam
chit tan c6 trong 1lit dung dich.

Gy = N0 1000 _ 1000
V. D V

Trong do:
No : s6 duong lugng chat tan
V : thé tich chat tan (ml)
a : khoi lugng chat tan (g)
b: duong lugng gam chat tan (g)
2. Mbi lién hé¢ gitta cac loai nong do ]
a. Lién h¢ giira nong do phan tir gam v6i nong d¢ dwong luwgng gam
Ta co:

a . 1000
Cy= —*__——

A VERRY

G = & 1000

D V

CN 11 M

_)—:—_—:—:n

CM DM D

CN = CM *n

b. Lién hé giira ndng do phin trim véi nong d9 phan tir gam

C, = 2 1000
MV

C%= 24100
m

m=Vd

a
— Ch=
V *

*100
d



- C_M:]_O*ilzg*d
C% M d M
N Cleol\:d*C%

c. Lién hé giira ndng do phin trim véi nong dwong lwong gam

Gz 3«10
D V
C%= 24100
m
C, 10%d
~  C% D
- CN::LOSd*C%

IV. PINH LUAT bUONG LUQONG
1. Noi dung dir}h luat: ’ .
Cac chat tac dung vdi nhau theo s6 duong luong gam bang nhau. )
Noi cach khac: Néu chat A tac dung vura du véi chat B thi so duong lugng gam chat A
bang s duong lugng gam chét B.

2. H¢ qua cia dinh luat duong luong.

o o _a, a
Neéu chat A tac dung vira di véi chat B thi —2 = —2

A B
a 1 a C.. *xV
Mat khac, Cya = a, , 1000 _, Sa _nTVa
D, Vi D, 1000
CNB — a_B*].OOO N a._B _ CNB *VB
Dy Vs, D, 1000
— Cna. Va = Chg. VB
Hay NA.VA = NB'VB
Trong do:

Na, Ng 12 ndng d6 dwong luong cua dung dich chat A va B.
V, Vg 1a thé tich dung dich chat A va B.
Vidu:
10



Tinh Nyaon biét rﬁng ctr 12 ml dung dich NaOH nay tac dung hét véi 10ml dung dich HCI c6
Ther=0,00365 g/ml.
Nyc * Dy s Nhey = Toa 1000 = 0,00365
1000 Dy 36,5
Ap dung dinh luat dwong lugng: Nici.Vici = Nnaon:Viaon
— Nnaon = (0,1*10)/12 = 0,0833 N

Ta co: Tha = 1000=0,1N

3. Ung dung dinh luit duong lugng trong truong hop pha lodng:
Xét dung dich A nhu sau:

Ban dau ¢6 Ny, V;

Sau khi pha lodng c6 Ny, V»
bé pha loang, thém V ml nudc cit: Vo=V, +V

Ny = 21000 v = w1000
D Vv, D
N, = 21000 v, = 2 x1000
D V, D
— Nl.Vl = N2 V2

Vi du:

Tinh lwong nude cat can thém vao 100ml dung dich HCI 0,16N dé dugc dung dich HC1 0,1N
Goi lugng nude cat can thém 1a V ml

Ap dung dinh luat duong luong trong trudng hop pha lodng:

Nl.V]_ = Nz.Vz
v, = Ny 1005016 60
N, 01

Mit khac: V, =V +V — V=160 — 100 = 60ml

V. PHA CHE DUNG DICH CHUAN PO
1. Khai niém dung dich chuén do: 7 .

- La dung dich c6 nong dd chinh xac dung dé xac dinh nong dé cua mot dung dich
khac.
2. Céc dung cu str dung trong pha ché dung dich chuan do

- Can phan tich (sai s6 10™g)

- Binh dinh muc

- Cbc thuy tinh, diia, phéu

- Bép dién (néu can)
3. Céch pha ché céc loai dung dich chuan do.
a. Pha ché dung dich chat khéi dau (chat goc)
- Khai niém chét khoi dau: 1a dung dich co6 néng d6 réat chinh xac (khong thay ddi trong qua
trinh bao quan...) ding dé xac dinh ndng do cua tit ca cac chit khac (dung dé kiém tra lai
ndng do cua cac chat khac)

11



- Yéu cdu cta chat khéi dau
o Tinh khiét vé mat hoé hoc
o Thanh phin hoa hoc phai twong tng dang véi véi cong thirc hoa hoc
o bén v&i céc tac nhan nhiét do, khong khi (Oz, CO,) va anh sang & dang rin cling nhu
dang long.
- Céch pha ché:
o Tinh lugng cén hoa chit can dung
o Can hoa chat trén can phan tich
o Dung dung méi thich hgp dé hoa tan, sau d6 chuyén vao binh dinh mirc dung tich xac
dinh, dung dung méi tring cdc ( 2-3 14n) va chuyén sang binh dinh mtc, thém nudc
cat dén vach dinh murc va lic déu.
b. Pha ché dung dich chit tiéu chuin
- Khai niém dung dich chat tiéu chuan: 12 nhimg chat da duoc tinh ché va da duogc dong goi
san ma khi pha thanh 1lit dung dich thi c6 nong d6 0,IN hodc 0,1M ( éng chuan, dng pixanat,
picxanal)
- Cach pha ché: Lay hoa chét trong 6ng hay g6i cta chét tiéu chuan cho vao cbc thuy tinh,
ding dung méi thich hop hoa tan hoan toan, 1dy dung méi trang dng tiéu chuan ( 2-3 lan) va
chuyén dung dich tir cdc sang binh dinh mic 1lit, thém nudc cit dén vach dinh muc va lac
déu.
c. Pha ché dung dich khong phii 1a chit khéi dau
- Khai niém: dung dich khong phai chat khoi dau 1a dung dich khong dat @ trong 4 yéu cau
ctia dung dich chat khoi dau.
- Cach pha: Pha nhu chét khoi dau, sau d6 kiém tra la nong d6 dung dich bang mot chat khai
dau khac.
V. Khai niém pH
1. Ly thuyét vé acid — base
a. Thuyét Arrhenius
Acid 1a nhiing chat trong nuéc phan ly cho ion H'
Base 1a nhiing chat trong nuéc phan ly cho ion OH”
VD:HClI =H"+CI
NaOH = Na" + OH’
Nhan xét:
Uu diém: Dung trong moi trudng hop sir dung dung mdi 1a nuée
Han ché: Khong ap dung dugc trong trudong hop dung méi khong phai 1a nude
Khong ap dung dugc d6i v6i nhitng chat khong chira ion H hay OH™ (NH3, HCO3'....)
b. Thuyét Bronsted — Lauris
Acid 1a nhitng chit co kha nang cho proton (H"), VD: HCI, H,SO4, NH,", COgZ'
Base 14 nhitng chat c6 kha ning nhan proton (OH" ), VD: NaOH. Ca(OH),, CH3COO
Chat vira cho proton vira nhan proton goi 1a chét ludng tinh, VD: HCO3™
Acid sau khi cho proton tao thanh base goi 1a base lién hop véi nod
Base sau khi nhén proton tao thanh acid goi la acid lién hgp véi nd
c. Tich s6 ion ciia nuwée
H,O 1a mot chat dién ly rat yéu

12



H,0 = H' + OH"

H +
o] =t ]
— K[H,0]=[H"]oH"]
Vi nudc 1a chat dién ly rat yéu, do d6: [H,0] = C (H,0) = const.
bat K, o = K[H,O]: tich s6 ion ctia nuéc

— Ko =[H JoH"]

0 25°C, [H'][OH] = 10™, nudce nguyén chét, [H] = [OH] = 107 (iong/l)
* Hang sé acid
HA=H" + A

(-]

[

Ka: hang s6 acid, Ka cang 16n thi acid cang manh

Dua vao K, dé phan loai acid
* Hang sé base
BOH =B" + OH"

_ [3Jor ]

°*~ [BOH]

Kb, hang s6 base, Kb cang 16n thi base cang manh
Dua vao Ky dé phan loai base
* Quan h¢ giita hang sé acid, hiang sé base va tich sé ion ciia nudc
Néu K,, Ky 1a hfmg sb acid va héng sb base cua mot cdp acid , base lién hop thi:

Ka.Kb = K H,0

2. Binh nghia pH ) o )
pH la dai lugng ddc trung cho tinh chat ciia moi truong. D€ biéu thi tinh chat ciia mot
dung dich 14 acid hay kiém ngudi ta biéu thi bang gia tri pH.
pH =-lg[H]
Tuong tv: pOH =-1g [OH']

Ve pH + pOH = 14

- i v6i nude nguyén chat: [H] = [OH] = 107
pH = pOH=7
pH = 7: mdi trudong trung tinh
- Moi trudng acid: [H'] > 107
-lg [H*] <-lg 10~
13



2 pH<7
- Mbi truong base: [H'] < 10”7
-Ig [H] >-Ig 10”

2 pH>7
1. Tinh pH cua dung dich acid
a. pH cua dung dich acid manh
Acid manh phan ly hoan toan
VD: HCI, H,SO4, HNO3
HCl=H"+CI
H,SO, =2H" + SO,
VD: Tinh pH cua dung dich HC1 0,1 M
HClI=H"+CI
0,1 0,1
[H"]=0,1 (iong n)
—-lg[H"]=-1g01=-1g10"
=pH=1
Tong quat:
HA=nH"+ A™
Ca nCa
= [H +] =nCa
=-lg [H*|=-1g(nCy)
={pH =-1g (nCp)
— Ca: nbng do cua axit HA (mol/l)

A e + A 5 .
n: s0 ion H" cua phan tir acid manh

b. pH ciia dung dich don acid yéu: phan ly khong hoan toan (thuan nghich va trong 1 phan tir

acid chi chira 1 ion H")

VD: CH3COOH, HCOOH, H NO,, HCN...

* Tong quat:

HA=H"+ A

Bd Ca

CB Ca-X X 2
tai thoi diém CB:

[HA]=C, —[1]
[H*]=[a7]

N
[HA]
K]

INECE

—>[H+

- [H+]2 =K, (C, —[H+]):> [H*]2 +Ka[H*]— K,C, =0

14



* C6 2 truong hop xay ra.
+Ka>10": giai PT béc 2

[H*[ +Ka[H*]-KaC, =0

—Timno [H*]00) = pH
+K,<10*: [H'|<<Cc,=C, -[H"]~C,
= [H +]: v KaCA,
VD: Tinh pH cta dung dich CH3; COOH biét co 0,6 g CH3COOH chura trong 1000ml
dung dich: Biét CHsCOOH c6 K, = 10’
M 60

Gidi: Ta c: (D CH,COOH=""=""=6(g))
n
(Ney cooH=2 =98 1990 _4 41y
; M 60 1000
=107

Mic khéc ta c¢6: k, = 10*7 < 10™
= [H*]=/K,C, =+10%7.107 =10
- 10072 =103%
—-lg [H*|=-1g 103%
= pH =3,35
c. pH cua da acid yéu: Phan ly theo ting nac
VD: H2C03, H3PO4
Nic 1: H,CO3 = H' + HCO, Ky - 104
Nac 2: HCO3 =H* + COZ K, =107%3
Thong thuong : Ki>> Kj >> K3 >> Ky

Nén [H *] chu yéu 1a do nic 1, phéan ly ra cho nén pH cua dung dich duoc quyét dinh
boi nac 1.

. K .
Néu : K—l >10°thi pH duoc tinh theo nac 1
2

Co 2 truong hop:

+Kp> 10 [H P+ Ky [H]-KiCa=0

+Ky<10% [H*]= JK, C, =0
d. pH ciia hon hop acid:

Giastr:acid 1 c6 Ky

acid 2 co K,
Néu : + K;>> Kjy: pH dugc tinh theo acid 1
+ K= Kj: pH dugc tinh theo lacid nao do, néng do duoc tinh 1a néng do

chung cua 2 acid.
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2. Tinh pH cua dung dich base

a. pH ciia base manh: 1a base phan ly hoan toan
VD: KOH, Ca(OH),, NaOH
B(OH), = B"+ nOH"
C

nC
B B

—pOH =-Ig [OH "~ |= -Ig (nCs)
= pH =14 - pOH =14 + Ig (nCg)
— pH =14 +1g (nCg)
b. pH ciia don base yéu.
Don Base: base co mot ion OH  trong phan ti.
Pon Base yéu: phan ly thuan nghich
VD: NHsOH= NH, +OH"
BOH=B" + OH"
* C6 2 truong hop:
+Ky>10" = [OH [ + K, JoH |-k, C,y =0
Giai pt bac 2 = [OH [ (> 0) = pOH = pH

+k <10™: [OH | = /K, Cy
Cs- [OH |=C,
c. pH ciia da base yéu: tuong ty truong hop da acid yéu
d. pH ciia hén hgp base : tuong tu truong hop hon hop acid
3. pH ctia dung dich muéi,
a. Sy thuy phdn ciia muoi
+ Mubi tao bai acid manh va base manh : khong bi thily phan
VD: Nacl = Na" + CI
— Mudi nay khong bi thuy phan.
+ Mudi tao boi acid yéu & base manh; bi thity phan — mt base
VD: CH3COONA = CH3COO™ + Na*
CH3COO" + H,0 = CH3COOH + CH’
= Mudi nay bi thy phan va tao ra cac ion OH = mtr base.
+ Mudi tao acid manh va base yéu: — bi thily phan — mt acid
VD: NH,Cl =NH4" +CI
NH, +H,O=NH,OH+H"
= Mubi nay bi thuy phan va tao ra H* = mtr acid
+ Mubi tao bdi acid yéu va base yéu — bi thity phan
VD: CH3COONH,4 = CH3COO™ + NH,
CH;COO" + H,O0 CH3COOH + OH"
NH, +H,0=NH,OH +H"

= Mubi nay bi thay phan va pH mtr phu thudc vao ban chét ciia mudi.

b. pH ciia dung dich muédi:
*Mudi tao boi acid manh va base manh:
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VD: KNO3 = K" + NO;

BA=B"+A

H,O =H"+CH’

= [H*]=[oH"]= pH =7 = muéi trung tinh
* Mudi tao boi acid yéu va base manh:

BA=B"+A

Cm Cm Cm

A "+H,O0=HA+o0H"

Cm -x X X
Kep = [HAJ [oH-| K,[H,0]- [HA] [oH-]
A" JiH,0}
O LGN

Nhan tir va mau voi [ +]
ke A Jor ]
el
H"|[OH Khzo
= Kyp = [[H ][lAJ] K, @
Mic khéc: [A ]—Cm [OH ]
[HA] = [oH ]
= Kp = % (2)

loH-| Hzo
Cm-[oH"] " &

2
-F K
Vi day 1a 1 acid : o] S
Cm k

a

cm 1/2
= o ][ ko5

a

1/2
= [OH-]=10-7(CmJ
K

a

= -Ig [oH"]=-1g 107 = |g[cmj

— pOH=7- —|gc—m
Ka

1)@=

=PpOH=7- 2 (Ing—Ig Ka)
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bat PKa =-1g Ka

—pH=14-pOH =7+ %(—nga+lg Cm)

* Mubi tao boi acid manh va base yéu
TQ:BA=B"+ A
B"+H,0=BOH +H"

pH=7 - %(pr +IgCm)

PKy =- Ig ’Kb
Kp: Hang so base
*Mudi ctia acid yéu va base yéu:
TQ:BA=B" "+ A
B* + H,0 = BOH + H*
A +HO = HA + OH’
pka =-lg ka
pH =7+ %(pKa— oKb) | Pkb=-1gkb

* Mudi ludng tinh:
VD: NaHCO3
NaHCO3z = Na" + HCO;
HCO; +H" = H,CO;3
HCO; =H"+ COX

pH =
L
—((pk, + pk, )
Trong d6: pki = - Ig lgl
pkz =- |g k2
ki, ko héng sb axit cia cac nic tuong ung.

VDI: Tinh pH cta dung dich thu dugc khi cho 0,6g CH3COOH vao 100ml NaOH 0,1M, biét
CH3COOH c6 ka = 10*"VD2: Tinh pH cta dung dich thu dugc cho 100ml NaOH, 0,2M vao
100ml H3PO,4 0,1M. Biét HsPO,. biét HsPO, co: Ky =102, ky =107 ks = 10726

VD3: Tinh pH cta dung dich thu dugc kho c6 100ml NaOH 0,1M vao 50 ml H,CO3 0,1M.
Biét H,CO3 c6 k; = 104, k, = 107103

VD4: Tinh pH cua dung dich chira 0,365g HCI va 0,27 g HCN trong 100m. Biét HCI ¢6 k, -
00, HCN c6 k, = 102

VD5: Tinh pH cta dung dich chira 0,535g NH4CI trong 1000ml dung dich

VD6: Tinh pH cta dung dich khi cho 0,4 g NaOH vao 100ml dung dich H3PO,
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VII. DUNG DICH PEM
1. Khai niém

Dung dich dém 1a dung dich c6 kha ning gitt duoc pH gan nhu khong doi khi thém

mot lrong nhoé acid manh hoac base manh hay khi pha loang.
Pé tao ra dung dich dém, nguoi ta léy:
Acid yéu va mudi ctia n6, VD: CH;COOH/CH3;COONa
Base yéu va mudi cta nd, VD: NH,OH/NH,CI
* Co ché ciia dung dich dém
a. pH cua dung dich dém
* Dung dich dém tao boi acid yéu va va mudi caa nd
VD: CH3;COOH / CH3; COONa
CH;COONa = CH3; COO" + Na*
CH3COOH = CH;COO + H*
* Tong quat: HA/BA
BA=B" +A
Cm Cm Cm
1)
HA < H" + A
Ca-x x(2) x

ca= ] I] NENE Ka%:—A%

[A ]:[H J+cm
[(HA]=Ca=[H"]
Mic khac: [H*]((Cm
[H*]z Ca

Ta co:

= Ca-

Cm+ [H*]sz
Ca
Cm

_1g [H+]=—|g(ka@)

= [H*] Ka.—

m 2 /4 m
= pH = pka + Ig C— pH thay doi theo ti s6 C—
Ca Ca

*Dung dich dém tao boi base yéu va va mudi cua nd
VD: NH;OH / NH,4CI

NH,OH = NH," + CI’

NH,OH = NH;" + OH

Téng quat: BOH - BA

BA=B" +A

BOH =B" + OH
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Trong

DpOH = pk;, + Ig
Cm

dé:pkb:-|gkb

. Cb
b. Co ché a(t;a dung dich dém:

* Pém tao boi acid yéu va muoi cia no.

- Khi pha lodng: CmJ, Cal nhung ti s6 c(::_m khong ddi = pH khong thay doi
a

- Khi thém 1 luong nho acid manh: [H'] 1, luc d6 CB sé& dich chuyén theo chiéu (2)

(chiéu giam [H +]) — [H i ] 4 — pH 6n dinh.

- Khi thém 1 lugng nho base manh; [OH B ]T , Xy ra phan Ung
H"+ OH =H,0
- [H i ] d—> CB chuyén dich theo chiéu (1) —» [H i ] T — pH 6n dinh
VD:
1. Tinh pH ctia dung dich thu dugc khi cho 100ml NaOH 0,1 M vao 150ml H,CO3

0,1M. Biét H,CO3 c6 k; = 10°%*: k, = 10103

2. Tinh pH cua dung dich thu dugc khi cho 0,4 g NaOH vao 100ml H3PO,4 0,1 M. Biét

H3PO, c6 kg = 1021, ky =10 7°, kg = 107126

Giai
0,1.100
1. Taco:n = - =0,01(mol
NaOH 1000 ( )
0,1.150
n =—"""-=0,015 (mol
H,CO, 1000 ( )

NaOH + H,CO3 = NaHCO; + H,0

0,01 0,01 0,01

= Ny co, dw= 0,015 - 0,01 = 0,005 (mol)

Sau phan ng ta thu dugc : H,CO3 va NaHCOg; : day la dung dich dém
[H,CO,] =0,015/0,25 = 0,02 (M)

[NaHCO, |=0,01/0,25 = 0,04 (M)

0,04
—=pH=-1g10% +1g —=6,4+1g2=6,7
p g 9002 g

2. Ny po, =01.01=0,01 (mol)
nNaOH = 0,4 /40 = 0,01 (mol)
Phan tmg:NaOH + H3PO,4 = NaH,PO,4 + H,0.
0,01 0,01 0,01
= Dung dich thu dugc 1a Na H, POy
Ma Na H, PO41a mu61 lu’fmg tinh: HoPO4 + H = H3;PO,4
H,PO, = H" + HPO,”

1
= pH= E(pkl + pk,)

1
= E(_Ig k, —lgk,)
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%(—102'1 ~107"2)

%(2,1+ 7.2) = 4,65

2. Cac h¢ dém dung trong hoa phan tich

- Bém Acetat: CH3COOH/CH3;COONa

- BDém Amoni: NH,OH/NH,CI

- Bém Formiat: HCOOH/ HCOONa

- Bém Fotfat: NaH,PO4/Na,HPO,

CAU HOI VA BAI TAP:

1. Tinh nong d6 dwong lugng, néng dd mol, nong d6 phan trim khi hoa tan 4,9g axit
sunfuaric trong 500g nudc (gia sir thé tich khong thay doi).

2.bé trung hoa 50ml dung dich H,CO4 0,02N can bao nhiéu ml NaOH 0,01N?

3. Tinh pH cua 2 dung dich ¢ céau trén.
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CHUONG II: PHUONG PHAP PHAN TiCH THE TiCH ,
Chuong II cung cap nhiing dinh nghia trong phan tich thé tich ciing nhu cho biét
nguyén tic dé thuc hién cac phuong phap do.
Muc tiéu:
- Trinh bay dugc cac nguyén tic cua nhimg phuong phap phan tich thé tich.
- Phan biét duoc dau 1a chit dinh phan, thudc thir, chat chi thi, diém twong duong.
- Lya chon phuong phéap phén tich thé tich phu hop véi ting trudng hop cu thé.
I. Gidi thiéu chung vé phuong phéap phan tich thé tich
1. Khai niém 7 7 ’
Phuong phap phan tich thé tich 1a phuong phap phan tich dya trén thé tich cua chat
chuan can dung dé tic dung hét voi mot thé tich ctia chat can xac dinh (chat dinh phan). Dya
vao thé tich va nong d6 ciia dung dich chuan da dung dé tinh ra ham lugng chat can xac dinh
c6 trong dung dich phan tich.
2. Ban chét i ) i .
D¢ hi€u 10 ban chat cia phuong phédp phan tich the tich, ching ta minh hoa bang vi du
Sau:
- Muén xéc dinh néng dd cua dung dich NaOH, ta cho NaOH vao trong binh nén véi
thé tich x4c dinh
- Dung HCI ¢6 ndng d6 da biét (dé xac dinh nong d6 ciia NaOH) cho véo buret
- Cho vao binh nén 3-5 giot phenolphtalein, trong méi truong kiém phenolphtalein co
mau hong
Tién hanh xac dinh thé tich HCI tac dung vua du véi lugng NaOH da léy vao binh nén nhu
Sau:
- T tr m& khod buret, cho dung dich HCI tac dung véi dung dich NaOH
Nhan xét:
- Qua trinh thyc hién xac dinh thé tich cua dung dich HCI nhu trén goi 1a qud trinh chuan do
hay qud trinh dinh phan.
- Dung dich HCI d4 biét truéc ndng do dung dé xac dinh ndng do ciia NaOH goi 13 dung dich
chat chuan dg hay thuoc thir
- Dung dich NaOH 1a dung dich can xac dinh nong d6 goi 13 dung dich dinh phin hay dung
dich nghién curu.
- Phenolphtalein 1a chat dung dé nhan biét thoi diém két thic dinh phéan goi 1a chdt chi thi
- Thoi diém két thuc dinh phan goi 1a diém twong dicong.
3. Yéu cau ctia phan ung trong phan tich thé tich
- Lugng thuoc thir dung phai twong tng vira du
- C6 chat chi thi thich hop
- Chi c6 thudc thir tac dung voi chét can xac dinh trong dung dich.
- Toc do phan mg phai nhanh, néu can c6 thé ting nhiét do hay thém chat xuc tac dé ting toc
do phan tng.
4. Uu, nhouqc diém cua phuong phap phan tich thé tich
a. Uu diém
- B0 chinh xac cao
- Thoi gian xac dinh nhanh
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- Thao tac don gian

b. Nhwoe diém

- Can phai co chét chi thi thich hop

- Khong dinh phan dugc voi dung dich duc va xAm mau
Il. Phuong phép trung hoa

Phuong phap trung hoa 1a phuong phap phén tich thé tich dua vao phan tng trung hoa
H*+ OH = H,0 & xac dinh néng dd, ham luong cua acid hodc base

Pé xac dinh néng do6 acid thi dung chét chuén 12 base

Pé xac dinh néng do base thi dung chét chuén 14 acid
Ngoai ra, phuong phap trung hoa con dung dé xac dinh cic mubi bi thuy phan (1 mubi tao
boi gbe acid yéu hodc goc base yéu)

Chét chuan trong phuong phép trung hoa
e Chit chuin la base

Thuong ding KOH, NaOH; KOH va NaOH khong phai 1a chat khéi dau nén phai dinh

lai né)ng dd cua ching sau khi pha b.':fmg chét khéi dau H,C,0, .
e Chit chuén la acid

Thuong dung HCI, H,SO4; HCI, H,SO4 khong phai 1a chat khoi dau nén phai dinh lai
ndéng do ctia chung sau khi pha bang chat khai dau NayB407 0,1N.

Trong qua trinh chuan d6, pH cta dung dich sé& thay d6L, nguol ta sir dung nhitng chat
c6 mau thay d6i theo pH dé xac dinh diém twong duong. Nhiing chit d6 goi 1a chat chi thi.

1. Chét chi thi trong phuong phap trung hoa
a. Khai niém

Chat chi thi trong phwong phap trung hoa Ia nhitng chit mau ctia nd thay ddi cing voi
su thay d6i pH cta dung dich. Mau cta chat chi thi thay ddi trong mot khoang gia tri pH hep,
khoang pH nay phu thudc vio tinh chat ctia chi thi chir khéng phy thudc vao cac phan timg vél
nhau.

Yéu cau dbi voichat chi thi:

- Mau ciia chét chi thi khic nhau ¢ nhitng gia tri pH gan nhau.

- Mau ciia chét chi thi phai 16

- Lugng acid hay base thém va dé mau ciia chi thi thay ddi cang it cang t6t.

- Sy thay ddi mau cua chi thi phai thuén nghich.

b. Khoang ddi mau ciia chit chi thi acid - base:

Mau ciia chi thi thay d6i khi pH mdi trudng thay d6i nhung né chi thay doi trong 1
khoang pH xac dinh nao d6. Khoang pH nay goi 1a khoang d6i mau ctia chat chi thi.

VD: phenlophtalein : pH =8 - 10

PH < 8 : Khéng mau

PH>10: do

Trong khoang d6i mau c6 mot diém ma tai d6 mau cua chét chi thi chuyén 13 nhit, gia
tri pH tai d6 goi 1a chi s6 dinh phan (ky hiéu 1a pT) va thong thuong pT gan tring véi pK.

Chu y: Khoang d6i mau ciing nhu pT c6 gia tri khong hoan toan chinh xéc, thudng sai
1&ch 0,3 don vi tuy theo kha nang nhan mau cua mit d6i véi moi nguoi va tuy theo diéu kién
pha ché. Khoang d6i mau cta chét chi thi cang hep cang tt.

C. Chi thi hon hgp
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Dé c6 dugc cac chit chi thi thay d6i mau rd rang va chinh xac khi pH thay doi trong
khoang hep ( 0,2 -0,5 don vi), ngudi ta ding hdn hop cta cac chét chi thi. Cac chi thi hdn hop

tat tot cho cac trudng hop chuan do cac acid, base yéu c6 nong d nho.
Dé thu dugc chi thi hdn hop ta tron 14n 2 chat chi thi c6 khoang pH ddi mau gan nhau
va ¢6 mau phu nhau theo mot ty 1& nhat dinh.
2. Buong dinh phén trong phuong phép trung hoa
- Khai niém: 1a dudng biéu dién sy thay dbi pH trong qua trinh dinh phan.

Dé khao sat qua trinh dinh phan, chiing ta tién hanh cac budc sau:
- Tinh gia tri pH trong qué trinh dinh phan
- V@& duong dinh phan va nhan xét
- Chon chét chi thi.
Xét cac trwong hgp sau
a. Pinh phan acid manh bé‘mg base manh (hay ngwgc lai)
Bai toan: Dinh phan 100ml HCI1 0,1 M bang NaOH 0,1M
Tinh gia tri pH:

* Trude luc dinh phan: dung dich chi ¢c6 HC1 0,1 M: acid manh nén pH = -lg Cyc = -

lg0,1=-1g10t=1

* Trong ltc dinh phan: cho NaOH 0,1 M vao xdy ra phan Gng:
NaOH + HCI = NaCl + H,0O

- Trude diém twong duong.

Dung dich thtra HC1 0,1 M : acid manh.

pH =-1g Chci
+ Khi cho 99 ml1 0,1M vao : dung dich thtra Iml HCI 0,1M .
Cic = 0101 _ 5.10 (M)

190
—pH = -1g5.10* = 3,3
+ Khi cho cho 99,9 ml 0,1M vao : dung dich thtra 0,1ml HCI 0,1M
0101
" 199,9
—pH =-1g5.10° = 4,3
- Tai diém twong duong:

2= _510°%(M)

Khi cho 100ml NaOH 0,1 M lic d6 dung dich chi ¢6 NaCl 1a mubi trung tinh nén pH

- Sau diém twong duong;

Dung dich thira NaOH: 1a 1 base manh.

+ Khi cho 100,1ml NaOH 0,1 M dung dich thtra 0,1ml NaOH 0,1M

- 0101

NaOH — To,l

— pH=14+195.10°=9,7

- Khi cho 101ml NaOH 0,1 M dung dich thtra Iml NaOH 0,1 M

=Cron = 12811 =5.10"%(M)

= pH =14 + 19 5.10* = 10,7

=5.10°(M)



Vé dwong dinh phén va nhdn xét

/10 )

R I

Budc nhay ( pH =4,3 -9,7)

Luong thira HCI Luong thira NaOH

»

[l

* Nhd xét: 1 01 01 v(ml)

- Truée khi cho 99,9ml NaOH va sau khi cho 100,1ml NaOH 0,1M thi pH thay doi rat
it, 6 thi gan nhu ndm ngang.

- Tir khi cho 99,9 dén 100,1ml NaOH 0,1M thi pH thay d6i dot ngot d6 thi gan nhu
thang dung, khoang pH nay goi 1a budc nhay trén duong dinh phan (cu thé pH = 4,3 - 9,7).

- Néu két thiic dinh phan trong budc nhay thi ngudi ta chap nhan sai sb 0,1ml/100ml =
0,1% diéu nay chap nhan trong phan tich.

- Trong trudng hop nay diém trung hoa tring voi diém tuong dwong.

- Bu6c nhay trai tir ving acid dén ving kiém.

- Nong dd céc chit cang nhd — budc nhay cang hep, khi ndong do céc chit < 10*M
thi budc nhay bién mat, nghia 1a ching ta chi dinh phan duoc véi cac chat co nong do > 107
M.

Chon chit chi thj:

- Néu két thiic dinh phan trong budc nhay thi phai chon chét chi thi sao cho c6 khoang
d6i mau trong budc nhay, cu thé trong trudng hop nay, bude nhay pH tir 4,3 — 9.7, do d6 ¢
thé chon céc chét chi thi sau:

- Phenolphtalein (c6 khoang d6i mau pH = 8 - 10)

- Metyla do (c6 KbM pH =44 - 6,2)

- Bromothymol xanh (c6 KPM pH =6 - 7,6).
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- Qui (c6 KPM pH = 5-8)
Vi dy: Dinh phan HC1 0,01M bang NaOH 0,01M
b. Pinh phan acid yéu bang base manh (hay ngwoc lai)
Bai toan: PBinh phan 100ml CH3;COOH 0,1M bﬁng NaOH 0,1M.
Biét CHsCOOH c6 ka = 1077
Tinh gia tri pH:
* Trude lac dinh phan: dung dich chi ¢6 CHsCOOH 14 don acid yéu, c6 Ka=10"*" <
10",

[H]= VKaCa = /10*7°01 = 105" =102
=pH=-Ig[H"] =-1g10%%
= pH=2,88
* Trong ltc dinh phan:
Cho NaOH 0,1M vao xay ra phan rng:
NaOH + CH3;COOH = CH3COONa + H,0.
- Trude diém twong duong: dung dich thira CH3COOH, tao ra CH;COONa — day la
dung dich dém: CH3COOH / CH3COONa .
pH = pka + Ig cm
Ca
Vi pka = - Igka = - 1g 107 = 4,75
+ Khi cho 90ml NaOH vao dung dich thtra 10ml CH3COOH 0,1M. Tao ra 90ml
CH3;COONa 01,M.
Cm _ 90.0,1/190 _9
Ca 10.0,1/190
=pH =4,75+1g 9 ~5,75.
+ Khi cho 99ml NaOH 0,IM dung dich thira 1ml CH3COOH 01,M tao ra 99ml
CH3;COONa 0,1M.
Cm _ 99.0,1/199
= = =99
Ca 1.01/199
= pH =4,75+1g 99 ~ 6,75.
+ Khi cho 99,9ml NaOH 0,1M.
Dung dich thtra 0,1ml CH3COOH 0,1M tao ra 99,9ml CH3COONa 0,1M.
Cm _ 99,9.0,1/199,9 _ 999

= =
Ca 0,1.0,1/199,9
= pH =4,75+1g 999 ~ 7,75
- Tai diém twong duong:
Khi cho 100ml NaOH 0,1M vao:
Dung dich ¢c6 CH3COONa la mudi tao bdi baseva acid yéu:

pH =7+ % (pka + IgCm)

_100.0.1
200

M = 0,05|\/|
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pH =7+ % (4,7 +1g0,05) = 8,73

- Sau diém twong duong:

Dung dich thtra NaOH: base manh c6 NaCH3COO: mubi cé tinh base.

= Hon hop base: tinh pH theo NaOH.
pH =14 +1g Cnaon
+ Khi cho 100,2ml NaOH 0,1M vao thtra 0,1 ml NaOH 0,1M.
_ 0101 _ 5
CnaoH = m =5.10" (M)
—pH=14+5.1g10°=9,7
+ Khi cho 101ml NaOH 0,1M = pH = 10,7
+ Khi cho 110 ml NaOH 0,1M = pH = 11,68

Vé dwong dinh phén va nhdn xét

11

10 fom o

1
1
1
:
|
7\ !

8,7

7,75 A4

6,75 E

[ wong thira CH;COOH 0,1M Luong thira NaOH 0.1M

pH =7,7-110 (budc nhay)

[

*Nhé?@ 1 0,1 R 0,1 1

'V(ml)

- Budc nhay troyg truong hop nay ngan hon truongWop ten (pH = 7,7 - 10) diéu d6
chimg té ring budc nhay phu evao ka, ka cang nho budc nhay cang ngin, khi ka < 107 budc

nhay bién mét nghia 1a chiing ta chi dinh phan duoc trude nhing acid c6 ka > 10™".

- Trong truong hop niy budc nhay nam trong ving kiém va diém tuong duong khong

tring voi diém trung hoa.
Chon chit chi thi:

- Trong trudng hop nay budc nhay pH = 7,7 - 10, do d6 chon chat chi thi 1a phenol

phtabin c6 KPM tu 8 - 10.
c. Pinh phén base yéu bing acid manh (hay ngwoc lai)
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Bai toan: Pinh phan 100ml NH,OH 0,1M (biét NH,OH c6 k, = 10*®) bang HCL
0,1M. Gia str bé qua su thay doi:
NH;OH + HCI = NH4OH + H,0
+ Trude diém twong dwong: dung dich dém NH;OH/ NH,CI
POH = pkb + IgC—m
Cb
+ Tai diém tuwong duong: NH,Cl: mubi tao boi bazo yéu va axit manh

pH :7-%(pkb+Ing)

+ Sau diém twong duong: thira HCL, c6 NH4CI : hdn hop pH tinh theo HCl = pH = -
1gChci

* Két luan: Budc nhay: pH = 4 + 6,25 (ving axit)
= Chon chét chi thi 12 + Metyla d6 (c6 KPM : 4,2 - 6,2)

+ Metyla da cam (c6 KPM : 3,1 - 4,4)
d. Pinh phan da acid yéu:

Bai toan: Pinh phan 100ml H3PO, 0,IM biang NaOH 0,IM H3PO,; c6
ki =102 ko = 1072, k3 = 10712°

Khi dinh phan: cac phan ng 1an luot xay ra.

NaOH + H3POq = MH2P04 + H,0

NaOH + NaH,PO, = N(%HPO4 + H,0

NaOH + Na,HPO, = NazPO, + H,0

* Tinh pH tai diém tuor® dwong.

Nic 1: Dung dich thu dugc Na;HPO, — 1a mudi ludng tinh

1 1 1 ) ;
pH = 5 (pka + pkz) = 5 (-lgks - Igkz) = 5 (1910t - Ig"?) = 4,67
= Chon metyl da cam lam chét chi thi
Néc 2: Dung dich thu duoc Na;HPO, — 1a mudi ludng tinh
1 1 1 . ]
pH = 2 (pke + pka) = 2 (Igk. - Igke) = = (-1g10 "?-1910"*%) = 9,9
= Chon phenolphtalein 1a chit chi thi
Néc 3: Dung dich thu dugc NasPO, — mudi tao bdi bazo manh va axit yéu:

1
pH =7+ > (pkz + 19Cy)

—7+ % (1g10™25 - 1g0,1) = 12,8

= Khong chon dugc chat chi thi (khong két thuc dinh phan)
e. Pinh phan hon hep base:
Bai toan: Pinh phan 100ml dung dich chirta NaOH 0,1M, Na,CO3 0,05M bfing HCl1
0,1M.
H,COj3 6 ky = 104, k, = 10™°°
Khi dinh phan: cac phan tmg lan luot xay ra.
NaOH + HCI &)NaCl + H,O
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HCI + Na,CO3 = NaHCO3+ H,0
NaHCO3; + HCI = NaCl + H,CO;
* Tinh pH tai diém tuong dwong.
Nic 1: Dung dich c6 Na,COg3

pH :7+%(pkz+lgcm)

—7+ % (pky + 1g0,05) = 11,5
Néc 2: Dung dich chi c6 NaHCOs : mudi ludng tinh
pH = % ( Py + pke) = % (6,4+10,3) = 8,35

Négc 3: Dung dich c6 H,CO3

[H1= Jk,C, = 4107°%0,05 = 2,24 .10

= pH =-Ig[H"] =-1g(2,24) - Ig10™*?* =42 -0,35 = 3,2
* Chon chét chi thi:

- Chon P.P két thic phéan tng 1,2

- CHon metyl da cam (M.O) két thuic phan tng 3.

BAI TAP UNG DUNG

Can 0,1353g NaOH c6 1an Na,COs. Tinh % ctia NaOH, biét rang hoa tan mau trén vao
nudc cat va chuan do bé“mg HCI 0,12N.

- Vi chi thi PP tiéu tén hét 28,5ml HC1 0,12N

- V6i chi thi MO tiéu ton hét 30,7ml HC1 0,12N

(Khong d6 day burét)

Giai: Thé tich HCI 0,12N dung dé chuan cho phan tng (3) 1a:

Vheie) = 30,7 -28,5=2,2 (ml)

Thé tich HC1 0,12N dung dé chuan cho phan tng (2) 1a:

Vhcie) = 2,2ml = Vicia)

Thé tich HC1 0,12N dung dé chuan cho phan tng (1) 1a:

Vhei) = 20,5 - 2,2 = 26,3ml
II1. Phuong phap oxi hoa - khtr

Phuong phép oxi hoa - khir 1a phuwong phap phan tich thé tich dya vao phan mg oxi
hoé - khir dé xac dinh ndng do hay ham luong ctia cac chat oxi hoa hay chét khir véi chat
chuén 13 chat khtr hay chat oxi hoa
Céc phuong phéap oxi hod - khir
- Phuong phap pemanganat
- Phuong phap dicromat
- Phuong phap iod
1. Phuong phap pemanganat
a. Co cheé cua phuong phap:

Phuong phép pemanganat 1a phuong phap phan tich thé tich dua trén phan ng oxi
hoa khtr giita chat chuan 1 chit oxi hoa KMnO,4 va chét khir cAn xac dinh ndng d6 hay ham
lugng trong moi trudong acid manh. Phuong phap nay tu chi thi
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MnO, ¢6 thé thé hién tinh oxi hda trong cdc moi trudong: acid manh, acid yéu, trung

tinh va base.
Trong méi trudong acid manh:

MnOs +5e + 8H" = Mn** + 4H,0

(tim) (Khéng mau)

E° MnO;/Mn*" = 1,51V
Trong méi truong acid yéu va trung tinh:

MnQO,4 +5e + 2H,O = MnO, + 40H"

(tim) (nau)

E° MnO,/MnO, =0,59V
Trong mdi trudng base:

MnOy +1e = MnO4*

(tim) (xanh 14 cay)

E° MnO,/MnO4* = 0,564V

Ta thiy, trong 3 moi truong, moi truong acid manh 1a uu diém hon ca vi:

Dién thé ctia cip oxh — kh ltc ndy 14 16n nhat. Vi mot chat khir cu thé thi chénh léch
dién thé 1a 16n nhéat , do d6 phan ng xay ra manh liét nhat va dién thé 16n nén phan tGng voi
nhiéu chat hon. Ngoai ra, né tao ra san pham khong mau lam dé dang két thiic dih phan ma
khong can dung chi thi (tu chi thi tir khong mau sang tim hay nguoc lai)

*Chu y, phuong phap nay chi dung moi truong acid manh 1a H,SO,, khong dung HCI hoac
HNOs.
- Néu dung HCl thi xay ra phan tng phuy:
MnOs +2CI" + 8H" = Mn®* + Cl, + 4H,0
Do E° MnO,/Mn** = 1,51V > E°ciarciy = 1,36V

Do vy phai tiéu tén thém mot luong chat chuan cho phan tng phu va gay sai s6 két
qua.

- Néu dung HNOj3 : HNOjs 1a chét oxh héa nén c6 thé oxh chat khir can xac dinh va gay sai sb
két qua.

b. Cach bao quan va pha ché dung dich KMnO,

- Xem xét KMnO, c6 phai 1a chat khoi dau hay khong?

Nhan thdy KMnO, bi phan huy dudi tac dung ctia anh sang nén khong phai 1a chit
khoi dau
- Cach pha ché:

+ Tinh luong cén can ding

+ Can luong hoa chit di tinh va hoa tan bang nudc cat.

+ Chuyén dung dich thu dugc vao binh dinh mirc ¢6 thé tich can thiét.

+ Pé yén dung dich di pha 7 -10 ngay ¢ trong t6i, sau d6 loc qua bong.

+ Xac dinh lai ndng d6 bang chat khoi dau H,C,0,

- Bao quan dung dich trong céc lo t6i mau.

¢.Uu, nhwoc diém ciia phwong phap

* Uu diém

- Pién thé oxi hoa cia KMnOj, kha 16n nén xac dinh duoc nhiéu chéat khir va phan tmg xay ra
kha manh liét
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- Khong can ding chét chi thi
* Nhwoc diém
KMnOjy 1a chat chuin, nhung khong phai 1a chat khoi dau nén viéc pha ché va bao
quan rat phtc tap.
Trude khi dem dung phai x4c dinh lai ndng d6 bang chit khai dau khac 1a H,C,0,
hOElC Na2C204
d. Ung dung
Phuong phép pemanganat duoc ding dé xac dinh cac chét khir c6 dién thé nho hon 1,51V
trong moi truong acid HySO,.
a. Xac dinh Fe?* (FeSO,)
b. Xac dinhNO;, (NaNOy)

2. Phuong phép dicromat
a. Co s¢ cia phuong phap

Phuong phép Dicromat 1a phuong phap phén tich thé tich dua trén phan tng oxi hoa —
khu gitra chat oxi hoa K,Cr,0O- va chét khir trong moi truong acid manh véi sy ¢ mat ctua chi
thi dé x4c dinh ndng d6 hay ham lugng cua chat khir d6.
Nhu vay trong phuong phap Dicrmat:

- Chat chuan la chét oxi héa K,Cr,05

- Chat cin x4c dinh la chét khur.

- Méi truong phan rng 14 moi trudong acid manh.

- Chét chi thi: diphenylamin, phenylantranilic.
Trong phép dinh phan nay nguoi ta lgi dung kha nang oxi hoa cia Cr,07* trong moi truong

aicd manh:
Cr,0/* + 6e +14H* = 2Cr** + 7H,0
(da cam) (xanh)

E° Cr,07/2Cr**= 1,36V
- Méi truong acid st dung: H,SO4, HCI, hén hop H,SO,4 va H3PO4, khdong dung HNOs.

C6 thé sir dung HCI lam mai trudng trong truong hop nay vi dién thé cua cap Clo/2CI
= 1,36V nén Cr,0,* khéng oxh duoc CI. Tuy nhién khi ndng d6 dung dich HCl >2N va dung
dich dinh phan dun s6i thi Cr,07* van oxh duoc CI” (do lic nay noéng do cua CI” rat 16n nén
lam giam dién thé cua cap Cl/2CI").

- Néu dung chi thi diphenylamin thi dimg chuan d6 khi dung dich chuyén sang mau nau, con
ding chi thi phenylantranilic thi dimg chuan d6 khi dung dich chuyén sang mau xanh tim.
b. Cach pha ché va bao quan dung dich K,Cr,0;
- Xem xét K,Cr,07 ¢6 phai 13 chat khoi déu hay khong?
Nhan théy K,Cr,07 bén voi cac didu kién ciia moi truong nén la chét khoi dau.
- Cach pha ché:

+ Tinh lugng can can ding

+ Can luong héa chét da tinh va hoa tan bang nudc cét.

+ Chuyén dung dich thu dugc vao binh dinh muc c6 thé tich can thiét, thém nudc ct
dén vach dinh murc, 1ic déu.

- Bao quan: trong lo thuy tinh Kin.
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c.Uu, nhuwoc diém cia phwong phap
* Uu diém:
- K,Cr,0y 14 chét khoi dau nén viée pha ché va bao quan don gian.
- Dung dugc HCI 1am moi truong.
* Nhwoc diém:
- Dién thé cua cap Cr,0;% nho hon so vé6i cap MnO4 /M n?* nén xéc dinh duoc it chat khit hon
va phan trng cham hon.
- Phai dung chit chi thi
- San phim Cr** tao ra c6 mau xanh nén kho xac dinh diém twong duong.
d. Ung dung
Phuong phép Dicromat ding chat chuan K,Cr,O7 dé xac dinh cac chat c6 dién thé cia
cap oxh —kh nho hon 1,36V trong moi truong acid.
Vi du: Xéc dinh Fe?* (FeCl,)
K>Cr,07 + 6FeCl, + 14HCI = 2KCI + 2CrCl; + 6FeCl; + 7H,0

3. Phuong phap iod
a. Co s¢ cia phuong phap
Dua vao kha nang oxh —kh cuta iod

I, +2e =2I

E0(|2/2|_) = 0,54V

V6i dién thé khong 16n:

I21a chét oxh ddi véi cc chit khir c6 dién thé oxh —khit < 0,54V

I21a chét khir d6i v6i cac chat oxh c6 dién thé oxh —khit > 0,54V
Do d6, phuong phap Iod c6 thé dung dé xac dinh cac chat oxh ciing nhu cac chat khu.

Chat chi thi trong phuong phéap nay 1a ho tinh bot: hd tinh bot hap phuy iod tao thanh
hop chét c6 mau xanh.
b. Ung dung:
* Ding xdc dinh cdc chit khir ¢é cé dién thé oxh —khir < 0,54V
- Xac dinh NatriThiosunfat:

Na,S,03 + I, = 2Nal + Na,S404
- Xac dinh cac chat khir khac: Cu,0, SO3”, SnCl,, AsO3”,S7...
Co 2 phuong phap:

+ Phuong phép chudn do truc tiép

+ Phuong phép chuan d6 ngugc: Dung luong I, du da biét thé tich va nong do tac
dung véi chét can xac dinh, sau d6 chuén lugng I, du béng chét chuin Na,S,0; véi chi thi hd
tinh bot.
* Ding xdc dinh cdc chit oxh cé dién thé oxh —khir > 0,54V

- Xac djnh Cu®":

2CuS0O, +4KI = 2Cul + 2K,S04 +15

I, + Na,S,03 = 2Nal + NayS406
c. Piéu kién dinh phan trong phwong phap Iod:
- Tod 1a chat d& bay hoi va kha nang hép phu cua hd tinh bot giam khi nhiét d¢ tang, nén can
dinh phéan ¢ diéu kién nhiét do thuong,
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- Vi Iod it tan trong nuéc va tan nhiéu trong KI, nén khi xac dinh chat oxi héa hodc pha ché
dung dich chuén I, phai ding du KI.
- Phai tién hanh trong méi trudng trung tinh, acid yéu hay kiém yéu.
- Phan tng gitra KI va chét oxi hoa xay ra cham nén phai chd 5-7 phut dé phan tng xay ra
hoan toan va khi dé yén phai day kin va dit vao chd tbi.
IV. Phuong phap két tua
Phuong phéap két tua 1a phuong phap phan tich dua vao phan tng két tia dé xac dinh
nong d6 hay ham luong ciia cic ion tao két tia voi thude thir thich hop.
Yéu cu doi véi phan ing ciia phwong phap két tia
- Két tia tao thanh phai c6 d6 tan bé
- Phai c6 chét chi thi thich hop
- Két tiia tao thanh néu c6 tinh hip phu thi khong dugc 1am sai két qua dinh phan
- Phan tng phai c6 tbc dd nhanh va triét de.
Céac phuwong phap phan tich
- Phuong phap Mohr
- Phuong phap Volhard
- Phuong phép chi thi hap phu
1. Phuong phap mohr
a. Nguyén tac:
- Dung chat chuén: AgNO3
- Chét can xac dinh, ion halogen (CI', Br’, I)
- Chat chi thi K,CrOy
* Dya vao su 4 phén doan: khi chuén do thi chit
chudn AgNO;3 4 trude v6i CI (chét can xac dinh ):

Ag" + CI'= AgClI
Pén khi thira mot giot AgNO3 s& ¥ voi CrO4”
(chat chi thi).

AG (thira 1 gio) + CrO4” = AGCTrO4 ¥ 46 gach

Két thiic dinh phan khi dung dich xuét hién & mau do gach ghi Vo,
Két qua: N¢i = —N Lol 'VAgNO3
Cl

b. Piéu ki¢n dinh phan trong phwong phap Mohr:

- Thi nghiém ngudi (khong thi nghiém cao vi & thi nghiém cao AgCrOy, ¥ bi tan).

- AgNO; ludn ludn trén buret (vi dé dudi s& xudt hién ¥ d6 gach trudc).

- Phuong phap Mohr chi dugc thuc hi¢n ¢ moi truong: acid yéu, trung tinh, base
yéu (pH=6,5 - 7,5)

+ Khong thuc hién trong moéi truong acid manh vi AgCrO4 bi tan trong moi
truong acid manh.

2AQgCrO, + 2H* = 4Ag* + Cr,0;* + H,0

+ Khong thuc hién trong moi trudong base manh, vi :

Ag" + OH = AgOH
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2AgOH = Ag,0 + H,0
= Két qua dinh phan sai sb.
- Dung dich dinh phan khéng duoc chira cac ion tao két tia véi Ag” (C2042‘,
S05%, PO, 8% ..), v6i CrO4> (Ba**, Pb** ...).
- Dé két tiia d6 gach xuét hién dung diém tuong duong thi [C,047] > 5.10°
- Phuong phép Mohr thudng dung dé xac dinh ion C1" va Br, it dung I, SCN" vi
chung c6 tinh hap phu cao.
2. Phuong phap vol - hard :
a. Nguyén tac :
- Chét chuan : NH,SCN (thi oxyanat amon)
- Chét can xac dinh Ag*
- Chét chi thi Fe** (phén sit amonium) NH, [Fe(SO4),]
* Dya vao su két tua phan doan, khi dinh phan chét
chuin NH,4SCN két taa trude voi Ag+.
- Pén khi thura 1 giot SCN™ tac dung véi Fe* tao két tua
mau do :
Fe** + 3SCN" = Fe(SCN); 4
- Két thuc dinh phéan khi dung dich xuat hién mau do hong
- Ghi VNH4SCN

N NH,SCN * N NH,SCN

V+
AQ

- Két qua: NAg+ =

b. Ung dung :
Phuong phép vol hard tmg dung dé xac dinh cac ion halogen (CI, Be, I) voi
phuong phap chuan do.
- Cho luong Ag* du da (biét V & N) tac dung vé6i chit can xac dinh trong binh
nén: Ag” + Br = AgBr
- Chuén lugng Ag* du bang chit chuan NH4SCN vdi chi thi Fe**:
Ag’ du + SCN" = AgSCN
SCN 4y 1 giot + F€** = Fe(SCN)3 4 d6 mau
- Két thiic dinh phéan khi dung dich xut hién ¥ mau do hdng.

- Ghi VNHASCN
£ 5 N NH,SCN +VNH4SCN
- Két qua : V, . =
Ag*du
N,
Ag
+ + +
= Vag =Vag -Vag a

c. Piéu kién dinh phan trong phwong phap vol hard :

- Thuc hién tét trong moéi truong acid (pH < 7,5)

- Dung dich khong duoc chira cac ion tao ¥ voi SCN”

Vidu: Cu®, Hg®" ...

va cling khong duoc chtra cac chat co tinh oxit manh lam pha huy ion SCN™. Vi
du : MnOy4
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- Phuong phap Vol hard thuong ding dé xac dinh Be, I, it ding dé x4c dinh CI',
3. Phuong phip chi thi hap phy :
a. Chi thi hap phu :
* Pic diém :
O dang tu do c6 mdt mau nhung khi bi hép phu 1én bé mat két taa thi nd chuyén
sang mau khéc.
* Cdc chi thi hdp phu thuwong ding :
* Fluonetxin : HFI : acid hitu co yéu
HFI S H + FI
FI" ¢ dang tu do c6 mau vang, khi bj hap phu 1én bé mit ! thi né c6 mau tim do.
- PBinh phén trong méi truong pH =7 - 10
* Eozin : (H3) acid hitu co yéu (manh hon HFI)
HISH +3
F tur do : hong
bi hép phu 1én bé mit ¥ — tim hoa ca. Pinh phén trong moi
truong pH =2 - 10.

b. Nguyén tic :

- Chét chudn AgNO;

- Can xéc dinh : ion halogen (CI', Br, I)

- Chi thi : chi thi hap phu

- Khi dinh phéan : Ag" + CI'= AgCI ¥

- Trude dic diém twong duong : trong dung dich thira CI°
, FI', két tia AgCl wu tién hap phy ion cing tén CI lam cho bé
mat 4 tich dién am (AgCl . CI).

- Luc d6 bé mat 4 né day FI” (¢ dang ty do mau vang).

- Pén khi thira 1 giot Ag”®, dung dich thira Ag®, FI". AgCl vu tién hip phu ion
cung tén Ag* 1am bé mat 4 tich dién duwong (AgCl . Ag"), lac d6 n6 hap phu FI' 1én bé
mat 4 1am cho dung dich chuyén sang mau tim do.

N _ NAgNO3 ' \/AgNO3
ClI Vcr

*Chay:

- Pé x4c dinh ion CI' thi thuong dung chi thi HFI

- Pé x4c dinh Br', I thi thudng dung chi thi H3
V.Phuong phép complexon

1. Chi thi dung trong phuong phap comlexon :
Chi thi kim loai
a. Pic diém :

- Khi ¢ dang tg do né c6 mot mau, khi két hop vo1i cation kim loai thi né chuyén
sang mau khéc.

- Phitc cta chi thi kim loai véi cation kim loai kém bén hon so véi phuc cua
trilon B v&i cation kim loai do.
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b. Cac chi thi kim loai thwong dung :

* Eliocromogen - Black - T :

Viét tic : ETOO hay EBT

Trong d6 ETOO & dang ty do ¢6 mau xanh, két hop véi cation kim loai n6 ¢
mau do nho.

- Dinh phén trong méi truong pH = 9 - 10 ding dém amoni (NH4,OH)/NH, dé
khong ché pH mdi truong.

* Muret xit :

- Khi ¢ dang tuy do : mau xanh tim

- Khi két hop véi cation kim loai : mau hong

- Binh phan trong méi truong pH = 12.

Dung NaOH dé khéng ché pH moi truong.

Chu y : Muretxit dung dudi dang bot 1%, nd duoc tron vai NaCl theo ti 1€ Muret
xit : NaCl = 1g : 100g.
2. Dinh phén? trong phuong phép gomplexon :
a. Phép chuan dg thuin (truec tiep)

- Dung chit chuan trilon B dé xac dinh ndng d¢ hay ham lugng cation kim loai
v6i chi thi kim loai, c6 moi truong thich hop.

Vi du : Xac dinh Mg2+, dung ETOO va dém Amoni.

- Khi chua dinh phan, trong binh nén : ETOO két hop Mg2+ c¢6 mau do nho :

Mg** + HInd* = MgInd 45 nne + H"
Khi dinh phan va dén diém twong dong thi chi thi ETOO dwoc giai phong ra
hoan toan dang ty do — dung dich c6 mau xanh biéc :
HoY? + MglInd = MgY? + HInd%un bise + H
- Két thic dinh phan khi dung dich chuyén tir 46 nho sang xanh biéc.
-V

H,Y*
£ , NHZYZ + VHZYZ’
- Két qua : N Mgt =
VM92+
*Chay:

- Bé x4c dinh ndng d6 cua Mg** (hodc Mg2+ va Ca®") thi dung chi thi ETOO va
dém amoni.

- Bé xé4c dinh néng do cua Ca® dung chi thi Muret xit & NaOH lam moi truong.
b. Phép chuin d nguoc:

Cho mdt luong du Trilon B (biét V, N) tac dung véi cation kim laoi can xé4c dinh
nong do. Sau d6, chuan luong thira Trilon B bang dung dich chuan MgS0,.7H,0 hay
ZnSO, trong dung dich dém amoni bang chi thi ETOO.

c. Chuén d¢ bing phép do kiém:

Cho mot luong du Trilon B tac dung voi cation kim laoi can xac dinh néng do,
s& giai phong ra mot luong H xac dinh. Chuan luong H' tao thanh bang chat chuan
NaOH véi chi thi phenolphtalein. Tt thé tich NaOH tiéu ton, s& tinh duoc luong H' va
tinh duoc néng dd cua cation kim loai can xac dinh.
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d. Chuén d9 bing phép thay thé:

Cho Complexonat Magie du tic dung voi Hg™. Chudn luong Mg?* giai phong ra
béng Trilon B v6i chi thi ETOO trong dung dich dém amoni, tur thé tich Trilon B tiéu
tén s& tinh duoc ndng do ciia Hg™".

CAU HOI VA BAI TAP
1. Trinh bay nguyén tic phuong phap chuan d6 trung hoa, oxi hoa khir.

2. So sanh 2 chi thi dung trong phuong phap complexon.
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CHUONG 3: MOT SO PHUONG PHAP PHAN TiCH CONG CU

Phuong phéap phan tich cong cu tap trung vao gioi thi€u 2 phuong phdp co ban
nhat: chuan d6 dién thé va phuong phép tric quang. Cin cu vao nguyén tic cua 2
phuong phap nay, ngudi hoc s& ing dung thuc hanh trén cac thiét bi do dac ndng do
mot cach dé dang.

Muc tiéu:

- Trinh bay dugc nguyén tic cia phuong phap chuin do dién thé va phan tich
tric quang.

- Néu duoc vu, nhuoc diém cua ting phuong phap

- Tinh todn dugc céac bai tap lién quan
I. Phuong phap chuan d6 dién thé
1. Nguyén té.C ) 7

Chuan do dién thé 1a mot phuong phap trong phong thi nghi¢ém dé xac dinh
néng do cia mot chat phan tich nhét dinh. N6 duge st dung dé xé4c dinh dic tinh cta
axit. Trong phuong phap nay, khong st dung chat chi thi héa hoc. Thay vao dé, ching
ta s& do hiéu dién thé cua dung dich do.

Chuan d6 dién thé duoc thyc hién thong qua viéc sir dung hai dién cuc — mot
dién cuc chi thi va mdt dién cuc so sanh (thuong 1a dién cuc hydro hoac dién cuc bac
clorua). Mot ntra té bao dugc hinh thanh véi dién cuc chi thi va cac ion cta chat phan
tich, thuong 1a dung dich dién phan. Ntra 6 con lai dugc tao thanh boi dién cuc so sanh.

« Dién thé téng duoc tinh toan trong moi khoang thdi gian ma chét chuan do

duoc do va thém vao.

o bDiénthé phu thudc vao néng do cua cac ion tiép xuc voi dién cuc chi thi.

Cac phuong phap chuin do dién thé

C6 bdn cach chudn d6 dién thé, d6 1a chuan do axit-bazo, chuan do oxy héa khir,
chuan do phirc va chuan do két tha . Dudi day 1a mo ta ngin gon vé timg loai chuan do
nay.

- Chuén do axit-bazo: Loai chuén d6 dién thé nay duogc su dung dé xac dinh
nong d6 ctia mot axit / bazo nhit dinh bang cach trung hoa né mét cach chinh xac bang
cach sir dung dung dich tiéu chudn ciia bazo / axit d biét nong do.

- Chuin d9 oxy héa khir: Loai chuan d¢ dién thé nay lién quan dén chat phan
tich va chat chuan d¢ trai qua phan tmg oxi hoa khir. Mot vi du cua kiéu chuan d6 nay 1a
xtr 1y dung dich iot véi chat khir tao ra ion iodua (chat chi thi tinh bot dugc sir dung dé
lay diém cubi).

- Chuin do phirc hgp: Loai chuan do nay cling co thé duoc goi 1a do chelat.
Trong phuong phép nay, mot phirc chat c6 mau dugc tao thanh, cho biét diém cudi cia
qué trinh chuén d6. Phuong phap nay duoc st dung dé xac dinh hdn hop céac ion kim
loai trong mot dung dich nhéat dinh.

- Chuin d9 két tia: Loai chuan do nay bao gdm phan ung giita chat phan tich
da cho va chit chudn d9, trong d6 két tiia khong hoa tan duge tao thanh. Diém két thiic
clia qua trinh chuan do nay dugc ghi nhan khi viéc thém chit chuan do khong con tao
thanh két tia nira.

Viéc chuan d6 dién thé thuong xuyén sé& giup may do d6 dan dién kiém tra va do
mang lai két qua chinh xac nhat.
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2. Du’(‘mg cong chuin do dién thé ) )
a. Yéu cau cia phwong phap chuan d¢ dién the

- Phan tng phai xay ra du nhanh, khi tbc d6 phan tmg chim can dun néng hoic
cho thém chat xuc tac.

- Cac phan tmg phai xay ra hop thirc. Néu két ta tao thanh c6 thanh phan phirc
tap thi phai tranh dung hodc thay d6i diéu kién dé két tua c6 thanh phan xac dinh.

- Phan tng x4y ra theo 1 chiéu xac dinh. Trong qua trinh oxi hoa khir thuong cd
cac san pham phu nén ta phai tién hanh chuan d6 trong nhitng diéu kién khong c6 céac
phan tGng phu ay.

- Phan mg xay ra hoan toan, néu 1a két tua phai co tich sb tan bé, 1a phan Gng
oxy hda — khtr phai c6 AE® 16n.

- Péi véi phan tng dinh dung phai tinh dugc dién cuc chi thi dac trung.

b. Uu ndiém ciia phwong phap chuin dd dién thé:

- Nhay hon cac phuong phap chuin do6 thuong, tranh duogc chi quan do mét gay
ra.

- C6 thé x4c dinh dugc néng dd céc ion trong cac dung dich duc, sam mau va co
dd nhét cao, ddi véi dung dich khong thé st dung chét chi th.

- Xéc dinh céc chit trong hdn hop khong can tach.

- X4c dinh nhanh, thiét bj don gian, d¢ chinh xac cao.

II. Phuong phép phan tich tric quang

Mubn xac dinh nong do ciu tir X nio do, ta chuyén né thanh hop chat co kha
nang hap thy dnh sang rdi do sy hdp thy anh sang clia né va suy ra ham lugng chét can
xac dinh Cy.

Uu diém cua phuong phap nay nhanh, c6 do nhay cao, co thé xac dinh dugc
nong do cac chat 10°g.

1. Dinh luat co ban vé sy hap thu anh sang (Pinh lugt Lambe — Bia) )

Khi chiéu mot dong sdng qua dung dich chat hap thu anh sadng thi chat d6 chi
hép thu chon loc mot sb tia tuy theo mau sdc cua chat. Néu chiéu mot chum anh sang
don sic co cudong do Iy qua mot dung dich mau c6 bé day 1a b cm va nong do C mol/l,
sau khi ra khoi dung dich, n6 bi hdp thu mat mot phan nén cudng do con lai 1a I (I, < lg)
thi:

l¢/ 1o = 10™°

Ti sd It / lo dic trung cho d6 truyén qua cta anh sang khi di qua dung dich va
duogc goi 1a do truyén quang, ki hiéu 1a T.

Cac nguyén nhan gay sai 1éch dinh luat Lambe — Bia

- Anh huong ciia nong do

- Anh huong pH ciia méi truong

- Anh huéng cta ion la trong dung dich

- Anh huong cua nhi¢t do

- Anh huong cta thoi gian

- Anh huong tinh don séc cta anh sang
2. Céac phuong phap phan tich tric quang

- Phuong phap day tiéu chuan
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- Phuong phap cap doi

- Phwong phap cén bang

- Phwong phap dudng chuin
- Phuong phap thém

CAU HOI VA BAI TAP
1. Trinh bay nguyén tic ciia phuong phap chuan d6 dién thé va phuong phap tric quang.
2. Néu uu, nhuoc diém cua mdi phuong phap.
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HUONG DAN GIANG DAY MON HQC
L. Vi tri, tinh chét, ¥ nghia va vai trd ciia mén hoc
- Vi tri: Hoa Phan tich dugc hoc vao ndm thtr nhit trong chuong trinh dao tao nganh
Quan 1y chét lvong Luong thuc — Thyc phim, trinh d6 Cao ding.

- Tinh chat: Pay 1a mén hoc tién quyét , 1 mén co s& bt budc, lam nén tang kién thirc

cho cadc moén hoc chuyén nganh.

- Y nghia va vai tro: Cung cap cac kién thirc co ban vé dung dich, cac loai nong do dung

dich, pH, cac phuong phap phan tich thé tich va phan tich cong cu.
I1. Muc tiéu ciia mén hoc:
- V& kién thirc:

+ Trinh bay duoc dinh nghia dung dich, duong lugng gam, axit, ba zo theo cac

hoc thuyét.

+ Néu dugc nguyén tic cua cac phuong phap phén tich thé tich.

+ Néu dugc nguyén tic cta cac phuong phap phén tich cong cu.
- Vé ki nang;

+ Tinh toan duoc cac loai néng dd dung dich, pH.

+ Ap dung hé qua dinh luat duong luong dé giai quyét van dé.

+ So sanh duoc wu, nhugc diém cia cac phuong phap phan tich phan tich va
phéan tich cong cu.

+ Ung dung mét s6 phuong phap vao thuc hanh.
-Vé nang luc ty chu va trach nhiém:

+ Nhan thirc dugc tim quan trong cta hoa phan tich trong quan 1y chat lugng
lwong thuc thyc pham.

+Y thirc tu hoc, tu rén luyén.

+ Chia sé kién thirc, ki nang v&i ngudi xung quanh.
I11. Tai li€éu tham khao
1. Nguyén Tinh Dung (2005), Hoéa hoc phan tich 1, NXB Dai hoc su pham, Ha Noi.
2. Nguyén Tinh Dung (2005), Hoéa hoc phan tich 2, NXB Dai hoc su pham, Ha Noi.
3. Nguyén Tinh Dung (2005), Héa hoc phan tich 3, NXB Dai hoc su pham, Ha Noi.
4. Tran TG Hiéu (2004), Hoa hoc phan tich, NXB Dai hoc Qudc gia Ha Noi, Ha Noi.
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