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CHUAN DO AXIT - BAZO

« Biét su chudn do, nguyén tac cla phuong phap chudn do axit-bazo,
tir 46 hiéu dugc mét s& (ng dung cla nb.

PHUONG PHAP PHAN TiCH CHUAN DO

Phuong phip phén tich chuan do 1a phuong phap hod hoc dinh lugng, dua trén
st do thé tich dung dich thude thir ¢6 ndng do @i biét phan tng véi mot the tich
xdc dinh dung dich cua chit ¢é nong do chua biét cin xic dinh. Cach xac dinh
nong do cua dung dich dé goi la su chuan do.

Trong phuong phip phan tich chuan do, nguoi ta ding nhiéu loai phan ing
hod hoc nhu phan g trung hoa, phan ting oxi hod — khir vi ldy tén cua cic
loai phan tmg dé dat tén cho phuong phdp, nén ta ¢6 phuong phap chuin do
axit — bazo, phuong phip chuin do oxi hod — khur.

Chi v : M6i phép chudn do tién hanh ba lin dé lay két qua trung binh cua ba
lan do.

Su chuan do

Trong phan tich chudn do, dung dich thuéc thir da biét chinh xdc néng do goi
la dung dich chuan. Khi chuin dé ngudi ta thém tir tir dung dich chuén dung
trong buret vao dung dich cin xdc dinh nong do dung trong binh tam gidc.
Thoi diém ma chat cin xdc dinh ndéng do vira tdc dung hét véi dung dich chudn
goi la diem twrong duong. DE nhéan biét diém twong duong, nguoi ta ding nhiing
chdt gay ra nhitg hién tugng ma ta dé quan sit dugc bang mat nhu su doi mau,
su xudt hién két tia c6 mau hoac lam duc dung dich xay ra tai diém tuwong
duong hoac st diém tuong duong, nhimg chét d6 goi 1a chat chi thi. Chat chi
thi cho phép ta ngimg thém dung dich chudn vao dé két thic chuan dé. Thoi
di¢m két thic chudn do la diem cuoi.

Dua viio phuong trinh hod hoc clia phan tng chudn do, thé tich, néng do dung
dich chufin da dung va thé tich dung dich cin xdc dinh nong do ta xdc dinh
duge nong do mol cua no.

Dung cu trong phan tich

Buret : 12 mét ong thuy tinh hinh tru nho duge khac do theo chiéu dai, dau dudi
clia né duoc thit lai va duge lap mot khod thuy tinh dé diéu khién cho dung dich
chudn chay ra tir tir theo timg giot noi ti€p nhau (hinh 8.10).
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Hinh 8.10.
Mot s¢ loai burer va cdeh doc diinge
thé tich dung dich trong buret.

Pipet : Dé lay mot thé tich chinh xdc dung dich
chat cin phan tich (chat cin chuin do), nguoi ta
dung mot dung cu goi la pipet (hinh 8.11). Pipet
la 6ng thuy tinh dai, bé dugc ché tao phinh ra ¢
khoang gitra. mot diu dugc kéo dai. Ong ¢6 vach
miic. MOt s6 pipet ¢6 dang xilanh. Thé tich chat
I6ng chita trong pipet duge biéu dién bing ml vi
dugc ghi trén thanh ngoii ¢ chdé phin phinh ra.
Cac pipet dang xilanh duge khic do chinh xdc t6i
0,1 ml.
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Hinh 8.11.
Pipet va cach doc pipet
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inh 8.12 thé hién thao tdc khi chuin do. Tay phai cim binh tam gidc, lac nhe
dung dich trong binh bang cich xoay vong mot cich nhe nhang, tay trdi diéu
khién khod buret dé thém tir tir timg giot dung dich chudn roi lién tiép vao binh
tam gidac.

Hinh 8.12. Chudn dg

Il - CHUAN DO AXIT- BAZO
1. Nguyén tac chung

Chuén do axit — bazo, hay con goi la chudn d¢ trung hoa, 1a phuong phdp phén
tich chudn do duoc sir dung rit rong rii dé xdc dinh nong do cdc dung dich axit
hoic cdc dung dich bazo. Trong phuong phdp nay nguoi ta dung dung dich
kiém (NaOH hoac KOH) di biét chinh xdc ndng do lam dung dich chuan dé
chuin do dung dich axit hoac ding dung dich axit manh (HCI, H,S0,4, HNO;)

da biét chinh xdc néng do dé chuin do dung dich bazo. Thyc cht cdc phan tng
chuéin do 1a phan tmg trung hod. Thi du, chuin d¢ dung dich HCI chua biét
noéng do bang dung dich chuin NaOH :

HCl+ NaOH —— NaCl + H,0 (1)
Chudn do dung dich CH;COOH béng dung dich chuidn NaOH :
CH,COOH + NaOH —— CH;COONa + H,0 @)
Chuén do dung dich NH; bing dung dich chuan HCI :
NH,+HCI —— NH,CI 3)
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Trong qua trinh chudn do. pH ctia dung dich thay déi lién tuc. Tai diém trong
dwong, tifc 1a thoi di€ém ma dung dich chudn vira trung hoa hét dung dich axit
hoac bazo cin chuan do, pH cia dung dich phu thudc viio ban chat cia axit
hodc bazo cin chudn do va néng do cta ching. Vi phan ting (1), pH tai diém
tuong duong la pH cua dung dich NaCl bang 7,0 va khong phu thude vao néng
d¢ cua NaCl. pH tai diém tuong duong ctia phan tng (2) 1a pH ctia dung dich
CH3COONa (bazo yéu), nén pH d6 16n hon 7. pH tai diém twong duong cua
phan ting (3) 1a pH cta dung dich NH,CI (la axit yéu), nén pH d6 nho hon 7.

Dé nhan ra diém tuong duong cla phan tmg chudn do. ngudi ta ding chit chi
thi goi 1a chat chi thi axit — bazo hay chdt chi thi pH. D6 1a axit hitu co hoic
bazo hiru co yéu ma mau sac cha dang phan tir va cla dang ion khic nhau,
nén mau cua chit chi thi phu thugc vio pH ctia dung dich.

Bang sau day ghi khoang pH doi mau cua 3 chat chi thi thuong duge sir dung
nhiéu trong chuin do axit — bazo.

Tén chét chi thi Khoang pH déi mau Mau dang axit - dang bazo
Metyl da cam 31-44 ' 6 ~ Vang

Metyl db 42-63 Dé - Vang
Phenolphtalein 83-100 Khéng mau - Bé

V6i moi phan Gng chudn do axit — bazo ngudi ta chon chét chi thi nio c¢6
khodng pH d6i mau tring hodc rét sdt véi pH cua diém tuong duong cua su
chuan do do.

Khi chudn d¢ dé tranh nhiing sai s6 16n, ngudi ta ding cic dung dich chudn c6
nong do gan vG6i nong do cua dung dich chat cén xdc dinh. Thi du, gia sit phai
chuan do 20,00 ml dung dich HCI 0,100M bang dung dich chuin NaOH. Trong
truong hop niy ta khong nén ding dung dich NaOH ¢6 néng do 16n, thi du
1LOOM. Trong truong hop nay diém twong duong sé dat duge khi thém vio

20,00 x C; 10%0 = 2,00 (ml) dung dich NaOH 1.00M. Trong trudng hop dé, néu
khi cho du 1 giot dung dich chuan c¢6 thé tich 0,05ml thi sai s6 s& I

,05 2 i : . .
OT.IO(l:Z.S% . Vi thé, ta nén dung dung dich NaOH 0.100M dé chuén do

thi khong mac cdc sai s6 [6n.
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2.

Chuan dé dung dich HCl bang dung dich chuan NaOH

Trudc hét ta hiy xét su bién thién pH trong qud trinh chuin do. Gia su ta chuén
do V,ml dung dich HCl néng d¢ C, mol/l bing dung dich chuin NaOH néng
do C mol/l.

Phan tng chuin do :

HCl + NaOH —— NaCl+ H,0 (1)
Truée diém tuong duong, khi thém V ml dung dich NaOH vao, nong do ion H*
C.V. -CV
dugc tinh theo cong thiic : [H+]=LVE:‘;’D_ (2)

~ Tai di€m twong duong, ta ¢6 dung dich NaCl ¢6 pH =7.

Sau diém twong duong, tic 1a khi da thém vao lugng du dung dich NaOH, thi :
CV=C. ¥,

OH 1=V ()

pOH=—-1g [OH] :; pH =14 - pOH (4)

Thi du, ap dung cdc cong thic trén, khi chuian d6 100 ml dung dich HCI
0,100M bang dung dich chuian NaOH 0,100M, ta tinh dugc pH trong qud trinh
thém din dung dich chuian NaOH vio va cdc két qua duoe ghi trong bang sau :

VI 10 50. 90 99 999 100 1001 101 110

pH 1 11 148 228 330 430 0 970 10,7 1168

Nhur vay, xung quanh diém tuong duong c6 mot su thay doi pH rat dot ngot :
Khi thém 99,9 ml NaOH vio tic 12 khi da chudn do 99,9% luong axit thi pH
ctia dung dich bang 4.3. Khi thém vao 100,1 ml NaOH tic la khi da chuén do
qué 0,1% thi pH cua dung dich bang 9.7 tic Ia “budc nhay pH la 5.4 don vi
pH™. Néu ta chon cic chat chi thi nio ¢6 khoang doi mau nam trong khoang tir
4.3 dén 9,7 dé két thic chudn do thi sai s6 khong vugt qua 0,1%. Ta thay trong
truomg hop nay ¢6 thé dung mot trong 3 chat chi thi metyl da cam, metyl do va
phenolphtalein lam chat chi thi.

e Cdch chudn do : Lay dung dich chudn NaOH vao buret. Ldy dung dich HCI
cin xdc dinh nong do vao binh tam gidc sdch (dung pipet). Thém vao do
| — 2 giot chat chi thi, thi du phenolphtalein. Thém tir tir dung dich chuan vao
dén khi dung dich cht chi thi chuyén mau tir khong mau sang mau héng thi
két thic. Poc thé tich dung dich chudn da tiéu ton.



e Cdch tinh : Nong d6 mol cua dung dich HCI duge tinh theo cong thiic

Viaon -Cnuon
V] 1C1

ll::H'CI =

BAI TAP

Khai niém su chudn dé ? Khai niém diém tuong duong ? Khai niém diém cuéi. Cho
thi du minh hoa.

Céan phai thém bao nhiéu ml dung dich NaOH 0,25M vao 50 ml dung dich hén hop
HCI 0,1M va H,SO, 0,05M dé thu duoc dung dich c6 pH = 2,0 ?

A. 43,75 ml B. 36,54 mi
C. 27,75 ml D. 40,75 ml

Tir cac s6 liéu sau hay vé dé thj biéu dién su bién thién pH clia dung dich trong qua
trinh chudn dé dung dich HCI 0,100M bang dung dich NaOH 0,100M. Truc hoanh ghi
thé tich dung dich NaOH, truc tung ghi pH clia dung dich. Buding biéu dién trén dé thi
do goi la dudng dinh phan.

ViaoH O 10 50 9 99 999 100 1001 101 110

pH 1 11 148 228 330 4,30 70 870 107 1168



