Li THUYET TRONG TAM

BAI 2. SU' DIEN LI TRONG DUNG DICH NU'&'C
3.1. Su dién li

3.1.1. Hién twong dién li

Ngudn dién

a) nudc cat b) dung dich ¢) dung dich
saccharose sodium chloride

A Hinh 2.1. Mé phéng thi nghiém khao sat tinh dan dién
clia nudc cat va mét sé dung dich

MG phong thi nghiém khdo sdt tinh dan dién ciia nuede cat va mét sé dung dich
Qua trinh phan li cac chét trong nudc tao thanh ion dugc goi 1a su dién li.
Nhing chat khi tan trong nuée phan li ra cac ion dugc goi 1a chat dién li.
3.1.2. Chit dién li
Chdt dién li manh la chat khi tan trong nude, cac phan tir hoa tan déu phan li thanh ion. Chat dién li
manh gém acid manh, base manh va hau hét cac mudi tan. Trong phuong trinh di¢n li cua chét dién li

manh, nguoi ta dung mili tén (— ) chi chiéu cta qua trinh dién 1i.

HCl — H-+ Cl

Chdt dién li yéu la chdt khi tan trong nwéc chi ¢6 mot s6 phan tir hoa tan phan li thanh ion, phan con

lai van ton tai dudi dang phdn tir trong dung dich. Chét dién 1i yéu bao gdm cac acid yéu, base yéu.

Trong phuong trinh dién li ctia chat dién li yéu, ngudi ta dung hai nira miii tén nguoc chiéu nhau (5).

CH.COOH S CH.COO + H-

Chat khong dién 1i 1a chit khi hoa tan vao trong nudc, cic phéan tir khong phan li thanh ion.

3.1.3. Phwong trinh ion thu gon (em cé biét)

Trong dung dich, chit dién li phan li thanh céc ion va chinh cc ion nay truc tiép tham gia vao phan tmg

hoa hoc. Do vdy, phuong trinh dang ion rat gon duoc str dung dé biéu dién cac phan ing x4y ra giita cic

chét dién li.

Vi du 1: Dung dich HCI (chira H- va Cl) tac dung v6i dung dich NaOH (chtra Na- va OH), thyc té chi

xdy ra phan Ung gitra H- va OH theo phuong trinh ion rut gon sau:

H-+OH — H.O

Vi du 2: Dung dich BaClL tac dung véi dung dich Na.SO., thyc té chi xay ra phan (ng giita ion Ba> va
2- 2-

504" theo phuong trinh ion thu gon sau: Ba>» + 50y — BaSO.

Phurong trinh ion riit gon cho biét ban chdt ciia phan ieng trong dung dich cdc chdt dién i.

3.2. Thuyét acid — base cla Brgnsted — Lowry

Vidyl: HCl+HO — HO-+Cl
Trong phan ung trén HCI cho H+, HCI 14 acid; H.O nhan H-, H.O 1a base.

Vidu2: NH+HOS Niion

Trong phan ung trén NH, nhan H-, NH, la base; H.O nhuong H-, H.O la acid.
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Vidu3. a) HCO: Oy +no

HCO; la acid; H.O nhan H+, H,O 1a base.

+nos ©

HCO;

Trong phan ung thuan: 3 nhuong H-,



by HCO: L 10 S HCO, + OH

HCO; HCO;

Trong phan ung thuan: 3 nhan H-, 3 1a base; H.O nhuong H-, H.O 1a acid.

Ion HCO, vira c6 thé nhan H, vira c6 thé cho H, vay HCO, ¢6 tinh chét ludng tinh. Phan tir H.O ciing

vira ¢ thé nhan H-, vira co the nhuong H-, viy HO ciing 13 chat ludng tinh.

Thuyét Br@nsted — Lowry vé acid — base: Acid 1a nhitng chat c6 kha ning cho H-, base 1a nhiing chét c6
kha nang nhan H-. Acid va base c6 thé 1a phan tir hodc ion.

3.3. Khai niém vé pH. Chat chi thj acid - base

3.3.1. Khai niém vé pH
Nudc 1a chat dién li rat yéu. Phuong trinh dién li ciia H,O nhu sau:
H.O + H.O S H.O-+ OH hoac H.O S H-+ OH-
025C: [H]=[OH]=1,0.100M
= [H-].[OH ] = 10+ (tich s6 ion ciia nuéc)
Khi thém acid vao nudc, [H'] tdng 1én nén [OH ] phai gidm. Khi hoa tan base vao nudc, [OH ] tang 1én
nén [H-] phai giam.
D6 acid va d6 kiém cta dung dich c6 thé dugce danh gia bang [H-] hodc quy vé mot gia tri goi 1a pH voi
quy udc nhu sau:

pH =—lg[H-]; néu [H:]=10- —> pH=a

[H] pH

Moi truong trung tinh | [H]=1,0.100M | =7

Moi truong acid | [H]> 1,0.10M | <7

Moi truong base [H]<1,0.10M | >7

HT  qom 10—7 10-14
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1M 12 13 14

(o)}

< acid trung tinh base >

Nhu vay, pH la dai luvong ddc trung cho mirc do acid, base cua mot dung dich. Gia tri pH cang nhé hon
7, dung dich c6 tinh acid cang manh; gié tri pH cang 16n hon 7, dung dich c6 tinh base cang 16n.
3.3.2. Chiit chi thi acid - base
Gia tri pH cta dung dich duoc x4c dinh gin ding bang cac sir dung chit chi thi acid — base. Khi can xac
dinh gi4 tri pH chinh xac hon, nguoi ta sir dung méy do pH.
Chat chi thi acid — base 1a chat c6 mau sic bién d6i phu thudc vao gia tri pH ctia dung dich. Mot s6 chét
chi thi nhu gidy pH, gidy quy, phenolphtalein c6 mau sic thay doi trong cac khoang pH khac nhau.

Gia tri pH clia dung dich duoc xac dinh gan dung bang cach sir dung chét chi thi

acid — base. Khi can xéac dinh gia tri pH chinh xac hon, nguoi ta st dung may do pH.

Chét chi thj acid — base |a chat c6 mau séc bién déi phu thudc vao gia tri pH clia dung

dich. Mét sb chét chi thi nhu gidy pH, gidy quy, phenolphthalein cé mau sac thay déi

trong cac khoang pH khac nhau (Bang 2.1).

Bang 2.1. Mau cda giay pH, gidy quy va phenolphthalein trong dung dich & cac khoang

pH khac nhau
Gidy quy - Xl_nh
pH<6 pH=8
Phenolphthalein KhF:"):;r:éu Ml:u'l :6: g
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Moau ciia gidgy PH, gidy quy va phenolphtalein trong dung dich & céc khodng pH khéc nhau
3.3.3. Su thiy phan ciia cac ion
2—

Vi du 1: Trong dung dich Na.CO;, ion Na+ khong bi thuy phéan, con C0; thiy phan theo phuong trinh:

COT | o s HCO:  on

Vi vay, dung dich Na.CO. c6 méi truong base. Na,CO. dugc st dung trong cong nghiép thuc phém, dét,
nhudm, cong nghi¢p thuy tinh, silicate,...

Vi du 2: Trong dung dich AICL va FeCl, ion Cl khong bi thiy phan, cac ion Al va Fe bi thiy phan
theo phuong trinh:

Al++H.O S Al(OH) + H-

Fe++H.O S Fe(OH) + H-

Do d6, dung dich AICL, FeCl, c6 méi truong acid. Trong thuc té, cic loai dat c6 chira nhiéu ion Al», Fes
c6 gia tri thap hay con goi 1a dat chua. Dé khir chua, ngudi ta bon voi cho dat.

3.3.4. Chuin d9 acid - base

a. Nguyén tic

Chuan d6 1a phuong phap xac dinh nong do cia mot chat bang mot dung dich chuan di biét nong do.
Dua vao thé tich cta céc dung dich khi phan Gng vira di v6i nhau, xac dinh dugce néng dd dung dich
chit cin chuén do.

b. Thuc hanh chudn dé acid - base

* Chuén bi:

+ Dung dich HCI 0,1M; dung dich NaOH néng d6 khoang 0,1M; dung dich phenolphtalein.

+ Pipette 10 mL; burette 25 mL; binh tam gidc 100 mL; binh tia nudc cat; gia do; kepk burette.
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Hinh 2.6. Chuén dé dung dich NaOH bang dung dich HCI  Hinh 2.7. Thao tac khi chuédn &6
Chuan dé dung dich NaOH bc%ng dung dich HCI Thao téc chuan dé
* Tién hanh:
+ Dung pipette 14y 10 mL dung dich HC1 0,1M cho véo binh tam giéc, thém 1 — 2 giot phenolphtalein.
+ Cho dung dich NaOH vao burette, diéu chinh dung dich trong burette vé mirc 0.
+ M6 khoa burette, nho timg giot dung dich NaOH xudng binh tam giac (lic déu trong qué trinh chuén
d6) cho dén khi dung dich xuét hién mau hong nhat (bén trong khoang 10 gidy) thi dimng chuan do.
+ Ghi lai thé tich dung dich NaOH d3 dung.
* Luu ¥: Tién hanh chuan d9 it nhat ba lan, ghi s6 lidu thuc nghiém.
* Nong d6 mol cua dung dich NaOH dugc tinh theo cong thirc:
_ Ve XChy

NaOH —
VNaOH

Trong phuong phap chuan d acid — base, nguoi ta dung dung dich acid hodc dung dich base (kiém) da
biét chinh Xdc nong d6 1am dung dich chuan dé xac dinh ndng do dung dich base hodc dung dich acid
chua biét ndng do.




