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I. SU DIEN LI
1. Hién twong dién li
Thi nghiém thtr tinh dan dién cua nudc, dung dich mubi an va dung dich duong an dugc thyc hién

nhu hinh dudi day:
P A e A

e

Dung dich Dung dich Dung dich
duong mudi an acetic acid

Hinh 1: Thi nghiém thir tinh dan dién cua cac dung dich
bén sang cho théy dung dich NaCl c6 thé dan dién, chting té dung dich c6 chira hat mang dién (cac
tiéu phan Na* va CI").
Qua trinh phan li cac chat trong nudc tao thanh ion dugc goi 1a sy dién li. Nhitng chét khi tan trong
nudc phan li ra cac ion dugce goi la chét dién 1.
2. Chit dién li
a) Chat dién i va chat khong dién li
Thi nghiém trong Hinh 1 cho thay, dung dich duong an khong c6 kha niang dan dién do khong chira
cac tiéu phan mang dién.
Céc chat nhu hydrochloric acid, sodium hydroxide,... tan trong nuéc phéan li ra cic ion nén chung
la chit dién li. Saccarose, ethanol,... khdng phan li ra cac ion nén ching la chat khéng dién li.
b) Chat dién li manh va chat dién li yéu
Duya vao muc do phan li thanh ion, cac chét dién 1i duoc chia thanh hai loai:
- Chét dién li manh 1a chat khi tan trong nudc, hau hét cac phan tir chat tan déu phan 1i ra ion. Céc
chat dién 1i manh thudng gip 1a

Cac acid manh: HCI, HNOs3, H2S0Os,...
Céc base manh: NaOH, KOH, Ca(OH)2, Ba(OH)a,...
Hau hét cac mubi.
Qua trinh phan 1i cua chat dién i manh xay ra gan nhu hoan toan va dugc biéu dién bang mii tén mot
chiéu.

HNOs; — H* + NOs"

NaOH — Na* + OH"

Na;COs — 2Na* + CO3s>
- Chat dién i yéu 1a chét khi tan trong nudc chi c6 mot s6 phan tir chat tan phan li ra ion, phan con lai
van t6n tai & dang phan tir trong dung dich.
Vi du: Trong dung dich CH3COOH 0,1 M, ctr 1000 phan tur hoa tan thi chi c6 3 phan tir phan li thanh
jon, con lai ton tai & dang phan tu.
Nhiing chat dién li yéu gdm cac acid yéu nhu CH3COOH, HCIO, HF, H2COs.... va base yéu nhu
Cu(OH)2, Fe(OH),...
Qua trinh phan li cia chat dién li yéu 1a mot phan ung thuan nghich va duoc biéu dién bang hai
ntra mili tén mot chiéu nhau
CH3COOH = H* + CH3COO-
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1. THUYET ACID - BASE CUA BRONSTED - LOWRY

1. Khai niém acid va base theo thuyét Bronsted - Lowry

Nam 1923, nha hod hoc nguo1 BPan Mach J. Bronsted va nha hod hoc nguoi Anh T. Lowry da dua ra
mdt dinh nghia tong quat hon vé acid, base.

Thuyét Brosted - Lowry cho rang acid 1a chét cho proton (H*) va base 1a chat nhan proton.

Vi du: HC1 + H20 — H30* + CI

Trong phan tng trén, HCI cho H*, HCI la acid; H20 nhan H*, H-O la base.

NHz + H20 = NH4" + OH-

Trong phan tng thuan, NHz nhan H* cia H>O, NH3 la base, H20 la acid. Trong phan trng nghich, ion
NH,4* Ia acid, ion OH" Ia base.

Phan tr H20 vira ¢6 thé nhan H, vira ¢6 thé cho H*, nén H,0 1a chét ludng tinh.

2. Uu diém ciia thuyét Bronsted - Lowry

Theo thuyét Arrhenius, trong phan tir acid phai c6 nguyén tir H, trong nude phan li ra ion H*, trong
phan tir base phai c6 nhém OH, trong nudc phén li ra ion OH". Thuyét Arrehnius chi dung cho truong
hop dung mdi 1a nudc. Thuyét acid - base ctua Bronsted - Lowry tong quat hon thuyét Arrehnius,
phan tir khong c6 nhom OH nhu NH3 hodc ion nhu COs? ciing 1a base.

I11. KHAI NIEM PH VA Y NGHIA CUA PH TRONG THUC TIEN

1. Khai ni¢ém pH

Néng d6 ion H* hodc ion OH- duogc dung dé danh gia tinh acid hoac tinh base cua cac dung dich. Tuy

nhién, néu cac dung dich c6 ndng d6 H*, ndng do6 OH" thip, chiing 13 nhitng s6 c6 sb mil 4m hodc c6

nhiéu chir s thap phan. Vi vay dé tién sir dung, nguoi ta stt dung dai lwong pH v6i quy ude nhu sau:
pH = -Ig[H*] hoic [H'] = 101

Trong d6 [H*] 1a néng d6 mol cua ion H*.

Néu dung dich c¢6 [H*] = 10 mol/L thi pH = a.

Vi du: [H*] = 102 mol/L thi pH = 2.

Moi truong acid 1a méi truong ¢6 [H*] > [OH] nén [H*] > 107 mol/L hay pH < 7.

Moi truong base 1a moi trudng c6 [H*] < [OH] nén [H*] < 107" mol/L hay pH > 7.

MOéi trudng trung tinh 1a méi truong ¢6 [H*] = [OHT] = 107" mol/L hay pH = 7.

Vay : [OH].[H*] = 10 ( khong ddi trong cac méi trudng)

ACID TRUNG HOA BASE
— —

4 o 6 i i 8 g9 10 Ik 12 13 14

1 2 3

Hinh 2: Thang pH

2.Y nghia ciia pH trong thuec tién
Chi s6 pH c6 ¥ nghia to 16n trong thuc tién, pH c6 lién quan dén sitc khoe con ngudi, sy phat trién
cua dong vat, thuc vat,...
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Hinh 3: Chi s6 pH cua céc dich trong co thé
Trong co thé cua nguoi, mau va cac dich ctua da day, mat,... déu co gia tri pH trong mot khoang nhat
dinh. Chi sb pH trong co thé lién quan dén tinh trang strc khoé. Néu chi sé pH ting hodc giam dot
ngot, khong nam trong gidi han cho phép thi c6 thé 13 ddu hiéu ban dau cua bénh li, ngudi bénh can
dugc kham dé tim ra nguyén nhan.
Mot s6 dong vat séng dudi nude can moi trudng co gia tri pH thich hop, vi du: tom va c4 ua séng
trong moi truong nude co6 pH khoang 7,5 - 8,5.
Mot s6 loai thuc vat chi phat trién tot trong dat co gia tri pH thich hop.
Trong doi séng hing ngay, cac san pham nhu dau gdi, xa phong, kem dudng da,... ciing déu can co
gid tri pH trong mot khoang nhit dinh dé an toan cho ngudi sir dung.
3. Xac dinh pH
Gia tri pH cta dung dich dugc xac dinh gan dang bang cach sir dung chit chi thi acid - base. Khi can
xac dinh gia tri pH chinh x4c hon, nguoi ta st dung may do pH.
Chét chi thi acid - base 13 chat c6 mau sédc bién d6i phu thudc vao gia tri pH ctia dung dich. Mot )
chat chi thi nhu gidy pH, gidy quy, phenolphthalein c6 mau sic thay di trong cac khoang pH khac

nhau.
pH<8 _

Khéng mau
o |

Hinh 4: Mau cua gidy pH, gidy quy va phenolphtalein trong dung dich ¢ cac khoang pH khac nhau
IV. SU THUY PHAN CUA CAC ION
Khi tan trong nuéc, mudi phan 1i thanh cac ion. Phan tng giita ion véi nudc tao ra cac dung dich co
moi truong khac nhau dugce goi 1a phan ung thuy phan.
Vi du: Trong dung dich Na2COs, ion Na* khong bi thuy phan, con COs? thuy phan trong nude tao ion
OH- theo phuong trinh:

Phenolphtalein

CO3* + H,0 = HCO3 + OH-
Vi vay, dung dich Na,COs c6 moi truong base. Na,COs dugce sir dung trong cong nghiép thuc pham,
dét, nhuom, cong nghé thuy tinh, silicate.
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Vi du : Trong dung dich AICI3 va FeCls, ion Cl- khong bi thuy phan, cac ion AI®* va Fe®* bj thuy phan
trong nudc tao ion H theo phuong trinh & dang don gian nhu sau:

APR* + H,0 = AI(OH)?* + H*

Fe®* + H,O = Fe(OH)?* + H*
Do do, dung dich AICIz va FeClzcé moi truong acid. Trong thuc té, cac loai dat co chura nhiéu
ion Al va Fe** duoc goi 1a dat chua. Dé khir chua, nguoi ta bon voi cho dat.
Cac mudi nhom va sit, vi du: phén nhém  ((NHz)2SOa.Alx(SO4)3.24H,0) va phén
sat ((NH4)2S04.Fe2(S04)3.24H,0) duoce str dung lam chat keo tu trong qua trinh xt 1y nude, ding lam
chit cAm mau trong cong nghi¢p dét, nhudm, hodc lam chat két dinh, chéng nho¢ trong cong nghi¢p
gidy,...
V. CHUAN PO ACID - BASE
1. Nguyén tic
Chuéan d6 1a phuong phéap xac dinh cua mdt chat béng dung dich chuan da biét n6ng do. Dua vao thé
tich cua cac dung dich khi phan Gng vira di v6i nhau, xac dinh dugc nong d6 dung dich chét can
chuan do.
Trong phong thi nghiém, néng do cua dung dich base manh (vi du NaOH) duoc xac dinh br:?mg mot
dung dich acid manh (vi du HC1) di biét trudc ndng d6 mol dwra trén phan tng:

NaOH + HCl — NaCl + H.O
Khi cac chat phan tmg vira du v6i nhau, s mol HCI phan tmg bang s6 mol NaOH.
Ta c0: Vhel.Chel = VNaoH.CNaoH
Trong do:
Crci VA Cnaon 14n luot 1a ndng dd mol cua dung dich HCI va dung dich NaOH;
Vel VA Vineon 1an Tuot 1a thé tichdung dich HC1 va dung dich NaOH (cung don vi do).
Khi biét Vicl, Vaor trong qua trinh chudn d va biét Crcy thi s& tinh duoc Chaow.
Thoi diém dé két thic chuin d6 duoc xac dinh béng su doi mau cua chét chi thi phenolphtalein.
2. Thue hanh chuin do acid - base
Chudn bi:
- Dung dich HC1 0,1 M; dung dich NaOH ndng d6 khoang 0,1 M; dung dich phenolphthalein.
- Pipette 10 mL; burette 25 mL; binh tam giac 100 mL; binh tia nudc cét, gia do, kep burette.
Tién hanh:
- Dung pipette 1ay 10 mL dung dich HC10,1 M cho vio binh tam giac, thém 1 - 2 giot phenolphthalein.
- Cho dung dich NaOH vao burette, diéu chinh dung dich trong burette vé muc 0.
- M6 khod burette, nho tirng giot dung dich NaOH xuéng binh tam giac (lic déu trong qua trinh chuan
d6) dén khi dung dich xuat hién mau hong nhat (bén trong khoang 10 gidy) thi dimg chuan do.
- Ghi lai thé tich dung dich NaOH di dung.
Tién hanh chuan do it nhdt ba lan, di sé liéu thuc nghiém va hoan thanh theo mau bang sau:

Vher (ML) | VNaon (ML) [V t NaoH (ML) | Craon (M)
Thi nghiém 1 ? ?
Thi nghiém 2 ? ? ? ?
Thi nghiém 3 ? ?
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E — buret

[ gia do buret

0

4 — dd HCI

van diéu chinh

binh tam giac

o

dung dich NaOH +
phenolphthalein

Hinh 5: So d6 chuan d6 dung dich NaOH bang dung dich HCl
Luu y:
- Tranh dé céc hoa chit nhu dung dich HCI, dung dich NaOH bén vao tay, mét.
- Céc dung cu thuy tinh (binh tam gia, burette, pipette,...) d& v, can can than.

GHI NHO
1. Qué trinh phan li cac chat trong nudce tao thanh cac ion duogc goi 1a su dién 1i. Nhitng chat khi tan
trong nudc phan li ra ion dugc goi 1a chét dién li. Cac chat khi tan trong nudc khong phén li ra ion
duogc goi la chat khong dién 1i.
2. Chat khi tan trong nude phén li hoan toan thanh céc ion 1a chat dién li manh.
3. Thuyét Bronsted - Lowry vé acid - base: acid 13 chit cho proton (H*) va base 13 chit nhan proton.
4. Biéu thure tinh pH: pH = -Ig[H*] hodc [H*] = 10P".
5. Chat chi thi acid - base 1a chit ¢c6 mau sic bién ddi phu thudc vao gié tri pH cua dung dich. Cac
chat chi thi thong dung gdm co: gidy quy, phenolphthalein, gidy pH.
6. Phan Uing gitta ion vo1 nudc dugce goi 1a phan ing thuy phan.
7. Chuan d6 1a phuong phéap xac dinh néng do ciia mot chat bang mot dung dich chuan di biét ndng
do.
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