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A. LY THUYET TRONG TAM
1. Nudc la chat dién li rat yéu

Nudc la mot dung moéi phan cuc va cé kha nang tu dién li (tu ion hda) theo mot

can bang dong.

Phuong trinh dién li: H20 = H* + OH-

Giai thich:

e Qua trinh nay la mot can bang thuan nghich, trong dé6 mét phan t& nudc

nhuong proton (H*) cho mo6t phan t& nudc khac, tao raion hydronium (HsO*)

va ion hydroxide (OH").
e D& don gidn, ion HsO* thuong duoc viét la H+.

e Vi cdn bang chuyén dich manh vé phia bén trai (phia khong dién li) nén nuéc
duoc coi 1a chat dién lirat yéu. O nhiét dd thudng (25°C), c& khoadng 555

triéu phan t& H20 mdi c6 mot phan t& phan li ra ion.
Vi du:

e Trong'moOt céc nudc tinh khiét, luon tén tai mot lugng rat nhé ion H* va OH-

do qua trinh tu dién li cia nudc.
2. Tich sd ion cta nudc (K_w)
Tich s6 ion ctia nudc la tich nong dd mol cta ion H* va ion OH- trong nudc hoac

trong cac dung dich loang cla cac chat khac.
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Cong thuc: K w = [H*][OH"]
Giai thich:

O 25°C, thuc nghiém xac dinh dugc néng dd [H+] = [OH-] = 1,0 x 10-7 M.

Do dé, gié tri cia K w 6 25°C la mdt hang s6: K w = (1,0 x 10-7) x (1,0 x

10-7) = 1,0 x 10714,

Gia tri K w chi phu thubc vao nhiét d6. Néu nhiét do tang, su dién li.clia nudc
tang, K w tang. Tuy nhién, trong chuong trinh phé théng, ta thuong xét &

25°C va sir dung gia tri K w = 10714,

Cong thic nay dang cho ca nudc nguyén chat va dung dich loang cla cac

chat tan.
Vi du minh hoa:

1. Vi du 1: Tinh néng do [OH-] trong dung dich HCI 0,01 M. Coi HCI dién li hoan
toan.
Giai:
HCl - H* + CI-
[H*] = [HCI] = 0,01 M = 102 M.
Ap dung céng thire K w: [H*][OH-] = 10-4
=>[OH-] = 10-**/[H*] = 10-**/10-2 = 1012 M.
2. Vidu 2: Tinh nong do6 [H*] trong dung dich NaOH 0,001 M. Coi NaOH dién li
hoan toan.
Giai:

NaOH - Na* + OH-
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[OH-] = [NaOH] = 0,001 M = 103 M.

Ap dung céng thirc K w: [H*][OH-] = 10-4

=>[H*] =10"**/[OH]=10"1/103=10"11 M.
3. Moi truong dung dich

Dua vao nong dd ion H* va OH-, ta c6 thé xac dinh tinh chat cla mot moi

truong dung dich.

Quan hé néng do ion

Loai moi truong
(6 25°C)

Moi truong [H*] =[OH-]1 = 1,0 x
Nudc cat, dung dich NaCl, KNOs
trung tinh 107 M

[H*] > [OH"] hay [H*] > Dung dich HCI, H2S0a,
Moi truong acid
1,0x 107 M CHsCOOH, nudc chanh

Moi truong base [H*][OH-] hay [H*] 1,0 Dung dich NaOH, Ba(OH)z, NHs,
(kiém) x10-7 M nudc xa phong
4. Khai niém vé pH

DE& bi€u thi do acid hoac do base cia mot dung dich mot cach thuén tién hon so
v3i dung nong do [H*] (thuong la nhitng s6 rat nhd), ngudi ta dung khai niém

pH.
Cong thuc tinh pH: pH = -log[H*] hoac [H*] = 10-PH

Giai thich:
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pH la chi s6 do hoat do cla cac ion hydro (H*) trong dung dich.

"p" la viét tat cha "potential" (thé) hoac "power" (lGy thira), "H" la ky hiéu

cla nguyén t6 Hydrogen.

Log la logarit co s6 10.

Néu néng do6 [H*] gidm thi pH tang va nguagc lai.

Vi du minh hoa:

1. Vidu 1: Tinh pH cua dung dich c6 [H*] = 10-3 M.
Gidi: pH = -log(10-3) = -(-3) = 3.

2. Vi du 2: Tinh pH ctda dung dich HCI 0,001 M.
Gidi: HCI la acid manh, dién li hoan toan: HCI - H* + CI-.
[H*] = [HCI] = 0,001 M = 103 M.
pH = -log(10-3) = 3.

3. Vi du 3: M6t dung dich c6 pH = 5. Tinh néng do [H*].
Gidi: [H*] = 10-PH = 107> M.

5. Mdi quan hé giira pH va pOH

Tuong tu pH, pOH dugc dinh nghia dé do dd base clda dung dich.

Cong thuc tinh pOH: pOH = -log[OH-] hoac [OH-] = 10-r°H

TU cong thiec tich s6 ion cla nudc: [H*][OH-] = 10-4 (& 25°C).
Lay logarit co s6 10 hai vé: log([H*][OH-]) = log(10-14)
=> log[H*] + log[OH"] = -14

Nhan hai vé véi -1: (-log[H*]) + (-log[OH"]) = 14
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Ta c6 cong thic quan trong:
Cong thuc lién hé: pH + pOH = 14 (& 25°C)
Giai thich:
e COng thirc nay gidp chuyén déi dé dang gilra pH va pOH. Néu biét moét trong
hai gié tri, ta c6 thé tinh duogc gia tri con lai.
e Diéu nay rat hitu ich khi tinh pH cla dung dich base hoac pOH cua dung dich
acid.
Vi du minh hoa:

1. Vidu 1: Tinh pH cla dung dich NaOH 0,01 M.
Gidi: NaOH la base manh, dién li hoan toan: NaOH —» Na* + OH-.
[OH-] = [NaOH] = 0,01 M = 102 M.
pOH = -log[OH~] = -log(10-2) = 2.
pH=14-pOH =14 -2 = 12.

2. Vi du 2: Dung dich A ¢é pH = 9. Tinh nbng d6 [OH~] clia dung dich.
Giai:
pOH = 14 -pH = 14-9 = 5.

[OH-] = 10-P°H = 10> M.
6. Thang pH va MGéi truong

Dua trén gia tri pH, ta c6 thé xac dinh moi truong clta dung dich moét cach

nhanh chéng (xét & 25°C).
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Gia tri pH Méi truong Quan hé néng do ion

pH 7 Méi truong acid [H*] > 10" M
pH =7 Moi trudng trung tinh [H*] = 10" M
pH > 7 Moi truong base (kiém) [H*]1 107 M

Luu y: DO acid cang manh thi néng d6 H* cang Ién va pH cang nhé. D0 base

cang manh thi néng dé OH- cang Ién, néng d6 H* cang nhd.va pH cang Ién.
7. Chat chi thj acid-base

Chat chi thi acid-base la nhitng chat hitu co cé mau sac thay déi phu thudc vao

gia tri pH cta dung dich.
Giai thich:
e Chlng duogc st dung dé xac dinh gan dung pH cla dung dich hoac diém

tuong duong trong cac phép chudn dé acid-base.

e MO chat chi thj cé mot khoang pH chuyén mau xac dinh.

Mot s chat chi thi thong dung:
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Mau trong moi Khoang pH Mau trong moi
Chat chi thi

truong acid doi mau trudong base

Quy tim Do 6.0 - 8.0 Xanh

Phenolphthalein
Khéng mau 8.2 -10.0 Hong
(PP)

Methyl da cam 1310 3.1-4.4 Vang

Vi du minh hoa:
1. Vi du 1: Nhé moét giot quy tim vao dung dich HCI (pH = 1-2). Dung dich sé
chuyén sang mau do.

2. Vi du 2: Nho vai giot phenolphthalein vao dung dich NaOH (pH = 12-13).

Dung dich sé chuyén sang mau héng dam.

3. Vi du 3: Nhd moét giot quy tim vao nudc cat (pH = 7). Quy tim khéng doi

mau (van mau tim).

Ngoai ra, dé do pH chinh xac hen, ngudi ta dung may do pH dién tu.
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