Bai SU DIEN LI CUA NUOC. pH.
4 CHAT CHI THI AXIT - BAZO

e Hiéu tich s6 ion cha nudc la gi.

e Hiéu ciach danh gia do axit va do kiém cua cac dung dich theo
nong do ion HY va pH.

e Biét mau cia mdt s6 chat chi thi trong dung dich & cac khoang
pH khac nhau.

| - NUGC LA CHAT DIEN LI RAT YEU

1. Su dién li chia nudc
Bing dung cu do nhay, ngudi ta thidy nuéc cing dan dién nhung cuc ki yéu.
Nudc la chit dién li rat yéu : H,O = H" + OH™ (1

2. Tich s ion cia nudc
Tir phuong trinh (1) ta c6 thé viét dugc biéu thic hang s6 cin bang K cua
phan tng : -
« _ [H*JOH"]
[H,0]
Thuc nghiém da xéc dinh duge rang, & nhiét d6 thudng cir 555 triéu phan tlr nude
chi ¢6 mot phan tir phan li ra ion, nén [H,0] dugc coi 12 hing s6. Tir d6, dat :
K 1,0 = K[H,0] = [H*].[OH"]

KH10 dugce goi 1a tich s ion ctia nudc, tich s6 nay 1a hing s6 ¢ nhiét do xéc dinh.

J 25°C : K50 = [H'1[OH] =1,0.107", tuy nhién gia tri nay thudng duoc
dung khi nhiét do khong khic nhiéu véi 25°C

Mot cdch gin diing. ¢6 thé coi gid tri tich s6 ion ciia nude 1a hang s6 ca trong
dung dich loang cua cic chat khac nhau.

Vi mot phan ur H,O phén li ra mét ion H™ va mot ion OH™, nén trong nudc :

[H']=[0H"] = yL0.107* =1,0.107'M

Nudc ¢6 moi trudng trung tinh, nén ¢6 thé dinh nghia :
Moi truong trung tinh la méi trudng trong dé [H'] = [OH ] = 1,0.107"M.
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3. Y nghia tich s6 ion cia nudc

a) Moi truong axit -
Khi hoa tan axit vao nudc, nong do H* tang, nén nong do OH™ phai giam sao
cho tich s6 ion clia nudc khong déi.

Thi du, hod tan axit vao nudc dé néng do H* bing 1,0.10~% M thi néng do
OH™ la: - e 1oaeM
joH-y = K0 _ LOI0

[H'] 1.0.10"

= 1,0.107'"'M

Viy moi truomg axit la moi trudng trong d6 [H*] > [OH ] hay [H] > 1.0.10 TM.
b) Méi truong kiém
Khi hoa tan bazo vao nudc, néng dé OH™ tang, nén nong do H* phai giam sao

cho tich s6 ion clia nudc khong déi. Thi du, hoa tan bazo vao nude dé nong do
OH~ bing 1,0.107°M thi néng do H* 1a :

-14 -14
Hih 1,0. F
[H'] = LOJD — o S0 - =10107M
[OH | 1,0.10~

Vay moi truong kiém la maf trudng trong do : [H*] < [OH | hay [H] <1.0. 1077 M.
Nhitng thi du trén cho thdly, néu biét nong do H* trong dung dich nudc, thi nong
do OH™ ciing duogc xdce dinh v nguoc lai. Vi vay, do axit va do kiém cua dung
dich ¢6 thé dugc dinh gid chi bang nong do H* :

Maéi trudng trung tinh . [H] = 1,0.100'M
Mai trudng axit : [H*] > 1,0.100"M
Moéi truong kiém : [H*] < 1,0.100M

Il - KHAI NIEM VE pH. CHAT CHI THI AXIT — BAZO

1. Khai niém vé pH
Nhu da thiy & trén, dua vao nong do H' trong dung dich nude ¢6 thé dinh gid
duge do axit va do kiém cia dung dich. Nhung dung dich thuong ding ¢6 nong
do H* nho, dé trinh ghi néng do H* vdi s6 mi am, nguoi ta ding pH vdi quy
udc nhu sau :
[H*] = 107 PHEIM, Néu [H*] = 107*M thi pH = a.

(*) Vé mat todn hoc pH = -Ig[H*]
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Thidy: [H*]1=10.100'"M = pH = 1,00 : moi trudng axit.
[H*]=1,0.10'M = pH = 7,00 : m6i trudng trung tinh.
[H*]1=1,0.100"™ = pH = 11,00 : méi trudng kiém.

Thang pH thudng dung c6 gid tri tir 1 dén 14.

Gia tri pH c6 y nghia to 16n trong thuc t€. Chang han, pH clia mdu ngudi va dong
vat ¢ gid tri gan nhu khong déi. Thue vat ¢6 thé sinh truéng binh thuong chi khi
gid tri pH cuia dung dich trong dat & trong khoang xdc dinh dac trung cho méi
loai cdy. Téc dé an mon kim loai trong nude tu nhién phu thude rit nhiéu vao pH
cua nude ma kim loai tiép xiic.,

2. Chat chi thj axit - bazo
Chat chi thi axit-bazo 1a chit c6 mau bién d6i phu thudc vio gid tri pH ctia dung
dich. Thi du, mau cua hai chat chi thi axit - bazo 1a quy va phenolphtalein trong
cdc khoang pH khdc nhau duge dua ra trong bang 1.1.

Bang 1.1. Mau cua quy va phenolphtalein trong dung dich & cdc khoang pH khdc nhau

7.0
Quy : pH28
A pH <83 pH= 83
Phenolphtalein khng mau hén gt

Tron 1dn mot s6 chat chi thi ¢6 mau bién déi ké ti€p nhau theo gid tri pH, ta duoc
hon hop chat chi' thi van nang. Ding bing gidy tdm dung dich hén hop nay c¢é
thé xédc dinh dugc gin ding gid tri pH clia dung dich (hinh 1.5).

H1 107" 10? 10 10* 10° 10° 107 10°% 10° 10 102 10°™ M

4 5 10 12 14

+ £

dé axit tang trung tinh dd kiém tang

Hinh 1.5. Mau cda chét chi thi van nang (thuéc thir MERCK cla Brc) & cac gia tri pH khéac nhau

D¢ xdc dinh twong doi chinh xédc gid tri pH cla dung dich ngudi ta ding mdy do pH.

(*) Trong dung dich xit dac mau hdng bi mat.
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BAI TAP

9.

10.
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. Phat bidu cac dinh nghia méi trudng axit, trung tinh va kiém theo néng d6é H* va pH.
. Mét dung dich c6 [OH] = 2,5.10" M. Méi trudng clia dung dich la

A. axit B. kiém C. trung tinh D. khéng xac dinh dudc.
. Trong dung dich HNO, 0,010M, tich s6 ion cla nudc la

A.[H[OH]=1,0101; B. [H*] [OH] > 1,0.107 4 ;

C.[H*][OH]<1,0.10°1%; D. khéng xéac dinh dugc.

Mét dung dich ¢6 [H*] = 4,2.1073M, danh gia nao dudi day la ding ?

A.pH=3,00; B.pH=4,00;

C.pH < 3,00; D. pH > 4,00.

Mét dung dich ¢6 pH = 5,00, danh gia nao dudi day la dung ?

A.[H]=2,0.10"5M ; B. [H*]=5,0.10M ;

C.[H"1=1,0.10"°M; D. [H*] = 1,0.107*M.

K,(CHsCOOH) = 1,75.10°5 ; K,(HNO,) = 4,0.10%. Néu hai axit c6 néng d6 mol béng
nhau va & cling nhiét do, khi qua trinh dién |i § trang thai can bang, danh gia nao dudi
day la dung ?

A. H'lcngcoon > H lino, B. [H' lcycoom <[H ko,

C. pH(CH,COOH) < pHHNO ) D. [CH,COO0 ] >[NO3].
Hai dung dich axit dua ra & cau 6 cé cung néng dé mol va & cung nhiét dé, axit nao co
dé dién li o 16n hon ?

Chaét chi thi axit — bazd 1a gi ? Hay cho biét mau clia quy va phenolphtalein trong dung
dich & cac khoang pH khac nhau.

Cén bao nhiéu gam NaOH dé pha ché& 300,0 ml dung dich ¢6 pH = 10,0 ?
a) Tinh pH cla dung dich chira 1,46 g HCI trong 400,0 ml.

b) Tinh pH clla dung dich tao thanh sau khi tron 100,0 ml dung dich HCI 1,00M vai
400,0 ml dung dich NaOH 0,375M.



%r( lidu

& pH VA SU SAU RANG

Rang dugc bao vé bai 16p men cimg, day khoang 2 mm. Lop men nay la hop chat
Cas(PO,),OH va dugc tao thanh bang phéan (mg :

5Ca®* +3PO} +OH™ = CasPO,),0H (1)

Qua trinh tao lop men nay la su bao vé ty nhién cda con ngudi chong lai bénh sau rang.
Sau bira an, vi khudn trong miéng tdn cong cac thuc an con luu lai trén rang tao thanh
cac axit htu co nhur axit axetic, axit lactic. Thic an véi ham luong duong cao tao diéu
kién tot cho viéc san sinh ra cac axit do.

Lugng axit trong miéng tang, pH gidm, lam cho phan Ung sau xay ra :

H*+OH — H,0
Khi néng do OH™ giam, theo nguyén li Lo Sa-to-li-&, can bang (1) chuyén dich theo chiéu
nghich va men rang bi mon, tao diéu kién cho sau rang phat trién.

Bién phap t6t nhat phong sau rang la dn thic an it chua, it duomng, danh rdng sau khi an.
Nguoi ta thuomg tron vao thude danh rang NaF hay SnF,, vi ion F~ tao diéu kién cho phéan
Ung sau xdy ra :

5Ca’* + 3PO) +F~ — CadPOyf

Hop chat Cas(PO,),F la men rang thay thé mot phan Cas(PO,),0H.

O nude ta, mot s6 ngudi co théi quen an trdu, viéc nay rat tét cho viéc tao men rang theo
phan umg (1), vi trong trau c6 véi t6i (CalOH),), chua cac ion Ca®* va OH™ lam cho can
bang (1) chuyén dich theo chieu thuan.
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