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MOT SO KHAI NIEM VA KIEN THUC CO BAN HOA HOQC (2)

20. Thu hinh (Allotropy, Allotrope) , ,
Thu hinh (allotrogy) 14 hién twrgng mdt nguyén tg‘) héa hoc hién dién ¢ cic dang don chat khac
nhau. Céac don chat khac nhau ctia mot nguyén to dugc goi la cac dang thu hinh (allotrope).

Thi du: Oxi (O,), ozon (03) tetraoxi (O4) 12 ba dang thu hinh ctia nguyén td oxi (0X1gen
oxygen, O). Photpho tring, photpho d6, photpho den 12 ba dang thii hinh cua nguyén t6
photpho (phosphor, phosphorus, P). Graphit (than chi), kim cuong, md héng (bd hoéng, lo
nghe, than v6 dinh hinh), fuleren (fullerene, Coo) la bdn dang thi cua ‘nguyén t6 cacbon
(carbon, C). Nguyén t6 luu huynh (sulphur, S) c6 nhiéu dang thi hinh nhét, khoang 30 dang
thtu hinh, nhu Sg; S7; Se; Si12; Sis; ...

21. Pa hinh (Polymorphy, Polymorphous, Polymorphism)

Da hinh la hién tuong mot chat ran hién dién & cdc dang tinh thé khdc nhau. Céc tinh thé khéc
nhau ciia modt chat dugc goi 1a cdc dang da hinh (polymorphs: dimorphs, trimorphs,
tetramorphs,...Co thé dich 1a nhi hinh, tam hinh, t& hinh,...). Su bién doi gitra dang da hinh
nay thanh dang da hinh khéc dugc goi 1a sy chuyén héa da hinh (polymorphic transformation)

Thi du: Canxi cacbonat (carbonat calcium, CaCOs3) ¢6 hai dang da hinh 1a calcit (calcite) va
aragonit (aragonite). Titan dioxit (dioxid titan, TiO;) c6 ba dang da hinh la brookit (brookite),
anatas (anatase) va rutil (rutile). Kim loai sat (Fe) c6 cac dang da hinh (thu hinh) 1a Fe-a (ferit,
ferrite); Fe-y (austenit, austenite); Fe-6. Photpho (phosphor, P) ¢6 ciac dang da hinh (thi hinh)
1a photpho tring, photpho d6 va photpho den.

Nhu vay da hinh 12 sy hién dién & céc tinh thé khdc nhau ciia cing mot chét ran (ca hop chat
lan don chat, néu la don chat ran thi da hinh cling 1a thu hinh)

22. Hon hong (Amalgam)

Hon héng 1a hop kim cua thity ngan (Hg) v6i kim loai khdc. Thiy ngan 12 kim loai duy nhét
hién dién dang 1ong ¢ diéu kién thudng. Thiy ngin hoa tan dugc rt nhiéu kim loai dé tao hon
héng. Ty thudc vao ti 18 gitra thity ngan va bot kim loai dem phdi tron ma hdn hong thu dugc
6 thé & dang 16ng, sét (nhdo) hay ran. Hon hdng c6 thé dung 1am chat khtr (hdn hdng natri),
dung lam dién cuc, dung trong sy phan kim (tdch vang, bac)...

bic biét hon héng dugc dung lam vat li¢u trdm rang. Nguoi ta léy hon hop bdt kim loai gém:
69.4% Ag (bac), 3,6% Cu (dong), 26,2% Sn (thiéc), 0,8% Zn (k&m) (phan trim khoi luong)
dem hoa tan trong thuy ngén (Hg) dé tao hon hong ~dung lam trdm rang. Thuy ngan chiém
khoang 42-45% kh01 lugng hdn héng nay. Lic dau hon hong & dang sét nén duoc nhét vao 15
tréng cua rang can tram. Thoi gian ngan sau, vét liéu nay dong cung lai. Hién c6 nhiéu tranh
luan vé viéc dung hdn héng dé tram ring, vi thily ngin 12 chat doc ddi véi than kinh. Tuy
nhién theo céc nha si, hdn hong c6 d6 an toan cao, c6 18 thity ngan bi giit chat trong hop kim
v6i cdc kim loai nén khong giy doc hai ddng ké. Va trong thuc té ngudi ta da dung phuong
phdp trdm rang nay tir lau (tir giita thé ky 19 dén hién nay)

Trong khai thac nho 1€, nguoi ta dung thuy ngén dé giir 14y vang c6 1an trong quing, sau d6
dem chung cat dé thu duoc vang c6 ham luong cao hon.

23. Puong luwgng. Pwong lwgng gam (Equivalent weight. Gram equivalent weight)
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Puwong lwong ciia mot chat 1a s phan khdi luong cta chat d6 cé thé thay thé hay phan img
vira di voi 1 phan khdi lugng hidro (hidrogen, hydrogen, H) hay 8 phan khdi lugng oxi
(oxigen, oxygen, O).
H, + 1/202 —_—> HQO
2¢g 16g
g 8g
Pu=1;Do=8

Cu0 + H, —*5 Cu + H,0
80g 2g
40g 1g => DCuO =40

2A1 + 3120, —— AlLO;

S54¢g 48g
9¢g 8g =>Al=9
Fe + 2HCI —— FeCl, + H)t
56g 2g
28g lg =>DPpg. =28

(28 phan kI Fe di thay thé 1 phan kl H, trong HCI, nén duong lugng ctia Fe trong phan
ung nay la 28)

Na + CH;COOH —— CH3;COONa + 1/2Ht
23g g =>Dbn, =23

Puong lweng gam cua mot chat 1a kl}éi lugng tinh ]oé“mg gam cua chét d6 ma c6 s0 chi bang
s0 chi duong lugng cua né. Day la khoi lugng tinh bang gam cua chat d6 c6 thé phan ung hay
thay thé vira du voi 1 gam H hay 8 gam O.

Nhu vay khdi niém duong lugng véi dwong lugng gam ciing gidng nhu khéi niém nguyén tir
lwong, phan tir lugng v6i nguyén tir gam, phén tir gam. Va do d6 1 duong luong gam mot chat
c6 thé thay thé hay phan ung vira di véi 1 mol H (1 nguyén tir gam H) hay 0,5 mol O (0,5
nguyén tr gam O).

Thi du:
Dy =1 => Duong luong gam cua H (Plgy) =1 gam
Do =8 =>DPlgp = 8 g (8 g O phan tng vira da voi 1 g H. Hay 1 dlg O phan tng vira du
véi 1 dlg H. Hay 0,5 mol O phéan tng vira du véi 1 mol H)

DA =9 => Plga =9 g (9 g Al phan tng vira du véi 1 g H hay 8 g O. Hay 1 dlg Al
phan ung vira du voi 1 dlg H hay 1 dlg O. Hay 1 dlg Al phan
ung vura du voi 1 mol H hay 0,5 mol O)

Dcuwo = 40 => Plgcy0 = 40 g (40 g CuO phan tng vua du véi 1 g H. Hay 1 dlg CuO

phan img vura da vaéi 1 dlg H)

Su lién hé giira dwong lugng véi khoi lwong nguyén tir, !{héi lwgng phan tir (Sw lién hé
giira duwong lwgng gam véi khoi lwgng mol nguyén tir, khoi lwgng mol phan tir)
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Pa: Puong lugng (dwong lugng gam) ciia chit A
Ma: Khéi lugng nguyén tir, khdi luong phan tir (khéi lwgng mol nguyén tir, khdi luong mol
phan tr, nguyén tir gam, phén tir gam) cua A
na: - Hoéatri caa A (néu A 12 kim loai)
- Bang s6 ion H" ma mot phén tir axit (acid) da tham gia phan tmg (trao d6i)
- Bang sé ion OH ma mot phén tir bazo (baz, base) dd tham gia phan tmg (trao ddi)
- Bang s6 dién tor md mot phan tir chit oxi héa da nhan
- Bang s dién tir ma mot phan tir chat khir dd cho
- Béng s6 dién tich Am hay s6 dién tich duong ma mot phan tir mudi, oxit (oxid, oxide)
kim loai, axit (acid), bazo (baz, base) da tham gia trao doi (phan ung)
- No6i chung 1 phan t&r A c¢6 chtta na duong luong A hay 1 mol (1 nguyén tor gam, 1
phan tor gam) A c6 chira ny duong lugng gam A

Thi du:
M, 27 , " 3 , N N

Pa = = ?: 9 (Duong lugng ctia nhém bang 9; Puong lugng gam ctia nhdm bang 9
ny

gam; 1 nguyén to Al ¢6 chtra 3 duong luong Al; 1 mol Al c6 chira 3 duong luong gam Al)

Prean = My, = % =28 (Puong luong cua sét (II) biang 28; Puong lwong gam cta Fe(Il) bang

nFe

28 g)
Brem) = 5—6 = %: 18,67 (Puong lugng cua sat (IIT) bang 18,67; Plgg.am = 18,67 g)

Fe

HZSO4 + 2KOH —— KzSO4 + 2H20

1 mol 2 mol
2 dlg 2 dlg
M
DH,50,= — = 98 _ 49 (1 mol H,SOy trong phan ng nay c6 chira 2 dlg H,SO,)
y . so,
MKOH — 5_6

Pkon = =56 (1 mol KOH c6 chtra 1 dlg KOH)
Ngon

Nhu vay theo phan ung trén 1 mol H,SO4 phan tng vira da voi 2 mol KOH; 2 dlg H,SO4
phan Ung vura du véi 2 dlg KOH

HzSO4 + KOH — KHSO4 + Hzo
1 mol 1 mol
1 dlg 1 dlg

1‘4%12504 _ %

y.so,

Myon _ 36 _ 56 (1 mol KOH c6 chtra 1 dlg KOH)

bH,50,= =98 (1 mol H,SO4 trong phan ung nay cé chtra 1 dig H,SO4)

Dxon =
Ngon

Nhu vay theo phan ung trén 1 mol H,SO4 phan tng vira da voi 1 mol KOH; 1 dlg H,SO4
phan Ung vura du véi 1 dlg KOH
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+7 +2 +2 +3
2KM1’104 + 1OFGSO4 + 8stO4 — 2Ml’lSO4 + 5FCQ(SO4)3 + KZSO4 + 8H20
Chat oxi héa Chat khir Méi truong
2 mol 10 mol
10 dlg 10 dlg

+7 +2
KMnO; +5¢ —— Mn** (1 phan tu chit oxi h6a KMnO, nhén 5 dién tir)
+2 +3
Fe* -1le —— Fe™ (1 phan tr chit khir FeSO4 cho 1 dién tir)

M o, _ 158 , ., N
Pkvno, = ———=—-=31,6 (Puong lugng ciia KMnOQO, trong phan ung nay bang 31,6. 1

Piamo,
mol KMnOQOy ¢6 chira 5 dlg chét oxi héa KMnQy; 1 phan tt KMnOy4 nhén 5 dién tir; 1 mol chét
oxi héa KMnO4 nhan 5 mol dién tir)

MFeSO 152 5 5 Ja N M
Dreso, = ——+ =——= 152 (Puong lugng cua FeSO, trong phan trng nay bang 152. Puong

Preso,
lugng gam ciia FeSO,4 bang 152 gam. 1 phén tir FeSO, chura 1 duong lugng khir FeSO4. 1 mol
FeSO, chura 1 duong lugng gam khir FeSO4. 1 mol chat khir FeSO4 cho 1 mol di¢n tir)

+2 0 +2,5 -1
2Na25203 + Iz E— NaZS4O6 + 2Nal

Natri hiposunfit Iot (Iod) Natri tertrationat Natri iodua (Iodur natrium)

2 mol 1 mol
2 dlg 2 dlg
+2 +2,5

2S -le —— 2S (1 phan tir Na,S,03, chtta 2 nguyén tir S, da cho 1 dién tur)

0 -1
Ib, +2¢¢ —— 21 (1 phan tr I, da nhan 2 dién tr)

MNa S,0 158 )
PNass,0; = 222753 — N =158 (1 mol Na,S,05 chtta 1 duong lugng gam Na,S,03)

na,s,0,

M, 254 .
b= —7"== — =127 (1 mol I chira 2 duong lugng gam I,)

2

+3 -1 +2 0
2FeCl; + 2KI —— 2FeCl, + I, + 2KCI
2 mol 2 mol
2 dlg 2 dlg
+3 +2
Fe* +1e —— Fe* (1 phan tr FeCl; nhén 1 dién tir)
-1 0
I -lee —— 1 (1 phan tu KI cho 1 di¢n tur)
MFeCl 162,5 ’ . 2
Precly= ———=—"-=162,5 (1 mol FeCl; chtra 1 duong lugng gam oxi héa FeCl;)
N,
M, 166 , \
bxi = —-= T: 166 (1mol KI chtta 1 duong luong gam khur KI)

Ny
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BaCl,(dd) + K,SO4(dd) —— BaSO,] + 2KCI(dd)
1 mol 1 mol
2 dlg 2 dlg

My, 208

Daact, = =——=104 (phan t& BaCl, c6 chtra 2 dién tich duong, cting nhu 2 di¢n tich

nBaClz
am, tham gia trao déi. Ba** 2CI, 1 mol BaCl; c6 chtra 2 duong luong gam BaCl,)

My 0, _174

Pxk;so, = = 87 (1 phan tor K,SO4 chtra 2 dién tich duong, cling nhu 2 di¢n tich

Ry, so,

am, tham gia trao déi. 2K* SO42', 1 mol K,SOy4 c6 chira 2 duong luong gam K,SOy)

A1203 + 3HZSO4 S Alz(SO4)3 + 3H20

1 mol 3 mol

6 dlg 6 dlg
M, 102 34 42 ,

PaLo, = —==——=17 (2AI’" 307, 1 mol Al,O3 chtta 6 duong lugng gam Al,O3)
Mo,
MH SO 98 + 2- )

PH,so,=—+=—=49 (2H" SO4~, 1 mol H,SO, chtta 2 duong lugng gam H,SO,)
Ny, s0,

Qua céc thi du trén, ta nhan thdy hai chat A, B tham gia phan rng vira du v6i nhau thi ¢6 chira
s0 duong lugng (hay s6 duong lugng gam) bang nhau. Pay chinh la ndi dung cua dinh luat
duong lugng.

Pinh luit dwong lwong: Céc chit phan tng, thay thé, két hop vira du véi nhau thi ¢6 chia sd
duong luong bang nhau.

Néu V, lit dung dich chét tan A c6 ndng d6 dwong luong Cu (trong 1 lit dung dich nay c6
chira C» duong luong gam A) phan tmg vira du voi Vg lit dung dich chit tan B ¢6 ndng do
duong lugng Cg (trong 1 lit dung dich nay c6 chira Cg dwong lugng gam B) thi theo dinh luat
duong luong, sé dwong lugng gam ciia A va B trong hai thé tich trén bang nhau:

CaVa=CVp

Trong cong thirc trén, Ca, Cp biéu dién bing ndéng d6 duong lwong (N, do nguyén chuén,
normality, biéu thi s6 duong lugng gam chét tan c6 trong 1 lit dung dich, dlg/L). Con V4, Vg
biéu dién bing bét ctr don vi thé tich nao ciing duoc, mién 12 phai cing mét don vi thé tich.
Cong thire nay thuong dung trong sy dinh phan, dé xéc dinh nong do cua mot dung dich khi
biét ndng d6 cua dung dich cua chét phan tmg v6i n6 va biét thé tich cic dung dich phan tng
vura du (trong 4 so hang, biét duoc 3 sd hang kia thi s€ tinh dugc ) hang con lai).

No6m na cua dinh luat duong lwong 1a: néu 1a phan tng oxi héa kht, khi hai chat khir va chét
oxi héa phan mg vira dii véi nhau thi s mol dién tir ma chat khir cho bang véi s mol dién tir
ma chit oxi héa nhan. Néu 12 phan tng trung hoa gitra mot axit véi mot bazo, khi trung hoa
vira du thi s6 mol ion H* cia axit bang s6 mol ion OH™ cta bazo (két hop vira dii dé tao chat
khong dién ly H,0). Néu 12 phan tng trao ddi gitta cdc mudi, bazo, axit khi thay thé (phan
mg) vira du thi s6 mol dién tich duong cta ion duong bang s6 mol dién tich 4m cia ion 4m
(két hop vira du dé tao ra phan tir trung hoa dién tich, két hop vira du dé tao ra chat két tua,
tram hién, chat d& bay hoi, chit khong dién ly hay chét dién ly yéu hon).
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Thi dul:

Can dung 8 mL dung dich NaOH 0,1N dé trung hoa vira di 10 mL dung dich HCL. Xdc dinh
néng do cua dung dich HCI. (Biét su trung hoa vura da nho sy ddi mau cia chét chi thj mau
phenolptalein. Phenolptalein trong mdi trudong axit khong mau, 1 giot du dung dich NaOH sau
khi trung hoa hét HCI, 1am cho moi trudng 6 tinh kiém, pH > 8, 1am cho phenolptalein trong
mdi truong nay c6 mau tim sen nhat. Giot du dd NaOH duoc coi 1a sai s6 cua phép thé tich
dinh phan).

Khi trung hoa vira di: CyciVacr = Cnaon VNaoH

CraonVvaon _ 0,IN.8mL
Via ~10mL

(dd HC1 0,08 N hay dd HC1 0,08 M, vi 1 mol HCI chtra 1 dlg HCI)

=> Cyc1 =

=0,08N

Thi du 2:

Can dung 12 ml dung dich Na28203 0,IN dé phéan ung vua du 10 mL dung dich I,. X4c dinh
nong do cua dung dich L. (Biét phan Ung vira du can ctr vao su mat mau vang cua dung dich
I, hay su mét mau xanh duong cua hd tinh bot trong dung dich I,. Con du I, thi do hién dién
ho tinh bot nén dung dich con mau xanh, vira hét 1, thi dung dich mat mau xanh duong)

Theo dinh luat duwong lugng, khi phan ung vura du:
C12V12 = CN¢12S203 VNa2S203
C V
=>C, = Nay$,05 " Nay$,05 _ 12mL.0,IN =0,12N
: Vi 10mL

(dd I, 0,12 ON hay dd I; 0,06M, vi 1 mol I, c6 chura 2 dlg chat oxi héa I, 1 phan tr I, da nhan
2 dién tir d€ tao 2 ion I')

Thi du 3:

Khi cho tur tir dung dich KMnO4 0,1 N vao 10 mL dung dich FeSO,4 trong mdi truong axit
H,SO;,. Théy khi nho dén 9 mL dung dich KMnOy thi lugng KMnOy cho xuéng khong bi mét
mau tim nita. Xdc dinh ndng d6 ctia dung dich FeSO,. Va hiy cho biét trong 9 mL dung dich
KMnO, da phan tng ¢6 chtra bao nhiéu mol KMnQOy?

Khi phan tng vira du:

Cr.s0.V,

FeSO,

=C

KMnO, VKMno4
CKMnO4 VKMnO4 0,IN.9mL

= C, . = = i =0,09N
Fe504 1% 10mL

FeSO,
(dd FeSO4 0,09N hay dd FeSO4 0,09 M. Vi 1 phan t¢r FeSO4 da cho 1 di¢n t dé tao
Fey(S04)3, hay 1 mol FeSO4 c6 chura 1 dlg khir FeSOy)

FeSO,

1 phan tt KMnOy trong mdi truong axit, da nhan 5 dién tu, bi khir tao MnSOy, hay 1 mol
KMnOy c6 chtra 5 dlg oxi hdéa KMnO,. Trong 9 mL dd KMnO4 0,1N ¢6 chua:
9.10°L.(0,1d1g/L) = 9.10™* dlg KMnOj, hay 9.10 dlg.(1mol/5dlg) = 1,8.10"* mol KMnOj.
Chu y:

- Cong thuc GV, = CVs hay CV = C'V’ con dugc dp dung dé tim thé tich dung dich
c6 nong do cao dé dem pha lodng (voi nude cat) nham thu duoc dung dich c6 nong
do loang hon. Ap dung duoc cong thire trén su pha lodng dung dich voi y nghia so
mol chat tan hay s6 dwong lugng gam chét tan c¢6 trong dung dich sau khi pha lodng
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bang s6 mol hay s6 duong luong gam chat tan d6 c6 trong dung dich trude khi pha
loang. V,, Vi la thé tich caa dung dich trudc va sau khi pha loang (tinh cing mdt don
vi thé tich). C,, Cs 12 ndng d6 mol/L hay dlg/L cta dung dich trudc va sau khi pha
lodng. Néu 1a dinh phan thi C bét budc phai 1a ndng d6 dlg/L. Con pha lodng dung
dich thi C diing ndng d6 mol/L hay dlg/L déu dugc.

Thi du:

Cén diing bao nhiéu thé tich dung dich NaOH 0,15M d¢ pha thanh 100 mL dung dich
NaOH 0,1M?

CV,=CV, => V, = C,VJ/C, => V, = 0,1Mx100mL/0,15M = 66,67 mL dd NaOH
0,15M. Lay 66,67 mL dd NaOH 0,15M cho vao binh dinh mtrc 100 mL, sau cho tur
nudc cét vao binh dinh muc cho di 100 mL, s& thu duge 100 mL dd NaOH 0,1M

Can 1ay bao nhiéu thé tich dung dich KMnO, IN dé pha thanh 250 mL dung dich
KMnOy 0,05N?
CVi =CyV,=>V, = C,VJ/C,=> V, = 0,05Nx250mL/IN = 12,5 mL dd KMnO, 1 N

- Vi céc da axit (phan tir chira nhiéu hon 1 ion H*, nhu H,SO4, H3PO,), cling nhu céc
da bazo (phan tir chura nhiéu hon 1 ion OH", nhu Ca(OH),), cling nhu céc chét oxi
héa, chat khtr c6 thé nhan, cho dién tir khic nhau, thi thy theo phan ing ma mot phan
tr c6 thé c6 mot hay nhiéu tri s6 duong luong. Tuy nhién, trong pha ché, nguoi ta
thuong can clr trén sd ion H trong 1 phan tir axit hay s6 ion OH™ ¢6 trong phén tir
axit, bazo d6 ma két luan sb duong lwong gam axit hay bazo ¢ trong 1 mol axit hay
bazo dé pha ché. Tuong tu véi cdc chat oxi héa, chat khir, nguoi ta thuong can ctr
vao phan tng thuong gap cua phan tng oxi héa khur cua cdc chét oxi héa khir nay dé
xdc dinh s6 duong luong gam chat oxi héa hay chét khir c6 trong 1 mol chat oxi héa
hay chét khir @& pha ché cdc dung dich céc chit oxi héa khir nay. Hodc cin cir vao
phan tng xay ra trong sy dinh phan ma ngudi ta s& xdc dinh 1 mol chat tan c6 chira
bao nhiéu duong lwong gam dé pha ché thich hop, c6 thé néi ndng d6 dwong luong
phu thudc vao phan ing khao sat.

Thi du: HCI chita 1 ion H* trong phén tir => 1 phén tir HCI chtra 1 duong lugng HCI
hay 1 mol HCI chtra 1 dlg HCI; H,SO, ¢6 chita 2 ion H' trong phan tir => phan tu
H,SO4 c6 chtra 2 duong lugng H,SO4 hay 1 mol H,SO4 ¢6 chira 2 dlg H,SOy; H3PO4
chira 3 ion H* trong phan tir => phan tir H;PO4 chira 3 duong luong H3PO, hay 1 mol
H3PO4 chtra 3 dlg H3PO4.

NaOH chtra 1 ion OH" trong phan tir nén phan tr NaOH chtra 1 duong lugng NaOH
hay 1 mol NaOH chtra 1 dlg NaOH; Ca(OH), chtra 2 ion OH" trong phan tr nén phan
tr Ca(OH), chtra 2 duong lugng Ca(OH), hay 1 mol Ca(OH); chua 2 dlg Ca(OH),.
dd HCI 0,IN = dd HCl 0,1M; dd H,SO4 2N = dd H,SO4 1M; dd NaOH 0,IN = dd
NaOH 0,1M; dd Ca(OH), 0,02N = dd Ca(OH)z 0,01M (M: nong do mol/L, biéu dién
so mol chit tan c6 trong 1 lit dung dich. N: néng d6 duong lugng gam/L, biéu dién
s6 dlg chét tan ¢6 trong 1 lit dung dich).

Chét oxi héa KMnO, trong moi trudong axit (thuong 1a H,SO,) bi khur tao mudi Mn2+,
nén 1 phan tor KMnOy4 nhén 5 dién tir, nén 1 phan t¢t KMnO, chtta 5 duong lugng
KMnO4, 1 mol KMnO, chtta 5 dlg oxi héa KMnOy4. Do d6 dd KMnO4 1M = dd
KMnQO4 5N. 1 phan tur I, nhan 2 dién tir tao 2 ion I'. Do d6 1 mol I, c6 chtra 2 dlg L.
Do d6 dd I, IM =dd I, 2N. 1 phan t&t FeSO,4 cho 1 dién tu dé tao Fe** do d6 1 mol
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FeSO, chtra 1 duong lugng gam thﬂ: FeSO4=> dd FeSO4 0,1N = dd FeSO, 0,1M. 1
phén tor Na;S;03 cho 1 dién tir d€ tao NayS406. Do d6 1 mol Na,S,0;5 c6 chira 1 dlg
khtr Na28203 =>dd N3.28203 O,SN =dd N3.28203 O,SM.

24. Dung dich

Dung dich 12 mot hé dong nhat gdm hai hay nhiéu chat trong d6 cc phan tir chét tan khuéch
tan déu vao toan bo thé tich ciia dung méi. Giira chat tan va dung moi trong dung dich khong
c6 bé mit phén chia (céc chét trong dung dich tao mot hé déng nhét, khong phan biét dugc
bang mat thudng, gitta cic chat trong dung dich)

Khi néi dung dich ma khong néi gi khéc thi hiéu 1a dung dich long va dung méi la nude. Vi
that ra c6 dung dich khi, dung dich ran va nhiéu dung moéi khéc. Thi du hon hop gém hai khi
N; va O, 1a mot dung dich khi. Hop kim vang voéi bac 1a mét dung dich ran.

Thi du: Dung dich NaCl: chat tan 1a NaCl, dung méi 1a H,O. Dung dich H,SOy4: chét tan 1a
H,SO4, dung m@i 1a nude. Nude duong: dung dich saccarozo (saccarose, saccharose, sucrose,
C12H2,011): chat tan 1a duong saccarozo, dung moi la nudce.

Dung dich béo hoa chét tan A (Saturated solution) 13 dung dich d3 hoa tan ti da chit tan A
¢ mot nhi¢t d§ xac dinh. Vi dung dich da bao hoa A néu khi thém A vao nita, thi A s& khong
hoa tan vao dung dich ma s€ tach khoi dung dich (A sé& két taa tach khoi dung dich, néu A 1a
chit tan rin) hodc phan 16p tich khoi dung dich (néu A 1a chit tan 1ong)

Thi du: O 25°C, 100 gam H,O hoa tan dugc tbi da 35,7 gam NaCl, nhu vdy dung dich gom
35,7 gam NaCl trong 100 gam H,O ¢ 25°C Ia dung dich bao hoa NaCl.

0 20°C 100 gam H,O hoa tan duoc t6i da 197 gam saccarozo (con ¢ 100°C thi 100 gam H,O
hoa tan dugc t6i da 487 gam saccarozo). Nhu vay dung dich gom 100 gam nudc hoa tan 197
gam duong (saccarozo) ¢ 20°C 1la mdt dung dich bao hoa saccarozo.

Dung di’ch chua bdo hoa chét tan A (Unsaturated solution) la dung dich con hoa tan dugc
thém chat tan A. Thi du dung dich gom 100 gam nudc hoa tan 15 gam NaCl ¢ 25°C la dung
dich chua bao hoa NaCl, dung dich nay c6 thé hoa tan thém NaCl.

Dung dich qua béo hoa chit tan A (Supersaturated solution) 12 dung dich chtra chit tan A
vuot qua nong do bao hoa ¢ nhi¢t do xac dinh.

Nguyén nhén c6 sy tao dung dich qué bdo hoa 12 do thiéu mam két tinh. Khi cho mét it tinh
thé cing loai hay ding diia khudy khudy dung dich hay co vao thanh binh bén trong dyung
dung dich qud bdo hoa thi luong chit tan vuot qud ndng do bio hoa s& két tia tich khoi dung
dich va ta s& thu dugc dung dich bao hoa chét tan do.

Thi du: Khi dun néng dén 100°C thi 100 gam H,O hoa tan dugc t6i da 38,4 gam NaCl. Bé
ngudi ty nhién tir tir thi khi dung dich vé& 25°C, thi ta van thay dung dich trong sudt, nhu vay
ta thu dugc dung dich qué bao hoa NaClL. Néu cho mét it tinh thé NaCl vao hay khuay dung
dich nay thi lugng NaCl vuot qui ndng do bio hoa & 25°C s& két tia (38,4 g—357g=27¢
NaCl két tua), va con lai 1a dung dich bao hoa NaCl ¢ 25°C.

25. Nong d9 dung dich
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Néng do dung dich l1a dai luong cho biét mﬁc do dam dac cua dung dich, néng do cua dung
dich dugc biéu thi mét lugng xdc dinh chat tan c6 trong lugng x4c dinh dung dich hay dung
moi.

- Nong d% phan trim khdi lwong (Percent composition by mass, Percent by mass,
Weight percent, %): biéu thi s6 phan khi lugng chat tan c6 trong mot lugng 100
phan kh01 lwong dung dich. Néu don vi khdi luong 1a gam thi ndong do phan trim
biéu thi s6 gam chat tan c6 trong 100 gam dung dich.

Thi du: dung dich NaCl 15%: c6 15 gam NaCl trong 100 gam dung dich (néu khong
no6i gi thém, thi hi€u 1a c6 mdt chat tan NaCl va dung méi l1a nuéce), do d6 c¢6 100 g —
15 g =85 g dung m6i H,O trong 100 gam dung dich nay.

- Nong do mol/lit (Nong do mol, Nong do phan tir gamy/lit, Molarity, ky hiéu M): biéu
thi s6 mol chat tan c6 trong 1 lit dung dich.

Thi du: dung dich H,SO4 3M: ¢6 3 mol H,SOy trong 1 lit dung dich nay.

- Nong d9 dwong lwgng gam/llt (Nong  do duong luong, DO nguyén chuan,
Normality, ky hiéu N): biéu thi s6 dwong lugng gam cht tan c6 trong 1 lit dung dich.

Thi du: dung dich H,SO4 2N: ¢6 2 duong lugng gam H,SO, trong 1 1it dung dich.

- Nong dd molan (Molality, ky hiéu m): biéu thi s mol chét tan c6 trong 1000 gam
dung moi.

Thi du: dung dich C,H4(OH); 1,5m: c6 1,5 mol C,H4(OH), (etylenglicol) trong 1000
gam dung méi (H,0)

- Phin mol (Phﬁn mol, Phan s§ mol, Mole fraction, X): biéu thi s6 mol chit tan c6
trong 1 mol dung dich.

Thi du: dung dich NaCl c¢6 phan mol NaCl 0,1 nghia la ¢6 0,1 mol NaCl trong 1 mol
dung dich. Néu khong c6 chat tan nao khac thi 1 mol dung dich nay chua 0,1 mol
NacCl va 0,9 mol dung moi H,O.

Tong quat, phan mol cua cau tr i c6 trong mot dung dich hay mot hon hop la ti 5O
gitra s6 mol ctia cau tir i voi tong s6 mol céc cu tir c6 trong dung dich hay hon hop.

n.
X, = :
Yomn, g+ Zn
0<x;<1 xi = 0 => dd khong chtra chéat tan i

xi = 1 => chi ¢6 chét i nguyén chét

n
X1+Xp+Xz+...= 1 + +
nm+n,+n,+... n+n,+n,+... n+n,+n;+..

n, Ny

+...
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=Y = mAn, A D
1

moAm At Yon,

Zx,. =1 (Tdng céc phan mol cta dung dich hay hdn hop bang 1)

Tay theo muc dich mudn xéc dinh, ciing nhu dung dich ddm dic hay rat loing, ma nguoi ta
dat ra cac loai néng d06 khac nhau. Thi du dat néng do duong luong dé x4c dinh néng do dung
dich khic khi dinh phan. Nong d6 mol/lit d& hiéu, d& pha ché, nhung ndng d6 nay thay do6i
theo nhiét do. Néng d6 molan, néng do phén tram khoi lugng, khong thay ddi theo nhiét do,...

Ching ta can hleu y nghia cua cac loai nong do trén va chuyén doi qua lai giita cdc ndng do
nay. Lic nay can phai biét thém tri s6 khdi luong riéng cia dung dich (biéu thi khdi luong cua
dung dich c6 trong mot don vi thé tich cua dung dich). Khong nén thu¢c long cong thic
chuyén d6i ma nén di tir y nghia cia ndng d6 cho dé tim nong do yéu cau.

Thi du 1: Dung dich H,8O4 62% c6 khéi lugng riéng D = 1,52 g/mL (6 20°C). Hay cho biét
nong do mol/L, nong do dlg/L, ndong do molan, phan mol ctia dung dich nay (¢ 20°C).
H=1;S=32;0=16)

100 g dd ——> 62 g HoSO, (M =98) => — 028 92,1 Hos0,
98g/mol 98
100g _100 .. 0l

1,52g/mL 1,52 1,52

62
. —mol

Nong do mol/L = 937 =9,6163 mol/L = 9,616 mol/L (dd H,SO, 9,616 M)

1,52

1 phan t& H,SO4 ¢6 chira 2 ion HY, nén 1 mol H,SO4 c6 chira 2 dlg H,SOy, do dé néng do
dlg/L ctia dung dich l1a: 9,616 mol/L (2 dlg/mol) = 19,232 dlg/LL. = 19,232 N
(dd H,SO4 19,232 N)

100 g dd — 62 g chét tan = 38 g dm (H,0)
38gdm ——> %mol H,SO4

1000 gdm —— ?

62 x1000

Nong do molan la: %T = 16,64876 = 16,649 m (dd H,SO, 16,649 m)

100 g dd chtra 62 g H,SO4, 38 g H,O => % mol H,SOy; % mol H,O
Phén mol cta chét tan H,SO, trong dung dich nay 1a:
62

Xitasos = 6298 5" = 0,23 (phan mol ctia H>SOy 12 0,23; phan mol cta dung mdi H>O 14 0,77)

98 18
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(C6 thé kiém lai béng cach léy mot trong cac két qua tinh duogc dé d6i ra bdn néng do kia)

Thi du 2: Dung dich NH; 13,8M c6 khdi luong riéng 0,904 g/mL (¢ 20°C). Hay xic dinh
nong d6 phan trim khdi lwong, nong d6 dlg/L, ndng d6 molan, phan mol ciia dung dich nay (&
20°C).

(N=14;,H=1;0=16)

1 L’dd =1000 mLdd —— 13,8 mol NH3 => 13,8 mol (17 g/mol) =234,6 g NH;3
Khoi lugng caa 1 lit dd 1a: 1000 mL(0,904 g/mL) = 904 g dd

904 gdd —— 234,6 gNH;

100gdd — 7

Nong d6 phan tram khoi lugng cua dung dich la:

% =25,95 (dd NH3 25,95%)

1 phan tir trung hoa duoc 1 ion H' (dé tao mudi NH,", hay 1 phan tir NH; trong nudc, trén
nguyén tic, c6 thé phan ly tao 1 ion OH’) nén 1 mol NH; c6 chtra 1 dlg NH3. Do d6 ndng do
dlg/L ctia dung dich la:

13,8 mol/L (1 dlg/mol) = 13,8 dlg/L (dd NH3 13,8 N)

1Ldd=1000 mLdd —— 13,8 mol NH3;=> 13,8 mol (17 g/mol) =234,6 g NH3

Khéi lwong cua 1 1it dd 1a: 1000 mL (0,904 g/mL) = 904 g dd

Khéi lvgng dung méi c6 trong 1 lit dung dich 1a: 904 g dd — 234,6 g chét tan = 669,4 g dm
(H20)

6694 ¢dm —— 13,8 mol NH;

1000gdm —— ?

Néng do molan ctua dung dich la: % =20,615 (dd NH; 20,615 m)

9

669,4

1 1it dd chtra: 13,8 mol NHs; mol H,O

Phan mol caa NH; la:

Xnms = _ 138 = 0,27 (phan mol cua NHj3 1a 0,27; phan mol cua H,O 1a 0,73)
13,8+ 069.4

26. pH, pOH (power of hydrogen, potential of hydrogen, power of hydronium ion
concentration, power of hydroxide ion concentration, chi sb do nong d6 ion H', ion OH™ cta
dung dich loang)

Nudc ty nhién (song, sudi, ao, hd, bién, giéng,..) dan dién 1a do trong dé c6 hién dién nhiéu
ion nhu Ca**, Mg**, Na*, Fe**, HCOy', CI', SO4, Br,...Tuy nhién nuéc that tinh khiét (chung
cat nhiéu 1an) van dan dién, mic du rat yéu. Piéu nay chimg to trong nudc nguyén chat ciing
c6 ion, d6 12 ion H* (hay H30") va ion OH™ do nudc ty phén ly ra. Tich s ndng d6 mol/L cua
hai ion H" va OH™ trong nudc nguyén chét (hay trong bat cr dung dich nao c¢é nudc, nhu
dung dich axit, dung dich bazo, dung dich muéi,...) béng hé“mg 30, béng 10 & 25°C. Pai
lugng nay dugc goi la tich ion cia nwéc (Kw).
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H,0O =——= H' + OH

Kw=[H[OH]=10" | (&25°C)

[H']: nér}g d6 ion H', biéu dién §6 mol ion H" ¢6 trong 1 lit dung dich (hay 1 lit H,O)
[OH]: ndng d6 ion OH’, bi¢u dién s6 mol ion OH" c6 trong 1 1it dung dich (hay 1 lit H,O)

Trong thuc té sy phan ly ion ctua nuéc khong ddng ké, tinh ra trung binh khoang 555 triéu
phan t¢ H,O mai ¢6 1 phan tor HO phan ly ion. Do d6 nudc duoc coi 1a mdt chat khong dién
ly.

Vi nudc nguyén chat hay mét dung dich trung tinh (trung hoa, khong c6 tinh axit, cling
khong c¢6 tinh bazo), thi so ion H bang s6 ion OH hay nong d6 mol/L cua hai ion nay trong
nude hay trong dung dich trung tinh bang nhau, [H'] = [OH]

Tu: Kw=[H[OH]=10"=>[HT?=[OH]*=10"
=>[H"] = [OH] = 107 mol ion/L

Vi ndng do ion HY, ion OH™ qué nho nhu trén khong thong dung (kh6 tuong tuong, kho hiéu,
khong dai ching) nén nguoi ta dua ra dinh nghia pH nhu sau d€ bi€u thi néng dg ion H', ion
OH’ cua céac dung dich axit, bazo rat loang:

1
pH =log——=-log[H"]
[H7]

log: logarit thap phan, c6 co s6 bang 10, nghia la logl0 = 1
[H']: nong d6 ion H ciia dung dich, biéu thi s6 mol ion H' ¢6 trong 1 lit dung dich

Khai niém pH duogc dua ra dAu tién boi nha sinh héa nguodi Pan Mach, Soren Peter Lauritz Sorensen, vao nam
1909.

Nguogc voi cic cach biéu dlen ndng d6 khic, ¢ ddy dung dich c6 ndéng d6 ion H lon thi ¢6 tri
s6 pH thap va nguoc lai, nong d6 ion H' thap thi c6 tri sb pH cao. Nghia 1a tri sO pH ti 18
nghich véi ndng d ion H*. Dung dich cang c6 tinh axit thi ¢6 tri s6 pH cang thap, dung dich
cang c6 tinh bazo thi tri sé pH cang cao.

Nhic lai: logl =0 (log con ky hiéu la 1g)
log10=1
log(a.b.c) =loga + logb + logc

log(%) =loga — logb

loga" = nloga

loga=1logb => a=b a>b=>loga > logb
loga > 0 néu a >1

loga<Onéua<1

- Véi nwéc nguyén chit (H,O) hay dung dich trung tinh (trung hoa)
[H]=[OH]= 10" M => pH = -log[H'] = -log10” = «(-7)logl0 = 7(1) = 7

Nhu vy véi nudc nguyén chat hay dung dich trung tinh thi c6 pH = 7
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- Véi dung dich axit (acid) hay c6 tinh axit (nhu dung dich mudi bi thuy phan, nhu
NH,4CI)
=> [H*] > [OH]
=>[H']>10"M
1 1
<
[H'] 107

<lo
a7
=> pH < logl - 10g10”7 = 0 —(-7)logl0 = 7(1) =7
=>pH<7

Nhu vy véi dung dich axit hay c¢6 tinh axit thi c¢6 tri s6 pH < 7

- Véi dung dich bazo hay c6 tinh bazo (nhu dung dich mudi CH;COONa bi thiy

phan)

=> [OH] > [H]

=> [OH]> 10'M

~14 —14

—> [H'] = 10 _ <10_7
[OH"] 10
=>[H"]1< 10" M

1 1
>

[H'] 107

1
=>lo >lo

g (] g( 0 )
=> pH > logl - 1og107 = 0 — (-7).1og10 = 7
=>pH>7

Nhu vady dung dich bazo hay c¢6 tinh bazo c6 pH > 7

Thuong thang pH dp dung cho cic dung dich axit (acid), bazo (baz, base) loang, thuong cé
[H'] < 1 mol ion/L, ciing nhu [OH] < 1 mol ion/L, nén pH céc dung dich nay bién thién tir 0
dén 14. Trén 1y thuyét, c6 pH < 0 (pH 4m) ciing nhu pH > 14, nhung ddy 1a cic dung dich
axit, bazo c6 nong d6 khong lodng, nén ngudi ta khéng dung dai luong pH nita dé biéu thi

ndng d6 ion H ciing nhu OH cua cdc dung dich nay.
0 7 14

I I I pH
dd axit H,O dd bazo

Dé xdc dinh pH cia mét dung dich nguoi ta dung pH ké (hay pH met) hay dung gidy do pH.
Gidy do pH la loai gidy ¢ tAm chat chi thi mau thich hop, tuy theo nong d6 cua ion H, OH
(tri s6 pH) ma né c¢6 mau khac nhau, ding gidy nay nhing vao dung dich can do pH roi so
sanh mau vodi bang mau chuan dé xem mau cua gidy do tiép Vo1 mau nao va nhu vay cho ta
biét dwoc khoang chimg tri s pH ciia dung dich. Do do gidy do pH chi gitp ta du dodn
khoang chung pH cta dung dich chir khong cho tri s6 chinh xdc. Mudn ¢6 tri s6 pH chinh xéc
ctia dung dich, ta phai can ding pH ké.
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Duéi day 1a tri sé pH ctia mot s6 dung dich:
dung dich HC1 10M c6 pH = -1
dung dich HCI 1M c6 pH =0
dd axit trong binh acqui (dd H,SO4) c6 pH khoang 0,5
dich vi (nudc trong bao tir, dd HCI1) c6 pH khoang 1,5 — 2,0
nudc chanh (chtra acid citric) ¢6 pH khoang 2,4
nudc cocacola c¢6 pH khoang 2,5
dam an (dd CH;COOH) c¢6 pH khoang 2,9
nudc cam vt hay nude tdo (bom) ép c6 pH khoang 3,5
nudc ca chua c6 pH khoang 4,0
bia c6 pH khoang 4,5
mua axit c6 pH <5
ca phé c6 pH khoang 5,0
nudc tra (che) c6 pH khoang 5,5
nuée tiéu (nuwdc d4i) c6 pH khoang 6,0
stra c6 pH khoang 6,5
nuée nguyén chat c6 pH = 7
nude bot (nudc miéng) nguoi c6 pH khoang 6,5 — 7,4
madu c¢6 pH khoang 7,34 — 7,45
nude bién c6 pH khoang 7,7 — 8,3
xa phong (xa bong) c6 pH khoang 9,0 — 10,0
dung dich amoniac lau vat dung trong nha c¢6 pH khoang 11,5
nuée tdy do quan c6 pH khoang 12,5
nudc voi quét tuong c6 pH khoang 12,7
dung dich kiém dung trong nha (dé tiy dau m& 10 nu, bdn ciu tiéu,...) (household lye, dd
gém NaOH- Na,COs) c6 pH khoang 13,5
dung dich NaOH 1M c6 pH = 14
dung dich NaOH 2M c6 pH = 14,3
(Chu yéu tham khao cua trang web: http://en.wikipedia.org/wiki/PH)

Tur: pH = -log[H"]
=> log[H'] =-pH
=> log[H"] = -pH.log10 = log10™"

= |[[HT=10"

Nghia 1a biét pH cua dung dich thi ta biét dwoc nong ion H' ciia dung dich d6

Thi du: Dung dich A ¢6 pH = 2 => ndng d6 ion H' ctia dung dich A 1a:
[H]=10""=10"M

Nguoi ta con dinh nghia dai lugng pOH nhu sau:

pOH = log(

= -log[OH
(OH ] og[OH]

[OH']: ndng d6 ctia ion OH trong dung dich, biéu dién s6 mol ion OH™ ¢6 trong 1 1it dung
dich.

pOH va ndng 6 OH ti 1& nghich nhau, [OH] 1 thi pOH

va nguoc lai, [OH]| thi pPOH?
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T}Iorng tw, néu biét pOH ctia mot dung dich ta s tinh dugc néng dé OH’ cua dung dich nay
bang cong thuc:

[OH] = 107°H

Thi du: Dung dich B ¢6 pOH = 12 => ndng d6 ion OH cua dung dich B 1a:
[OH]=10""=10""M

Tur: [H][[OH] = 10"

= -log[H'] - log[OH] = -log10™*

= pH + pOH =-(-14)logl0=14.(1) = 14
=> pH + pOH =14

Nghia 12 tong tri sé pH va pOH ciia ciing mot dung dich thi bang 14. Do d6 néu biét dugc pH
ta s€ tinh dugc pOH cua dung dich d6 hoac nguoc lai, biét pOH ta tim dugc pH cta dung dich
do.

Thi du 1:

Tinh pH cua cédc dung dich: HCI 0,1M; H>SO4 0,005M; NaOH 0,1M; Ca(OH) 0,005M.

Cho biét cdc axit bazo trén la cdc axit, bazo manh, n6 phan ly hoan toan tgo ion trong dung
dich (coi phan tir H,SO4 phén ly hét trong dung dich tao 2 ion H* va ion SO4»)

HCl —— H" + CI
1 Iit dd: 0,1 mol => (0,1 mol
=> ¢6 0,1 mol ion H" trong 1 lit dung dich => [H']=0,1 M= 10" M
pH = -log[H"] = -log10™" = -(-1).log10 = 1
pH=1

H,SO, —— 2H' + SO,
1 1it dd: 0,005 mol  =>0,01 mol
=>[H'1=0,01M=10"M
pH = -log[H"] = -log10™ = -(-2).log10 = 2
pH=2

NaOH —— Na" + OH
1 lit dd: 0,1 mol => 0,1 mol
=>[OH]=0,1 M =>pOH = -log[OH] = -log(0,1) =-(-1) =1
Ma: pH + pOH = 14
=>pH=14-pOH=14-1=>pH=13

Ca(OH), —— Ca** + 20H
1 litdd: 0,005 mol => 0,01 mol
=> [OH]=0,01 mol/L = 10> M
=> pOH = -log[OH] = - log10™? = -2(-1) log 10 = 2
Ma:pH + pOH=14=>pH=14-pOH=14-2=12
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Hoic néu khéng tinh pOH bang cong thirc pOH = -log[OH], thi tur ndng ion OH’, dp dung
biéu thirc Kw = [H'][OH], ta tinh duoc [H'] ctia dung dich roi tinh pH bang cong thirc
pH =-log[H].

10—14 10—14
[OH] 0,01

Thi du v6i dung dich Ca(OH), 0,005M, c6 [OH] = 0,01M => [H'] =
=> [H*] = 10> M => pH = -log[H"] = log10"? = -(-12).log10 = 12

Thi du 2:

Tur dung dich HCl ¢6 pH = 1, mudn thu duoc dung dich HCI ¢6 pH = 2 thi phai pha loang
dung dich bao nhiéu lan? Twong tu tr dung dich NaOH ¢6 pH = 13, mu6n thu dugc dung dich
c6 pH = 11 thi phai pha loang bao nhiéu lan?

Chu ¥ 12 Vad sau kni pha loang = N'Vdd truse khi pha loang thi d@ pha loang n lan; Va s mol ion H* ciing
nhu ion OH™ trong dung dich sau khi pha lodng bang s6 mol ion H" cling nhu ion OH™ ¢6
trong dung dich trude khi pha loang.

V¢ thé tich dung dich trudc khi pha lodng (lit)

V,: thé tich dung dich sau khi pha loang (lit)

Dung dich HCI trudc khi pha lodng ¢6 pH = 1 => [H'], = 10P" = 10"'M

Dung dich HCI sau khi pha lodng ¢6 pH = 2 => [H*], = 107" = 10”M

S6 mol ion H' trong dung dich sau khi pha lodng bang s6 mol ion H" ¢6 trong dung dich trudc

107V,
0—2

V, = 10V, . Nhu vy di pha lodng dung dich HC1 10 1an. (Ly 1 phan thé tich dd HC1 ¢6 pH =

1 cho vao mét dng dong hinh tru (eprouvet, cyclinder, graduated cyclinder, éprouvette) sau d6

thém nudc cit vao cho dén 10 phan thé tich, ta thu dugc dd HCI ¢6 pH = 2)

khi pha lodng => C,V, = C;V, => 107V, = 107V, => V, = =10V,

Lam tuong ty voi dung dich NaOH, nhung vo6i dung dich bazo thi s6 mol ion OH trong dung
dich sau khi pha loang bang s6 mol OH c¢6 trong dung dich trudc khi pha loang.

Dung dich NaOH trudc khi pha loang c6 pH=13 =>pOH=14-pH=14-13=1
=>[OH ] = 107" = 10" M
Dung dich NaOH sau khi pha lodng c6 pH=11=>pOH=14-pH=14-11=3
=>[OH ;= 10" M
2 i 107V,
CiVi=CV=>10"V,=10"V,=>V, =10—_3 = 100V,
Vi = 100V, . Nhu vy da pha loang 100 lan. (Ldy 1 mL dd NaOH ¢6 pH = 13 cho vao binh
cau dinh muac gé tl}é tich 100 mL (fiol, volumetric flask, fiole), roi thém nudc cat vao cho dén
vach du 100, lac déu, ta da thu dugc 100 mL dd NaOH c6 pH = 11)

Thi du 3:

Tinh pH cia dung dich CH;COOH 0,1M. Biét ring CH;COOH trong dung dich nay c6 do
dién ly (phéan tram phan ly ion) a = 1,34% (¢ 25°C).

Tinh pH cta dung dich CH;COOH 0,1M. Biét raing CH;COOH c6 hing s phan ly ion (K,)
bang 1,8.107 (& 25°C).
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Chu y la voi dung dich axit hay bazo yéu, dé tinh duoc pH, ngoai nong dd mol/L cua dung
dich, can phai biét dg dién ly (o) hodc hang so phan ly ion K,, Ky, thi méi biét dugc nong do
cua ion H", OH trong dung dich va do d6 méi tinh duoc pH cuia céc dung dich loai nay.

Nong d6 mol/L dau bai cho 12 ndng do di cho cho axit hay bazo vao dung dich lic dau (trude
khi phan ly thanh ion trong dung dich). D¢ dién ly (o) (hay phéan trim phén ly ion) ¢ ¥ nghia
ctr 1 mol chit dién ly cho vao dung dich ldc dau thi c6 a mol chét dién ly nay phan ly thanh
ion thuc sy dé dat mirc can bang

Axit yéu AH c¢6 su phan ly mot phan thanh ion trong dung dich dé sy cin bang ion (cin bing
gitra dang ion va dang phan tu trong dung dich)

AH =Zz=—= A + H'

Hang s6 phan ly ion K, cta axit yéu AH trén 1a:

AT[H"
Ka.= (M )b
[AH ]
‘ CH;COOH Z—= CH;COO + H'
1litdd |luc dau (t=0): C mol cé 0 0 (ltc d4u chwa phan ly ion)
lic can bang (tep): aC mol phan ly aC oC mol tao

(1 mol phén ly a mol. 1 lit c6 chira C mol nén s6 mol CH3;COOH di phan ly trong 1 lit dd dé
dat can bang la aC mol) ‘
Nhu vAy nong do ion H lidc dat can bang (coi nhu phan ly xong) 1a [H']¢ = aC (mol ion/L)

pH = =log[H"] => pH = -log(aC)

Vi dd CH;COOH 0,1M. D6 dién ly 1,34%
=C=0,1M=10"M; a=1,34% =0,0134 =1,34.10"
pH = -log(aC) = -log(1,34.10%.10") = 2,87

CH;COOH == CH;COO + H'
1litdd |lic dau (t=0):  C molcé 0 0 (ltic dAu chua phan ly ion)
ldc can bang (tsp): x mol phan ly X x mol tao
(x: 6 mol CH;COOH thyc sy phén ly thanh ion trong 1 lit dd dé dat can béng)

_ . 2
[CH,COO NIH ], _ XX _ X _ 3105 (bikt C, gidi phwong trinh bic hai, tim
[CH,COOH] C-x C-x

duoc x, tirc biét néng do ion H, nén tinh dugc pH cua dung dich)

Ka=(

Hing s6 phéan ly ion K, = 1,8.107 khd nho, sy phan ly ion khong déng ké, nén x << C
=>C-x ~C (Khi hing s6 phan ly ion < 10™ thi c6 thé bo qua x so v&i C, s6 mol phén ly so
v6i s6 mol chat dién ly ldc dau. Ciing nhu khi a < 5%, thi ¢6 thé bo qua o, so véi 1, sb mol
chat dién ly phan ly ion so v&i 1 mol chét dién ly c6 lic dau)

2 2

Y 18100 = % ~1,8.10° =>x*=1,8.10°.C=1,8.10°.0,1 = 1,8.10°¢

Tu:

— X
=>x=1,34.10"
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[H']e = x = 1,34.10°M => pH = -log[H"] = -log(1,34.10) = 2,87

o o ‘, o x  1,34.107
C6 thé tim lai dugc do dién ly o cua CH3;COOH trong dung dich la a = E = T
(P dién ly theo dinh nghia Ia ti s6 gitta s6 phan tir chat dién ly thuc sy phan ly thanh ion véi s6 phan tir chat
dién ly dem hoa tan trong dung dich lic dau)

=1,34.10"%=1,34%

Thi du 4:
Tinh pH dung dich NH; 0,1M. Cho biét NH; c¢6 d¢ dién ly 1,34% trong dung dich nay (¢
25°C).
Tinh pH dung dich NH; 0,1M. Biét NH; c6 hing s6 phan ly ion Ky = 1,8.107 (& 25°C).
NH; + H,0 ‘=—= NH," + OH

11itdd|t=0: C mol c6 0 0

t aC mol phan ly aC aC tao
=> [OH]¢p = aC mol ion/L => pOH = -log[OH] => pOH = -logaC
Thé: C=0,1M=10"; 0= 1,34% = 1,34.10° => pOH = -log(1,34.10°.10™") = 2,87

Ma: pH + pOH = 14 =>pH = 14 - pOH = 14 - 2,87 = 11,13

NH; + H,0O ‘=—= NH," + OH

1litdd|t=0: C mol ¢6 0 0
t x mol phén ly X X tao
NH[OH" 2

- [NH, ][ ] PO SN ST
[NH,] C—-x C-—x

Ky ¢6 tri s6 khd nho, sy phan ly ion khong déang ké =>x << C=>C-x~C
2 2 2

T ——=18.107=> " ~18.10°. ThC=0,1 M=> > =18.10"°

C—x C 0.1
=>x>=1,810%=>x=1,34.10" M.
=> [OH]=x =1,34.10° M

pOH = -log[OH] = -log(1,34.107) = 2,87
pH=14-287=11,13

x _134.107

(Po diénly o= C =1,34.10" = 1,34/100 = 1,34%)

b

Thi du 5:
Tinh pH cua dung dich H,SO4 0,05M trong hai trudng hop:
- Coi H»SO, phan ly hoan toan tao 2 H*, SO,*
- Chuc axit thit nhat manh (phan ly hoan toan tao H*, HSOy), chirc axit thi nhi ¢6 do
manh trung binh, c¢6 hiang s phan ly ion K, = 102
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H,S0, —— 2H' + SO/~
1litdd: 0,05 mol => 0,1 mol

=> [H*] = 0,1 mol ion/L => pH = -log[H'] = -log0,1 = -log10™" = -(-1)log10 = 1

st 04 e H* + HS 04-

1 lit dd: 0,05 mol => 0,05 mol 0,05 mol
HSO4 P H* + 5042-
x mol phanly => x mol X

H*][SO;"
o =30 T (400509 _ 02 24 6.05x = 0,05.107 - 102
[HSO; ] 0,05 x

=> x> +0,06x - 5.10%*=0
=>x =7,4.107
x =-0,0674 < 0: loai
[H'] = x + 0,05 = 7,4.10° + 0,05 = 0,0574 M => pH = -log[H'] = -10g0,0574 = 1,24

Ciéch tinh trudng hop sau chinh xdc hon so véi trudng hop trude. Céch sau cho thay pH dung dich c6 tri s6 cao
hon (1,24 so véi 1) la do it phan ly H" hon.



