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MO DAU

Hoa hoc Phan tich la mot mon khoa hoc déc lap, no la chuyén nganh néng cua
Hoa hoc. Trong hoa hoc gﬁm co 4 chuyén nganh: hoa V6 co, hoa Hiru co, hoa
phan tich, Hoa ly thi hoa Phan tich dong val tro quan trong vi no la mot mén hoa
hoc thuc nghiém duoc xdy dung trén nén tang cua hoa hoc Vo co hoa Hiu co va
Hoa 1y, nd gom co phan tich dinh tinh va phan tich dinh lugng. Phén tich dinh tinh
lam nhiém vu phét hién thanh phan dinh tinh (si ¢6 mit) cua cac chat hay hén hop
cac chﬁt, con phan tich dinh lugng lam nhiém vu xac dinh ham luong cu thé cna
chat c6 trong mau phéan tich (thuong tinh thanh phan trim).

Dé giai quyét nhiém vu cua phan tich dinh tinh ngudi ta thuong ding hai
phuong phap phan tich hoa hoc nhu: phuong phap H,S, phuong phap Axit - bazo
hodc cac phuong phéap phan tich hoa 1y: phén tich pho phat xa nguyén tir, phén tich
huynh quang, phuong phap quang ké ngon lira... Dé giai quyét nhiém vu cia phin
tich dinh lugng ngum ta cling diung cac phuong phap phan tich hoa hoc: phén tich
khoi lwgng, phan tich thé tich hodc cac phuong phap phén tich hoa Iy: do mau,
phan tich pho hap thu nguyén tir, cac phuwong phap phén tich dién héa, cac phuong
phép phan tich sac ky...

Hoéa hoc phan tich rat quan trong khong nhimng trong cac nganh Héa hoc noi
riéng ma con trong cac nganh Sinh hoc noi chung: Y hoc, Nong nghiép, Lam
nghiép, Dugc hoc... Chinh vi vay Angghen da timg noi: “Khéng co phdn tich thi
khdng thé tong hop .

Vi quan trong nhu viy nén moi sinh vién muédn hoc tét mén hoc nay phai hoc
t6t cac mon: Hoa Dai cuong, hoa Vo co, hoa Hou co va Hoa ly, vi cac mon nay co
50 cho mon hoa hoc Phan tich.

Dé phén tich mot doi twong nao do, ngudi lam phéan tich phai thuc hon cac
burdc sau:

l. Xéc dinh cac van dé can giai quyét dé chon phuong phap phén tich thich
hop.

2. Chon mau dai dién va chuyén mau do tir dang rin sang dung dich.

3. Tach cac chat, do la cong viéc can thiét dé xac dinh doi tuong chinh trong
mau c6 do chon loc va chinh xéc cao.

4. Tién hanh dinh luong céc chit bing phuong phap phan tich da chon & trén.

5. Tinh toan danh gia do tin cay cua no.

Chiing t6i soan gido trinh nay nham muc dich trang bi cho sinh vién cac nganh:
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Sinh hoc, Khoa hoc Ma1 trnuromg, Y hoc, Nong hoc co kién thitc co ban nhat vé Hoa
phan tich, gitp cho ho cé vén kién thirc trong qua trinh hoc tip trén ghé nha trudng
ciing nhur sau khi ra truong dé co thé bat tay vao cong viée chuyén mon cua ho, du
diéu kién lam viéc vdi nhimg céng viéc lién quan dén hoa Phan tich.

Khi bién soan gido trinh nay khong thé tranh khoi nhimg thiéu sot. Ching té
mong duoc s dong gop v kién cua cac ban dong nghiép va cac em sinh vién.

Thang 5 nam 2008

Tac gia
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PHAN THU NHAT
COSOLY THUYET HOA PHAN TICH

CHUONG 1:
DUNG DICH CHAT DPIEN LY - CAN BANG HOA HOC

1.1. CHAT DIEN LY VA SU DIEN LY
1.1.1. Dinh nghia Ve str dién ly va chat dién ly

- Su dién ly la qua trinh phan tir phan ly thanh ion con chat dién li la chit co
kha ning phén li thanh ion khi hoa tan vao nude lam cho dung dich dan dugc dién.

Vi du: NaCl, HCI hoa tan trong nuoc hay trong dung méi phan cuc khac.
Vi du:
HCl - H "+ Cl
NaOH — Na™ + OH
NaCl — Na'+ CI
CH,COOH = H"+ CH,COO
NH; + H,O = NH; + OH
Tong quat cho mét chat dién ly c6 cong thire A,B, thi:
S
1.1.2. Chiit dién ly manh, chit dién ly yéu
1.1.2.1. Khai niém

Chit dién ly manh thuc té phan ly hoan toan. Pa s6 cac mudi tan (NaCl, KCI,
NaNO., K,SO,, Na,CO;...).Céac kiém manh (KOH, NaOH) déu thudce loai nay.

Céc chit dién ly yéu trong dung dich phéin ly khong hoan toan (dung dich
NH,,CH3COOH, HCOOH, dung dich axit cacbonic....).

Trong dung dich chat dién ly manh & nong do 16m co dé dan dién nho, dé dan
dién tang khi pha loing dung dich. Dung dich chat dién ly yéu c6 do dan dién nho
va & nong d6 16n thi d6 din dién khac nhau khéng ding ké nhung khi pha lodng
dung dich d¢ dan dién ting I1én manh.

1..2.2. Cac dai lwong dic trung cho sw dién i
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Dé dic trung cho kha nang phan ly clia cac chat trong dung dich, nguoi ta diing
hai dai luong 1a d6 dién ly va hing sb dién ly.

a. Bé dién ly a la 1y s6 giita phan nong dé da dién ly va phdn nong dé ban dau.

X _ Nong do da di¢n ly
= "Te T Nong d6 ban ddu
X
Haya%zE.lﬂﬂ (1.1)

Tir gia tr1 @ nguot ta tam phan loar:
a < 2%: Chét dién ly yéu (cac axit yéu, cac bazo yéu).
2% < o < 30%: Chat dién ly trung binh (HF, H SO; & nac 1).

a > 30%: Chat dién ly manh cdc axit manh, cac bazo manh, cic mudi trung
tinh.

b. Hang 5o dién Iv (Kq): Thuc chat la hﬁng s0 cdn bang cua phan tmg phén ly,

la ty 50 giira phan tich sb nong do cua san pham da dién ly va phan tich 50 nong do
chua dién ly.

Néu A B, = mA™+ nB™
. _[am ey _
Thi K,= Sy (1.2)

Ngudi ta da ching minh duge rang: giita o va K, c6 moi quan hé véi nhau qua
hé thirc.

T (1.3)

Trong do C 14 nong do ban dau cua chat dién ly.

Tir do ta thﬁy do dién ly a ti 1¢ nghich vai nong do, nong do cang cao, do dién
ly a cang giam va ngugc lai.

1.2. CAN BANG HOA HOC
1.2.1. Trang thai ciin bing
Gia sir ta ¢ can bang:
2Fe™ +3I = 2Fe™ +1;
(dd da cam)
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Khi thém 2 milimol Fe*™ vao 1 lit dung dich chira 1 milimol I;” mau do giam
nhanh, nghia la phan (mg xay ra theo chiéu nghich.

2Fe™ +1; = 2Fe™ + 3I
Ngugce lai khi thém 2 milimol Fe' vao 3 milimol I thi mau do ting 1én, phan
{mg xay ra theo chiéu thuén.

Vi du din ra chi rd mbi quan hé vé néng do cac chit ¢ trang thai can bing hoa
hoc. Moi quan hé nay bién doi duéi tac dung cua mot 50 yeu t6 nhiét do. ap suat
nong do (theo nguyén 1y chuyén dich cin bﬁng Losatolie). Mot trang thai cin bang
duge dic tnung b::ing | hang so cin bﬁng_

1.2.2. Céc phuwong phap biéu dién hing sé ciin bing.
Gia sir co can bang hoa hoc
mM + nN = pP+qQ
Goi vy la toc do cua phan tng thudn va v la toc do phan img nghich.
Theo dinh luit tac dung khoi lurgng ve toc do phan tmg ta co:
v, =k,. C§, .Cj},
v,=k,. Ch. C},
Trong d6 k;, k 12 hing s tdc dé cua phan tmg thuin va nghich. Tai trang thai
can bang cua phan (mg ta co v;= vz hay k,.C}.C}, =k, C}.C},
k,_CLC!
k. 5

= K (Const)

Nguoi ta goi K la hing so cén bﬁng cuia phan tmg, ky hiéu la Kc. Dé phan biét
nong dé cac chat ¢ trang thai cin hﬁng va nong do cac chat o trang thai bat ky,
nguoi ta ky hiéu nong do cac chit & trang thai can bﬁng qua diu moc vuong [ ].

Do do:

(P)" (O
I e 0171 1.4
K= MTINT Ll

Néu phan tmg trén 1a cua cac chat khi va goi pu, p. pe, po 12 dp suét riéng phin
cua cac chit M, N, P, Q thi nguoi ta con chimg minh duoc hﬁng sO can bfmg tinh
theo ap suat (K;).
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PP P3
K,= H (1.5)
PPy
Néu phan ing M, N, P, Q thuc lién trong dung dich va go1 Ny, Ny, Np, Ng la
nong do phan méi cua cac chat M, N, P, Q thi ta c6:
NP.N{
KN = ---lu--u-m E {l,ﬁ}
Ny Ny
Giira K¢ va Kp va Ky co moi quan hé von nhau nhir sau:
K, =Kc(RT)™ (1.7)
K, =Ky P* (1.8)

Trong d6 An = (npt+ ng) — (ny + ny) va chi ap dung duge khai M, N, P, Q la cac
chat khi.

Ngoai cic cach biéu dién trén ddy, ngudi ta con biéu dién hing so cin bang
thong qua cac ham nhiét dong.

Vi du: vl phan (mg:
mM + nN = pP +qQ

Biét AH" va AS" phan mg, cho nhiét dé phan tmg 1a T. Goi AG la thé ding
nhiét dang 4p cua phan (mg thi:

AG = AG® + RTInK, (1.9)
O trang thai can bang:
AG = AG" + RTInK, =0
— RTInKp = - AG"= -(AH" - TS")

(1.10)
1.2.3. Biéu dién dinh luit tic dung khoi luong ddi véi mét sé dang céin bing
thwomg gap
1.2.3.1. Cin bang axit - bazo
Can bang phan ly cua Axit:

(7710471

HA = H'+ A K,= HA]
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Két goi 1a hing s6 phan ly axit (goi tit 1a hing sb axit).

Can bang phan li cia bazo:

B+H,0 = HB'+ OH K,= 8 []é?H ]
K, goi 1a hing s6 phén li bazo (hing s6 bazo).
1.2.3.2. Cin bang tao phiic
? [A4gNH; |
Ag'+ NH,= AgNH = &
BT 3 Pi= Tag vm,)
[Ag(NH,);]

AgNH: + NH; = Ag(NH,), =
g 3 g(NH;); B, [A2(NH,)' J[NH.]

B, P2 la hang sb tao thanh timg néc cua cac phirc chat Ag(NH;)™ va Ag(NH:),™

[Fe(OH); ]
Fe [[OH "]

Fﬁs*"l' OH = FE{GH)E* BH_: [

" o + _ _[Fe(OH);]
Fe’ "+ EGH — FE(GH)z .BI.'I [FEJ*][QH_]T

Bi 1. P12 12 hing s6 tao thanh tong hop cua cac phirc chat Fe(OH)* va Fe(OH)™
1.2.3.3. Cin bang tgo thanh hop chat ir tan
AgCH = Ag*+Cl T, =[Ag*] [CI]
Ts la tich sb tan cua AgCl
1.2.3.4. Cin bang phin bo

L _ 1, |benzen
I,(nude) = I, (benzen) Kp= i o
Kp goi 1a hing sé phan b cua I,
1.2.3.5. Giin bﬁug héa tan ciia chat khi - Dinh luat Henri
CO,T =CO0,(dd) K= —-——[Cgf 4

Cok

Khi 4p suit riéng phan cua khi bang 1 at thi hiang s6 Henri K chinh la do tan
cua khi.

1.2.4. T6 hop cén bang
Trong cac bang tra ciru vé cin bang nguoi ta cho gia tri hang so cua cic can
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biang don gian. Trong thuc té chiing ta thudng gip cac cin bang phirc tap duoc to
hop tir cic cdn bang riéng 1é. Sau diy 1a mot so vi du to hop.

1.2.4.1. Biéu dién cin bang theo chiéu nghich
(Qua trinh thuan:

HA = H' + A- K = 1A
[HA]

(Qua trinh nghich:

H*+ A = HA oL
TRIR

=Ka™'

“TETAT T

Nhur vay hfmg s6 can bﬁng cua qua trinh nghich bﬁng gia tri nghich dao hang sb

(4] _[[H‘][ﬂ']

cua can I::fing cua qua trinh thuan.
Vidu:
Ag'+NH, = AgNH; B, = 10°%
AgNH; = Ag® + NH, . K=B; =103%

Nhir vay, By dugc go la hﬁng so bén cia phire va K, duoc goi la hfing 50 khong
bén cua phirc.

1.2.4.2. Cng cin bing

Cho:
M+A = MA, By (a)
MA+ A = MA, B, (b)
Tinh hﬁng sO ¢cén bﬁng cuaM +2A S MA2 P> (c)

Can hﬁng (c) thu duoc khi ta cong vé theo vé cua cac cin bﬁng (a), (b), dﬁng
thon loar bo s6 hang MA cung co mit o ha ve.
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M+A =MA B,
MA+A = MA, B,
M+2A = MA, B,

g, = MA] _ [M4] [M4]
O (M)[a) [MA][4] [M].[4]

- ﬂlﬁz

Hing so cin bang t6 hop thu duoc khi cong cac cin bang vaéi nhau bang tich
cac hang so cin bang riéng lé.

Vi dl}: HCO, = H* + HC,-_‘:}; K = 1074
Fﬂﬁﬂl S +Cﬂf' KI e Iﬂ-lﬂ.jl
H,C0, = 2H* +CO¥ K

K i Kl X KI = In-ﬁ.lﬁ. lﬂ-lﬂ.lﬂ s lﬂ-lﬁ.ﬁ-ﬁ
1.2.5. Tinh gin ding khi hé chi cé mdt cin bing chi yéu

Trong truomg hop don gian thuong gap chi co mét can bfmg duy nhat thi c6 thé
to hop dinh luat bao toan n;ﬁng d¢ von dinh luat tac dung khéi lwgng (DLTDKL) dé
tinh nong do can bang céc cau tr.

Vidu I: Trong dung dich MX c6 nong do C mol/1 chi cé cin bang.
MX = M"+X" (K) (a)

Theo dinh ludt bao toan nong do d6i vai MX, ta co:

Cux = [M™] 4 [MX] = C (b)
Hay: [MX] = Cyx - [M™] (c)
Theo biéu thirc DPLTDKL ap dung cho (a) ta co:
(M ][ x7]
L L J_.k (d)
[2ex]
bat [X"] = [M™]=x (e)

Thay (c) va (e) vao (d) ta co:

2
X

—=K (8)
Giai phwong trinh (g) cho phép danh gia X va tir (c), (e) ta tinh duge néng do
can bang cac cau tir trong dung dich.
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Pé cho tién ta ghi so db tinh toan nhu sau:

Can bang; MX = Mn+ + Xn-
Néng do ban diu (mol/1) C O O
Néng d6 da phan li: (AC) (mol/l) -x  +x +x

Ni;“mg do lon: ([ ]) (mol/1) c-X X X
Theo BPLTDKL:
TR
T Cx

Néu x << C (khi K rat nho).

2

Thi E=K—}x=J.‘{.C

(K)

Trong trudmg hop K 16m, nghia 1a phan {mg xay ra manh theo chiéu thuin thi

phan img lam an s0.

nén dat nong do can bang cua cdu tir co nong do bé nhit & vé trai cua phuong trinh

Vi du 2: Tinh nong do cin biang cua cac cau tir trong dung dich HCN 0,01M .

Trong dung dich c6 can bang:

HCN = H'+CN,lgk,=-935

Bai vi K, rat bé (10™°7) nén su phan li cia HCN xay ra khong dang ké.

Ta chon 4n s6 & vé phai cua phuong trinh: [H] = [CN']= x. Dai luong nay ciing

chinh la nong d6 phan (mg.

Ta c6 so do: HCN S H +CN
Nong do ban dau C (mol/l) 0,1

AC (mol/1) - X X

[ ] (mol/1) 001-» «x

T
0,01-x
F
Véi x << 0,01, ta c6 — =10

x=+107%%107 =107 <<10?
Viy ta chﬁp nhan:
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x=[H']=[CN]=10%" =2,1.10

[HCN]., =0,01- x=0,01.
1.3. HOAT bQ
Theo thuyét vé chit dién li manh cua Pobai - Huken, véi nhimg dung dich
loang va rat loang khoang cach giita cic con cach xa nhau, luc tuong tac giira céc
ion 1a khong dang ké, duoc tinh bing céng thic:

F= 929 (1.11)

:
£F

Trong do F la luc hat gira cac con, q; va qz la dién tich hai 1on, r la khoang
cach giira cac 1on, E la hﬁng 50 dién méi cna dung mo1.

Con von dung dich dam déac hon, xung quanh mét cation con co nhiéu anion va
nguoc lai hién twong bao boc nay tao thanh lop "khi quyén" ion:

D@ ole)
@@] Oc® @f@ O
o ®
2 205
O OO

Do do luc tuong tac F gifra cac ion da bi giam han vi co hiéu img chin gilra cac
con vol nhau va nfﬁng do thé hién hoat tinh hoa hoc cia chiing b1 giam xuﬁng va
nong do co hoat tinh hoa hoc thue sir nay duoc goi la nong do hoat dong, goi tat 1a
hoat dé va ky hiu la a(active concentration).

Nhu vay a = f.c, trong do f dugc go1 la hé sohoatdo. via<cnénf<1.

Dura trén 1y thuyét dong hoc phén tir, dinh lut phin bd Bolztman, cic éng da
thiét lap phwong trinh tinh f

b
lghs 22002 Ju (1.12)

i l+J;

Trong do Z,; la dién tich lon thir 1, p la luc 10n.

Luec 10n it dugc tinh theo cong thirc.
= liﬂzf (1.13)
25
Trong do-: i1 ion thit i; n la tong s0 ion c6 mat trong dung dich.
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Néu p <0,01 = lgf=-0,509. Z% \Ju (1.14).

Néu 0,01 <p<0,2. Ta tinh lgf theo (1.12).

Vi du: Tinh hoat df cua 1on Ca™’ trong dung dich bao gom CaCl2 0,01M va

NaNO; 0,01M.
(nar:
CaCl, = Ca™ +2CI
0,01 0,01 2.0,0l1
NaNO, = Na'+ NO;
0,01 0,01 0,01

= %{[@h].z;,, +2[cr]z:, +[Na' )z, +[No; ) 2L, )

(0722 #2100 2 +10°4 1P #1001 = 0,04

b |

Tinh hé so hoat d6 £

H
_0.5092°/0,04 _ 1155

1+.00,04

lg -"Ff.‘n-" =

S =0,464
a5 = f 0 C,pe =0,464.0,01 = 0,0046

1.4. CAC LOAI PHAN UNG SU DUNG TRONG PHAN TiCH THE TiCH

1.4.1. Phan irng trung hoa

- Axit manh va bazo manh:

HCl+NaOH = NaCl+H,0
- AXit yéu va bazo manh:
CH,COOH + NaOH = CH,;COONa + H,0
- Axit manh va bazo yéu:
HCl + NH, = NH/(CI
- Bazo manh va axit da chiec:

3NaOH + H,PO, = Na,PO, + 3H,0
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1.4.2. Phan irng oxy hoa khir
2KMnO, + 5H,C,0, + 3H,S0, = K,50, + 2MnS50,+ 10CO, + 8H,0
K,Cr,0; + 6KI + TH,S0, = 4K,S0,+ Cr,(SO,); + 31, + 7TH,0

2CuCl, + 4KI = 2Cul 4 + 4KCl + 1,
I, + 2Na,5,0; = Na,S,0, + 2Nal
K,Cr, 0, + 6FeSO, + 7H,S0, = K,S0,+ 3Fe,(50,); + Cr,(580,), + TH,0O
1.4.3. Phin ing két tia
AgNO, + NaCl = AgCld ;. + NaNO,
AgNO,; + KCNS = AgCNS 4, + KNO,
K,CrO, + 2AgNO; = Ag,CrO 4 .0+ 2KNO,

1.4.4. Phan img tao phirc

- Na,H,Y + Me?" = Na,[MeY] + 2H"
- HInd*;, + Me?** = Melnd,; ., + H"

1.5. NONG DQ DUNG DICH.
1.5.1. Cic loai nong dé dung trong phén tich thé tich

Nong do dung dich la: lugng chat tan trong mdt don vi thé tich hay mét dom vi
khoi lrong.
1.5.1.1. Nong do % khéi lugng (C%) chi ra c¢o bao nhiéu gam chét tan trong long
dung dich. Vi du dung dich NaOH 40% tirc la trong long dung dich NaOH co 40g
NaOH nguyén chat.

a
a+h

C% = 100 (1.15)

Trong do a 1a so gam chat tan va b 13 s6 gam dung méi.

1.5.1.2. Nﬁng do mol /1 (go1 la nﬁng do mol, ky hiéu la M) chi ra co bao nhiéu mot
chat tan trong 1 lit dung dich. Vi du dung dich H.504 0,5M nghia la trong 1 lit
dung dich H,504 co 0,5mol axit:

£l
M_H (1.16).

Trong do a la so gam chat tan, p la khoi luong va V la so lit dung dich.
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1.5.1.3. Nong do duong lwong gany/ lit, con goi la nong do dwong luong, ky hiéu 1a
N chi ra co bao nhiéu duong luong gam chat tan trong mot lit dung dich. Vi du
dung dich KMnO, 0,1N nghia la trong 1 lit dung dich co 0,1 duong lugng KMnO,.

)
T (1.17)

Trong do6 a la s6 gam chét tan, D 1a duong lwong gam va V la s6 lit dung dich.
1.5.1.4. D6 chuan T la s6 gam (hay miligam) chat tan trong Imililit dung dich.
1.5.1.5. D6 chuan (A) theo chat dugc xac dinh (chat dinh phan). TNB chi ra co bao
nhiéu gam chat dinh phan B tac dung véi luu dung dich chuan A. Vidu, T =

AgMNOCI
0,004 (g/ml) nghia la 0,004g chét dinh phan CI tac dung vira du von luu dung dich
chuan AgNO:;.

1.5.1.6. Moi lién hé giira cac loai nong dé:
Néu goi néng do % cua dung dich la C%, khéi lugng néng cua dung dich la d,
P la phan tir gam chat tan, D 1a duong lugng gam chat tan, ta co:

M =520y y C410 (1.18)
" D

1.5.2. Céc bai toan vé nong do dung dich
1.5.2.1. Pha ché dung dich tir lugng muéi rin tinh thé

Vi du: Hay pha 2 lit dung dich Axit oxalic 0,IN tir Axit tinh khiét
H,C,0,4.2H,0.

Ap dung céng thic:
i
N=——=a=NDV
Dy

Ta tinh ra lugng gam axit can thiét dé pha dung dich 1a:
a=01632=126g

Viy, ta can chinh xac 12 6g axit tinh khiét, hoa tan hoan toan vao nudc roi
chuyén toan bd luong dung dich nay sang binh dinh mirc 2 lit, nho trang coc hoa
tan axit ba lan, moi lan 10ml H20, d6 hét vao binh 2 lit. Cudi cung thém nuoc dén
vach mirc. dao déu.
1.5.2.2. Pha ché dung dich tir dung dich géc (quy tic dwing chéo)

a. Véi nong dé phan tram: Gia sir phai trén dung dich 1 c6 néng dd % la C,,
thé tich Yi, khi lugng riéng la d; von dung dich 2 co n-f-ng dé % la Cs,, thé tich Vs,
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khéi luong riéng 1a d, dé dwoc dung dich c6 ndéng dd %C,. Ngudi ta chimg minh
duroc:

v=5 (1.19)

Cac vi du:
1. Tron 500ml dung dich HNO; 30% voi 500ml dung dich HNO; 10% thu dugc
dung dich HNO, bao nhiéu % (cho d, = 1,2g/ml, d, = 1,05g/ml).

Ap dung (1.19) ta co:
500.1,2 C-10
500.1,05 30-C
36-1,2C=1,05C- 10,5

225C=465 —=C= E = 20,7%
2.25

2. Can bao nhiéu ml dung dich HNO; 25% (d = 1,19) tron von dung dich HNO;
5 %(d = 1,04) dé duoc 1 lit dung dich HNO; 10%

Ap dung (1.19):

VLI9  10-5 1
(1-¥).1,04 25-10 3

3,57V,= 1,04 - 1,04 V,

4,61V,= 1,04 - V= %=ﬂ,225m

Hay pha 2 lit dung dich HCI 0% tir axit dac 36% (d = 1,19 g/ml).
Day la trrong hop pha lodng dung dich trong do dung dich thir 2 1a H,O co
nong do % bang khong va khdi lwong riéng 1a 1 g/ml. Ap dung (1.19) ta co:

K419 _10-0 _ 5
(2-¥) 36-10 13

13.1,19V, = 10 - 3V,
15,47V, =10 -5V,

2047V, =10 V= ﬁ?ﬁ =0,448(7)

*

Viy ta dong 448ml axit dic, chuyén toan bd sang binh 2 lit, trang binh bang
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nudc cat va thém nudc cit dén vach mirc, roi day kin nﬁp binh, dao di dao lai dée
tron déu dung dich.

b. Véi nong dé M, N,

(1a su phai tron V,; ml dung dich thir nhét co nf:‘-ng do mai la M, (hodc nong do
duong luong N;) vol V, ml dung dich thir hai co nfi-ng do maon la M, (hodc nﬁng do
N-) dé duoc dung dich co nfing d6 1a M (hodc N) thé tich 1a V=V, + V; (ml). Khi
do ta co:

VM, +V.M,=VM (1.20)
hﬂa:‘: VEN, & o vINE - VN

Cac Vi du:

1. Pha 2 lit dung dich H,50, 0.5 M v 1 lit dung dich H,504 0,1 M duge dung
dich bao nhiéu M.

Ap dung cong thirc (1.20) thay so vao ta co:

0,52+0,l1.1=3M

L1
3

2. Can bao nhiéu mililit dung dich NaOH 0,5N tron von 1 lit dung dich NaOH
0, la dé duoc 2 lit dung dich NaOH 0 2N.
Ap dung (1.20) ta co:
0,5V, +0,1.1=0,2.2
0,5V,;=0.3
V, =0,6 (lit)
— V= 600ml
3. Pha 2 lit dung dich HC1 0,IN tir axit HCI 0,5M.
Diy ciing la su pha lodng dung dich trong d6 nuoc 1a dung dich thir hai c6 nong
do bang khong. Do do ap dung (1.20) ta co:
V,.0,5+V,.0=201

TS
=55 =04 (1)

M= =-=0,366 (mol/l)

g

Vay can dong chinh xac 0,4 lit dung dich HCI 0,5M, chuyén toan bé sang binh
dinh mirc 2 lit trang binh dé chuyén hét HCI sang binh dinh mirc thém nude dén
vach mirc, dao déu bang cach day n:ip kin vao dao lén dao }mrfmg_
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CAU HOI - BAI TAP CHUONG 1

1.1. Viét phuwong trinh phan img & dang ion thu gon xay ra (néu co) trong cac
dung dich nudc sau:

a) K,80, + CH,COONa —» b) NaHSO, + Ba(OH), —
c¢) K,S0, 0,IM + HC] 0,1M — d) CH;COONH, + Ca(OH),—»
e) (CH,CO0),Zn + H,S — f) CH,COOH + CaCO;—

1.2. Trén 20,00 ml dung dich Ba(OH), 0,0211M vén 40ml dung dich Na2S04
0,0153M. Hay Cho biét nong dé gbc, ndng d6 ban dau va néng do can bang cua
cac 1on trong dung dich (co1 phan ing xay ra hoan toan).

1.3. Viét biéu thirc dinh lut tac dung khéi lvong déi véi cac cén bang sau:

a) CH,COOH = CH,COO + H* K,
b) 2H* + PO} = H,PO; K,
c) Cay(PO,),+ = 3Ca® +2POY T,

d) MnO,{ + 2CT + 4H = Mn® + CI,T + 2H,0. (K).

1 4. Cho biét nong do con lai ctia dung dich H,SO..
1.5. Hay pha 2 lit dung dich H,SO4 0, 1N tir axit dic 98% (d= 1,84g/ml).

1.6. Tinh luc 10n cua dung dich gﬁm NaNO; 0,01M, NaOH 0,02M va BaCl,
0,005M.

1.7. Tinh hé sO hoat dd cua 1on OH trong dung dich NaOH 0,001 M va NaCl
0,009M.

1.8. Tinh d6 dién li cua dung dich HCN 0,10™*M, cho Ka=10""".

1.9. Tinh nﬁng do cin bang cia cac ion trong dung dich gom Fe'" 0,1 M, "
1,00M va I' 0,100M. Biét rang cin bang chu yéu xay ra:

2Fe + 31 = 2Fe® +1; ,K = 10",

1.10. Tinh nong dé can bang trong dung dich gom CH3COOH 0,10M va
CH3COONa 1,00M. Bict can bang chii yéu xay ra trong dung dich:

CH,COOH = CH,CO0 +H', K,=174.10°

19

https://tieulun.hopto.org



CHUONG 2:
PHAN UNG AXIT - BAZO

2.1. AXIT BAZO
2.1.1. Quan diém axit va bazo ciia Bronsted - Laury
Axit 1a chat cho proton, bazo la chat nhan proton.
Axit;
NH; + H,0 = NH, + H,0"
HCl+H,0=CI" + H,0"
A* +2H,0 = ANOH)* + H,O"
HCO; + H,0 = CO;” + H,0"
Bazo:

HCO; + H,0 = H,CO, +OH"
NH, + H,0 = NH; + OH"
CH ,COO" + H,0 =2 CH,COOH +0OH"

Trung tinh:

Na*, CI', K*, NO;

Ludmng tinh:

H, PO, + H,O= H,PO,+OH"
H,PO; + H,O = HPO,” + H,0"

Zn(OH), +2H,0 = Zn0}” +2H,0"
Zn(OH), +2H,0" = Zn** +4H,0

Nguoi ta da chimg minh dugc [H'][OH-] = [H30 ][OH-] = 10-14 & 25°C theo
qui ude quoe té: pH = - 1g(H") va POH = 1g(OH") (2.1)
2.1.2. Dinh nghia phan irng axit - bazo.

Phan tmg axit - bazo 1a phan trng gitra mot axit va mot bazo do la nhirng phan
{mg trung hoa da nghién ciru trén diy, tao ra san pham la mot muoi axit hodc trung
tinh va nuoc.

P& manh axit duge dac trung bang hang sd phan li. Khi dé manh bazo dugc
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