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" A
l. MOT SO KHAI NIEM

1. Chuan dé (sw dinh phén)
2. Bwong chuan dé

3. Chat chi thj trong phwrong phép
phan tich the tich

GV: Tran T Phuong Théo
DHBK



1. Chuan dé (sw dinh phan)

mLa qua trinh dinh lwong cau t&¢ X bang
thubc thr C dwa trén phép do thé tich.

m X lay chinh xac bang pipet chira trong
erlen, thudc thir C chira trong buret va nho
twe tr vao dd X.

m Phan &ng chuan do:
m Diém twong twong:

GV: Tran T Phuong Théo
DHBK 4
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"
1. Chuan do (sw dinh phan)

m Sy chuan do cham dit khi cé dau hiéu két
thuc phan trng

m Chat chi thi:

GV: Tran T Phuong Théo
DHBK 6



" S ,
2. Dwong chuan do

m Phan &rng chuan do:
C+X->A+B

m Dinh nghia:

GV: Tran T Phuong Théo
DHBK



" S ,
2. Dwong chuan dé

C6 2 cach biéu dién dwong chuan do
trong thuwc te:

m Biéu dién s bién thién log[C], log[X], pX =
-log[X], pC = -log[C] theo V¢ thém vao.

m Biéu dién sy bién thién cua [X], [C], [A],
[B] theo Vc

GV: Tran T Phuong Théo
DHBK



" S ,
2. Dwong chuan do

Phan ¢¢ng chuan dé:
C+X->A+8B

GV: Tran T Phuong Théo
DHBK



" S ,
2. Dwong chuan dé

m CO buwéde nhay: mét phan dwdng chuan do
c6 gia tri truc tung thay ddi I&n khi Vc thém
vao nho.

m DO dai bude nhay ty 1&: hang s can bang
cda phan &ng chuan dd va néng doé C, X.

O E)|em tuo’ng twong nam trén bwdc nhay,
gan trung diém uon.

m Khi dung chi thi: chon chi thj c6 diem
chuyén mau trong vung budc nhay.

GV: Tran T Phwong Thao
DHBK 10



" S ,
2. Dwong chuan do

Cach 2: C+X—->A+B

Biéu dién sy bién thién caa [X], [C], [A],
[B] theo Vc

GV: Tran T Phuong Théo
DHBK 11



" S ,
2. Dwong chuan do

m Néu hang s6 can bang clia phan rng
chuan dd du I&n thi dwdng biéu dién
la hai dwong thang cat nhau & diém
trong duong.

GV: Tran T Phuong Théo
DHBK 12



" S ,
2. Dwong chuan do

Cach thanh lap dwdng chuan dé:

m Dwong chuan do thyc nghigm: vé tiv tri
sO do thwc nghiém trén may trong qua
trinh chuan do.

m Duwong chuan dg ly thuyét: tinh theo tri
sO ly thuyét cua ndng doé va the tich.

GV: Tran T Phuong Théo
DHBK 13



" S ,
2. Dwong chuan dé

Uu diém cla Pwdng chuan dd ly thuyeét:

m MO ta chinh xac, day du cac yéu to, cac
giai doan cua qua trinh chuan dé ma
khong can lam thwc nghieém.

m Thu nhan tr sy két hop nhi‘él’J phuwong
trinh thanh mot pt td hop duy nhat.

GV: Tran T Phuong Théo

DHBK 14



" S ,
2. Dwong chuan do

Coéng dung dwéng chuan do:

m X4ac dinh diém twong dwong — chon chi
thi thich horp.

m So sanh danh gia cac phwong phap chuan
dé khac nhau vi giup xac dinh muc chinh
Xac clia qua trinh chuan do.

m Theo ddi sw bién dbi cac chi tiéu hoa ly va
nghién clru &nh hwéng cla cac yéu to
khac nhau.

GV: Tran T Phuong Théo
DHBK 15
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3. Chat chi thi trong phwong phap
phan tich the tich

Pinh nghia:

La hop chat vo co hay hitu co' ¢ cau
truc thay doi theo cau tr Z nao dé trong
dd

Ky hiéu la: Ind hay In
Can bang chi thi:

Z + Ind — IndZ
dang twdo dang két hop

GV: Tran T Phuong Théo

DHBK 6



" A
3. Chat chi thj trong phwong phép
phan tich the tich

Z+ Ind < IndZ

Sw bién doi cau trac chi thi:

m Twong ¥ng vOi sw chuyén tr dang Ind
sang IndZ hoac nguwoec lai.

m Thé hién qua dau hiéu déc trung (sw thay
doi mau cua dd hay sw xuat hién, bién mat
mot tua nao do).

GV: Tran T Phuong Théo
DHBK 17



" A
3. Chat chi thj trong phwong phép
phan tich the tich

m Chi thi trong: luén ludn nam trong dd
chuan do.

m Chi thi ngoai: nhé dd chuan do Ién chi
thi (tam trén giay loc hay mat kinh
dong ho)

GV: Tran T Phuong Théo

DHBK 18



" A
3. Chat chi thj trong phwong phép
phan tich the tich

m Chi thi thuan nghich: bién doi 2 chiéu theo
sw thay doi théng sb hoa ly cua dd

o Ch| thi bat thuan nghich: cung cap diém
cudi theo mdt chiéu nhat dinh do cau tao
va thanh phan hoda hoc cuia chat chi thi
thay déi bat thuan nghich.

GV: Tran T Phuong Théo
DHBK 19



" A
3. Chat chi thj trong phwong phép
phan tich thé tich

Co ché chi thi
Chi thi thudn nghich - khoang chuyén
mau:

31
Ind+ Z <= Indz
K;

GV: Tran T Phuong Théo
DHBK 20



" A
3. Chat chi thi trong phwong phap
phéan tich thé tich

Can bang chi thi:
m Ludn ludn tén tai hai dang Ind va IndZ
trong dd — tao nén ti Ié [Ind]/[IndZ].

m Tinh chat dd dwoc quyét dinh bdi mét
dang nao dé cb nghia la ty 1€ dang do trén
dang kia 1a kha I&n (khoang ttr 3-10 lan).

GV: Tran T Phuong Théo
DHBK 21



" A
3. Chat chi thj trong phwong phép
phan tich thé tich

m DD chuyén tir mau nay sang mau kia khi
[Ind]/[IndZ] chuyén tw ty 1€ nay sang ty |é
khac.

GV: Tran T Phuong Théo
DHBK 22



" A
3. Chat chi thj trong phwong phép
phan tich thé tich

C+X—->A+B

m > [Z] thay d&i — [Ind}/[IndZ] thay dbi
theo — dd déi mau.

m M6i chi thi thuan nghich co6 mét khoang
chuyén mau tir dang Ind sang IndZ hodc
ngworc lal.

GV: Tran T Phuong Théo
DHBK 23



" A
3. Chat chi thj trong phwong phép
phan tich the tich

Diéu kién chon chat chi thij

mBén va nhay trong méi trwong s
dung.

m Phu hop ban chat phan &¥ng chuan
do.

GV: Tran T Phuong Théo

DHBK 24



" _-_
3. Chat chi thi trong phwong phap
phan tich the tich

Diéu kién chon chat chi thi

m Xac dinh diém cudi v&i dé chinh xac cao:

GV: Tran T Phuong Théo
DHBK
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" A
3. Chat chi thj trong phwong phép
phan tich the tich

Phan loai chat chi thi
(theo ban chat cau tor Z2)
m Chi thi oxy hda khtr
m Chat chi thj ndong dd ion
Chi thi acid — baz
Chi thi tao tda
Chi thi tao phtrc
m Chat chi thi hap phu

GV: Tran T Phuong Théo
DHBK
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" S
Chi thi oxy héa khwr

mZ=

m CO co cau va mau sac thay dbi theo kha
nang cho nhan e- cua méi trwdng, theo sw
thay doi thé oxy hoa khr.

Ind(kh)

Ind (0x) +ne

GV: Tran T Phuong Théo
DHBK 57



" J
Chi thi oxy héa khir

O’ mét pH xac dinh

0,059 lo [ Ind (0x)]
N [ Ind (kh)]

m\/i nong dd chi thi rat bé — Thé dd

quyét dinh bang thé cac déi oxy hoa
kh(r tdc chat hodc san pham.

GV: Tran T Phuong Théo
DHBK
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" S
Chi thi oxy héa khw

m Thé dd thay doi — ti I& [Ind(ox)]}/[Ind(kh)]
thay ddi — dd c6 mau cla dang ox hay kh
khi ndong dd cla chung hon kém nhau
khoang 10 lan — khoang chuyén mau la :

GV: Tran T Phuong Théo
DHBK 29



" S
Chi thi oxy héa khtr

m Khodng chuyén mau bi giéi han kha
hep — thdi diém dirng chuan dd 13
mot trong 2 dau mat tay vi tri C, X va
C, X la dang oxy hoa hay dang khur.

GV: Tran T Phuong Théo
DHBK 30



" S
Chi thi oxy héa khwr

OxC + KhX — KhC + OxX

GV: Tran T Phuong Théo
DHBK
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"
Chi thi oxy héa khw
m Dé khong xay ra pw gitra KhX va chi thi —

chi thi ton tai trong dd & dang khtr Ind(kh)
la chu yéu.

m Ban dau ty 18 [Ind(ox))/[Ind(kh)] rat bé.

m Thém OxC thi sé sinh ra OxX do do E
cang tang.

GV: Tran T Phuong Théo
DHBK 32



" S
Chi thi oxy héa khw

m E, tdng — Dwong chuan do di 1én
m Ty lé [Ind(ox)]/[Ind(kh)] tang Ién = 10.
Vay dirng chuan dé & gidi han trén chuyén
mau
Echuyén mau E° chi th| +0,059/n

GV: Tran T Phuong Théo
DHBK 33



" S
Chi thi oxy héa khwr

OxX + KhC — KhX + OxC

GV: Tran T Phuong Théo
DHBK
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"
Chi thi oxy héa khw
m D€ khong xay ra pw gitra OxX va chi thj —

chi thi ton tai trong dd & dang khtr Ind(ox)
la chu yeéu.

m Ban dau ty I1& [Ind(ox)])/[Ind(kh)] rat I&n.

B Thém KhC thi sé sinh ra KhX do dé E
cang giam.

GV: Tran T Phuong Théo
DHBK 35



" S
Chi thi oxy héa khw

m E_, gidm — Puwong chuén dé di xudng

m Ty lé [Ind(ox)]/[Ind(kh)] giam = 1/10.
Vay ’dt‘fng chuan d6 & gi¢i han dudi
chuyéen mau

Echuyén mau

GV: Tran T Phuong Théo

DHBK 36



"
Chi thi nong do ion

m CO co cau va tinh chat thay ddi theo ndng
do ion nao do trong dd.

m Chia lam 3 loai nho :
* Chi thi acid — baz: Z la H* (OH") —
xac dinh pH mai trwong.
* Chi thj tao tua: Z la M va IndZ la tua.
* Chi thi tao phue: Z Ia M™ va IndZ |a
o AL G e

DHBK 37



"
Chat chi thi acid — baz

m La acid hodc baz hitu co yéu cé thé thay
d6i mau sac theo pH dd.

m Nguyén nhan 1a do sw thay ddi cau truc
cua chi thi.

m Can bang chithi: HInd < Ind- + H*

GV: Tran T Phuong Théo
DHBK 38



" S
Chat chi thi acid — baz

_[InJH"]
" [HIn]

|HIN] L [In
= [H+]=k, i :>pH—pk|+1g[H|r]

m Mau dd cling quyét dinh b&i ti s6 [In}/[HIn]

m_— pH moi trrong thay doi — dd doi mau

DHBK 39



" S
Chat chi thi acid — baz

= Mau dd quyét dinh b&i dang nao hon hoac
kém dang kia khoang 10 lan

m — khodng chuyén mau cla chi thj pH Ia:

pH = pk £ 1

chuyén mau

V@i k:: hang s6 phan ly cta chi thi pH

GV: Tran T Phuong Théo
DHBK 40



" S
Chat chi thi acid — baz

m Ly thuyét: diém cudi 1a mdt trong hai dau
mut chuyén mau.

m Thwec té: diém cudi nam trong khoang
chuyén mau sao cho mau chuyén doi rd
nhat tai pH do.

m pH cudi — pT = pk; (chi s0 chuan d6 cla
chét chi thi).

— gay ra cac sai sO chi thi khac nhau

GV: Tran T Phuong Théo
DHBK 41



"
Chat chi thi acid — baz

VD: chi thi Bromocresol luc (3,8 — 5,4) voi
(HIn: vang; In: xanh dwong)

GV: Tran T Phuong Théo
DHBK
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"
Chat chi thi tao phtre

m Thudng 1a hop chat hiru co c6 kha nang
tao phtc voi ion kim loai ¢c6 mau khac
mau chi thi tw do.

m Can bang chi thi:

Ind + M — Mind"*

GV: Tran T Phuong Théo
DHBK 43



"
Chat chi thi tao phtre
[MInd],, 1

[Ind] [M™]
[MInd] , 1

[Ind] B,
[Ind]

B;

— [Mn+] _

= pM" =1eB. +1
‘ p’ g, g[MInd]



"
Chat chi thi tao phtre

m Mau dd do ti s [Ind}/[MInd] quyét
dinh.

m Mau phu thuéc pM"* cua méi tredng.

m Khi ti s nay bang 3 (hay 1/3) hoac 5
( hay 1/5) thi mau dd do dang troi
GV: Tra TP)lelt dlnh

ng Thao
PHBK 45



Chat chi thi tao phirc

m Khoang chuyén mau:

Apl\/anrchuyén mau |QB, + 193 (9)

B, la hang s6 bén ctia phirc (chi thi két hop
Kim loai)

GV: Tran T Phuong Théo
DHBK 46



" A
Chat chi thi hap phu

m Thudc phé,m nhuém hiru co cé tinh acid
hay baz yéu, hap phu lén bé mat tua —
nhuém mau tua.

\Vd: chi thi Fluorescein (HFI) trong chuan db
X- bang Ag*. FI co thé bi AgCl] hap phu
|en bé mat va l1am ddi mau AgCl]. Hién
twong chi xdy ra ngay tai diém twong
duwong.

GV: Tran T Phuong Théo
DHBK 47



Chat chi thi hap phu
m Tuy pH moi trwong: HFI - H* + FI

<PTH =PTH >DTD

AN

AgX| + X- AgX| AgX|+ Ag”
+ FI- + H* + FI- + H* + Fl-+ H*

DHBK 48




Chat chi thi hap phu

m Trieore DTD: DD c6 (AgX| + X + FI- + HY)
AgX||X : cé mau cua AgX]

(AgCl|: trang duc; AgBr|: vang nhat; Agl|:
vang)

mTai DTD: AgX| + FIF + H* — mau cua
AgX|

m Ngay sau DTD: AgX| + FIr+ H" + Ag”
AgX|| Ag*FI- : c6 mau cua AgFl

GV: Tran T Phuong Théo
DHBK 49



Chat chi thi bat thuan nghich

m Giup xac dinh dlem cuOi cua qua trinh
Chuan ddé mét l1an do sw bién ddi thanh
phan héa hoc va cau truc chi thi mot cach
bat thuan nghich.

m \Vetyl da cam, metyl do, congo do ... bi
phan huy trong phan trng OXy hoéa khtr —
pH phai thich hop vi day cing la chi thi
acid — baz.

m Chi thi tao tua — khi tao tua thi khong bién
doi thuan nghich.

GV: Tran T Phuwong Thao
DHBK 50




" S
Chat chi thi tao thei‘mh frong
qua trinh chuan dé

m Ban than tac chat hay san pham cla
phan (ng chuan dd — tao ra dau
hiéu cho phan rng.

Vi du: chuan d6 cac chat khir khéng
mau bang KMnO, khi dw mot giot
KMnO, lam dd c6 mau hong nhat.

GV: Tran T Phuong Théo
DHBK o1



" J
Il. CAC CACH CHUAN PO
THONG DUNG

1. Chuan dé truec tiép

2. Chuan dé ngworc

3. Chuan dé thé

4. Chuan dé gian tiép

5. Chuan dé lién tiép hay phan doan

GV: Tran T Phuong Théo
DHBK
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" SN
1. Chuan dé truec tiép

Thuodc thir C cho dan vao dd cé X dén
diém cuoi chuan dé.

GV: Tran T Phuong Théo
DHBK 53



"

2. Chuan dé nguorc

m PP st dung khi khdong co chi thi thich hop
cho C + X, phan ng C+X tién hanh &
dieu kién khé khan.

m Cho lwong thira C xac dinh tac dung hét
voi X.

m X4c dinh lwong thira C bang dd chuan C1

GV: Tran T Phuong Théo
PHBK 54
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3. Chuan do the

m PP s dung khi khéng cé thudc thir hay
chi thi cho X.

m Cho AC1+X —>C1+AX
m Chuan dé C1 bang thudc thir C

GV: Tran T Phuong Théo
DHBK 95



4. Chuan do gian tiep

m X dwoc chuyén thanh hop chat khac co
cong thurc xac dinh. A,B;Y X......

m Chuan dé cau t& Y nao doé trong hop chat
bang thudc thir va chi thi thich hop.

m Khac chuan d6 thé la cau tr Y va X trong
cong thirc phan t cé thé giong hoac
khéng gidong hé sé ti lvong.

GV: Tran T Phuong Théo
DHBK 56
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5. Chuan do lién tiép hay phan doan

mHon hop chra X,X,,...X, lan lwot
chuan do bang thuoc thr C (hoac
nhiéu thuoc thw C,, C,,...C_) va chat
chi thi thich hop.

mYéu cau: chi c6 1 cau tr tham gia
phan &ng trong méi lan chuan do.

GV: Tran T Phuong Théo
DHBK 57



"
lll. CACH TINH KET QUA TRONG
PPPT THE TICH

Nguyén tac :

m Dwa vao dinh luat tac dur)g duwong lwvong:
Tai diem twong dwong: s6 duwong lwgng C
bang s6 dwong lwgng cua X.

GV: Tran T Phuong Théo
DHBK 58



"
lll. CACH TINH KET QUA TRONG
PPPT THE TICH

m Can a(g) mau, hoa tan va chuan dé bang
V. (ml) dd chuan C_:



. Y 4 Y 4 @ >
lll. CACH TINH KET QUA TRONG
PPPT THE TICH

Mau ran:

m Cén a(g) mau, hoa tan va dinh mirc thanh
V, ml dd loang, lay Vx ml dem chuan do
bang V. ml dd chuan Cc:

GV: Tran T Phuong Théo

DHBK 60



. Y 4 Y 4 o >
lll. CACH TINH KET QUA TRONG
PPPT THE TICH

Mau léng:
m Lay Vx ml dd mau, chuan dd bang Vc ml
dd chuan Cc:

GV: Tran T Phuong Théo
DHBK 61



. Y 4 Y 4 o >
lll. CACH TINH KET QUA TRONG
PPPT THE TICH

Mau léng:

m Lay Vml mau dam dac, pha loang thanh
V1 ml dd loang. Dung Vx ml dd chuan do
bang Vc ml dd chuan Cc.

GV: Tran T Phuong Théo
DHBK 62



" Ill. CACH TiNH KET QUA TRONG
PPPT THE TICH

KHAI NIEM O CHUAN:
m D6 chuan cia mét chat T,: s6 gam hay
mg chat X co trong 1 lit DD.

GV: Tran T Phuong Théo
DHBK 63



lll. CACH TINH KET QUA TRONG
PPPT THE TICH

KHAI NIEM BQ CHUAN:

m DO chuan theo chat xac dinh Tg.,: s
gam hay mg chat X tac dung vira da 1 ml
DD chuan C c6 nong do Ce.

GV: Tran T Phuong Théo
DHBK 64
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IV. CAC PHAN NG CHUAN bO
THONG DUNG TRONG PHAN TICH

1. Chuén do acid - baz
Chuan dé acid manh bang baz manh
Chuan do acid yéu bang baz manh
Chuéan do baz yéu bang acid manh
Chuan dé da acid bang baz manh
Chuan dé bang

2. Chuan dé tao taa

3. Chuan doé oxy héa khtr

4. Chuan dé tao phurc

GV: Tran T Phuong Théo
DHBK 65



CHUAN PO
ACID - BAZ



" A
Chuan dé acid manh bang baz manh

m Phan &rng chuan do: H* + OH-=H,0

GV: Tran T Phuong Théo
DHBK 67



" I
Mot so chi thi pH thong dung

DHBK

pH Mau Mau
Chi thi chuyén HlIn In
mau
Phenolphtalein 8,2 — 10 Khong mau | Tim
Bromothymol |6,0—-7,6 Xanh
xanh
Bromocresol luc |3.8 — 5.4 Xanh
Metyl dacam |3,1 —-44 Hong cam
Metyl :d mao 4,2 — 6,2 Do




GV: Tran T Phuong Théo
DHBK

(h)

NaOH

(c)
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Chuan dé acid yéu bang baz manh

m Py chuan d: HA + NaOH = NaA + H,0

GV: Tran T Phuong Théo
DHBK 70



"

Chuan db baz yeu bang acid manh

m P& chuan d6: A-+ HCI =HA + CI-

GV: Tran T Phuong Théo
DHBK
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Chuan dd da acid bang baz manh

Diéu kién 1
chuan do pH,,1=—(pKa, +pKa,)
tirng nac: 2
m k > 1010 1
| H.2=—(pK K
a AK 2 4 P 2(p a, +pKka,)

Cach tinh cac

1
pH tU’O’ng thdn — _(pKan T pKan+1)
dwong: 2

GV: Tran T Phuong Théo
DHBK 72



" S
Chuan do da acid bang baz manh

k, = 10212
s H,PO,+NaOH —  NaH,PO, +H,0

k, = 10741
= NaH,PO, + NaOH — Na,HPO, + H,O

k, = 10-12.38
= NaHPO, + NaOH — Na;PO, + H,O

GV: Tran T Phuong Théo
DHBK 73
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Chuan dd da acid bang baz manh

GV: Tran T Phuong Théo
DHBK
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" A
Chuan dd da baz bang acid manh

Diéu kién i
chuan d6 pH, 1=—(pKa_, +pKa )
tlrng nac: 2

m k> 1010 1

IAPKZ4 thz_E(pKaHQ +pKan1)

Cach tinh cac

pH twong pH.n=—(pKa, -1gC, ,)
dwong:

GV: Tran T Phuong Théo
DHBK 75



0000
Chuan do da baz bang acid manh

Na,CO; + HCl = = NaHCO3 + NaCl
k, = 107"

NaHCO; + HCl = = H,CO; + Na(Cl
k,=10""%

GV: Tran T Phuong Théo
DHBK 76
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Chuan do da baz bang acid manh

GV: Tran T Phuong Théo
DHBK 77
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Chuan dé da baz bang acid manh

GV: Tran T Phuong Théo
DHBK

78



= Mot mau nuwéc duoc gol la nwoc kiem kh|
chi*ra 1 hay 2 trong s6 3 ion (OH-; CO,?

HCO,).

m Co thé dung acid manh dé& chuan dd mau

KIEm:
Mau nwéc ¢
Mau nudc ¢
Mau nwéc ¢
Mau nwéc ¢
ot M@l NPO'C C

DHBK

i C
Ni C
i C

nra OH-
nra HCO;-

ntra CO,%

hra OH- & CO,2
h(ra CO.2 & HCO,

79



OH +H < H,O
— Co1DbTD
vO1pH , =7

GV: Tran T Phuong Théo
DHBK 80



Martin 5. Silberbarg, Choamistry: The Molecuwizr Noture of Mattar and Change, 209 Edition. Caopyright € Tha McGraw-Hill Companias, Inc. A1 rights resarved.

Strong Acid-Base Titration Curve
Volume of NaOH

added (mL) pH Titration of 40.00 mL of 0.1000 M HCI
00.00 1.00 with 0.1000 M NaOH
5 . 14_
10.00 1.22
20.00 1.48 ]
30.00 1.85 12
35.00 2.18
39.00 2.89 -
39.50 3.20 104 Phenulphthalem
39.75 3.50
39.90 3.90 -
39.95 4.20 8-
39.99 4.90
| 40.00 700 | X | B <+ pH=7.00 at
40.01 9.40 2 5- equwalenr:e point
40.05 9.80 |
40.10  10.40
40.25  10.50 '
40.50  10.79
41.00  11.09 Methyl red
45.00  11.76
50.00 12.05
60.00  12.30
70.00  12.43 0 T
B0.00 1252 10 20 30 40 50 60 70 80

A B Volume of NaOH added (mL)



GV: Tran T Phuong Théo
DHBK 82



GV: Tran T Phuong Théo
DHBK 83



GV: Tran T Phuong Théo
DHBK 84



OH- Vi: Ve trung hoa OH-

va nac 1 cta CO,*

(Vm— Vp): V¢, trung hoa
nac 2 cua CO,;%

* V¢ trung héa CO,;%: 2(V,,-V;)

GV: Tran T Phuong Théo
DHBK 85



GV: Tran T Phuong Théo
DHBK 86



Vp: Ve trung hoda nac 1
cua CO,~

(Vm— Vp): Viy¢ trung hoa
HCO, Nac 2 cua CO;*va HCO;

* V¢ trung hoa CO,% : 2V,

GV: Tran T Phuong Théo
DHBK 87



m Mau nuwéce chira OH- : Vo=V,

s Mau nwoc chlira HCO,”  :V,=0;V, #0
s Mau nwdc chira CO,% : 2V, =V,
s MAu nuwoc chira OH & CO.> = 2V, >V,

s Mau nwéce chira CO,2 & HCO,: 2V, <V,

GV: Tran T Phuong Théo
DHBK 88



CHUAN O
TAO TUA



m P& chuan do: C + X — CX|
m X:ClI;Br;I:....

m C: Hg"; Ag*

m Diéu kién cua pt tao taa:

Van toc p& I&n — tao tda nhanh
CX] c6 Tgr nhd (< 107 - 107%)
Taa it hap phu ban.

m Co6 3 PP chuan d6 thong dung: PP Mohr;
-.2P.Valhard; PP Fajans.

DHBK 90



m La PP chuan doé trwec tiéep.
m P& chuan do: Ag* + X- — AgX|
m P chi thi: 2Ag* + CrO,%> — Ag,CrO,|
(Tsr =107%)
m Diém cudi: Vang — hong dao
m Diéu kién chuan do:
oH = 6,5 — 8 (c6 NH,)
pH =6,5 - 10 (khong co NH,)
[CrO,2] = 102 M

GV: Tran T Phuong Théo
DHBK 91



Ich

Analyte: CI~ At endpoint, red
Titrant: Ag” precipitate
. Jadigator: CrO,>- Ag,CrO, formed.

ong Thao
DHBK 92




m La PP chuan dd nguoc.

m Chi thj tao phirc: Fe3* + SCN- — Fe(SCN)?*
m Diém cudi: tha trang duc — DD cam nhat
a.Didu.kidn: pH < 3

DHBK 93



m La PP chuan dé truc tiép.

m P& chuan dé: Ag* + X- — AgX|

mP& chi thi (chi thi hap phu):
Fluorescein (HFI)
(xem lai phan 3. (chat chi thi hap
phu))

GV: Tran T Phuong Théo
PHBK 94
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CHUAN 0
TAO PHUC



CAU TAO PHUC CHAT:
m lon trung tam: la ion kim loai c6 phu tang d
con trong
m Ligand: nhdm phan tr, ion cé nguyén to
con dién t& tw do n.
m lon trung tdm va ligand ndi vé&i nhau:
Lién két cong hoa tri
Lién két phoi tri

GV: Tran T Phuong Théo
DHBK 96



C—=N N C CH;
HO-N N-OH |+ N3 N
H,C—C—C—CHs N\

Dimetylglyoxim |

(TUA PO SON)

GV: Tran T Phuong Théo
DHBK 97



m Muc dich: xac dinh ham lwong ion
kim loai trong DD
m DD chuan: DD ligand tao phirc vé&i
ion KL (thwo'ng str dung EDTA Y#4)
m CB chuan do:
X" + H, Y% — XY™+ 2H*
m 3’(XY"4) > 107

GV: Tran T Phuong Théo

DHBK 98



X" + YY o MY™
n,=n ny,=n

Cy (X)) V(X) =Cy(Y).V(Y)

= [X].n.V(X)=[Y].n.V(Y)

= C,,(X).V(X)=C,,(Y).V(Y)



m Tao phwc theo ti 1€ mol 1:1

m Giai phong H* — pH thay doi — B ohae thay
d6i — phai dung dém pH

m Phirc cla chi thi v&i KL cling bén nhuwng
phai kém bén hon phirc chinh.

m Loai bo nhirtng ion kim loai khac cung tao
ohtrc voi EDTA:
Tao tla bén va loc bd tha
Thay dbi pH
Che dudi dang phirc khac, bén hon
o ran-@RG.PHUC VOI EDTA.

DHBK 100



m Dinh lwong Mg?* hay hon hop (Ca?t +

Mg?*): pH 10, chi thi Erio — den -

mDinh lwong Ca?: pH 12,5; chi thi
Murexide; Fluorescein.

m Dinh lwong Fed*: pH 2,5-3; chi thi
sulfosalicylic

m Dinh Ilwong AP*: pH5; chi thi P.A.N;
xylenol da cam.

GV: Tran T Phuwong Thao
DHBK 101



m CB chuan dé trwec tiep (pH 10):
Mg2* + H,Y? — MgY? + 2H*
m CB chi thi: Erio—-den-T
In + Mg%* < Mgin
(xanh) (Hong, tim)
m Khi chuan dd Mg?* & pH 10: khdng duoc cé
mat cta Ca?".
m Néu c6 mat cua Ca?": Vy la tong thé tich
EDTA tac dung v&i Mg?* va Ca?*

GV: Tran T Phuong Théo
DHBK 102



Mg2* EDTA

B

Xanh — Hong, tim Tim — Xanh

GV: Tran T Phuong Théo
DHBK 103



m CB chuan do trwec tiép (pH 12,5):
Ca?* + H,Y? — CaY? + 2H"*
a CB chi thi:

Murexide
In + Ca?* < Caln
(xanh) (Do)
Fluorescein
In + Ca# -

(hong cam)

GV: Tran T Phuong Théo
DHBK 04



m Chi thi Murexide (pH 12,5):

Ca% EDTA
/ZDTX\ Caln
[—in
Xanh — bo Po — Xanh

GV: Tran T Phuong Théo
DHBK 105



m Chuan dé lién tiép:
pH 2,5: chuan dé trwc tiép Fe3*
(B’rey = 10'27; B’ 51y = 1042)

pH 5: chuan do AIR* (B’ 4y = 1026)
theo cach chuan dé nguoc.

GV: Tran T Phuwong Thao
DHBK 106



o CB chi thi: sulfosalicylic
In + Fe¥* <« Feln
(khong mau) (Tim)

Fe>* EDTA

By )

Khéhn ng'Mau — tim Tim — mat mau tim




Cai-Vai = Cepra-Vepta— CcuVeu

a CB chi thi: PAN
In + Cu?*(Zn?*) <« Culn (Znln)
(vang) (Hong)

GV: Tran T Phuong Théo
DHBK 108
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Tén phwong phap la tén chat oxy hoa:
PP permanganat (KMnO,)
Phuwong phap dicromat (K,Cr,0-)
Phwong phap iod
Phwong phap bromat (BrO;)
Phwong phap ceri (Ce**)

GV: Tran T Phuong Théo
DHBK 110



-~ SFe’*

5FeZ+(

GV: Tran T Phuong Théo
DHBK 111

+ MnOy (5 + 8H* + Mn#* ;) + 4H,0

aq) (aq) (aq)
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