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Bai 1:
PHA CHE VA CHUAN PO DUNG DICH HCI, DUNG HCI VUA PHA PE CHUAN
LAI NONG PQ DUNG DICH NaOH

I. Muc dich

+ Bai 1 1a bai tap co ban dau tién trong thuc tap phan tich dinh tinh, dinh lugng
cta cac chat. Thuc hanh pha ché va chuan d lai dung dich chuan HCL.

& Tiép tuc sir dung HCI vira pha dé chuan d6 lai ndng d6 chwa biét ctia dung dich
can dinh phan NaOH.

Il. Tinh Toan két qua va pha ché hoa chat:

+ Pha dung dich Na,B40O7 tir NazB407.10H,0. Thé tich can pha la 250mL; ndng
d6 dwong lrong 0,AN ; M = 381,37g/mol., Xac dinh khéi luong
Na,B407.10H,0 Cé_l’l dl]ng .

Giai:
Du:ong |IIQHg cua NazB407.10H20 la:
_ % _ 38137 _ 190 69
Khéi lrong NayB;07.10H,0 can ding dé pha 250mL dung dich Na;B40-
0.INla:
x DxV
C. - 1000 — & = C. _ 0.1x190.69x 250 _ 477
N DxV 1000 1000
4+ Can 4,729 Na;B407.10H,0 pha thanh 250mL dung dich. tinh Cy
Giai :
M 38137

buong lugng D =—= > =190.69
n
Nong d6 duong lrong cua dung dich 1a:

C, =2 x1000= 2/2x1000 4 oqy

DxV ~190.69 x 250

& Pha 1 Lit dung dich HCI 0,IN tir dung dich gdc c6 P% = 38 % va d = 1.19
g/mL, Tinh lugng HCI 38% can ding:
Giai:
Nong d6 Cy caa dung dich HCI 38% 1a
_10xdxP% 10x1.19x38
C. D 36.5
Thé tich HCI 12.39N can ding dé pha 11it HC1 0.1N I :

C xV  0.1x1000
COXVOZC ><V :>VO= CO = 1239

=12.39N

=8.07mL
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I11. Két qua va bao céo két qua:
1. Thi nghiém I : Chuan d6 dung dich HCI

% Rua sach c&c dung cu thi nghiém, cho dung dich HCI vao Buret
chinh dén vach zero, phin dudi cua Buret khéng duoc c6 bot khi.

< Dung Pipet liy chinh x4c dung dich Na;B407 0.099N vira pha
vao binh nén sach, nhé thém 1~2 giot chi thi Metyl do.

< mo khoa Buret cho dung dich HCI tir tir nho xubng binh tam
giac, lic déu. Khi dung dich dot ngot chuyén tir mau vang sang
mau hdng thi dimg lai va ghi thé tich HCI tiéu ton ta dugc :

STT | Thé tich Na;B4O; 0.099N | Thé tich HCI
1 10 mL 10.7 mL
2 10 mL 10.5 mL
3 10 mL 10.5 mL

+ Tinh toan két qua thi nghi¢m:
% Phuong trinh chuan do6 :

Na.B.O,+2HCI +5H.0 =2NaCl +H.BO.

% Trudng hop chudn do tryc tiép : ‘
% Theo quy luat duwong lrong ta cd dugc nong d6 ciua HCI :

CoV . =CoV, = C, = Ve

Vi
Tinh sai s6 chi thi ;
Thi nghiém sir dung Metyl d6 ¢6 pT = 5.5 lam chét chi thi. Do d6
phuong trinh két thic chuin do ¢ pH 5.5 nén c6 [H] = 10°°. Vi
day la truong hop chuan d6 acid manh nén qua trinh chuan do
dimg trude diém twong duong. Tir d6 ta c6 thé tinh duoc sai s6
chi thi theo cdng thic:

*0

>

R/
¢

>

R/
%

+
H ] v
S% = — ><100
V RXC R
+ Tir dé ta c6 bang s6 liéu sau:
s | Thé  tich Thé tich | N6ng d6 | Néng do | pT Sai  sb
HCI Na;B4O; | Na,B;O7 | HCI chi thi chi thj

1 10.70 mL 10.00 mL | 0.0990 N 0.0925 N 55 -0.0065%
2 10.50 mL 10.00 mL | 0.0990 N 0.0943 N 55 -0.0064%
3 10.50 mL 10.00 mL | 0.0990 N 0.0943 N 55 -0.0064%
Tb 10.57 mL 10.00 mL | 0.0990 N 0.0937 N -0.0064%

2. Thinghiém II
Truwong hop 1: Vi chi thi Metyl da cam.
< Cho HCI 0.937N wira chuan do va Buret, lay chinh xac 10mL
NaOH can chuan d6 vao binh nén, thém vai giot chi thi Metyl da
cam. chuan d6 cho dén khi dung dich dot ngot chuyén tir mau
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vang sang mau da cam thi dirng lai, ghi lai thé tich ta c6 bang sb
liéu.

Stt | Thé tich NaOH | Thé tich HCI 0.0937N
1 10 mL 109 mL
2 10 mL 10.6 mL
3 10 mL 10.8 mL

+ Tinh toan két qua thi nghi¢m:
% Phuong trinh chuan do :

Na OH +HCI = NaCl +H.O

% Truong hop chuan do truc tiép : ‘
% Theo quy luat duwong lrong ta ¢ nong do ciia NaOH Ia :

CoxV =CaxV/ = G = Ve

Vi
s Tinh sai s6 chi thi :
% Thi nghiém sir dung Metyl da cam c6 pT = 4.0 lam chét chi thi.
Do d6 phuong trinh két thic chuan d6 & pH 4.0 nén c6 [H'] =
10°°. Vi day la truong hop chuan do Baz manh nén qua trinh
chuan d6 ding sau diém tuong duong. Tir d6 ta c6 thé tinh duoc
sai s chi thi theo cong thuec:

S [H J +VR)><100
° VgxCr

+ Tir do ta co bang so liéu sau:

DO

STT Thé  tich | Thé tich | Néng do | Néng do pT Sai s6
NaOH HCI HCI NaOH chi thi chi thi

1 10.00mL | 10.90mL | 0.0990N | 0.1079N |4 0.1898%

2 10.00mL | 10.60mL | 0.0990N | 0.1049N |4 0.1924%

3 10.00mL | 10.80mL | 0.0990N | 0.1069N | 4 0.1907%

Tb |10.00mL | 10.77mL | 0.0990 N | 0.1066 N 0.1910%

Trwong hgp 2: Véi chi thi Phenolphtalein

% Cho HCI 0.937N vira chuan do va Buret, lay chinh xac 10mL
NaOH cin chuan dd vao binh non, thém vai giot chi thi
Phenolphtalein. chuan do cho dén khi dung dich d¢t ngot chuyén
tir nau hong sang khong mau thi dung lai, ghi lai thé tich ta c6

bang s6 liéu.
Stt | Thé tich NaOH | Thé tich HCI1 0.0937N
1 10 mL 10.3 mL
2 10 mL 10.4 mL
3 10 mL 10.2 mL

+ Tinh toan két qua thi nghi¢m:
% Phuong trinh chuan do6 :

Na OH +HCI = NaCl +H.O
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Truong hop chuan do truc tiép : ‘
Theo quy luat duong lugng ta cd nong d6 ciia NaOH |a :

CoV,=CoxV = C, - e

Tinh sai s6 chi thi ;

Thi nghiém st dung phenolphtalein ¢6 pT = 9.0 1am chét chi thi.
Do d6 phuong trinh két thic chuin d6 & pH 9.0 nén c6 [OH] =
10®. Vi day la truong hop chuidn d6 baz manh nén qua trinh
chudn d6 dung trudc diém twong dwong. Tir d6 ta co thé tinh
dugc sai sé chi thi theo cong thuc:

o [vava).
V rxCr

100

S% =

+ Tir dé ta c6 bang s6 liéu sau:
STT Thé tich | Thé tich | Néng dd | Néng do | pT Sai s6
NaOH HCI HCI NaOH chi thi chi thi
1 10.00mL | 10.30mL | 0.0990N | 0.1020N |9 -0.0195%
2 10.00mL | 10.40mL | 0.0990N | 0.1030N |9 -0.0194%
3 10.00mL | 10.20mL | 0.0990N | 0.1010N |9 -0.0196%
Tb |10.00mL | 10.30mL | 0.0990N | 0.1020 N -0.0195%

IV. Traloi cau héi va giai bai tap:
1. Viét cac phan Gng xay ra trong qua trinh dinh phan Na;B,O; bang HCI?
Cac Phuong trinh Phén @ng xay ra:

@ Na.B.O,+7H.O =2NaOH +4H.BO,
(2 NaOH +HCI = NaCl +H.O

Cong gdp hai phuong trinh lai ta dugc :

3 Na.B.O;+2HCI +5H.,0 =2NaCl +H,BO,
2. Tinh pH caa dung dich HsBO3 ndng d6 0,1M biét pKyizgos = 9.24?
Giai:
Phuong trinh phan ly:
H.BO,—H +H.BO3
H.BO; ——H +H BO3~
H BO; —H *BO3
pH dung dich :

pH =%[pKa— IgCa]=%[9.24— Ig0.1]=5.12

3. Tai sao trong truong hgp dinh phan (pK1) nay nguoi ta dung Metyl do 1am
chat chi thi?
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Ta c6 : trong dung dich, Na,B;O; phan ly thanh NaOH va H3BO; theo
Phuong trinh:

Na.B.O.+7H.0 =2NaOH +4H.BO,

Khi dua dung dich vao dinh phan, NaOH trong dung dich sé tac dung
hoan toan voi HCI :

NaOH +HCI = NaCl +H.O

Khi dén diém tuong duong, toan bd NaOH d& Phan Ung hét voi HC,
trong dung dich chi con lai 1& H3BO3 dong vai tro tao moi truong pH cho
dung dich. Pong thoi ta c6, pH cua dung dich HsBO3 vao khoang 5.12 ,
trung vai khoang pH d6i mau cua chi thi Metyl do. Neén khi ta dung Metyl
d6 1am chi thi thi két thuc chuin dé sé roi vao diém gan diém twong duong
nhat va do d6 d6 chinh xac ciia két qua 1a cao nhat.
4. Tinh s6 mL dung dich HCI 38% (d=1.19g/mL) can thiét dé pha 250mL dung
dich HC1 0.1N?
Giai:
Nong d6 Cy caa dung dich HCI 38% 1a
0
C.- 10xd x P% _ 10x1.19x 38 ~12 39N
D 36.5
Thé tich HCI 12.39N can ding dé pha 250mL HCI 0.1N la:

C xV  0.1x250

= = = = ~2.018mL
COXVO C ><V VO CO 1239

5. Can lay bao nhiéu mL HNO3 68% (d=1.4g/mL) dé pha 5L HNO3 0.1N?
Giai:
Nong d6 Cy caa dung dich HNO3 68% 14 :
0
C _ 10xd xP% _ 10x1.4x 68 ~15.11N
" D - 63
Thé tich HNO3 68% dé pha 5L HNO;3 0.1N

C xV  0.1x5000

= =\ = = =~ 33.091mL
COXVO C XV VO CO 1511

6. Tai sao khi dung Metyl do va Phenolphtalein 1am chit chi thi trong truong
hop dinh phan dung dich NaOH d4 tiép xiic 1au v6i khong khi bang dung dich
HCI thi két qua khac nhau?

Giéi thich:

Vi NaOH Ia chit hut 4m manh va d& dang tac dung voi nhitng chat khac
nhu CO,, SO;... trong khdng khi 1am cho ndng d6 ciia nd giam xudng. do do
nong do cta no s& thap hon ndng d6 ban dau.

Bén canh do, khoang pH d6i mau ctia Metyl d6 va Phenolphtalein Ia khac
nhau, Metyl d6 c6 khoang d6i mau tir 4.4-6.2 va c6 pT=5.5 nén khi chuan do
NaOH qua trinh s& dung lai sau diém tuong duong, thi can lu’ong acid 16n hon.
Con dbi voi Phenolphtalein thi ¢6 khodng pH d6i mau tur 8-10 va c6 pT=9 nén
qua trinh chudn do ding trude diém tuong duong do d6 can it acid hon.
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7. Tim nong d6 dwong luong gram va do chuan cia dung dich KOH néu liy
0.1485g acid H,C4H40,4 hoa tan roi dinh phan bang dung dich KOH thi hét
25.2mL dung dich KOH?

Gidi:
Phuong trinh phan {ng:

H.C.H.0.+2KOH = K,C.H.0.+2H.0

Nong d6 duong lwong gam va d6 chudn cia dung dich KOH Ia:

a) C :%Xlooo _ M «on % Nion ¥1000 _ 2r-]H 2C4H4O4X1000
N DKOH ><V KOH M KOH ><V KOH V KOH
2a
EPHLHO: 1000 2x0.1485 1000
<C,= M.cho. =118 ~0.1N
§ V on 25.2 B

DxC  0.1x56 By
b) T= = = /mL
) 1000 ~ 1000 2-6x10 ¢

8. Cho 9.7779g acid HNO3 dém déc vao nudc pha loang thanh 1L. Pé dinh phan
25mL dung dich NaOH 0.104N can 25.45mL dung dich acid vira pha ¢ trén.
Tinh nong d6 phan tram cta dung dich HNO3 dam dac?

Giai:
Phuong trinh phan tng:

HNO:+NaOH = NaNO,+H.O

Theo quy luat duong hrong ta c6 duoc nong d6 cua HCI :

Co*Vi  25x0.104
CXXVX:CRXVR:CX: i/x R = 25 45 =~ (0.1022N

Khéi luong HNO; tinh khiét 1a:
DxV
& 1000 s C,xDx _ 0.1022x 63x1000

Cu= DxV 1000 1000
Phan tram cua HNOs la:

~ 6,439

a 6.439 oo
PYyson = %100 =~ 100 = 65.85%

9. Tinh sb gram HsPO, c6 trong dung dich néu khi dinh phan dung dich bang
dung dich NaOH 0.2N ding Phenolphtalein [am chat chi thj thi tbn 25.5mL
dung dich NaOH?

Gidi:
Phuong trinh phan Gng:

H.PO.,*2NaOH = Na.HPO,+2H.0

S6 mol cia NaOH va HsPO, la:
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Nuor = Cu . XV o = 0-2% 255x10 =5.1x10  mol

1 5.1x10°
= Nuspos :EnNaOH _T

Khéi lwgng cua H3POy la:

Misros = Nispos ™ M H3PO4=2-55 ><:|.073><98 202499g

—2.55x10  mol
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- XAC PINH NONG PQ CH3COOH, H3PO4 VA NH,OH.
- XAC PINH HAM LUQNG Na,CO; TRONG Na,CO3 KY THUAT.
- XAC PINH NONG PO NaOH VA Na,CO;TRONG HON HQP.

I. Muc dich.

+ Thuc tap dinh phan, xac dinh né)ng dd ciua mot cht bt ky dang ton tai & dang
dung dich ma ta chua biét ndng do, thong qua thuc tap dinh phan dung dich
CchOOH, H3PO4Vél NH4OH.

4 Xac dinh tap chét c6 trong mot chét duoc san xuét trong k¥ thuat.

& Luyén tap thyc hanh phan tich thanh phan hdn hop va nong d6 cta chung.

Il. Tinh toan két qua va pha ché hoa chit.
&« Pha 1 Lit dung dich HCI 0,IN tir dung dich gbc c6 P% = 38 % va
d=1.19g/mL, Tinh lxong HCI 38% can ding:
Giai:
Nong d6 Cy caa dung dich HCI 38% 1a
0
C.- 10xd x P% _ 10x1.19x 38 ~12 39N
D 36.5
Thé tich HCI 12.39N can ding dé pha 11it HC1 0.1N I :

CoxV,=C xV =>VO=C “V 0.1x1000

CO 12.39

4 Pha chi thj hon hop c6 pT =5
Pé pha hon hop chi thi cd pT = 5 can ¢6 hai chi thi 1a Metyl d6 0.2% trong
rugu va Bromcresol 0.1% trong rugu; liy thé tich hai chi thi bing nhau, hoa
tron va khudy déu, ta duoc mot chi thi c6 pH dbi mau tir 4.9 dén 5.3 va co
pT=5.

& Can chinh xéac 0.2g Na,COs3, hoa tan hoan toan bang 50mL nudc cat.

1. Két qua va b&o céo két qua.

1. ThinghiémI:

% Lay chinh xac 10mL dung dich CH3COOH vao binh tam giac, nho
thém vai giot chit chi thi Phenolphtalein 0.1%. Tir Buret nhé dung
dich NaOH 0.1N xudng cho dén khi dung dich chuyén sang mau
hong va khong dbi mau trong khoang 5 gidy. Ghi lai thé tich da
diing ta c6 bang s6 liéu.

=8.07mL

Lan thi nghiém | Thé tich NaOH 0.1 N d& dung
1 10.9 mL
2 10.9 mL
3 10.8 mL

+ Tinh toan két qua thi nghi¢m.
% Phuong trinh chuan do:

Na OH +CH.COOH = CH.COO Na +H.O
% Trudng hop chudn do tryc tiép aciq yéu bang baz manh
% Theo quy luat duong lrong ta ¢ nong do cuia CH3;C OOH la

CoxV,=CoV = C, - S e
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Tinh sai s6 chi thi ;

Thi nghiém sir dung phenolphtalein ¢6 pT = 9.0 1am chét chi thi.
Do d6 phuong trinh két thic chudn d6 ¢ pH 9.0 nén c6 [OH] =
10°.. Nén gua trinh chuan d¢ dirg sau diém tuong duong. Tur do
ta c6 thé tinh duoc sai sb chi thi theo cong thic:

“on v v
S% - V rXCR

+ Tur dé ta co bang so liéu sau:

R/ R/
L X X4

STT Thé  tich | Thé tich | Néng do | Néng do pT Sai s6
CH;COOH | NaOH NaOH CH3;COOH | chi thi chi thi

1 10.00mL | 10.90mL | 0.1000N | 0.1090N |9 0.0192%

2 10.00mL | 10.90mL | 0.1000N | 0.1090N |9 0.0192%

3 10.00mL | 10.80mL | 0.1000N | 0.1080N |9 0.0193%

Tb |10.00mL |10.87mL | 0.1000 N | 0.1087 N 0.0192%

2. ThinghiémII :
Trwong hgp 1: Chi thi Metyl do 0.1% va Phenolphtalein 0.1%

< LAy 10mL dung dich HsPO,4 vao binh tam giac, cho thém 2~3 giot
chat chi thi Metyl d6 0.1%, cho tir tir dung dich NaOH 0.1N vao
binh cho dén khi dung dich chuyén tir mau d6 sang mau vang cam
thi ngung lai, ghi thé tich NaOH da tiéu ton. Tiép tuc cho thém vai
giot chat chi thi Phenolphtalein tiép tuc chuan cho dén khi dung
dich chuyén tir mau vang sang mau da cam thi ngung lai, ghi lai
thé tich d4 tiéu ton. ta dwoc bang sb liéu:

Stt | Thé tich tiéu ton (Metyl d6) | Thé tich tiéu ton (Ph.ph)
1 [87mL 14.6 mL
2 [85mL 14.7 mL
3 8.6 mL 14.5 mL

+ Tinh toan két qua thi nghi¢m.
% Phuong trinh chuan do :

Na OH +H.PO.,= Na H.PO,+H.O (Pu)
Na OH +Na H.PO.,= Na.H PO,+H.O (Pu2)
Na OH +Na.H PO.= Na,PO.,+H.O (Pu3)

4 Véi chi thi Metyl d6 : phan tmg Xay ra ¢ nac phan tng thir nhat ciia
acid (Pul)
% Truong hop chuan d6 truc tiép:
< Theo quy luat duong hrgng ta cd ndng d6 cua HsPO, Ia:

CoV,=CoxV = C, - e
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+ Tirdo ta co bang so liéu sau:

- Thé tich | Th& tich | Néng do | Néng do
H3PO4 NaOH NaOH H3PO4

1 10.00mL | 870mL | 0.1000N | 0.0870 N

2 10.00mL | 850mL | 0.1000N | 0.0850 N

3 10.00mL | 8.60mL | 0.1000N | 0.0860 N

Tb |10.00mL |860mL |0.1000N | 0.0860N

4 Véi chi thi Phenolphtalein : phan tmg Xay ra ¢ nic phan ng thir
hai cua acid (Pu2)

< Theo quy luat dwong hrong ta c6 ndng do cua HoPO, Ia:

V R =V Phenolphtalein _V Metyl.do

% Truong hop chuan do truc tiép:

CexV
—_ _ R R
Cxxvx _CRXVR:CX o V
X
+ Tirdo ta co bang so liéu sau:
o | Thé tich | Thé tich | Néng d6 | Nong — do
H3PO4 NaOH NaOH H,PO4
1 10.00 mL 590mL | 0.1000 N 0.0590 N
2 10.00 mL 6.20mL | 0.1000 N 0.0620 N
3 10.00 mL 590mL | 0.1000 N 0.0590 N
Th 10.00 mL 6.00 mL | 0.1000 N 0.0600 N

Trwong hop 2: Chithi c6 pT = 5.1 va pT=10.1
< LAy 10mL dung dich H3PO,4 vao binh tam giac, cho thém 2~3 giot
chat chi thi pT = 5.1 cho tir tir dung dich NaOH 0.1N vao binh cho
dén khi dung dich chuyén tir mau doé sang mau xanh lyc thi ngung
lai, ghi thé tich NaOH d4 tiéu ton.

Stt | Thé tich tiéu ton
1 |85mL
2 8.4 mL
3 8.5 mL

< Lay 10mL dung dich HsPO4 vao binh tam gic cho thém vai giot
chat chi thi pT = 10.1 (thay bang Phenolphtalein pT = 9) chuan cho
dén khi dung dich chuyén tir mau vang sang mau tim thi ngung
lai, ghi lai thé tich d4 tiéu ton. ta duoc bang s6 lidu:

Stt | Thé tich tiéu tén
1 [15.0mL
2 [152mL
3 [151mL
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+ Tinh toan két qua thi nghié¢m.
% Phuong trinh chuan do :

Na OH +H.PO.,= Na H.PO,+H.O (Pu)
Na OH +Na H.PO.,= Na.H PO,+H.O (Pu2)
Na OH +Na.H PO.= Na,PO.,+H.O (Pu3)

% Véi chi thi pT = 5.1 : phan ing Xdy ra & nic phan tng thir nhat ciia
acid (Pul)
% Truong hop chuan d6 truc tiép:
< Theo quy luat duong hrgng ta cd ndng d6 cua HsPO, I:

CexV
—_ _ R R
CoV=CexV=Cy=",—
Vi«
+ Tur dé ta co bang so liéu sau:
oy | Thé tich | Thé tich | Néng d6 | Nong ~ do
H3PO4 NaOH NaOH H3PO4
1 10.00 mL 8.50 mL 0.1000 N 0.0850 N
2 10.00 mL 8.40 mL 0.1000 N 0.0840 N
3 10.00 mL 8.50 mL 0.1000 N 0.0850 N
Th 10.00 mL 8.47 mL 0.1000 N 0.0847 N

% Vi chi thi Phenolphtalein

ung thtr hai cta acid (Pul,2)
Ce=Ch.pH.*Ch.po.
% Truong hop chuan do tryc tiep:

< Theo quy luat dwong hrgng ta cd ndng d6 cua HsPO, I

: phan tmg Xay ra ¢ nacl va 2 ctia phan

CexV
—_ _ R R
CixV=CoV=Cy=",
Vi«
+ Tur dé ta co bang so liéu sau:
o | Thé tich | Thé tich | Néng d6 | Nong — do
H3PO4 NaOH NaOH H3PO4
1 10.00 mL 15.00 mL | 0.1000 N 0.1500 N
2 10.00 mL 15.20 mL | 0.1000 N 0.1520 N
3 10.00 mL 15.10 mL | 0.1000 N 0.1510 N
Th 10.00 mL 15.10 mL | 0.1000 N 0.1510 N

3. Thinghiém III :
% Lay 10mL NH;OH vao binh ndn, thém vai giot Metyl da cam
0.1%, cho tir tir HCL 0.1N tir Buret vao va ldc déu cho dén khi
dung dich chuyén tir mau vang sang mau da cam, ghi sb thé tich
HCI d& dung.
% Lam tuong tu vai chi thi Metyl d6 0.1%
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% Qua hai lan thi nghiém véi hai thudc thir ta c6 két qua sau:

Thé tich HCI \ing véi chi thi | Metyl da cam | Metyl do
1 3.9 8.0
2 3.7 7.9
3 4.0 8.1

+ Tinh toan két qua thi nghi¢m:

% Phuong trinh chuan d6:

NH.OH +HCI = NH.CI +H.O

< Trudng hop chuin do tryc tiép baz yéu bang acid manh

o
*

CxVe

CoVy=CoV:=Cy= V.

% Tinh sai sb chithi:

s Theo quy luat duong lrong ta cd ndng d6 cia NH4OH 1a

% Thi nghiém sir dung Metyl da cam va Metyl d6 1am chat chi thi.
Do do phu:ong trinh két thic chuan d6 ¢ pH 4.0 va pH 5.5 nén c6
[H'] = 10" va [H'] = 10°° Nén qla trinh chuan do dimg trude
diém twong dwong. Tir d6 ta co thé tinh dugc sai s6 chi thi theo

cong thirc:
[ * <ty v Jaoo
V rxCR

+ Tur do ta c6 bang s liéu sau:
% Doi vai chi thi Metyl da cam:

5% =-

orr| Thétich | Thé tich Nggg Nggg pT Sai s6
NH,OH HCI HCl NH,OH chi thi chi thi
1 | 10.00mL | 3.90mL | 0.10N | 0.04 N 4 0.3564%
2 | 1000mL | 3.70mL | 0.10N | 0.04 N 4 0.3703%
3 | 10.00mL | 4.00mL | 0.10N | 0.04N 4 0.3500%
Tb | 10.00mL | 3.87mL | 0.10N | 0.04N 0.3589%
% Dbi voi chi thi metyl do:
orr| Thétich | Thétich Nggg Nggg pT Sai s6
NH,OH HCI HCl NH,OH chi thi chi thi
1 | 10.00mL | 8.00mL | 0.10N | 0.08 N 55 | 0.0071%
2 | 1000mL | 7.90mL | 0.10N | 0.08 N 55 | 0.0072%
3 | 1000mL | 810mL | 0.10N | 0.08 N 55 | 0.0071%
Tb | 10.00mL | 8.00mL | 0.10N | 0.08N 0.0071%

4. Thinghién IV :

% Cho 0.2g Na,COj3; vao binh nén va hoa tan hoan toan vai 50mL
nudc CAt.

< LAy 10ml cho vao binh tam gi4c chuan do cho thém vai giot chi thi
Bromcresol xanh cho cho thém 10mL dung dich HCI 0.1N dung
dich sé chuyén tir mau d6 sang mau vang cam. Pem hdn hop sau
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phan trmg dun soi vai phit, cho thém vai giot chi thi Phenolphtalein
va thuc hién Ch?uén do6 bang dung dich NaOH 0.1N cho dén khi
dung dich chuyén tir mau vang sang mau da cam thi dung lai, ghi

két qua thu duoc ta c6:

Lan thi nghiém | Thé tich NaOH
1 2.3 mL
2 2.2 mL
3 2.3 mL

+ Tinh toan két qua thi nghi¢m:
% Phuong trinh chuan do :

Na.CO,+HCI = NaCl +H.CO;

H.CO,~—~CO0,+H.0
Na OH +HCI = NaCl +H.0

% Truong hop chuan d6 nguoc : )
% Theo quy luat duong lugng ta c6 khoi luwgng cua Na,COj; trong

CxXVx+CR'XV R':CRXVR:mx =

10mL la:

CRXVR_CR'XV R'
1000 Dy

% Khdi luong ctia NaCO3 trong 50mL 1a

50><mx
a ="

% Phan tram khbi lugng cua Na,COs la:

PY% =%><100

+ Ta co bang sb lidu sau :

STT Khéi luong Thé tich Thé tich Khéi Prlén
can Na2CO3 (pha) | Na2CO3 (lay) lwong tram

1 0.200 g 50.00 mL 10.00 mL 0.163g | 81.6%

2 0.200 g 50.00 mL 10.00 mL 0.165g | 82.7%

3 0.200 g 50.00 mL 10.00 mL 0.163g | 81.6%

Tb 0.200 g 50.00 mL 10.00 mL 0.164g | 82.0%

5. Thi nghiém V

Phwong phap 1

% Lay 10mL hén hop NaOH+Na,CO3 cho vao binh tam giac, thém

vai giot chi thi Phenolphtalein va thuj hién chuan do bang dung
dich HCI 0.1IN cho dn khi dung dich chuyén tir mau tim sang
khéng mau, ghi thé tich V1 thu duoc. Sau d6 cho thém vai giot chi
thi Metyl da cam va tiép tuc chuan do cho dén khi dung dich
chuyén tir mau vang sang mau da cam thi ngung lai va ghi lai thé
tich V, da dung. Ta c6 bang s liéu sau:

lan | V1 V2

1 111 mL | 125 mL
2 11.3 mL | 124 mL
3 112 mL | 124 mL
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+ Tinh toan két qua thi nghi¢m:
% Phuong trinh chuan d¢:

Na.CO,+HCI = NaCl +NaH CO.
NaH CO,+HCI| = NaCl +H.CO,

Na OH +HCI = NaCl +H.O

% Xéc dinh khdi lwong cia cac thanh phan trong hdn hop:

_2V,-V,

NaOH HCI NaOH
Myon = o0g * Crar* D
MNa.co, ™2 1000 “*CuaxDya,co,
«% Tinh thanh phan phan tram cia cic chit:
— mNaOH
P%NaOH - m +m =100
NaOH Na.CO:.
PY%na,co, =100~ P00
+ Ta co bing sb liéu sau:
. . . DPuwong DPuwong Phan Phan
Thé tich Thé tich Nong do lwong lwong tram tram
Stt V, V, HCI NaOH Na,CO3 NaOH Na,CO3
1| 11.10 mL 12.50 mL 0.10 N 40 53 72.33% 27.67%
2| 11.30 mL 12.40 mL 0.10N 40 53 77.77% 22.23%
3] 11.20 mL 12.40 mL 0.10 N 40 53 75.87% 24.13%
Th | 11.20 mL 12.43 mL 0.10 N 75.33% 24.67%
Phwong phap 2:

< Lay 10mL dung dich NaOH+Na,COs cho vai giot chat chi thi
Metyl da cam vao thyc hién chuan d¢ bang HCI 0.1N cho dén khi
dung dich chuyén tir mau vang sang mau da cam thi ngung lai va

ghi thé tich V1. Ta co bing s6 liéu sau :

Lan thi nghiém | Thé tich HCI tiéu ton
1 7.8 mL
2 7.9 mL
3 7.6 mL

% Lay 10mL hdn hop trén cho vao binh tam giéc, thém 5~7mL dung
dich BaCl, 5% va 8~10 giot chi thi Phennolphtalein, khéng can
loc bo két tua, dem hdn hop dinh phan bang dung dich HCI 0.1N
cho dén khi mat mau dung dich, ghi lai thé tich V, ta duoc :

Lan | Thé tich HCI tiéu tén
1 6.0 mL
2 5.8 mL
3 5.9mL
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+ Tinh toan két qua thi nghi¢m:
% Phuong trinh chuan d¢:

Na.CO,+HCI = NaCl +NaH CO.
NaH CO,+HCI| = NaCl +H.CO,
Na OH +HCI = NaCl +H.O

% Xéc dinh khdi lwong cia cac thanh phan trong hdn hop:

V
mNaOH = 10020 X CHCI X DNaOH

_ Vv 1 -V 2
MNa.co,~ % 1000 < CaxDyaco,
«% Tinh thanh phan phan tram cia cic chit:

m NaOH
P%NaOH = x 100
m NaOH + m Na2C03

PY%na,co, =100~ P00
+ Ta co bing sb liéu sau:

. . . DPuwong DPuwong Phan Phan

Thé tich | Thétich | Nong dé lwong lwong tram tram
Stt V, V, HCI NaOH Na,CO; NaOH Na,CO;
1|780mL | 9.60 mL 0.10N 40 53 55.71% 44.29%
2] 790mL | 10.00mL | 0.10N 40 53 51.03% 48.97%
3] 7.60mL | 9.30 mL 0.10N 40 53 56.70% 43.30%
Th | 7.77mL | 9.63 mL 0.10N 54.48% 45.52%

Trang : 16




e PHA CHE VA XAC PINH NONG PQ DUNG DICH KMnO,
. XAC PINH NONG PQ CUA DUNG DICH SAT (II) BANG KMnO,

Muc dich.

+

+

Luyén tap pha ché dung dich chuin va st dung H,C,04 dé xac dinh lai ndng
d6 cua dung dich chuén dé pha la KMnOs,.

Str dung dung dich chuan vira pha duoc dé dinh phan dung dich sit (II)
dong thoi ting cudng k¥ ning cho nhitng qua trinh thuc hanh phan tich
mdi trudng trong thuye té.

Tinh toan két qua va pha ché hoa chit.

+

Pha ché dung dich H,C,0, 0.05N, tinh lwong can H,C,04.2H,0 can thiét dé
pha 100mL va 500mL dung dich ?
. o Giai:
Luong cén can thiét d¢ pha 100mL :
C.xDxV  0.05x63.0335x100

a
= 1000 = a= ~(0.3152
Cu=py 100= 1000 1000 ]
Luong cén can thiét d¢ pha 500mL :
x D xV
C. - & 1000 8 C, _ 0.05x63.0335x 500 ~1.5758g
N DxV 1000 1000

Can 0.3151g H2C,04.10H20 tinh ndng d6 duong lwong khi pha thanh 100mL
dung dich.
. Giai:
Nong d6 cua dung dich la:
C.= a <1000 = 0.3151x1000 ~0.
N DxV 63.0335x100 i
Pha 250mL dung d ich H,SO4 6N, tinh thé tich H,SO4 98% (d = 1.84g/mL)?
Giai:
Nong d6 Cy cta dung dich H,SO4 98% Ia :
_10xdxP% 10x1.84x98

05N

C =~ 36.8N
" D o4
Theé tich H,SO,4 98% can dung dé pha 250mL H,SO,4 6N la :
C xV  6x250
X = X = = = =~ 40.761mL
CO VO C V VO CO 368

Pha hdn hop hai acid H,SO4 va HzPOy:

Lay 150ml H,SO, dac (d = 1.84g/mL) va cho that can than vao 500mL nudc,
dé nguoi, roi lai thém 150mL H3PO,4 dic (d = 1.7g/mL) sau dé pha thanh
1000mL dung dich.

IV. Két qua va béo cao két qua.

1. Thinghiém I : Dinh phan dung dich KMnO,
% Lay 10mL dung dich H2C,0, vira pha cho vao binh tam giac, thém
7mL dung dich H,SO, 6N, dun ndng trén bép dién dén 70~80 do.
< Cho tir tir dung dich KMnO,4 vao hdn hop trén, luc dau cho that
cham dé tao du lrong Mn?* am x(c tac, sau do6 cé thé tang toc do
nhanh hon, chuan cho t6i khi dung dich c6 mau hong trong khoang
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30gidy ma dung dich khdng d6i mau thi ngung lai, ghi thé tich
KMnO4 da dung ta dugc:

lan | Thé tich KMnO,
1 9.8 mL
2 10.0 mL
3 9.9 mL

+ Tinh toan két qua thi nghiém :
% Phuong trinh chuan do :

2KMnQ,+5H.C.0,+3H.S0,
=K.S0+2MnSO+10CQO,+8H,0

% Trudng hop chudn do tryc tiép :
% Theo quy luat duwong lrong ta cd nong do cia KMnOy 12 :

CoxV,=CoxV/ = C, - e

+ Ta co biang sb liéu sau:

orp| Thétich | Thétich | Néngdo Nggg
KMnO, H,C,0, H,C,0, KMnO4

1 | 980mL | 1000mL | 005N | 0.05N
> | 100mL | 1000mL | 005N | 0.05N
3 | 990mL | 1000mL | 005N | 0.05N
To | 9.87mL | 10.00mL | 005N | 0.05N

2. Thinghiém II
% Lay 10mL dung dich Fe** vao binh tam gi4c, thém 7mL dung dich
hén hop hai acid H,SO,4 va H3PO,, ding KMnO, vira dinh phan ¢
trén dé chuin do luong Fe** c6 trong dung dich, thuc hién dinh
phan cho dén khi dung dich c6 mau hong va khdng mat mau trong
khoang 30gidy thi ngung lai, ghi thé tich KMnO, da dung.

Lan | Thé tich KMnOQO,
1 9.8 mL
2 9.9 mL
3 9.9 mL

+ Tinh toan két qua thi nghi¢m:
% Phuong trinh chuan do :
- * 3+ 2+
5Fe¢*+MnO, *8H =5Fe ~ +Mn ~ +4H,0
% Theo quy luat dwong lrong ta c6 ndng do cua Fe®* 13 :

CoxV,=CoxV = C, = SV

% Trudng hop chudn do tryc tiép ta c6 do chuin cua Fe?* 1a
_ aFe _ (:FeXVFe>< DFe _ (:KMnO4><VKMnO4>< DFe
Vs = (9/L)
Ve Ve Ve
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+ Ta co bing sb liéu sau:

Thé tich | Thé tich | Nongdo | Nong do | wr - -
S| 'SEn | KMnos | Kmno. | Satqny | POchudn
1] 0.0100L | 0.0098L | 0.05N | 005N | 2.74 giL
2 0.0100L | 0.0099L | 005N | 005N | 2.77 giL
3] 0.0100L | 0.0099L | 005N | 005N | 2.77 giL
Tb | 0.0100L | 0.0099L | 0.05N | 005N | 276 giL

V. Traloi cau héi va giai bai tap.
1. Tai sao khong thé pha dung dich KMnO4 ¢6 nong do dinh trudc theo lugng
can chinh xac ?

Tra loi : Trong dung dich, va trong diéu kién co cac chat khtr khac,
KMnO, dé dang tac dung va tao thanh hop chét khac, trong nudc, dudi tac dung
cta khudy déo va Chiéu sang, KMnOj ciing dé dang bi phan huy thanh chat khéc,
do do ta khong thé pha dung dich KMnO, cé néng do xac dinh béng mot luong
can chinh xac dugc.

2. Giai thich cac diéu kién thi nghi¢m : thém H,SO,, dun noéng dung dich, tdc do
thém thudc thir vao dung dich ban dau phai rit cham?
Giai thich :

Thém H,S0, : trong cac phan tng cia KMnOs, néu trong diéu
kién c6 moi truong pH cang nho, tinh Oxi hod cua n6é cang manh, d6 do
can thém H,SO, dé tao moi truong cho phéan ng nhanh va manh hon. Bén
canh d6, H,SO, con dong vai trd 1a mot trong s6 cac chat tham gia phan
ung.

Pun néng dung dich: ¢ di¢u kién thuong, khdng céd xtc tac, khi
tiép xuc voi nhiét do, dung dich KMnOy ciing dé dang bi phan huy. Nhu
vay khi ta dun nong thi lam ting kha nang phan {rng ctia nd, nghia la lam
tang tbc do phan ng dé tranh mat thoi gian dai va lam anh huong dén
nong d6 ciia dung dich khi tiép xtc lau véi anh sang.

Tbc do thém thude thir ban dau rat cham sau d6 méi tang toc do
lén 14 vi : cAc phan Gng cua KMnO, thudng cin c6 Mn** dé lam xuc tac
cho phén tmg dién ra nhanh hon. Do vy ldc dau ta thém that cham dé cho
phan tng dién ra tir tir vi lic nay phan u:ng dién ra rat chim va cling 1a thoi
gian dé tao dwoc mot hrgng Mn?* 1am xdc tac cho phan Gng rdéi méi tang
tdc do chuan d6 dung dich.

3. Tai sao khi dinh phéan, dé 1au mau cia KMnO, lai bién mat ?
Gidi thich:

Trong diéu kién thuong : KMnO, trong dung dich d& dang bi phan
huy dudi tac dung cua anh sang va nhiét. dic biét trong diéu kién c6 H”
lam xdc tac thi qua trinh dé lai dién ra cac manh liét hon nén khi chuan do
néu ta dé 1au thi mau caa dung dich b bién mit do KMnO, dé bi phan hiy
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4. Liy 0.2g mau quing chira MnO, ché hoa lgéng H,C504 du va H2SO4. Thé tich
dung dich H,C,04 da lay 1a 25mL va dé chuan d6 lugng HC;04 du can
20.0mL dung dich KMnO4 0.02N. Biét rang 25.0mL dung dich H,C,04 tac
dung vira hét vai 45.0mL KMnO4 0.02N. Tinh phan tram Mn trong quang?

Gidi :

Cac phuong trinh phan tng xay ra:

MnO.+H.C.0,+H.SO,=MnSO,+2C0O,+2H,0
2KMnQ,+5H.C.0,+3H.S0,

=K.SO.+2MnSO+10CO,+8H,0

Luogng acid H,C,0,4 da tac dung voi MnO;, la :

Thé tich (mL) KMnO, H,C,04 H,C,0, tac dung voi MnO»
Trudce khi phan tng | 45 25 0
Sau khi phan trng 20 X 25-X=Yy
) _ 20x25 _ 111mL
Vay 45

y = 25 — x=139mL
Nong do ctia HoC,04 12 :
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C., - 0.020x45 0,036\

25
S6 mol ctia H,C204 tac dung véi MnO; va s6 mol MnO 2 :
CV  0036x139
nH2C204 = CM XV = 2 = 2 = 025mO|

nMnCQ nH 2C204 = OZSnOI
Phan tram cta Mntrong quang 1a :

m=Mxn =
MxmxlOO ]
= 0pMn= VM2 =
rnquang
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Bai 4: .
PHUONG PHAP OXY HOA KHU - PHEP PO PI CROMAT, 10T

I. Muc dich.
& Dinh phan ndng d6 cua Sit (IT), Na,S,03 va Dong (IT) trong dung dich.
4 Thuc tap sir dung thanh thao phuong phap chuan do oxy hoa khir trong phép
do Dicromat va Iot.
Il. Tinh toan két qua va pha ché ho chit.
4 Pha 500mL dung dich Na;S,03 0.05N, tinh lrong can Na,S;03.10H,0 cin
dung ?
Giai:
Luong can can thiét ¢& pha 500mL Na;S;03 0.05N :
C.- ><1000:>a=CNXDXV _ 0.05x 248.18x500
DxV 1000 1000

~ 6.2045g

4 Pha 500mL dung dich K;Cr,07 0.05N, tinh lugng can K,Cr,07 can ding ?
Giai:
Luong can can thiét & pha 500mL K,Cr,07 0.05N :
x D xV
C. - 1000 = a = C, _ 0.05x49.032x500
N DxV 1000 1000

~1.2258¢

+ Pha 250mL dung dich KI 5%, tinh lwgng can Kl ?
Giai:
Xét trueong hop khdi lwong riéng cua dung dich 1a d = 1g/mLtacé V =m

a P%xm 5x250
0fh =—x100= a = = =125
P /0 m 100 100 9

+ Pha 250mL dung d ich H2SO4 2N,4N  tinh thé tich H2SO4 98% (d =
1.84g/mL) can dung?
Nong d6 Cy cta dung dich H,SO4 98% Ia :
0,
CN _ 10xd x P% _ 10x1.84x98 ~ 36.8N
D 49

Thé tich H,S0, 98% can dung dé pha 250mL H,SO, 2N 14

COXVO=C x\V/ :>VO=CC>:<>/ =2;62.:0

Thé tich H,S0, 98% can dung dé pha 250mL H,SO, 4N 14 :

=13.587mL

C xV 4x250
= X — = = ~27.174mL
COXVO C V VO CO 368
+ Pha 100mL dung dich Hé tinh bat 0.5%, tinh lrong can Ho tinh bot can dung?

Giai:
Xét trueong hop khdi lwong riéng cua dung dich 1a d = 1g/mLtacé V =m

a P%xm  0.5x100
0fh =—x100=> a= = = 0.5
P% =~ 100 100 9
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4 Pha 250mL dung dich HsPO,4 4N tinh thé tich HsPO, 85% (d = 1.7g/mL) can
dung?
‘ Giai:
Nong d6 Cy cuia dung dich H3PO,4 85% Ia :
0
_ 10xd xP% _ 10x1.7x85 ~ 44 934N

Co=""G

Thé tich HsPO, 85% can dung dé pha 250mL HsPO, 4N 14

C xV  4x250
COXVOZC ><V :>VO= CO = 44234

= 22.61ImL

4 Pha 100mL dung dich HCI theo ti I¢ 1:2 can diing 33.33mL dung dich HCI
nguyén chat

4+ Pha 250mL dung dich CHsCOOH 4N tinh thé tich CH;COOH 99.5% (d =
1.05g/mL) can dung?
. Giai:
Nong d6 Cy cta dung dich CH;COOH 99.5% la :
0
CN _ 10 x dD>< P% _ lel.(;(S)x 99.5 ~17 4125N

Thé tich CH;COOH 99.5% can dung dé pha 250mL CH3;COOH 4N 14 :

CxV  4x250
COXVOZC ><V :>VO= CO =174125

=57.43mL

+ Pha 50mL Diphenylamin 1% (d = 1.84g/mL), tinh lugng cén ?
Luong can can dung 14 :
P%xm P%xdxV 1x50x1.84

a
0 =—x100=>a= =0.92
P% =~ 100 100 100 :
4+ Pha 250mL KSCN 10% (d = 1g/mL), tinh lwong can ?
. Giai:
Luong cén can dung la :
0, 0,
PY% =E><100:>a= P% xm _ P%xd xV :lO><250><1; 254
m 100 100 100

1. Két qua va b&o céo két qua.
1. Thinghiém I : xac dinh ndng d Sit (II)

% LAy 10mL dung dich Fe** cin x4c dinh vao binh tam giéc 250mL,
thém 1mL HsPO, 4N va thém thém 5mL HCI 1:2 va 2~3 giot chét
chi thi Diphenylamin. Tir Buret nho timg giot K,Cr,07 ¢6 ndng do
0.05N, lic toi khi dung dich ¢6 mau xanh tim thi dimg lai: ghi thé
tich K,Cr,0O7 da dung ta co:

Stt | Thé tich da dung (mL)
1 10.0

2 9.9

3 9.8
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+ Tinh toan két qua thi nghi¢m:
% Phuong trinh chuan do :

6Fe+Cr0; +14H =6Fe+Cr™+7H,0

% Theo quy luat dwong lrong ta c6 ndng do cua Fe®* 13 :

CxXVx:CRXVR:Cx_

_CexV4
Vi

% Truong hop chuan do tryc tiép ta c6 d6 chuén cua Fe?* 1a

aFe — CFeXV Fe X DFe — CKMnO4 ><V KMnO4 X DFe

= (9/L)
[ VAR VA Ve
+ Ta co bing sb liéu sau:

Stt | Thé tich sat (Il) | Thé tich K,Cr,07 | Nong @6 K,Cr,0;7 | Noéng do Sét (1) | Do chudn
1 0.0100 L 0.0100 L 0.05 N 0.05 N 2.80 g/L
2 0.0100 L 0.0099 L 0.05 N 0.05 N 2.77 g/lL
3 0.0100 L 0.0098 L 0.05 N 0.05 N 2.74 g/L

Tb 0.0100 L 0.0099 L 0.05N 0.05N 2.77 g/L

Thi nghiém II : X4c dinh nong d9 Na,S;0;

% Lay 10mL dung dich K,Cr,07 ¢6 néng do 0.05N vao binh nén

100mL, thém 5mL H,S0, 4N + 10mL dung dich KI 5%, lic nhe,
day binh non bang kinh dong hd, dé yén trong bong téi 10phit. Tir
Buret nho timg giot NayS,;03 va lic déu cho t6i khi dung dich co
mau vang luc, thém 1mL dung dich Hb tinh bt 1%, tiép tuc nho
ting giot Na,S,;03 t6i khi mat mau xanh tim, ghi lai thé tich
Na,S,03 da dung ta dugc:

stt | Theé tich d& dung
1 134
2 13.2
3 13.3

+ Tinh toan két qua thi nghi¢m:
% Phuong trinh phan (rng:

9l +Cr,0; +14H =31, +2Cr3*+7H.0
2— _
l,7+25,0, = 3l +S4 05

% Cong hai phuong trinh ¢ trén ta dugc:

65,05 +Cr0; “14H =35, OF +2Cr*+7H O

% Nbng do Na2S203

CoV,=CoV = C, =SV
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+ Ta co bing sb liéu sau:

STT Thé tich Thé tich Néng dd | Nong do
Na,S,03 K>Cr,0y K>Cr,05 Na,S,03
1 13.40 mL 10.00 mL 0.050 N 0.037 N
2 13.20 mL 10.00 mL 0.050 N 0.038 N
3 13.30 mL 10.00 mL 0.050 N 0.038 N
Tb 13.30 mL 10.00 mL 0.050 N 0.038 N

3. Thi nghiém III : Xac dinh ndng d9 Cu**

< Dung Pipet lay dung 10mL dung dich Cuy+ can xac dinh vao binh
non 250mL. thém 2.5mL dung dich CH3COOH 4N va 2.5mL dung
dich KI 5% lic nhe. Pay binh nén bang kinh dong hd va dé yén &
bong tbi 10phat. Tir Buret nho timg giot NayS;03, lic déu toi khi
dung dic c6 mau vang rom, cho thém 0.5mL dung dich Ho tinh bot
va tiép tuc nho tung giot dung dich Na,S,;03 xudng t6i khi dung
dich mat mau xanh tim, thém 2.5mL dung dich KSCN 10% lic k¥,
chuan d6 dén mat mau xanh hoan toan. Ghi lai thé tich Na,S,03 d4
dung ta dugc.

Lan | Thé tich sir dung (mL)
1 7.1
2 7.3
3 7.2

+ Tinh toan két qua thi nghi¢m:
% Phuong trinh chuan do :

2CUPH51 =ocult +ls
l; + S,00 — 31 + SO

Cong hai phuong trinh lai ta duoc :
2 - 2
e+ S.0 21 =2yl +S.0

% Theo quy luat dwong lrong ta c6 ndng do cia Cu®* 14 :

CoV,=CoV = C, =SV

% Trudng hop chuén do tryc tiép ta c6 do chudn cua Cu® 12

_ aCu — (:Cu><VCu>< DCu — CNa25203XV NaZSZO3>< DCu

= (9/L)
TCU VCu VCu VCu
+ Ta co bing sb liéu sau:
Thé tich Thé tich | Nongdd | Nong do
stt| Bdng (1) | NazS,03 | NaxS;03 | Bong (1) | Do chudn

1] 0.0100L | 0.0071L | 0.038N | 0.027 N 1.73 g/L

2| 0.0100L | 0.0073L | 0.038N | 0.027 N 1.78 g/L

3| 0.0100L | 0.0072L | 0.038N | 0.028N 1.75 g/L

Tb | 0.0100L | 0.0072L | 0.038N | 0.027N 1.75 g/L
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PHUONG PHAP COMPLEXON
l. Muc dich.
4+ St dung phuong phap complexon dé chudn do cac chat duwa trén phan Gng tao
phirc clia n6 voi cac ion dé tao nén cac phuce chit trong dung dich.
& Thuc hién chuin d6 mot sb ion kim loai c6 hoa tri 1T thong dung nhu : Zn?*,
Pb**, Ca?*, Mg?*, Cu?*.
Il. Tinh toan két qua va pha ché ho chit.
+ Pha 500mL dung dich d&m NH4CIl — NH,OH pH 10 theo ti Ié&: “1 lit dung dich
dém can 570mL NH4OH (d=0.9g/mL) va 70g NH4CI” tinh lwong can dung?
Giai:
Thé tich cia NH,OH va khéi lwong NH,CI can dung 4 :
Ta c6 1000mL dung dich can 570mL NH4OH va 70g NH,CI
Ta c6 500mL dung dich can VmL NH4OH va Xg NH,CI

V _ 570 %500 ~ 285mL
1000
500x 70
= =35
X 0 1000

+ Pha 1000mL dung dich EDTA 0.05N tir mudi NayH,Y.2H,0 M =
372.242g/mol), tinh hrong can can thiét?
Luong can can thiét ¢ pha 1000mL EDTA 0.05N :
X X
C.- & 1000 8 CyxDxV _ 0.05x186.121x1000
DxV 1000 1000
& Tron 10g hdn hop chi thi Murexit 10% & dang ran trong NaCl, tinh lrong can
Murexit va mubi NaCl?

~9.31g

. Giai:
Lugng can can dung 12 :
P%x m 10><10
0f = —><100 =a ~1
P% 100 100 g
Anact = m—a=10—1=9g
4 Tron 10g hon hop chi‘thi Eriocrom T-den 1% ¢ dang ran trong NaCl, tinh
luong cén cua thanh phan?

Giai:
Luong cén can dung la :

P%xm 1><10
0 =—><100:> =0.1
P% 100 100 9

Qe =M-a=10-0.1=9.99

4 Pha 100mL dung dich NH,4CI 1M bang tinh thé NH,CI, tinh lrong can?

Giai:
Luong can can thiét & pha 100mL NH4CI 1M :
x M xV
C, =—2 41000 = a = _ 1x33:5:d00 5 354
M MxV 1000 1000
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I11. Két qua va b&o céo két qua.
1. Thi nghiém I : Xac dinh ndng d¢ Mg”*

% LAy 10mL dung dich Mg® cho vao binh nén, thém 1.5mL dung dich dém
NH4CI-NH4OH, thém vai giot chi thi Eriocrom T-den (khodng 1 hat dau),
lic dung dich d& c6 mau d6 nho. Thyc hién chuan d6 bang dung dich EDTA
0.05N cho tdi khi dung dich chuyén mau xanh biéc. Ghi thé tich EDTA da

dung:
Lan | Thé tich sir dung (mL)
1 10.1
2 10.2
3 10.0

+ Tinh toan két qua thi nghi¢m:
% Phuong trinh chuan do :
2+

Mg + Hind = Mgind + H
Mgind + HY = MgY + Hind~ + H

Thuc hién cong gdp hai phuong trinh ta co:
2+

Mg + HY = MgY + 2H

% Theo quy luat dwong lrong ta c6 ndng do cua Mg Ia :

X
CoV,=CoV = C, =SV
X
+ Ta co biang sb liéu sau:
rp| Thétich | Thétich | Néngdo N
Mg EDTA EDTA ),
Mg

1 | 1000mL | 1010mL | 0.050N | 0.051N
> | 1000mL | 1020mL | 0050N | 0.05LN
3 | 1000mL | 1000mL | 0050N | 0.050 N
To | 1000mL | 1010mL | 0.050N | 0.051N

2. Thi nghiém II : Xac dinh ndng d§ Zn>* (chi thi Eriocrom T-den)
% Lam tuyong ty thi nghiém I nhung thay dung dich cin dwgc dinh phan bing
dung dich Zn?*
% Thé tich EDTA d4 dung :

Lan | Thé tich sir dung (mL)
1 9.9
2 9.8
3 9.9

+ Tinh toan két qua thi nghi¢m:
% Phuong trinh chuan do :
2+

Zn~ + Hind = Znind * H
Znind * HY = ZnY + Hind *+ H
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Thuc hién cong gdp hai phuong trinh ta co:
2>

2+ 2- +
Zn * HY = ZnY + 2H
% Theo quy luat dwong lrong ta c6 ndng do cia Zn** 13 :
CeVe
CoV=CexV:=Cy=
V.«
+ Taco bang so liéu sau:
Thé tich Thé tich Néng @6 | Nong do
STz EDTA EDTA zZn**
1 | 10.00mL | 9.90mL 0.050N | 0.050 N
2 | 1000mL | 9.80mL 0.050N | 0.049 N
3 | 1000mL | 9.90mL 0.050N | 0.050 N
Tb | 10.00mL | 9.87mL 0.050N | 0.049 N
3. Thi nghiém 111 : Xac dinh ndng d cia Pb** ( chi thi Eriocrom T-den)

Truong hop 1: chuin do nguoc

X/
A X4

Lay 10mL dung dich Pb*", thém chinh xac 15mL dung dich EDTA 0.05N.
Lic déu, thém 5mL hdn hop dém NH4CI-NH4OH, mét hat dau chat chi thi
Eriocrom T-den. Tir Buret nho timg giot dung dich Zn2+ c¢6 ndng do vira
xac dinh ¢ trén cho dén khi dung dich chuyén tir mau xanh biéc dén mau do
nho. Ghi thé tich Zn** da dung ta dugc :

Lan | Thé tich sir dung (mL)
1 4.9
2 5.1
3 5.0

+ Tinh toan két qua thi nghiém:
% Phuong trinh chuan do6 :

F)b 2+
H,Y

+ HZY

2+
T Zn

=  PphY
= 7ny &

+2H
toH "

% Theo quy luat dwong hrong ta c6 ndng d6 cua CI 14 :

CxXVx+CR'XV R':CRXVR:CX =

CRXVR_CR'XV R

V.«
+ Ta co bing sb liéu sau:
Thé tich Thé tich Nong do Thé tich Nong do Nong do
STT | dung dich dung dich dung dich | dungdich | dungdich | dung dich
Pb%* EDTA EDTA zn®* zn® Pb%*

1| 10.00 mL 15.00 mL 0.0500N | 4.90mL | 0.0490N | 0.0510N

2| 10.00 mL 15.00 mL 0.0500 N 510mL | 0.0490N | 0.0500 N

3| 10.00 mL 15.00 mL 0.0500 N 500mL | 0.0490N | 0.0505 N
Th 10.00 mL 15.00 mL 0.0500 N 500mL | 0.0490N | 0.0505 N
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Trudng hop 2 : chuan do thay thé
% Liy 10ml dung dich Zn®* tién hanh chuin d6 nhu thi nghiém I ta c¢6 dung
dich Complexonat Zn. Sau do cho thém 10mL dung dich Pb** vao binh nén
dung Complexonat Zn (ZnY?), tir Buret nho tung giot dung dich EDTA
xudng va chuan do cho téi khi dung dich chuyén tir mau dé nho sang mau
xanh biéc thi dirng lai. Ghi thé tich EDTA d4 dung:

Thé tich EDTA | Nac1 | Nac?2
Lan 1 9.9 19.9
Lan 2 0.8 19.8
Lan 3 9.9 19.9

+ Tinh toan két qua thi nghiém:
% Phuong trinh chuan do6 :
¢+ Khi cho chi thi vao dung dich Kém:

2+

2- - +
Zn * HInd = Znind *+ H
% Khi cho EDTA vao hén hop:

- 2- 2- 2- +
Znind + H)Y = ZnY + HInd + H
Thuc hién cong gop hai phuong trinh ta co:

2+ 2= -
Zn * H)Y = ZnY + 2H
% Khi cho thém Pb** vao:

2+ 2- 2- 2+
Pb + ZnY = PbY * Zn

2+ 2— _ +
/n * Hind = Znind * H

% Tiép tuc cho thém EDTA vao hdn hop ta co:

Znind + HY = znY + Hind + H’

% Theo quy luat dwong lrong ta c6 ndng do cia Pb** 14 :

+

C _ 2 _Vl)x CR
§ V

+ Ta co bing sb liéu sau:

stt | Thé tich Thétich | Thétich | Nongdd | Nong do

V; - EDTA | V.- EDTA Ph?* EDTA Pb?*

1 [9.90 mL 19.90mL [10mL [0.05N 0.0500 N
2 19.80mL 19.90mL [10mL [0.05N 0.0505 N
3 [9.90mL 19.80mL [10mL [0.05N 0.0495 N
Tb [9.87 mL 19.87mL [10mL [0.05N 0.0500 N

4. Thinghiém IV : xac dinh ndng d¢ Ca**

LAy 10mL dung dich Ca** cin dinh phan vao binh nén 250mL, pha loang
gap do6i thé tich bang nudc cit, thém 0.5mL NaOH 1IN va lhat dau chi thi
Murexid trong NaCl 1%, dung dich c6 mau do. Ttr Buret nho tung giot dung
dich EDTA c6 ndng d6 0.05N va thyc hién chuan dé cho t6i khi dung dich
chuyén tir mau dé sang tim hoa ca. Ghi thé tich dung dich EDTA d4 dung:
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Lan | Thétich sir dung (mL)
1 9.6
2 9.6
3 9.7

+ Tinh toan két qua thi nghi¢m:
% Phuong trinh chuan do6 :

Ca + Hund = CaHind + 2H
CaHInd + HyY = CaY + H.nd

Thuc hién cong gop hai phuong trinh ta co:
2+ 2- 2 +
Ca *+ HyY = CaY¥Y + 2H

% Theo quy luat dwong lrong ta c6 ndng do cia Ca*1a :

C:xV
_ _ R R
CoVy=CxV:=Cy="7,"—"
V
+ Taco bang so liéu sau:
- Thé tich Thé tich Néng do | Nong do
Ca’* EDTA EDTA Ca’*
1 | 10.00 mL 9.60 mL 0.050 N 0.048 N
2 | 10.00 mL 9.60 mL 0.050 N 0.048 N
3 | 10.00 mL 9.70 mL 0.050 N 0.049 N
Tb | 10.00 mL 9.63 mL 0.050 N 0.048 N

5. Thinghiém V : X4c dinh ndng do Cu**

% LAy 10mL dung dich Cu** can x4c dinh vao binh nén 250mL, thém 1mL
dung dich NH4Cl 1M + mot hat dau chi thi Murexid. Thém tir tir tirng giot
dung dich NH4OH 1M cho dén khi dung dich xut hién mau vang. Thuc
hién chuin d6 bang dung dich EDTA dén khi dung dich chuyén tir mau
vang sang mau tim hong. Ghi két qua EDTA da dung:

Lan | Thé tich sir dung (mL)
1 9.9
2 9.8
3 9.7

+ Tinh toan két qua thi nghiém:
% Phuong trinh chuan do :

CU" + Hgnd~ = CuHInd ™ * 2H
CuHind = + H2Y" = cuy ™ + H.lnd-

Thuc hién cong gdp hai phuong trinh ta co:

Ci + HY = Cu¥ + 2H
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% Theo quy luat dwong lrong ta c6 ndng do cia Cu®* 14 :

C:xV

_ _ R R

CoV=CxV:=Cy="~7—"

V
4+ Ta c6 bing so liéu sau:
- Thé tich Thé tich Néng do | Nong do
cu® EDTA EDTA Ccu®

1 | 10.00 mL 9.90 mL 0.050 N 0.050 N
2 | 10.00 mL 9.80 mL 0.050 N 0.049 N
3 | 10.00 mL 9.70 mL 0.050 N 0.049 N
Tb | 10.00 mL 9.80 mL 0.050 N 0.049 N
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PHUONG PHAP CHUAN PQ KET TUA
Muc dich.
4+ Thuc tap xac dinh néng do cua Cl trong nudc mau, kiém nghiém lai do tinh
khiét ctia nuéc cat trong phong thi nghiém bang cach kiém tra nong do Cl co
trong nudc.

. Tinh toan két qua va pha ché hoa chit.

+ Pha 500mL dung dich AgNO3 0.01M (M=169.873g/mol) tinh lugng can cua
mubi?
‘ Giai:
Luong can can thiét & pha 100mL AgNO; 0.0IN

C, =—2 1000 g = Cu*MxV _0.01x169.873x500
M_ - =

M xV 1000 1000

=~ 0.849¢g

4 Pha 100mL dung dich K,Cr,07 5% tinh lugng can mubi can pha véi nudc?
Giai:
Xét truong hop khoi leong riéng ciia dung dich lad = 1g/mL taco V =m
Luong cén can dung la :
0,
POy = & x100 2 g < PXM _5x100
m

100 100

59

4 Pha 250mL dung dich NaHCO3 5% tinh lwong can mudi can pha véi nuée?
Giai:
Xét truong hop khoi lugng riéng cua dung dich lad = 1g/mL tacé V =m
Luong cén can dung la :

0
P% =%><100:>a: P@Xm:5><250

100 100

~1.25¢g

& Pha 100mL dung dich fluorescein 0.5% tinh hrong can mudi cin pha véi trong
rueou?
Gidi:
Xét trueong hop khdi lwong riéng cua dung dich 1a d = 1g/mLtacé V =m
Luong can can dung 14 :

PY% :%xlOO:az

P%xm _ 05x100 _

0.5¢g
100 100

4 Pha 250mL dung dich HNOj3 6N, tinh thé tich HNO3 65% (d = 1.4g/mL) can
dung?
Giai:
Nong d6 Cy caa dung dich HNO3 65% 4 :

0
C =10XdXPA)=10X1'4X65516.508N
N D 63

Thé tich HNO3 65% can ding dé pha 250mL HNO3 6N 13 :

C XV  6x250
CoVo=CxV =V,= C. 16508

=~ 90.865mL
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+ Pha 500mL dung dich KSCN 0.01N tur tinh thé KSCN (M=97.184g/mol) tinh
luong can can dung?

Giai:
Luong can can thiét ¢& pha 500mL KSCN 0.01N :
x DxV
Co——2 1000=a- Cu _ 0.01x97184x500 _  jo
N DxV 1000 1000

4 Pha 100mL pheén St (111) clorua bao hoa
Cho mét luong du phén sat (III) clorua vao cdc 250mL, cho thém vao d6
khoang 100mL khudy cho dén khi phén sit (IIT) khong con tan duoc nita, xép
gidy loc hinh canh quat va loc trén phéu thiy tinh, 14y vira du 100mL.
1. Két qua va b&o co két qua.
1. Thi nghiém I : Phwong phap Mohr
% LAy 5ml mau nudc cho vao binh tam giac thém 10mL dung dich NaHCO3
va khoang 2mL dung dich K2CrO4 5%, tir Buret nho tir tir dung dich AgNO3
0.01M, lic manh, gan téi diém tuong dwong, dung dich tré nén trong hon,
xuat hién két tia AgCl Luc d6 thém cuc ky cham ting giot AgNOs, lic
manh cho t6i khi xuat hién két tia mau do gach thi ngung lai. Ghi thé tich

da dung:
% Thyc hién lam tuong tu v&i nude ct trong phong thi nghiém:
Thé tich AgNO; da dung khi chuan d6 : | Nudc miu Nudc cat
Lan 1 15 0.9
Lan 2 14 0.8
Lan 3 1.6 0.7

+ Tinh toan két qua thi nghi¢m:
% Phuong trinh chuan do6 :

Ag + CI = AgCl
Ag + CrQ, = AgCrQ’

% Theo quy luat dwong hrong ta c6 ndng d6 cua CI 14 :
CxV
CxXVx:CRXVR:Cx: - "
Vi«
+ Taco bang so liu sau: )
4 TRUONG HQP 1 : VOINUOC MAU

STT Txhé tich Thé tich Nong do Nong do
mau nuwdc AgNO; AgNO; Cl

1 5.00 mL 1.50 mL 0.0100 M | 0.0030 M

2 5.00 mL 1.40 mL 0.0100 M | 0.0028 M

3 5.00 mL 1.60 mL 0.0100 M | 0.0032 M

Tb | 5.00 mL 1.50 mL 0.0100 M | 0.0030 M
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4 TRUONG HOP 1 : VOI NUOC CAT PHONG THI NGHIEM

STT Txhé tich Thé tich Nong do Nong do
mau nuwdc AgNO; AgNO; Cl

1 5.00 mL 0.90 mL 0.0100M | 0.0018 M

2 5.00 mL 0.80 mL 0.0100M | 0.0016 M

3 5.00 mL 0.70 mL 0.0100M | 0.0014 M

Tb | 5.00 mL 0.80 mL 0.0100M | 0.0016 M

2. Thi nghiém II : Phwong Phap Fajans
L4y 5ml mau nudc cho vao binh tam giac thém 5mL dung dich NaHCOs va
khoang 5giot chi thi Fluorescein 5%, tir Buret nho tir tir dung dich AgNO3
0.01M, lic manh cho t&i khi xuat hién mau hong thi ngung lai. Ghi thé tich

da dung:
Thuc hién lam twong tu véi nude cit trong phong thi nghiém:
Thé tich AgNO; da dung khi chuan d6 : | Nudc miu Nudc cat
Lan 1 2.8 1.6
Lan 2 2.6 1.7
Lan 3 2.7 15

+ Tinh toan két qua thi nghi¢m:
% Phuong trinh chuan do6 :

Ag + ClI = AgCll
(AgCL),Ag; [xNO+x FI- ——{(AgCL), Ag; [x FI~ +*NO

% Theo quy luat dwong hrong ta c6 ndng d6 cua CI 14 :

+ Taco bang 56 li¢u sau: )
4 TRUONG HQP 1 : VOINUOC MAU

CoV,=CorV, =G, = Ve

Vi

STT Thé tich Thé tich Nong do Nong do
mau nwédc AgNO; AgNO; CI
1 5.00 mL 2.80 mL 0.0100 M | 0.0056 M
2 5.00 mL 2.60 mL 0.0100M | 0.0052 M
3 5.00 mL 2.70 mL 0.0100 M | 0.0054 M
Tb | 5.00 mL 2.70 mL 0.0100M | 0.0054 M
4 TRUONG HQP 1 : VOINUOC CAT PHONG THI NGHIEM
STT Thé tich Thé tich Nong do Nong do
mau nwéc AgNO; AgNO; CI
1 5.00 mL 1.60 mL 0.0100M | 0.0032 M
2 5.00 mL 1.70 mL 0.0100 M | 0.0034 M
3 5.00 mL 1.50 mL 0.0100 M | 0.0030 M
Tb | 5.00 mL 1.60 mL 0.0100 M | 0.0032 M
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3. Thinghiém III : Phwong Phap Volhard (xac dinh Br)

% Lay 5mL dung dich chira Br’ can dinh phan cho vao binh tam giac, thém
2mL dung dich HNO3 6N thém chinh x&c 5mL dung dich AgNO3 0.01M téi
khi dung dich khong con kha ning két tua thém dwoc nira thi thém 5mL
dung dich AgNOj3 nita, 10giot chi thi Phén Sit III bao hoa. Tir Buret nho
ting giot SCN™ 0.01N cho dén khi dung dich d6i mau, ghi thé tich SCN” d4

dung :
Lan | Thé tich sir dung (mL)
1 5.3
2 5.2
3 5.1

+ Tinh toan két qua thi nghi¢m:
% Phuong trinh chuan do :

Ag + CI = AgCl
Ag + scN- = AgSCN!
Fe' + SCN- = Fe(SCNf*

% Theo quy luat dwong hrong ta c6 ndng d6 cua CI 14 :

R VR_ 'XV '
cxxvx+cR-va-=cvaR:Cx=C Ve Cr"Ve

Vi
+ Ta co bang sb liéu sau:
Thé tich Thé tich Nong do Thé tich Nong do Nong do
STT | dung dich dung dich dung dich | dung dich | dungdich | dung dich
Br AgNO; AgNO; SCN SCN Br

1 5.00 mL 10.00 mL 0.0100 M 5.30 mL 0.0100 M 0.0094 M

2 5.00 mL 10.00 mL 0.0100 M 5.20 mL 0.0100 M 0.0096 M

3 5.00 mL 10.00 mL 0.0100 M 5.10 mL 0.0100 M 0.0098 M
Th 5.00 mL 10.00 mL 0.0100 M 5.20 mL 0.0100 M 0.0096 M
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