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Dung dich chuan cén - Quy trinh thte nghiém
Ethanol standard solution — Testing Procedure

1 Pham vi ap dung

Vin ban k§y thuat nay qui dinh quy trinh thir nghiém céc dung dich chuan cén c6 nong
d6 (0 + 5) g/kg véi voi do khong dam bao do hodc do chinh xac < 2 % twong ddi dung
dé kiém dinh phuong tién do ham luwong con trong hoi thé.

2 Giai thich tr ngir

Céc tir ngir trong vin ban nay duoc hiéu nhu sau:

2.1 Ham luwong con: La nong do (tinh theo mg/L) con (C,HsOH) cuaa thanh phan khi
quy doi tir dung dich chuan con.

2.2 Dung dich chuan con: 1a loai chat chuan thé long c¢6 néng do con (C,HsOH) xéac
dinh.

2.3 Dung dich chuan d: 14 dung dich da biét chinh x4c nong d6 dung dé chuan do.

2.4 Don vi do: g/kg: Ham lugng C,HsOH (tinh theo g) cé trong 1 kg dung dich.

3 Céac phép thir nghiém
Phai lan Iuot tién hanh cac phép thir nghiém ghi trong bang 1.

Bdng 1
TT Tén phép thir nghiém Theo dieu Muc cua quy
trinh
1 | Kiém tra bén ngoai 7.1
2 | Kiém tra do luong 7.2

4 Phwong tién thir nghiém
Str dung cac phuong tién thur nghiém ghi trong bang 2.
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Bdng 2
Tén phlrolng tién Agigﬂr;%lfglo
TT dung d? thw Pac trung ky thuat do lwong co ban ciia qu'y
nghigm trinh
1 | Chuén do lwong
Hé thén,g chuan d¢ | - Pham vi do: (-2000 =+ 2000) mV; 6 72
dién thé - b6 chinh xéac: 0,1 %. T
2 | Phuong tién do
- Pham vi do: (0 + 210) g;
2.1 | Cén phan tich - Gia tri @6 chia: 0,00001 g. 6;7.2
- Cap chinh xac 1.
. : , - Dung tich: (250, 1000) mL;
2.2 | Binh dinh mic - b6 chinh xéac: 0,4 mL. 6
) - Dung tich: (1, 2, 3, 5, 10) mL; _
2:3 | Pipet - Do chinh xac: (0,007 = 0,03) mL. 6;7.2
- Khoang nhiét do: tir 5 °C cao hon nhiét do
2.4 | Tu sy moi truong dén 150 °C; 7.2
- Dao d6ng vé nhiét do: + 2,5 °C.
- Khoang nhiét do: tir 5 °C cao hon nhiét do
25 | Taam moi trudong dén 70 °C; 6.4
- Dao d6ng vé nhiét do: + 1,5 °C.
- Pham vi do nhiét do: (0 + 50) °C;
Phuong tién do Gia tri do chia: 1 °C.
2.6 | nhiét d6 va d6 am | - Pham vi do do am khéng khi: 5
mdi truong (25 + 95) %RH;
Gia tri do chia: 1 %RH.
3 | Phwong tién phu
3.1 | Nudc tinh khiét. | - Nudc loai 1 theo TCVN 4851 : 1989. 6;7.2
- Nong d6 > 95%; _
32 | H230, - Do t;gnh khiét phan tich (PA). 62,72
- Nong d6 (35 + 37) %; _
3.3 | HCI - Do tinh khiét phan tich (PA). 6.2 7.2
3.4 | K,Cr,0; - D6 tinh khiét: 99,9 %. 6.3
3.5 | KIO; - b6 tinh khiét: 99,7 %. 7.2
3.6 | Na,S,03.5H,0 |- Do tinh khiét: 99,5 %. 6.1; 7.2
3.7 | KI - b6 tinh khiét: 99,5 %. 7.2
3.8 | Binh hat am 7.2
3.9 | Binh xit tia. 6;7.2
3.10 | Céc thuy tinh 6;7.2
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5 Piéu kién thir nghiém

Khi tién hanh thir nghiém, phai dam bao cac diéu kién méi trudng sau day:
- Nhiét do: (20 + 1) °C;

- Do am khong khi: < 80 %RH (khong dong suong).

- C6 trang bi ti hat, khau trang hodc mat na phong doc.

6 Chuan bi thir nghiém
Truéc khi tién hanh thir nghiém phai thuc hién cac cong viéc chuan bi sau day:

6.1 Say KO3 tai 120 °C trong 1 gio, 1am ngudi trong binh hat am.

6.2 Pha ché dung dich chuan do Na,S,05 nong d6 0,05 M

- Can khoang 12 g Na,S,03.5H,0; chuyén vao binh dinh mac 1000 mL.

- Thém (600 = 800) mL nudc tinh khiét va lic dén khi hoa tan hoan toan lugng
Na,S,0s.

- Binh muc dén vach bang nudc tinh khiét.

6.3 Pha ché dung dich axit

- Axit H,S0, 0,5M: Thém khoang 52 mL axit H,SO, dam dic (ndng do > 95 %) vao
trong 1000 mL nudc tinh khiét.

- Axit HCI 0,1M: Thém khoang 10 mL axit HCI ¢am dic (nong do > 37 %) vao trong
1000 mL nuéc tinh khiét.

6.4 Pha ché dung dich K,Cr,0O; néng dé 0,01 g/g

- L4y 125 mL nuéc tinh khiét cho vao binh dinh mic 250 mL, sau d6 thém 70 mL
H,SO, dam dic va dé nguoi dén nhiét do maoi truong.

- Can khoang 3,5 g K,Cr,05; chuyén vao dung dich di chuan bj ¢ trén.

- Lic dén khi hoa tan hoan toan lwong K,Cr,05 va thém nuéce tinh khiét dén vach.

6.5 Oxy héa dung dich chuan con

- Dung pipet lay khoang (3 + 10) mL dung dich K,Cr,0; chuyén vao céc chuan do.
Can va ghi lai khéi luong chinh xac cua dung dich K,Cr,0. Ghi két qua vao bién ban
o phu luc 1.

- Dung pipet liy khoang (2 + 5) mL dung dich chuan con chuyén vao céc chuan do.
Can va ghi lai khéi luong chinh xac caa dung dich chuan con. Ghi két qua vao bién
ban ¢ phu luc 1.

- Pay kin cbc chuan d6 va dua vao ti 4m qua dém tai (25 + 30) °C dé phan ng xay ra
hoan toan.
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7 Tién hanh thir nghiém
7.1 Kiém tra bén ngoai
Phai kiém tra bén ngoai theo c4c yéu ciu sau day:

Kiém tra x4c dinh su phu hop cta dung dich chuan cdn can thir nghiémvai cac yéu cau
nhu: Nong d6 danh dinh, thé tich, co s san xuat, ngay san xuat/ché tao, ngay mé nap,
lién két chuan...

7.2 Kiém tra do lwong

Dung dich chuin con dugc Kiém tra do luong theo trinh tu ndi dung, phuong phap va
yéu cau sau day:

7.2.1 Phuong phap thir nghiém dung dich chuan con I viéc xac dinh ham lugng con
cta dung dich can thir nghiém trén hé thong chuan do dién thé quy dinh tai muc 4 ¢
nhiét do (20 + 1) °C.

7.2.2 Thtt nghig¢m.
7.2.2.1 Xéac dinh ndng d6 dung dich chuan Na,S,03 0,05 M.

- Can khoang (20 + 30) mg K105 va cho vao céc chuan do, ghi két qua can dugc vao
bién ban ¢ phu luc 1.

- Thém khoang (0,5 + 1)g Kl vao coc chuan do, thém khoang 40 mL axit HCI 0,1
mol/L va chuan d6 véi dung dich Na,S,05chuan bi & muc 6.1.

- Tién hanh lan luot t6i thiéu 3 phép do lién tiép. Ghi két qua vao bién ban & phu luc 1.
Nong do thuc caa dung dich chuan Na,S,05 duoc tinh nhu sau:

1000x My, x 2

— 1
NS0 214,001xV, @)

Trong do:

Cra,s,0, - NOng do Na,S,03, mol/L;

V,: Thé tich dung dich Na,S,05 da str dung tai diém cudi, mL;
Mo, : Khoi lugng cua KO, g;

214,001: Khoi lugng mol phan tir cia K103, g/mol,;

z : S6 dién tr trao doi, z = 6.

7.2.2.2 Xac dinh ndng d6 dung dich K,Cr,0;.

- L4y khoang (3 + 5) mL dung dich K,Cr,0; da chuan bi & muc 6.3 cho vao céc chuan
d6.Can va ghi lai khéi lugng chinh xac caa dung dich K,Cr,0x.

- Thém vao céc chuan do (0,5 + 1)g Kl va khoang 40 mL H,SO, 0,5M. Sau d6 chuin

6
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d6 véi dung dich chuan Na,S,05 0,05 M da chuan bi & muc 6.1.
- Tién hanh lan luot t6i thiéu 3 phép do lién tiép, ghi két qua vao bién ban & phu luc 1.
Nong d6 thuc dung dich K,Cr,0; dugc xac dinh nhu sau:
' Craso, XV, x294,1846

Crcro, = 2
O My o0, ¥1000x 2 @)
Trong do:
Cycro, : NOng do dung dich K,Cr,0-, 9/g;

Cpa,s,0, - NOng do ctia dung dich chuan Na,S,03, mol/L;

V,: Thé tich dung dich chuan Na,S,0; tiéu tén, mL;
m : Khéi luong dung dich K,Cr,04, g;

KaCr0, -
294,1846: Khdi lugng phan tir K,Cr,05, g/mol;
z: S6 dién tu trao doi (z = 6);

1000 : Hé s6 quy doi.

7.2.2.3 Xac dinh ndng d6 dung dich chuan cn.

- Tién hanh chuan d¢ xac dinh ham luong dung dich K,Cr,0; con lai sau phan tng oxy
h6a dung dich chuan con ¢ muyc 6.4.

- Thém (0,5 + 1) g KI va thém khoang 40 mL nudc tinh khiét vao coc chuan do.
- Chuan d6 véi dung dich chuan Na,S,05 0,05M.
- Tién hanh lan luot tbi thiéu 5 phép do lién tiép, ghi két qua vao bién ban & phu luc 1.
Nong d6 dung dich chuan cén (C,HsOH) duogc xac dinh nhu sau:
Me 101

Comon = (3)
dd

Trong do:
Ce,mon - NOng do dung dich chuan con (C;HsOH), g/g;
mgg: Khi lwong dung dich chuan C,HsOH trude phan éng, g;
M, on - KhOi lugng C,HsOH da phan tng oxy hoa, mg;
m “m y 138,2052
C,H;OH K,Cr,0; pu 588, 3692

138,2052 va 588,3692 l1a khéi luwong cua K,Cr,0; va C,HsOH theo phuong trinh phan
ung:

(4)
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2Cr,0,> + 3C,HOH + 16H'— 4Cr¥* + 3CH,COOH + 11H,0
2 mol 3 mol
588,3692 (g) 138,2052 (g)

My,cropu = (CKZCrZO7 pu X ml) —m, (5)
Trong do:
m;: Khéi luong dung dich K,Cr,0- trude phan ang, g;

m,. Khéi lwong K,Cr,0; con lai sau phan ung, g.

8 Udc lwong do khong dam bao do

Tur cac mo hinh do (1); (2); (3); (4) va (5) d6 khong dam bao do udc luwong nhu sau:
8.1 Cac thanh phan @9 khong dam bao do

8.1.1 Do khong dam bao do chuan gay nén boi dung dich chuan can thir nghiém, u, .
u, duoc tinh theo phuong phéap thong ké dya vao két qua do

— 1 n
- Gid tri trung binh ctia n phép do: X = HZX‘ (6)

i=1

n

Z(Xi - )_()2

i=1

- P¢ léch chuan thuc nghiém cua gia tri trung binh: s(X) = B
- (7)

- D khong dam béo do chuén do phép do 1ap lai: u, = 3%

il ®)
8.1.2 D6 khong dam bao do chuan gay nén boi ndng do chat chuan do (u,).

- D6 khong dam bao do chuan gay nén béi phép do 1ap lai (Upp):

u,, duoc tinh theo phuong phéap thong ké dya vao két qua do

Z (CNa25203 - 6N""zszos )2
— 4=t '
e n(n—1)

u
9)
Trong do:

Cras,o,, - NOng do ciia NayS,05 thir i, mol/L

Chas,0, - Nong do cua Na,S,05 trung binh, mol/L
n: s6 phép do
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- D6 khong dam bao do chuan gay nén boi o tinh khiét cua chat chuan K10O; (uy,  ):

Do tinh khiét cuia KIO3 duoc chi dan theo théng s6 ky thuat cua nha san xuét.
Vi du: trén nhén lo KIO; ghi dé tinh khiét 99,7 % cho nén Pao, = 100 £ 0,3 (%) hodc
1,000 £ 0,003.

0,003

Up, = B

- Do khong dam bao do chuan gay nén bai khéi lwong chat chuan (UmK.% ):

=0,0017

Do khong dam bao do cua cin phén tich duoc cdng bd trong gidy ching nhan phan
tich con hiéu huc (Upa); V6i hé s6 phi 12 k, thi khi do:

Ub |

L =Y 10
Mki0, kl ( )
- D6 khong dam bao do chuan gay nén bai khoi lugng phan tir M, (U, ):

Theo IUPAC, khéi lugng nguyén tir va do khong dam bao do cua tirng nguyén té cau
tao thanh KI1O; nhu sau:

Nguyén té | Khéi lweng nguyén tir (9/mol) | PKPB trich din | PKPB chuin
K 39,0983 +0,0001 0,000058
I 126,90447 + 0,00003 0,000017
O 15,9994 +0,0003 0,00017

Uy, = \/(1>< 0,000058)° +(1x0,000017)* +(3x0,00017 )? Uy, = 0,00052 g/mol

2

2 2 2
U2 _ (_urep j + uPKIO3 + umKI03 + uMKIO3
C nays;0, Pkio, m M «io,

Kos (11)
8.1.3. o khong dam bao do chuan do thé tich cua chat chuan do (u,).
Do khong dam bio do do anh huéng cua yéu to the tich Vr (u, ):
- Do buret: c6 do chinh xac H (mL):
Unrors ==
V6 (12)

- Do dao dong vé nhiét do: + D (°C):
Hé s6 gian no thé tich cua nudc: 2,1 x 10 °C™:
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Thé tich tiéu ton caa phép chuan d6 12 E (mL):
Dx21x10*xE
uTemp =
1,96

[i2 2
l"IVT = LIburette—i_uTemp (13)

Do khong dam bao do do thé tich chat chuan do:

2 2
u, = \/( i‘l/burret J + [TUVT J
burret emp (14)

Trong d6: Temp: Gia tri nhiét do tai thoi diém tién hanh tha nghiém.

8.1.4 Do khong dam bao do chuan gay nén bai nong do dung dich K,Cr,07 (u,).

u, dugc tinh theo phuong phap thong ké dya vao két qua do

n —_—
Z (CKZCrZO7 i C K2Cr0, )2
— i=1

n(n-1) (15)

U,

Trong do:
Cycro,, - NOng do ciia K,Cr,0- thir i, g/g;

Cr,cno, - NOng do ctia K,Cr,05 trung binh, g/g;
n: s6 phép do.

2 2 2 2
Uc =\/u1 +U; +U; +U; (16)

8.2 Pd khong dam bio do chuan tong hop, uc:

8.3 U'6c lwgng dd khong dam bao do chuan mé rong, U.
U= ku,

Trong dé: k 1a hé s phu, k = 2 (ing véi X4c suat tin cay xap xi 95 %.

Bdng tong hep cac nguon gdy nén dp khéong dam béo do

TT Nguén giy nén d$ khong dam bio do Dllg?iB Phan bo
PKPB do giy nén boi dung dich chuan can thir .

10
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DKDB

TT Nguén giy nén d$ khong dam bio do loai Phan bé
2 | DKDB do gy nén boi nong d6 chat chuan do, u,.
2.1 | DPKPB do do phép do 1ap lai A Chuan
2.2 | PKDB do do d¢ tinh khiét caa KIO, B H'zﬂé‘;h“
2.3 | PKDB do do khdi lugng K104 B Chuan
2.4 | DPKDB do do khdi lugng phan te KIO; B Chuan
3 | DPKDB do gay nén béi thé tich chat chuan do, u, .
3.1 | BPKBB do do buret B Tam giac
3.2 | DPKPB do do sy dao dong vé nhiét do B Chuan
4 | DPKDB do gay nén bai nong do K,Cr,07, u, . A Chuan
D6 khong dam bao do chuan tong hop, uc Ug Chuén
Do khong dam bao do chuan mé rong, U U Chuan

9 Xir ly chung

9.1 Dung dich chuan con sau khi thir nghiém néu c6 do khong dam bao do hodc do
chinh xac <2 % dugc cap gidy chiang nhan két qua do thir nghiém chuan do luong
theo quy dinh.

9.2 Dung dich chuan cdn sau khi thir nghiém néu c6 do khong dam bao do hodc do
chinh xac > 2 % thi khong cap giay chang nhan két qua do thtr nghiém chuan do luong.

9.3 Gi4 trj thir nghiém c6 hiéu lec: theo thoi han st dung cua nha san xuit nhung
khéng qua 12 thang.

11




Phu luc 1

Tén té chic thir nghiém BIEN BAN THU NGHIEM
--------------------- ST U

KET QUA THU NGHIEM
1 Kiém tra bén ngoai:  Dat yéu cau: [ Khong dat yéu cau [

2 Kiém tra do lwong

- X4c dinh dung dich chuan do (Titrant):

TT Chit chuin m b Vieso, (ML) | Cyy e, (MOI)
1
2
3
4
5
6

- X4c dinh nong d6 dung dich K,Cr,07:

TT Mau N° M 253%07 Via,s,0, (ML) | Cy 5.0, (MOI/T) ?375;7
1 K,Cr,05
2 K,Cr,05
3 K,Cr,05

12



T MAu N° m““zgsm Visio, (ML) | Cps o, (MOIN) m(Kg/Cg)O?
4 | KeCr0;
5 | KeCr0;
6 | K.CrO;

- X4c dinh ndng d6 dung dich C,HsOH

Mau Myg_k,cro,| Maa_c,Hom VNazszog CNazszos My,cro, | Mi,cro, CCszOH

. : S Me, .01
(9) (9) (mL) | (mol/l)| con lai | phan ng g/kg

_|
_|

O[NP WN|F-

=
o

3. Uébc lugng d6 khong dam bao do ctia phép do

Do khong dam Ham lwong con (mg/L)

bao do

Ug

Nguwoi soat lai Nguwoi thuc hién

13



Phu luc 2
CHUYEN POI PON VI PO HAM LUQNG CON

1 Chuyén déi dung dich chuin con c6 néng dé g/kg sang néng dé g/L
- Dung dich chuan cén dugc chimg nhan (theo gidy chiing nhan thir nghiém) 1a Ce, yon=

X (g/kg) va kém theo gia tri khdi luong riéng 1 p = Y (g/cm®), thi:
k k
Cenon = Cemon [%} p=X [%} XY [ng = XY [%x TQJ = XY [%)

2 Ham lwong con trong hén hep khi

Ham lugng C,HsOH trong hon hop khi duoc tinh toan theo cong thirc sau:
Cgas = Csorx Kox eAxt

Trong do:

Cgas: Ham lugng C,HsOH ctia hdn hop khi, mg/L;

Csoi: Ham lugng C,HsOH cuaa dung dich chuan tai 20 °C, g/L;

Ko: Hang s6 ddi véi C,HsOH, Ko = 4,145 x 10°%;

A: Hang sé phu thudc nhiét do, A = 0,06583/ °C;

t: Nhiét ¢ caia hdn hop khi chuan, °C.
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