Application Note AN-H-140

Chuén do hon hap axit photphoric,
axit nitric va axit axetic

Phan tich nhanh va dang tin cay cac dung dich an mon chua axit
photphoric dugc st dung trong nganh cdng nghiép ban dan bang

phuong phdp chudn doé nhiét.

Nhém dugc st dung cho céc I6p day dan trong chat
ban dan [1]. D& khac ust cé chon loc nhém, ngudi ta
sir dung dung dich an mon gbm axit photphoric, axit
nitric va axit axetic (goi la dung dich an mon PAN).
HAn hgp axit nay can dugc phan tich va gidm sat dé
dam bao qué trinh khdc dién ra t8i uu va hiéu qua.

Tiéu chudn SEMI C37 st dung phuong phap chuédn dé
thé (potentiometric titration) dé do d6 axit tdng va
ham lugng axit photphoric. Tuy nhién, axit nitric phai
dugc phén tich bang phd UV/VIS, con ham lugng axit
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axetic dugc tinh todn dua trén cac két qua con lai [2].
Chuén do6 nhiét (TET) 1a moét phuaong phdp thay thé
cho viéc phan tich dung dich &n mon PAN, c6 thé xac
dinh déng thai ca ba loai axit mét cdch nhanh chéng.
Trong Ung dung nay, nong doé cac axit dugc xac dinh
lan lugt chi trong mot phép chuin dé duy nhat. So vdi
chu&n do thé, TET nhanh hon va tién lgi hon. Trén hé
théng tu déng hoan toan, toan bd qud trinh phan tich
chi mat khoang 95 giay.
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MAU VA CHUAN BI MAU

Ung dung nay dugc minh hoa trén dung dich &n mon
gia 1ap trong nudc bao goém axit photphoric, axit

THi NGHIEM

Céc phép xac dinh dugc thuc hién trén OMNIS
Professional Titrator dugc trang bi dadu do nhiét
dThermoprobe (Hinh 1). D& trdnh viéc thao tac hda
chat bang tay, tat ca cac dung dich dugc thém tu
dong thong qua Mo-dun dinh lugng OMNIS (OMNIS
Dosing Module).

Mot lugng mau thich hop dugc hit bang pipet vao
binh chudn do, sau dé thém nudc khirion. Tiép theo,
dung dich dugc chuédn dé bang dung dich natri
hydroxit chudn héa cho dén sau diém ding téa nhiét
thit ba (diém cuc dai tda nhiét thi ba) (Hinh 2).

KET QUA

Phuong phdp nay mang lai do chinh xdc rét cao khi
phan tich dung dich &n mon PAN, nhu dugc thé hién

axetic va axit nitric.

Khéng can chuén bi mau trudc.

e

Hinh 1. Mdy chu&n do chuyén nghiép OMNIS Titrator
Professional dugc trang bi dau do nhiét dThermoprobe va thanh
khu&y tur (rod stirrer).

trong Bang 1.

Bang 1. K&t qua chuédn do nhiét ciia hdn hop chira 10,5% axit axetic, 24,5% axit photphoric, va 35% axit nitric (n = 3).

Sample (n = 3) Mean value in % SD(rel) in %
CH,COOH (10.5%) 9.82 05
H3PO,, (24.5%) 25.4 0.7
HNO, (35%) 36.1 0.5
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Hinh 2. Duding cong chudn dé thé hién qué trinh x4c dinh bang nhiét ctia h
2.

6n hap ba loai axit. Cac diém ding (EP) dugc giai thich trong Bang

Bang 2. Giai thich cac diém diing (endpoint) trong phép chudn do6 nhiét (TET) dugc thé hién & Hinh 2.

EP1 EP2

EP3

HNO, (fully dissociated)

CH,COOH (pK, = 4.75)

H,PO, (pK,, =2.12) H4PO, (pK_, =7.21)

H,PO, (pK,; = 12.36)

Chuén doé nhiét (TET) Ia m6t phuong phép rat nhanh
va chinh xac, cé thé xéc dinh ndng dé cla axit axetic,
axit photphoric va axit nitric chi trong mot 1an chuén
d6 duy nhét. Phuong phap nay c6 kha nang phan biét
rd ba thanh phan axit véi thai gian xéc dinh dudi hai
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phut. Ngoai ra, khong can bao tri cam bién, gitip TET
tré thanh mot lua chon manh mé va dang tin cay so
v3i cac phuong phdp phan tich dung dich an mon
PAN khac.
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CAU HINH

OMNIS Titrator with magnetic stirrer, without
function license

Innovative, modular potentiometric OMNIS Titrator
for stand-alone operation or as the core of an OMNIS
titration system. Thanks to 3S Liquid Adapter
technology, handling chemicals is more secure than
ever before. The titrator can be freely configured with
measuring modules and cylinder units and can have a

o . stirrer added as needed. Thanks to various software
function licenses, various measuring modes and
functionalities are possible.

- Control via PC or local network

- Connection option for up to four additional
titration or dosing modules for additional
applications or auxiliary solutions

- Connection option for one rod stirrer

- Various cylinder sizes available: 5, 10, 20 or 50
mL

- Liquid Adapter with 3S technology: Secure
handling of chemicals, automatic transfer of the
original reagent data of the manufacturer

Measuring modes and software options:

- Endpoint titration: "Basic" function license

- Endpoint and equivalence point titration
(monotonic/dynamic): "Advanced" function
license

- Endpoint and equivalence point titration
(monotonic/dynamic) with parallel titration:
"Professional" function license
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A WHOLE NEW LEVEL OF PERFORMANCE
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dThermoprobe
High-sensitivity digital temperature sensor for
thermometric titration with OMNIS.
The Thermoprobe has a short response time and a
high resolution, which enables precise recording of
even the smallest temperature changes.
This sensor can be used in aqueous and nonaqueous
solutions which do not contain any HF, for
determinations such as:

- Acid number (TAN) in accordance with ASTM

D8045

- Total base number (TBN)

- Free fatty acids

- Ca/Mg determination

- Phosphate

Cylinder unit OMNIS special, 10 mL
Intelligent 10 mL cylinder unit for one OMNIS Titrator,
Titration Module or Dosing Module. This cylinder unit
is especially recommended for the following
solutions:

- Aqueous alkaline solutions

- Titrant 5

- Silver nitrate solutions

- Nonaqueous alkaline solutions

- Permanganate solutions

- EDTA solutions

Includes dosing tubing and antidiffusion tip.

Function license Thermometric Titrator
Function license "Thermometric Titrator" for the
OMNIS Titrator
Contains the function modes
- Thermometric Titration (TET)
- MEAS U/T/pH
- Titration only with internal buret of an OMNIS
Titrator
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