
碳酸亚乙烯酯中水分的库仑法卡尔费
休测定
 

Water determination in vinylene carbonate by Karl Fischer
coulometric titration made simple with alcohol-free
reagents

SAMPLE AND SAMPLE PREPARATION

Application Note AN-K-076

Vinylene carbonate (vc) is commonly used as a

battery  electrolyte  additive  in  lithium-ion

batteries.  Its  popularity  is  due  to  the  positive

impact it has on anode cyclability and reduction

of  irreversible  capacity.  Small  amounts  of

moisture  in  Li-ion  batteries  can  significantly

decrease performance and lifetime. Therefore,

moisture levels in electrolyte solutions and their

a d d i t i v e s  a r e  c o n t r o l l e d  f o r  u s e  i n

manufacturing.  Until  recent  years,  accurate

moisture quantification in vinylene carbonate

samples was difficult due to side reactions. With

the  commercial  development  of  alcohol-free

coulometric  Karl  Fischer  reagents,  accurate

determination is now much more accessible to

end-users.

Vinylene  carbonate  was  used  in  this  study without any sample preparation steps.
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EXPERIMENTAL

 

 

This  analysis  was  performed  using  an  852

Titrando  (2.852.0060)  instrument,  equipped

with the electrodes listed in Table 1.

Table 1. Overview of electrodes used in this application.

Equipment Article number

Generator electrode with diaphragm 6.00348.100

Double Pt-wire electrode for coulometry 6.0341.100

A  small  volume  of  vinylene  carbonate  was

aspirated  into  a  gas-tight  syringe  to  coat  its

interior  before  being  disposed  of.  Excess

vinylene carbonate was then drawn into the gas-

tight  syringe.  The  prepared  syringe  was  then

tared on a balance with four decimal places.

The  titration  vessel  was  pre-titrated  during

conditioning to remove any moisture present

from both the immediate environment and the

reagents  themselves.  A  volume  of  0.5  mL  of

vinylene carbonate was directly injected into the

titration  vessel  equipped  with  NEXTGEN

Coulomat  A-FA/C-FA reagents.  The  mass  was

measured by difference. Water from the sample

was finally titrated in the coulometric vessel.

RESULTS

Results are recorded in Figure 1 and Table 2.

Figure 1. Example coulometric KF titration curve for

vinylene carbonate.

Table 2. Results for the vinylene carbonate water content determination (n = 3) as evaluated by direct injection coulometric KF
titration.

Result 1 (ppm) Result 2 (ppm) Result 3 (ppm) Mean (ppm) %RSD

787.73 795.67 788.79 790.73 0.55
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CONCLUSION

During  battery  manufacturing,  control  of  all

moisture  present  is  important  to  guarantee

adequate performance in the finished product.

M o r e  e a s i l y  q u a n t i f y i n g  t h e  m o i s t u r e

contribution  from  additives  such  as  vinylene

carbonate makes this a much simpler task. The

introduction  of  alcohol-free  Karl  Fischer

reagents accomplishes this effectively, allowing

the  generation  of  accurate  and  repeatable

moisture  data—even  for  a  difficult  sample

matrix.
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CONFIGURATION

852 Titrando Touch Control 

库仑法卡氏水分测定仪包括带隔膜的发生电极、

Touch Control、801 Stirrer 和整套容量滴定杯。

对于痕量区域(10 μg 至 10 mg 绝对水)的水份测定

来说,电量分析法是用于液态、固态和气态中的水份测

定理想方法。此外,电量分析法是一种绝对方法,因此

无需进行滴定度测定。

建议的电量分析测量范围:10 μg - 200 mg 绝对水量

除电量滴定外,852 Titrando 还可以进行卡尔·费休容

量滴定。

使用  OMNIS-Software、tiamo-软件或  Touch

Control。如果需要,满足 GMP/GLP 和 FDA 要求,比

如 21 CFR 第 11 部分。
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带隔膜的发生电极,用于电量式卡尔·费休滴定法,标准

磨口 29/22。该电极拥有向上弯折的电缆接口,其在

搭配 OMNIS Sample Robot Oven 使用的时候简化

了电缆布线和操作。

该发生电极特别适用于:

绝对水份含量很低的样品 50 ppm-

油样中电量式水份测定-

使用酮试剂的应用-

使用了导电性差的试剂的应用(添加氯仿、二甲

苯 >10%)

-

指示电极,用于库仑法卡尔费休滴定。
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