
Alkyl amines in scrubber solutions
 

Determination of ethanolamines and methylamines
besides inorganic cations for process monitoring

Application Note AN-C-193

Scrubber  solutions  often  contain  mixtures  of
alkyl amines. These substances neutralize acidic
harmful gases such as H2S and CO2, and remove
them from industrial processes, which is known
as  «gas  sweetening».  In  many  industrial
processes such as in oil refineries or natural gas
production,  this  gas  scrubbing  treatment  is
crucial to inhibit corrosion and damage to piping
and equipment from acidic gases. Additionally,
such matrices are often very complex and can
c o n t a i n  i n o r g a n i c  c a t i o n s  i n  h i g h e r
concentrations as heat stable salts. Beside their
use as corrosion inhibitors, ethanolamines and
methylamines  are  used  as  raw  materials  for

various production processes, e.g.,  detergents,
emulsifiers, polishes, or for pharmaceuticals and
chemical  intermediates.  Ion  chromatography
provides  an  effective  means  to  monitor  such
processes.  Good  peak  resolution  and  the
separation of amines from inorganic cations is
required.  The  high-capacity  Metrosep  C  6
column provides excellent conditions:  narrow
peaks  as  well  as  high  flexibility  in  eluent
compositions. This Application Note shows the
m e t h o d  d e v e l o p m e n t  f o r  a n a l y s i s  o f
ethanolamines,  methylamines,  and  common
inorganic cations.
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BACKGROUND

EXPERIMENTAL

 

Harmful  acidic  gases  form  weak  acids  when
transferred into an aqueous medium. They can
react  with  weak  bases,  like  ethanolamines  in
scrubber solutions, and transform into inert salts.
Adding the appropriate amount of amines will
neutralize the solution. In order to hold the pH

value in an optimal range, a tight control of the
chemical  composit ion  is  necessary.  Ion
chromatography  with  conductivity  detection
provides  an  effective  means  to  monitor  this
process and to control amine addition.

The  determination  of  cations  and  amines  is
performed as a non-suppressed analysis with a
940 Professional IC at 30 °C.
A  mixture  of  nitric  acid,  dipicolinic  acid,  and
acetone  serves  as  mobile  phase.  Samples  are
injected  with  a  20  μL  injection  volume.
Separation  takes  place  on  a  Metrosep  C  6  -

150/4.0 column equipped with a Metrosep RP 2
Guard/3.5. The conductivity signal is recorded
and quantified with the MagIC Net software.
Column  temperatures,  flow  rates,  and  eluent
composition were varied to find an optimal peak
resolution within the shortest possible analysis
time (Table 1).

Table 1. Adjustments during method development to shorten run time and to increase peak resolution.

Parameter Effect

Temperature increase Shorter retention times, especially for alkaline earth metals

Flow rate increase Faster elution with sharper peaks, with separation quality unchanged

Dipicolinic acid modifier Divalent cations accelerate, magnesium and calcium change elution order

Acetone modifier Improved resolution of amines
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RESULTS
Ethanolamines  and  methylamines  are  well
separated from various alkali and alkaline earth
metal  cat ions  in  less  than  25  minutes
(resolutions  above  1.6  with  10  mg/L  of  each
analyte) (Fig. 1).
The good resolution of sodium and ammonium
(resolution greater than 3.1) allows their precise
quantification  beside  the  amines,  even  when
one of the components occurs in great excess.
Thanks to the high capacity of the Metrosep C 6
- 150/4.0,  larger volumes can also be injected

without  compromising  the  peak  shapes.  The
column  length  allows  the  determination  of
these multiple compounds in a reasonable time
of  less  than  25  minutes.  In  case  of  higher
concentrations, resolution can be maintained by
increasing  the  column  length  to  a  250  mm
column. Additionally, Inline Dilution can be used
for  automation  of  the  dilution  procedure  to
g u a r a n t e e  a  p r o p e r  r e s o l u t i o n  a n d
quantification of all peaks.

Figure 1. Determination of mono-, di-, and trimethylamine (MMA, DMA, TMA respectively) as well as mono-, di-, and
triethanolamine (MEA, DEA, TEA respectively) besides lithium, sodium, ammonium, potassium, magnesium, and calcium in a
mixed solution with a concentration of 10 mg/L.
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CONCLUSION
Non-suppressed  cation  analysis  with  direct
conductivity detection is a straightforward and
robust  technique  which  can  be  used  at
laboratory  scale  but  also  for  process  analysis.
The 2060 Ion Chromatograph from Metrohm
Process Analytics is therefore a reliable, highly
precise  automated  solution  (Fig.  2).  These
robust  instruments  for  onl ine  process
monitoring and control can be connected to up
to 20 process points. Thus a sequential analysis
at multiple areas inside of a plant is possible.
The application can be upgraded with further
addons  to  further  improve  usability  and
automation:

Dialysis or ultrafiltration as automated
inline sample preparation techniques.

-

MiPT for optimal injection volume, to cover
a larger concentration range and to
perform automatic calibration.

-

Suppressed cations analysis for very low
concentrations, to achieve an even better
signal-to noise ratio.

-

Mass spectrometry as a second
independent detector in series after the
conductivity detector to improve detection
limits and confirm peak identity.

-

Figure 2. Ion chromatographs for laboratories (left) and for process analytics (right).

Internal reference: AW IC CH6-1210-102014
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CONTACT

143-0006 6-1-1
null  9 metrohm.jp@metrohm.jp

CONFIGURATION

930 Compact IC Flex Oven/Deg
930 コンパクト IC Flex Oven/Deg はカラムオーブ
ンと内蔵式脱気装置を備えたサプレッションの無い
インテリジェントコンパクトIC装置です。この装置
は任意の分離メソッドおよび検出メソッドによって
使用することができます。
典型的な使用領域:
- 電気伝導度検出器によるサプレッション無しの陰
イオンおよび陽イオンの測定
- UV/VIS検出器またはアンペロメトリック検出器に
よるシンプルな使用

IC Conductivity Detector
インテリジェントIC装置のためのコンパクトかつイ
ンテリジェントな高出力電気伝導度検出器。 優れた
温度安定性、保護された検出器ブロック内の総合的
な 信 号 処 理 、 最 新 版 の D S P  ( D i g i t a l  S i g n a l
Processing) が高精度の測定を保証します。稼動範
囲がダイナミックなので測定範囲の変更は(自動の
ものも含めて)必要ありません。

Metrosep C 6 - 150/4.0
C  6  の 材 料 の 容 量 が 大 き い た め 、 分 離 カ ラ ム
Metrosep C 6 - 150/4.0 は、妥当な保持時間の場
合、濃度差の大きな標準陽イオンを分離するのに最
も適したソリューションです。アンモニウム含有量
の少ない飲料水は、このカラムで測定することがで
きます。
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https://www.metrohm.com/products/2/9302/29302160.html
https://www.metrohm.com/products/2/8509/28509010.html
https://www.metrohm.com/products/6/1051/61051420.html


858 Professional Sample Processor – Pump
858 プロフェッショナルサンプルプロセッサ - ポン
プは、500 μLから500 mLまでのサンプルを処理し
ます。サンプルは内蔵式双方向性の2チャンネルの
ペリスタリックポンプまたは800 ドジーノ電動ビュ
レットによって転送されます。

Liquid Handling Station
Swing Head 付きサンプルチェンジャー用の洗浄ス
テーションと希釈ステーションの組み合わせ。タワ
ーの右側から取り付けます。
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