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Analysis of Sodium Ion, Potassium Ion and

Monoethanolamine in Alkaline Cleaners by Capillary Electrophoresis

Kazuo Isama®, Masa-aki Kaniwa, Toshie Tsuchiya

Japanese law for the control of household products containing harmful substances provides the

volume of sodium hydroxide and potassium hydroxide in household cleaners with liquid form must not

exceed 5%. The alkali volume is determined by acid-base titration which is the legally authorized

method. The cleaner which contained monoethanolamine (MEA) in addition to sodium hydroxide is

marketed recently. The MEA is not regulated by the law, but it is notorious as skin sensitizer. It is

necessary to measure the concentration of MEA. Therefore, we applied capillary electrophoresis to the

simultaneous determination of sodium ion, potassium ion and MEA. We analyzed 7 commercial alkaline

cleaners, and sodium ion was detected from all products but potassium ion was not detected. Moreover,

MEA was detected with concentration of 16.3 mg/ml from one product. Capillary electrophoresis is

useful for the simultaneous determination of sodium ion, potassium ion and MEA in alkaline cleaners.

Keywords: capillary electrophoresis, alkaline cleaner, sodium ion, potassium ion, monoethanolamine

1. ¥E

[HEWEZEAT HREMGOBHNCEI§ 2 4
(FRAIABAE LA 1127, RIEMMBLHIEL) BT, fE
EHWEFNE N BIEAOKEIHERERO A =1210%
MUT I NS R IE R REANS & B KERIL A ) 7 23003
KBILF ) A OEFRES%UTEERhTWE,
LT, ThoogEmids LTHiToLETIE, HIbKkE
AXHEEE CT120.1 mol/KEEILF bV w7 A E L NI KR
b)) 7 2 UZKEEIEF + U 7 A TiE0.1 mol/BEREEIC &
LHRREENENENERA SN Tn 5. BATO RN
EFEE, BaEEE2LEEET, fECEREEL T
5THAH. LaL, i, HlilxgTh sEKFEI
TREESE OV KIBAL A 1) 7 2 33K F b U 7 2 % B
ERFTMAZ L, SSICHBINRAOB T VA
Y RMATHRENEZ BO GRS ALNL 2. 2
I L7 oa, B4 < b 2 ALK LRI

# To whom correspondence should be addressed:
Kazuo Isama; Kamiyoga 1-18-1, Setagaya, Tokyo
158-8501, Japan; Tel: 03-3700-1141; Fax: 03-3700-6950;
E-mail: isama@nihs.go.jp

ONIAKERAE A 1) 7 2 UEKERIE T N Y 7 2 BRI IRl
DHNTH->ThH, PHEEHEEIC K 2MAETIILEL B
HRERPEONL L) MERD L. T2, PANGEDE
T, BXE7Vvh) ofEERET A2 L TER
Wy,

BRI RN O % & L ER VRIS H O 5T IS D W T,
AFrrux by 7kEdF Y€ —BERRII: L %
K L2255 Y. HALKE L ORBO S I B
T, AFrru~ 77 7%k37 TV BRY) v THx
EULHAEICIMELRD 50, Fy ¥5 ) —ERIKEEX
Bl Ao EEBREVCERBLEOHEOHEATDH
Y. —J, TR ERERNCE s B S s 0
TVHVEDITHELE/ LY ) —VT 3y (MEA) %
A< b TS IETERLLEEYRH S,

Tax, T EEREHIESRLELT, FYETY
—BRKEEEZHNT, FMYTALF Y Na*) RO
Ay (KY) ZBEEEET S &I, B
SHDT VA1) 5T HMEAD R B E ' % 47 -
7z.

2. RBGE



72 YA

i #H 551267 (2008)

2—1. 2t

SR IBAE FE I AN O/ E T A L7z, BaERoe
AL RA 7 IV ) HEEEEA 7 B (Table 1) #3#
B LTHW.

2—2. R

PR E LT, FEONTHOKIBILT M) o 2R
ORI A ) &7 2T R D€ ) =8 ) — )L
T 3 v ERADGHME TERASHPOMA L. 72, &
BRI OB I WK, A EIESE Elix UV
5 (HAI Y AR7HAAH) ROEMAKREERE Milli-Q
Synthesis A10 (HAI VR 7 A& 2wkl
K& Bk L7z,

2—-3. v EFVU—-ERKE

¥y Y5 —BRIKEZEEIZCAPLI-3300> A7 & (K
BETHRAEE) 2HW.

KESME, FYESYU—: 72a—-XF VY (NEE
75 pm X ARE 48 cm, KFEETHRR&H), BEK
10mM £ 3V =), 5mM 2-t FaF A VEE 2
mM 187 5% ¥ 6-T—F L R IF02w% BifE, T|IT
100 kV, EE :250C, BH#EE 210 nmik N2 H ~
TIAEKN % (25 mm, 30sec) & L7-.

2—4. BTEREHT

F v ¥ T ) —BERIKE ORI 2k M 12 1E Function
of Mutual Information (FUMI) Fiin® 12#5<¢ v 7 b
v = 7 TOCO version 2.0 (FUMIHGZES) 2 H Wiz,
E#EEOILZ b0 720750128353 7PV R
O A XD ORMESFICBT AHERETT T 74V
ZAER L, MDA R OERERR AN L7

Table 1 Samples of alkaline cleaners and those quality labels
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Fig. 1 Electropherogram of the standard solution”
¥ The standard solution contained 25 zg/ml of Na*, 25 pg/ml of
K* and 10 xg/ml of MEA.

No 0 i o
I v IR, ARRILT 107 5 (05%),
Lo T e (7732 ARy F)
I o DOIHCRRESE, AL 10 7 5 (06%),
2RO T i (PR a7 3 YA %Y ), s
v L REENH] (TAUEAMT I VFFTR), KBEF R YA (1%),
3 M VHITREH THAVE e e
L ML RIGRRT b )0 A JREIERL (7R AT S A ),
AT i P A KEALF U > 2 (14%)
P o KRRACF R U A (1%), KRR
oA TIRIA TRV i (kv YA %Y F)
PN . KERALF UYL (4%), WHEHRERT M) 7L,
6 koA TR Tyt KIICEED 7 (4%, KRR
ToWEREEA 7oA AT IV TR LE T k), AR R A (46%),

BRI (ZF)a—nz—5)), HRHE

The alkaline cleaners were purchased at retail stores in Tokyo in 2006. The manufacturers of all samples were different.
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Fig. 2 Calibration curves of Na*, K* and MEA
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Fig. 3 Measurement precision profiles of Na*, K* and MEA”
¥ The measurement precision profiles were made with TOCO version 2.0 by the signals and noise on the electropherograms of standard
solutions.

Table 2 Detection limits and determination limits of Na*, K* and MEA

Test chemical Detection limit /g ml™! Determination limit /gg+ml™

Na' 0.0810 0.2696
K" 0.1844 0.6142
MEA 0.1267 0.4224

The detection limit and determination limit in the test solution were calculated with TOCO version 2.0 by the signals

and noise on the electropherograms of standard solutions.
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Fig. 4 Electropherograms of sample No. 6 and No.7 of alkaline cleaners

Table 3 Contents of Na*, K* and MEA in alkaline cleaners

No. Concentration / mg-ml ™
Na“ K’ MEA
1 12.8 ND? ND
2 15.0 ND ND
3 17.7 ND ND
4 28.3 ND ND
5 18.1 ND ND
6 35.0 ND ND
7 324 ND 16.3

Values are expressed as means at 1-3 times of measurement. * Not detected.
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