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This study was carried to assess the accuracy of material
safety data sheets (MSDS) for some water-soluble meta-
lworking fluid (MWF) with respect to mono- ethanola-
mine(MEA),  di-ethanolamine(DEA) and  tri-ethanolamine
(TEA). 39 fresh and 52 used MWFs for this study were taken
from the workplace. The quantification and qualification of
MEA, DEA and TEA were done using ion-chromatography.
Three main findings of this study were 1) EA that was not
addressed in material safety & data sheets (MSDS) was
found to be enough higher than 1% , 2) 33.3% of 39 fresh

DEA(41.3%) and TEA(15.4%) were much higher than those
indicated in MSDS. Consequently, we concluded that the
accuracy on ingredients and concentrations of MEA, DEA and
TEA provided in MWF was very low. Our study recommends
that the limit concentration of chemical except for
carcinogen that employer has to indicate in MSDS should be
lowered from 1% to 0.1% .
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Table 1. The number of water-soluble MWF sampled by MWF type

MWF type Fresh MWF Used MWF
water-soluble MWF 13 20
semi-synthetic 7 8
synthetic MWF 19 24
Total 39 52
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Table 2. Analytical condition for MEA, DEA, TEA using ion chromatography

Detector Waters 432 conductivity detector
Column Waters cation M/D column
Guard column Waters cation M/D guard column
Eluent 2mM Nitric acid/0.1mM EDTA
Flow rate 1.0 ml/min

Retention time 10 - 15min
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Table 3. Distribution of the concentration of MEA, DEA, TEA analyzed in 39 fresh water-soluble MWFs
Concentration(%)
1% = 10,000ppM MEA DEA TEA
below 0.1% 10(25.6%) 9(23.1%) 2(5.1%)
01~1% 2(5.2%) 13(33.3%) 8(20.5%)
1.1 ~ 2.5% 4(10.2%) 3(7.7%) 7(18.0%)
2.6 ~ 5.0% 5(12.8%) 6(15.4%) 3(7.7%)
51 ~ 10% 13(33.4%) 4(10.2%) 12(30.8%)
10.1 ~ 25% 5(12.8%) 4(10.3%) 4(10.2%)
over 25.1% 0 0 3(7.7%)
Total 39(100%) 39(100%) 39(100%)
Table 4. Distribution by concentration of MEA, DEA, TEA analyzed in 52 used water-soluble MWFs
Concentration(%)
1% = 10,000ppm MEA DEA TEA
below 0.1% 22(42.3%) 27(51.9%) 17(32.7%)
0.1~ 1.0% 27(51.9%) 20(38.5%) 20(38.5%)
1.1 ~ 25% 3(5.8%) 5(9.6%) 15(28.8%)
Total 52(100%) 52(100%) 52(100%)
Table 5. The concentration of MEA, DEA, TEA analyzed in fresh water-soluble MWF by MW type
No. of sample MEA DEA TEA
Soluble MWF 14 42,683+38,717 10,358+16,648 27,460+30,685
Semi-synthetic MWF 5 38,500429,201 60,628+61,058 53,058+42,781
Synthetic MWF 20 47,820+44,515 42,326455,256 92,270£91,051
ANOVA p-value 0.695 0.063 0.038
Table 6. The concentration of MEA, DEA, TEA analyzed in used water-soluble MWF by MWF type
No. of sample MEA DEA TEA
Soluble MWF 20 1,395+2,318 1,922+3,342 3,6216,769
Semi-synthetic MWF 8 1,606+1,596 8,898+7,768 3,341+3,735
Synthetic MWF 24 5,245+4,828 2,738+3,480 11,301£7,046
ANOVA p-value 0.002 0.01 0.000
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Fig 1. The relationship between MEA, DEA, TEA of fresh MWF and used MWF
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Table 7. The concentrations of MEA, DEA, TEA those written both in MSDS and analyzed

Name of product Written in MSDS (%) Analyzed(ug/ml)
MEA DEA TEA MEA DEA TEA Total
YUSHIRO KEN EC-50M < 3-8 <2-5 87,951 576 2,765 91,293
Ecocool 2000D < 25~45 < 25~45 33,820 136,197 23,210 193,227
Samsol 60 5,641 3,851 9,492
Castrol 39-154N Amine <20 252 34,068 153,626 187,945
Castrol 930N Amine<35 197 23,280 285,335 308,812
Syntilo 9954N Amine<20 100,505 1,856 50,067 152,428
Cimperial 1060CF 5~10 5~10 55,288 4,319 10,602 70,209
Houghto sol 9700H Alkanolamine 10~15 74,403 576 46,658 121,637
Samsol CD 120 Amide 10 50,384 32,834 82,913 166,130
Houghto Grind 50S 15~20 5~10 88,050 4,110 252,190 343,349
Houghto Grind 70S Ehtanolamine 20~25 114,087 4,953 99,008 218,047
Cimetech 200K 5~15 5~15 74,185 9,564 82,708 166,457
Houghto sol 2700 Alkanolamine 10~18 121,160 788 54,318 176,266
Yushiro Ken EC-50T Alkanolamine < 10 87,251 477 57,545 145,273
Hysol G Amine < 15 74,187 2,910 41,941 119,038
Yushiro Ken HDE 50 1~8 6,564 3,279 4,232 14,075
Shell Dromus Oil B 80 - 11,660 11,740
Permasol 60 1~10 51,143 3,740 - 54,883
Cimstar 40 5~15 5~15 20,019 47,425 75,523 143,467
Yushiron ken S-50N Alkanolamine <30 43,072 150,156 18,346 211,574
Hocut 733 Alkanolamine 3~5 - 777 46,881 47,658
Hocut 767 - 1~10 163,057 - 4,665 167,721
Yushiro Ken MEC-50 Alkanolamine <9 5,934 4,270 9,154 19,358
Yushiro Ken MIC-3500 Alkanolamine <25 432 44423 89385 134,240
Super Grind - 157,680 78,110 235,790
Syntilo 25 HMC - 92,710 4,460 87,784 184,954
Sanpol A- cut 285 o 55,551 31,326 118,121 204,997
Hysol XGP Fatty acid amide 19424 2605 15385 57414
Yushiro Ken MIC-100K Alkaﬁgxi:eizo 268 96,141 71,496 167,904
Cooledge 39 . 203 167,156 2,711 170,070

Amine <40

Superedge 44 . 11,767 7,388 16,481 35,635
Houghto Grind 70N Alknolamine 20~25 128,419 - 113,154 241,573
Syntilo 25D Amine 30~33 11,353 3,380 16,232 30,965
Hocut 797E Alkanolamine 5~7 25,273 27,653 6,024 58,950
Cooledge 39 Amine <40 742 82,863 1,489 85,003
CIMTECH 100 5~15 10~20 48428 23081 56205 127,714
Houghto Grind 60G 15~20 5~10 95,936 86,436 298,060 480,432
Permasol 60 1~10 - 49,794 - - 49,794
Hocut 763NEW 10~15 5~10 72,537 68,083 107,208 247,828

*. No information
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