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Strategies on the Control of
Glycol Ethers Use

Abstract

Glycol ether use in Taiwan has been evaluated two years ago. Problems inher-
ited to the E-series glycol ethers have been recognized. In order to have better
management of this imported solvent, in this study we are focusing on the control
aspect. To approach this target, strategies of education, legislation, and technical
services are consulted. The major achievement in this study are summarized as fol-

lows:
1. Education:

{1)A comprehensive lecture notes on organic solvents were compiled for one day
seminar course use.

(2)From the pre- and post-test on a specially designed questions (solvent
related), and using the statistical methods (paired t-test and McNemar's X
test), KAP analysis was conducted. Positive achievement from this seminar
are demonstrated.

{3)Many other educational activities were conducted.
2.Legislation:

By approaching the administrative agencies which govern the import, pro-
duction, transportation, and use of the potential health hazard toxic substances,
there are several achievement, inclcuding:

{1)Propose new PEL standard setting on E-glycol ethers (current ACGIH TLVs)
for the Council of Labor Affairs.

(2)2ME, 2EE, and their acetates are recommended in the priority list for toxic



substance control in EPA.
(3)Addressing advice notes to the Board of Foriegn Trade and the Industry De-
velopment Bureau regarding the information that we have evaluated on the

glycol ethers.
=.Technical services:

Based on the nature of operation (close or open system) and usage of glycol
ethers, appropriate substitution and other control methads are recommended and

discussed.

Key words: Glycol Ethers, Education, Legislation, Technical Services.



GE B eeeseeensesssensar s ke R bR RS s 1
= Hj LT T I R L TR R 1
B SCRREEES et mn oo st s sest o bt o eres e r e A b s 1

—Z :@ﬁ%ﬂ\ .......................................................................................... 1
— 7, T BRI TR coerevreresrerreremsancusstsres st st enss e sasesserse oo rs st seraaras 8
iﬁ_—_ﬁgﬁ%ﬁ .......................................................................................... 11

FARIEIL 512 rerneeeennnenne e 16

= Bl e e s 17
BTG JT ] oreveereerersesesies st e e s e b e s bb bbb bbb 17
TR veeerrerern et s s s e s e e e 25
SAERTIRTE BN IETE vvevevrereeremrerenimrrsrssrnsesssss s resasinsssassssassssstsassssssassssassens 99
DO {F R R B I IR GT wvovereresonsessarorosastonionsoionsnness o s satamsan e s seresrensarsssersans 32
FLTETEB TS B AT covorrvsersrensarsssersasessasssssssisansssassesassesassensassonssbece ctrsiobes AR

B T T T T P T T T PR D P PP P L PP PR 47
— R i B e e e 47
ST ERITAR E M EET i s e 47
=R B0 2 TR+ 1R S R BRI L B T B 51
MAEER] BEDTEZ " FERETR 2 EHEME e, 59

L R P P PO PO PRI 55

a7 T T O P OSSO 56

E%8 L T e N 58

( gﬁ-ﬁ% ) ............................................................................................................. 59



EESSE

Bl - 2-ME ZEA SBSIAI B R AEBLREE P s 9
B~ * methoxypropanol I methoxypropy! acetates i) o RAGWLHIEE - 14
Bl = - methoxypropanol ] methoxypropyl acetates §7] 3 BIEVIHEIL - 14
BPY - 2-ME » 2-EE - 2-EEA BB FBIEIRMER ZILEL orvreremrsssmsssseines 53
AN a:ﬁﬁigﬁjz%%@i&tyﬁ%% ............................................................ 54
CHEIC BB BB A TR 5 TR R e 1
B BB B AEBIEL (L, oo 5

= 7 T R 2 R IR TGRS crverererrereressssesissosssissssssinsensenessonans 6
#N - (R E GG 2 CEREGERBE R BT RE e 7
KT - SR TREEA L FBR P BB IR oot 7
55 -~ 2-EE - 2-EEA -~ #ll12-ME %gm%ﬁgi ........................................... 10
£t AT T EBAETZIE R 5T 5K ovomeen, 12
S\~ T BB B MU oreerermmrommsersencron st sssss i 13
FH, - TSGR B 2 LLEE - eerrereirereirerssuensar st st s e 20
F4 - HETSETR B B RERE ZELEL cvererreerremre e 21
Ft— S EEBEBRFT R -nnieninniiiiiiimieisn 23
£+ RERMRETERITELL - BB BE TFE oo 2%
#F+= > 2-EE ~ 2-EEA - 2-BE BLEIUCY) Z b BE AL AR 18 B2 LEAR ooreveene 30
F+ 4 + Methotate B 2-EEA ~ PMA ~ MAC Z Y L LB oomneiconeirocnnen 31
#1F + Methotate Z ZFHEFERIE I coorervsnesssssiesisniesissssssissantosssansessessssnsscsscs 31
Fh7 s BT EEBREE e 34
F b RIS E e 38
S f\ v BREESERRASLE B st 49
Tt BRI T T N 7, T HIRE S B 0T eveeresnesserseroneisinessasesasesensssss o 46
F T4 S GTER B EEE T L e 51



£ F

C_BEE . TREEBMES B IEREZEHNAER B
ﬂﬁﬁb@iﬁﬂ(ﬁﬁ MG EERE BEHE AR L8 - A RER

R - % - - ERE BTEIEYEERMSER - —LNAOHMABHE
&tﬁr"ﬁJTﬂb%Eﬁﬁﬁﬁlﬁﬂﬁ%E’aiﬁE (7% BEAREREE) BnEE
% FHER > ¥ BETEAERFRANS TL2BEBEN 28T I3

— L BB  BREEERE - FE - - BRANBEUASHERRENR
BE - EXHEHRPESL -FAB 2% - B TREA+FREEZRDHRE
A WPBERNITERERBEERNER LS HEE RS8R 2B E
TEIH T - RBEKHRERETR AR REFMHMEHSE)
HEALE B+ o8EE 1,2) -

TEHENERFEREZEENEEH (recognition)  FF i (evaluation) Bl il
(control) * M LEMFYEEE T » 9f » (£ TR FHEEE > HbFHA
HeEFEwELma Ll —-ERAEE 2K - Hnd ZERBEH > KME8E
FHWR ST TR, B TERE ) TE KRR ZENERES Rk —1E
Pyl 69753 LU ARIRG » By AEYE R EHWERN - 24
FEENZEE - ARFEGH LL2HEWRARIEEE » (F—EEEN
{TEE178) 5 EFS - (FLMRESE FMOREUBMITRERES B rHEA
BRZ AN B -

R+ BRI

AR Z XRE B RIS -
1.Summary and Overview: NIOSH Symposium on Toxic Effects of Glycol
Ethers. Environmental Health Perspective, vol.57, 1984.

_1_



2. WHO{1990) Environmental Health Criteria, 115: 2-Methoxyethanol, 2-
Ethoxyethanol, and their acetates.

3.NIOSH (1991) Criteria for Recommended Standard Occupational Exposure to
Ethylene Glycol Mono-methyl Ether, Ethylene Glycol Monoethyl Ether, and
their Acetates.

4 NIOSH (1990) Criteria for Recommended Standard Occupational Exposure to
Ethylene Glycol Monobutyl Ether and Ethylene Glycol Monobutyl Ether Ac-
etate.

0.NEG and NIOSH (1991) Basis for an Occupational Health Standard: Propy-
lene Glycol Ethers and Their Acetates.

6. Med-line #& 3% 1987 ~ 1992 ¥PU B R SCRE » 1BFR 1991, 92 SEFH TR 2 TR

» ZEE B NIOSH ~ WHOFRS# -

TEINAARAAA » ERAERIFEZHERR -

LB

— RSN

O #
L BB R HES AR 1920 ERRMIBA % L —iEAE - ©M2s
R {8 D §E £ (functional group) ——% (alcohol) B B4 (ether) B B BLES (es-
ter) * WILHPH B EWKISE BIFHEMRE I LER - 5%
B BRI A HRIE RS T % (coating industry) I {EBEIE
ZEL - ANTEZA - EESRERRE E PP R RS S
{Solubitity) {8 > 7% 3% % 2 7545 & 40 [ 19 FE 48 (ester) B FAAE (ketone) 757
s BBYIEN (solvent activity) B 18 &8E 17 (coupling ability) (£ » B 4]
BHERIZTIE 5 B 5 HBRERKNG HEBEI Y (good solvent re-lease) ; i
ﬁﬁjﬁiﬂfﬁﬁqﬁﬁgﬁ% (blush resistance) * ff":%ﬂ%I%fﬁ]ﬁﬁlglﬁT"‘k
¥ o
COHBR T TEMRERE T LR AENRNE - kS
CRRTE TR S RERFIEE (nkEe . HIIRHE - BORIEE
BISE) Zms s & REEER - BEn - s WG5S % o Hhot
TE 9 8 % o 7 A (R HGA B B & i BB R PRI MR Bk
A -



)it FH 218 B PRAL R
HEA _HEREBERENAKRAES FRAHER— HYHL
AR R R T B0 -



- FNLHFRAREIHLIBASTFA-B &

PREK LoHTTA
ALK 2-¥ethozyechanot
(2-¥E)
TR&EY B
§CS

FE M L4 Ethanol, 2-nethory-
Ethylene glycol wethy! ether
Ethylene giycot monomethy! ether
Glycol methyl echer
Giycol =oncmethyl ether

Yethoxyethanol

A -Nethoxyethanal
2-Yethoxyethyl alcohol
Yethoxyethylene glycol
Yethoxyhydroxyethane
Yethyl glycol
Yonoaethylglycol

Yethyl Cellosolve
leffersol EX
Bowanal EY
Poly-soly LY
Yethyl oxital
Ektasolve LY

CAS R % 109-B6-4

#FR  CHy-0-CH,-CHl,-OH

CH,-0-CH,-CH.~0-C-CHl

LB T ALAS A

2-Yethoxyethyl acetate
(2-¥EA)

£iA

Ethana! 2-methoxy- acetate
Cthylene glycol moaomethy
ether acetate
2-Nethoxyethanoi acetate
Glycal menomethy! ether

atelate

Hethyl Cellosalve
acetate

H0-49-6
a
I

LM LA

2-Echoxyethanal
{3-EE}

EE
(EXCs

Ethanol,2-ethaxy-

£ -Ethoryethanol
Z-Ethexyethy] alcohe!
Ethylene glycol ethyl ether
Ethylene glycol
aonoethyl ether
Ethyl glycsl
Glyco! monnethyl echer
Ethyl Cellosalve

Cellosalve
Mowano| EE
Ektasolve EE
Cakanel
Oxival
Foly-Salv EE

110-80-5

CHy-Cllu-0-CH,-CH,-OH

LM LR AN LMETa

2-Cehoxywthyl acerate 2-Butozyethanol

(2-EE4) {2-8F)
EE4 EB
CiC BCS

Ethanol,2-ethouy-,acetate

2-Ethozyethane! acetate B -Butosyethanal

A-Ethoxyethy] acetace O-Buty? ethytene glycol

Ethylene cellosolve acetate Butyl glycol

Ethyl glycol acetate Butyl monaether giycol

Glycol monoethyl ether Butyl Celle-Sol

acetate Ethylene ghyeo! buty! ether
Ethylene ghycal n-butyl ether
Ethytene glycal monobutyl ether
Ethylene glycal momon-buty! ether

fithanel ,2-butexy-

Cellasolve acetate Butyl Celltosolve

EthyT Cellasolve acetate  Buty] Oxitol
Gxito] acetate Davaag| EB
Foly-Solv FE acetate Ektasoive I
Paly-Salv EB
111-15-9 111-76-2

0
I

Cily-Cl,-0-Cll,-0-C-CH, CHy~Clla-CH,-CHa-0~CR,-CH,-OK

FHAE 1. 1985-CAS Registry Handbook-comman nanes

2, Ref 34




Az PRL-HFER AR AEHAEL RN

2-4E 2-4E4 2-IF 2-EEA 2-BE
#+E 16.09 11§13 90.12 132.16 118,18
folecular veight
373 124 145 135.6 156.3 171.2
Boiling point { C at | ara )
#5
Flash poine ( C % Tag Closed Cup ) %39_4 D56 % 42 %52 65

Tag Open Cup 433 Y 57 £9

SR -§5.1 - -90 -61.7 -10.4
freezing pornt ( °Coat 1 atn )
% 4 0.9663 1.005 0.9311 0.9748 0.9019
Specific gravivy { 20420°C )
U EE 1.4021 - 1.4076 - 1.4193
Tefractive index { n at 20°C )
41 1.72 - 2.09 - 6.4
Tiscosity [ cf, 20°C }
BARER 2.6 4.07 30 L] 4.1
felative vapor deasity (air:z 1)
¥ 5.2 2.0 38 1.2 0.6
Tapar pressure { melfig, 20°C )
ik 0.62 - 9.4 0.21 0.08
Eiaparation race { n-Butylacetate = 1 )
RYERA @ 00 ® 23g/100gwater 0

Tater solvhificy { 20°C }

EHAB . ref 34
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EIEEREE (B 2-BES - 2-MEM 2-EEEHA 2 ) K &M
HrEs (R M) kG - HETEB2EBENESFE
7 EBEB BT ¢ 2-ME 2,500-3,000 Bf - 2-EE 1,200-1,800 W§ > 2-

EEA 5,000-8,000%F + 2-BE 8,000-10,000 M <

BLERME RSB S - LBHEGETE (EEhE - WmELHEN

FE 5% 5 IRIBOIEN (L3 ERENGEANERTE  LEREEHE
BMI70~80%  cHEEHESENE - B8 -k - fHEBEHFERE

DREBF B - HEBEFEITHK  FREL-
FE 0 DR Rae BN O H

2L -8R T & | LoBASL ST Er ZRER i

LB A |

¥4 #OF RS K F 8 B | # ¥ | %
1982 | 2,142,769 | 0.780
1983 3,677,562 | 0.72]

1984 4,778,791 | 0.710 T
1985 4,569,663 | 0.645
1986 6,790,907 | 0.583
1987 5,951,734 | 0.577
1988 9,433,541 | 0.865

1989 4,526,638 | 1.085 568,17t | 1.251 | 1,284,634 | 1.13¢

(1,106,228)
1990 | 10,175,223 | 0.79) 38,000 | 1013 | 2,582,656 | 0.903 |
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A 1,000~2,000 1,000 2,000 8,000
B 3,000 - 2,500~3,000 6,000
C - — ¢ 2,000 6,500~7,000
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B i 5 M R EITILAGE 2B BE 2 RIBEAWHEE » EibiiE
MBS TEIZRFER B/ RCERETIT(GHMEDN N RER
% » NIOSH ] Criteria  #F & ¥} 7] & 2B (5,6) ©

—Z MRt

O " FEPERE - ZBE R HEEREES (2-ME ~ 2-MEA - 2-EE - 2-EEA)

2-EE ~ 2-ME K& H Acetates 73 Bl (X 3 8 & M 0 (X 3 E ¥ alkoxy-
acetic acid — EAA R MAA » IR BEE - EAAF] MAA B1{F glycol
ethers B4 4 R B IE W ELIPIE - 551 glycol ethers 1AM I8
FLRETRYE » HE b EGMEMEGEEf T EREBREE BT - B, »
) Lk Z EAA fI MAA TET I R B BEIRWEE » FERBLE
T HEEFENEMNTEE - (1L 2-ME SH 2 A 35E  nE—)

EAA# MAA BT LA LA & FESE R B Bl — (0 5 iR 947 » Groeseneken
% (1989 AT BRI K EE R WAIBERE AR TN (RELs) T
1B H S S BRI A -

RENFRAZRBERWFFIEL - JRPEI EAA o7 DU A48 2-EE
1 2-EEA IR (8,9) © IR EAA Z B Bi 2-EE - 2-EEA ZIRMA R
B SFIR A Z 2-EEH 2-EEA Z2 R i FE B 28 2 MU RIS T 2 | o
EAA ERPZHEHEURBDIL R 4/ EEFIREIE  TaRYH%
FHAG 427503 -

BEZENFHEHEUERRD PAAN B BN T ANEXES
W ALESBREER 2-EE M 2-EEA R AR AREW - BRETREX |
HREI 2-EE 2-EEA S 8 EAA  ifif EAA (91551 2 48 /\B% o

BLMEETRERETHNRELEEN 2-EEMTIEET  FHe
B BT - ¥ S B LAR S EAA 3 (5 2-EE RUNRUE & (15-19) - AMEE
$F° EGME () B BB 50 45 B BT » 80 IRAP MAA 5T LU 2R 2515 2-ME
IR o MAA B84 0] 75 88 8 0 E 7% BUNRE SR E] » B HEL 3 2o
FRTT/NEF o BEHBY D BBIR > BRETRBYH MAA B8 > Aajse
RIE—EERE AR -

Han 2 s p & & i 7 fe s 3t R e alkoxyacetic acid % ) §4E
BNBRBEN %D 2R IBER glycol ethers — FAVE &2 [ERI (% » &

— R



BEAEHHBERR I HE BEEAHY) -

S DL FRTEERUE - NIOSH B3 T{E%AT 2-ME £ 2-MEA #9 10
B TWA (BK 10708 » &8 40/)\85 ) £ 0.1ppm(0.3mg 2-ME/m’
v 0.5mg2-MEA/m’) : 2-EE Al 2-EEA 7 10/N\F TWA £5 0.5ppm(1.8mg2-
EE/m* ¥l 2.7mg2-EEA/m’*) o {4 Fi8 15 1| & LA T 32 #2800 T /R meae
PRERE S EZ - EEEE - K5 2-ME  2-EEH H Acetates iz 55 18
FH R IR AR (3) ©

2-ME I° alcohol

\
CH,—O—CH,—CH,~OH
\

Alcahol
EGME Conjugate (7) Dehydrogenase

CH,—0O—CH—COGH
Methoxy Acetic Acid

CO, l
Expired Air Urine
{10-20%) (50-60%)

[ — ~ 2-ME AR RN LR REHEY -



AAN 2-LES2-ERA2-YE Bfatelae k

Total Total
Type Yo. of Concen- glycal ether metabolite
Glycod or subjects tration Vorklead Time uptake excretion
ehter  exposure and sex {ppm) (¥} (hr) {mg) {mg/g creatinine) Reference
2-EE Face mask 10 males 2.7 )] 4 16.7%4.2 1. 1240.340 Groeseneken
(EGEE}  inbhalation 5.4 { 4 35.117.6 2.61+£0.50 et al. 1986¢
i1¢.8 il 4 64 1145 4.5411.36
5.4 it 4 33.3+8.3 2.61+0.50
5.4 30 | BT.0+11.8 6.264£1.92
5.4 60 4 94 41+13.% B.644£3.05
2-ELA Face mask 10 males 2.6 ] 4 23.3%2.1 F.B31L0.60. Groesencken
(EGEEAY inhalatien 5.2 ) 4 44.841.3 2.12%0.20 et al. 1987b
9.3 i 4 35.145.5 4.15£0.52
5.2 i) 4 37.1%£2.4 2.1220.20
5.2 36 4 84 .4+2.5 5.32+0.62
5.2 60 4 121,515 .4 T.984+1.21
2-LE/ Occupational 5 females 3.9 it * — 42 Yeulemans
2-TEA 3.9 60 1 weekd — 106 et al. 1987a
{CGEE/EGEER)
2-%L Face mask T males 5.1 ¢ 4 19 44 — Groeseneken
(EGXE*"} inhalatyon et al. 15889a

Y

Urine EAd data are from 18 hr postexposvre (before next shift).

v Lrine CAA data are from 18 hr postexpesire (before next shift)

T Data represent 8-hr exposure to EGEE and EGEEX by female silk screen workers on the first day following
12 days without exposure. Workioads were estimated. Urine EAX data were estimated from sapmels collected
before the shift on the second day of exposure foltowing 12 days without eXposure.

§ Data represent l-week exposure to EGEE and EGEFA after regular veekly exposure in previoos weeks. Urine
EAN data were stated by the awthor as the average end-of-the-week concentrations.

** Urine RAA (2.4 g/min) was estimated from the plot in the cited reference and represents a wrine sample

collected 18 hr after the end of exposure.

WHAR Drefs



