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Ethylenedxamm\,tetraacetm acxd (EDTA) is used in mdustry m agnculture and
in the home. In particuiar, it is used as a substitute for phosphates in detergents. It has
not been shown to be toxic, but it is able to complex heavy metals. This property

- becomes a problem when EDTA after use is dissipated in the environment.

To determine the presence and quantity of EDTA a widely used method, also
in our laboratory, is the gas chromatographic (GLC) one described by RucﬂururI In-
this method EDTA is converted into its more volatile methyl ester and then measured
by GLC. In practice, however, this method sometimes fails and peaks are not ob-
tained. A'reasoned explanation forsuch an absence could not be found, but probably
thf: instability of the methyl ester or an irreversible adso:puon in the co{umn or

syringe? is the cause.

. A method therefore has been developed that is less susceptible to failures by -
making use of high-performance liquid chromatography (HPLC). It has the ad-
vantage that the sample can be directly injected after adding only one reagents. It is
mmportant, however, that the EDTA is in a stable form;, ie., the iron(IIN-EDTA’
complex. The time needed for an analysis is 7 min.

EXPERIMENTAL

T HPLC system

. The column used was an anion exchanger, Partisil 10 SAX (Whatman) 25cm
x 4.6 mm [.D.). To prevent pollution: of the analytical column a guard column was
used, packed with Vydac 301 SB (5 cm x 4.6 mm LD.)."A Varian 5020 liquid
chromatograph and a Varichrom UV detector (258 nm, bandpath 8 nm) were em-
ployed: The data were handled with the Vista 401 system of Vaijian.

Eluent
The eluent was a solutmn of 30 g NaCl and 3 ml glacial acetic acid in I'1 of
Vg'jc_lter (pH 3.1). It was passed over a 0.45-gm membrane filter before use.

Samale treatment ol - :

The samples first were passed overa ) 45-pym membrane filter to prevent clog-
mng of the chromatovfapmc system by sohds from the samp!e Then 50 p[ of iron
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Fig. 1. Cb‘cm‘.wmsm e:n!ss:s of EDTA. Coiumn:3Sem x 46mm LD pacxcd mth Parnszi ¢ SAX.
‘Guiizé column: S X 4.6 mm D, packed with Vyd..c 301 SB. Efucn:: 3¢ g NaCi and 3 ml g!..aai acctic,
acid. in } 1 of water, pH 3.1 flow-rzte 1.5 mi min ~*, Detection: UV! attenuation 16. Samples (30 ul}; A,
waisr contzining 5 mg ¥ EDTA without iron reagent, detection 230 am; B, stenidard S mgl ™! withour
irozi rezgent. detection 22¢ am; C, water containing S mg i~ EDTA with iron reagent, detection 220 nm;
D, water containing Smg 1™t EDTA with iron r&geat, detection 258 nm.
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g feagem: (4 g rcCI3 and 30 mI glacxal aceuc acxdm 100 ml Water) were addetito a S-ml N

sampl& If necessary, the sample was adjusted to a- pH between 3 and 4 to prevent -

- precipitation of the iron(IIT). This solution was. mlected via a5 —;11 loop mjecton As

) ’mgnnoned the time of anaiysxs was 7 min. -

In order to prevent photochemlcal degradatlon of the EDTA in the pr&sence of X
iron?, the samples were stored in the dark until injection. :

) R_ESULTS AND DISCLSSION

o I water EDTA occurs as an anion, the extent of dxssoc:aﬁcn of whxch depends

_on-the“acidity of the solution. Through this property it is possible to separate EDTA
- from other organic compounds in water with an amon-exchanae column (Fig. I).

In Fig. | the first and the negative peak (2-3 min) are caused by water in the

. sample. Water does not match the eluent and therefore gives peaks when passing the
detector. The second peak is due to organic ccmpounds in the solution. With more

heavily polluted samples, more peaks of organic compounds are present in the range -

from 2 'to 4 min. The third peak is EDTA. From Fig. [A it can be seen that the

separation is sufficient to analyze EDTA in water. The peak is strongly tailing, how-
ever, and especially with a standard sofution containing EDTA only, this is not
auceptable (Fig. IB). The tailing can be explained by the different forms in which
EDTA can be present in water and ultimately in the analytical column. If EDTA is
present in calcium form and the column contains a small amount of adsorbed iron.

_the EDTA will form a complex with the iron because the iron-EDTA complex is
“more stable. This results iz the retention of EDTA and a tailing peak.

It was expected that tailing would diminish when EDTA was presentin a very
stable form and not susceptible to change. Under the conditions prevailing in the °
column (pH 3.1}, the iren(IIN}-EDTA complex is the most stable one’. When adding
some iron(IIl) to the sample an EDTA peak with a much better shape was obtained -
(Fig. 1C) and the retention time also was much more repmcmcxble fe., +1 sec
compared with £ 3 sec in the absence of iron. -
’ -Moreover, lron(IH)—EDTA has an absorption maximum at a tngher wave-
length, namely 258 nm®. This is an advantage in that the absorption of the other
organic compounds in the solution is very low in contrast to their absorption at 220
am. In Fig: ID the peak of the other organic’compounds has disappeared. In heavy
potiluted waste water, peaks were to be seen in the regmn from 2 1o 4 min, but the
separation from EDTA was still sufficient.

. The amount of iron(IIf) reagent is not critical. Amounts dxﬁ‘ermg from 20 to
100 pd in S ml of sample dld not mﬂuence the results.
Lmeanrv of the methad

. The method is Imear in the range 0—50 mg I7! in which EDTA may occur in
polluted water samples (Fig. 2). The detection limit is approximately 0.2 mg ™1,

Interfering substances and recovery

. Addition amounts of I and 10 mg 1"4 of Cd{II), Cr(IH) Cu(ll), Pb(II) and
Zn(IT), 200 mg 1! of Ca(Il) and 50 mg 1% of Mg(II) to a 10 mg I~ EDTA standard
did not change the results. However, Co(II) resulted in a smaller peak, while a second
peak appeared after 25 sec. This peak is caused by a Co(II}-EDTA complex which is
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vwaker than Fe(HE}—EBT&. but probablv forms an cobait(HI} compieA thch dees
not decompose in 2 reversible way. However, 10 mg 17! Co(II} added to grou:.m— -
- water samples did pot influence the resuits. Thﬂ competition with other metal ions
prevents- the formation ‘of CofIE}-EDTA. So, although Cofﬁ) when p'esens i
groundiwater generadv will not interfere, proalems may arise when it is present i
hich aspounts. =

. EDTA- mteracts thh soit pam‘.ies- as can be seen ﬁ:om the retardaﬂon ot' I[S_
transport through the soil®€. When analyzing groundwater it is therefore important
_to Elter the samples; then only the dissclved EDTA will be measured and not. that
-adsorbed to. suspended matter. To check the presence of interfering substances in
filtered groundwater, recovery tests were carried out by adé:.,g various amounts-of
EDTA to water samples and determining the recovery (Table I}. It may be concluded
that, when low concentrations of EDTA are present, the recovery is good. Since
additional peaks were not obtained in the chromarograms mferfe'mg sr.bstances
most likely were not present. :

L cm,,ar:sar rm‘z’f tite gas cfranatograpmc memaaf S . e

- In'some groundwater samples the EDTA was determmed by means cf the
abon. HPLC method, as well as by the GLC method of Rudling The latter analyses }
. were carree out b} the iabor‘nor‘{ of the. Dutuh Insutute for Dain ‘{escarch :
{krIZG) Lo -0 - Lt e D T RN L ,~—___,—.:%
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“The r&sults of the comcanson.are gnfen in Flg. 3. It can. be seen that tile HPLC
method systematically gives amounts 13 % higher than the GLC method. This dif-
- ference can be explained partly by the fact that the. analysés were carried out in
different Iaboratories, but also by the high amount of iron (approximately 10 mg1™*%)
in the groundwater samples. Means er al.® reported that iron—-EDTA and other
EDTA. chelates decreased the yield of the methyl ester of EDTA in the Rudling

method. So in those cases the HPLC method will be more reliable t_han the GLC
method.
Use of another e{zzent i
The eIueut described mav be corrosive as chionde is present. For thxs reason
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_ Fig 3.7 Cemgansou of the nsuks of the HPLC method and ;he GLC method of Rudling.



the 'nstnrm"nt was aiwa cieanec m}meé‘a‘efy after use by pumpmg dstxIed wat\_
‘through it. Corrosion problems were not encountered. . : S
7 . Afrer concluding the experimenis it was found tha; Na‘\los msvsad of bcaCI’!:
_could be used. In the first experiments described nitrate could not have bezn used
" Because it absorbs Hght at 22G nm. This doa not occur at the wawe;e'wth (?58 nmy)
~ used in the final experiments. An eluent contamg 20 g NaMNO; 2 ..nd 3mi a.cenc acxd__f B
in t | of water gave the same teaults as the cluent with NaCI e
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