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1 "  Analysis of Sediment Samples for Selected Organotin Compounds

1 . Five marine sediments Suppliéd‘ by EPS Vancouver were analysed for tri-, di-
| and monobu{yltin compounds'; Extracts were split and analysed independantly by
Seakem using GC/MS/SIM and Dr. Jim McGuire of Canada Centre for 'Inl'and'Waters
using GC/FPD. Triphenyltin compunds and free tin (IV) were also determined by
) | GC/MS and GC/FPD respectively. Two samples were extracted and analysed in
. ~ duplicate by GC/MS. - ‘ '
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1. MF.THODS "

The sediments were extracted by a method based closely on that of Dr.
James McGuire (1).ef Canada Centre for Inland Waters (CCIW). ©One half of the
extract was shipped to CCIW for analyszs and one half retained and analysed at

. Seakem by GC/MS/SIM as described by Meinema et al.(2)

1.1 Mate_rials

Solvents (benzene, hexane and ether) were of distilled in glass 'pesticide’
grade (Burdick and Jackson or BDH Omnisolv). Silica gel was acnvated by heating to
3500C for 12hina forced air oven. Sulphuric acid (ultra-pure grade, double distilled
in quartz, Seasta‘ Chemicals) was diluted to 0.5 M and serially extragted with
d:chloromethane then. hexane before use. Tropolone (Z-Hydroxy-cyclohepta 2,4,6
trienone, ngma Chemicals) was used as recewed. ' P _

. The Grignard reagent, ﬁ-pentyrnagnesm'-n bromxde, was prepared as requn-ed
using redistilled n-pentyl bromide (BDH Chemicals), magnesium turnings, and.

v pesnc:de grade dicthyl ether dried by double dxsnllanon off sodium metal.

Glassware and metal items were cleaned by detergent wash, distilled water .
rinse, then air- dried and baked at 350°C overnight. Nonbakeable items were solvent
-insed {acetone, benzene then hexane) before use. Procedural blanks were carried
through the method before and dunng analysis to determine blank levels, which were

" found to be undetectable for the four GC/MS target compounds.

GCIMS response calibration standards were prepared by derwanon of bis-
tributyltin ether, tnbutyltm chloride, dzbutyitm dxc‘nlonde, and butvltm tnchiorxde
(Aldrich Chemicals) with n-pentyl *nagnesmm ‘bromide by the following procedure.
Approximately 200 mg of each precursor (0.3 - 0.8 millimoles) were weighed out
accurately and taken up in sodium dned ether (25 mL) in a separatory funne! (100
mL). Pentylmagnesmm bromide (10 mL of 1-6 \Kolar solution in ether, 16 millimoles)
were added, allcwed to stand 15 mmutes, sulphunc acid added (25 mL of 0.5M, pre-
extracted), shaken and the ether layer separated. The aqueous phase was extracted
with 3 x 10 mi. ether, the combmed extracts washed with water (3 x 100 mL), dried
over anhydrous sodium sulphate, quantitatively transierred and made up to 100 mL
with benzehe in a volumetric flask. Tin compound concentratxons were calcu!ated in

neg tin per gram of dried sediment.
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1.2 Extraction

The frozen sedlment sample was allowed to thaw and a 30g subsample taken
and air dried at ZOOC for 24 h. Approximately 10 g of dried sediment were
accurately weighed into a 500 mL flask; 100 mibenzene and. 1 g tropolone were added

. and the sample refluxed for 2 h. The benzene extract was decanted off and dried

through an anhydrous sodxurn sulphate column (1.8 % 15 cm, granular Naz504). Pentyl R
magnesium bromide solution (1.6 M in diethyl ether, 12 ml) was added and refluxed
for 1 h, cooled and shaken with 100 *nL of 0.5 M sulphuric acid. The benzene layer
was separated and washed by shakmg with distilled water, separated and dried by
standing over anhydrous sodium sulphate. The dried extract was taken down by
vacuum rotary evaporation to 2 mL and cleaned up by elution through a silica gel
column (1.8 x 15 cm, 3-70 mesh, 100% activated) with 100 mL hexane. The extract
was taken down 10 4 mL by vacuum rotary evaporanon. If colour was stzll present
the extract W:&S further cleaned by repetxtlon of the silica gel column
¢hromatography. The extracts were accurately split into two equal 2.0 mL samples
for GC/MS and GC/FPD analysis. ‘One half of each sample was sealed into a 8 mL
ampule and shipped to Dr. James McGuire (National Water Research Institute,
Canada Centre ﬁ,r Inland Waters, Burlington, Ontario) for GC/FPC analysis for butyl
tin compounds. An internal standard (2.0 g diganthracene) was added to the
remaining extract which was blown down to 100 WL by dry nitrogen for GC/MS

analysis at Seakem.
1.3 Instrumental Analysis

. The samples wére analysed - uysing - a - Finnigan 9500/3200 gas
chromatograph/mass spectrometer with a Fxnmgan G100 mteractwe data system.
Butyltin and triphenyltin compounds present as the pentyl derivatives were detected
using the selected ion monitoring (SIM) mode, set 1o monitor three abundant and
charactristic ions of (pentyl)n(butyl)n_:mn, i.e., 121, 179 and 193 at 120, 193 and 351
for triphenylpentyltin. The parent jon of the mtemal standard, d manthracene was

monitored at 133.
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- The .'colioWing conditions were used:

Column: o SGE BP-5, 25 m x 0.22 mm bonded phase

Carrier: o "~ helium at 14 psi (split), 38 psi (Splitless) ,
f , - flow rate, 2 mL.min™* R

Injector: | o - Grob type, splitlesé for 1 minute.}v Flow rate 60
C B mL-min-, split into 30:1. B

Temperature Program: " 200C 2 minutes, 1000C for 4 minutes then 100.min-1

_ - to 2800C and cool. : ' ,

' C_olumn/ MS Injce'rface: o Direct insertion of column up 1o MS source.
' Températures:. ' Injector: 2500C

Interface: 2700C
Analyser: 1000C

MS Source: - . " ernission current 0.50 mA
~ electron impact at 40 V.
' MS Scan Rate: : 4 selected jons.sec-! _
Selected lonst - 188 (Internal StdJ); 120, 121, 179 193 and 351
Data: - acquired on hard disc and archived on magneiic tape
' : . cartridge. '

1.4 Quantification -

The GC/MS retention time and response of the pentyltin derivatves relative
to the perdeuterated anthracene internal standard was determined using a calibration
standard  containing pentyltributy!tin, dipentyldibutyltin, tripentylbutyltin,
_pentyltriphentyltin and the internal standard (2.0 ng- wL-1). The mass chromatogram
peak areas for the internal standard (188+ jon) and characteristic ion for the
erganotins were determined on the 6100 data system: by manually contrélléd

. integration at the appropriate retention t‘mﬁe window. .
The quantification is based on the ratio of thé 179+ ion peak area 1Q the 188+
~ ion peak _area,'and in conjunction with retention times the ratio of 179 to the other
characteristic ions is used as a C6nfirmation_ of the assignment of the compound, as
described in the quality assurance section. Sediment (,;oncentfations are calfzulated
on a dry weight basis as vgg-l tine '
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15 Qiniity Control/Quality Assurance

being conducted in 3 state of analytical contro

Throughout this sample suite, steps were taken to verify the analyse's were
} with includes the following:

Procedural blanks indicated interierence or contamination levels were below

mn
the limit of detection.
2) ‘Replicate instrurnent calibration before and after sample analysis.
3) Linearity of GC/MS method confirmed over three orders of magnitude
including the concentration range encountered in these samples. \
4) The identify of _thé derivatised organotins were confirmed by continuous scan
~ GC/MS. -
'5) Relative fre_tention time of inferred organotin peak required to be within + 1%
of that expacted from the standards.
6) Relaﬁve intensity ratios of the primary characteristic jon to the
characteristic jons required to be within 20% of the mean found for authentic
- cormpound in the calibration standard. '
7) I}ndeperident' analysis of extracts by separate labs and different instrumental

~ structures. Characteristic ions were 12
~ butyltin compounds), 193+ (PnSn* from pent

methods.

1.6 Characteristic lon Select’mn

nd the pentylvderivatlves were analysed individually by
characteristic ions and

99%+ pure and the

Organotin preéursors a
continuous scan GC/MS to determine the retention time,
-paﬁty' of each. All starting compounds af:peared to be
derivatisation proceeded 'quantitatively “with no. :d_etectable precursor in the
derivatised product. All mass spectré were assigned .and were consistent with
1+ (SnH*, from alkyl tins), 179* (BuSn* from
'yltih compo(mds, 351+ (PhaSn*, from
' 155+ (ClSn*+ from

triphenyltin compdunds), 120* (Sn+ from ‘triphenyltin _ctompounds),»
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chlorotm compounds) and 55+ (butenyl fragment from butymn compounds) The
latter two ions were only rnomtored mmally to confirm quantitative derivatisation to
thé pentymn compounds

2. DISCUSSION

The concentrations of selected organotin cornpounds in the five sediments are”.
gwen in Table L. There is generally good agreement between values determined by
GC/FPD and GC/MS, with the conspicuous exception of sample 23-43-04, Pacific

. Plastacs, storm sewer. For this sample, the GC/FPD value for tributyltin is
approxxmately twenty times that found by GC/MS. However the charactensnc ion
ratios of the compound detected by GC/MS. within the expected retention time
wmdow indicates that the compound. is probably not tributyltin and the GC/MS
reported value is an.over-estimate. The relative retention times and a characteristic
ion ratio for the tributyltin ‘derivative are given for all samples in Table 2. The
GC/\&S data indicates neghglble tributyltin i in this sample. The mass chromatograms
for this sample indicate other compounds eluting in this region mcludmg a compound
eluting 28 seconds before the retention time for trxbutyltm. This comp»ound gives rise
’to: a prominent 121+ peak (Sn-H* from an alky! tin) and a 193* peak (Sn-pentyl* from
the pentyltin derivative), but no 179+ peak (Sn-butyl*). This compound may account
fok' the disparity between the tin sensitive GC/FPD method and the GC/MS.

Two samples (85-43-02 and -04) were analysed in duphcate and the results are

presented in Table 1. Based on this limited set, the coefficient of variation by
GC/MS is less than 15%. : S _
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. .  Table 2. |
Comparison of Relative Retention Time and 179/121 Ton Ratios
of Calibration Smndatds and Samples for Tributylpentyltin

Sample  Relative Retention R 179/121
. Time?
pentyltributyltin 0,925 ’“ | 20
g5.43-01 0925 s
85-43-02 ) 0932 2
354303 N XL B
854304 0.918 0

$5-43-05 0.926 SR 2.5
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. a) Tributyltin compound relative to d1ganthracene.
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