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Elizabeth River TBT Monitoring
Report on TBT Methodology Detection Limit, Precision and Linearity
May 13, 1999

Purpose

The purpose of this project was to determine the accuracy, precision, linearity and
Method Detection Limit (MDL) for tributyltin (TBT) analytical techniques available at the
Virginia Institute of Marine Science prior to implementing an environmental monitoring program
in the Elizabeth River, Virginia. This precursory work is to document the ability of analytical
techniques to accurately detect TBT in ambient water samples at concentrations of 1 ng/L and
greater. The methodology used for this work was described in detail in:

Unger, M.A., 1996. A Manual for the Analysis of Butyltins in Environmental Samples,
prepared for the Virginia Department of Environmental Quality by the Virginia Institute
of Marine Science. VIMS Special Report in Marine Science and Ocean Engineering
#338.

Preparation of Saline Water Matrix

All samples for the determination of accuracy, precision, linearity and method detection
limits were made up in 20 parts per thousand (ppt) seawater to represent the sample matrix found
in Chesapeake Bay waters. The artificial seawater mix, Instant Ocean®, was used to prepare
sample blanks at 20 ppt for this purpose. Analysis of these prepared blanks showed that TBT,
DBT, and MBT were detected above the detection limit at; 1.1, 1.0 and 2.8 ng/L. which was
unacceptable. In an effort to find a suitable material for preparation of samples, the commercial
mixes Hawaiian Marine Mix® and Forty Fathoms® were used to produce additional 20 ppt blank
samples for analysis. Blanks prepared from these mixes did not contain detectable levels of
butyltins and we selected Hawaiian Marine Mix® to use for preparation of all additional samples.

Determination of Method Detection Limit

In guidance with EPA 40CFR Part 136 APPENDIX B-DEFINITION AND PROCEDURE
FOR THE DETERMINATION OF THE METHOD DETECTION LIMIT-REVISION 1.11 a series
of seven samples were prepared at 1 ng/L. TBT in 20 ppt seawater matrix. This target MDL
concentration was based on previous experience and known signal/noise for the instrument (Step
1, 40CFR Part 136, Appendix B). These samples were extracted and processed on 05-03-99 and
analyzed by gas chromatography on 5-4-99 and 5-5-99. The MDL was then calculated based on
the procedure 40CFR Part 136, Appendix B, step 6:

MDL=t (n-1, 1-a=0.99) *S

where: t = 3.143 for the student’s t value with n-1 degrees of freedom (6 for 7 aliquots)
S = the standard deviation of the replicate analyses



95% confidence interval estimates (LCL = lower, UCL = upper) for the MDL were calculated
based on the chi square over degrees of freedom distribution for the seven aliquots analyzed.

The mean concentration for the seven replicates was 1.03 ng/L with a Standard Deviation
(S) of 0.304. The calculated Method Detection Limit is:

MDL= 0.955 ng/L
LCL = 0.611 ng/L
UCL=2.10 ng/L

Precision Analysis

To demonstrate the precision expected for the methodology, a series of five replicate
samples were prepared by spiking 5 ng/L TBT into 20 ppt seawater matrix. These samples were
prepared and extracted on 04-29-99 and analyzed by gas chromatography on 04-30-99. The
results of these analyses were a measured concentration range of 3.8 to 5.2 ng/L with a mean of
4.5 ng/L. The standard deviation for these replicates was 0.61 (13.5%). The mean recovery for
TBT in these replicate samples was 90%.

Demonstration of Linearity of TBT Analyses

To demonstrate the range of linearity possible for the method, a series of water samples
(20 ppt) were spiked at TBT concentrations of 0, 1, 2, 5, 10, 25, 50 and 100 ng/L. These samples
were prepared and extracted on 05-10-98 and analyzed by gas chromatography on 05-10-99 and
05-11-99. The results of these analyses have been plotted to show the measured vs. spiked
concentrations. The slope of the resulting regression was 0.9699 with a R? value of 0.996. This
demonstrates that the method is capable of producing a linear response through the range of 1 to

100 ng/L.

Tables, Data Reports, Chromatograms

Tables of all data produced are included with this report and copies of gas chromatograms
and data system reports are appended.



Table 1. Determination of Method Detection Limit
All samples prepared in 20 ppt artificial seawater
Concentrations reported as TBT Cation (ng/L)
Samples prepared and analyzed May 3-5, 1999

Sample Spiked C . M iC .
Blank 0 0.0
Replicate A 1.1 1.3
Replicate B » 1.1 1.3
Replicate C 1.1 0.9
Replicate D 1.1 0.6
Replicate E 1.1 0.8
Replicate F 1.1 1.4
Replicate G 1.1 ‘ 0.9

Mean Concentration = 1.03 ng/L
Standard Deviation (S) = 0.304
Calculated MDL = 0.955 ng/L
Calculated LCL =0.611
Calculated UCL =2.10

Principal Investigator WO - (/\'V\—\

Michael A. Unger, Ph.D.




Table 2. Precision Analysis
All samples prepared in 20 ppt artificial seawater
Concentrations reported as TBT Cation (ng/L)
Samples prepared and analyzed April 29-30, 1999

Sample Spiked C . M ic .
- Blank 0 0.0

Replicate A 5.0 4.7

Replicate B 5.0 52

Replicate C 5.0 3.9

Replicate D 5.0 3.8

Replicate E 5.0 4.8

Mean Concentration = 4.5 ng/L
Standard Deviation = 0.61 (13.5%)
Mean Recovery of TBT = 90%

Principal Investigator, WQ~ (A'S:—\

Michael A. Unger, Ph.D.




Table 3. Demonstration of Linearity of TBT Analysis
. All samples prepared in 20 ppt artificial seawater
Concentrations reported as TBT Cation (ng/L)
Samples prepared and analyzed May 10-11, 1999

Sample Spiked C . M iC .
Blank 0 | 0
1 ng/L 1.1 1.3
2ng/L 2.1 2.5
5ng/L 5.0 4.0
10 ng/L 10.0 9.9
25 ng/L 25.1 23.7
50 ng/L 50.1 433
100 ng/L 100.2 100.0
Regression Analysis:
Y=X*0.9699
R?=0.996

Principal Investigator W a (/\Y\

Michael A. Unger, Ph.D.
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AsD_3 Calculation @ Internal3TD

SRESULT-TIM3-SRE?30L.RES

1. 02 Mirutes Injected on Fri figr 19¢9  1:42:22 pm

tial Patio
.onn

Std-Amt %
14.70000

Sip-fimt
1.60000

Pur ity Ir;
100,000 1

FurStatus 0K

CrdDffBezel ine
) ES VAL P
Specialinteg
I0-1m Resz Facio Ares rg "1 Mame
a7 53 ne9o 2141€% 4€.9%7  TETRABUTYLTIN
4950 1244 0860 Eo1e TRT. S.lingd T8T
#11.75 .D1%¢e 2992 L4200 DRTas l)4n)/L06T
12,13 1.0000 22600 HePa3ZCr r‘~rr11 std
$13 .03 . 0148 447 .E1  MBT+++ O, snﬂifw37’3
47T 4T Total €0 . n44

Fri agre 20, 12%% 3:20:12 pm

i

SMETHOD - TIHNE

MTIMIG MTH

CEORMAT /T THT ~SHMBLT TN, FMT

LT



Response

5.94

5.84

B.74]

5.64]

5.54—

5.44

5.35™7

5,25—W”/WWWW

TBT Spiked Water B: 5 ng/L

Tetrabutyltin

TBT+

DBT++4

_HePe3Sn ISTD |

MBT+++

4.00

[ I I
6.00 8.00 10.00

Retention Time (minutes)

I
12.00

I
14.00




JserNodxF;ed
Butyltin analysis by GEN

Sample Name : SN27-28A DEQ 5 NG/L C 04-29-99

EXTRACTED ON 4-29-99
Peak Processor : Benie Multilevel
Instrument : A/ZD_3 Calculation

Result File : /RESULT/TIN3/SRE931L.RES

2un Time : 16.02 Minutes Injected on Fri @Apr 30, 1999 2:13:09 pm
} Dil Fact Smp-Amt Std-Amt % Purity Inj Yol Ratio
183.03000 1.3800080 14.720000 100,000 1.009
“un Status ! RunStatus0DK
EndDffiasel ine
A
Speciallnteg DL 0. SA‘ A
Tk RT ID-tm ez Factor “Area ngl Mzrme
1 7.52 $#7.83 . 0292 17279 4%, 2% TETRABUTYLTIN
2 9.2 #2.52 .0244 1801 Z.94 TRT+ BCIASLQIBI
2 12,12 $¥12.13 1.6000 18220 HePa?Sn internal st
4 13.02 $12.903 . 0148 602 ge METier 0.8 nga MBI
Totel Arsa 2303 Total rg-l 49 .994
leport Tims Fri Apr 30, 1999 3:51:%¢ pm
TEtho SMETHCD A TIMZ MTINIG. MTH
ceport File ¢ SFORMAT/TINMB/GMEUTIM.FMT

Page 1

Report No : 25.01

False

InternalSTD

r_,,uz)C»ST"Q



Response

TBT Spiked Water C: 5 ng/L

_Tetrabutyltin HePe3Sn ISTD
5.94
5.84]
5,74
5.64
h.54— TBT+
5.44—

MBT+++
5.35—

o o A

I I I I I
4.00 6.00 8.00 10.00 12.00 14.00

Retention time (minutes)




EoL . e 0 LOOP REPORT - BUTYLTEINS
JserModified :

Butyltin analystsfby GEMIE

Sample Mame SN27-288 DEQ S NG/L D 04-29-99

EXTRACTED ON 4-29-99

Peak Processor Genie Multilevel

Instrument : A/D_3 Calculation 1

Mesult File /RESULT/TIN3/SRG232LL.RES

Dun Time 16.02 Minutes Irjected on Fri Apr 30,

% Dil-Fact Smp-Aamt Std-fm*t % Purity
100.00000 1.009000 1¢.72000 100,000

L Status RunStatusDK
Fndf fBasel ine

Specislinteg

S mT ID-tm Fes Factor mg
1 7.52 47.53 0292 47
2 2.51 $9.52 0244 z
3 12,12 $12.12 1.0000
4 12,02 $12.0Z .3148

atal Gres 34817

zport Time Fri Apr 30, 1999 3:57:04 omn

zthod AMETHOD /T IM3AMT [T, MTH

sport File SFORMAT/TIMZ-GMBUTIN, TMT

Page 1

Report No : 26.02

False
nternalSTD
1799 2:37:25 onm

Inj Usl Ratin
1,000

pDL= 0- Sn&‘k

Mame
TETRABUTYLTIN <
TRT+ 3.31\\\1 ™7

HePe?Sn interral =td 2
MBT+++ &, ND DBT*1BT
47.508



Response

5.90

5.70

5.50

5.307

TBT Spiked Water D: 5 ng/L

Tetrabutyltin

g e

TBT+

v

el

HePe3Sn ISTD _

1

4.00 6.00

Retention time (minutes)

I
8.00

I
10.00

I I
12.00 14.00




Usérquﬁgf :
Butyltin: is by GENIE
) v
o
Sample Name ¢ SN27-28C DEQ 5 NG/L E
EXTRACTED ON 4+-29-99

04-29-99

Peak Processor : Genie Multilevel

Instrument AsD_3 Calculation

-
a

~esult File S/RESULT/TINZ-SRG?32L.RES

fiun Time 16.00 Minutes Injected on Fri Apr

% Dil-Fact
100.00000

Std-Amt
16.70C00

Smp-Amt

1.000¢C0 ioc.on0

run “tatus RunStatus0K
EndCffBaz=z!lire
Speciallntec
i =T 1D-tm Ares rng !
1 F.ET $7.52 167228 42.%1
P ?.82 $9.5¢0 2are 4,82
> 11.2% #11.3% 344 . €8
5 0012.13 $12.13 T.oonc 1EP0
513,02 $13.02 .n148 n2 293
~tal Ares 35051 Total
zonort Time Fri apr 300, 1993  Z:809:47 omn
bl f SMETHOD A TINZ M7 IHEE 7Y
cport File SEFORMAT - TINZ -ZMBUTIH.FMT

% Purity

Page 1

Report Mo 27.01

False

InternalSTD

30, 19¢%¢¢ Fon2:01 e
Irj Uol Ratin
1.0010

DL= 6.3n Su

MName

TETR&BUTYLTIHN

TRT+ 8Ny A3yt .
DBT++ D-—,"\Su [HIEY
HeP23%n intarral =td

MBT+++ [,0 "3"{ MBT"3

42 .97



Response

5.94

5.84

5.74

5.64

5.54—

5.44™

5.35

MP
5 25 Al

TBT Spiked Water E: 5 ng/L

TBT+

Tetrabutyltin W HePe3Sn ISTD

MBT+++

4.00

I I [ f
6.00 8.00 10.00 12.00

Retention Time (minutes)

.
14.00




e

Userﬂoleled
Butyltin analysis by GENIE

Sample Name : SN27-33D DEQ BLANK
CXTRACTED ON 5-10-99

"eak Processor : Benie
Instrument : ASD_3

SRESULT/TINZ-SRERS 4L 12T

x.U

Result File
2un Time : 16.00 Mirnutes Imizoted

;: Dit-Fact Smp-Amt Std-Gmt
1399.400380 1.00000 16.7200¢0

Tun o wtatus ! RunStatusiK
EndOffbzazeline

Speciallntac

g RT Io—tm Pes Factor firesa
H F.T4 $2.8% .R2ez 254032
2 11.%4 #$11.2% L0194 z42
1201 12,17 1.0000 nNaTER

E0220 Totsl
Geport Tims o @ bed May 12, 1999 10:22:454

od f METHODATINT AMTINZG M7

eport Tile o (FORMATTIN3/GMBLTIN EMT

Maltilewel

3360 iooP REPORT - BUTYLTINS

05-10-29

Calculation

on

Maw,

i Purity
1490

.0no

DL~

Report No

False

Page

1

T 2.01

Interna1STD

19992 12:4%:27 ~m

Trd

Olu'\s"e

"ﬁ*rn

ETRARUTYLTIH

DBT++
HePe 3%

51.9%%

1,000

imternel

el Ratin

NDOTBRTF
0. g-nmg-rkl

=+ A
MO nerr*3



Response

TBT Spiked Water Blank 05-10-99

WTetrabutyltin _HePe3Sn ISTD _

5.84—
5.74—
5.64]
5.54—]
5.44
5357 DBT:

5.25] M
- iyt

I | | | ]

4.00 5.00 8.00 10.00 12.00 14.00
Retention Time (minutes)




3350 LOOP REPORT - BUTYLTINS
JeserModified
SJutyltin analysis by GENIE

Sample Mame : SN27-34A DEGQ 1 NG-/L 06-10-99
_XTRACTED ON 5-10-99
Multilevel

‘eak Processor : Genie

inatrument : AsDl 3 Cal-ulation

SRESULTATIMIAZRGERSSL

i Time : 15000 Minutes [njected o Tus Mz
Lo l-Fact Smp-Fimt Std-fmt ¥ oPurity
SGU.uoco 1.2000¢0 la.7ngnn ion.nnn
. Status P RPunBStatosii
Codffhzseline
- .
pzeialinteg
: - T PR e e a2 )
oA JEE g HEs Tacior !
: 47, ST nano £ a0
2 PLE2 .tz L0244 1.71
N A fLLLEE LD1Rs EE
4 1d.i2 #i2.12 1.0008
> 1z .82 A L .0143 .ER
stal Rrsa : 427410 :
conrt Toiae 0 Ued ey 12, 1997 L0TRIRT

: 0T TN AMT INEG, MTH
rile TUTIMZAGMRLITIM, FMT

&

D=

Page 1

Report No @ 3.02

0 .4001

TETERABUTYLTIM
L3nglaT*
FoT s 4 Ani T*L
DETs+ 0. NeD8

HePe 0 Interrmsl

TOT .

h“}l"’ g4 4 o\ b n}“ BT1 3

A% TNE




Response

5.89

5.787

5.6

5.60

5.50

5.40—

5.30

5'EDWWWWW

TBT Spiked Water: 1 ng/L

|

Tetrabutyltin

TBT+

HePe3Sn ISTD

DBTH

W

MBT+++

4.00

I
6.00

I
8.00

T
10.00

I
12.00

Retention Times (minutes)

14.00




- R ' 3350 LOOP REPORT - BUTYLTINS
UserModified ... ..

Butyltin analysis by GENIE

Sample Name : SN27-34B DEQ 2 NG/L 05-10-99
CRXTRACTED ON 5-10-99

Multilevel

eak Processor Genie

Calculation

Instrument : A/D_3

fesult File ZRESULTATIN3Z/SRG?5sL . RES

Jun Time 16.02 Minutes Injexted aon Tue May 1
%t Dil-Fact Smp-Amt Std-Amt % Purity

i00.00300C 1.00002 16.70500 160.000
Tun Status : RunStatus0K

EndOffBaseline

Speciallntszg

o RT ID-tm Fes Factor

1 7.54 $7.53 $292

Z a.52 19.82 N1244

7 11.35 #11.35 0194

4 12.13 #12.1> 1.0000

£ 13.02 #12.03 .N143
‘atzal Area 2T70E9 Total ngol
zport Time Hed Maw 1923% 19:72:04 =
sthico SMETHOOATINZ -MTIMNZGE . MTH

spo:rt File SFORMAT /T IMZACHBUTIN MY

Page 1

02

Report No 4.

False

Internal&TD

1, 1999 1:74:18 pm
Inj Yol Ratino
1.000

DL~ D.Sns)(

Mame

TETRASUTYLT N |
TBT+ Q.S ngl3T
DBT++ o‘(,,dx)s-r‘t

HePe3Cn intarrna! =td

MBT+++ O.‘lngme-\-fi

51.673



Response

TBT Spiked Water: 2 ng/L

WTetrabutyltin HePe3Sn ISTD

5.84
5.74—
5.64—
5.54
5.44—

5.35T

TBT+ MBT+++

DBT;
5.257]

. PPl e A

| | | 1 | 1
4.00 6.00 8.00 10.00 12.00 14.00

Retention Times (minutes)




3350 LOOP REPORT - BUTRLTINS
UserModified
Butyltin amalysis by GENIE

Sample Name : SN27-34C DEQ 5 NG/L
EXTRACTED DN 5-10-99

Peak Processor @ Genie
Instrument I < Vg B

Result File : /RESULT-TINZ/SRG2S7L.RES

“un Time : 16.00 Mirtes Irjected on
% Dil-Fact Smp-Amnt Std-Amt
100.00C000 1.08002 16.20000

Yurn Status RuridtatuslkK

EndldffBazel irne

Tpeiciallntenq
w3 BT I[o-tmw Res Tactor Area C
1 .52 $.0.52 292 1886532
2 .62 $7.5% D244 1849
3 12.12 #1z.172 1.0000 14045
“atal Area : TEI2E7 Total ngs

ceport Time @ Wed May

lethod ¢ SHMETHDD AT ITRZ AMTINZEG  MTH
"eport File @ SFOEMETTINZIOSOMBUT IR EMT

Multilevel

% Purity
100.000

e

Page 1

05-10-99 Report No @ 5.02

Fzlse

Calculation : InternalSTD

Tue Ma:x 11, 1999 1:52:55% pm

Inj Mol Ratia

1.000
D= 0.L~s{
Flame
47,57 TOTRASUTYLTIH

7. 90 TOT . q.Or“l&TBﬁ'

HePaZ%m irteroz!l st

Lo PBTI nBT”

©1.554



Response

TBT Spiked Water: 5 ng/L

1Tetrabutyltin HePe3Sn ISTD ]
5.84
5,74
5.64™
5.54
5.44— TBT+
5.35]
5,25 WW
5 A e
I I T I [
4.00 6.00 8.00 10.00 12.00 14.00

Retention Times (minutes)




33250 LDOP REPDRT}F BUTYLTINS

UserModified - .

Sutyltin analysis by GENIE Page 1
Sample Name : SN27-Z4D DEG) 10 NG-/L 05-10-99 Report No : 6.02
EXTRACTED ON 5-10-99

Peak Processor : Genie Multilevel : False

instrument T A/D_3 Calculation : InternalSTD

Nesult File @ /7RESULTATIN3/SRG9%98L.PES

lun Time t 16,00 Minutes Injested or Tus May 11, 1999 2:21:4% pm
4 Dil-Fact Smp -t Std-Amt % Purity Irj Yol Ratin

ig0.000ug 1.00000 14.700010 lop.aon 1.000
“un Status o RunStatuzlK

ErdDffBazaline
cinlinteg | DL 0.5 A

ﬂ'

Sp

TR RT ID-tm Res Faztor firea rgel Mame
1 7.54 $7.52 .0292 19506 £1.72  TETRARUTYLTIN
2 9.52 $9.5°2 0244 4513 9.97  TET+ 9. QQJLFH3T*
2 11.2% $11.32¢ L0198 2992 .63 DRT+- 0;7%L1051*
4 12,13 $12.13  1.0000 18513 HMeP=2Sn infarnal std
i Mo M BT 3
Tatal Area : 42924 Total ng-l : 52,007

lgport Time @ Wed May EB, 12%% 10:48:09 am

“Method PAMETHODS TINZ AMTINSG. MTH
Jeport Files ¢ CFORMAT - TIMZAGMBUTINLFMT



Response

5.84

B.74—

5.64

3.54—

5.44—

5.35—

5.257

5.15—WMWWWW

TBT Spiked Water: 10 ng/L

W Tetrabutyltin

TBT+

m

n

HePe3Sn ISTD _

4.00

I I
6.00 8.00

Retention Time (minutes)

I
10.00

I
12.00

|
14.00




dserMoleled SRR =
Gutvltin analysis by GENIE

Sample Name :
ZXTRACTED DN 5-10-99

“eal Genie

Processor @
s trument : ﬁfD_}
ssuit File 1 YRESULT/TINZ SRS

wim Time : 16.00 Minutes
; Dil-Fact S
Lou. 00000 1.

- - . Pl

an o status

3 T ot Nes Facio
1 F.SF B3 L0292
Z F.53 $9.82 .0244
I T - #11. 20 .01%¢
4 12.1e4 #1013 1.000¢0

L . ) -
cobtz. Rres : 455 4
[ERWRSE SR IS ad Ha_,' l:, 1290

SN27-35A DEQ 25 NGsL

Page 1

05-10-99 Report No : 7.02

False

sulztion @ InternalSTD
Tioe Mz 11, 1999 2:46:24 e

% Purit, In: ol Ratic
Tag. N 1, nnn

DLz 6,5~y

N

TETRARELTYLTTY —+
TOTe 243 n)TBT
ORT++ O, (’”g\/( DbT
{ele®0n intereosl oo

WY BT +3



Response

TBT Spiked Water: 25 ng/L

Tetrabutyltin _TBT+ 1HePe3Sn ISTD

5.847
5.74—
5.647]
5.54—
8.44—]

9.357]

- DBT-FM
e A |

l I [ I [
4.00 6.00 8.00 10.00 12.00 14.00

Retention Time (minutes)




335@‘LDDP REPORT - BUTYLTINS

Butyltin analyszs by GENIE ' Page 1

Sample Name : SN27-358 DEQ 50 NG/L 05-10-99 Report No : 2.02
IXTRACTED ON 5-10-99

Szak Processocr : Genie Multilewel : False
[nstrument : AsD_3 Calculation : InternalSTD

Tzsult File @ /RESULT/TIN3-SRE240L.RES

Curne Time : 16.00 Minutes Injected on Wed May 12, 199% ©2:37:17 am
% Dil-Fact Smp-Amt Std-Amt % Purity Inj 1= Patin
1300.0c0C0 1.00008 1A.70000 100,000 1.4000

Jun Status : PunStatusOK

1

e iC-tm Res F.

i 30t RArss Hame

I 7.54 $7.57 L0292 19722 TETRASLITL Tt

2 9.2 §9.52 L0245 - 21944 TET+ 43 )1_57*'

T 1136 $11.30 0196 407 DET++ tO"U‘ 087 **

4 12,13 412.1F  1.0009 20662 HePeZSr intermal cod
€ 11,02 $13.03 0142 34é METEL L gD BT
stel fAres : 63502 Total ng-l : 91.29%

sport Time @ ded May 12, 1977 10:4%:157 ar

= thod : OMETHOD,TIME /MT 1HIE M7
cpoit File @ /FORMAT/TTHI -SHEUTTU £mT



Response

TBT Spiked Water: 50 ng/L

Tetrabutyltin _HePe3Sn ISTD
1 WTBT+

5.897
5.79
2.69
5.60—

5.50

5.40

DBT]

5.30]

5.20—WWMWWNWWW

I I I [ I
4.00 6.00 8.00 10.00 12.00 14.00

Retention Time (minutes)




in’ analysxs by GENIE 7 Page 1
hﬁlevName : SN27-3%C DEQ 100 NG’L 05-10;99 Report No ; 10.02
_XTRQCTED ON 5-10- 99
2eak Processor : Genie Multilevel : False
instrument : ASD_3 Calculation @ InternalSTD

tesult File : /RESULT-TIN3./SRE?41L.RES

un Time : 14.02 Minutes Iniected on UWed May 12, 1999 10:02:1% am
w Dil-Fact Smp-Amt Std-Amt ‘ % Purity Inj Uol Ratio
i00.00000 1.00000 1¢.70000 100,000 1.000
“un Status ! RunStatusiK

EndOf  Baseline OL’/ 081\(‘(

KR RT ID-tm Res Factor Area Cpde ngol Mame
1 7.52 $7.53 . 0292 12806 /FA\ 56.462  TETRABUTYLTIH
2 9.51  $9.52 L0244 27053 [Fr) 95.95  TOT: (0D.D wglATET*
3 11.3%  $11.3% L0196 480 | FF 1.43  DBT++ L4yt DBT'F
4 12.12  #12.13  1.0000 11029 | FF HePeZTn intermzl = td
S 13.02  #13.03 .0148 415 \FF 9% MBT+++  0.Gak NBTTI
‘otal Area : 51784 Total ng~l : ER.RE2

Seport Time @ oWed Map 12, 1°2%% 12:48:0% am

lethod PO SMETHCDATINZ MTINE
eport File ¢ CSFORMAT  TIMZ-OMEUTIH FMT



Response

TBT Spiked Water: 100 ng/L

Tetrabutyltin HePe3Sn ISTD
I 1 TBT+ l
5.89
5.79—
5.69
5.60
5.50
5.40
DBT MBT+++
- W
S.ED“W%WMWW
T | T 1 T
4.00 6.00 8.00 10.00 12.00 14.00

Retention Time (minutes)
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