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BB EENEEPES BEPER
o E{EHEH i EzhiiEas
A Pipet diluent + modifier 1 + sample/std
B  Run furnace steps 1to 2 =5
C  Pipet diluent + sample/std
0  Run furnace steps 1to 2
E Repeat sequence steps C to D two times
F  Pipet diuent + modifier 1 + spike + sample/std
G Run furnace steps 1 to end
H Wash sampler 1 extra times
I -
el EE... BEX...
BN MZEN 00 = %
=N 100 = %
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e S - A Pipet modifier 1 + sample/std
FrRiF s R 81 = =] B Run furnace steps 1 to 2 =3
~ C Repeat sequence steps A to B three times F
7 D Pipet diluent + modifier 1 + spike + sample/std
E Run furnace steps 1 to end
s 1 = F  Wash sampler 1 extra times
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KA (nm) 276.79
¥ 4% (nm) 0.7 S N
EESR O
«T EDL |
KT FELITR (mA) 250
BzhBEl# 2 0.0 E PRI JEEIF‘EF%
ﬁélgl:ll:lﬁ-(*/]:{(UL) 40 ( = %5&) Leim —— e BEINESE - e
A ipet diluent + sample/s
E R 0.05% Pd B Run fumnace steps 1to 2 J 5
C  Pipet diluent + sample/std
T un furnace steps
£1$E&14i£ﬁ“$ R(”L) 9 E Eipet diluent +tes§m;I:'sid
F  Run furnace steps 1to 2
1%%%'33;2 AA-BG G  Pipetdiuent + szmple,.'sb:.l
H Run furnace steps 1to 2
H‘ﬁji_t [[Ikﬁﬂa] I  Pipetdiuent + modifier1l + spike + sample/fstd -
I F 3
o
BERER B 2 \ §
EEEE E121: 0] w0 <
LEUT [A] (s) 5 E 00 = %
FrAERF(uglL) 0.1,0.2,0.3,.04,0.5
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Sequence No.: 9

Sample ID: 0.1lppb

Analyst:

Logged In Analyst (Original) : pc

Autosampler Location: 3
Date Collected: 7/18/2017 3:17:34 PM
Data Type: Reprocessed on 8/15/2017 4:21:07 PM

BEERH 1(abs) 2(abs)
0.1(uglL) 0.0067 0.0065
0.2(uglL) 0.0122 0.0122
0.3(uglL) 0.0184 0.0188
0.4(uglL) 00247 0.0250
0.5(uglL) 0.0309 0.0306
00066
MAR{E0.104pg/L
(2] 1 %= 104%
0.0312

1E0.500ug/L
[E] 4 Z£100%

Analyte: T1 276.79

StndConc BlnkCorr  Peak Peak Bkgnd Bkgnd Time Peak
ug/L Signal Area Height Area Height Stored
0.107 0.0068 0.0062 0.0112 0.0069 0.0035 3:28:11 PM No
0.102 0.0066 0.0059 0.0113 0.0066 0.0030 3:41:08 PM Ne
0.104 0.0067
0.0032 0.0002
3.04% 2.92
Sequence No.: 10 Autosampler Location: 4
Saxple ID: 0.5 ppb Date Collected: 7/18/2017 3:43:28 PM
Analyst: Data Type: Reprocessed on 8/15/2017 4:21:07 PM
Logged In Analyst (Original) : pc
Analyte: T1 276.79
BlnkCorr Peak Peak Bkgnd Bxgnd Time Peak
Signal Area Height Area Height Stored
0.0309 0.0303 0.0514 0.0069 0.0031 3:54:04 PM Ne
0.0312 0.0306 0.0542 0.0068 0.0034 4:07:01 PM Ne
0.0311
0.0002
0.78
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Sequence No.: 8 Autosampler Lecation: 81
Sample ID: DL Date Collected: 7/31/2017 6:12:42 BU
Analyst: Data Type: Reprocessed on 8/20/2017 10:48:41 AM
Logged In Analyst (Original) : pe GSB07-1978-2005 257%+1.6 25.14 -
22y
K %E
Replicate Data: DL Analyte: T1 276.79
Repl SampleConc StndConc BlnkCorr Peak  Peak Brqnd  Bikgnd  Time Peak GSBO7'1978'2005 0.080£0.005 0.079 -
4wl ug/L Signal  Area  Height Area  Height Stored 3201
1 0.020 0.007  0.0006  -0.0018 0.0006 0.0635 0.0360 §:23:47 B4 Mo
10005 0.002  0.0002  -0.0021 0000 0.0710 0.0360 G312 EBM Mo BRI K - <MDL 98%
3 0.003 0.001  0.0002  -0.0022 0,000 0,074  0.0371 6:50:36 B4 Mo
4 0000 -0.000  0.0001  -0.0023 0.0008 0.0763 0.0376 T:04:01 B4 Mo Hh 32 7K . < MDL 90%
5 0018 -0.006  -0.0004  -0.0027 0.0005 0.0780 0.0380 T:AT:25 B4 Mo
£ 0.004 0.001  0.0002  -0.0022 0.0006 0.0767 0.037% T:30:49 B4 Mo
S, 0
T 02l 0,007 -0.0004  -0.0028 0.0007 0.0784 0.0380 T:él4 B4 Mo K - <MDL 96%
B 0009 0,003 -0.0001  -0.0025 0.0004 0.0794 00375 T:ET:9 B Mo
8 0015 -0.005  -0.0003  -0.0027 0.0005 0.0760 0.0374 E:11:04 B4 Mo
10 -0.025  -0.008  -0.0006  -0.0029 0.0003 0.0773 0.0380 S:24:30 B4 Mo ALREH
1 0.00 0,003 0.0003  -0.0020 0.0006 0.0657 0.0344 EIT:ESBY Mo GFAA
Mean: -0.004  -0.001  -0.0000
0 0.012 0 0.0047 - 0.0004 MDL(ug/L) 0.014 0.03 0.83 0.01/0.02
WD 320.00%  329.00%  »099.0%
ﬂ

e e e
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ETNERE C IAE 3 T4 o TL 2T8.T9
EHNE e FERE TARE M I B Y& EE
# WRHA WMEA ET | EE i3] k-1 4
1 [15] 0.0234 0.0235 0.0295 0.8555 0.2938 14:24:15
z [15] 00232 0.0233 0.0256  0.517T3  0.2540 14:25:15
Ba [15] 0.0233
trrEmE 0.00 0. 0001
s inEmE 0.00% 0.56
RS 3 &H. (18]
AHEFER: 09999z R 000124 #FE: 0.00000
0.019
i
EE
=
0,000
0.0 T T T T T T T T T T T T T 15.0
piofl |
YA
IER A1
i i AT CT1 ] ]
e T WRH HERE RIS
TL 276.749 AESEERRE WEnAGEEE
A " .
) {8 S ks i g 1R .
iR (Ab=) WRHA wWRH  wmE SHAFERE
BEF A 1 0.0000 i 0. 00000 n.oo0 99 9%
Tl 0.0048 -—- - 0,00 3.z0
A 1 0,011 5.0 5. 10737 n.oo0 0,87
oA 2 0.0170 10,0 9. 91311 0,00 3.51
AK 3 0.0233 15.0 15. 02084 n.oo0 0.56
MEFER: 0990022 % 000124 #REE: 0.00000
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HE N EHE AR 3 ) g el Tl 276.79 .
HEN= BEEE wERE TOoRE & 00 B e HE A iy
4 qE/A mE/A ES mE  EE i HE ZiE
1 [7.5] 0. 0282 0.0263 0.02668  0.9460  0.3123 16:27:30 H
2 [7.5] 0. 0268 0.0269 0.0256 0.9672  0.3214 16:34:16 %
BE : [7.5] 0. 0265
rERE : 0. 000 0. 0004
ST RREEE ¢ 0. 00% 1. &0
S 3 EH. [7.5] o
HIRERH: 0099463 #1E: 0.00240  &ES: 0.00000
0.018 °
&
=
=
0. 000
U.U T T T T T T T T 5
e
= — WL\
& IR T
A B L
TREER 3,58 s/ T AERE
1 276 78 e e ——— o
) HiA it
- ESHE R wE FRiE o
RAE (Abs) s/ T M/ RE ST RHE R E
HETE 1 0. 0000 i 0. 00000 0. 00 0. 00
Tl 0. 0088 - -— 0. 00 4,31
mAasE 1 0. 0144 2.5 2, 39309 0. 00 0. 58
iz 2 0. 0210 5.0 5. 13628 0. 0o 1.07
A 3 0. 0285 7.5 7. 44030 0. 00 1. 60
FRERE: 0.999463  #1E: 0.00240 EEE: 000000
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A (nm) 193.70
¥4% (nm) 0.7
4% 27 AE 5 Vv
AT EDL gt«j’z =2 %6{/\
1 =
KT HL 37 (mA) sl FELatEEE. 001280423 As // e =
FESARAI (L) 40(EE6R) ey BRE (e |wE |me w7
AR 0.05% Pd Ei’j;*ﬁ*”ﬁ*m” E— ||
o _ 2 il EEhitEse
EE RSB (uL) 5 e e J%u
C  Pipet diluent + sample/std
EoE AABG s Jr————— |
F  Run furnace steps 1 to 2
HE7 E T e
jﬁﬁ"ﬁ ’kﬁ 2 I Pipet diluent + sample/std -
‘ el [ &=m.. | | B=Ex.
b % Bl (uglL) 0.2,0.4,0.6,.0.8,1.0 2 R
BRAERTE At EEE
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B T : 0.3 _ _ £ 47 4 : As 193. 70 RARAES - 7R

FEEF wERE AR TORE B 43 e EE e .

# ug/L ug 5 " = k] = " !

1 0. 331 0. 331 0. 0092 0.009% 0.0332 0.0056 0.0065 16:42:20 ‘

2 0. 340 0. %0 0. 0054 0.0100 0.03%4T  0.0048  0.0062 1A:67:18

3 0. 2&2 0. z&2 0. 0074 0.0085 0.0330  0.0057  0.0066 17:12:17

4 0. 286 0. 286 0. 0080 0.008F 0.0321 0,000  O.0066 17:27:15

5 0. 313 0. 313 0. 0087 0.0093 0.03%d5 0.0050  0.0067 17:42:13

g 0. 310 0. 310 0. 0086

b g 2= : 0.0260 0. 0260 0. 0007

mxﬂﬂﬁﬁg : B3 8. 30% T. 85

EFE T HE : 0.5 5T ¥ : A= 1893 70

BEAE g S e L FAEE g HE HE Bt 8]

# uz/L ug/L TS k) =i 3 k] =

1 0. BOg 0. 50 0. 0134 0.0145 0.067T3 0,008  0.0075 1T:67:12

2 0. 495 0. 495 0. 0135 0.0141 0.047&8  0.0081 0.0069  1&:12:10

5 0. Fd5 0. FE 0. 014& 0.0164 0.0680 0.00A2  0.0081 18:27:08

4 0. 536 0. 536 0. 0146 0.0162 0.0586 0.0083  0.0073 18:42:07

5 0. 531 0. 531 0. 0145 0.0l61 0.058F 0,003 0.007d 1&:57:05

taiE 0. 523 0. 523 0. 0143

bk g 22 0. 0204 0. 0204 0. 0005

YR A ERAE R ¢ 5o 3. 90% 3 T8

HE il EHE : 1 _ FET : 4= 193,70

'EFAE e S e L FTERE 3 = HE Bt 8]

# uz/L ug/L = k) = k] =

1 1. 053 1. 053 0. 0283 0.0285 001032  0.0077  0.0115 19:12:23

2 1. 01z 1.0z 0. 0272 0.0277 001040 0.0073  0.0119  19:27:41

3 1. 0358 1. 035 0. 0278 0.0284 0,103 0.0072  0.0110 19:42:58

4 1. 074 1.078 0. 0254 0.0285 0.1082 0,006  0.0116 19:58:16

5 1. 071 1.071 0. 0287 0.0283 0.1080  0.00R9  0.0123  20:13:3d ‘

t{E : 1.080 1. 050 0. 0282 ;

bt (R = : 0.0274 0. 0274 0. 0007 u u

SRR REE ¢ 261K 2. 61% 2,87 i
e
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KA (nm) 193.70
¥X4% (nm) 0.7 - 8
> = lie
AT EDL gﬁzﬁ 5 HE5IK
1 =
KT L3R (mA) 380 FEGRIESE: As naphthal // oo e
PR EAB(L) 40 (EE5R) ] w8 (e (e [me [am 7
po— 0055 P PR T EneE T i
) . o . Pipet diluent difier 1 ﬁl{Fﬁgﬁ 3 BEmEHE
ARSI AR (L) 5 g L
C  Pipet diluent + sample/std JF?@J
1%%%*“ AA'BG . R:”Eﬁ;rf;ae‘:‘i::e;l;ssl msz 10 times
. IE EipZt d'i:lue:t +mod1i:1:eprlc+msp[i)k:+stamplefsbd B
.H_gjj—:—ct m%ﬁﬂ:l ﬁ ;unShFurnace steps 1to .end
ash sampler 1 extra times
P 2 1 -
B | EE.. | [ BE=x.. |
ﬁ@ﬂlﬁ 8] (s) 5 AR IEEL 100 =] e
FRAEFR T (uglL) 0.25,0.5,0.75,1.0 N e
BAERRZL PrAEMAE
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ik
EHHEDE R iE : fpA =
EEE wEERE  iEEmE O FAfRE K % = & Bt (87
# g 38 A -t - 1 a2 o - i) =
1 [1] 0.0175 0.0174 0.0589 0.0715 0.1590 17:53:34
z [1] 0.0178 0.0177 0.0813F 0.0803  0.1411 18:07:07
ol : [1] 0.0177
e : 0 0. 000z
sHHA R E 0 1.20
IwES 2 FH. [1]
fHEFEHF: 0999594 HHE: 001550 #¥FE: 0.00000
0.015
i3
=
=23
0,000k
0.0 1.0
o
A i 7D . map
A coo14d S R ©o0.141 EHFESHE
As 193, T AP s A AGEEEE
LTI o
) 18 Sk o bl T o
i 1D (b= Y LS ¥R fwmE afHxiFfEE
FrrEsre 1 0. o000 ] 0. 000 0. a0 187.3 ﬂ J_'|
Iy SEE T: ows 0% 83
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rl.4| With the exception of silver. where this method is approved for the determination
of certain metal and metalloid contaminants in drinking water, samples may be
analyvzed by direct injection into the furnace without acid digestion if the sample

has been properly preserved with acid. has turbidity of =1 INTU at the time of T = .
analysis, and is analyvzed using the appropriate method matrix modifiers. This 7'9%/@1%%%5"]%5}?,
- . = " = - a _m 7 V) =
total recove:rable deter‘lﬂlﬂé_ltlc}]-'l procedure is re_ferr‘ed to_as_ direct analysis". %Eﬂﬂé}ﬂ%ﬁ(@%%
Howewver, in the determination of some primary drinking water metal S
contaminants, such as arsenic and thallium preconcentration of the sample mayw %/ﬁ)&ﬁé

be required prior to analysis in order to meet drinking water acceptance

performance criteria (Section 10.5). —

10.5 In order to meet or achieve lower MDLs than those listed in Table 2 for "direct N
analysis" of drinking water with turbidity =1 INTLU preconcentration of the analwtc J&#g;ﬁ
is required. This mayv be accomplished prior to sample introduction into the N *E?Y’&Eﬁﬁq*ﬁﬂﬁ

GFA A or with the use of multiple aliguot depositions on the GFAA platform or

associated delayved atomization dewice. When using multiple depositions, the *aﬁﬁﬁlﬁﬁé
same number of equal volume aligquots alike of either the calibration standards R EE'B(%%Y:E@E;JD)\
or acid preserved samples must be deposited prior to atomization. Following -
each deposition the drying cwcle is completed before the next subseguent %E&
deposition. The matrix modifﬁer is added along with each deposition and the . Eiﬁﬁ/@ﬁj\*ﬁé%
total volume of each deposition must not exceed the instrument manufactures S /E.
recommended capacity of the delaved atomization dewice. To reduce analwysis E/‘JFJU :J:/‘\E‘F}gi’fi
time the minimum number of depositions required to achiewve the desired ﬁﬁ%//[\i&ﬁyﬂ\i&

analytical result should be used. Use of this procedural technique for the "direct
analysis” of drinking water must be completed using determined optimized
instrument operating conditions for multiple depositions (Section 10.2) and
comply with the method requirements described in Sections 10.3 and 10.4. (See

Table 3 for information and data on the determination of arsenic bw this ﬁﬁéXﬁ%h{)ﬂ”%ﬁﬂziﬁ
procedure) | i, FiHPdMgfE
Thallitirmn: The HC1 present from the digestion procedure can influence the - X 5 A (AN
sensitivity for T1l. Twenty pl. of a 1% HCI solution with Pd used as a modifier ﬂ%ﬁiaﬁ/lﬁ?ﬂ]ﬂ%/ﬁ lgﬂiﬁ‘:
results in a 90% loss in sensitivity relative to the analyte in a 1% HINO, solution. ?ﬁﬂ%ﬂ’\]?;ﬂﬁl

The use of Pd/MMg H, as a matrix modifier reduces this suppression to less than

1026.°
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