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« Al Atomic Absorption Spectrometer (AAS)

» |CE3300 Flame

« iCE3400 Graphite Furnace (GFAAS)

» ICE3500 Dual

e Vapor Generation

e Manedaun Cd Tuomnsnziasigmaila GFAAS

e NMnedauUr1 Hg Tuaimsnziasigmaiia Hydride Generation
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ICE3500 DUAL

. fiszuumsfindryayiusunIuieLULU Deuterium
Background Correction waz Zeeman Background
Correction

. WasuszuumsesERaInneila Flame atomizer 1Ju
Graphite atomizer lalpgoalutifianniusinsuy Taelugog
Usulagugunsnizaasiaipios

« fi52UU Mass Flow Controller tun1sAiuAuLAg 1oAY
whgTuazUngesnuded sty

Vapor Generation &usuni1sitasizd Ge, As, Se, Sn, Sb, Te,
Hg, Pb, lag Bi
VP100 Continuous Flow Vapor Generation

) .

ECIOO0 ELECTRICALLY HEATED
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Ingmailan GFAAS
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iorinsnagaumUiinusnuaaisy (Cd) Tu
iloysnemaila Graphite Furnace AAs Tagriu
JumauNIATaNFIagasemaila Microwave
digestion
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mafin GFAAs umailaiildsuanuilaulunmsnagou
TanzUniouudunauiosfifiuszansam ifioaans
douruauanund  wasinsAuogaaIniateiia
Tuuillsinnmsnageumusinauandion  (Cd) o
fhogaiioyseinios ICE3500 NARANE7IYD3
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Parameter Value e :
Genoral | Sogionoe | Spocteucter Ropiee |Cnlhrai(an1 Sewpleg | GC |
Wavelength 228.8 nm = 2
Band pass 0.5 mm st e E|
. . Irtociion Touporiuar (O 20 3; Pogwoae Tiear Gool) (843
Background Correction Combined BGC s
o | Tomp 'C) | Timo [o) | Romo Cin)| Gae Type | Ooolleur [RO|RE(TC|HL| =
Lamp Current 50% | i | - Fr J
Signal Measurement Peak Height S ——
7 |o 00 0 2 e o
Measurement Time 3S e e b 3
Repl_icated 3 ¥ Ouen Caretio i voncla goalor Bon: '05_ Hag ‘
Inject/working volume 20 pL Tome ] e ]
A15199 1 1anIW1511mo5209A5ae iICE3500 GFAAS i 1 nanagunniyee Furnace
o~ G 1
ANILBTYURIDYIN
A15UIRTEIU ¢

« Cd Working Standard 10 pg/L gaaseuiu 2% HNO3 (w/v)
« Calibration Blank #@a 2% HNO3 (w/v)

19814

jupiogriioyauiun 3 8o Ingdaaiog19 1.xxxx n5u asluraonday Biunsa HNO3 Usu1ms 5
Haddns waz Wiuiandas (Ultra-pure) Usunms 4 1adans muaiau aniuiigiiniovdey
(Microwave digestion) 1Uuran 30 Ui TegAInWI1HLA05Y09LATOEYAIUAITINN 2

e

AUE
188

Step Time (min) Temp. 1 (°C) Temp. 2 Pressure Power (W)
(°C) (bar)
1 15 200 110 45 1500
2 15 200 110 45 1500

M151971 2 WasfiimasuaalAiaa Microwave digestion
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Nansnagaumusinauasiguluiioylngiteuiunsinuingg i R2 0.9995 Tinauananemi1s1en 3 a1n
ANSNAFOUANUYNFD9Y09IS wuiiiosidusinisnaudu (%Recovery) aglugia 90-110% Fauanali
WiuAeidnsnagoutdofio Lazmunzay

LONA1591999 :
https://assets.thermofisher.com/TFS-Assets/CMD/Application-Notes/AN-43188-HR-AN43188-
Cadium-Crab-Meat.pdf

Measured Expected Measured Spike
Sample Conc. Sample Conc. spike Conc. spike Recovery
(mg/kg) (mg/kg) (mg/kg) (%)
Tinned Crab 0.0005 0.50 0.4663 93.2
Dressed Crab 0.9641 1.46 1.4595 100.0
Crab pate 0.6143 1.06 1.0919 103.3

M19197 3 WanN1snadauLLazA1 % Recovery
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Mercury Level
o - . . Total Organic
1610 U 5% ﬂ 3A Organisation Limit Fish Type (mg/kg) | (mg/kg)
. Non-carnivorous fish & 05
o o N Cnm;l;lssion Maximum Level CHIsCO - :
LWQ‘VI"Iﬂ']i“(lﬂﬁ@U‘Vi']UiiJ']ﬂJS’]ﬁ]Ui@‘Vl (Hg) Tu Carnivorous fish® 1
o , o N . Non-carnivorous fish & 05
Mg 1NUAI@ARIgmMALIA Vapor generation AAs Mrﬁg:;;ius Guideline LeveP crustaceans® :
Carnivorous fish® 1

. 3 Fish, shellfish, crustaceans &
USFDA | Maximum Lovel other aguatic animals 1

Fish (excluding carnivorous

o fish) & other aquatic 0.5
Unun China | Maximum Level* products
Carnivorous fish (e.g., shark,

tuna, etc)

Uson (Hg) AeTanzillunuiinulslusssusa Japan | Maximum Level® “"'is"-sl?:j'gfg:‘aq“aﬁc 04 03
Usenuuslenamun 3 sUnuu Ao Usenuians Usen Crustaceans, moluscs& | o
ollunid wazUsondunid Usonluguzoeduniglid Australla | Maximum Level c?::;;nuﬁr;?f:n
AUSUATE usmngngesseLuaTide sy ket I
Methyl mercury azdanalifianuiuny  F9 | ._ O oions | 05
anunsanuldluuafunesuesin d@iudsenuians Conada | N Lol e potonofsx |

carnivorous fish®

ausangs1engasnyudininanisiela 1wu §
viaulumiios a1uin ¥ialsanuNanfinian
NANYOIUTIN

;1571970 1 BAANLNEUANISYOUSUYDISERUUSONUY
Wouluuszinasige
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ANuluneaUson damasanmuInsaamsnls Taganie Methyl mercury finssiansnlunsss
ialuiies  uananianuluivreaUsondedenasooinsneanasuasszuuuszam  mhiuInfsuye
dauou ;w1 wazUszamdudalunssuidosas aufvintiodieizdumailuazidesinle Tngszsuusondi
Uuiouluuan uanasianisnan 1
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Vapor generation famailadinsunagauriusuinuson
(Hg) Usunusin dheseuu Continuous flow #ifinsazedsio
udagasalioa Mlinafildinnuieswnse aansiin memory
effect uazannsainzistogaliusinaungy uauiindad
VP100 Vapor generation gatunigsiunu iCE3000 series
AAs Thermo Scientific wWena@aumuson (Hg) Tuiagrauan
TAgWI51T1LR05Y09LAS0ILAANFIANGIT 2 LAz 3

Spectrometer Parameters

Wavelength : 253.7 nm

Lamp Current : 75% -_ T
Bandpass : 0.5nm

Background : D2 Quadline

Correction Resamples : 5

Measurement Time : 4.0s

VP100 Parameters

Pump Speed : 40 rpm

Gas Flow : 200 ml/min

Acid Reagent : 50 % HCI

Reductant : 7.5 % stannous chloride in 10 % HCI
Measurement Delay : 70

$1519% 2 W1S1HLH952091A594 ICE3000 series waz VP100

Pump | Gas Signal
Speed ‘ Flow Reagents used per sample' ‘ Stabilization®
(rpm) (mL/min) Acid (mL) Reductant (mL) Sample (mL) (s)
40 200 1.40 3.20 15.00 70

A519% 3 Wis1imesaoalAdas VP100

Reagent
Reductant : 7.5% Stannous Chloride
stabilized in 10% Hydrochloric acid
Acid : 50% Hydrochloric acid
Potassium Permanganate
Hydroxylamine Chloride
Nitric Acid
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a1sumssudson (Hg) @ wseulugdyoe Matrix matched Tagimiauminuidudu 1-100 ppb famnsia

n4

M1519N 4 naRaUINIRTY0IUson uas Reagent fnee &115Un158919n IMNNATEIUANILINIU

Standard

Blank 1 2 3 4 S 6 7
Final Concentration
Hg ppb 0 1 2 5 10 20 50 | 100
Volume 1000 ppb Hg
Stock Solution mL 0 01 02 | 05 1 2 5 10
Volume Conc. HNO, mL 10 10 | 10 10 10 | 10 10 10
Volume Potassium
Permanganate mL 60 60 60 | 60 60 60 | 60 | 60
Solution (6 %)
Volume
Hydroxylamine mL 15 15 15 15 15 15 15 15
Chloride (20 %)
:"'(';mene“’"'md m. | 15 |149|148|145| 14 | 13| 10| 5
2
Total Volume mL 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

JUNDUNTLATYUEIYNUAANANTUT 1 lag 2

Produce sample

Produce sample spike

Homogenize fish sample
in a food processor

Homogenize fish sample
in a food processor

Place in an oven
at80°C

Place in an oven
at80°C

Leave until sample is at

Leave until sample is at

a constant weight a constant weight
Weigh out approximately Weigh out approximately
0.5 g of homogenized fish 0.5 g of homogenized fish

Add Tml of 1000 ppb Hg
standard (final spike of 10ppb)

Place into digestion vessel

Place into digestion vessel

Add 10 ml HNO,

Add 10 ml HNO,

Leave vessels open in a fume
hood for at least 30 min

Leave vessels open in a fume
hood for at least 30 min

Seal vessels and digest?

Seal vessels and digest?

Allow vessels to cool

Allow vessels to cool

Transfer digested sample into
a 100 ml volumetric flask

Transfer digested sample into
a 100 ml volumetric flask

SUN 1 BAANISNISLHSYURAIDYN

1-100 ppb
Calibration standard in matrix
— SAMPLE DRYING'
—{ SAMPLE PREPARATION
1  SAMPLE DIGESTION




ANSLESYURNIDYIN

Add 10 ml HNO, to @
100 ml volumetric flask
Add volumes of 1000 ppb
Hg solution (see table 4)
Add 60 ml potassium Add 60 ml potassium Add 60 ml potassium
permanganate solution (6%) | | permanganate solution (6%) | | permanganate solution (6%)
Leave sample vessel loosely | | Leave sample vessel loosely | | Leave sample vessel loosely
capped for at least 2hrs capped for at least 2hrs capped for at least 2hrs MERCURY REDUCTION
Slowly add 15 ml Slowly add 15 ml Slowly add 15 ml
hydroxylamine chloride hydroxylamine chloride hydroxylamine chloride
solution (20%m/vf solution (20%m/vf solution (20%m/vP
Add deionised H,0 to bring Add deionised H,0 to bring Add deionised H,0 to bring
sample volume to 100 ml sample volume to 100 ml sample volume to 100 ml

5UM 2 uansismainioudiogng

g nsuaniie (condition) zop3oa Microwave Laagsess197 5

800

Ramp

(min)

100 30

Pressure

Max. Max.

Temp.
(psi) (C)

180 190

Hold
(min)

15

A5 5 LEAQIKANLAIIA1Y9IA09 Microwave digestion

WNaNI1INA&IU

30

40 50 60 70
Hg concentration (ppb)

nNIsNedauUnIUsUIIUsonTuEI0g19UaN Sardine Uan Salmon waz Reference Material

(DORM-2) pramaila AAS ﬂsWWmmssimmeﬁquﬁ 3 FalriAAnududunsaluzgae 0-100 ppb
w30 0-20 mg/kg (Aurnnduanuiduduyeasiiogna) a1 R2 0.9989 ArauigalulsazAIL
WHIUYaaTuInTsIU (BRSD) <2.5% ez Method detection limit (MDL) #id1 0.014 mg/kg
(Tgisuiutimtinglogie 0.5 g) &msuAi Characteristic concentration uaznanIsNAFOU
819N 3 FRoEgILARISNASI9T 6-9



Pump Gas e Characteristic
Speed | Flow s L Concentration
(rpm) (mL/min) Solution (ppb) Sample (mg/kg)' Solution (ppb) Sample (mg/kg)'
40 200 0.07 0.01 0.7 01

$15197 6 w&amaA1 Characteristic concentration

Expected Measured Percentage Expected Measured Percentage
Concentration | Concentration Recovery Concentration | Concentration Recovery
(mg/kg) (mg/kg) (%) (mg/kg) (ma/kg) (%)
Sardine 1 2 1.93 97 Salmon 1 2 1.89 947
Sardine 2 2 2.08 104 Salmon 2 2 1.948 974
Sardine 3 2 1.91 95 Salmon 3 2 1.99 99
Expected Measured Percentage
e == A157971 7-9 naaswanisnagaulusiogiaual Sardine
(mg/kg) (mg/kg) (%) .
DORM-2 1 464+ 0.96 450 a9 Ua1 Salmon uaz Reference Material (DORM-2)
DORM-2 2 464 +0.26 4.538 98
DORM-2 3 464 +0.26 457 98
Reference

1.http://tools.thermofisher.com/content/sfs/brochures/AN-40992-Accurate-Analysis-of-Low-Levels-0f-
Mercury-in-Fish-AA.pdf
2. United Nations Environmental Programme (2002) Global Mercury Assessment,
http://www.chem.unep.ch/ MERCURY/Report/GMA-report-TOC.htm
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iCAP™ PRO Series

imFosiiodmsuiianevisinlinaisgsiansourii (Simultaneous) Tngonde
M5IANTAYIAIY9sIATD IHFUNEAUANUTOUANWATAN LN AUIY
Agevinatnranenalansiliuiy Tudaunadeu Uiy 01ms nielu
AREIVINTTURINE
. fisruuAnuUaenfeiingragounIsiManaesasazaIgaIuAuaIn Spray
Chamber
. aunatawn (Torch) neaUsznaulensudlls LazusumumialasnTudf
(Torch Alignment)

T

« szuy Optic gneanuuulizuiadn i lHlAs1zvildog1959m157
wazUsengaung

. @1190TAMIAYLANY0951A [ENIIUU axial waz radial view

. sruuLasrila CID awnsasulsmanasiiiuasainsinlsundu
mauaammmmm?ﬁu 166 &9 847 wluwnsg

= iCAP™ RQ Plus

ICP-MS undeafiouszandanasdmsuimszimuiunnsianedudauiumauazidannnin fdau
imﬁmazﬁmwmﬁmmq@q ANIndATIdfegalftuszdusn (ppm fe ppt) Tegordensiiasei
areUsey (M/z) Mewrdesitsisiunanuu Single Quadrupole Tusu iICAP RQ Plus uasTriple
Quadrupole fusu ICAP TQ wafla ICP-MS annsabouserumailndu Tudnwaez Hyphenated
Techniquels 11 HPLC-ICPMS, GC-ICPMS, IC-ICPMS &wsudiu Speciation #3e Laser
ablation ICPMS, FFF-ICPMS
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