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HERSZEM: GB 2762-2005
B = T B L R 7 107 SN T I TE 5 SN R TN S 3 2
—HITEITCE14E P, Cd, Hg, As, Se, Cr, Al flfii +- (REE) %
— e BEPRIE MRS 0.01mg/kg Hg, % 100 mg/kg of Al

—XHLES S ATRE I fe BRI

TR Pb Cd Hg As
&R ERE(mg/kg) 0.02~5 0.05~1 0.01~1 0.05~15

TE Se Cr REE Al
o R ERE(mg/kg) 0.03~3 0.3~2 0.5~2.0 100
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Methods - Method 1 of 1

Typa/Mods | Mesussment | Opticsl  Fumace | Standads | Catbesbion | Sampler | Nots: | Cookbook | 0CP |

Temp Time Flow
Sep L & Umin GasType

% DG5S  Hemd

u
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3 B0 50 05 Momd
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5 600 20 00 Momd 5
6 200 11 00 MNemd R
7 ZO0 20 U0 Momd R |
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AA240Z NEXKHPES BRI E
FEAATALBE R AR AN T

o FREX 0.5 g KKk CHfF] 0.0001g) & T HIAHERZ
HALATHAREE S, ZRIB M 6 mL AHER , A2 AR
HL bR bR AR 20 min 245, & 2R A
TH A P 5 T TR T AR O A . TH AR 52 K
Jei, FRAfREENIR R, B, BHEHES
%25 mL w R, AKERZEZIE,

AA240Z WEX KB P ES BRI TR
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3 /—
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AA240Z ME XX BPEL BRI IIE

cd MEE ppb Cd iE#{E ppb FiER PR ppb
GBW10010 89
GBW10010 93
GBW10010 92
GBW10010 91 87%5 005
GBW10010 88
BEH(n=25) 2.3
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FACT ZhiER FsCfi

Cd 214.439
3000
2500
2000_
1300 :
214.406  214.440
— Tatal

FACT Dhae b Hl : A3 i B 3 i Fe X JH &

©d214.439 W THE

SN RHREY

120%
110%
100% =
90%
80%
70%
60%
50%
40%

Recovery of CCV

4 5
Time (Hours)

R TR E R ]

e B DA T
e
a Ba4S5400

—n— Mg 5 243
e T 200 200

FERTRIAEE L 10 28h, BIRTEEATIEH B

—e—Ag 326.068
—m—Al3082E
- AsBBS80
~» Ba585.367
—¥—Be 234.861
—e—Ca 370602
—+—Cd 226502
Co 22865
——Cra6776
Cu 324754
- Fe258588
K 769.887
s Mg279.800
—%—Mn25760
—#—Na580.502
~ Ni231604
Pb 220,353
——  Sb206834
4 Se B6.026
- TIBOT94
9 AV 3tiear
— ¢ Zn 206200
—=—Lower Limit
——UpperLimit

KWfaEtkRrSD) < 1%
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ICP-OES MEXKBPEL BRI E
B AL R A T

o FREL 2 g JokBy CRETAE] 0.0001 g) & TEHHRA,
Sl g8t

o WRfbEAeE, BHBEADHT, 490 CHRIE 2 h,
B, ISR T EAET, H A Dk
ke 2h, Wb RE, HERESEILES

o B RAILSEARIFES, HIA 3 mL fHERFI 1 mL &
SR T Eindva kit A EAMER, &
LT, BUT, HHEIEH#HBE 10 mL w2, H
IRIER B BE

ICP-0ES MEXAK#H P EL RN 747412

Intensity Cd 214439

214,395 214. 420 214. 440 214. 460

MR Cd 15 1E
(RSD=0.7%)

Wavelength (nen)

Cd 714,439

cd 21;.139 Calibration (mg/L) on War 16 20:".“;':252 e
Stapdard Flags Int (e/s) std Cops Calc Con. Error Error
e — s Doimo cmewm  ose e
ig ; ::: ';3;3 0. 050000 0.051\)003 0. 000 u.oia
e Type _ i I3 250 0.999999
Core Cosgficiom 2. ?aﬁ o4
Rl ﬁ 3 -
ICP-OES MEX KM PEEBRIIN TR
Cd M3E{E ppb Cd iE$HE ppb FiEtHBR ppb
GBW10010 86
GBW10010 85 8745 008
BEH(n=3) 0.69
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ZRETRSRAREERHEENESRRTR

REGE S F B TR (ICP-MS) &84

ICP-MS BYIEH PRIBY T KT GFAAS , THHTEETIS ICP-AES B

ft AR ICP-MS? — —HEHL (eZyorbitik
ICP -Inductively Coupled Plasma BB A S EF1k

TR ) v i U

PR . fRes . R, s

14

MS - Mass Spectrometer, &

o PHARAT B A B 1L

o it T B E A JC 3 (Lito U.L)

o P I AR PR T 5 X P AR AT 5 8 0 R B -k
e

- ppt & ppm
— AR 25 B



ICP-MS BN R BPHATER?

L. AHILH

As, Cd, Hg, Pb, T1, Cr(VI) - low level analysis (ppt to ppb)
2. WEILHE. BEATH

Al Ni, Cu, Zn, Se, Mo, Sn, etc.

3. 8B FR JC (100 ppb to 1000 ppm)
Na, Mg, P, S, K, Ca, Fe

4. YA TCZ(100 ppt to 10 ppb)
V, Cr(III), Co, Se, I

5. HLETC AR (LA T e Ho A A R AT A A 5k ﬁ

Chromatographic separation before ICP-MS analysis

_amtll

6. FE o, ik E

ICP-MS can measure almost every element at ng/L levels and is virtually

free from interferences — ideal screening tool

Full mass range scan of food digest (e.g..
microwave digestion)




7700x — ZMSEEREH ICP MS

e i £V

Hg (10 -200ppt) —He Mode

As (10 -200 ppt) -He Mode

Se (10 =200 ppt) —He Mode

Na (0.05 -1000 ppm) —He Mode

[fl—757% T RIFHIE 10ppt (Hg, As, Se) & 1000 ppm (Na)
— AP REE TAEVE B M PR AC S TR

Na
AN VYRR AT o B B B B BRI B, ICP MS 1%
AREME 200ppm LL_EHY Na

Hg

7700x Xt Hg B4 HBR 2 2ppt — 7700x AT #E i © &
10ppt!

7700x — R ME BN AT SEBL_E AR ST R Rl 4547

These 4 plots were obtained under the same analytical conditions on the 7700x

201 Hg[1]

#1029 p=1.3084 "« +12.4000
R = 09995
DL =1.506 ppt
BEC = 9.492 ppt

Hg

CPS
P

100.0 2000
Conclppt)

75 As [31]
102 | y=1.0353%% +0.2667
1R = 03395

DL = 0.6692 ppt
BEC = 0.2576 ppt

As

CPS

10 ppt
Arsenic

100.0 2000
Conc(ppt)

|78 Se [4]
%102 | »=1.7947 "x + 05333
R = 0.9997
DL =1.027 ppt
BEC = 0.2388 ppt

4 Se

CPS

10 ppt
Selenium

100.0 200.0
Conclppt]

23 Na[2]ISTD:45S5c[2]
¥103 | y=00020"x + 01067

R = 1.0000

DL =17.43 ppb

BEC =54.52 ppb

Na

| 1000 ppm 2
Sodium

3Ma 21510 455c (2]
w10 | pe SO0 0 + 01067
#0000

Good fit
at 0.2ppm

Ratio

4 DLa17 d5 00
BEC = 545 oo
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Analysis of Food CRM Digests Using Agilent 7700 with He Mode Only ($#£3()

FEARATACBE R AT

o EMARAESIIA 6ml HNO; + 2ml HoO, S iE1 Tk

{Hif

o AR HCL, faEitters

o HJEEREE 100 mL

o AMERN: 6% nitric 1% HCL

Single analysis by 7700x ICP-MS for all analytes in

helium mode only

ICP-MS T8z
EEE FERE WEE BHR
(ng/9) (na/g) (ng/g)
GBW/(E)080684-A K 0.009 0.004 0.008
DA FRRAR | | |
GBWO8502- KK H Ak 0.020 0.002 0.021
AAFRRIR | | |
GBWO08511-A K44 0504 0.018 0.499
SR PENE | | |
GBW08512- KK # 0.0069 0.0014 0.00058 1.6ug/kg
ERAPHREYR
GBW08510- KK 2062 0.052 2.087
RN | | |
SRS (UHS 1) 0.083
LIS, 0.032
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TR HE:
PR ESEYE.
PIRIBRIER 3 1T T3 1 -
¢ BCR-144R Domestic Sewage Sludge, IRMM, Belgium
¢ FeNeLab River Clay, FeNeLab, Netherlands
PR I 4 B8 SR 5 VA EA T AL B -
B BTS2, —REEIFERRICH
o —fRAEAL AL B B K AR
(eg amount of acid in final preparation and even the ratio of the HCl and HNO3)
o iZHHK: 3:1 HCLto HNO, A4 LIRS
- 1g soil + 21mL HCl + 7mL HNO;
- 1/2 /N LB
- g, EEF 100mL (—%H TDS A H] 1% )
— HBE 10 55— "5 E] 0.1% TDS (and 2.1% HCI)
- FiBE b 5%k F] 0.2% TDS (and 4.2% HCI)

- XL TDS 7E ICP-MS &l w547
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Certified Reference Material Analysis FeNeLab

FeNeLab River Clay (mg kg™')

Analyte ORS Measured Certified Rec. %
Mode (ave, n=10) (ave)
Be 9 He 1.6
Vb1 He 59.6
Cr 52 He 191.9 187 103
Co 59 He 19.8 18.7 106
Ni 60 He 55.7 52.9 105
Cu 63 He 163.9 156 99
Zn 66 He 1031.6 970 106
As 75 He 447 44 102
Se 78 H, 2.0
Se 78 He 2.4
Mo 95 He 1.3
Ag 107 He 2.9
Cd 114 He 8.5 8.07 105
Sn 118 He 0.02
Sbh 121 He 1.6
Te 125 He 0.3
Ba 135 He 828.3 817 101
Hg 201 He 41 3.83 107
T1203 He 1.1
Pb 208 He 297.0 274 108
Replicate (n=10) By permission
analyses (mg kg™) of Wim Proper
FeNeLab Reference Clay Eurofins Analytico
Recoveries 99 — 108% Barneveld
Regulatory requirement Netherlands

80 - 110%.
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Certified Reference Material Analysis BCR144R

BCR144R Sewage Sludge

Analyte ORS Measured Certified Rec. %
Mode (ave, n=10) (ave)
Be 9 He 0.2
Vb1 He 13.9
Cr 52 He 88.8 90 99
Co 59 He 13.6 13.3 102
Ni 60 He 40.7 449 91
Cu 63 He 270.0 300 90
Zn 66 He 825.1 919 90
As 75 He 3.2
Se 78 H, 1.7
Se 78 He 1.5
Mo 95 He 6.9
Ag 107 He 8.2
Cd 114 He 1.7 1.84 90
Sn 118 He 36.0 40.8 88
Sbh 121 He 2.8 3.05 92
Te 125 He 0.1
Ba 135 He 319.2 367 87
Hg 201 He 3.2 3.11 102
T1203 He 0.1 0.14
Pb 208 He 94.9 96 99
Replicate (n=10) By permission
analyses (mg kg™) of Wim Proper
BCR144R Reference Eurofins Analytico
Sewage Sludge Barneveld
Recoveries 87 —102% Netherlands
Regulatory requirement

80 - 110%.
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CCV Stability — 235 Soil Samples

24

23

22

21

19

concentration [ppm]

18

1.7

16

1
Be! 9 [#3]
—»—Ti/ 48 [#3]
—+—Cr/ 52 [#3]
———Mn/ 55[#2]
Ni/ 58 [#3]
Ni/ 60 [#3]
Cu/ 63 [#3]
Cu/ 65 [#3]
Zn/ 68 [#3]
—w—Se/ T8 [#2]
——Se/ 82 [#3]
—— Mo/ 98 [#3]
—=—Cd/ 114 [#3]
—%—Sn/ 120 [#3]
Sh/ 123 [#3]
—=—Ba/ 137 [#3]

2 3 4

Ti! 47 [#3]
—e—V/ 51 [#3]
—=—Cr/ 63 [#3]
Mn/ 55 [#3]
Co/ 59 [#3]
Ni/ 61 [#3]
Zn ! 64 [#3]
———2Zn/ 66 [#3]
—%—Se/ 77 [#3]
—o—Sel T8 [#3]
—— Mo/ 95 [#3]
—e—Cd/ 111 [#3]
—a—Sn/ 118 [#3]
—»—Sb/ 121 [#3]
—i—Ba/ 135 [#3]
—e—Pb/ 208 [#3]

QC solution #

All Elements 2 mg kg

#2: H2 mode, #3: He mode

14 16 17 18 19 20 1

Control limits +/ 10%

By permission
Wim Proper
Eurofins Analytico
Barneveld
Netherlands

21



Service and Applications Support

o Agilent ICP-MS Journal - the only
1 regular ICP-MS users newsletter -

P . e produced 4 times/year featuring
%‘? applications techn%(ques, user 4 /

stories, news, features and , >
Extensive Worldwide product information “ ’ ‘\
teams of Hardware and ~ s ‘g
Applicatlons Support Agilent ICP-MS Journal N ' 4 4
staff, covering all time i -

A

Agilent ICP-MS trainin
- extensive schedule o
training classes and
customized on-site
training available

zones and with
extensive industry
expertise

Agilent ICP-MS Journal
My 200 - s 6
Envecrrernt) Special tion

Communication and
updates via Web Site.
Web-based training tools
also utilized.

Agllent is World #1 in = & @s:‘.::“.';?m‘:w::‘:'.'r.;,.:m... ’ \”,; i =2
ICP-MS units supplied " -~

since 1994. Largest user
base community gives
unprecedented expertise
and support for new
users

Agilent ICP-MS Website - www.chem.agilent.com

£ Agilent | 7700 B ICP-N5 - Windews Imternet Explorer

O - B e e saitan . g o [ Bl Products
O RED EEN EEEW TAT @R [ TR LA L_
& Eagies | 0 BN mras HB-Q w- O WEN-GIAG- " iterature
i Agilent Technologies The Mealsure| of Confidance Service
LT wEAR H H
- Applications
E— ]
[ raens ] x| veem | e | M| EESSS—_
T8 > FLHES > RBHENE > BFEE > WSHEWEF NERG s | ¥ Support
7700 ¥ ICP-MS
Sl o User Forum
105 MR L -
LU \’n!_ll'"!ﬂlllf‘ Wi T RN . TTGO?’HCF Moy
T ia T TR o, Mo R ARTIER KA Much more
WS

TH 7700 MAFEAL AT (AREAHLEN

ST T Ria -
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ICP-MS 245

EAS B, SEEh AT
o ARG LA S M SRR
BB RE FIARMERD ICP-MS #1147
o il S R SEEL T SEARAORS AR (THERZ 5 F- B FHUTHE) sub ppb levels
— AT, AR RIS A
TENFHIRER S IR, HMI Y& T ICP-MS {ERFARIEEAE S AR
ICP-MS 1B (i fAs I &%
o REE
o RARIEES BT
Agilent is the world leading supplier of ICP-MS
. bRRE
— /N RIEAE it
- LC 1 GC Hymi it 1
- G

e The ONLY chromatography software dedicated to ICP-MS
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GFAAS NEXKPHELERNFIE

° ¢ . W
o. o .o lﬁa
0%
c 0 @ . . ® o o
00
o ® o
o e *  am(@EX
([ J
&
R, EFHE
HE

GB 1354-2009 X K#RAETHNTE T DEEHRRLRE GB2715-
2005 MERIT. MEDLENRE GB2715-2005 FHE T 554
REEFERSE, HPEAGEXKRTNESHEERR
Cd<0.2 mg/kg. FXRRIEEH GB5009.15-2010 FEHI
%, RH Agilent AA240Z BRI RFRBATXKPHEE
TER. Agilent BEFEFRKAERHES, BEHT,
REES, EEMIFEMS, WHEERTE, RIEELR, @&
RYEREENEHEE, RETSAHRBENER.

2011 4E 2 H 14 H GErittel) WM —i2oh (4R
KFHLY WIRERE T ESRE LS ERA
ek s FErEAA s E 2T 4y 10% KK
AR MREESEY. BT, BEYEE S
TEREA BB B B, Rl BRI gk gk
o WO R RN AN Y, fRah S Rl ok

24

BHEA LSRRI, Brib 2o, TG, wmib
SESRIREFRI R i, SR AR A BR R, Gt
IR R R il 8 e R 7, (SR 2Nk
BEAh, BRA B TRiE Tl A4, R PEA R AR E
BIEER H Y, HA & SURT T HilE R LR it
s Tolk B AR BEAS AL R B 23 15 Qe R A H Y
RIR, B EITE G REAO L KR,
KA ERIR I B SRR = A 2 . AR,
RSN, WRE, AR EL, 2idlE
EELHERERRE, ARSI F T
FER . BREEN SR Bl A, BUREDhRE, =
FEONMRB A A EZ B, I 51 B i & P s
bR 60 AR H AR LB Al )RS -k B
SO TS B N

AR LR AA240Z £ 28540 J5 -1 W LR Y
MEI A P, B, BEASEAELHR. Lk
AA240Z £ 847 WIS IR SR e, IE R
R F LR RETELF, REBUES, AHRIC, K
v, EEMEE, SR NIEER, ATEERIER,



TS

Fr PR RIS . Agilent AA240Z;
SRR 5

TR TR (IZ5%) 5

IR 5

effendorf B2 ;

SR FI R M

Yo T EREATR : 4% 1000 mg/kg.

#% 1000 mg/Kg, Cr 1000 mg/Kg;
HW sy KA FRIEYI I GBW 100105
fiHlR (HNO3): 65% HNO3 ({dk4h);
25 ml, 50 ml FEMA T

L oE S

FE AL H1 5 7

FREXL 0.5 Kokky CHERAE] 0.0001 g) BT FHHRZAH
T AREE T, 212N 6 mL FHER , 1R Nk b
MIATIE AR 20 min 224, B HEFEA GBI R
B TR TP R IORFE S . THIRSERUE . FRFR
FENTLEREE =R, U, BHEEEBEE 26 mL A&
W, HKEREZE, Fll. HBERER, 5
—, B, WRIEERER TR A TR 1,

F1. WKHBRERF

1038 Bt b o3 Bt S

VEA R 28— A4 Y WM o e B LA 2
A, FKELHES— B R E R AR S
e, Agilent AA 2407 & —ZKErERE, Al SEMIJR Tk
WOIETEAL, S5k RSt , faEtERAT s REE S .
o BRAR . FaE M R (P RS B . ARSI i
BIERGE, REHERE, FEaTdefid, JEocirEik
7, UARARHEELRHE B EhRE

KA AT AR I 2.

& 2. Agilent AA240Z BT 5R14

sB @E (°C) BtiE (min)
1 120 5
2 140 10
3 160 8
4 180 5

LA BT, SR R 2T P AT IR

BRAIIARESD, e R BRI E PR EAT
e — A Hlaa=H.

TE FTER RS BERE
(mA) (nm) (nm)
cd 4.0 228.8 05
Cr 7.0 357.9 0.2
Pb 10 283.3 05
A BRI TR S W 3,
% 3. Agilent AA240Z T2FFFHE &M
TTE Cd Cr Ph
AR pL 10.0 10.0 10.0
5B °C sec °C sec °C sec
1 85 5.0 85 5.0 85 5.0
2 95 40.0 95 40.0 95 400
3 120 100 120 100 120 10.0
4 250 5.0 1000 5.0 400 5.0
5 250 1.0 1000 1.0 400 1.0
6 250 2.0 1000 2.0 400 20
7 1800 08 2600 08 2100 09
8 1800 2.0 2600 2.0 2100 2.0
9 1800 2.0 2600 2.0 2100 2.0
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