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Most elements (74) of the periodic table can be analyzed!
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Polychromator
Sample D %?”:é/}% R e T
Intro — 5“ ‘ N //’/"? B
7
s Fore- | Transfer
optics Grating Optics Detector
Introduce Atomize Sample Disperse Shape, Detect and
finely sample and light and light into focus and measure
divided produce transfer to constituent efficiently intensity of
sample into emission poly- wave- transfer different
the plasma chromator lengths light to lines/ orders
detector

A simplified linear schematic of an ICP instrument showing the
purpose of each major component.
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A simplified linear schematic of an ICP instrument showing the
purpose of each major component.
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iCAP OES Introduction System & Plasma

Centre tubes

1 mm Quartz:
Organics (less matrix into plasma

1.5 mm Quartz:
Standard for iCAP RADIAL

2 mm Quariz:
Standard for iCAP DUO

2 mm Ceramics:
HF samples
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Non-Flared

PVC Santoprene
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View Selection
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Schematic of the iCAP 7000 Series Duo fore-optics.
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" Trace Analysis

* To detect the elements in matrix material at ppm to ppb level
* Analyte Concentration : Low

" Trace Analytical technique : ppm technique

= Ultratrace Analytical technique : ppb technique

| EEEEEEEEEEEEEEEEEEEEEEEEE]

ey B 5o irE O

 EEEEEEEEEEEEEEEEEEEEEEEEE

<+ BESH >

I
|E] A4 B B T w i e
1 ppt 1ppb 1ippm 1000ppm 100%
TRACE BULK
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Definition of Trace Analysis

06 X100 C\J X 10000

% Analysis ppm Analysis

1g of sugar cubes 1 cup of coffee 1 M3 of container

X 1000 X 1000 |
> >
ppb Analysis ppt Analysis
Swimming pool (50mX10mX2m) Lake
®
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S SE
Contamination of sample

o 755314 Airborne contamination

o gE 1« Contaminated acids and reagents

AR
Y BLMAMERYE) o Bk R
S TSR RS A Bk
AL -

o 7igs 1% Contaminated glassware and plastic

ware
a {[i AT Personal contamination
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Lab Air

Sampling, handling or preparation.

Digestion hood during open vessel
digestions.

Laboratory dust
Ventilation
Air conditioning systems.

% % B3 F3| 33 75 PR A = ThermoFisher

JoyAllied Technology 36 SCIENTIFIC



ot & AT e R R B K -

Reagents

.,rﬁ.,r\
Dlt /r“\ / /[‘\
Contaminated acids and reagents =
ik
a ASTM Type | water
o Resistivity @ 18.2MQ)- cm(@?25C

5L .
eicomi
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Containers

LAY PAERZXAE SRR T L
BN BREAEHS BRI OH TEER
//4%9': B HERBIKR - AR SHMEHE

o FRFREZHEEME (Blhomzkss
Eﬁ ~ BRUHREBREF) o EHMER AT A
B xR (1% ~5%)Z BANEFE > B K
HRILE

Catalogue SC475
Analysis Report
Lot# 3099 - A209LS134

A minimum of 36 cups are collected random| nynrn the manufacturing lot. Blank samples are
digested according to EPA Method 200.2 and analyzed on a Hewlett Packard 4500 ICP/MS
by an independent laboratory, Typical results are reported in the chart below. Field

results may vary with environmental conditions, analytical techniques and handling procedures.

Care should be taken in storage and handiing to prevent background contamination.

LOT NUMBER 3099 - A209LS134

y L

Antimony <0.001 Aluminum Arsenic <0.001 b
Boron <0.005 Beryllium 0 00 Barium <0.002
Calcium <0.050 Cadmium <0,001 Cobalt <0.001
Copper <0.002 Chromium <0.002 Iron <0.025
Lead <0.001 Molybdenum «<0,002 Magnesium <0.005
Manganese <0.005 Nickel <0.001 Thallium <0.002
Selenium <0.001 Silver <0.001 Vanadium <0.002
Zinc <0,010
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Fedn & B AT 8 AR B K

f =1 A,: ,f\Personal Contamination

TABLE 15.3

Some Common Trace Elements
Contaminants Found on and
around the Human Body

Source of

Contamination  Trace Metal Contaminant
Hair Zn. Cu, Fe, Pb, Mn

Skin Zn. Cu

Nails Ca. Si

Jewelry Au, Ag, Cu, Fe,Ni,Cr
Cigarette smoke Cd,As, K, Fe, B
Cosmetics Zn. Bi

Deodorants Al
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OK? correct problem

[ l ‘ " F o ARRARE L& E BRI
CCv, Cca N (ICV & ICB) < 10%
e R L& G R

> Runlﬂl.smples (CCV&CCB) < 10%

ccvccg _ No  Discard results for

(iK? » last set of samples PS : T‘-'T )EH F%.?*g—% :% ﬂ?‘j (EXNIST%% 5% ﬂ% ) 5;}‘\ HR
l'l'i's /f‘{ICV

More
Samples?

IS

9 R,
[ N

L=l
p =L
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" 42 % dh 4% 7% ( External standard method ) _
= §ER4% % 7% (Internal standard method )
= 4% 7 ik ( Addition method )

S BRI AR A S) ThermoFisher
JoyAllied Technology 43 SCIENTIFIC



12 % ¢h 42 7% ( External standard method )
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Pt
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Sensitivity change

* Enhancement or depression 81—
of analyte signal caused by

sample constituents , il Matrix = reagent water

nebulization rate , etc

Relative mass spectral peak area
I
I

Matrix = groundwater

0 ; 1 |
0 20 40 60 80

Perchlorate (ug/L)
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" 42 % dh 4% 7% ( External standard method ) _
= §ER4% % 7% (Internal standard method )
= 4% 7 ik ( Addition method )
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2R 4% 4 7% (Internal standard method )

" AR BRI LA R R A S P A AR )R E 89 AR U E (AR AR
SmPIRABTE) B4t Sc,In, Rh, Y o

"R FZIRE Al AARITR BRI R ZAIRERE
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P9 4Z # 7% (Internal standard Method)

P9 4% % ik (Internal - standards)

P Y 371.030 {91} (Axial) | (5 || BLK v |1 |l &7
| — BLK — T7530-1*10 | Wavelength
50 D e o 371.096
I ? i i ? i i ? N Intensity
e a:---36757--3-*---'
: 57]‘7’JU¥F/\ I\ mi36728 | e
© 30 it D L ST
g | 1 ppm Y _: | A I‘1=. 7fﬂwa /}ﬁf“‘: ey
g 20 F....... ---------- ----------- ----------- ' B H F K QJJIO% > ] Average Background
E ] r r : ] 4,827.6
| : f ; : : f f : Left background
L T """"" """""" """"" - _ 4,868.2
Right background
0 “: - ‘ o ' e ' oo ' e ' [ ' ! ' bt 4’?94'?

37096 37098 37100 37102 37104 37106 37108 371.10

L ClC R
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" 42 % dh 4% 7% ( External standard method ) _
= §ER4% % 7% (Internal standard method )
= 4% 7 ik ( Addition method )

S BRI AR A S) ThermoFisher
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12 £ Ak (Addition method )

H AR R T
Place & mL of unknown in each flask ( multiplicative interference )
£ 8 & ( Matrix - matching )

Fill each flask to the 50-mL mark and mix

H [ 1 I? |I [ ﬂ S
e \Reading of unknown |

Concentration 3 without added standard

Analytical signal

of unknown, [X], .~~~ A

f
I I \/ I I I I [ | I I I I Y]

-0.04 -0.02 0 0.02 0.04 0.06 0.08
Concentration of added analyte, [S]; (M)

2 ThermoFisher
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BE AT IR

Sh IR AR F SRR
External-Standard
Calibration

ELRK S BRAK Y
oA RAR -~ BK -~ 48ME K
%

1. \
et 2RFEREKR

R Tk
Standard-Addition
Methods

FkE - BRER4R -~ — &AL
B~ 6By~ BRER &
FER ~ RHER F

1. % &b 2 AR 5 F 8] R &b
4

2K G

3.% R 4N 4742

NARE X

Internal-Standard
Method

TRESE - HER
$a 4 ~ SRR ~ 85 R
o~ 2R F

iz Ehdlithd 22 K
2INE A AR LR
P

3R H B FE M RAHE

BTSSR AT
JoyAllied Technology
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= Keep Tightly sealed when not in use,

= Store and use ar 20 £ 4°C
= Do Not pipetie from the container
= Do Nt return portions removed from pipetting 1o

container

A i, . ThermeaFztes

Standard

7 i A Fé ik
e
:TU* . :“‘13:‘] EmEHImAN  TERE
om mNRIMN TEES
= i;{rjﬁ ek A e TERAE
R T ier



Storage & Handling

= Keep Tightly sealed when not in use.
= Store and use at 20 = 4°C.
* Do Not pipette from the container

* Do Not return portions removed from pipetting to
container.

% 44 B R 5 75 PR A S ThermoFisher
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R BRI Z AR SR A TR

TR BIR 7 AR AT ik

=R IR
(1000 mg/L)
1 BB 0 R
(10-100 mg/L)
1R TAEER
(1-10 mg/L)
& TARER
(1 mg/LEA7F)

T~ Z R AEA R 7 BT
e #4118 B T B ARAE

e 15138 7 R AT

%% B 1 A TSR

44 B I3 7S PR A ) e ThermoFisher
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The impact intensity of standard

7000

y=5.9987x+1

#=1 | ]f sample intensity 1s 1500 cps

6000 /
5000

The concentration?

4000 /‘/
v

&
3000 ® Intensity
2000 / > 2499 ppb
1000
0 / I T 1
0 500 1000 1500
Concentration (ppb)
3500 y=2.9987x +1
RZ=1
3000 /
2500 /
2000
&
¢ Intensity 499'9 ppb
1000
500
0 / T T 1
0 500 1000 1500
Concentration (ppb)
L -
44 B 3 4% 75 PR A S ThermoFisher
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Spectral Interference

R

—

Phy al Bl ck

Spectral No Spectral

Solution



v

Physical Block

Spectral

Chemical Memory



32 T35

" F AR L AZ Rk B IR Y (hodk B %@%ﬁ&ﬁ %) 8y
22> BERFATRAZLTAHRE B ELE  BESI AR
R o

" — AT A A AR Su A AE S AR ZE S A AR ZE A e ok R g LA T

H p-| = | Y 371.030 {91} (Axial) | €5 || QC 5TD-4 -1

|l
[— acstpsa — cuoB0x-1 —— CuO 25x.1 | Wavelength
100 = . . ; 370.990
90 ] Intensity
B0
0 £ Coneced Peak
© I
S et 56,013.3
-~ I Peak
3 s - 59,1504
§ w0 L Average Background
E = 31371
0 T : Left background
20 1 . 31413
10 £ Right background
i 31321
0 I i e — : |
370.98 371.00 371.02 371.04 371.06 371.08

(el [ 1T [ fefel

I
fe AR B RARBIER £ R B R X AR

w St A RHE IS PR A S) ThermoFisher
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" 'ﬁ: \*ﬁkfiqj .*Kuﬂ/&fﬁﬁﬁ/\;ﬁ éﬁﬁdf—i X.m_iﬁi(‘ )%5'[7}1[ ’ @
ﬁiﬁ? JM%FH ﬁfm%ﬁ%iﬁ é’]ﬁ‘%’fbﬁﬁ @a/\mﬁé%ké’] zz\m ﬂiiﬁa °

"B P HISHNEXREILEZALES B A 518 - THH
BAR LA 5 BREL S, wNaCl, 7 g is B

S BRI AR A S) ThermoFisher
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CERIES ]

" ERBENFS AT AT R T EREGTY ARy TIEEY
B EF i R &R -

" TAFAEETRBE (WAEAHNNERFABRAR)
i P A% 3 o ik 8 %, AR E SR THE o

2\2_\7

w 44 B R 5 75 PR A S ThermoFisher
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" tT oM AERRAE AN EFERBRERSZTRRA 0 TR LK
GrE sy o MENT — BRSSO W E R THE o AR T &R
Ao Ao WMARYAHERBTHL oM EaABR > UBRER T
A RRYG LT S FRL T -

* HBRYGTE

* Hg (>2ppmi L) 7 AnAu(300 ppb) 2, 10%(v/v) i B 7 & & 4%

- W AHmHFF%

‘B & P (>100 ppm) FA5%#4 & 5 etk R T aimitt 2 4

* Xl (CuNiFe Al etc.) Z:m 0 M 457 L Bk A &

w 44 B R 5 75 PR A S ThermoFisher
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v

Overlap Background

No Spectral

Self —Abgorption



"HRAeRRARE > E—Z R AT U B 947 U R 69 R R
RABE > MmEREGTEERLZTH 5 A —REAR AT T#
LR B M LR G RRART - BT A FIRER S » ¥ RE
BEH MBS ARIERELN T ERSTIE -

"G T TR EFARTIEBRA R K TR
AR B kAR BB AT B IS E G B B sh SR T 1% AR AT SRR R AT R

qF o

Details
RN Ag 338.289 {100} (Axial) | (5 || CuO 100x-1 ~|1 - |l
[— Cu0 1001 —— CuO BOx1 —— CuO 25x.1 —— QCSTD4 | Wavelength
8[]00 f T T T T —
: : : : : : : : : Intensity
; : : : : : 3 3 3 : Corected Peak
;é g : : : : : : : : : Peak
g JUUU M R ool T PR e T 213?.0
E 5 : : / [ : : : : : Average Background
f : f : 3 T : 19163
. . . . . . ],682.0
0 I FEDEDS P EE | Y
33824 33825 33826 33827 33828 33829 33830 33831 33832 33833
(el 0 f Jelef [ 1 [R]

AT IR ISR A S) ThermoFisher
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"EHNTRFETREFHOZERARECHHERR > TR
%i%%%&’uﬁ%ﬁ\ﬁm%%ﬂ*mﬁm&%%o#%q

AR H =R EZXERERE o

Details
e L Cu 324.754 {104) (Axial) | (5 || BK-2 |1 |l
[— ex-2 — 1.0ppm-1 | Wavelength
60
Indensity
Interferences for Cu 324 754 {104} (Axial) -
OW’;;:;;’“ Symbol Line State Intensity
Peak m 324,696 | | 64000
>l Co 324718 |1 3000
Average Background
59303 Fe 324718 | |l 1200
Lt ] 324.72 1200
] Eu  [3472[N 3780
. e T . o : 5203 Fe 324739 [ | 1600
324.70 324.72 324.74 324.76 324.78 324.80 324.82 Tm 324746 | I 70000
(T T T T T T T T el T 1T 10T I%] Nb 324747 | | 20000

w % B3 F3| 33 75 PR A = ThermoFisher
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ERL @S

" eEmIRBEATH A EZIAREANE f\#ﬁﬁ’\'ﬂéﬁﬁm ER N
#ﬁﬁﬁﬁ’flﬁgrﬁ)@i&éﬁm% @“ﬁ"&dfffmf;$ @i&é@ﬁi bm%ﬁﬁ'
KAt Z 347 > MERGZALETHEERBIKY LG R - B

6500

7000

lonic lines

8000

Atomic lines

|

S TH GRS HERE S TR o R AR A -

Atomization zone

O
—@—10000
O

OO0C

AT IR ISR A S) ThermoFisher
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Solution




T2 AR Ty ik

SH mARIETR
SHhFE X
SN IR %

SHZ ARk

SIECS (Interfering Element Correction
HEE RS EK)

S OES £ &4 #

"R TE(EE)
R % T4 A
M FE TR
Iot=-T Aok
LR

L2t i L 2 3

BTSSR AT
JoyAllied Technology
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A OES X 4%
=

stk AR E EEMBREF 0 TR B SHRI WIS o

 RF Power "o LR ML 0 12 e % {&Na K Liz g

« Pump Rate ¥ ho R AE M

* Aux Gas Flow ¥ hoE AI L ERENaKLD), ik E 4wl ¢

NN %
* Neb Gas Flow i%— SR EALLE] 0 AR LIRSS 0 AR T#E
@A IRSGRE o
2 44 B R 5 75 PR A S ThermoFisher
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= Tarch B 848 803 5E 47 (0t Tarch Hokker s,
ETE 2 o Torcha AR fE L0 -

PR A AR - MR E - Radil L RILA N B E
= diCener Tube s 7 Bk = i+ 4 Torch Holder & B s Torchz o FHRMAT
* BRI - RN T -

Rafiile e

",

>

BREREE

ThearrrFiwer

Sample Introduction Set

R 2

bulizer)
*REFAGpnnle R P EECT  RALERRRE * RERE Ry Gt RLERAE S AN AY - 07 - .. -n$i<;rl:; ;Eaﬁf?u’i;"n“ii’i?&ilaﬂ‘ﬂ“‘ :

Whisr irmaFaghm




= Torch L ¥R 32 9% 44 28 i 4F A % Torch Holder.
MigEZ > Torcht HFEAFEZLE o
*

B

E
;{‘t

w % B3 F3| 33 75 PR A = ThermoFisher
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% 4% & (Torch and Center Tube)

= #4Center Tubesk § & NIk 2 1% > #¢Torch Holderg % A Torchz ¢ o
= E B R A& 0 LARBTSE S @4 ZAZE Bp T o

@4 23 B IS PR A 5] ThermoFisher
JoyAllied Technology 68 SCIENTIFIC



"B AR RBRZI S EASH & - i EaE > RadialZ SERFLEB AR & ¥ #
THAREZAE -

Radial= &R FL

w % B3 F3| 33 75 PR A = ThermoFisher
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HE AR &

" B (Adaptor) A e 2 — 3 EAF QTR EZ BT 0 BEABAEHHEIR
Bp =] o

% % B3 F3| 33 75 PR A = ThermoFisher
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—
N
=
=

" ¥ # 1t £ (Spray Chamber) #7232 2 & MU Bl & R R R K ~ B & - E, P

[a- T E I [l inied

@ AT L IS PR A S ThermoFisher
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w % B3 F3| 33 75 PR A = ThermoFisher
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= Z/L % (Nebulizer) BEFAZFLTZEBS T EREHF K T
BT RYORIEEG ENIEGTE » LAER i FALE o

9 93 Rl 3% 7 PR A ) ThermoFisher
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. 15@?%%%-%&%}%‘?& B ¥ ok i@ i@ Drain Flows) R S > FRES €A FEEE

9 93 Rl 3% 7 PR A ) ThermoFisher
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PR pov—

P I L AL
FER g e e e T
saws:

TTRR MR ARNAL

S RLaE - AERL LR

ram

R
TELEARET g, L
MBI ETREEAERA AT

AR mnEngEnn-

gl

Maintainence

B
AN AR




Maintainence




= ZA4b 3 (Nebuliser)

REFFRF D AR5 5 AT LA AR & #0152 %2 HNO; & DIW 2
RFNFFR S K~ BIARAT AR AR5 B R A R ARHE E B 7T -

EEFR
R E B BGAE A RS E
PhtmE o FR ikt
TZABE o

@ AT L IS PR A S ThermoFisher
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= Z AL F (Spray Chamber)
R T o EADIWHE R FE o

© EMEREHEETFR > THAS~10%Z
HN03;§— e o & UUHNOLZ ) 3
¥ E AT HNO, B 5445 2|
O-rmg & O-ring % | J& £k

% B2 B2 FT PR A ) ThermoFisher
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= 3% 3 2 (Adapter)
B3EUDIWY % ~ FE

EEFR
e F AR 'ﬁ%’é—ﬁrﬁéﬂﬁ y 2
BE 3R € 48 K 2%

% B2 B2 FT PR A ) ThermoFisher
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= J.3 % (Center Tube)
T HBEUDIWF % ~ FK -

A EFR
LFhBEEENME > FET
FESR KR E o BRI AEE
TRZHBERF CBEZIBE -

9 93 Rl 3% 7 PR A ) ThermoFisher
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= KJE (Torch)
% BE LW B T BA5~10 %92 HNO, ~ £ K&K — &% Z Bl %
i WA ERRE RS mEFERMK
EEFR
T LA 3\ B PR LB 0 K
JEEEETHR > @ XKEZE
4']7\552!" o

B EEEER:

LFRBEEENMEE  HEE
A EAHBRYG - FRITHRR
TRZZHBERKIEZIBE -

@ AT L IS PR A S ThermoFisher
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TroubleShooting

c Rk RrE b adenEaT

LA LT
AR BALTERL A RRERL AR

R - RRFRE
EEFELEN LB  SUATOQEF

TRAmE
2 i RTorch Compannen i
EAMLE

AEHHLER

* T AN
Wb Flo)
AL S - T
FRERE  AFEATRUE
TR ARRmE TR

g BTk Comganiedill wEELTEN AL
i SutPurge & Pawma Gas Seppirh bR R R
BT ES RN TRIL AT YRR SR )] R D Pl
LR R RN LR RE LTS CEREE LS
AREAKEAZHIME HEAAARAGEENLIET A Rarahmas
g ATIEE A AR A il R

AN LA

T psn

Thermetrinr TiryuFany



TroubleShooting




WEHEIR (GEAR & 4

"ERARHE (T BEHRBEBRARIEL)
GILRHE B ARER
PFA #4322 :PFA TR AR A H
BlR(FEHIL B
EHRE > BREHE:
WMEERLTAEEY ARy aERT

2 ThermoFisher

G ERAFISTFFTPR A S
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¥ EHEFR (Inter Lock)

373 15/
% 4t 48 5E (Torch Compartment):
& 4 P R B
KIE B R K

Torch Compartment
Plasma Gas Pressure
Purge Gas Pressure
Detector Water Flow
Drain Flow

Exhaust Flow

Detector Temperature

Optice Temperature

K JE 48 £E (Torch Compartment)

2, 7. (Purge & Plasma Gas Supply)
LSRR R > B3 8 SRR G 8L RGH & R EAS)
BRI R F 0 BARKE R B R Ao

o

3. ARKRKIERESREFR > FRMEKIER LK E R T EHER
HE
A=

AT IR ISR A S) ThermoFisher
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HIEHEER

= &k 2R K (%)

240 7K (Water Flow)
Bl B2 40 7K A% B B > PSR B 3RAR
ERELIE AT THRTREE
A IR IE HAR T RF T
Yo AK R 7T I o 4G K
Yo SR HERH L T AZERIE 4

Fi& 7% R’k 78 25 (Drain Flow)
#E) pump - RV FLK > I AR

#E B (Exhaust)
RERHER A E FHEL aﬂ%##)ﬂ.ﬁk » Exhaust & EHEM » 14k
1% 2% J& B 42 &7 Bt 4

Torch Compartment
Plasma Gas Pressure
Purge Gas Pressure
Detector Water Flow
Drain Flow

Exhaust Flow

Detector Temperature

Optice Temperature

S BRI AR A S) ThermoFisher
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= FEy P I K
otk gla Kk BAEEXTEZEME

a4 _p CAPOED
T Mathed Parsmabers
) Buatuston Result
o

ol Indexaites:
) Tibsieily Ralice:

o Tull Foomes
5, Ml Smple Cantral
B Bampls List
[ Lag Mesnges
|l Signing
£ Qo
3 Report

PLTAGE
[
(5] L2 R
13| 194
| TIEE
17| 19 Eaak03 e
| (2 L
19 19/EN4 04100 AW [TNERDER HIE3
S| RN SATET SH|TALHURE [FE
A4 04579 A [TNERDHE Hl

cgi M3 zot fousd,
& g ki 0 famed

CRTRIEI]

Sub C sty

sementCentigl sy

Ly EopromentCentzlibresy
T ks ;,
Tegn EperamentCent=zl sy

b
.|5‘ Fregin Edp S zatfomed.
v Phain Frinf Wizt

Fmeriment-enfl.ifmr

AR HFIRAT
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