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TABLE 20-1 Maximum flame temperatures

Fuel Oxidant Temperature (K)

Acetylene Air 2 400-2 700
Acetylene Nitrous oxide 2 900-3 100
Acetylene Oxygen 3 300-3 400
Hydrogen Air 2 300-2 400
Hydrogen Oxygen 2 800-3 000
Cyanogen 4 800
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The L"vov platform is a small
plate of solid pyrolytic
graphite that's inserted into
the graphite tube.




|_|—

(graphite furnace)

2t - Hlo| AZ0 /XS0 2UA
A2 :1~100 uL

1218

Iol
N

a— .
Q%E
IT

_ =
— A

rlo orIJ rlo

— LF

=
o0
o

1o1d ehd

O|IO

FO
INES

=

% |

> >

A
T
A

4 A

* Al
* X |

Il



e Tube HO|| A|R = Al A}

v
S
-
el
©
B
v
Q
5
-

Sample
atomized
from wall

—— Absorption—
peaks

Furnace wall
temperature

Sample
atomized from
platform




Graphite furnace 7
— Az 8O

- Etot . R7|= =
— A A2}
Y
o
=
o
()]
Q.
>
12 20-6. (IE2A HSF 0| o3| |
s QJsko| A 7. HIGHE £ Mn £
Mo 50 2 =2

C}

Al




S Absorbance

HAK O 2fet
¢) 10 uL 0.5 M
A2 10 uL 50
A M 3A &

>

NaCl + NH,NO; — NaNO; + NH,Cl

HEZA ASzia

TR SHA




S48 SefA0q: ICP

—E1I*Er [ o] A3 — ArQ| O]
) = A21Eo 2t b — E'?EE o|S}t T}
%‘ (6,000 K~10,000 K)

Temperature (K)
(X10%)

6 000

N
)

6 200

N
o

6 500
6 800

8 000
(estimate)

10 000

-
(%)

£
£
'S
W
o
S
S
v
>
o
2
©
wid
£
=
(T
I

Water-cooled
radio-frequency
Sample aerosol induction coil



http://en.wikipedia.org/wiki/File:ICP-small.jpg

Coolant out

COOIai“ m Condenser T

Desolvated
aerosol to —

plasma
Heated

Heat sink 1 Gas inlet tube
Aerosol chamber

~~~Sampleinlet

Piezoelectric l
crystal Drain

2 20-8. AR ST HOIN 22 LSO 4SS sxt2| 27
L S NSste ZNS




‘ U—5000A1"

-
~ -
— - ’







Comparison of detection limits
for NiT ion at 231 nm

TABLE 20-2

Detection limits for
Technique different instruments (ng/mL)

Inductively coupled plasma—atomic 3-50
emission (pneumatic nebulizer)

Inductively coupled plasma—atomic 0.3-4
emission (ultrasonic nebulizer)

Graphite furnace—atomic absorption 0.02-0.06

Inductively coupled plasma—mass 0.001-0.2
spectrometry

SOURCE: J.-M. Mermet and E. Poussel, Appl. Spectros. 1995, 49, 12A.
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« Na & At, 2500 K — 2510 K

2500 K 2510 K 10 K &7}

Ni/N, | 1.72x10+4 1.79x104 0.07x104 &7}

N; 0.017197% | 0.017896% 1% F7}

No | 99.982803% | 99.982104% |6.99x104 % ZtA
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Effect of energy separation and temperature on
population of excited states

TABLE 20-3

Excited-state fraction
(N*/N,)*

Wavelength separation Energy separation
of states (nm) of states (J) 2 500 K 6 000 K

250 7.95 x 1071° 1.0 X 10710 6.8 X 107?
500 3.97 X 10719 1.0 X 1075 8.3 X 1073
750 2.65 X 1071° 4.6 X 1074 4.1 X 1072

—AE/KT ;

a. Based on the equation N*/N, = (g*/g,)e in which g* = g, = 1.
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TABLE 20-4 Comparison of atomic analysis methods

Flame
absorption

Furnace
absorption

Plasma
emission

Plasma—mass
spectrometry

Detection limits (ng/g)

Linear range
Precision

Short term (5—10 min)
Long term (hours)

Interferences
Spectral
Chemical
Mass

Sample throughput

Dissolved solid

Sample volume

Purchase cost

10-1 000
102

0.1-1%
1-10%

Very few
Many
10-15 s/
element
0.5-5%

Large
|

0.01-1
102

0.5-5%
1-10%

Very few
Very many

3—4 min/
element

>20%
slurries and
solids

Very small

2

0.1-10
10°

0.1-2%
1-5%

Many

Very few

6—-60
elements/min

120%

Medium
4-9

0.000 01-0.000 1

103

0.5-2%
<5%

Few

Some

Many

All elements
in 2-5 min

0.1-0.4%

Medium
10-15

SOURCE: Adapted from TJA Solutions, Franklin, MA.
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