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16 THE CHEMICAL HISTORY OF A CANDLE

being changed. Before we have concluded this course of lee
tures, we shall shew you a lamp in which the flame goes up and
the smoke goes down, or the flame goes down and the smoke
goes up. You see, then, that we have the power in this way of
varying the flame in different directions.

FIG. 5.

There are now some other points that I must bring before
you. Many of the flames you see here vary very much in thei
shape by the currents of air blowing around them in different
directions; but we can, if we like, make flames so that they wil
look like fixtures, and we can photograph them—indeed, we haye
to photograph them, so that they become fixed to us, if we wish
to find out everything concerning them. That, however, is not
the only thing I wish to mention. If I take a flame sufficiently
large, it does not keep that homogeneous, that uniform conditioy
of shape, but it breaks out with a power of life which is quite
wonderful. T am about to use another kind of fuel, but one which
is truly and fairly a representative of the wax or tallow of &
candle. I have here a large ball of cotton, which will serve as s

LECTURE I

wick. And, now that I have immersed it in spirit and app.
light to it, in what way does it differ from an ordinary ¢

Why, it differs very much in one respect, that we have a vi

and power about it, a beauty and a life entirely different

the light presented by a candle. You see those fine tong)

flame rising up. You have the same general disposition |

mass of the flame from below upwards; but, in addition t
you have this remarkable breaking out into tongues which ¥
not perceive in the case of a candle. Now, why is thisP I
explain it to you, because when you understand that per!
you will be able to follow me better in what I have to say
after. I suppose some here will have made for themselv
experiment I am going to shew you. Am I right in supj.
that anybody here has played at snapdragon? T do not ki
more beautiful illustration of the philosophy of flame, as
certain part of its history, than the game of snapdragon.

here is the dish; and let me say, that when you play snapd
properly, you ought to have the dish well-warmed; you

also to bave warm plums and warm brandy, which, howe
have not got. When you have put the spirit into the dish
have the cup and the fuel; and are not the raisins actin
the wicks? I now throw the plums into the dish, and ligh
spirit, and you see those beautiful tongues of flame that I

to. You have the air creeping in over the edge of the dish

ing these tongues. Why? Because, through the force of the
rent and the irregularity of the action of the flame, it cannoi
in one uniform stream. The air flows in so irregularly tha
have what would otherwise be a single image, broken up i
variety of forms, and each of these little tongues has an

pendent existence of its own. Indeed, I might say, you have
a multitude of independent candles. You must not imagine
cause you see these tongues all at once, that the flame is o
particular shape. A flame of that shape is never so at amy
time. Never is a body of flame, like that which you just
rising from the ball, of the shape it appears to you. It consi
a multitude of different shapes, succeeding each other sc
that the eye is only able to take cognisance of them all at



Distancia arriba de orificio, cm

Punta del quemador .

Fig. 11-6. Perfiles de temperaturas (en grados
C) para una llama de gas natural y aire. De B.
Lewis y G. van Elbe, J. Chem, Phys., 11, 75

(1943). (Con autorizacion.)
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Tabla 11-2. Temperaturas méximas de llama con varios
.o combustibles oxidantes

Combustible Oxidante  Temperaturas medias, °C
Gas natural Aire [700-1900
Gas natural Oxigenc 2740
Hidrogeno ~  Aire 2000-2050
Hidrogeno Oxigeno 2550-2700
Acetileno Alre 2125-2400-
Acetileno Oxigeno 3060-3138
Acetileno Oxido nitroso 2600-2800 ¢ -
Ciandgeno Oxigeno | 4500

@Datos tomados de R.N. Kniseley en Flame Emission and Atomic Absomtion Spectroscopy eds. J.A. Dean y T.C.
Rains. London: Marcel Dekker. vol. 1, p. 191. Con autorizacion.

FQ UNAM Alejandro Baeza 2007 9



10

FQ UNAM Alejandro Baeza 2007




Emision de flama (flamometria)
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* Para un estudio detallado sobre los atomizadores de
Hama, véase: R.D. Dresser, R.A. Mooney, E.M. Heithmar.

v F.W. Pankey. J. Chem. Educ. 582. A403 (1975).
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Fig. 11-9. Un quemador de flujo turbulento.
(Cortesia de Beckman Instrument Inc..

Fullerton. California).
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Fig. 11-10. Un quemador de flujo laminar. (Cortesia de Perkin-Elmer
Corporation. Norwatk) gN%‘M‘:&Ejﬁ‘ﬁdro Baeza 2007
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Tabla 11-3. Limites de deteccién para el andlisis de algunes elementos por medio de
la espectrometria de absorcion atémica y de emisién en llama

-

Limite de deteccion, wgiml

Flemento Longitud de Absorcion sin - Absorcion en Emision en
’ onda. nin Hama® Hama Mama?
"~ Aluminio 3962 003 0.005 (N,O)
309.3 0.1 (N;O)
Calcio 4227 0.0003 0.062 (atre) 0.008 (aire)
- Cadmio 326.1 00001 2 (N,0)
RRAR 0.008 (aire)
Cromo 4254 0008 - 0005 (N,0)
3§79 0.003 (atre)
Hierro 3720 (LO03 : ,‘ 0.05 (N, O)
N3 0.005 (aire) - .
Litio 670.5 0.005 0.005 (aire) 000003 (N.O)
Magnesio 285.2 0.00006 0.00003 (aire) 0.005 (N,0)
Potasio 766.5 0.0009 0.008 (aire) 0.0005 (aire)
Sodio 5%9.0 0.0001 ~ 0,002 (aire) 0.0005 (aire)

4Datos tomados de LW, Robinson v P.J. Slevin, Americau Laboratory. 4 (8114419720, Con autorizacion de International
Scientific Communications. Inc.. Fairtield. CT € 1972: las longitudes de onda no se indican. Copynight 1972 de Interna-
tional Scientific Cémmunications. Inc.
PTomado de los datos reunidos por E.E. Pickett y S.R. Koirtyohann. Anal. Chem.. 41 (14). 28A (1969) y reproducidos con
autorizacion de Jos autores. Copyright de American Chemical Society. Datos para una llama de acetileno con el oxidante
tndicado entre parentesis.
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FI1G. 1. Cinturon de radiacion de la

Fierra. FQ UNAM Alejandro Baeza 2007 22
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FIG. 7. Reldmpago.
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FI1G.
bola.

1. Huella luminosa de un rayo én
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FI1G. 4. Flujo de plasma frio gue sale de
la robera de wun plasmatron
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FIG. 74. Esquema del funcionamiento fromecanico en una central termoeléc-
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ESPECTROSCOP,IA DE EMISION
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Fig. 12-2. Una fuente tipica de plasma aco-
plado por induccicdon. (Tomado de- V. A . Fassel.,
 Science. 202, 185 (1978). Copyright 1978 de
American Association for the Advancement of
Science.) FQ UNAM Alejandro Baeza 2007
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Temperatura Altura aproximada
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Copyright 1978 de

(1978). Con autorizacion.
American Asociation for the Advancement of

- - = .

- Sciersce.) -
32

FQ UNAM Alejandro Baeza 2007



Rejilla de
difraccion
concava

Circulo Rowland '|I

\ .

Rendija
primaria
movil

cESo |
o of]Jo

Optica
secundaria

Detectores

fotomultuiphcadores

—

o0 =B

Generador de

Elecironica de
Sistemas

Electrdonica de
medicion

$o

Minicomputadora
especial

fooi |

radiofrecuencias

; Regulacidon

del flujo del
gas

$ Orlles

-

Introduccion de la muestra

Acondp@ UNAMAlejandro Baeza 2007

Elecirdnica para los !
instrumentos de
control

.

Terminal para

los analistas




3, Las sipuientes seiales de emision se obtuvieron de un analisis con ICP de alicuotas de
25 1L de sangre completa  la que se agrego solucion estandar de Mn, Las muestras de
sangre se diluyeron primero 10 veces con HC10.1 M, Usando ¢l metodo de adiciones estan
dar, calcule [ concentracion (g/mL) de Mn en la muestra de sangre.

Solucion g Lectura de intensidad
Mugstra )53
Blanco 3.

Mugstra + 0.009 pg/mL M 35,2
Mugstra + 0.010 yg/mL M §.4
Muestra + 0.020 pg/mL M1 ro unasdididirs Basa 2007 y




Determinacion de Mn en sangre por ICP

%k =7.0297x + 16.04
200 yelresi
R =0.9936
150
100
50
O ‘ ‘ | | | |
0 5 10 15 20 25
ng/mL
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