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P e chemiluminescence was measured using two experimental configurations. One

o employed a flat field polychromator, and a sample cell to obtain the spectra of luminol-
. peroxide-metal chemiluminescence. The very low intensity background emission spectra

were also measured. The second instrumental configuration consisting of the CCD and a
sample cell was employed for quantitative determinations,
Utilizing the integrating capability of the detectd®™ to collect the chemiluminescence
issiop over a period of a few minutes, reproducible sample introduction and mixing is
pLldngar a critical factor. Thus, by eliminating the variation introduced through non-
‘nif§§m"_troduction of sample and mixing, excellent sensitivity and reproducibility

re

-

Dtajned.
. Hﬁaﬂﬁignram level detection limits for both Co(II) and Cr(III) are the result of

ldﬁvhésaoﬁt:hoise, low dark current, and high quantum efficiency. The instrument's
M linear dynatic range is 5 orders of magnitude with 20 uL sample injected in 100 ul
a]kaﬁinedgeginol solution.
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ABSTRACT

P -
Pl AR ]

Recently, chemiluminescence analysis of low concentration cobalt and
chromium in natural waters has enjoyed much success over the more time

& consuming method of flameless atomic absorption spectrometry (FAAS), which
consists of sample preconcentration by solvent extraction followed by FAAS.

; New solid-state multichannel array detectors offer greater sensitivity and

LY better performance in many respects over currently available photon counting
photomultiplier tubes. These detectors have the potential of greatly

o improving low light level spectroscopic measurements. In this study, a

L)

solid-state, integrating, two-dimensional charge-coupled device (CCD) was
used to measure the chemiluminescence spectra and to quantitatively

¢
\

y !
h determine chromium, cobalt, and hydrogen peroxide by luminol '
Y chemiluminescence.
3 The RCA SID501EX charge-coupled device used in this study has the desirable
o characteristics of low readout noise, low dark current, and high quantum
" efficiency. This quantum efficiency is approximately 55% at the luminol
o chemiluminescence maximum of 425 nm.

The chemiluminescence was measured using two experimental configurations.
One employed a flat field polychromator, and a sample cell to obtain the
spectra of luminol-peroxide-metal chemiluminescence. The very low intensity
background emission spectra were also measured. The second instrumental X
configuration consisting of the CCD and a sample cell was employed for
quantitative determinations.

L N

A

Utilizing the integrating capability of the detector to ccllect the

chemiluminescence emission over a period of a few minutes, reproducible

sample introduction and mixing is no longer a critical factor. Thus, by

eliminating the variation introduced through non-uniform introduction of !
sample and mixing, excellent sensitivity and reproducibility were obtained.

WA

Femptogram level detection limits for both Co(II) and Cr(III) are the result
of low readout noise, low dark current, and high quantum efficiency. The
instrument’s linear dynamic range is 5 orders of magnitude with 20 uL sample
injected in 100 ul alkaline luminol solution.

i S N~

T TS

'Oy A R T S VDT O B LA LM A A LT R T ey e T T Ve VR AR S A P oY

«¥§%e Gt s I I 2 gty ¥R aPRT, «



‘Q‘.'. .y

W WA 0 020,040 Ut By byt ol ot 0pt it o,

? Gad $a® Baf Bt §a¥ faf $28 30 et Pat et V' B2l R0 §.¥ 00020 220 0t RO RS-

------

OL/1113/87/2
TECHNICAL REPORT DISTRIBUTION LIST, GEN
No. No.
Copies Copies

Office of Naval Research 2 Dr. David Young 1
Attn: Code 1113 Code 334
800 N. Quincy Street NORDA
Arlington, Virginia 22217-5000 NSTL, Mississippi 39529
Dr. Bernard Dauda 1 Naval Weapons Center 1
Naval Weapcns Support Center Attn: Dr. Ron Atkins
Code 50C Chemistry Division .
Crane, Indiana 47522-5050 China Lake, California 93555

Scientific Advisor 1
Naval Civil Engineering Laboratory 1 Commandant of the Marine Corps
Attn: Dr. R. W. Drisko, Code LS Code RD-1
Port Hueneme, California 93401 Washington, D.C. 20380

U.S. Army Research Office 1
Defense Technical Information Center 12 Attn: CRD-AA-IP
Building 5, Cameron Station high P.0. Box 12211
Alexandria, Virginia 22314 quality Research Triangle Park, NC 27709

Mr. John Boyle 1
DTNSRDC 1 Materials Branch
Attn: Dr. H. Singerman Naval Ship Engineering Center
Applied Chemistry Division Philadelphia, Pennsylvania 19112
Annapolis, Maryland 21401

Naval Ocean Systems Center 1
Dr. William Tolles 1 Attn: Dr. S. Yamamoto
Superintendent Marine Sciences Division
Chemistry Division, Code 6100 San Diego, California 91232
Naval Research Laboratory
Washington, 0.C.  20375-5000
X Y e o O A A e e o et N L o e N AP A A

Lol
%’

a .,. h:”{‘i"{"?’ d 1Py '—-

=y

~ A 4‘.

R

v,
(3 "'-

25

T

"‘.’::z:‘.

W

TS
7 ‘.th .i...

-

TS

e f & A

YL "\"-‘-'t;v‘lf.'
. o o)

AT

PR o |
5*%4.

XA

2rd®
.‘ - -

A adl
on Ik

h)






