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The teclmiques and problems in thin-layer radiochromatographic analyses 
were described in a recent monograph devoted to radiochromato_mphy’. One 
problem which is not; discussed in that reference is the possibility of spontaneous 
Eight emissions which can occur during liquid scintillation counting of 254 nm 
UV-irradiated silica gel GF thin-layer zones. This potential problem _!s apparently 
recognized by many radiochromatographers2, but literature which describe thin- 
layer zonal analysis techniquesM make no specific mention of this UT-induced 
photoluminescent eff‘ect. Based on some preliminary Sndings7 ‘and literature which 
describe the measurement of spontaneous light emissions by liquid scintillation 
countine1° we investigated the nature of 254 run UV-induced silica gel GF 
photoluminescence. The present report describes the results of our findings. 

EXPERIMENTAL. 

Pm-coated silica gel G and silica gel GF thin-layer plates (thickness 0.25 mm) 
were purchased from Analtech (Newark, DE, U.S.A.) and used without modi6cation. 
E. Merck silica gel GF, Type 60, was purchased from MCB Reagents (Cincinnati, 
OH, U.S.A.) and applied onto glass plates (thickness 0.25 mm) as an aqueous slurry 
with a Desaga applicator. A sample of the Analtech manganese-activated zinc silicate 
powder was generously provided by Dr. Herman Felton, Analtech. Woelm fluorescent 
green indicator was purchased from ICN Pharmaceuticals, Life Science Group 
(Clevehnd, OH, USA.). The scintillator solutions employed in these studies in- 
cluded Sciutiverse (Fisher Scientific, Fairlawn, NJ, U.S.A.), Bray’s solutionxl, and a 
toluene cocktail made with 90 mg/i PPO and 4.50 g/l POPGP. All solvents and 
reagents used in these experiments .vere purchased from Fisher Scientific, except 
naphthalen% which was purchased from New England Nuclear Corporation (Boston, 
MA, U.SJL). 

Ambient temperature liquid scintiliation counting was performed with a 
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Beckman~Ioo-ciEsrrum ent operated with a gain set&g of 339 mV. Chamel I 
had a present discriminator setting to monitor lxitium, channel 2 had preset 
discriminator settings to monitor trit&n-car bon-14 or carbon-14 and channel 3 was 
preset to monitor tritium through phosphorus-32 &enerw levels. The instrument 
was operated in fear darkness within a temperature range of 24%26S”C. In- 
strumental efficiency for carbcm-14 was > 95% in channel 2, and > 46% for 
tritium in channel 1. Samples were counted for 5, 10 or 20 min with a preset error 
of 2% and the instrumeni was operated in the continuous cycle mode for up to 
4 days. D is&minator settings for the various enerw levels in the Reckman LS 
100-C were established by counting W-irradiated silica gel GF samples in a Beckman 
JXXI liquid scintillation counter. Discriminator settings for the Beckman 7500 in- 
strument were O-377 for tritium and 377-700 for carbon-14. 

Subambient photoluminescent effects were recorded with a Packard Model 
3225 liquid scintillation counter operated at 1.518°C with gain settings of 504) for 
titium and 100 for carbon-14. The instrument was operated with discriminator 
settings of O-300 for the tritium channel (channel 1) and 3@O-1000 for the carbon-14 
channel (channel 2)_ Samples were counted for 5, IO or 20 min in the cycle repeat 
mode for up to fourteen cycles per sample. Counting efEciency for tritium in this 
mstrument was > 42% in channel 1 and > 90 ok for carbon-14 in channel 2. 

Sample preparation 
Sampling of the Analtech and Merck silica gel GF thin-Iayer plates has been 

described elsewhere’. Sampling of the manganese-activated zinc silicate powder was 
carried out under yellow lights and consisted of the following: (a) 1 g of the respective 
indicators were mixed with 99 g of A&tech silica gel G in a rotary mixer. The samples 
were divided into 80 & 10 mg aliquots, transferred to glassine paper, then irradiated 
for 10 set with a Mineralight Model WS11 short-wave W lamp (Uhraviolet 
Products, San Gabriel, CA, USA.) positioned 12 cm above the silica gel surface; 
(b) 1.5 f 0.4 mg aliquots of the A&tech and Woehn zinc silicate indicators were 
placed on glassiue paper and irradiated for 10 set with the 254 nm W lamp. Non- 
irradiated silica gel G, siiica gel GF, zinc silicate indicator samples and solvents 
served as controls ~JX procedure (a) and (h). Following W irradiation, samples 
were added to glass scintihation vials along with 10 ml of the mspective scintillator 
solutions Both the control and W-irradiated samples were mechanically shaken 
for 3 ruin prior to liquid scintillation analyses, and all experiments were performed in 
either duplicate or triplicate. 

RESULTS AND DISCUSSION 

Photohuninescent effects in samples of 254 nm W-irradiated Analtech and 
Merck silica gel GF thin-layer powder and Analtech and Woebn manganese- 
activated zinc silicate indicators were studied by liquid scintillation spectrophotom- 
etry at 26°C and 18°C The gel and indicator sampfes were added to organic 
scintiliators composed of xyIene, toluene or dioxan and W-induced spontaneous 
Light emissions were recorded with scintillation spcctrophotometer discriminator 
settings correspcnding to tritium, tritiunl+ar bon-14 carbon-14 or tritiium-phos- 
phorus-32 &energy levels-The intensity of the photoluminescent decay curves recorded 



laTEs 283 

for the tioas W-irradiated gels and imlicators ranged fiosn > 1P cpm at 26°C 
for the Analtech siIica gel GF powder to > 700 cpm at 18°C for the MenA silica 
ge1 GE and WoeJm z&c silicate powders. ?%e duration of the W-induced photo- 
hmimscent efEets ranged from 86 h for the ~?~~ltech silica gel GF at 18 “C, to 12 h 
for the Merck and Woeh materials. These rczsuks are tswmm&d in Tables I and 
11. -Fables I and 11 also show that 234 nsn W-induced silica gel GF photolumi- 
nescence should not i~terfkre with liquid scintiktion counting of carbon-14, provided 
that the counting channek have discriminator settings of > 300. 

Fig, 1. Duration and intensity of 254 mn UV-induced photolumkescace from Anakch and Woe&n 
maganex-activated zinc sl%cate indicators in toluene. 0, A&tech zinc silicate indicator; r, WoeIm 
zinc silicate indicator; 0. background counts per minute. Similar results were obtained with xylenes 
and dioxan solvents_ 

One interesting result was recorded at 26°C. Discriminator settings of O-1000 
were used to monitor photohzminescxnce decay processes of W-irradiated Analtech 
and WoeJm zinc silicate samples in xyIenes, dioxan or tolnene which did not contain 
added organic scintillators. These results are shown in Fig. 1. It is evident from 
those decay curves that A&tech zinc silicate powder pbotolumimscemes with more 
intensity and with longer duration thm corresponding amorsnts of Woelm zinc 
silicate powder. These results may prove to be useful in some types of radio-lumi- 
rlesceixe analyses”2*‘~ which emplcy silica gel GF. 



T
A

Il
L

l3
 I 

IN
T

E
N

S
IT

Y
 

S
IL

IC
A

 W
E

L
 A

N
D

 
D

U
R

A
T

IO
N

 
O

F
 A

M
ll

lE
N

T
 T

E
M

P
E

R
A

T
U

R
E

 P
H

O
T

O
L

U
M

IN
E

S
C

E
N

C
E

 R
E

C
O

R
D

E
D

 F
O

R
 2

54
 n

m
 U

V
-X

R
R

A
D

IA
T

O
D

 
C

IP
 A

N
D

 Z
IN

C
 S

IL
IC

A
T

E
 S

A
M

P
L

E
S

 
-.

--
 

. 
..-

...
--

-*
 

-“
_

_
_

-_
_

._
._

--
_

 
,.

.-
--

 
_

 
_

_
_

_
 

-_
 

--
-v

. 
--

-. 
--

 
-.

 
--

 
._

._
-.

-.
..

-_
__

 
__

.-
-_

. 
_

_
_

-_
.-

-_
_

_
._

_
_

_
_

_
.-

_
_

 
--

l-.
-C

 

S
cl

nt
lll

nl
or

 n
r/

xt
ra

w
 C

or
rn

ll/
i&

f 
A

rr
nl

le
cl

~ s
lll

cr
r g

el
 

G
F

 
A

nn
lrc

cl
i si

llc
rr

 ge
l G

 a
nd

 
M

er
ck

 
sl

lic
n g

el
 O

F
 

A
no

ltc
ch

 s
lll

ca
 fic

l G
 m

l 
ch

tr
rln

cl
 

At
llt

lrL
vJ

l 
Irl

llic
lm

t 
W

oc
ht

 
In

dM
Jr

 
-_

. _
-.

 .
 . 

. -
-_

 _
 __

 
..-

--
 

- .
.-

 --
- 

- 
. .

I 
. . 

. _
- .

- -
 . .

 . .
_.

...
.. I.

 
._

. 
.”

 ..
_.

. ._
_ _

” _
__

.-
_.

 
. ..

.“
._

._
 

_-
._

 
._

“_
__

 
cp

tt1
’ 

ho
w

sn
a 

q~
rlr

 h
 

h0
ur

.P
 l

 
cp

n 
n 

ho
ur

P 
cp

nr
 ’ 

ho
w 

’ ’
 

-_
---

e-
-e

 
1_

1-
__

-.-
” 

__
. 

. .
._

_-
 --.

- 
_.

.--
._

-..
---

-..
Is

e.
.- 

.-.
.. 

--.
--.

_-
---

-_
__

-._
-I_

 
._

_.
 -

 ._
_.

.._
_-

._
 

_.
_.

__
_.

.,-
.._

--_
__

W
C

I 
sc

iI~
tiv

on
c 

1 
>

lO
,u

cO
 

60
 

>
lo

oo
 

36
 

>
4Q

oo
 

10
 

50
0 

f l:
 

>
lO

,O
O

O
 

60
 

>
lo

oo
 

36
 

>
4O

O
O

 
:i

: 
>

lO
,o

oo
 

G
O

 
>

lo
oo

 
36

 
>

4o
oo

 
:: 

:: 
12

 
2 

**
* 

,.a
 

.I
. 

R
ra

y’
a s

ol
u

ti
on

 
1 

>
1o

,m
l 

G
O

 
>

lo
O

o 
36

 
>

4o
oo

 
10

 
>

50
0 

12
 

1-
2 

>
lO

,o
oo

 
G

O
 

>
lo

oo
 

36
 

>
4o

ca
 

10
 

>
50

0 
12

 
1-

3 
>

lO
,O

O
O

 
60

 
>

I0
00

 
36

 
>

40
00

 
10

 
>

50
0 

12
 

2 
.I

. 
..I

 
0.

 

T
ol

u
cn

o s
ol

u
ti

on
 

I 
>

lO
,o

oo
 

60
 

>m
xl

 
36

 
>

50
0 

10
 

50
0 

12
 

l-
2 

>
lO

,o
oo

 
60

 
>

1o
oo

 
36

 
S

-5
00

 
10

 
50

0 
l-

3 
>

1o
,o

oo
 

a-
I 

>
lO

O
O

 
36

 
>

50
0 

10
 

50
0 

:; 
2 

1.
1 

I.
. 

II
. 

_^
__

~
-.

.-
-.

..-
__

__
__

 
.-

_.
 -_

-.
--

._
_-

_-
 

__
-.

. _.
__

._
__

--
 

__
__

_.
_ 

--
-w

-m
 

‘D
ot

n
 

ro
pr

os
cn

t th
e 

lo
w

es
t c

pn
t r

ec
or

de
d f

ro
m

 ei
th

er
 du

pl
ic

rr
lc

 or
 l

ri
pl

ic
n

to
 sa

m
pl

es
 ap

pr
ox

im
at

el
y 2

 I
r n

ft
cr

 aa
m

pl
o i

rr
ad

in
tl

on
. 

” 
R

cp
rc

sc
n

ts
 th

e 
m

ln
im

~
rm

 
n

u
m

be
r o

f 
ho

ur
s 

rc
qu

irc
d 

to
 r

cn
ch

 
bn

ck
gr

ou
m

l 
lc

vc
ls

 o
f 

20
-6

0 
cp

m
. 

” “
* 

Ph
ot

ol
um

in
cs

cc
nc

c 
wo

e 
n

ot
 d

cw
cd

. 

2 f 



T
A

B
L

E
 1

1 

IN
T

E
N

SI
T

Y
 A

N
D

 D
U

R
A

T
IO

N
 O

F 
SU

B
A

M
B

IE
N

T
 T
E

M
PE

R
A

T
U

R
E

 P
H

O
T

O
L

U
M

IN
E

SC
E

N
C

E
! FO

R
 2

54
 nm

 U
W

R
R

A
D

IA
T

E
D

 S
l&

If
>

A
 C
lE

L
 

C
W

 A
N

D
 M

A
N

G
A

N
E

SE
-A

C
T

IV
A

T
E

D
 Z
IN

C
 S

IL
IC

A
T

E
 S

A
M

PL
E

S 

z&
7r

 
_l

_-
-p

--
-p

-I
- 

--
__

_l
__

--
 

II
e 

-.
-_

- 
C

O
ill

ltl
/lg

 
A

nn
lle

cl
r si

fl
cu

 ge
l G

P 
A

tt
&

?c
h s

li/
co

 ge
l G

 u
tl

d 
M

er
ck

 sl
llc

n i
pc

l O
F 

cl
ia

nn
el

 
A

na
lt

ec
h s

lil
cq

 pf
 

G
 an

d 
A

na
lre

cl
i 

Ih
w

or
 

W
oe

/m
 i

nd
@

t(o
r 

I_
 

m
_.

.--
ll_

 
.--

 _
_.

_ _,
__

.- 
I 

,-
.A

,-
- 

C
pl

lI ’
 

/lo
w

s 
* *

 
cp

m
 ’ 

ho
ur

s”
 

cy
nl

 
h

o
u

rs
*’

 
cp

m
” 

hq
m

s”
 

l-
--

-..
-.-

-_
 

--
-_

-M
...

.--
_-

-._
 

-,-
V

P
_-

.-.
.- 

Sc
in

liv
er

sc
 

I 
>3

oo
o 

>
86

 
<l

oo
0 

48
 

’ 
<

lo
o0

 
I.1

 
>

7w
 

1-
2 

>3
oo

o 
l?

 
>

86
 

<l
o(

x)
 

48
 

<
lO

O
O

 
11

 
r7

00
 

2 
.I

. 
11

 
a*

* 
**

I 
1.

L
 

B
m

y’
s s

ol
ut

io
n 

I 
>3

oo
o 

>
86

 
<l

oo
0 

48
 

<
lO

O
O

 
11

 
>

70
0 

l-
2 

>
30

00
 

>
8G

 
<l

oo
0 

48
 

<l
oo

0 
11

 
>

70
0 

2 
1.

. 
:1

 
a*

* 
“C

I 
(I

.*
 

18
 

T
ol

uc
no

 so
lu

tio
n 

1 
>3

oc
Jo

 
>

86
 

<l
oo

0 
48

 
<

lO
O

O
 

11
 

>
70

0 
1%

 
l-

2 
>

30
00

 
>

8t
i 

<
lO

lx
l 

48
 

cl
00

0 
11

 
>

70
0 

2 
a*

* 
13

 
**

I 
II

. 
1.

h 
--

_-
.--

..“
--

- 
_.

._
 

--
_l

-“
l_

_-
l_

 
__

_-
 -_

_-
- 

_-
.-

 .
..-

_.
__

_.
-_

.._
_1

 
--

--
-I

__
-_

 
_-

- 
-.

-.
.-

 
‘-

“’
 

A
s 

in
 T

nb
lc

 I,
 



ACKNOWLEDGEMENTS 

This work was supporred in part by U.S.P.H.S. Health FrofesSonals 
c2pitation Pmgram Grala No. 5!5 Q3MB -14685 (to H.W., w..a.x 2nd J.L.S.) and 
by U.S.N.S.F. Student Science Training Progmm Grant, Na. S&77-26979 (to 
J.L.S.). 

1 T. R Roba& Ra&xhrumumgrqhy.- T77 Ciiromzrography md ff&r@wresis of Ra&&iW.kd 
cll~, EIseviq Alxme&m, 1978, p. 45. 

2 H. R Felton, Analtech, Inc.. New&c, DE, personal cornm~tion. 
3 H. K. Mangold, :h E. Stahl mtor), 2Xin-Layer Ckromaagra&y, A Lahorczmy Eh-mdxwk, 

Spc&gzr, New York, 2nd cd., 1%9, p. 155. 
4 H. H. Varon aed E. P. AIlen, ia J. C. Toccfistane (Editor); Qceuzzzk*ve *Uyer c%xmaca- 

gnz&, WiIey. New York, 1973, p. 17:. 
5 F. Snyder, in E D. Bransome, Jr_ (Editor), Ihe Ckrra Setus of Liquid Scirrriiznnbn Co- 

Grme ad St~ttcm, New York, 1970, p. X3. 
6 F. Snyda, A&am Tracer Mdmdof., 4 (1%7) 81. 
7 A. W. Stockiinski, rinal C&n., 52 (1980) 105. 
8 D, S. Keams, IN. f. A& Raikr. .&or., 23 (1972) 73. 
9 D.A. K.dbbcqripddS&rtYLCouzz~~ 1(1971)1_ 

10 D. A. Kzlbhm. int. J. A& Razz%. Lrot., 18 (I%7) 655. 
11 G. A. Bray. AmL Bz-ockm., l(l960) 279. 
12 S. Pry& 2nd K. S_ S Lamnwlnud, J. Chrmuzfogr., 32 (1968) 732. 
13 JL. H. Lmlma&, A. K. Hognead and S. Pryas J. Ckronarogr.., 46 (1970) 267. 


