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CONCLUSIONS: 

Deqradat ion - Photodeqradat ion i n  Water 

1. T h i s  s tudy  cannot be used t o  f u l f i l l  da ta  requi rements  a t  t h i s  t ime .  

2. Naptalam photodegraded w i t h  h a l f - l i v e s  o f  6.2-6.9 days (149-164 
hours )  i n  s t e r i l e  aqueous pH 7 buf fered 0.001 and 0.01 M phosphate 
s o l u t i o n s ,  and 10.3 days (248 hours)  i n  0 .1  M phosphate s o l u t i o n s  
t h a t  were con t i nuous l y  i r r a d i a t e d  w i t h  a xenon a r c  lamp a t  25 C .  
Naptalam d i d  n o t  degrade i n  s i m i l a r  s o l u t i o n s  incuba ted  i n  t h e  dark .  
The ma jo r  degradate i n  t h e  i r r a d i a t e d  s o l u t i o n s  was 1 -naph thy l  amine; 
N-1 -naph thy lph tha l im ide  was a l s o  i d e n t i f i e d .  

3.  T h i s  s tudy  i s  s c i e n t i f i c a l l y  sound, b u t  does n o t  meet Subd i v i s i on  N 
gu ide1 i nes  f o r  t h e  f o l  l ow ing  reasons: 

t h e  s tudy  au thor  f a i l e d  t o  account f o r  a l l  o f  t h e  r a d i o a c t i v i t y  
as analyzed by HPLC/LSC; f o l l o w i n g  HPLC ana l ys i s ,  14-23% o f  t h e  
a p p l i e d  r a d i o a c t i v i t y  was u n i d e n t i f i e d ;  
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t h e  t rea tment  r a t e  was n o t  s p e c i f i e d ;  

t h e  t e s t  substance was i ncomp le te l y  cha rac te r i zed ;  

t h e  p h o t o l y s i s  apparatus was n o t  adequate ly  descr ibed ;  

t h e  r a d i a n t  i n t e n s i t y  o f  t h e  xenon l i g h t  source was n o t  
measured; and 

t h e  abso rp t i on  spec t ra  of t h e  p e s t i c i d e  i n  t h e  t e s t  s o l u t i o n s  
were n o t  p rov ided .  

4. I n  o r d e r  f o r  t h i s  s tudy t o  f u l f i l l  t h e  photodegradat ion i n  water  data 
requi rement ,  t h e  r e g i s t r a n t  must c h a r a c t e r i z e  t h e  u n i d e n t i f i e d  r a d i o -  
a c t i v i t y ,  r e p o r t  t h e  t rea tment  r a t e  used f o r  t h e  study, r e p o r t  t h e  
p o s i t i o n  o f  t h e  r a d i o l a b e l  on t h e  t e s t  substance, p r o v i d e  a  more 
complete d e s c r i p t i o n  o f  t h e  p h o t o l y s i s  a p p a r a t ~ s ~ u s e d ,  measure t h e  
r a d i a n t  i n t e n s i t y  t h a t  reached t h e  t e s t  s o l u t i o n s ,  and p r o v i d e  
abso rp t i on  spec t ra  o f  t h e  p e s t i c i d e  i n  t h e  t e s t  s o l u t i o n s .  

METHODOLOGY: 

A l i q u o t s  o f  s t e r i l e  ( b o i l e d  f o r  15 minutes)  aqueous 0.001, 0.01, and 
0.1 M phosphate b u f f e r e d  (pH 7)  s o l u t i o n s  were p laced  i n  s t e r i l e  
20-mL g lass ld / ia ls ;  f o u r  v i a l s  were prepared a t  each b u f f e r  concen- 
t r a t i o n .  [ CINaptalam (sodium s a l t ,  rad iochemica l  p u r i t y  97.6%, 
s p e c i f i c  a c t i v i t y  11.86 mCi/mmole, Un i roya l  Chemical) was added t o  
each v i a l  a t  an u n s p e c i f i e d  t rea tment  r a t e ,  and t h e  v i a l s  were cap- 
ped; two v i a l s  a t  each concen t ra t i on  were then  wrapped i n  aluminum 
f o i l  t o  serve as da rk  c o n t r o l s .  The v i a l s  (wrapped and unwrapped) 
were p laced  i n  a  r e c i r c u l a t i n g  waterbath ma in ta ined  a t  25 C and 
i r r a d i a t e d  con t i nuous l y  us ing2a  xenon a rc  lamp (Heraeus Suntes t )  w i t h  
t h e  "ou tpu t  s e t  a t  890 Watt/m "; t h e  p h o t o l y s i s  apparatus was n o t  
f u r t h e r  descr ibed.  The s p e c t r a l  d i s t r i b u t i o n  o f  t h e  l i g h t  source was 
s i m i l a r  t o  s u n l i g h t  (Appendix 111). A l i q u o t s  ( 1  mL) were taken f rom 
t h e  v i a l s  a t  0, 12, 24, 36, 48, 120, 240, and 360 hours (0.5, 1, 1.5, 
2, 5, 10, and 15 days) pos t t rea tment .  

A l i q u o t s  o f  each sample were analyzed f o r  t o t a l  r a d i o a c t i v i t y  us i ng  
LSC. The s o l u t i o n s  were a l s o  analyzed f o r  naptalam and i t s  
degradates by HPLC us ing  a  mob i le  phase o f  0.1% t r i f l u r o a c e t i c  a c i d  
i n  w a t e r : a c e t o n i t r i l e  w i t h  a  l i n e a r  g r a d i e n t  i n  t h e  water :aceto-  
n i t r i l e  f rom 90:lO (v :v )  t o  50:50 ( v : v ) ;  d e t e c t i o n  was by UV 
absorbance (280-282 nm) and r a d i o a c t i v i t y  mon i t o r i ng .  Unlabeled 
re fe rence  standards were cochromatographed w i t h  t h e  samples. 

DATA SUMMARY: 

[ 1 4 ~ ] ~ a p t a l a m  (sodium s a l t ,  rad iochemica l  p u r i t y  97.6%), a t  an 
u n s p e c i f i e d  concen t ra t i on ,  photodegraded w i t h  r e v i e w e r - c a l c u l a t e d  



h a l f - 1  i v e s  o f  '6.2-6.9 days (149-164 hours s t e r i l e  aqueous b u f f e r -  
ed (pH 7) 0.001 and 0.01 M phosphate so l u t i ons ,  and 10.3 days (248 
hours)  i n  0 .1  M phosphate s o l u t i o n s  t h a t  were i r r a d i a t e d  con t i nuous l y  
f o r  15 days (360 hours)  w i t h  a Fenon a r c  lamp a t  25 C. The xenon 
lamp was s e t  t o  em i t  890 Watt/m w i t h  a s p e c t r a l  d i s t r i b u t i o r i  r e p o r t -  
ed t o  be s i m i l a r  t o  s u n l i g h t ;  ac tua l  i n t e n s i t y  was n o t  measured. I n  
c o n t r a s t ,  naptalam was s t a b l e  i n  t h e  t e s t  s o l u t i o n s  t h a t  were i n c u -  
ba ted  i n  t h e  dark ,  compr is ing  96.6-97.4% o f  t h e  a p p l i e d  r a d i o a c t i v i t y  
a t  15 days (360 hours)  pos t t rea tment  (Appendix I ) .  The major  
degradate i n  t h e  i r r a d i a t e d  s o l u t i o n s  was 

1-naphthylamine 

(Tables I ,  111, and V) .  A t  15 days pos t t rea tment  i n  t h e  0.001 and 
0.01 M phosphate s o l u t i o n s ,  nap ta l  am (as determined by HPLC/LSC 
a n a l y s i s )  comprised 18.6-21.3% o f  t h e  a p p l i e d  r a d i o a c t i v i t y ,  1-  
naphthylamine comprised 47.5-49.8%, and 

comprised 7.3-7.5%; 14-23% o f  t h e  a p p l i e d  r a d i o a c t i v i t y  was n o t  
accounted f o r .  A t  15 days pos t t rea tment  i n  t h e  0 .1  M phosphate 
s o l u t i o n s ,  naptalam comprised 35.8% o f  t h e  app l i ed ,  1-naphthylamine 
comprised 37.4%, N-1 -naph thy lph tha l im ide  comprised 9.1%, and 17.7% o f  
t h e  a p p l i e d  was n o t  accounted f o r .  

M a t e r i a l  balances ranged f rom 84.7 t o  107.8% o f  t h e  a p p l i e d  d u r i n g  
t h e  s tudy  (Appendix 11).  

COMMENTS : 

1. The s tudy  au thor  f a i l e d  t o  account f o r  a l l  o f  t h e  r a d i o a c t i v i t y  as 
analyzed by  HPLC/LSC. Fo l l ow ing  HPLC/LSC a n a l y s i s  o f  s o l u t i o n s  a t  
360 hours pos t t rea tment ,  approx imate ly  75% o f  t h e  appl  i ed r a d i o -  
a c t i v i t y  was accounted f o r  i n  t h e  0.01 and 0.001 M b u f f e r  s o l u t i o n s  
(Tables I 1 1  and V) o u t  o f  a t o t a l  recovered (as determined by LSC 
a lone)  o f  approx imate ly  98 and 89%, r e s p e c t i v e l y  (Appendix 11).  The 
s tudy  au tho r  p rov i ded  no exp lana t i on  f o r  t h e  d e f i c i t .  

2. The t rea tment  r a t e  was n o t  s p e c i f i e d .  I t  was r e p o r t e d  t h a t  "Using a 
s t e r i l e  HPLC sy r inge ,  added 125 uL o f  t h e  Napthalam s o l u t i o n  t o  each 
20 mL v i a l  of buffer s o l u t i o n . "  I t  was n o t  r e p o r t e d  what t h e  concen- 
t r a t i o n  o f  t h e  [ Clnaptalam s tock  s o l u t i o n  was; t h e r e f o r e ,  t h e  
t r ea tmen t  r a t e  cou ld  n o t  be determined. 

3 .  The p o s i t i o n  o f  t h e  r a d i o l a b e l  on t h e  t e s t  substance was n o t  
spec i  f i ed. 

4. The p h o t o l y s i s  apparatus was n o t  adequate ly  descr ibed .  The d i s t ance  
f rom t h e  xenon a r c  lamp t o  t h e  t e s t  s o l u t i o n s  was n o t  r epo r t ed ,  and 
i t  was n o t  s p e c i f i e d  i f  r a d i a t i o n  below 290 nm was f i l t e r e d  ou t .  



5. The r a d i a n t  i n t e n s i t y  o f  t h e  xenon l i g h t  source a t  t h e  sample 
p o s i t i o n  was n o t  measured. S ince t h e  samples were p laced  i n  a wa te r -  
ba th ,  t h e  i n t e n s i t y  should  be measured a t  t h e  sample p o s i t i o n  i n  t h e  
wa te rba th  because t h e  wate r  may reduce t h e  amount o f  l i g h t  t h a t  
reaches t h e  samples. I n  a photodegradat ion on s o i l  s tudy  (Study 3, 
MRID 413854021, t h e  samples were a l s o  p l aced  i n  a wa te rbg th .  I n  t h a t  
s tudy,  t h e  xenon l i g h t  source was s e t  t o  em i t  820 Watt/m , b u t  t h e  
measured i p t e n s i t y  i n  t h e  wa te rba th  a t  t h e  sample p o s i t i o n  was 700- 
750 Watt/m . 

6. The abso rp t i on  spec t ra  o f  t h e  p e s t i c i d e  i n  t h e  t e s t  s o l u t i o n s  were 
n o t  p rov ided .  

7. I t  was n o t  s p e c i f i e d  i f  s i n g l e ,  d u p l i c a t e ,  o r  t r i p l i c a t e  a1 i q u o t s  o f  
t h e  t e s t  s o l u t i o n s  were analyzed u s i n g  LSC and HPLC. 

8. Us ing t h e  da ta  p rov i ded  and f i r s t - o r d e r  l i n e a r  r e g r e s s i o n  where x = 
t i m e  and y = I n ( c o n c e n t r a t i o n  o f  naptalam),  t h e  r ev i ewe r  c a l c u l a t e d  
t h e  h a l f - l i v e s  o f  nap ta l ag  t o  be 164.4 hours L6.9 days] ( r  = 0.9932, 
149.1 hours  [6 .2  days] (r = 0.998), and 248.1 hours  [10.4 days] ( r  
= 0.997) i n  0.001 M, 0.01 M, and 0.1 M phosphate b u f f e r  s o l u t i o n s ,  
r e s p e c t i v e l y .  The h a l f - l i v e s  r e p o r t e d  by t h e  s tudy  au tho r  were 
148.4, 144.2, and 248.3 hours,  r e s p e c t i v e l y  (Tables 11, I V ,  and V I ) .  

9.  EFGWB p r e f e r s  t h a t  [ ' 4 ~ ] r e s i d u e s  i n  samples be separated by chromato- 
g r a p h i c  methods (such as TLC, HPLC, o r  GC) w i t h  a t  l e a s t  t h r e e  s o l -  
ven t  systems o f  d i f f e r e n t  p o l a r i t y ,  and t h a t  s p e c i f i c  compounds 
i s o l a t e d  by chromatography be i d e n t i f i e d  u s i n g  a c o n f i r m a t o r y  method 
such as MS i n  a d d i t i o n  t o  comparison w i t h  t h e  R, o f  r e f e rence  
s tandards.  

I n  t h i s  s tudy,  t h e  sample e x t r a c t s  were analyzed u s i n g  HPLC w i t h  a 
l i n e a r  g r a d i e n t  between two s o l v e n t  systems. Rad ioac t i ve  peaks were 
i d e n t i f i e d  o n l y  by comparison w i t h  t h e  r e t e n t i o n  t imes  o f  known 
r e f e r e n c e  s tandards chromatographed on t h e  same column. 
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Table I - CHAFACTERIZATICN OF ALANAP IN 0.1 M KH2P04 AS 
D m  BY HPLCILSC ANALYSIS 

% OF APPLIED RADIOACI'IVITY 

IDERI'IFIED IDENTIFIED IDENTIFIED 
AS ALPHA-- AS ALANAP AS ALANAP-IMIDE 

a 
1 Day = 12 burs sunlight 

ND = Not detected 



P r o j s t  No. 8992 

s Y IDnuTTID 
% 'Y IDENTIFIED ! AS ALANAP 

x ( E r n )  ASAIANAP 100 

Calculated 
Best Fit Th.e: 40 

50% Degradation 48.5 - 0.7236 

Statistics : 1/2 life = 248.3 hours 

Slope = - 0.0028 
y-intercept = - 0.0308 
Correlation coefficient = - 0.9986 
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Table I11 - GWCCEBIZATICN OF AZANAP IN 0 .bl  M KH2P04 PS 
DE!EWUND BY HPLC/LSC ANALYSIS 

% OF APPLIED RADIOACTIVITY 

TlME IDEElTIFm IDENTIFIED I D r n I F I E D  
(~ovps) a AS ALPHA-- AS ACANAP As ALF\NAP-MIDE 

a 1 Day = 12 hours sunlight 

ND = N o t  detected 



Project Yo. 8992 

Table  IV - CXCUUTICN OF HALF-LIFE OF P ~ ~ C L Y Z E D  
T-iuawP IN 0.01 E?KH2Po4 

Y 
% "c LCENTFIED 

% @C IDENTLFD LN AS ALANAP 
X HOURS AS ALANAe 100 

Calculated 
E e s t  Fit Line: 40 

5 0 % Degradation 

Statistics: 1/2 life = 144.2 hours 

Slope = - 0.0046 
y-intercept = - 0.0404 
Correlation coefficient = 0.9990 
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Table v - -WION OF P~ANAP IN 0 . 0 0 i  M w2po4 AS 
D- BY HPLCILSC AIGGYSIS 

% OF APPLIED RADIOACTILTIY 

IDENTIFIED IDEMIEIED 
AS ALPHA--- AS ALANAP 

a 1 Day = 12 hours sunlight 

b ND = Not detected 
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Table  VX - CALCUIAT1CT-l OF HALF-LIFE OF PHCrrCLYZED 
l'T-ALANAP IN 0.001 M KH,PO, - 

Y 
s '"c IDENTIFIED 

S '"c IDENTIFIED LN AS ALANAP 
X HOURS ASALANAP 100 

C a l m l a t e d  
&st F i t  Line: 4 0 

360 

50% Degradation 

S t a t i s t i c s  : 1 / 2  l i f e  = 148.4 hours  

Slope = - 0.0042 

y-intercept = - 0.0777 

C o r r e l a t i o n  coefficient = - 0.9964 
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characterization of Control Samples of ALANAe photolyzed in O.W, 0.01 M 
and 0.001 M XH2P04 as determined by HPLC/LSC analysis 

TIME (HOURS) 
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APPENDIX I1 . 
Material Balance of Samples of AtWAP p~otolyzed in 0.1 M, 

0.01 M and 0.001 M KH2P04 

0:l M KH,W 
L 

TIME' (HOURS) 

TlME (HOURS) 

8 M !  BALANCE 
A B Ccntrol A 

% I w l m n L , U N C E  
B Control A 

% M ?  BAWLUCE 
B Control A 

a Material Balance d p / a  initial solution 
d p / a  photolyzed solution 
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APPENDIX 111 

The spectral distribuzlon of th? x e n m  burn6r used. Graphs were supplied. 
by ins trume?;: uanufact-irer . 
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RESULTS AND DISCUSSION 

An aqueous photolysis study was conducted in 0 . 1  M, 0.01  k ad 

0.001 M KH2m4 solutions at pH 7.0  with "bqthalam (AZANAP). The 

samples were photolyzed for a period equivalent to 30 days of sunlight 

(12 hours of sunlight equals 1 day) with sample aliquots remsved at 

various t h  points. The degradation of the parent capund and 

metabolite formation under photolysis were monitored by high pressure 

liquid chramatography (WE) and liquid scintillation counting (LsC) . 
At zero t h ,  the 0 . 1  M 1W2m4 solution treated with Y-napthalm 

contained 96.9% A m .  The metabolites were first 6etected after 24 

hours of direct sunlight with 2.1% attributed to the alpha-naphalamine 

and 3.4% to the AUNW-hide. Breakdown of the parent cmpund 

continued and sample aliquots remved at 120 hours were found to ccntail 

66.3% ALANAP, 14.7% of the amine anc2 7.7% of the imide. At the final 

time pint of 360 hours, 35.89 of the applied radimctivity was present 

as AUNAP while 37.4% and 9.1% were identified as the amine and bide 

respectively (Figure 3 and Figure 4)  . 
The half-life of napthalam photolyzed in 0 .1  M KH2P04 was 

calculated to be 248 hours using linear regression. Figure 5 shows the 

best fit line of T-napthalam photolyzed in 0.1  M KH2m4 versus tim. 

The second set of sarrples to be analyzed were those photolyzed in a 

solution of 0.01  M KH2P04. Initially, at time pint zero, WLC/ISC 

profile analysis shmed 97.7% AZANAe to be present in the sqle. 

Alpha-napthalamine and ALANAP-hide were not detected at this time. At 

120 hours, 52.5% was identified as ALJLEWP with 20.0% and 9.2% be* 

attributed to the amine and hide products respectively. Upon 
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RESULTS AND DISCUSSICN (Continued) 

-letion of photolysis, 360 hours, ALANAP was identified as 18.6% of 

the radioactivity. The presence of the amine increased to 49.8% while 

the h i d e  was detected at 7.3% (Figure 6 and Figure 7) . 
?he half-life of napthalam photolyzed in 0.01 M KH2P04 was 

calculated to be 144 hours linear regression analysis, Figure 8 

visualizes the best fit line of %-rapthalam photolyzed in 0.01  M XH2P04 

versus time. 

The final samples analyzed were photolyzed in a solution of 0.001 M 

W2P04. At zero hour (initial tire point) 99 .O% of the applied 

radioactivity was identified as ALANAP. Aqain, the metabolites were not 

detected. After 120 hours of ~botolysis, 56.3% of the pirent compound 

remain&. Alpha-napthalamine was present at 24.8% while 8.4% was 

identified as FJ;ANAP-hide. At 360 hours, only 21.3% of the %-ALANAP 

remined in the ;ample. Fowseven and one-half percent formed the 

axnine metabolite and 7.5% was prcduced as AWNAP-hide (Figure 9 and 

Figure 10) . 
The half-life of napthalam photolyzed in 0.001 M KH2P04 was 

calculated by linear regression analysis to be 148.4 hours. Figure 11 

shows the best fit line of y-rapthalam photolyzed in 0.001 M KH2P04 

versus time. 


