
UoYmtexT 2 , I9 ^ e .

i ?r.  K.  ¿Vi, Whar t on,
C h ie f ,  Eg at arn  d i s t r i c t ,

Food, and !>rug A & ain istrn t io a .  
SOX V a r ick  S t r e e t ,

ffev; York- C i t y ,

-year K r, W harton:

^̂ i?rt*tf-C TOUT* 0¿5T , H f ' - "? a. _
a t ta c h in g  th e  e i r c u la r  » ta tio ien t *?ith r e s " J -  — *
rem oval o f  le a d  from rnGinl' r *S * \  t ? . l ,xe
t ix is e t o t  ament t o  ou r e x p e r t *  j w  J *>r * r  • ' * * * *  t t in ^
r i l l  acivUe vo» „ f  J* fc*«*rt<t «>* ***** and It?Ail edvii-e you o.f i t .

Co ra l a l l y  y o u rs,

C h ar les * 'es le  y punn

K &  0 3 0 6 3 3 0

N 7577



. - i S f S S S g
;"s. f RT /r*.

•'̂ '.ryrS'
/ -■ .&>

Iá BOR
R

.TfífiY ^X^R IMWT ^ :Ti T?r;-
xnvM  '•?¥'

•i'Rc - :", -R'nf-?7rr'̂ ;' 
rvy v:  -., ■ -. x?c?r

The fo llo w in g  s tu d ie s  i n  th e  Food and Drug A dm inietm  t i : n  
la b o ra to r ie s  a re  presan tod in  the  hope th a t  th e y  j&ay hove some 
p r a c t i c a l  bearing  on th e  troub lesom e problem, o f contam inating; lend  
i s  maple products*  I t  1», o f  co u rse, the  p rov ince o.f the  in d u s­
t r i e s  concerned to  te s t»  on a p la n t sea ls»  the a p p l i c a b i l i t y  o f 

. th ese  f in d in g s  to  the  rem oval o f  e x is t in g  lead  con tam ination  and 
i t s  p rev en tio n  in  th e  f u tu r e .  I t  may be th a t  th e se  p r in c ip le s  
may a le o  f in d  a p p l ic a t io n ' to  s im i la r  problems la  oth e r  food in ­
d u s tr ie s*

In the  in v e s t ig a t io n  o f le ad  con tam ination  o f so p le  syrups; 
and su g ars su sp ic io n  was d i re c te d  toward v a r io u s  soldered  and 
ga lvan ized  s o ta  111c su r fa c e s  as  p o ss ib le  so u rce s .

The- f a c t  th a t  maple sy rups w i l l  teko  up lead  when b o l la d  
down in  co n tac t v i t a  so ld e r  wae dem onstrated  a s  fo llow s? 35 oc 
o f sy rup  of 1*68 p*p*is. lead  co n ten t on t.he dry b&ni b was d i lu te d  
1 +• 34 vi tn w ater ( t o t a l  volume o f w a te r added -  1190 cc) in  o rder 
to  o b ta in  «pprox im ate ly  the  so l id »  co n ten t o f  the sap  a« drawn*
The idos was to s im u la te  th e  ev ap o ra tio n  process* *he s o lu t io n  wea 
b o ile d  down in  & ?yr«x beaker to  a pproximatc ly th e  o rig in a  I c o n s is ­
tency  o f th e  sy rup  w ith  a p iece  o f  so ld e r  (50-60 le ad - t in )  ap próx­
ima te iy  3 x l /E  x 5/16* ( t o t a l  a re a  «bout 4*? square inches) im­
m ersed. A fte r b o i l in g  down (4 h o u rs } th e  sy rup  was f il t e r e d,  s q c 
upon a n a ly s is  showed 18*05 p*p*m. lend  dry  b as is*

I t  wa« nex t dec ided  to  in ve s t iga te  po ss ib le  lead  tafceup 
from impure z in c .  4 sample was o b ta ined  from the  Bureau o f  ft->a£~ 
a rü r  V9xil o>i showed, acco rd in g  to  the i r  f ig u re s , 0*53 per cen t lea d.
4 po r t io n  o f  the saaiple «as  me lted  down in  a c a s se ro le  x.o o b ta in  a 
d isc  app rox im ste ly  f  inches in  d ia me te r , o r  o f about 14 square 
inches su r fa ce  a rea.  The p rev ious experim ent was re p ea ted , u s in g  
the same syrup o f 1.68 p.p.m* lea d , w ith  the  z inc  d isc  immersed 
in  the  bo i l in g  s o lu t io n , The lead  con ten t o f  the  syrup a f te r  
evapo ra tion  to  about the  sane co n s ie te n c y , showed .38 p.p.xx. on the  
dry b a s is.

T h is r e s u l t ,  a lthough  e n t i r e l y  u n fo reseen , was lo g ic a l ly  
ex p la ined  by the  e f f e c t  o f  e le c tro c he m ica l depo s it io n  o f the lead  
upon the z in c  s u r fa ce .

The ex p e rtasn t was re p ea ted  upon an o ther sy rup  show ing 9.45  
p.p.rn. on the  d ry  bas i s , using  the  same z in c  d is c.  The lead  con­
te n t  was lowered to  1*8? p.p .m . dry b a s is.

I t  was dec ided to  te s t  th e  e f f e c t  o f  c o n ta c t w ith  both 
so lde r  end z in c.  A ccord ingly , 50-50 so lde r  was melted  and poured 
i n t o  a we ll-ga lv a n ized  p a i l  about 8 - l/fc  in ches in  d iameter, so  as
to  form a so lde r  r in g  around  the e n t i r e  in s id e  c ircum ference o f 
the bottom. There: were app rox im ate ly  10 «quare inches o f  exposed
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so lde r  in the pai l«  70 ee o f  the sy rup  ¡showing 8*45 p.p .m . o f 
lead was d i l u ted  w ith 2400 eo o f  w ate r  and b o i le d  down to syrup 
co n s is ten cy,  us ing  the d i r e c t  f lame o f  two bu rner« ,  t h e lead, 
con ten t  v.-as reduced to 1*86 p.p . ia.

These exper iments  sugges ted  the po s s i b i l i t y  o f  red u c in g  
the lead  con ten t  o f  eyrupe and suga rs  by some sued s i m i l a r  • t rea t -  
meat. t’ln o did no t  recommend i t se l f  because of i t s  so««whet 
to x ic  n a t u re ,  f u r t h e r ,  I t  Imparted a d i s t i n c t l y  me ta l l i c  t a s te  
to  t he  syrups when they  wera concen tra ted  i n  the  presence o f  
m e ta l l i c  s ine .

I t  rm s de c ided  to  
m et a l i s  n o n - t o x ic and , b  
t r ocheal cc1 aer i ©r f  ohaul

t r y  aluminum in  p lace of s ine . This 
ee&use of i t «  h ig -e r  po s i t io n  in  the  e ieo -  
ci fee even so re  e f f e c t i v e  tnan s i ne  in  r e -

duclng the lend con ten t  o f  sy rups.  
o f  syrup o f  1.66 p.p.ta. was d i l u ted  
a piece o f  aluminum oh co t  4 x  l - S / 4

I t  was found t h a t  when a rampie 
I  + S4 and reennou n tra  ted *■ ! th 
inches (approx S ta te ly  14 square

inches)  immersed, the lead content  
cry basis*  Taking I n to  socoun t  th  
of '¿luminila shee t  ana t h a t  o f  the

wan reduced to ,24 p.p.ss. 
a t  the su r fa ce  urea of the 
Eine d is c  were approximate 1

on the  
oioee

seme, i t  would appear th a t  aluminum i s  more e f f e c t i v e  t««n s in e  in 
reduc ing  the lead con ten t  o f  the syrup* 2’urti ,  .rsaore t no apparen t  
m e ta l l i c  t a s te  was imparted to the syrup i n  the eva p o ra t io n  p rocess .

. I t  was nex t  decided to  t r y  aluminum dust  t o  see  i f  f i n e l y  
d iv ided  me ta l  was e f f e c t i v e  in  reducing the  lead  con ten t  o f  the 
und i lu ted  syrup in the co ld.  Accordingly, about 10 grams o f  alum­
inum d u s t  (o f  a grade used a» the pigment of aluminum p a in t )  was 
added t o  50 cc o f  syrup o f  9 .45  p.p.m. lead  content and the m ix ture 
a g i t a ted  mechan ica l ly  f o r  one hour ,  i t  the  end o f  t h a t  time the  
mixture was f i l te r ed ,  and a n a l y s i s  o f t in «  syrup sbowed a lead 
con ten t  o f  8 . eg p .p .m. Thus a s i g n i f i c a n t  lower ing  was not©«, but 
the a c t io n  Is  no t  a s  g rea t  «8 when the  syrup i s  d i l u t ed  anc  re con- 
con t r a ted .

I t  was then dec ided  t o  t r y  th© e f f e c t  o f  aluminum d u s t  upon 
the i?ot un d i lu ted  syrup. 10 grams o f  aluminum dust were mixed w ith 
50 cc o f  the same syrup (8.45 p . p .a.  ) and heated on the steam bath  
under a re f l u x  condenser fo r  one hour  w i th  ocoanional shaking. The 
syrup was f i l t e r e d,  and upon an a ly s t»  showed 1.55 p.p.m. l ea d  dry 
b a s is ,  sh o r in g  t h a t  the  aluminum duet i s  q u i te  e f f e c t i v e  in  reduc ing  
the lead  con ten t  when th e  syrup i s  h ea ted.  .

Commercial a p p l i c a t i o n s  o f  t h i s  p r i n c ip le  would appear  
p o ss ib le  but a re .a t  t h i s  t ime, o f  co u rse ,  a .matter o f  c o n je c tu re .
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