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EXAMINATION OF CHINESE WOOD OIL 
By MAXIMILIAN TOCH 

The paper that follows continues an article begun in January  Journal of Oil & Fat Industries 
on China Wood OiI by Maximilian Toch. It  appeared recently in the third and latest edition of 
Chemistry & Technology of Paints, by the author, and is considered the most up-to-date and 
authoritative work on this subject to date. Its importance is such that we have secured permission 
from Mr. Toeh and from the publishers, D. Van Nostrand Co., New York, to reprint this 
chapter. The third and concluding installment will appear in March - -THE E D I T O R .  

Two  samples of Chinese wood oil were used (one from J+M.C and 

the other from M.A.F .  Co.) .  Each of these was adulterated with 5 per 
cent, 10 per cent; and 15 per cent by weight  of the following oils: 

paraffin oil, soya bean oil, linseed oil, perilla oil, corn oil, menhaden oil, 

st i l l ingia oil, peanut  oil, tea seed oil, tallow seed oil, cotton seed oil and 
rape seed oil. 

The  specific gravities of the oils were determined by the use of a 
Westpha l  balance at 60 ° F. 

A Zeiss Abb~'s refractometer was employed for the measurement  of 

the refractive indices, while the dispersion values were calculated from 
the refractive indices and the readings  indicated on the d rum of the com- 

pensative prisms with the aid of the dispersion table provided for the 
refractometer.  The temperature  throughout  the exper iment  was main-  
tained at 21.5 ° C. 

The following table shows the results obtained for all the original  
oils used in the adulterat ion of the two samples of Chinese wood oil:  

Sn, Gr. Ref. Ind. Dispersion 
Oil 60 ~ IF. 21.5 ° C. 21.5 ~ C. 

Chinese wood oil J.M.C . . . . . . . . . . . . . . . . .  0.938 1.5181 0.02073 
Chinese wood oil M.A.F. Co . . . . . . . . . . . .  0.939 1.5183 0.02074 
Light paraffin oil . . . . . . . . . . . . . . . . . . . . . . . .  0.874 1.4870 0.01158 
Soya bean oil . . . . . . . . . . . . . . . . . . . . . . . . . .  0.944 1 . 4 7 6 9  0.01027 
Refined linseed oil . . . . . . . . . . . . . . . . . . . . . . .  0.933 1.4796 0.01078 
Corn oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.940 1.4753 0.01008 
Perilla oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.934 1.4821 0.01062 
Stillingia oil . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.936 1.4822 0.01114 
Peanut oil . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.933 1.4713 0.00971 
Menhaden oil . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.939 1.4816 0.01036 
Tea seed oil . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.913 1.4695 0.00927 
Tallow seed oi l . . . ,  . . . . . . . . . . . . . . . . . . . . .  0.949 1.4860 0.01092 
Cotton seed oil . . . . . . . . . . . . . . . . . . . . . . .  0.922 1.4720 0.009897 
Rape seed oil . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.9t4 1.4734 0.009894 

the physical The following table shows the effect of adulterat ion on 
contents  of Chinese wood oil:  

SAMPLE I. J.M.C. CHINESE WOOD OIL 
S~, ~r. Ref. Ind. Dispersion 

Oil 60 ° F. 21.5 ° C. 21.5 ° C. 

Chinese wood oil alone . . . . . . . . . . . . . . . . . . . . . . . . .  0.938 1.5181 0.02073 
C. W. O. plus 5% paraffin oll . . . . . . . . . . . . . . . . .  0934 1.5165 0.02019 
C. W.O.  " 10% . . . .  . . . . . . . . . . . . . . . . .  0.932 1 . 5 1 4 9  0.01964 
C .  W .  O .  " 15% . . . .  . . . . . . . . . . . . . . . . .  0 . 9 2 8  1.5132 0.01933 
C. W.O.  " 5% .~oya bean o!1 . . . . . . . . . . . . . . .  0.938 1.5160 0.02007 
C. W.O.  " 10% . . . . . . . . . . . . . . .  0.938 1.5139 0.01951 
C. W.O.  " 15% . . . . . .  . . . . . . . . . . . . . . .  0,9385 1.5119 0.01920 
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C. W.  O. 
C. W.  O. 
C. W.  O. 
C. W.  O. 
C. W .  O. 
C. W.  O. 
C. W.  O. 
C. W.O. 
C. W.  O.  
C. W.  O. 
C. W.  O. 
C. W.  O. 
C. W.  O. 
C. W.  O. 
C. W.  O. 
C. W.  O. 
C. W.  O. 
C. W.  O. 

T h e  

w o o d  oi l  

C. W.  O. 
C. W.  O. 
C. W.  O.  
C. W.  O. 
C. W.  O. 
C. W.  O. 
C. W.  O. 
C. W.  O. 
C. W. O. 
C. W.  O. 
C. W .  O. 
C. W.  O. 
C. W.  O. 
C. W.  O. 
C. W.  O. 
C. W.  O. 
C. W.  O. 
C. W.  O. 

Sp. G'Jr. Ref. Ind, Dispersion 
Oil 60* F, 21.5" C. 21.fi* C. 

pl,us 1 5 ~  linseed oil . . . . . . . . . . . . . . . . .  0.9375 1.5162 0.02007 
' 0.937 1.5143 0.01976 

" 15% . . . .  . . . . . . . . . . . . . . . . . .  0.935 1.5122 0.01921 
" 5 ~  per!lla oil . . . . . . . . . . . . . . . . . . .  0.937 1,5163 0.02020 
" 1 . . . . . . . . . . . . . . . . . .  0.936 1.5145 0.01976 
" 15% . . . .  . . . . . . . . . . . . . . . . . .  0.935 1.5125 0.01932 
" 50~ corn oil . . . . . . . . . . . . . . . . . . .  0.938 1.5159 0.02007 
" 1 . . . . . . . . . . . . . . . . . . . .  0.938 1.5140 0.01977 
" 15% . . . .  . . . . . . . . . . . . . . . . . . . .  0.938 1.5118 0.01907 
" 5% menhaden oil . . . . . . . . . . . . . . .  0.938 1.5162 0.02033 
" 10% . . . . . . . . . . . . . . .  0.938 1.5138 0.01977 
" 15% . . . .  . . . . . . . . . . . . . . .  0.938 1.5115 0.01903 
" 5% still!ngia oil . . . . . . . . . . . . . . . .  0.938 1.5163 0 . 0 2 0 2 0  

" 10°~ . . . . . . . . . . . . . . . .  0.937 1.5146 0.01990 
" 15% . . . .  . . . . . . . . . . . . . . . .  0.937 1.5127 0.01948 
" 05~ peanut oil . . . . . . . . . . . . . . . . .  0.938 1.5158 0.02007 
" 1 . . . . . . . . . . . . . . . . .  0.938 1.5136 0.01983 
" 15% . . . .  . . . . . . . . . . . . . . . . .  0.937 1.5114 0.01906 

e f f e c t  o f  a d u l t e r a t i o n  o n  t h e  p h y s i c a l  c o n s t a n t s  o f  J . M . C .  C h i n a  

is  s h o w n  in  t h e  f o l l o w i n g  t a b l e :  

plus 5%t,,ea se,,ed o!1 . . . . . . . . . . . . . . . .  0.938 1.5156 0.02006 
10% . . . . . . . . . . . . . . . .  0.936 1.5135 0.01970 

" 15% . . . . . .  . . . . . . . . . . . . . . . .  0.935 1.5110 0.01879 
" 5% tallow seed oil ( H a n k o w ) . .  0.941 1.5167 0.02013 
" 10% tallow seed oil ( H a n k o w )  0.943 t.5154 0.01978 
" 15% tallow seed oil ( H a n k o w ) . .  0.945 1.5135 0.01949 
" 5% cotton seed o,i,l . . . . . . . . . . . . .  0.939 1,5161 0.02005 
" 10% . . . . . . . . . . . . .  0.938 1.5138 0.01962 
" 15% . . . . . .  . . . . . . . . . . . . .  0.937 1.5114 0.01916 
" g :  rape seed oil . . . . . . . . . . . . . . .  0.938 1.5161 0.02026 
" t . . . . . . . . . . . . . . .  0.936 1.5139 0.01982 
" 15% . . . . . .  . . . . . . . . . . . . . . .  0.935 1.5116 0.01925. 
" 5% so,ya bean oil (S,2) . . . . . . . . .  0.938 1.5162 0.02005 
" 10% " ~ " . . . . . . . . .  0.938 1.5140 0.01979 
" 15% . . . . . . . .  . . . . . . . . .  0.937 1.5117 0.01940 
" 5% menhaden o{I (S,2) . . . . . . . . .  0.938 1.5166 0.02029 
" 10% . . . . . . . . .  0.938 1.5147 0.01978 
" 15% . . . . . .  . . . . . . . . .  0.938 t.5136 0.01922 

SAMr~E II.  

Chinese wood oil alone . . . . . . . . . . . . . . . . . . . . . .  . . .  0.939 

C. W.  O. plus 05~oc paraffin o!I . . . . . . . . . . . . . . . . .  0.935 
C. W . O .  1 0.932 
C. W . O .  " 15% " ; ' i i i i i i i i i i i i i i i i i  0.928 
C. W.  O. 
C. W.  O. 
C. W.  O. 
C W . O .  
C. W.  O. 
C. W. O. 
C. W.  O.  
C. W.  O. 
C. W.  O. 

M.A.F.  Co. CHINESn WOOD OIL 

1.5183 0.02074 

1.5168 0.02046 
1.5148 0.02000 
1,5133 0.01967 

" 5% soya bean oil . . . . . . . . . . . . . . .  0 . 9 3 9  1.5161 0.02030 
" 10% . . . .  . . . . . . . . . . . . . . .  0 . 9 3 9  1.5140 0.01990 
" 15% . . . . . .  . . . . . . . . . . . . . . .  0.940 1.5122 0.01954 
" 05~o linseed oil . . . . . . . . . . . . . . .  0 . 9 3 9  1.5162 0.02032 
" 1 . . . . . . . . . . . . . . . . . .  0.937 1.5141 0.02004 
" 15% . . . .  . . . . . . . . . . . . . . . . . .  0.936 1.5124 0.01950 
" 5% per!lIa o,{! . . . . . . . . . . . . . . . . . .  0.938 1.5166 0.02044 

" 1 0 %  . . . . . . . . . . . . . . . . . .  o.938 1.5148 0.02oo4 
" 15% . . . .  . . . . . . . . . . . . . . . . . .  0.937 1.5130 0.01%2 
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Sp. G'r. Ref. Ind. 
Oil 60* F. 21.5 ° C. 

C. W. 'O. pl,us 5% :orn oil . . . . . . . . . . . . . . . . . .  0.939 1.5161 
C. W . O .  10% . . . .  . . . . . . . . . . . . . . . . . . . .  0.939 1.5138 
C. W . O .  " 15% . . . .  . . . . . . . . . . . . . . . . . . . .  0.939 1.5119 
C. W . O .  " 5% menhaden oil . . . . . . . . . . . . . . .  0.939 1.5166 
C. W . O .  " 10% . . . .  . . . . . . . . . . . . . . .  0.939 1.5147 
c. w . o .  " 15% . . . .  . . . . . . . . . . . . . . .  o.939 1.51s0 
C. W . O .  " 570 stiU!,ngi~ o,!l . . . . . . . . . . . . . . . .  0.938 1.5166 
C. W . O .  " 10% . . . . . . . . . . . . . . . .  0.938 1.5148 
C. W . O .  " 15% . . . .  . . . . . . . . . . . . . . . .  O.937 1.5130 
C. W . O .  " 5 %  peanut o,!I . . . . . . . . . . . . . . . . .  0.939 1.5160 
C. W . O .  " 10% . . . . . . . . . . . . . . . . .  0.939 1.5138 
C. W . O .  " 15% . . . .  . . . . . . . . . . . . . . . . .  0.938 1.5112 

T h e  f o l l o w i n g  t ab l e  s h o w s  t he  e f fec t  o f  a d u l t e r a t i o n  o n  t h e  

c o n s t a n t s  of  M . A . F ,  Co. C h i n a  w o o d  o i l :  

C. W. O. 
C. W. O. 
C. W. O. 

C W . O .  
C W . O .  
C. W. O. 

C. W. O. 
C. W. O. 
C. W. O. 

C. W. O. 
C. W. O. 
C. W. O. 

C. W. O. 
C W . O .  
C. W. O. 

C. W. O. 
C W . O .  
C. W. O. 

Dispersion 
21.5 ° C. 

0.02032 
0.01963 
0.01903 
0.02032 
0.01990 
0.01955 
0.02032 
0.01990 
0.O1955 
0.02019 
0.01990 
0.01920 

p h y s i c a l  

plus 5% tea seed o!I . . . . . . . . . . . . . . . .  0.937 1.5160 0.02011 
10% . . . . . . . . . . . . . . . .  0.936 1.5138 0.01975 

" 15% . . . . . .  . . . . . . . . . . . . . . . .  0.935 1.5112 0.01899 

" 5% tallow seed oil ( H a n k o w ) . .  0.940 1.5169 0.02012 
" 10% tallow seed oil (Hankow)  0.942 1.5156 0.01970 
" 15% tallow seed oil ( H a n k o w ) . .  0.944 1.5140 0.01945 

" 5 %  cotton seed oil . . . . . . . . . . . . .  0.938 1.$162 0.02026 
" 10% . . . . . .  . . . . . . . . . . . . .  0.937 L5140 0.01990 
" 15% . . . . . .  • . . . . . . . . . . . .  0.936 1.5119 0.01934 

" 5% rape seed oil . . . . . . . . . . . . . . .  0.939 1.5164 0.02015 
" 10% . . . . . .  . . . . . . . . . . . . . . .  0.937 1.5140 0.01990 
" 15% . . . . . .  • . . . . . . . . . . . . . . .  0.935 1.5t21 0.01926 

" 5% so, ya be,,an o,!1 (S,2) . . . . . . . . .  0.939 1.5166 0.02028 
" 10% . . . . . . . . .  0.938 1.5144 0.01990 
" 15% . . . . . . . .  . . . . . . . . .  0.938 1.5123 0.01921 

" 5% menhaden o!1 (S,2) . . . . . . . . .  0 . 9 3 9  1.5168 0.02033 
" 10% . . . . . . . . .  0 . 9 3 9  1.5152 0.01984 
" 15% . . . . . .  . . . . . . . . .  0 . 9 3 8  1.5132 0.01921 

HEAT TEST OF CHINESE WOOD OIL 

A p p a r ~ r ¢ ~ s . - - T e s t  t u b e s ,  15 cm.  b y  1 6  ram. ,  c lo sed  by  a c o r k  so 

p e r f o r a t e d  t h a t  a g l a s s  r o d  c o u l d  m o v e  f ree ly .  

A 400-c .c .  g l a s s  b e a k e r ,  10.5 cm.  b y  7 . 3  cm. ,  fi l led w i t h  soya  b e a n  

oil to. a h e i g h t  of  7.5 cm .  

A n i t r o g e n - f i l l e d  t h e r m o m e t e r  o f  6 0 0  ° F . ,  p l a c e d  a t  1.5 cm.  f r o m  

t h e  b o t t o m  o f  t h e  b a t h .  

P r o c e d u r e . - - T h e  b a t h  w a s  h e a t e d  t o  560  ° F .  T h e n  t h e  t e s t  t u b e  

c o n t a i n i n g  5 c.c. of  t he  oi l  t o  b e  t e s t e d  w a s  i m m e r s e d  so  t h a t  t h e  b o t t o m  

of  the  t u b e  w a s  level  w i t h  t h e  l o w e s t  p a r t  o f  t h e  b u l b  o f  t he  t h e r m o m e t e r .  

T h e  t i m e  w a s  no ted .  T h e  s o u r c e  of  h e a t  w a s  so  a d j u s t e d  t h a t  t h e  t e m -  

p e r a t u r e  o f  t h e  b a t h  w as  k e p t  as  s t e a d y  as  pos s ib l e  a t  540  ° F .  W h e n  

t h e  s a m p l e  h a d  b e e n  i n  t h e  b a t h  9 m i n u t e s ,  t h e  g l a s s  r o d  w a s  r a i s e d  a t  

i n t e r v a l s  of  ~ m i n u t e  u n t i l  t h e  s a m p l e  b e c a m e  ge l a t i n i zed .  T h e  t i m e  

was  a g a i n  r e c o r d e d .  T h e  r e s u l t s  o b t a i n e d  a r e  s h o w n  in  t h e  f o l l o w i n g :  
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TABLE 1. J .M.C.  CHINESE WOOD OIL 
Time in Minutes 

Oil Run 1 Run 2 Average 

Chinese wood oil a lone . . . . . . . . . . . . . . . . . . . . . . . . .  11:30 i1 :20  11:25 

C. W .  O. plus  5% paraffin o!1 . . . . . . . . . . . . . . . . .  12:30 12:16 12:23 
C. W .  0 .  10% . . . . . . . . . . . . . . . . .  13:50 13:30 13:40 
C. W . O .  " 15% . . . .  . . . . . . . . . . . . . . . . .  15:20 15:00 15:10 
C. W .  0 .  " 5% so,y,a bean  oil . . . . . . . . . . . . . . .  12:35 12:30 12:33 
C. W .  0 .  " 10% . . . .  . . . . . . . . . . . . . . .  13.20 13:10 13:15 
C. W . O .  " 15% . . . . . .  . . . . . . . . . . . . . . .  14:50 14:30 14:40 
C. W . O .  " 5% linseed oil . . . . . . . . . . . . . . . .  12:50 12:45 12:48 
C. W . O .  " 10% . . . .  . . . . .  ~ . . . . . . . . . . . .  14:30 14:20 i 4 :25  
C. W . O .  " 15% . . . .  . . . . . . . . . . . . . . . . . .  16:00 15:40 15:50 
C. W .  '0 .  " 5% per!lla o,J,1 . . . . . . . . . . . . . . . . . .  12:30 12:50 12:40 
C~ W . O .  " 10% . . . . . . . . . . . . . . . . . .  13:45 13:30 13:38 
C. W .  '0 .  " 15% . . . .  . . . . . . . . . . . . . . . . . .  15:10 15:30 15:20 
C, W . O .  " 5% corn oil . . . . . . . . . . . . . . . . . .  13:20 13:40 13:30 
C. W . O .  " 10% . . . .  . . . . . . . . . . . . . . . . . . . .  14:15 14:35 14:25 
C. W .  O, " 15% . . . .  , . . . . . . . . . . . . . . . . . . .  16:20 16:10 16:15 
C. W . O .  " 5% menhaden  oil . . . . . . . . . . . . . . .  13:15 13:20 13:18 
C. W . O .  " 10% . . . .  . . . . . . . . . . . . . . .  13:50 14:10 14:00 
C .  W .  O .  " 15% . . . .  . . . . . . . . . . . . . . .  14:40 14:50 14:45 
C. W . O .  " 5% sti l l lngia o!t . . . . . . . . . . . . . . . .  12:20 12:30 12:25 
C. W .  O, " 10% . . . . . . . . . . . . . . . .  12:40 13:00 12:50 
C. W .  O, " 15% " " .  . . . . . . . . . . . . . . .  13:30 13:40 13:35 
C. W . O .  " 5% peanut  o!I . . . . . . . . . . . . . . . . .  12:00 11:50 11:55 
C. VV. 0 .  " 10% . . . . . . . . . . . . . . . . .  13:30 13:20 13:25 
C. W .  0 .  " 15% . . . .  . . . . . . . . . . . . . . . . .  14:45 14:50 14:48 

HEAT TEST OF CHINESE WoOD OIL 

Chinese wood oil a lone . . . . . . . . . . . . . . . . . . . . . . . . .  10:10 

C. W. 
C . W .  
C . W .  
C . W .  
C . W .  
C . W .  
C . W .  
C . W .  
C . W .  
C . W .  
C . W .  
C . W .  
C . W .  
C . W .  
C . W .  
C W .  
C . W .  
C . W .  

10:20 

O. p!,us 5% tea seed o,!I . . . . . . . . . . . . . . . .  11:40 11 ;50 
O. 10% • 12:20 12:10 
O. " 15% . . . . . .  . . . . . . . . . . . . . . . .  14.10 I4 :20  
O .  " 5q~oo tal!,ow seed o!1 . . . . . . . . . . . . .  11:10 11:20 
Q. " 1 11:30 11:40 
O. " 15% . . . . . .  • . . . . . . . . . . . .  12:00 12:5 
o .  " 5% cotton s~d  o)1 . . . . . . . . . . . . .  10:55 n : 5  
O. " 10% . . . . . . . . . . . . .  12:00 12:10 
O .  " 15% . . . . . . .  13:5 13:15 
0 ,  " 5% rape seed o!1 . . . . . . . . . . . . . . .  11:00 11:00 
O, " 10% . . . . . . . . . . . . . . .  12:10 12:20 
O. " 15% . . . . . .  . . . . . . . . . . . . . . .  14:00 13:50 
o .  " 5% soya ~ o!i (s,,2) . . . . . . . . .  1i:10 i0:55 
0 .  " 10% ' . . . . . . . . .  12:15 12:15 
O. " 15% . . . . . . . .  . . . . . . . . .  1~3:50 13:40 
O .  " 5% m e n h a d e n  o!l (S,,2) . . . . . . . . .  10:55 11:5 
O.  " 10% " . . . . . . . . .  11:50 11:40 
O. " 1 5 %  . . . . . .  . . . . . . . . .  1 2 : 4 0  1 2 : 5 0  

10:15 

1 1 : 4 5  
12:15 
14:15 
11:15 
11:35 
12:3 
11:00 
12:5 
13:10 
11:00 
12:15 
13:55 
11:3 
12:15 
13:45 
11:00 
11:45 
12:45 

TABLE n .  M.A.F. Co. CHINESE WOOD OIL 

Chinese wood oil a lone . . . . . . . . . . . . . . . . . . . . . . . . .  I0 :30  10:40 

C. W .  O. p lus  5% paraffin oil . . . . . . . . . . . . . . . . .  12:40 12:20 
C. W . O .  10% . . . . . . . . . . . . . . . . .  14:30 14:15 
C. W . O .  " 15% . . . .  . . . . . . . . . . . . . . . . .  15:20 15:20 
C. W . O .  " 5% soya bean o!1 . . . . . . . . . . . . . . .  11:20 11:10 

W .  O, " 10% . . . . . . . . . . . . . . .  12:15 12:00 
C. W . O .  " 15% . . . . . .  . . . . . . . . . . . . . . .  12:40 12:50 

10:35 

12:30 
14:23 
15:20 
I I  :15 
I2:18 
12:45 
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C. W. O. 
C. W. O. 
C. W. O. 
C. W. O. 
C. W. O. 
C. W. O. 
C W . O .  
C. W. O. 
C. W. O. 
C. W. O. 
C. W. O. 
C. W. O. 
C. W, O. 
C. W. O. 
C. W. O. 
C. W. O. 
C. W. O. 
C. W. O. 

Time in Minutes 
Oil Run I R*tn 2 Average 

plus 5% linseed oil . . . . . . . . . . . . . . . .  11:10 11:25 11:18 
10% . . . .  . . . . . . . . . . . . . . . . . .  12:30 12:10 12:20 

" 15% . . . .  . . . . . . . . . . . . . . . . . .  13:50 13:40 13:45 
" 5% per, illa o;!1 . . . . . . . . . . . . . . . . . .  11:20 11:34 11:27 
" 107o ' , . . . . . . . . . . . . . . . . .  12:20 12:15 12:8 
" 15% . . . .  . . . . . . . . . . . . . . . . . .  13:15 13:20 13:18 

" 5% corn oil . . . . . . . . . . . . . . . . . . . .  11:20 11:40 11:30 
" 10% . . . .  . . . . . . . . . . . . . . . . . . . .  12 :I0 12:30 12:20 
" 15% . . . .  . . . . . . . . . . . . . . . . . . . .  13:20 13:10 13:15 
" 5% menhaden oil . . . . . . . . . . . . . . .  11:50 11:45 11:47 

" 1 0 %  . . . .  . . . . . . . . . . . . . . .  12:20 12:30 12:25 
" 15% " " . . . . . . . . . . . . . . .  13:30 13:10 13:20 
" 5% still!,ngia oil . . . . . . . . . . . . . . . .  11:15 11:5 11:10 
" 10% . . . . . . . . . . . . . . . .  13:00 13:10 13:5 
" 15% . . . .  . . . . . . . . . . . . . . . .  12:20 12:30 12:25 
" 5% peanut oil . . . . . . . . . . . . . . . . .  12:00 12:5 12:3 

" 1 0 %  . . . . . . . . . . . . . . . . .  13:00 13:10 13.5 
" 15% . . . .  . . . . . . . . . . . . . . . . .  14:10 14:30 14:20 

TABLE II. M.A.F. CO, CHINESE WOOD OIL 

wood oil alone . . . . . . . . . . . . . . . . . . . . . . . . .  9:50 10:00 9:55 

5% tea seed oil . . . . . . . . . . . . . . . .  11:30 11:20 11:25 
10% . . . . . .  . . . . . . . . . . . . . . . .  11:50 12:00 11:55 
15% . . . . . .  . . . . . . . . . . . . . . . .  13:30 13:50 13:40 
5% tallow seed oil . . . . . .  . . . . . . .  11 :t0 11:5 11:8 

10% . . . . . .  . . . . . . . . . . . . .  11:20 11:25 11:23 
!5% . . . . . .  . . . . . . . . . . . . .  11:35 11:45 11:40 
5% cotton seed oil . . . . . . . . . . . . .  10:15 10:25 10:20 

10% . . . . . .  . . . . . . . . . . . . .  11:15 11:20 11:18 
15% . . . . . .  . . . . . . . . . . . . .  13:10 13:15 13:13 
5% r~pe s~,,ed @ . . . . . . . . . . . . . . .  10:35 10:45 10:40 

10% .. 11:55 12:5 12:00 
15% . . . . . .  . . i i i i i ~ i i i i i i ~  13:30 13:35 13:33 
5% so, ya bean o!1 ($2) . . . . . . . . .  I0:40 10:50 10:45 

10% . . . . . . . . .  11:55 12:00 11:58 
15% " " . . . .  . . . . . . . . .  13:20 13:30 13:25 
5% menhaden o!1 (S,2) . . . . . . . . .  10:45 10:35 10:40 

10% . . . . . . . . .  11:30 11:40 1t :35 
15% . . . . . .  . . . . . . . . .  12:30 12:35 12:33 

HEAT .AND QUALITY TEST OF CHINESE WOOD OIL 

By R. S. Worstall 's Method 

Chinese 

C. W.  O. plus 
c. w.  o. 
C. W . O .  " 
C. W . O .  " 
C. W . O .  " 
C. W . O .  " 
C. W . O .  " 
C. W . O .  " 
C. W . O .  " 
C . W . O .  " 

C. W . O .  " 
C. W . O .  " 

C. W . O .  " 
C. W . O .  " 
C. W . O .  " 
C . W . O .  " 

C. W . O .  " 
C. W, O. " 

O n e  h u n d r e d  g r a m s  o f  the  oil w a s  p laced  in a po rce l a in  casse ro le ,  

h a v i n g  a capac i ty  of  t w o  h u n d r e d  a n d  t e n  cubic  c e n t i m e t e r s  a n d  an  a v e r -  

a g e  d i a m e t e r  o f  t h r e e  inches .  T h i s  w a s  set  on a w i d e - f l a n g e d  t r i p o d  

wh ich  had  an  o p e n i n g  a p p r o x i m a t e l y  the  size o f  t he  cassero le .  T h e  oiI 

was  a t  f i rs t  h e a t e d  r ap id ly  w i t h  a full  B u n s e n  f lame and  s t i r r e d  w i t h  a 

t h e r m o m e t e r  o f  o n e - i n c h  i m m e r s i o n .  W h e n  the  t e m p e r a t u r e  r e a c h e d  

540 ° F . ,  the  f lame was  t u r n e d  d o w n  a n d  the  t e m p e r a t u r e  m a i n t a i n e d  as  

nea r  540 ° F.  as poss ib le ,  unt i l  on  l i f t i n g  the  t h e r m o m e t e r  t he  oil d r o p p e d  

wi th  a p r o n o u n c e d  s t r i ng .  T h e  t ime  r e q u i r e d  a f t e r  r e a c h i n g  5400 F .  

unt i l  s t r i n g i n g ,  was  r e c o r d e d  as t he  t ime  of  the  h e a t  test .  F o r  p u r e  

t u n g  oil the  t ime  l imi t  is  a p p r o x i m a t e l y  e i g h t  m i n u t e s .  

A s  soon  as t he  oil d r o p p e d  w i t h  a p r o n o u n c e d  s t r i n g ,  t he  f lame 
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J.  M. 

C . W .  

C . W .  

C . W .  

C . W .  

C . W .  

C . W .  

C . W .  

C . W .  

C . W .  

C . W .  

C . W .  

C . W .  

C . W .  

C . W .  
C . W .  

C . W .  

C . W .  
C . W .  
C . W .  

C . W .  

C . W .  

C . W .  

C . W .  

C . W .  

was  r e m o v e d  and  the  oil  s t i r r ed  w i t h  a st iff  spa tu la  unt i l  i t  b e c a m e  so l id .  

A f t e r  one  m i n u t e  t he  j e l ly  was  t u r n e d  ou t  a n d  cu t  w i t h  a dry ,  c lean  

spa tu la  fo r  t he  qua l i ty  test .  P u r e  t u n g  oil  shou ld  g i v e  a d r y  n o n - s t i c k y  

je l ly  wh ich  can  be  cu t  l ike b r ead  and  c r u m b l e d  u n d e r  the  app l i ed  

p r e s su re  of  the  spatula .  

T h e  f o l l o w i n g  da ta  a re  resu l t s  ob ta ined  f r o m  e x p e r i m e n t s  p e r f o r m e d  

a c c o r d i n g  to  the  above  p r o c e d u r e  : -  

TABLE I. J.M.C. CHINA WOOD OIL 

Time of Heat 
Oil Test in Minutes Quality 

C. China wood oil alone 7:30 Dry, non-adherent, cut well and_ 
crumbled well. 

O. plus 5% paraffin oil 8:40 

O. " l O C ~  . . . .  9:35 

O. " 15% . . . .  10:30 

O. " 5% soya bean oil 8:50 

O. " 10% . . . . . .  9:40 

O. " 15% . . . . . .  10:40 

O. " 5% Enseed oiI 9:15 

O. " 10% . . . .  10:00 

O. " 15% . . . .  11:30 

O. " 5% perilla oil 9:00 

O. " 10% . . . .  9:35 

O. " 15% . . . .  10:35 

O. " 5% corn oil 8:50 

O. " 10% . . . .  10:10 
O. " 15% . . . .  11:20 

'O. " 5% menhaden oil 8:55 

O. " 10% paraffin oil 9:25 
O. " 15% 10:10 
O. " 5% stillingia oil 8:35 

O. " 10% . . . .  9:10 

O. " 15% . . . .  10:45 

O. " 5% peanut oil 9:00 

O, " 10% . . . .  9:20 

O. " 15% " " 10:13 

Dry, n o n - a d h e r e n t ,  cut well and 
crumbled well. 
Slightly soft and sticky, cut and 
crumbled fairly well. 
Soft and sticky, cut poorly and 
non-crummable. 
Dry, non-adherent, cut well and 
crumbled well. 
Slightly soft and sticky, cut and 
crumbled fairly well. 
Soft and sticky, non-crummable, 
cut poorly. 
Slightly soft and sticky, cut and 
crumbled fairly well. 
Soft and sticky, cut and crumbled 
poorly. 
Soft a n d  sticky, non-crummable, 
cut poorly. 
Slightly soft and sticky, cut and 
crumbled fairly well. 
Slightly soft and sticky, cttt and 
crumbled poorly. 
Soft and sticky, non-Crummable 
cut poorly. 
Slightly sticky, cut and crumbled 
fairly well. 
Sticky, cut and crumbled poorly. 
Soft, sticky, cut poorly, non-crum- 
mable. 
Dry, non-sticky, cut and crumbled 
fairly well. 
Same as 5% menhaden oil. 
Soft, sticky and non-crummable. 
Dry, non-sticky cut and crumbled 
well. 
Slightly sticky, cut and crumbled 
fairly well. 
Soft, sticky, cut and crumbled 
poorly. 
Slightly soft and sticky, cut and 
crumbled fairly well. 
Soft and sticky, cut poorly, non- 
crummable. 
Very soft and sticky, cut poorly 
and non-crummable. 
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Oil 
C. W.  O. plus 5% tea seed oil 

C. W . O .  " 10% . . . . . .  
C . W . O .  " 15% . . . . . .  

C. W . O .  " 5% tallow seed oil 

C. W . O .  " 10% . . . . . .  

C. W . O .  " 15% . . . . . .  

C. W . O .  " 5% cotton seed oil 

C. W . O .  " 10% . . . . . .  
C. W . O .  " 15% . . . . . .  

C. W . O .  " 5% rape seed oil 

C. W . O .  " 10% . . . . . .  

C. W . O .  " 15% . . . . . .  

C. W . O .  " 5% soya bean oil ($2)  ~ 

C. W . O .  " 10% so, y,a be,an o!1 (S,,2) 
C. W . O .  " 15% 

C. W . O .  " 5% menhaden oil ($2)  

C. W. O. " 10% . . . . . .  

C . W . O .  " 15% . . . . . .  

TABLE II. 

M. A. F. China wood oil alone 

C. W. O. plus 5% paraffin oil 

C. W . O .  " 10% . . . .  
C. W . O .  " 15% . . . .  

C. W . O .  " 5% soya bean oil 

C. W. O. " 10% . . . . . .  

C. W . O .  " 15% . . . . . .  

C. W . O .  " 5% linseed oil 

C. W . O .  " 10% . . . .  

C. W . O .  " 15% . . . .  

C. W . O .  " 5% perilla oil 

c . w . o . '  " lO% . . . .  

C . W . O .  " 15% . . . .  

x ($2) 2nd sample. 

Time of Heat 
Test in Minu tes Quality 

9:25 Slightly sticky, cut and crumbled 
fairly well. 

10:48 Same as 5% tea seed oil. 
12:8 Very soft and sticky, cut poorly 

and non-crummable. 
8:32 Dry, non-sticky, cut and crumbled 

fairly well. 
8:35 Slightly soft and sticky, cut and 

crumbled fairly well. 
9:25 Soft and sticky, cut poorly and 

crumbled poorly. 
9:10 Slightly soft and sticky, cut and 

crumbled poorly. 
10:45 Same as 5% cotton seed oil. 
12:5 Very soft and sticky, non-crum- 

mable, cut poorly. 
9:30 Slightly soft and sticky, cut and 

crumbled fairly well. 
10:50 Soft, sticky, cut and crumbled 

poorly. 
12:30 Very soft and sticky, cut poorly, 

non-crummable. 
9:23 Slightly sticky and soft cut and 

crumbled fairly well. 
10:45 Same as 5% soya bean oil. 
12:10 Soft and sticky, cut and crumbled 

poorly. 
9:13 Slightly soft and sticky, cut and 

crumbted fairly well. 
10:10 Same as 5% menhaden oil. 
11:17 ,Soft and sticky, cut fairly well, 

non-crummable. 

M.A.F.. Co. CrlI~A Wood OIL 

7:10 Dry, non-adherent, cut well and 
crumbled well. 

9 :8  Very slightly soft and sticky, cut 
and crumbled fairly well. 

9:55 Same as 5% paraffin oil. 
10:45 Soft and sticky, cut poorly and 

non-erummable. 
9:5 Dry, non-adherent, cut and crum- 

bled well. 
9:45 Slightly sticky and soft, cut and 

crumbled fairly well. 
10:50 Soft and sticky, cut poorly, and 

non-crummable. 
9:00 Very slightly soft and sticky, cut 

and crumbled well. 
10:10 Slightly soft and sticky cut and 

crumbled fairly well. 
10:50 Soft and sticky, cut and crumbled 

poorly. 
9:20 Slightly soft and sticky, cut and 

crumbled fairly well. 
10:22 Sticky and soft, cut poorly and 

non-crummable. 
11:00 .Same as 10% perilla oil. 
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C. W. 

C . W .  

C . W .  

C. W. O. 

C. W. O. 

C. W. O. 

C. W. O. 

C. W. O. 
C. W. O. 

C. W. O. 

C. W. O. 

C. W. O. 

C. W. O. 

C. W. O. 

C. W. O. 
C. W. O. 

C. W. O: 

C. W. O. 

C. W. O. 

C. W. O. 
C. W. O. 

C. W. O. 

C. W. O. 

C. W. O. 

C. W. 'O. 

C. W. O. 

C. W. O. 

C. W. O. 

C. W. O. 
C. W. O. 

Oil 
O. plus 5% corn oil 

O. " 10~ . . . . .  

O. " 15% . . . .  

" 5% menhaden oil 

" 10% . . . .  

" 15% . . . .  

" 5% stillingia oil 

" 10% . . . .  

" 15% . . . .  

" 5% peanut oil 

" 10% . . . .  

" 15% . . . .  

" 5% tea seed oil 

" 10% . . . . . .  

" 15% . . . . . .  
" 5% tallow seed oil 

" 10% . . . . . .  

" 15% . . . . . .  

" 5% cotton seed oil 

" 10% . . . . . .  

" 15% . . . . . .  

" 5% rape seed oil 

" 10% . . . . . .  

" 15% . . . . . .  

" 5% soya bean oil ($2)  1 

" 10% soya bean oil ($2)  

" 15% . . . . . . . .  

" 5% menhaden oil ($2)  

" 10% . . . . . .  
" 15% . . . . . .  

(~2) 2rid 8ample. 

Time of Heat 
Test in Minutes Quality 

9:00 Slightly sticky, cut fairly well, non- 
crummable. 

10:00 Soft and sticky, cut poorly, non- 
crummable. 

11:00 More soft and sticky than 10% 
corn oil, cut poorly and non-crum- 
mable. 

8:00 Dry, non-sticky, cut and crumbled 
well. 

9 : 1 0  Slightly sticky and soft and 
crumbled fairly well. 

10:45 Soft and sticky, cut poorly, non- 
crumma.ble. 

9:5 Slightly soft and sticky, cut and 
crumbled fairly well. 

10:00 Same as 5% stillingia oil. 
11:8 Soft and sticky, cut poorly, non- 

crummable. 
8:32 Dry, non-adherent, cut and 

crumbled well. 
9:15 Very slightly soft and sticky, cut 

and crumbled fairly well. 
10:10 Soft and sticky, cut poorly and 

non-crtunmable. 
9:10 Slightly soft and sticky, cut and 

crumbled fairly well. 
10:15 Soft and sticky, cut and crumbled 

poorly. 
11:45 Same as 10% tea seed oil. 
8:20 Dry, non-adherent, cut and 

crumbled well. 
8:55 Slightly soft and sticky, cut and 

crumbled fairly well. 
9:34 Soft and stick-v, cut poorly and 

non-crummable. 
9:15 Very slizhtly soft and sticky, cut 

and crumbled fairly well. 
10:45 Same as 5% c o t t o n  seed oil. 
11:48 Soft and sticky, cut poorly, non- 

crummable. 
9:5 Slightly soft and sticky, cut and 

crumbled fairly well. 
10:35 Slightly soft and sticky, cut and 

crurabled poorly. 
12:35 Soft and sticky, cut poorly and 

non-crummable. 
9:32 Dry and non-adherent, cut and 

crumbled well. 
10:51 Very slightly soft and sticky, cut  

and crumbled fairly well. 
12:15 Soft and sticky, cut poorly a n d  

non-crummable. 
8:00 Slightly soft and sticky,, cut and 

crumbled fairly well. 
9:00 Same as 5% menhaden oil .  

10:10 Soft and sticky, cut and crumbled 
poorly. 
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IIIIIH 

DAVID SCHWARTZ 
In the passing of David Schwartz, the American Oil Chemists' 

Society has lost one of its staunchest members. He has been with 
us since the founding of the Society of Cotton Products Analysts. 

David Schwartz was born in Boston, Mass., fifty years ago and 
was graduated from the Massachusetts Institute of Technology in 
the Class of 1897. His Institute record was that of a hard-working, 
earnest student. It secured him a position very shortly after his gradu- 
ation with the Southern Cotton Oil Company, where he started as assist- 
ant to George F. Dennille, then Head Chemist. He took a tremendous 
interest in his work and in course of time, when the Company needed 
a chemist at New Orleans, he was placed in charge of that refinery 
under A. P. Saner, who at that time was operating the plants of the 
Company at New Orleans and Houston. While working at the New 
Orleans plant as refiner and chief chemist, he met and married Miss, 
Laura Koebel of New Orleans. 

Mr. Schwartz remained in charge of the refineries at New Orleans, 
Houston, and Memphis, until 1917, when he was made ,General Sup- 
erintendent of Refineries of the Southern Cotton Oil Company, which 
position he held until the reorganization of the Company in 1924. Since 
that date he has been Vice President and General Manager for the 
South Texas Cotton Oil Company at Houston, Texas, which position 
he was filling at the date of his death, February 3. 

IINII 

TOCH BROTHERS MERGE W I T H  STANDARD VARNISH 
On January 27, Toch Brothers, Inc., and the Standard Varnish 

Works, Inc., announced an amalgamation of their interests. In this way, 
two old and strong paint and varnish houses combine their resources. 

Dr. Maximilian Toch, who is one of the world's leading paint and 
varnish chemists, will give his entire time and attention to the manufac- 
ture of Standard and Toch products and the development of new lines. 
Henry M. Toch becomes Chairman of the Board of Standard Varnish 
Works, which will otherwise be actively managed by J. W. Robson, Presi- 
dent: James S. Wolf, Treasurer; A. D. Robson, Vice-President, in charge 
of operations; W. C. Appleton, Secretary: J. H. Wood, of Chicago, Vice- 
President in charge of the Western Division. and A. E. Campbell-Harris, 
of London, Vice-President, in charge of the European Division. On 
March 1st the offices of the two companies will be combined at 443 Fourth 
Avenue. The sales organization of the two companies wilt continue to 
function separately. 


