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THE DETERMINATION OF METHYLENE BIS-THIOCYANATE BY HIGH 
PERFORMANCE LIQUID CHROMATOGRAPHY 

R. Shustina and J. H. Lesser 
Department of Ana ly t i ca l  Research 

Research and Development D iv i s ion ,  
Makhteshim Chemical Works, Ltd. 

Beer Sheva, 84100, I s r a e l  

ABSTRACT 

A fas t ,  s t ra igh t fovward  and s p e c i f i c  method f o r  the deter-  
minat ion o f  methylene bis- th iocyanate (MBT) i n  techn ica l  mater ia ls  
and aqueous samples i s  described. 
l i q u i d  chromatography using acetoni t r i l e - w a t e r  as e luen t  a t  a 
f l o w  r a t e  o f  2 ml/rnin. gave a capaci ty f a c t o r  o f  2.73 f o r  MBT. 
Using the method f o r  aqueous samples al lowed the determinat ion 
of 2 ppm MBT by d i r e c t  i n j e c t i o n .  

Reversed phase h igh  p rec i s ion  

INTRODUCTION 
Methylene bis- th iocyanate (MBT) i s  a fung ic ide  and s l i m i c i d e  

used ex tens ive ly  i n  the wood-pulp indus t ry .  
by mix ing  dibromomethane w i t h  sodium thiocyanate i n  an appropr iate 
so l ven t  (1 ) .  
inc lude those i n v o l v i n g  conversion t o  heavy metal de r i va t i ves  ( 2 , 3 ) ,  
o r  t o  cyanide i o n  (4 ) .  
a l k y l  and a r y l  thiocyanates w i t h  s u l f i d e  (5 )  and a micromethod 
using po lysu l f i de  (6) .  

and requ i re  several  hours f o r  completion. 
we l l  as an NMR ( 9 )  method represent instrumental  analysis reported, 
however n e i t h e r  i s  appl icable t o  l o w  concentrat ions o r  t o  aqueous 
thiocyanate samples. 

It can be synthesized 

Methods o f  analysis fo r  thiocyanates i n  general 

Add i t iona l  methods inc lude reac t i on  o f  

These methods are general, work i n tens i ve  
An i n f r a r e d  (7,8) as 
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2654 SHUSTINA AND LESSER 

A rap id  and s p e c i f i c  ana ly t i ca l  method f o r  the determination 
o f  MBT appl icable t o  technical ,  aqueous, and low  concentrat ion 
samples was required. This paper presents an HPLC method f o r  
the determination o f  MBT which meet the above requirements. 

EXPERIMENTAL 

Mater ia ls  and Reagents 

hexane , Analy t i ca l  grade (Merck, Dramstadt, FGR) and d i  chloromethane 
(Ana ly t i ca l  grade, Frutarom, Haifa, I s r a e l )  were used. 
d i s t i l l e d  and passed through a Norganic ca r t r i dge  ( M i l l i p o r e  
Corporation, Massachussets , U.S.A.). 
suppl ied by Makhteshim Chemical Works, Ltd. Aqueous so lu t ions  o f  
MBT were prepared by d isso lv ing  a quan t i t y  of techn ica l  mater ia l  i n  
water and d i l u t i n g  t o  the desired concentrat ion. Non-aqueous 
technical  samples were prepared by d i sso l v ing  MBT i n  a c e t o n i t r i l e  
p r i o r  t o  analysis. 

High Performance L i q u i d  Chromatography 
A Lichrosorb RP-18 octadecyls i lane reverse phase column 

(Merck, Darmstadt, FGR), 12.5 cm 4.6 mn i .d. was used i n  a Varian 
model 5020 HPLC equipped w i t h  a Rheodyne model 7125 i n j e c t o r  and 
UV-1 u l t r a v i o l e t  detector (254nm). MBT was e lu ted  using aceton- 
i t r i l e :  water (12:88) and a f low r a t e  o f  2 ml/min. 
were in tegra ted  e l e c t r o n i c a l l y  using a Varian model CDS-111L 
e lec t ron i c  i n t e g r a t o r  and recorded using a Pantos Unicorder model 
U-228 (Pantos, Japan). 

L inea r i t y  Study 
I n t o  a 100 m l  volumetr ic f l a s k  was weighed 0.222 g. o f  MBT 

and a c e t o n i t r i l e  was added t o  the mark. 
i o n  a ser ies o f  d i l u t i o n s  were made ranging from 0.148 mg/ml t o  
2.2 mg/ml. 10 p1 of these so lu t ions  were i n j e c t e d  onto the column 
i n  dupl icate. The resu l tan t  peak areas were p l o t t e d  against  the 
concentrat ion and are represented i n  Figure 1. 

A c e t o n i t r i l e  Spectroscopic grade (A ld r i ch  Chemical Co. , U.S.A.) , 

Water was 

Technical MBT samples were 

Peak areas 

From t h i s  stock so lu t -  
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Figure 1. Curve obtained for MBT when peak area versus 

concentration injected was plotted. 

Rela t ive  Standard Deviat ion 

prepared and 13 successive 10 p1 i n j e c t i o n s  made. From the  
resu l tan t  peak areas the r e l a t i v e  standard dev ia t ion  was ca l cu l -  
ated. 

A s o l u t i o n  o f  0.139 g o f  MBT i n  100 m l  o f  a c e t o n i t r i l e  was 

RESULTS AND DISCUSSION 

A rap id  s p e c i f i c  method for the analysis o f  MBT i n  aqueous 
samples and techn ica l  mater ia ls  has been developed using HPLC and 
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INJECT 

Figure 2. Typical  Chromatogram o f  MBT 

u l t r a v i o l e t  detection. 
was used w i t h  an a c e t o n i t r i l e ;  water mixture as eluant. A 
t y p i c a l  chromatogram obtained using t h i s  method i s  shown i n  Figure 
2. 

and t h e i r  e l u t i o n  t i m e  was used as the to value i n  the capaci ty 
factor ( k ' )  calculat ion.  
2.73. Unreacted dibromomethane d i d  no t  i n t e r f e r e  with the 
analysis. For technical  samples the t o t a l  analysis t i m e  was about 
10 min. 
graph shown i n  Figure 1 was obtained showing a l i n e a r  response 
curve from 0.148 mg/ml t o  2.2 mg/ml sample concentrat ion. 

An octadecyls i lane reversed phase column 

Both thiocyanate and bromide ion  e l u t e  r a p i d l y  from the system 

The k '  was ca lcu la ted  and found t o  be 

When peak areas were p l o t t e d  against  concentrat ion the  

Calcul- 
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Figure 3. Chromatogram o f  2 ppm MBT Aqueous Sample 

a t ion  o f  the r e l a t i v e  standard dev ia t ion  y i e l d e d  a value o f  f 0.6% 
based on peak areas. 

I n  order t o  conf i rm t h a t  t he  chromatographic peak represent- 
ed MBT alone several samples were chromatographed on a s i l i c a  
column using hexane; dichloromethane (10:90) as eluent.  

s ing le  sharp peak was observed i n  these instances. 

Only a 

Aqueous samples were fi 1 te red  and i n j e c t e d  w i thou t  f u r t h e r  
workup. As l i t t l e  as 2 ppm (S/N22) could be detected i n  t h i s  
manner as shown i n  Figure 3. The fungic ides captan, f o l t a n  and 
capta fo l  d i d  n o t  e l u t e  under the  above cond i t ions  and the re fo re  
are n o t  p o t e n t i a l  i n te r fe ren ts .  

I n  conclusion a method f o r  the analysis o f  MBT, app l i cab le  
t o  aqueous and non-aqueous samples, has been presented. Method 
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2658 SHUSTINA AND LESSER 

rep roduc ib i l i t y ,  l i n e a r  range, and l i m i t  o f  detect ion have been 
establ ished under given experimental condit ions. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
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