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2-MERCAPTO- AND 2-METHYL-BENZii.\IIDAZOLE.S r\S REAGENTS 
FOR SILVER 

Bv R. L- DuTTA 

2-l-Jer~apto- and 2· methyl-benzimidazoles have bc.en ·_found lobe useful reagents for gravimetric 
estimation of •llver in ammoniacal medinm in the presence of other metals by maskin11: them with 
appropriate reJgents. The silver salts of these reagents are stable tow'l.rds light, and beat, aud 
delermiuation:cnn be made rapidly 

In an earlier communication {Dutta, this ]ou.rnal, 1956, 33, 389) the use of benz
imidazole as a reagent for the gravimetric determination of si\ver was reported. In the 
present papf'r are recorded the results of a study with 2-mercapto- and 2-methylw 
benzimidazoles. 

2-Mercaptobenzimidazole (I) was first studied by Kuras as a precipitating agent 
(CIIem. Abst., 1939, 33. 941, 7233, 9200). He has described procedures for gravimetric 
estimation of copper, cadmiun1 and lead, but has made only qualitative observations on 
the precipitation of silver, mercury and gold. Tb.is rea_,ent has also been used for the 
detection and spectrophotometric estimation o! palladium (Steigrnann, Clzem. Abst., 
1943, 37, 368g; X;J.vier, Proc. Ind. Sci-. Congress, 1956, Part Ill, p. 6J). 

Feigl aDd Gleich (1\fonatsh., 1928, 4.9, 385) hav~ reported the sih·er salt of 2-methyl
benzimidazole (II), but the reagent has not be.:n utilised !or the gravimetric estimation 
of- silver. 
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These two substituted beuzimidazoles preci['litate si\ver quantitatively in ammoni.lcal 
medium and the precipitates being extremely granular, filtration becomes an easy 
proposition. Tb.e precipitates are insotub1e in hot water, dilute ammonia but soluble in 
soJium thiosulphate and sodium cyanide. After drying at 120", the silver salt of 
2-methylbenzimidazole and of ::t-mercaptobeuzimidazole conform to the composition 
C,H,Nl Ag and C1H 5 N 1S Ag, and the gravimetric factors therefore become 0.4513 and 
0-4'l96I respectively. 'fhe interfering effects due to copper, uickel, cobalt, manganese, 
zinc, cadmium, lead, bismuth and tllallium have been eliminated by nla!ikicg tbem with 
EDTA. But mercury interferes. Sodium potassium tartrate has been used to keep 
metals hke almniniu~n, b~ryllium, uraniu;n iu solution. In presence of appreciable 
amounts of ammonium salt~. 2-methylbeczimidazole gives slightly low values, whereas 
2-m~rcaplobenzimidazole still gives quantitative values. 
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:z-1\l[~thylbenzimidazole \vaS prcp:1rcll acrording to Phillips U. Chem. Soc., rg28, 
172). Van Allan an<l De~con ("Org. Synthesis", 30, p. 56) hav~ described the prepara
tiou of 2-mercaptobem.imid.1Zole. •* Preparation of silver nitrate I!Olution and ED1'A 
bas bee11 des.cdbed il1 the e11rlier communication (Dutla, loc. cit.). 

Effect of Po on the Precipitation of s~her.--Precipitation in neutral or ammoniacal 
medium afforded a highly granular product. PtE:cipitation i11 acid range resulted in a 
slimy product. In Table l some of the result~ showing the effect of Pa are described. 

TABLE I 
With ~-IJierc:aptobeDzimidawte. 

Ag taken "" o.o473 g. (dete~tnined ns chloride) 
With z-melhylbemr:imida:wle. 
Ag tnken = o.o440 g. 

p11 (of the filtrate) 

Ag f,ntnd (iu g.) 

6.9 8.1 8.8 IO.r 7·5 8.2 9 7 To.s6 

0.0474 (.1 0475 0.0474 0-0475 0.0439 0.0440 0.0440 O.Q4J95 

Procedure.-Prr oi th~ ~~ilver nitrate solution was adju.sted to within the range 8-ro. 
·rite solution was warmed on the water b1.th, treated with an excess of the hot reagent 
solution with constant stirring and the misture was then digested ou the water-bath for 
rs JO miuutes. The precipitate formed was filtered through a Gooch crucible, .washed 
with hot water, dried at 12oa and weighed as C7H 5NaSAg (for :a-m~rcaptobenzimidazole) 
or as C1 H 7NJAg (for 2-methylbenzimidazole). Some of these results are recorded in 

Table II. 
'l'AIIU II 

With 2-mercaptob~n2.imidaz::~k With :~·me~hylbenzimidazole. 
Ag taken. Ag salt. Ag found. Ag taken. Ag salt. Ag lourtd. 

0.0946o g. 0.2263 g. 0-0949 g. o.oSSo g. 0.1947 g. o.o88o g. 
o.o756B 0.18oo 0.0755 0.0704 0.1500 0.0701 

0.04730 O.II30 0-04774 0-0440 O.oQ7l5 o.04J8 
0.028J8 o.o679 0.02837 t 0,0440 0.09715 o.o-4JS 
o.oog.t6 0.0225 o.oog44 "' 0-0440 O.Q97J5 O..Q440 

* 0.04730 O.riJO 0.04740 
t 0.04730 O.UJO 0.('14740 

t In p1 esence of ED1',.,. 
* Io presence of NaK-tartrate. 

Effe.;t of Ammonium Salts.-The effect of ammonium salts on the precip:tation of 
silver with these two reagents is shown in Table III. 

Ag talc:en. 

o.o8Bo g. 

TABU III 

With 2-methylbenzimidazole. 
Amm. salt added. Ag found. 

NH,Cl o.s g. o.o8s8 g. 
,. 1.0 o.o836 

NittN03 z.o o.o883 

With 2·mercapi:obeDzimidazole. 
.\g taken. Arnm. salt added, Ag found, 

0.0473 g. 
0 0474g. 
004745 
0.04740 
0-04740 

** 1% Sohnions of 2-methyl- a.nd z-:nerc:apto·benzimi.!R.zole w.:re made in hot water and hot a:,. 
alcohol respeclivdy. 
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DefeTminalioll of Sil'IJer in presence of Clt, Ni, Co, l\fn, Ph, Zn, Cd, Bi, Hv., 'rl 
etc.-To the silver solution having any of these intmering metals was added 1\'ith 
stirriug 20 c.c. of the ammoniacal EDTA solution ; the m1xture was warmed on the 
water-bath and silve-r precipitated with excess of any of tlte reagents. 

Detem1ination in presence of Be, Al, U, Th etc.-To the slightly acid so!ttlion of 
silver and these metals ~vas addu.l soditlm potassiltm tartrate (5 g.) and the mixture 
then treated with ammonia solution. If a precipitate of the llytlro~ide formed, some 
more tartrate was added and the mixture heated to get n clear solutioi1. A(terwards 
silver was precipitated as ll.!'l1a1. 

In Table IV are recOI"ded some typical results of estimation of .!'iJVPr in pre!-ence of 
some interfering ions. 

T A Bl.l! IV 

"'Ag found "ith "' Ag found \\·ith 

Ions. Amounf 2 :\[ercapto-B :z-:\fethyt.n. hn,. h 111"ll111t 2-~Ierc pto-'A. 
added. IUlded. 

Cu1+ 63 5 mg. 1M474 g. 0.0440 g. J>J,2 ~ 2l;o.-:z mg. 0 0~735 g. 

Ni• 58.7 0.<14i4 o.o4.1Rg Tl~ ":IC04·". O.C\4745 

co~+ 59·0 0.04745 o.o.13cn np+ 2og.o o.o . .p4o 

Mnlf 54·9 0.04745 Rei~ 36.o O.OIJ74.i 

Mg'f, 48.0 0-"473 Al1~ 52.0 0 04740 

Hglf :2000 Interferes 0.0440 Th4> 2J2.0 0.04730 

Znl+ 6s.J 0.01745 U01'~ 135.0 0.04725 

Cdl+ IJ~-4 0.0474 0.0439 

Ag present iu case with 2·:nerc!pt'l R was ,,'l~73 g. a~1'l with ,~·methyl-11 was n.044 g. 
B denotes beazimidnzole. 

-z·l\Ieth)"I-D. 

0 1"14Jfl7 g. 

0.04Jg8 

0.:'4410 

0.0440 

0.0441 

o.c•44 15 

0.04410 

Cotnposit'on of 'the Precipitates.-The dried silver salts were igniter'! tn 1netalli~ 
silver, and nitrogen was determined by combustiou. 

(I) Sil'IJer salt of 2-mercaptobenzim;dazole: (Folmd: Ag, 42.30: N, rr.r ... 
C1H~N3S requires Ag, 4r.g6: N, ro.go o/o). 

(2) Sil'IJer salt of 2·methylbenzimidrtzole: (Found: Ag, 45.00; N", u.6r. 
C1 H7N3 Ag rfquires Ag, 45.13 ; N, n 72 %). 
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