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ABSTRACT

Ferro chrome dag may contain chromium in +3 and +6 oxidation states. Separation and determination of
chromium content of the slag samples collected from Jindal Ferro Alloys Corporation, (Kottha valasa,
Visakhapatnam Dt.) has been carried out following extraction with benzene solutions of TOAO(0.01M). Maximum
extraction efficiency was achieved at pH 2.5M in presence and absence of impurities associated with ferrochrome
slag. The results obtained in the present study are compared with synthetic as well as slag samples (as per the
specifications of manufacturers).
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INTRODUCTION

Ferro alloys such as Ferrochrome are generallyyoed by electronic arc from melting of mineralahites[1-3].
These are the sources for the production of aksypf steels with different alloying metals (nickelolybdenum,
vanadium etc.) making the steel more passive atieasing its stainless steel properties[4]. Thg stansists of
oxides of magnesium, iron and chromium of varioxglation states. Ferrochrome slag may containrohrm in
+3 and +6 oxidation states along with elementabitium[5].Earlier studies reported the extractidrcloromium
(V1) [6-8] as well as microbial activity of diffent metals[9]. The aim of the present investigat®rto separate
and estimate the chromium content (as chromiumpyi)oxidation) of the slag samples (Jindal Ferrdoys
Corpn., Kottha valasa, Vsp. Dt.).The %compositibthe slag is GOz 10-15 ; FeO 2-5 ; Sig25 — 30 ;MgO  22-
25 ; AlLO; 16-22 and CaO 3-5.

EXPERIMENTAL SECTION

About 0.5 gm of slag is dissolved in conc. HN&nd conc HCI or mixture of two acids which is sdbed to
prolonged boiling and evaporation on a water bhtts then diluted and filtered into a 100 ml flaskashed with
distilled water and finally diluted up to the markhe filtrate is discarded. Chromium content of ganple is
quantitatively oxidized to chromium (VI) by usin@% potassium persulphate as oxidant.

An aliquot (10ml) of the (hexavalent chromium sonfied) solution has been equilibrated with an egoalme of
TOAO (0.01 M) in benzene pre equilibrated with aggrate concentration of hydrochloric acid[10]. Tdfeomium
(VI) concentration in the aqueous phase before after extraction was estimated using Atomic absonpt
spectrophotometer AAS SVL Spectronics — Model 205.
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RESULTSAND DISCUSSION

The distribution ratio of chromium (V1) in the slagmple solution was found to increase with indrepacidity up
to 2.5 M (Maximum extraction) followed by decredareextraction efficiency. Representative data isspnted in
Table—1. The decrease in the distribution ratitiigher acidities (>3.0M) can be explained as duéh&ogreater
extractability of the mineral acid over the chromi@VI) species.

Stripping of chromium (VI) was carried out using HB,S0O,, HNO;, NaCl, NaNQ distilled water and NaOH as
stripping agents. It was observed that HGISE,, NaOH, NaCl and NaNg£are extremely poor stripping agents for
Chromium (VI). On the other hand 1.0M HRi@Ilone is a good stripping agent. However, in asecHNQ strips
out all the Chromium (VI) in a single extractioffhus stripping time between 3 to 5 minutes wouldptmal to
recover chromium (VI) by making contact three timeth equal volumes of 1.0M nitric acid.

In order to test the applicability of the propogsedthod, it was applied to analyze synthetic samptegaining
chromium are compared with ferro chrome slag sasnpigesults are presented in Table- 2.

Table.1l Variation of pH with extraction efficiency

S.No| pH| % of Chromium extracted

1 1.0 99.86
2 15 99.80
3 2.0 99.80
4 25 99.94
5 3.C 99.7¢

6 3.5 99.74
7 4.0 99.73
8 4.5 99.71

Table 2. Recovery of Fe Cr alloy & Synthetic samples

Synthetic samplg Chromium(VI) present (g/ Chromifound by extraction (g/l) §  Recovery (%
1 0.20 0.196 98.0
2 0.30 0.292 97.3
3 0.40 0.386 96.5
4 0.50 0.494 98.8

Metal las givgnelr)tglfhde(?rfgg)ufa cture Measured Recovery (%

Ca 307
Cr 68C 662 97.3t
Fe 249.8 230.6 92.31
Mg - 221.8

* (Average of three determinations)
CONCLUSION

The method was very selective and permits the aiparand determination of chromium from slag agdthetic
samples with accuracy.
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