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I ron and steel work slags arc high value sccondary resources ,  which are used in construction 
works due their beneficial mechanical propcrtics (MOTZ & GEISELER, 2001). Howevcr, 
their application has become highly controversial due to their contents in steel alloy elements 
l i kc chromium (PILLA Y et al „ 2003). In this study two di fferent steel work slags (slag I and 
I I )  arc investigatcd with rcspcct to their chcmistry, tr i ncralogy and leachability. Chcmical 
analyses of main and trace components by X-ray fl uorcsccncc spectroscopy (XRF) and I CP
MS, rcspcctively, show that slag I is richcr in A l203 and MnO, but poorer in CaO and MgO 
than slag I I ,  whereas the Cr203 content i s  in thc same rangc. 

Mineralogical investi gations by X-ray diffraction (XRD) and clectron microprobe analyscs 
(EMPA) reveal that one group of phases consisting ol' wuestite (FeO) and minerals of the 
mcl i l i tc ((Ca,Na)i(Mg,AI) 1

4
1[Si207 1) and spincl ((Mg.Fc

2
+)(AI, Fe

3
\ Cr)i(F,0)4) group i s  

present i n  both slags. However, their particular chemical composi tion varies a Jot due to 
subslitutions of Mgi+ for Fe

2
+ in wuestite, belween Mg

2
+ and Al

3
+ in meli l i te and especially 

bctwccn AJ
3
+ and cr3+ as weil as of F for 0

2
· in the spinel group phases. A second group of 

phascs including kirschsteinite (CaFeSi04) and bredig1 tc (Ca
1
7 Mg0 3Si04) is only present in 

slag !. The third group of phascs is only prcsent in slag I I  and includes cuspidine 
(Ca4Si207(F,OH)2), merwinite (Ca3Mg(Si04)i), monliccl l i tc (CaMgSi04), calcio-olivinc 
(Ca2Si04), maycnite (Ca

1
2A l

1
4033),  calcilc (CaC03), :nagncsi tc (MgC03), fluoritc (CaF2) ,  

schccli le (CaW04), complcx Ca-Nb-Cr-Al -Mg-Ti-F mides and quartz (Si02). However, the 
most interesting aspect of this study is the first descriptinn of Mg-Al-Cr-F-spinels in slag I I ,  in 
which up to 25 % of oxygen ions are replaccd by fluorir c !  

Leaching experiments performed a t  dislinct p H  nlucs show thal the leachabil i ty of 
chromium, manganese, iron, barium, arsenic, molybJcnum and selcnium i ncreascs with 
decreasing pH, whereas the leachability of anlimony shows a reverse behaviour. I nterestingly, 
thc lcachabil i ty of chromium increases whcn F substilulcs for 02· i n  thc spinel phascs. Thus, 
altention has to be paid to the crystal chemislry of individual phases in which meta) alloy 
elemcnts are incorporated in slags as weil as Lo thc hydrogcochemistry of thc aqucous 
solutions they interact \Vi th at thc si tcs whcrc thc slags arc uscd for construction purposes. I f  
Lhcsc aspects arc considercd, i ron and stccl work sla�s maintain environmentally friendly 
sccondary resources for a broad range of applications. 
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