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Relatively litlle altcnli.ln has been given to determine the con1 structural cha~gss 2:iuct.d :,)- 
industrial preheating rlrocess. In this work, a series of ten cokins coals was characier.;z6. before 
and after ir~dustrial preheating, by FTIR and Synchronous UV Fluoresceqce (SF) sp~ ; j ' i ' ~~op ie s  
and by petrography and plastic properties (e.g. mean Reflectance and Gieseler i n a d ~ u .  tluidity, 
Fm). Specific stnictul.al indices derived from F71M 'and SF iata were defin-d ZC.?:  used in 
Principal Component .\nnlysis to determine the effccts of coal preheating on ~ t r u c : ~ i  changes 
and to classify coals 011 the basis of plastic and petrography characteristics. Fredir~:d :;:odels of 
plastic and petrograpl~y properties were established from FTTR and SF i7:its using 
Multivariate Linear Re:rcssion. For example,'Giescler Fm and volatile matter con!:;: ::\.o main S 
parameters for coal blending, crul bc estimated from thc FTlK aid SF indices f:r wet aod $ 
preheated coals. Tliics n better insight into reactivity of coking coals and a valuable cs:;rr.:;tion of 
their properties can be :~c~:ounted. 'Z 

f 
lNTRODUCTION 
Recently, rescrves of good coking coals have bccomo lcss avdlable and cornparzc;.cly more 
expensive. Rasources are extended by using coal blends with different coking proper2ss andkr 
selective additives. Coai preheating technology has emerged as a technique to overcer!:! wme of 
these problems. This tecllnolology, preheating of coal at about 100°C in an inert am.-?here, i : ~  
combination with the dry cooling of the resulting coke, is now incorporated into the o ~ n d o n  nf 
the Jumbo Coking Reactor (JRC, European Eureka Research ~rojccr)'. 
Most studies of prchenting have focused on advaxagcs in Terms oC trr::::;ci~,sica! ii.;:ri\s;rriiis 
I t ,  2fis !-;:: !li,;._:r!:l :~r.~. :*rr .! i : i~-?~,  .~&<:;Cijlef :ii;l~ w;.itning-t~wrng;: or coals suimb!: f?':'r cokijlg -- ~ 

coinpnrcd to conventional wet gravity charging2. Industrial preheating produces a d e c : a  in the 
volatile content of the prchented coal compared to the original cod due to a devulatilizticn of the 
coal particles, accompanied by coal particle pore formation'. However, relatively 1it.l . e srrention 
has been given to detennining the structural changes induced in coals by industrid ;:cheating 
process. These chemical transformations can be accurately evidenced by routine or more 
sophislicated analytical ~cchniques. 
The small molecules, trapped in the pores of coal mac~omolccular structure, have bern &!ined as 
the mobile components in coals, and they are extractable using organic solvents'". Bx\vn and 
waters6 have showr. h a t  the mobile component extracted with CHCI' plays an impormi role in 
the dcvclopment of cr,i:lng ability. Previous studies have shown that LN S!nshronous 
Fluorescence (SF) spectr~scopy is interesting for qualitative and quantitative analysis of mmatic 
compounds present in tht: extractable organic matter7-'. Furthermore, a new ranking paraineter for 
coals which present a l a r ~ c  range of petrographic and chemical characteristics has been es-ablished 
from SF data9. Despite of the non applicability of this ranking parameter for coals coc~rised in a 
similar range, this techniq~~c can be used to determine the structural changes related lo aromatics 
in the extractable phase'0'". lvloreover, structural information of coal residue can be sjsssed by 
Fourier transformed infi-ared (FTIR) ~ ~ e c t r o s e o ~ y ' ~ " ~ .  
It may be assumed that the nature and the extent of the chemical transformations assccia~d with 
the preheating process 2iprnd on the initial composition of coal i.e. its origin and in rank. In 
order to evidence the effects of initial composition on the rank and the coking propertis: of coals, 
a coal series was preheated and analyzed by FTIR and SF spectroscopies before a d  after 
preheating. This paper presents the results of the analysis of the different coals and eicphasizes 
the effect of origin-prehe?:~i:ig pair on the plastic behavior of coals, using chemonletric analyses. 

~E~~ 
A series of international coking coals (H) was selected for the industrial coal prehcaticg process 
(Table 1). Coal preheating :vas carried out in the 2t/h INCAR pilot plant -Precarbon process- at 
210 k 10 "C under an inerl atmosphe~e'~. A coal sampling was performed : the wet coal before 


