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PLAHTEAMIENTO 

La ONUDI ha solicitado al Centro Nacional de Investigaciones 

Metalurgicas de Espana (CENIM), la prestaci6n de servicios 

tecnicos y tecnol6gicos para apoyar el desarrollo de la actividad 

metalurgica de la UNIMET del Ministerio de la Industria Sidero

Mecanica de la Republica de Cuba, en los aspectos relacionados 

con la obtenci6n de ferroaleaciones a partir de materias primas 

nacionales, utilizables en la producci6n de aceros inoxidables 

y la capacitaci6n de tecnicos en dicha esfera. 

A tales efectos el CENIM ha organizado el trabajo de la 

siguiente forma: 

1. Analisis _, evaluaci6n de conjunto con los tecnicos 

cubanos, de los trabajos realizados en Cuba 

relacionados con la producci6n de ferroaleaciones con 

materias primas domesticas. 

2. Estudio bibliografico sabre la prod1Jcci6n de 

ferroaleaciones base cromo y el uso del plasma en la 

misma. 

3. Realizaci6n de pruebas de laboratorio para la 

obtenci6n de ferroaleaciones en el horno de plasma 

termico de 120 kW del CENIM. 

4. Or~anizaci6n y realizaci6n de actividades de 

entrenamiento en la tecnica del plasma termico para 

los tecnicos cubanos, asi como gira de estudios ?Or 

diferentes plantas productoras de ferroaleaciones en 

Europa. 

En este informe se presentan los trabajos realizados 

correspondientes a los puntos 2, 3 y 4. En el Anexo 6 se adjunta 

copia del informa preliminar. 



1. Introducc:i6n 

En Cuba existen yacimientos de cromita que se utilizan en 

la fabricaci6n de materiales refractarios. Se plantea la 

posibilidad de utilizar esta cromita en la fabricaci6n de 

ferroaleaciones, que seran utilizadas en la producci6n de aceros 

especiales, lo que permitira la disminuci6n de sus importaciones 

por parte del gobierno cubano. 

Se recoge en el presente Informe los resultados de un 

Proyecto de Investigaci6n, patrocinado por la ONUDI, para la 

obtenci6n de ferroaleaciones a partir de miner ales cubanos. Este 

proyecto ha sido realizado en colaboraci6n entre personal 

especializado del Centro de Investigaciones Siderurgic~s (CIS) 

y de la Union Metalurgica (UNIMET) de Cuba y del Centro Nacional 

de Investigaciones Metalurgicas (CENIM) de Espafia. 

La parte experimental se ha realizado en un horno de plasma 

de 120 kW, instalado en el CENIM, habiendose obtenido 

ferroaleaciones con base cromo. 

2. Obtenci6n de ferrosilicocromo en un horno de plasma de 120 kW 

Las ferroaleaciones son las aleaciones de hierro con cromo, 

silicio, manganeso, tungsteno y otros elementos. Se emplean en 

la fabricaci6n del acero para mejorar sus propledades y alearlo. 

Conviene introducir en el acero un elemento deseable no en forma 

de un metal puro sino en forma de su aleaci6n con hierro, puesto 

que esto es, en primer lugar, mas c6modo debido a una temperatura 

mas baja de fusion y, en Segundo lugar, mas ventajoso, ya que el 

costo del elemento principal en aleaci6n con hierro es mas bajo 

en comparaci6n con el metal tecnicamente puro. 

Los ferroaleaciones se obtienen reduciendo los 6xidos de 

metal es respectivos. Para producir cualquier aleaci6n hace f al ta 

elegir un reductor c~rrespondiente y crear las condiciones que 



permitan extraer en alto grado ~e elemento costoso (principal) 

a partir de la materia prima que se transforma. 

El ferrosilicocromo, FeCrSi, se obtiene por reducci6n 

carbotermica con coque de una mezcla de cromita y cuarcita. La 

reducci6n se utiliza en un horno electrico segun tecnicas 

habituales (1-4) y metodos recientes patentados (5-6). En el 

presente trabajo se utiliza un horno de plasma para la reducci6n, 

lo que constituye una innovaci6n. 

La cromita, FeO .Cr203 , ( tambien f..'eCr 204 ) es una espinela que 

en la naturaleza se presenta c0mo ~na mezcla descrita por la 

formula (Fe2•,Mg)O. (Cr,Al,Fe3+) 203 • El minei:al cromita raramente 

contiene rr.as que el 50% de Cr203_ 

Un 80% de los minerales de cromita son finos (<10 mm) que 

es necesario aglomerar por sinterizaci6n, peletizaci6n o 

briqueteado previa a su carga al horno electrico. Con el proceso 

en plasma, que permite tratar finos, se evita esta etapa de la 

aglomeraci6n, lo que constituye una mejora inicial. 

El agente reductor generalmente es coque que debe presentar 

unos contenidos bajos en azufre y f6sforo. 

Se ha realizado un analisis termodinamico de las reacciones 

de reducci6n carbotermica de Fe0.Cr203 y Si02 • Se forman 

inicialmente a las temperaturas de reacci6n mas bajas ios 

carburos con un contenido elevado en carbono, y a temperaturas 

mas elevadas estos carburos reaccionan con Cr2o3 para formar 

carburos con un contenido menor en carbono; finalmente, la 

reducci6n de Si02 comienza a temperatura mas alta. Por lo tanto, 

la producci6n de aleaciones de ferrosilicocromo requiere alta 

temperatura. La solubilidad del carbono en la aleaci6n de FeCrSi 

depende del contenido en silicio como se puede apreciar en la 

f igJra; si el cont~nido de silicio es mas elevado el contenido 

de carbono se~a mas bajo. 
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El FeCrSi comercial contiene carbono como un elemento 

constituyente a causa de la alta afinidad del cromo por el 

carbono utilizado en el proceso de reducci6n. El silicio tambien 

presenta afinidad por el carbono, aunque en menor grado que el 

cromo, siendo el carburo de si..icio rr·enos estable que los 

carburos de cromo. 

3. llmzcn" de reaccione1 de fu1i6n carb9tirmica 

~d cromita y la silice se reduceo carbotermicamente seg6n 

:Jlld se-: ie de rearr i ones muy endotermicas que se desarrollan 

simultaneamente en distintos grados [7]. Para la cromita: 

FeO. Cr2o3 + C 

Cr2o3 + 4/3 C 

27Cr3c2+5Cr203 

3Cr7C3+Cr203 

l/2Cr23C6+Cr203 

Para la silice: 

Si02+3C 

2SiC + Si02 

--------
----

Temperatura de 

equilibrio,2c 

Fe + Cr20 3 + <:O 

2/3 Cr3C2 -.iy carburlldo+3CO 

l 3Cr 7C
3

11enOs carburlldo+ l 5CO 

Cr 23C611enOs carburlldo+ 3CO 

27/2 Cr + 3 CO 

SiC + 2CO 

3Si + 2CO 

670 

1150 

1190 

1530 

1810 

1480 

1710 



Se observa que se necesita una alta temperatura para 

realizar el proceso. 

Los 6xidos MgO y Al
2
0

3 
que se integran en la estructura de 

la cromita {Fe, Mg) O. (Cr, Al, Fe) 20 3 , son muy estables y pasan 

como tales a la escoria. 

Tambi ;n se pueden considerar las siguientes reacciones 

seiialadas en un trabajo de laboratorio sobre la reducci6n 

carbotermica de dos tipos de cromita utilizando cinco reductores 

s6lidos, en el intervalo de temperaturas de 1100 a 15002C [8]: 

Fe0.Cr
2
0

3
+17/3 C -----> 1/3 Fe3C+2/3Cr3C2+4CO 

FeO. Cr
2
o

3 
+ 16/3 C ---> Fe + 2/3 C.r3C2 + 40 

habiendose encontrado en los agregados de fase (phase 

assemblages) identificados las fases lFe,Cr) 3C; (Fe,Cr) 7 C3 ; 

(Fe,Cr,Si)
3
C; (Fe,Cr,Si) 7C3 y (Fe,Cr,Si) 23C6 

Segun las condiciones de reacci6n se puede obtener una 

aleaci6n de ferrosilicocromo no estandarizada denominada carga 

cromo, de composici6n, en t%, Cr = 53-58; c = 5-8; Si=6-3 y Fe 

hasta balance, o bien ~n ferrosilicocromo estandard ISO 5449 y 

DIN 17565 con 12 compos~ciones diferentes, desde FeCrSi 15 (55% 

Cr minimo, 10-18% Si; 6% C maximo; 0,050% P max; 0,030 % S max) 

hasta FeCrSi 50 (20% Cr min; 45-60 % Si; 0,1% C max; 0,030% P 

max; 0,030 % S max.) 

4. Parte Bxperimental 

Los ensayos fueron realizados en un hvrno de plasma de 120 

kW con arco tran~ferido. El elemento principal de este equipo 

es una antorcha no consumible dotada de la posibilidad de 

movimiento de precesi6n. 



La antorcha y los equipos necesarios para su alimentaci6n 

con corriente continua, refrigeraci6n, control automatico, etc, 

fueron suministrados e instalados por Tetronic Research and 

Development. 

La figura 1 muestra la planta piloto q•te contiene el horno 

de plasma, cuyo esquema se ofrece en la figura 2. 

Fig.I. Planta piloto del horno de plasma termico de 120 kW 

1. Cuarto de control 

2. Rectificadores 

3. Horno 

4. Antorcha 

5. Sistema de alimentaci6n de la carga 

6. Sistema de extracci6n de gases 

7. Medidores del caudal de fluidos 

8. Sistema de depuraci6n del agua de refrigeraci6n 
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El horno tiene un crisol de grafito de 28 litros, provisto 

de orificios para &spiraci6n de gases y para salidas de metal y 

escoria. En el fondo y en la pared del crisol estan instalados 

termo!_)ares. La b6veda del horno esta refrigerada y tiene 

orificios para el paso de la antorcha, carga de materiales y 

observaci6n dal baiio o registro de temperaturd. En el extreme 

de la antorcha se encuentra el catodo de wolframio toriado. Esta 

soldado a un tubo de cobre refrigerado por agua y protegido por 

otro tubo de doble pared tambien refrigerado. Poe el espacio 

anular entre ambos tubes circula argon como gas plasm6geno. 

Los sistemas de control permiten el arranque automatico, 

seiializan el estado de la instalaci6n y bloquean el 

funcionamiento cuando se detecta el fallo de algun elemento 

esencial. 

Los materiales utilizados en los ensayos de fusion 

carbotermica realizados en el horno de plasma, se indican en la 

tabla l. Como agente reductor se ha utilizado coque de 

composici6n: 87,23% c fijo; 1,13% volatiles y 11,64% cenizas. 

TABLA 1. Analisis quimi:o de los materiales utilizados, ' en peso 

Fe total CaO PlgO AL2~ Si02 ""° Cr2~ NiO CoO 

C~ta 14,45 0,41 19,42 30,73 2,91 0,24 34,51 -- --
Serpentin11 11,0 2,8 29,30 5,00 35,80 -- 2,35 2,61 0,80 

Sflice o, 14 0,025 <0,01 <0,01 99,2 -- -- -- --
1119teSita 6,3 2,0 83,83 1,5 3,5 -- -- -- --



En la realizaci6n de cada ensayo se procedia a calentar el 

horno frio hasta alcanzar en el interior de la pared del crisol 

1150-12002C. A continuaci6n se comienza la alimentaci6n en 

continua de la mezcla del material de carga, previamente 

homogenizada en un tambor mezclador. La velocidad de 

alimentaci6n se controla en funci6n de la temperatura medida por 

el termopar insertado dentro de la base del crisol. Concluida 

la alimentaci6n de la carga se: contj nua calentando el baiio 

fundido hasta alcanzar su total fusion y homogenizaci6n 

precediendose a continuaci6n al vaciado total del reactor, como 

se muestra en la figura 3. 

Fig.3. Toma de muestra durante una colada 



La alimentaci6n de los materiales al horno es lateral. La 

antorcha en el horno esta dotada de un movimiento de precesi6n, 

d~ f orma que se pueden producir unas fuertes oscilaciones de 

voltaje al pasar el area del material fundido al material sin 

fundir, hacienda peligrar la estabilidad del haz y favorecer su 

extinci6n. Los espesores de escoria producida agravan el 

problema citado. Para subsanarlo se trabaja en el horno con 

mayor temperatura que la necesaria en el bano fundido 

5. Obtenci6n de aleaci6n y escoria 

El hor110 de plasma se alimenta con unas mezclas 

homogenizadas de material cuyos pesos se indican en la tabla 2. 

TABLA 2. Balance de materiales s6lidos, kg 

FUSION llater;at Producto 6alance de cl'090 

cargado Obtenido 
Cr.en la Cr Cr Cr 

croe;ta aleacicin escoria perdido 

1 c,..;ta 6,15 aleecicin 1,40 

serpentirw 3,33 escoria M.D. 

coque 2,12 

2 c,..;ta 14,25 aleecicin 3,89 3,37 1,81 0,29 1,27 

sflice 7,00 escoria 12,20 

coque 3,75 

3 crmita 12,50 aleecicin 3,30 2,95 1,69 0,03 1,23 

sflice 5,58 escori• 11,60 

~ita 1,50 

coque 4,1!4 

4 crmita 14,25 aleecicin 4,40 3,37 2,22 0,10 1,05 
sit;ce 9,50 escoria 15,10 

~ita 2,90 

coque 4,75 
-

N.D. = no deter• l\llCJO 



La mezcla para la fusion Fl estaba orientada para la obtenci6n 

de ferrocromo y las demas mezclas para el ferrosilicocromo. En 

la tabla tambien se indican los pesos de aleacion y escoria 

obtenidos en cada fusion, y un balance de la distribuci6n de 

cromo. Se puede observar una perdida de cromo cuya causa ha sido 

el arr~ ,tre del material durante su carga debido a la aspiracion 

que se mantiene en el horno. 

En la tabla 3 se ofrece la compcsicion quimica de la 

aleacion y escoria obtenidos en cada fusion. Se puede apreciar 

un coef iciente de reparto elevado del cromo entre la aleacion y 

la escoria. 

TABLA 3. Anilisis quimico de los productos obtenidos, t en peso 

FUSION ALEACION ESCORIA 

Fe er Si c •i co s SiOz Al.fl llgD crt"J 

1 34,09 45,9Z 8,48 5,~ 1,31 0,066 O,OIKS 48,15 24,65 20,92 3,48 

2 28,90 '6,58 10,58 5,65 - - O,OIB 44,TT 34,13 19,59 3,43 

3 Zl,~ 51,25 11,"Zl 5,16 - - O,CIJ7 36,28 30,68 Zl,"59 0,38 

4 28,64 50,45 15,76 4,20 - - 0,02 42,83 26,53 "Zl,"59 1,01 



6. Bnsayo de reblan4eciaiento y fusion 

Con muestras de aleaci6n y escoria se han realizado ensayos 

de reblandecimiento y fusion. Estos ensayos proporcionan 

informaci6n del comportamiento de los materiales durante su 

calentamiento en el horno. Se realiza el ensayo en un equipo 

LECO AF-600 con un horno que alcanza 16502C de temperatura 

maxima, en el que mediante ordenador se han fijado los siguientes 

parametros: Norma ASTM, atmosfera inerte (N2); temperaturas de 

comienzo y final del programa; caudal de gas y velocidad de 

calentamiento. 

Se introducen en el horno cinco piramides iguales, de 15 mm 

de altura, de muestra molida del material a ensayar colocadas en 

una bandeja sobre un pedestal giratorio. A medida que se eleva 

la temperatura y mediante un sistema de video, el equipo va 

almacenando informaci6n de las transformaciones que se producen 

en cada una de las cinco muestras. Al final del ensayo se obtiene 

un registro grafico de las variaciones de altura y anchura que 

durante el ensayo ha experimentado cada una de las cinco 

muestras. Asimismo mediante impresora se obtienen las 

temperaturas a las que se han producido los cuatros puntos 

representativos: 

IT = Inicio de la deformaci6n 

ST = Punto de reblandecimiento {Altura=anchura) 

HT = Formaci6n de la semiesfera {Altura=l/2 anchura) 

FT = Punto de fluidez (Altura< 1,5 mm} 



Los resul tados obtenidos con las muestras estudiadas se 

ofrecen en la tabla 4. 

TABLA 4. Bnsayos de reblandeciaiento y fusion 

Puntos representativos, 2C 

MOBS DA 
IT ST BT " FT-ST 

Escoria Fl 1336 1342 1355 1360 18 

Escoria F2 1395 1423 1569 1640 217 

Escoria F3 1382 1414 1439 1516 102 

Aleaci6n F4 1620 >16!'"' >1650 >1650 

Se observa como la presencia de serpentina en el material 

de carga favorece la obtencion de una escoria con un punto de 

fusion bajo (escoria Fl). En la otra serie de fusiones se observa 

como la adicion de magnesita a la carga favorece la disminuci6n 

de los puntos de reblandecimiento y fusion de la escoria (escoria 

F3). El operar con escorias de bajo punto de fusion es importante 

puesto que la reduccion carbotermica de la cromita se realiza en 

la fase escoria. 

7. Bstudio del ferrosilicocromo por microsonc1a 

Con muestras de metal obtenido en las fusiones F2 y F4 se 

han preparado dos probetas que se p~aden observar en la f igura 

4. Estas aleaciones se han estudiado en un microscopic 

electronico de barrido con microsonda JEOL modelo JSM-840, con 

un analizador LINK AN-10000. 



Fig. 4. Probetas de las aleaciones obten~das en las fusiones F2 

y F4 (x2) 

En la figura 5 se ofrece un aspecto general de !a aleaci6n 

correspondiente a la fusion F2, con fases muy entremezcladas. 

En la figura 6 se ofrece con detalle una zona localizada en la 

figura anterior y se pueder. distinguir tres fases: la matriz, 

rica en cromo como cr
7
r.3 o como CrnC6 , de tonalidad negra, fase 

dispersa 1 de tonalidad gris y la fase dispersa 2, rica en hierro 

y de tonalid~d gris claro. 

Fig. 5. Aspecto general de la aleaci6n obtenida en la fusion 

F2. Se observan fases muy entremezcladas ( xl50} 
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Fig. 6. Detalle de una zc ... a localizada en la figura anterior 

(x2000). 

M = matriz rica en carburo de cromo 

Dl= fase dispersa 1 

02= fase dispeL:~ 2, rica en hierro 

El anilisis quiruico puntual de cada fa~e se recoge en la 

tabla 5. Los valores de la tabla son media de dos o tres valores 

del analisis realizado en dos o tres puntos distintos de esa 

fase, por ser estos muy pr6ximos. El porcentaje en carbono se ha 

calculado por diferencia hasta completar el 100%. Los espacios 

en blanco indican que no se ha detectado el elemento. 

TABLA 5.- Analisis quimico puntual de aleaciones, l en peso 

FUSI0.. FASE Fe Si Cr Ti Iii p c 

F2 .atr;z 16,04 11,20 64,68 0,39 7,69 

dispersa 1 34,94 10,27 48,28 0,81 5,70 

dispersa 2 n,74 13,78 12,21 0,94 0,33 

F4 utriz 22,58 17,81 53,66 0,38 5,57 

dispersa 1 29,46 10,01 52,53 8,00 

dispersa 2 65,41 12,73 19,89 o,n 1,20 



La figura 7 corresponde a la aleaci6n obtenida en la fusion 

F4. ~a figura 8 ofrece con detalle una zona localizada en el 

centro de la figura anterior, en donde se distinguen tres fases: 

matriz, rica en cromo como carburo; fase dispersa 1 tamt:ien rica 

en cromo y fase dispersa 2 rica en hierro. En las figuras 8a, 

Sb y Be se ofrece un mapa de distribuci6n de cromo, silicio y 

hierro sobre la zona localizada en la figura 8, respectivamente. 

Estos mapas manifiestan el mayor o menor contenido de esos 

elementos en cada fase. 

Fig.7. Aspecto general de la aleaci6n obtenida en la fusion 

F4 (x 150) 
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Fig. 8. Detalle de una zona localizada en el centre de la 

figura anterior (x 1300) 

M= matriz rica en carburo de cromo 

Dl=fase dispersa 1, rica en carburo de cromo 

D2=fase dispersa 2, rica en hierro 

Fig. Sa Mapa de distribuci6n de Cr 



Fig. 8b Mapa de distribuci6n de Si 

Fig. 8c Mapa de distribuci6n de Fe 



8. RBCOMBHDACIOHBS 

En una serie de ensayos realizados en un horno de plasma de 

120 kW, con la utilizaci6n de cromita y serpentina cubana, 

silice, magnesita y coque como reductor, se ban obtenido 

aleaciones de composici6n pr6xima al ferrocromo, en el primer 

ensayo, y al ferrosilicocromo en los tres ensayos siguientes. 

Del analisis de los resultados se considera posible, mediante un 

ajuste de la mezcla de alimentaci6n y un mejor c.:mtrol del 

proceso, obtener un ferrosilicocromo segun norma. 

Se recomienda continuar estos trabajos a nivel de planta 

piloto en la instalaci6n de plasma termico de 120 kW, existente 

en el CENIM y pasar luego a mayor escala en la instalaci6n 

semiindustrial de plasma termico de 3000 kW de la empresa PRESUR, 

a la cual el CENIM tiene acceso, para definir mejor el proceso 

de reducci6n carbotermica de estos materiales para fabricar 

ferrosilicocromo. 

Se recomienda realizar ensayos en una planta piloto 

semiindustrial, utilizando hornos electricos de arco sumergido. 
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Anexo-1 

IHFORME SOBRB LA GIRA DE BSTUDIOS RBALIZADA POR PLAN'lAS DB BURQPA 
P'l.1 BL MARCO DBL PROYBCTO DB LA ONUDI SI/CU 90-803. 

Visit,a a !a Sociedaci "BBRZBLIQS METALLBQBTBN" 

La visita a las instalaciones de la fabrica se realiz6 el 

dia 14/4/92. Esta fabrica esta enclavada en Stolberg, Alemania. 

La fabrica esta especializada en la producci6n de Plomo 

Refinado. Tiene la tecnologia mas moderna que existe en el mundo 

en estos momentos, en este tipo de producci6n. 

El horno que ofertan y objeto de nuestra visita trabaj6 

durante 8 meses, hasta marzo de 1991. Posteriormente fue 

sustituido por un horno Horizontal (reactor que funciona con 

quemadores de gas metano), mucho mas adecuado. 

El horno que se of erta es una instalaci6n que aunque cuenta 

con trans.~ormador y 3 electrodes de grafito, funciona por el 

principio de fusion por resistencia y no por arco electrico. Por 

lo que no se presta para ia fusion de ferroaleaciones, pudiera 

utiliz~rse para la fusion de escorias. 

El transtormador, que no ha sido desmantelado y esta en buen 

estado tiene las siguientes caracteristicas: Fabrica NATIONAL 

INDUSTRI. 

Circuito primario 10 kv 60,7 115,5 A 50 hz(l052-2000 kva) 

Circuito secundario SO - 95 v 12155 A 

Estacion oleohidraulica en buen estado y sin desmantelar. 

Columnas y brazos portaelectrodos desmantelados, cables 

flexibles en mal estado. 

Torre de enfriamient~ de gases de salida y recolecci6n de 

polvos en buen estado. 

Piezas de repuesto almacenadas en buen estado. 



Conclusiones y acuerdos de la visita 

- El horno ofertado no es adecuado para la fusion de 

ferrucromo. 
- Se hizo una valoraci6n de las partes de la instalaci6n de 

posible interes (Transformador, Central oleohidraulica, 

Columnas y Soportes de Electrodos, Piezas de r~puesto}. 

- La tirma enviara a nuestLa d~recci6n una ofcrta detallada 

que incluira planos y precios de las partes de interes. 



Anexo-2 

INPQRMB SOBRB LA GIRA DB BS'l'UDIOS RBALIZADA POR PLANTAS DB BQROPA 
EN BL MARCO DEL PROYBCTQ DB LA QNUDI SI/CU 90-803. 

Visita a las instalaciones de FBRRQALBACIORBS ESPANOLA$. SA 

La visita a esta fabrica se realiz6 el dia 24/4/92. 

En Espana esta fabrica esta enclavada en Medina del Campo, 

Castilla-Leon y su producci6n principal es la de ferrocromo de 

alto carbono, para la cual cuenta con 4 hornos de arco electrico 

sumergido: dos de 4 MVA, uno de 7,5 y otro de 9 MVA. 

Estas instalaciones "estan paradas" en estos momentos, no 

obstante durante el recorrido pudimos conocer detalles 

importa11tes del ciclo productivo, desde las materias primas hasta 

la obtenci6n del producto final. 

Se hizo enfasis en los accesorios fundamentales que permiten 

el funcionamiento del horno como son: el transformador, 

disyuntor, banco de condensadores, sistema oleohidraulico para 

el movimiento de los electrodos, cables flexibles, punto de mando 

y control de opcraciones, sistema de enfriamiento, plataformas 

de colada, de trabajo y de virolas. 

Pudimos adquirir conocimientos del regimen de fusion, 

colada, rendimiento de metal, trituraci6n y clasificaci6n de los 

productos finales (metal y escoria). 

Aunque los hornos de f errocromo no estan en f uncionamiento 

(def initivamente par ados), en la Planta de FERSA se trabaja 

actualmente en el desguace de baterias para la recuperaci6n del 

plomo. 



Tambien se crean condiciones para la recuperaci6n del 5% del 

ferrocromo contenido en las escorias almacenadas en el patio, que 

puede significar un total de 50.000 toneladas de dicho producto 

final con granulometria pequena, pero comercializable. 

Esto se lograra por trituraci6n de la escoria y clasifica

ci6n por via humeda. 

Ademas de los conocimientos adquiridos, como resultado de 

la visita qued6 m~terializada la disposici6n de la administraci6n 

de FERSA d~ ofertar estas instalaciones a nuestro pais y 

colaborar en la asimilaci6n de la producci6n de ferroaleaciones 

y en particular ferrocromo. 



Anexo-3 

INPORMB SOBRB LA GIRA DB BiSTQDIOS RBALIZADA POR PLANTAS DB BQROPA 
EN BL MARCO DBL PROYBCTO DB LA OHUDI SI/CU 90-803. 

~:~~ta a las instalaciones de Prerrec1ucidos del Sur. (PRBSQR). 

La visita a esta fabrica se realiz6 el dia 28/4/92. 

En Espana esta planta esta enclavada en 

Sierra, Extremadura. 

Fregenal de la 

Su producci6n principal actual es la de una aleaci6n al 

cromo-niquel obtenida mediante la fusion de los polvos 

recuperados en la fabrica de aceros inoxidables ACERINOX. Para 

ello cuentan con un horno de tecnologia de plasma de arco 

transferido de 3 MVA de potencia . y que esta funcionando sin 

dificultad. 

Durante el recorrido por la fabrica pudimos conocer el 

proceso productivo en sus dif~~entes etapas, desde la recepci6n 

de las materias primas, almacenaje, dosificaci6n, mezclado y 

alimentaci6n al horno hasta el proceso de colada, enfriamiento 

y separaci6n del metal y la escoria. 

Se nos mostr6 todos los accesorios necesarios para el 

funcionamiento del horno de plasma, asi como el sistema de 

tratamiento de los humos. 

Tambien en la fabrica pudimos ver una instalaci6n piloto de 

plasma de 250 KVA que permite trabajar en regimenes de arco 

transferido y no transferido. 

En este horno se ha investigado la fusion y recuperaci6n de 

finos de cromita, polvos de aceria de hierro, cromo y Piquel, 

lodos de manganeso y chatarras especiales. 



Al punto de con~!:"C'°!. de esta instalaci6n se han instalado 

otras antorchas en cuyos reactores se pueden investigar la 

destrucci6n por plasma de policlorobifenilos (aceites de 

transformadores PCBS) y residuos industriales, la gasificaci6n 

del carbon via plasma e hidrogenacion para obtencion de acetileno 

y aprovechamiento de residuos tetaniferos. 

En la visita quedo establecida la disposicion de la 

direccion de la fabrica a colaborar en nuestras direcciones de 

trabajo y a aportar sus instalaciones para corridas de escala 

piloto, lo que constituye un punto de partida para poder realizar 

ensayos con los minerales cubanos de cromo. 
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PRIMT 36/A/1-80 USER 010976 PAGE 1 (ITEM 1 (\f' 80) 

Quest Accession Number : 15260153 
115(24)260353 CHEMABS patent 
Recovery of gallium and zinc as volatiles from fume condensate 

obtained in manufacture of ferrochr0111han 
Kornelius, Gerrit 
S. Afr. ZA 
s. African; (910626) P 12 pp.; In Eng; Caden: Sf'XXA; 
Pat. No.: 90 07103; Int. Class: C22B-000/ A; Doc. Code: A; 
Appl.: ZA 90/7103 900906; 
Priority Appl.: 7.A 89/6828 890907; 
Sections: 154002 
Registry No.: t:J0-08-0 reactio11s <reduction wit~, of smelt_ng fume 

pellets, gallium ,md z:inc recovery by vaporaz1ng in>; 7440-44-0 
reactions<*>; 7440-55-3 preparation <recovery of, frOlll Sllll?lting fUlllE!, 
heating under reducing atmosphere for vaporiz:ation and>; 7440-66-6 
preparation <*>· llll4-46-8 <manufacture of, gallium and z:inc in fume 
froa, recovery by reduction and vaporization of> 

Hol. For11Ula: CO; Ga; Zn; C.Cr.Fe.N.Si 
Terms: ferrochromita smeJ.ting fume reduction I z:inc separation 

smelting fume reduction I gallium separation &melting fume reduction 
CT: CHARCOAL,<reduction with, of smelting fume pellets, gal..ium and 

zinc recovery by vaporaz:ing in>/FWE DUST,<Slllelting, gallhn ilnd z:inc 
recovery from, by heating under reducing atmosphere>/nonl>ase/b.1se/com-
pounds 

Quest Accession Ntmmer : 15163600 
115(16)163600 CHEMABS conference 
Kin~tic study of transference of iron-chromium, iron-niob .. um, and 

iron-titanium in liquid solutions of iron-chromium-nickel allO'.'S 
Tapia, o.: Benda, M.: KP.melt, K.; Michalek, K.; Salva, o. 
Inst. Tecnol. Morella Hex. HX 
Document type: CONFERENCE; Congr. Nae. Cienc. TPcnol. Meta: .• , 7th; 

(90) P 1-8; Vol 3,; In Span; Caden: 57BVA; Publisher: Cent. Nae. 
Invest. Metal., Madrid, Spain; 

Sections: 155001 
Registry No.: 1259--68-1 uses and miscellttneous <nittnufac1.ure of, 

ferroalloy dissolution in melt during, kinetics of>; 136:160-22-0 
<alloying of 1110lten, with farroalloys, kinetics of>; 136360-2:1-1 <*>; 
136360-24-2 <alloying with, of molten iron chromil.lll nickel alloys, 
kinetics of>; 136360-25-3 <•>; 136360-26-4 <*>; 136360-2.,-5 <*>; 
136360-28-6 <•> 

Hol. Fonnula: W99; Fe.Ni; Cr.Fe.Ni; Cr.f1!.Mn.Si; 
C.Al. Fe.Mn.Nb. P.Si.Ta.Ti; C.Al. Fe.Mn.Si.Tl; Al. f'e.Hn .Si.Tl; C.i.l. Fe.H-
11. Si .Ti 

Terms: ferrochrC11ni nm a lloyi 11q i • '"' 11 i ,-1, .. , 111'• l L I r ••1 •·.,,I oh I nm 
<tlloying iron nickel chromium I,,.,,.,, il-111i11111 ·•lloy!nq 111•· 11ir·h·I 
1:hromium I stainli:>s5 r;teelmakinq '"' ., .. .i 1 ..... 1rldi1 i1111 kinel i•·" 

CT: base/110111>.1:;.• 
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USER 010976 PAGE 

Quest Accession NUl'IEer : 15078143 
115(08)078143 CHEHABS journal 

2 (ITEM J or 80) 

Mineralogical and chemical studies of wastes from thE: manufacture of 
ferrochromha as illustrated by the Siechnica Steelworks 

Choclyniecka, Lidia; Pozzi, Harek 
Politech. Slaska Gliwice Pol. PL 
Zesz. Mauk. Politech. Slask., Gorn.; (90) P 79-95; Vol 1117,; In 

Pol; Coclen: ZNSGA; ISSR: 0372950; 
sections: 160006 I 104 I 156 
Registry Mo.: 1303-86-2 uses and miscellaneous <in ferrochr0111ilun 

manufacturing wastes>; 1305-78-8 uses and llliscellaneous <•>; D09-37-l 
uses and miscellaneous <*>; 1309-48-4 uses and mi~cellanenus <•>; 
1310-14-1 <•>; 1313-99-1 uses and miscellaneous <•>; 1314-1--0 uses 
and miscellaneous <*>; 1314-13-2 uses and miscellaneous <*>; Ul7-36-8 
uses and 111iscellaneous <*>; 1317-38-0 uses and miscellaneous <•>; 
1333-82-0 <•>; 1344-28-1 biological studies <*>; 1344-43-0 uses and 
~iscellaneous <*>; 1345-25-1 uses and miscellaneous <*>; 7439-89-6 
uses and miscellaneous <metallic, in ferrochromium manufacturing 
wastes>; 7440-47-3 uses and miscellaneous <hexavalent, in 
ferrochromh• manufacturing wastes>; 7446-11-9 uses and misce:;.laneous 
<in ferrochr0111ium manufacturing wastes>; 7631-86-9 u:;es ancl 
miscellaneous <•>; 11114-46-8 <manufacture of, wastes from, m.:..neraloq 
and chemical composition of>; 13397-24-5 uses and miGc..:ellaneous <in 
ferrochromi1.1111 manufacturing wastes>; 13397-26-7 uses and misce:;.laneous 
<*>; 13463-67-7 uses and miscellaneous <*>; 13596-18-4 <*>; 14~84-23-2 
<*>; 14808-60-7 uses and miscellaneous <•>; 15490-99-0 <*> 

Hal. Forarula: 8203; Cao; Fe203; HgO; FeH02; NiO; OSr; OZn; OPb; CuO; 
Cr03; Al203; HnO; Fi--0; Cr; 035; 02Si; C.Cr.Fe.N.Si; H204S.ca.2H20; 
CH203.Ca; 02Ti; H404Si.3/2Ca.l/2Hg; H~D4Si.2Ca; 02Si; 
Cl2H6012.2Al.xH2D 

Terms: ferrochromium waste mineral ctaemical composition 
CT: SLAGS,<f rom ferrochromium manufacture , 111ineralog and chemical 

composition of>/WASTE SOLIDS,<from ferrochromlum manufacture 
mineralog and chemical composition of>/nonbase/base/compounds 

Quest Acce~oion Nunt>er : 15012874 
115(02)012874 CHEHABS journal 
Production of low-chromium cast iron by injecting 

ferrosilicochromium into the melt 
Warchala, Tadeusz; Borkowski, Stanislaw 
Politech. Czestochowska Pol. PL 
Przegl. Odlew.; (90) P 120-2; Vol 40; No 4; In Pol; Coclen: PRZOA 

ISSN: 0033227; 
Sections: 15S001 
Registry No.: 11131-78-1 <inj1>cl i"ll "' · '" r·.1~;1 i1011 11,.•ll. w ih ;ij1·, 
134489-19-J <prod1:c:t.io11 of, hy illl"•·I i11•1 f .. 1111::i I ir·11rh11Krii11111I11 111"11 

with air> 
Hol. Formula: <'.Cr.F••.Si; c.r·1.F••.r111.:·; 
Terms: c rua ; r 011 i 11 i ,., · 1 i on f • • 1 ' , • ~; i I • · , · ~ h 1 , '"' i "'" . 1 i r 

CT: llOllbtlSP/1>;1:;1• 
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USER 010976 PAGE 3 (ITEM 5 OF 80) 

Quest Accession Nuaiber : 14211158 
114(22)211158 CHEHABS patent 
smelting charge for high-carbon ferrananganese manufacture 
Shchedrovltskii, V. Ya.; Kucher, A. G.; Velichko, B. F.; Koval, A. 

v.; Kucher, 1. C.; Tkach, G. o. 
Bardin, I. P., Central Scientific-Research Institute of Ferrous 

Hetallurgy 
USSR SU 
Fr0111: otkrytiya, Izobret. 1990, (47), 95. 
u.s.s.R. ; (901223) In Russ; coden: URXXJ\; 
Pat. Mo.: 1615213; Int. Class: C22C-033/04 A; ooc. Code: Al; 
Appl.: SU 4477826 880722; 
Sections: 154002 Registry Ro.: 1305-78-8 uses and Miscellaneous <flux conti\inlng , 

feuoaaanganese frOlll aaelting charge wlth>; 1309-37-1 u:;es and 
111iscellaneous <•>; 1309-48-4 uses and miscellaneous <*>; IJ44-28-l 
uses and •iscellaneous <•>; 7631-86-9 uses and miscellaneous <•>; 
7789-75-5 uses and Miscellaneous <•>; 12604-53-40 <ananufacture of, 
ii.Me fluorspar flux in smelting charqe for>; 14542-23-5 uses and 
miscellaneous <flux cantalning , ferromanganese f roa1 S111eltinq charge 

with> Hol. FoC!lllla: CaO; Fe203; HgO; Al203; 02Si; CaF2; C.Fe.Hn.P.:a; CaF2 
Tenis: ferr0111anganese &11elting flux lime fluorspar I manganese ore 

aaelting flux CT: LIHF.5TOME,uses and 11iscellaneous,<flux containing 
ferra.anganese frOlll aaelting charge with>/nonbase/base 

Quest Accession Ruaiber : 14147678 
114(16)147678 CHEHABS patent Recovery of chromi..- from electroplating sludges by smelt:.ng with 

ferrochr~ium manufacture 
Myirfa, J"zsef 
Ipari Technologiai Intezet 
Hung. HU Hung. Teljes; (900928) P 9 pp.; In Hung; Cnden: HUXXB; 
Pat. Mo.: 53155; Int. Class: C22B-034/32 A; ()OC. Code: A2; 
Afpl.: HU 89/818 890220; 
sections: 154002 I 172 Registry Mo.: 7429-90-5 reactions <reduction by, of elect:rnplatinq 

sludge tilth chromium, alloy smelting in>; 7440-21-3 reactions <•>; 
7440-47-3 preparation <recovery of, from electroplating sludge, 
smelting in>; 8049-17-0 <reduction by, of electroplating sludge with 
chromilllll, alloy smelting in>; 11114-45-8 <manufacture o-. from 
electroplating sl udqe, smelt inq for>; I II 11- 111- I .-: • > 

Hol. Formula: Al; Si; er; W99; c-.c-1 .1·•·.11.~•I: c-.r·, .r ... s1 
Tenns: chromium recovery sludq•· ·:111··11 inq I 1•l••rt1opl.1I in !:lnrlq•· 

rnnelting I ferroc:hroml um sme It I nq ~I 11rl•1· · 
CT: LIHE,c:hemicill,<fl11x, c:h10111i11111 .. ,.1.ii11i11q !;lml<JP!: ·' ·l, fn1 

ferroalloy m<111111.u:t '" •»/WASTF: :;111.111::, ·'"'"'ii""' ,-,,111 .li11l11q •111· l I l11q 
of, 'or ferroc1l lny 111.11111(.1<:t11rt>::-/1>.ii;r·,'11,.11l .. 1::•·11·1~11p1111111I!; 
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USER 010976 PAGE 

Quest Accession Mumber : 13217195 
113(24)217195 CHEHABS journal 

4 ( ITEH 7 (lf 80) 

Occupational dermatoses in workers of shops for separation of slags 
in the production of low-carbon ferrochrane 

Podkin, Yu. S.; Zaslavskii, A. K.; Varzina, M. V. 
Inst. Gig. Tr. Profzabol. Kozhno-Venerol. Inst. Sverdlov:;k USSR 

SU 
Gig. Tr. Prof. Zabel.; (90) P 20-3; Ho l; In Russ; Caden. GTPZA; 

ISSM: 0016991; 
sections: 159005 I 104 I 155 
Registry Mo.: 11114-46-8 <low carbon, 111anufC1cture of, occupational 

denaatoses in slag separation workers in> 
Hol. Fonnula: C.Cr.Fe.M.Si 
Tenas: occupational der.atosis ferrochrOllle manufacture slag : health 

hazard ferrochrome manufacture 
CT: DERMATITIS,allergic,<in humans, frOlll occupational exposure in 

alag separation in low carbon ferrochrome manufacture>/DERKATl"lS,con
tact ,<in humans, fraa occupational exposure in slag separation in low 
carbon ferrochrane manufacture>/DERMATITIS,epi-,<in lunnan:;, from 
c....-cupational exposure in slag oeparation in low carbon ferrochrome 
manufacture>/HYGJEME,industrial,<in low carbon ferrochrome manufacture 
, occupational dermatoses from exposure in slag separation in 1·elation 
to>/SKill,occupational,disease or disorder ,<of humans, :.n slag 
separation in low carbon ferrochrome manufacture>/SLAGS,<:·rom low 
carbon ferrochrome manufacture , occupational dermatoses from •~xposu1·e 
in separation of>/nonbase/base/compounds 

Quest Accession R~r : 13215651 
113(24)215651 CHEMABS journal 
Chromium balance in the production of high-carbon ferrochrom:.<811 
Ponomarenko, Yu. G.; Hen'shenin, V. M.; LOkhankin, A. P.; z.uayslov, 

V. G. 
USSR SU 
frOlll: Ref. Zh., Hetall. 1990, Abstr. No. 8V218. 
Soversh. Sortaanenta i Tekhnol. Pr-va ferrosplavov, Chelyabinr;k; (90) 

P 95-101; In Russ; Coden: D3RAP; 
Sections: 154002 I 155 
Registry Ho.: 7440-47-3 

111C1nufacture , balance of>; 
chr0111ium balance in> 

uses and miscellaneous <in ferrochromJum 
11114-46-8 <manufacture of high carbon, 

Mol. fonnula: Cr; C.Cr.Fe.R.Si 
Tenas: chroaih• balance ferrochromium manufacture 
CT: nonb~se/base/COll';x>unds 



esa Printed at: INTA-CIDAE SERVICIO DE TELEOOCLI AENTACION 
PASEO PINTOR ROSALES 34. - 28008 MADRID. 

lnforwt1on 
••tri•••' 
Sitt'fiClf 

TEL: (91) 247.9800 FAX: :91) ~48.08.72 

For: Esrin-Irs Via G.Galilei. l-00044 Frascali (RMI Italy. Te: +6 941801. Telex: 610637esrin1 

----------------------------------------------(21-01-1'.l'JZ P<1:ll.:t~ 

USER 010976 PAGE 5 (ITEK 9 OF 80) 

Quest Accession Nunt>er : 13195245 
113(22)195245 CHEHAB.~ patent 
Smelting charge fur low- and mediwn-carbon ferrom.1nganese 

nianufacture 
Tolst-oguzov, N. V.; Proshunin, I. E.; S°"livanov, I. A.; Sigu.i, T. I. 

; Khomasuridze, S. N.; Gabriadze, N. O.; Hosiya, D. V. 
Siberian Hetallurgical Institute; Institute of Hetallurgy, Academy 

of Sciences, Georgian S.S.R. 
USSR SU 
Fr0111: Otkrytiya, Izobret. 1990, (JO), 128. 
u.s.s.R. ; (900815) In Russ; Coclen: URXXA; 
Pat. No.: 1585366; Int. Class: C22C-OJJ/04 A; Doc. Code: Al; 
Appl.: SU 4482184 880914; 
Sections: 154002 
Registry N'l.: 12604-53-4 <manufacture of, smeltinq charqe containing 

exothermic ore briquets for>; 1274J-28-l <exothermic •1riq11ets 
containing , ferromanganese smelting in presence of, for high 
manganese yield> 

Hol. Formula: C.Fe.Hn.P.Si 
Terms: ferromanganese 61'1elting briquet ore I manganPse ore 

exothermic briquet 
CT: ORE BRIQUETS,<exothermic, ferromanganese smelting in presence 

of, for high manganese yield>/nonbase/base 

Quest Accession Nl.Dllber : 13175757 
ll3(20!}75757 CllEKABS journal 
Impr:oving the production of high-carbon ferromanganeae 
Kravchenko, G. P.; Lyuborets, I. I.; Etemeev, A. P.; Kucher, I. G. 
Ukr. NIIspetstal USSR SU 
Stal'; (90) p 45-7; No 6; In Russ; Coden: STALA; ISSN: 0038920; 
Sections: 154002 
Registry No.: 7439-89-6 preparation <scrap, ferromangancse :;melting 

from charges containing>; 12604-53-4 <smelting of, replacement of iron 
ore pellets by iron sc~ap in> 

Hol. Formula: Fe; C.Fe.Hn.P.Si 
Terms: ferromanganese smelting iron scrap 
CT: WASTE SOLIDS,scrap,<iron, ferromm1gan~se smelting from charges 

containing>/nonbase/base 
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Quest Accession Number : 1JI18788 
113(14)118788 CHEMABS patent 

6 (ITEM 11 Of 80) 

Hanufact.ure of low-carbon feI"rochromium wit.h high chromlurn content 
Kato, Hasanori; Kamatani, Toshio; NC1ka1,tawa, Keiichi; Kilwasaki, 

Kiyoshi; Yano, Yutaka 
NKK Corp. 
Japan JP 
Eur. Pat. ~.ppl.; (900606) p 15 pp.; In Eng; Coclen: EPXXD; 
Pat. No.: 371299; Int. Class: C22C-OJJ/OO A; Doc. Code: Al; 
Appl.: EP 89/120889 891110; 
Priority Appl.: JP 88/285173 881111; JP 89/57174 890309; JP 119/57175 

890309; 
Des. Countries : DE; FR; GB; 
sections: 154001 
Registry No.: 7439-89-6 uses and misr:ellaneous <removal of, from 

ferrochromium, by acid leaching>; 7440-44-0 uses and misce .. laneous 
<ferrochromium powder containing , fol' nitrogen I"emoval in "etcurnn>; 
7647-01-0 reactions <leaching with, of nitrlcJed ferrochrom .. um, for 
iron removal>; 7664-93-9 reactions <•>; 11114-46-8 <ref ininlJ of low 
carbon, by nitriding and acid leaclnng>; 129284-53-3 <manufact.ure of, 
from ferrochromium, by nitriding for powdering and acid le;iching>; 
129284-54-4 <*>; 129284-55-5 <*>; 129284-56-6 <*> 

Hol. Formula: Fe; C; ClH; H204S; C.Cr.Fe.N.Si; Cr.Fe.lln.Si.V; 
Cr.Fe.Hn.v 

Terms: ferrochromium nitridaticn acid leaching I iron .. eaching 
ferrochromium I chromium master alloy manufacture 

CT: CARBON BLACK,uses and miscellaneous,<ferrochrOlnium powder 
containing , for nit.rogen removal in vacm1m>/C.'OAL, <ferrochromium 
powder containing , for nitrogen removal in vacuum>/NITRIDA"ION,<of 
ferrochromium, for powdering for ar: id leaching fm· iron 
removal>/base/nonbase/compounds 

Quest Accession Nu!llber : 13101148 
113(12)101148 CHEHABS journal 
Coke consmnption decrease and improvement of manganese recov•~ry from 

ores in ferromanganese production al the Peace Sleelworks 
Sabela, Wladyslaw; Gawlikoweka, Ann.i; Khalifa, Mohamed Ga111al; 

Chwalek, Jozef; Bromer, Jerzy 
Politech. Czestochowska Czestochowa Pol. PL 
Hutnik; (90) p 49-52; Vol 57; No 2-3; In Pol; Coden HUTNA; 

ISSN: 0018807; 
Sections: 154002 
Registry No.: 7440-21-3 uses and mi :a·•' 11 illlf'>OllS <In f P.rrotna11ga11PA", 

smelting recovery and coke r:onmnnpt ;,,,. i11 •••l,1tln11 t·1>; 12•0'1-'11-4 
.:smelting of, in hl;1st f11r11.ir·•·, ,,; 1 ; .... ,, , ... ,,, , • .,, .111<1 :;l.1•1 1 -1:;i1·i1 y 
,.ffects on> 

Mo l. formula: s I ; c. f·p • Mn. I'. 8 i 
Terms: slllron tP1rn111il11<fiHt•'::" '''"' 11111·1 ···•I:•· 1·11wa11np1 ;,,,, I'''"'' 

recrananqa1u•r.'• !;1111•lt i11r1 r·nki> {·n11~:11111,·t i··" 
CT: COt<t-:,lJl,1~il -l11111dr·P, .... (·fl11!;111111 1 t i 1 11t •·f, in '"' ''"'' ·11q.u~,.~;,. 

r;n1Plting>/Sl.l\GS,l>l.1:;1 -l11111,w,..,"'f1·111•111.111•1111•'"'" ''""''' i11q in 1•·1 I io11 lo 
uasicity of>/nonl>;ise/IMHP. 
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Quest Accession Number : 12238594 
112(26)238594 CHEHABS journal 
Production of low-carbon ferrochromium with minimum nitr~ ::r.rent 
Bezobrazov, s. V.; Ustyugov, A. A.; Aklunanaev, s. I. 
USSR SU 
From: Ref. Zh., Hetall. 1989, Abstr. No. 12V252. 
,•n·•. Tekhnol. i Tekhn. Perevoon1zhenie ferrospla' =-::-va, 

Chelyabinsk; (89) P 8-12; In Russ; Coden: D3RAP; 
Sections: 154002 
Registry No.: 7727-37-9 uses and miscellaneous <removal of. ~ low 

carbon ferrochrontilDn by vacuum thermal treatment>; 11114-tr~ <low 
carbon, vacU'.nn thermal treatment of, nitt-ogen removal by> 

Hol. Formula: N2; C.Cr.fe.H.Si 
Terms: low carbon fer .. ochromium 
er: nonbas~/base/cOll'pounds 

Quest Accession Ntunber : 12220905 
112(24)220905 CHEHABS journal 
The eff~ct of nickel additions on the decarburizatior. :: __.:.~lcJ 

high-carbon ferrochromium 
Dresler, w. 
Sch. Eng. Laurentian Univ. Sudbury 
Trans. Iron Steel soc.; (89) P 1-9; 

Can. CA ON 
Vol 10,; Jn Eng; Co~: ~!SSE 

Sections: 155008 
Registry Ho.: 7440-02-0 uses and miscellaneous <in h1:; ::arbon 

ferrochromtum, decarburization in relation to concentra-_"T of>; 
127124-68-9 <decarburization of, thermodynamic caJculz:. :n of, 
experimental data in relation to>; 127124-69-0 <decarbur~__::n of, 
effect of n!=kel additions on> 

Mal. Formula: Ni; C.Cr.Fe.Si; C.Cr.Fe.Ni.Si 
Terms: high carbon ferrochromium decarburization nickel 
CT: PROCESS OPTIHIZATION,<Of decarburization, of hJ.i;I ::artxm 

ferrochromium, effect of nickel additions on>/nonbase/base 
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Quest Accession Number : 
112(18)16248~ CHEHABS 
Ferrochronie production 

of slag composition and 
ore with solid carbon 

USER 010976 PAGE 8 ( ITEH 15 OF 80) 

12162-<85 
journal 

by smelting 
temperature 

r~duction with coal. (I). Effects 
on smelting reduction of chromite 

Jung, Suk Kwang; Park, Dae Gyu; Cho, Jong Hin; Lee, 11 Ock; Kim, 
Young Jun 

Res. Inst. Ind. Sci. Technol. Pohang s. Korea KR 790-330 
Taehan Kumsok Hakhoechi; (89) P 698-705; Vol 27; No 8; In Korean; 

Caden: TKHCD; ISSN: 0253384; 
:~ctions: 154002 
Registry No.: 1308-31-2 <smelting reduction of ore, with coal, 

temperature and slag composition effects on>; 11114-46-8 <smelting of, 
from chromite ore, temperature and slag coaiposition effects on> 

Hol. Formula: Cr2Fe04; C.Cr.Fe.N.Si 
Terms: ferrochromium smelting reduction chromite ore I coal 

reduction snielting chormite ore I slag ferrochromium smelting 
reduction chromite 

CT: COAL,<reduction by, in ferrochromium smelting from chrom~.te ore, 
temperature and slag composition effects on>/KINETICS OF REDUCTION,<of 
chromite ore with coal, for ferrochromitnn smelting, temperat.ure and 
slag composition effects on>/REDUCTION,<of chromite ore with coal, for 
ferrochromium smelting, temperature and slag composition effects 
on>/SLAGS,cc.dl-combustion,<in ferrochromim smelting from chrortite ore 
with coal>/nonbase/base/compounds 

Quest Accession NUmber : 12122718 
112(14)122718 CHEMABS journal 
Low-chromium cast iron containing up to 1.5, chromium obtained by 

dissolution of ferrosilicochromium 
Warchala, Tadeusz; Borkowski, Stanislaw 
Politech. Czestochowska Czestochowa Pol. PL 
Prz&gl. Odlew.; (89) p 1~1-4; Vol 39; No 4; In Pol; Coden: PRZOA 

ISSN: 0033227; 
Sections: 155001 
Registry No.: 11133-78-1 <inject i.on of, to cast iron, optit:tization 

of>; 37246-03-0 uses and miscellaneous <manufacture of :..ow , by 
injection .;,f ferrosi licocht:"omium> 

Hol. Formula: C.Cr.Fe.Si; W99 
Terms: chromium cast iron ferrosilicochromium injection 
CT: PROCESS OPTIHIZATION,<of injection, of ferrosilicochrouium, to 

cast iron>/nonbase/base 
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Quest Accession Nimi>er : 12010092 
112(02)010092 CHEKABS journal 

9 (ITEM 17 OF 80) 

!~roving the production of high-carbon ferromanganese in electric 
furnaces 

Hironenko, P. F.; Gasik, H. I.; Ovcharuk, A. N.; Velichko, e. F.; 
Koval, A. v. 

Dnepropetr. Metal!. Inst. Dnepropetrovsk USSR SU 
Stal'; (89) P 45-8; No 8; In Russ; Caden: STALA; lSSN: 0038920; 
Sec':ions: 154002 
Registry No.: 12604-53-4 <manufacture of high carbon, in electric 

furnace, optimization of> 
Hal. Formula: c.Fe.Hn.P.Si 
Terms: high carbnn ferromanganese electric furnace optimJzat.:.on 
CT: FURNACES,el.ectric,<ferromanganese manufacture in, optir.iization 

of>/PROCESS OPTIHIZATION,<of smelting, of high carbon fenomanganese, 
in electric furnace:>/SLAGS,<basicity o[, optimization of high carbon 
ferromanganese manufacture in electric furnaces in relation 
to>/nonbase/base 

Quest Accession Number : 11199152 
111(22)199152 CHEHABS journal 
Conservation of low-carbon ferrochromium in the manufacture of alloy 

steels 
Rzeszowski, Marek; Zielinski, Krzysztof; Dec, Marek; Pasierb, Jan; 

Nowosielski, Czeslaw; Wypych, Jozef; Lipcwczan, Karol; Newski, Wieslaw 
Inst. Metal. AGH Krakow Pol. PL 
Wiad. Hutn.; (89) p 109-13; Vol 45; No 4; In Pol; Caden: WIHUA;. 

ISSN: 0043513; 
Sections: 155001 
Registry No.: 12718-23-9 uses and miscellaneous <manufacturn of, Jn 

electric furnace and ladle, ferrosilicochromium finishing in>; 
12773-74-9 <*>; 37245-24-2 <*>; 39302-97-1 <*>; 39467-32-8 <*>; 
55336-00-0 <*>; 56524-37-9 uses and miscellaneous <*>; 60429-8"--7 uses 
and miscellaneous <*>; 73135-29-2 <*>; 123430-10-4 <in steelmaking, 
finishing with, in electric furnace and ladle>; 123L81-69-6 
preparation <manufacture of, in electric furnace and ladle, 
ferrosilicochromium finishing in>; 123481-70-9 <*>; 123481-7:-o <*>; 
123481-72-1 <*> 

Hal. Formula: C.Cr.Cu.Fe.Hn.Ni.Si.Ti; C.Cr.Fe.Hn.Si; C.Cr.Fe.Hn.Ni.-
Si; c.cr.Fe.Mn.Mo.Si; W99; c.cr.Fe.Hn.Ho.Ni.Si; c.cr.Fe.Si; 
C.Cr. Fe.Mn.Si; C.Cr .Cu.Fe.Mn.Ni.Si; C.Cr .Cu. Fe .Hn. Ni. P.Si 

Terms: ferrosilicochromium steelmaking electric furnace ladle 
CT: nonbase/base 
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Quest Access~on Nunt>er : 11101917 
111(12)101917 CHEHABS patent 

10 (ITEM 19 <•F 80) 

The addition of ferroalloy slags to iro;1 silicate slags for the 
manufacture of chemical- and fire-resistant fibers 

Tu".>vinen, Frans Heikki; Salervo, Aarno Taneli 
Outokl1Jl1)U Oy 
Finland FI 
Finn.; (890428) P 12 pp.; In Finnish; Caden: fIXXA; 
Pat. No.: 78446; Int. Class: C03C-013/06 A; Doc. Code: B; 
Appl.: FI 87/5237 871127; 
Sections: 157006 I 154 
Registry No.: 1305-78-8 uses and misceJlaneous <concentration of, 

control of, in iron silicate containing slags, for chemical and fire 
resistant fibers>; 1309-48-4 uses and miscellaneous <*>; 1344-28-1 
uses and miscellaneous <*>; 7439-89-6 uses and miscellanec•us <*>; 
7440-02-0 preparation <iron silicate containing slags from manufacture 
of, enrichment of, with silica, ferroalloy slags in, for chem:..cal and 
fire resistant fibers>; 7440-47-3 uses and misce:.laneous 
<concentration of, control of, in iron sili-:ate containing slags, for 
chemical and fire resistant fibers>; 7440-50-8 preparation <iron 
silicate containing &lags from manufacture of, enrichment of, with 
silica, ferroalloy slags in, for chemical and fire resistant fibers>; 
7631-86-9 uses and miscellaneous <concentration of, contra: of, in 
iron silicate containing slags, for chemical and fire n~sistant 
fibers>; 14808-60-7 uses and miscellaneous <enrichment with, of iron 
silicate containing slags, ferroalloy slag addition in, for chemical 
and fire resistant fibers> 

Mal. Formula: Cao; HgO; Al203; Fe; Ni; Cr; Cu; 02Si 
Terms: iron silicate slag silica fiber I ferrochromium slag silica 

fiber / nickel smelting slag fiber I copper snielting slag fiber 
CT: SLAGS,<iron silicate containing slags, enrichment with ferroaJJy 

slags and quartz for chemical and fire rnsistant 
fibers>/SLAGS,ferroalloy,<en::::-ichment with quartz and, of molten iron 
silicate containing slags, for chemical and fire resistant: 
fibers>/SLAGS,ferrochranium,<enrichment with quartz and, of molten 
iron silicate containing slags, for chemical and fire rt!Sistant 
fibers>/SYNTHETIC FIBERS,slag,<chemical and fire resistant, from iron 
silicate based slags, by modification with ferroalloy s:ags and 
quartz> 
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Quest Accession Nuntler : 11101916 
111(12).Jl916 CllEHJ\BS patent 

11 ( ITEH 20 OF 80) 

The use of alumina- and silica-based ferrochromium slag~ in the 
manufacture of alkali- and fire-resistant fil~rous materials 

Tuovinen, Frans Heikki; Salervo, Aarno Taneli 
Outokumpu Oy 
Finland fl 
Finn.; (890428) p 7 pp.; In Finnish; CodPn: FIXXA; 
Pat. No.: 78447; Int. Class: COJC-013/06 A; Doc. Code: £.; 
Appl.: Fl 87/5238 871127; 
Sections: 157006 I 154 
Registry No.: 1309-48-4 uses <tnd n1ii;cPl la11Po111; <co11cP11tration ot, 

control of, in ferrochromium slaq L>ased almniua maqnesia silic<-. alkali 
and fire resistant fibers, alumina si 1 ka acklition lor->; 111 M-46-ll 
<slags from manufacture of, alumina nMqnesia silica alkali and fire 
resistant fibers from, with controlled magnesia content> 

Hol. Formula: HgO; C.Cr.Fe.N.Si 
Terms: ferrochromium slag alumina magnesia si 1 lea I slag alwnJua 

magnesia silica fiber 
CT: SLAGS, ferrochromiuM,<alumina magnesia Ai Ilea fil~rA from, with 

magnesia content controlled by alu111tna silica ad<IJtJon , fur 
spinnability>/SYNTHETIC FIBERS,magnest1u11 <1luminosJ I icate,<mam:fact111 e 
of alkali and fire resistant, from ferrochromium slags, with alumina 
si I ica mixtures for decreased magnesia content aml 
spinnability>/nonbase/base/c<lll1p()unds 

Quest Accession Number : 11081756 
111(10)081756 CHEMABS report 
Separation and recovery of metals fr<>111 zinc-treated superal ic•y scra1> 
Laverty, P. ll.; Atkinson, G. B.; Desmoml, ll. P. 
Reno Res. Cent. U. S. Bur. Hines Reno USA US NV 
Document type: TF.CHNICAL REPORT; Anr. Hin~s RPfl- Invest.; (89) p 

20 pp.; No RI 9235,; In Eng; Coclen: XAMIA; ISSN: 0096192; 
Sections: 154002 
Registry No.: 7440-02-0 preparation <recovPry of, CrrAll su~~ralloy 

scrap>; 7440-47-3 prf>paratJon <recovery ol, Crom s11pPraJJoy scrap, for 
ferrochromium preparation>; 7440-48-4 prr>pilrilt ion <r .. cnvp1·y of, from 
AuperaJloy scrap>; 7647-01-0 uses and mJ11c:P.llanemm <IP11chlng by, c1f 
superalloy scrap, for cobalt and nickel recovery>; 11114-46-fl 
<preparation of, from superalloy scrap>; 12629-04-8 <scrnp, cobalt au<I 
nickel recovery from>; 12773-70-5 <*>; 54425-27-J ~·~ 

Hol. Formula: Ni; Cr; Co; ClH; C.Cr.f'e.N.Sl; 
c.co.Cr.Fe.Hn.Ni.Si.Ta.Ti.W.Zr; 
C.Al.Co.Cr .Cu. Fe.Mn.Ht•. Nb. Ni.SI .T;i. Ti. W. ·:., ; 
C:.Al .Co.cr.llf .Hu.Ho.Ni .Ta.Tl 

Ternta: ouperal loy m:rc1p r.oh11lt 11i• l:o·I • .. , . ., ... •; 
CT: HETAl,S,p1r•p.11r1llo11,<1PC'11vr•1y "', ''"'" ::11p•·1.1l111y !:1 1.11 /111\STI·: 

SOLi OS, scrilp, <111111"• .1 I I 11y, n11>.1 I I .111• I 11 i r-1: .. 1 ·• "v"' y 
f ro111>/no111>a11,./l1.1!:••, 1·111111111111111!: 
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Quest Accession NUllEer : 11063219 
111(08)063219 CHEHABS journal 
Oncologica~ danger in processing self-disintegratinq f.laq o( 

production 01 low-carhon fPrrocluomitm1 
Pokrovstaya, L. V.; taslavskii, A. K.; Varzina, N. v. 
USSR SU 
From: Ref. 1.11., HPtall. 1989, Abstr. No. lVl:?.2. 
Prof. Bolezni Pylev. Etiol., H.; (88) P 72-6; In Russ; CodP.n: 

DJRAP; 
Sections: 159005 I 104 I 156 
Registry No.: 7440-47-3 biological stucties <air pol Inti on by duut 

containing , exposure to, cancer 1 i sk f cont, t 11 low carbon 
f errochromha .anuf acture>; 11114-46-8 <low carbon, 111<11m fact ure of , 
self disintegrating slag from, processing of, cancer risk trom> 

Hol. For111Ula: Cr; C.Cr.Fe.N.Si 
Ter-.a: ferrochromh• slag 

ferrochr<mh• slag air pollution 
proces1:>i11q cancer risk I dust 

CT: AIR POLLUTION,<by chrontlt• contatntng dust, exposure to, citncer 
risk fraa, in low carbon ferrochrontltllll llklnufacture>/BRONOIJ ,disease u, 
chronic bronchitis,<from exposure to low ca1bon ferrochi-cllllitn t:lag, of 
humans>/DUST,<chromilllll containing , air pollution by, expoE>ure to, 
cancer risk from, in low carbon ferrochromiWR ..anufacture>/Sl.A.C.S,<hua 
low carbon ferrochromit• manufacture , prOC'essing of, cance1· rlr.1:: 
fraa>/STOHACH,neoplasm,<risk of, exposure to low carbon ferroc:hr0111J1 ... 
slag effect on, of hu111ans>/STOHA.Ct1,gaat r lt is,<chronic, Crom exposu1e 
to low carbon ferrochr0111iU111 slag, of htlllk111s>/11onbase/base/compou11<Ju 

Quest Accession Nllllt>er : 110614fi8 
111(08)061468 CHEHABS patent 
Hanuf acture of low-ca1bon ferrochr0111lum 
Bushuev, G. F.; Oi::trovsk ii, Ya. I.; Ser<lltov, Yu. P.; Shcherbt 11, ~. 

N.; Kirichenko, N. F.; Naryzhnyi, v. D.; Hezyakaev, G. v.; Vot.yakov, 
A. G.; Voloshchuk, N. A. 

USSR SU 
From: Otkrytiya, Izobret. 1989, (17), 96. 
U.S.S.R. ; (890507) In Russ; Cock>n: IJRXXA; 
Pat. No.: 1477761; Int. Claaa: C22C-OJJ/04 A; ::>oc. Code: A.2; 
Appl.: SU 4291545 870728; 
Sections: 154002 
Registry No.: 11114-46-8 <1118nufacture of low carho1:, frl"llll 

ferrosi licochromium, melt treatment in>; 11133-78-J <fer nx hromium 
from, Melt treatment for> 

Hol. Formula: C.Cr.Fe.N.Si; C.Cr.fe.SI 
Terms: ferrochromlum decarb11rizJ11t1 !l111<·ll inq 
CT: CffROHllJH ORES,<in ff"r 1rw·har·mi11111 n1.111•1I .1•·1111•· , n1<•ll I ... 11111<•111 

with mixture conli1l11i111p/l,fHF:,rh••mi• .ol, ;,, I•, ,,,..,,..,,,.,,,111 111.111•11 .. , ,,,,. , 
melt treat111Pnl. with mixt llll' n111l .1i11i11·1 ·,. .. .,,, 1·:··/h.,,:•·/<·•"''l"'"""·: 
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USER 010976 PAGE lJ C lTEM 24 OF 80) 

Quest Accession Nlllllber : 10235021 
110(26)235021 CHEMABS report 
Production of refined ferr0111anganese in a transferred-ARC: plasma 

furnace 
Schoukens, A. F. S.; Ford, H. 
Counc. Hiner. Technol. Randburg S. Afr. ZA 
Fro.: Gov. Rep. Announce. Index (ll. s.) 1988, 88( 22), Ahf•tr. No. 

856, 101. 
Doct-nt type: TECHllICAL REPORT; Report; (88) P 25 pp.; No 

HINTEK-M2!>0D; Order No. PB88-233895,; In Eng; Avail.: NTIS; Coden: 
D8REP; 

sections: 154002 
Registry No.: 12604-53-4 <production of refined, in transferred at·c 

plasma furnace> 
Hol. Formula: C.Fe.Hn.P.Si 
Tenia: pla&11a furnace refined ferromangant>se production 
CT: FtJRNACES,<plasma, production of 1efined ferromanganese 

in>/nonba&e/base 

Quest AcceBBion 
110(22)196947 
Use of waste 

RUllber : 10196947 
CHEMABS journal 

slag fraa ·r<Jlllanganese manufacture in cupola -1tt11q 
of cast iron 

Koteshov, N. P.; Hasich-Stukalc, O. Yu.; Sotsenko, A. v. 
USSR SU 
Liteinoe Proizvod.; (88) P 24-5; No 12; In Russ; Caden: LIPRA; 

ISSN: 0024449; 
sections: 155002 
Registry Ro.: 11097-15-7 prepar'!tion <111-'lnufacture of, ferr~1n9anesP. 

replace.ent with slag in melting charge foi>; 12604-53-4 <111an11facture 
of, slag waste fro., cast iron melting charge with> 

Hol. Formula: W99; C.Fe.Hn.P.Si 
Tenis: 11anganese oxide slag cast iron I ferrOManganese slag cast 

iron I roll cast iron melting slag 
CT: CASTING PROCF.SS,<of cast t ron, fPrromanganese waAte sl ~q In 

111elting charge for>/ROLLS,<cast iron for, ..elting of, ferromanganesP. 
slag waste in charge for>/SLAGS,<f P.rr<>rMnqanese waste, cast iron Crom 
111elting charge containing>/nonbase/base 

Quest Accession Nlllllber : 10177067 
110(20)177067 CHEMABS journal 

v. 
Improvement of the ..anufacture of lnw-r;rrhnn f Prror.hromhrm 
Shcherbin, A. N.; Ostrovskii, Y.1. I.; '"":1111 .. •1, c:. t".; M••7.y.1I ·IPV, c:. 

Serov. Zavoct Ferrospl1tvov 1JS~H :.11 

Stal•; (89) P 47-9; No I; 111 1~11·:·: • ... 1. "' ::Tfll,I\; 1:;::11: · 11111'1:•11; 
Sections: 154002 
Regialry Nu.: 11114-•16-A 'l"'"I'" ,, , .. ,, .. 1 '"" ... 111><111, ii··•·•''""'''"' 

lime for>; 6027.6-79-1 ···•·. 
Mot. Form11l;i: c.cr.r····.N.Si; ,._c, .I•·.::, 
Terms: ferror.hromium snlf:'lt.incJ cl•w.irl"'"·'' "" I i111<· 

CT: LIHE,chemical,<hiqhly dPc.1rho11.11 .. .r. '"' l11w 1-.111>011 1•·1111· '"'"11111111 
sme 1 t ing>/nonl>ase/base/conipounrls 
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USER 010976 l'J\GE 14 ( ITEH 27 C•F &O) 

Quest Acce .. sion Number : 10079781 
110( 10)079781 CHEMABS journal 
Plasma in ferrochrcaiu. manufacture 
Rozoli.o, Paulina; Ancut, R. 
ICEK Czech. CS 
Hetalurgia (Bucharest); (88) P 127-JO; Vol 40; No 3; In Rom; 

CodPn: HTURA; ISSN: 0461957; 
Sections: 154000 
Registry No.: 11114-46-8 <preparation ot, PlaS111achrome proce~s for> 
Hol. For.ula: C.Cr.Fe.N.Si 
TerMB: review ferrochr0111h• .anufacturO? PlaSlllitchrome pnx:ess 
CT: PLASHA,che.ical and physical eflecls,<fenuchromh• smeltinq 

in>/nonbase/base/compounds 

Quest Accession NU91ber : 09213919 
109(24)213919 CHEMABS journal 
Ferrochromium !'rOlll domestic lateritic chromite& 
Nafziger, Ralph H. 
All>any Res. Cent. Pyr0111etall. Sect. u. s. Bur. Hines' USA us OR 
J. Het.; (88) P 34-'i; Vol 40; No 9; In Eng; Code11: JOHTA; ISSN: 

0022267; 
Sections: 1">4002 
Registry No.: 1308-31-2 <concentrate from 1 aterit le cc.:halt nickPl 

ore waste, ferrochromlum smelting from>; J 1J 14-46-8 <smelting of, from 
chraaite concentrate from laterilic cobalt nickel ore waste> 

Hol. FOC'lllllla: Cr2Fe<>4; c.cr.Fe.N.Si 
Terms: ferrochromhnn smelting chromitf'! ore waste I cobalt nickel ore 

waste ferrochromilllll 
CT: COKE,metallurgical,<chromite concentrat.f'! smeltJnq with, for 

ferrochromi1nn preparation>/WASTE SOLIDS,<laterltic r.ohe1lt nickel ore, 
ferrochromium &111elting from chromite concPntrate f rom>/nonbase/base/c
ompounds 

Quest Accession Number : 091941~2 
109(22)194342 CHEHABS journal 
Modeling of step-wise reduction of iro11-chrumlum-nJckel ores 
Petrov, L. V.; Kolesnikov, Yu. A.; Kot ii, v. N. 
US~R SU 
rrom: Ref. Zh., Hetall. 1988, Abstr. No. 5Al03. 
Soversh. Tekhnol. i Avtomatiz. StalepJavil'n. Protseasov; (87) P 

67-71; No 6; In Russ; Caden: DlRAP; 
Sections: 154002 
Registry No.: 11097-IS-7 prcpilr;ltin11 <pfq, rn11f>ltJ11q of, f111111 lrn11 

r.hromJum nickel ore>; 11114-tlf,_fl "'"' 11 i "'I "'. r ''"" i ""' · 111 ••nl "'" 
nickel ore>; 11113-76-9 <*> 

Hol. Formula: W99; <".Cr.fe.N.Si; l•·.lli 
Terms: iron r:hromi11111 nir:kPI "'" !an .. 11 ;.,., 1•i•1 

ore I ferroch1nmi11m r:1111.·Jti11q ,.,.,, ... · .. ,. 
r:omplex orP 

CT: 11<' 1bC1SP/IJ,1!:,./r:1""l"""ulr; 

i r "" ~:n.,. ... I t i 1" 1 

l•·111111h·l:•·I 
., ''"!'I 1··: 

.,, .. , , i "'' 
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Quest A-=cession Rualber : 09173979 
109(20)173979 CHEHABS journal 

15 (ITEH 30 (•f' 80) 

H.C. ferromanganese production on the high ahnina practir e usinq 
100\ Hoanda ore 

Ratzlaff, ~ichard G. 
Elke.a Het. Canada Inc. Beauharnois Can. CA PQ 
Electr. f'urn. Con!. Proc.; (87) P 169-73; Vol 44,; In Eng; Coclen: 

Ef'CPA; ISSN: 0096,12; Date: 86; 
Sections: 154002 
Registry No.: 12604--53-4 <smelt.Ing of high cacbon, high ahunrna slaq 

for> 
Kol. f'OTIIUla: C.f'e.Hn.P.St 
Terms: ferronianganese &Melting high alumina slag 
CT: nonbase/base 

Queet Accession Nuni>er : 09173954 
109(20)173954 CHEHABS report 
The production of refined ferromanganese in a transferreo-arc plasma 

furnace 
Schoukens, Albert Francois Simon; f'ord, Michael 
Pyrometall. Div. HINTEK S. Afr. ZA 
Document type: TECHNICAL REPORT; Rep. - HINTEK; (88) p 21 pp.; No 

H250D,; In Eng; Coclen: RHNTD; ISSN: 0254181; 
Sections: 154002 
Registry No.: 117117-98-3 <production of, in transferred on plasma 

furnace> 
Hol. Formula: C.Fe.Hn.P.Si 
Teras: ferromanganese smelting refining medium carbon ,· plasma 

furnace ferromanganese Slllelting refining 
CT: FURNACES,elec-tric,<transferred arc plasma, ferr0111<•nqanese 

smelting and refining in>/nonbase/base 

Quest Accession Number : 09153715 
109(18)153715 CHEHABS journal 
The effect of nickel additions on the decarbur.i.zat.ion oJ liquid 

high-carbon f errochromium 
Dresler, w. 
Sch. Eng. Laurenti.an Univ. Sudbury can. CA ON 
Iron Steelmaker; (88) P 43-51; Vol 15; N'J l; In Eng; Caden: 

IRSTD; ISSN: 0275868; 
Sections: 155001 
Registry No.: 7440-02-0 rer1r.tions ..-111 nxyqPn cler.r1rh11rfz. t.ln11 nf 

liquid high Ccl1ho11 f<>1 ,,,,.,.,,, ... ; ... ,, ; IJH;•-1111.·1 , ..... , ;,...,, 

<decarb11rizatlo11 with, of I i•1uid hi'llr ···"'"''' ,,., .,,,·hrr1111i11111 11ir·l:•·I 
,.ffect on>; 111111-46-H <n;:yCJPll ,, • ., .. "'''" i· •I; .... "' hiqlr '"""''" i•111id. 
11ickel effE>cl •11P 

Ho!. f'orm11la: Hi; o;>; r·.n.f"•·.11.:~; 

T~·rms: clPr;;:uh1" i7.df ion I iq11i1I hi·1h ··.•tlu1n ,,., ,,.,·lt1t'fni11111 11i1-l:•·f 
rlec,1rl>11riz.tt.i1111 I irfllirl f••11rwh1r11nin111 •Ir· 1111 .. .i,11.11ni•· rf .. 1·.11r.11 i~· .• 11 i"" 
I iq11id ferror.h1omi11111 I oxyq .. 11 1li·1·.111"" i7.·•I i1111 I iquld f,., ,,.. •1111rni11111 

ninmlat ion 
CT: PROCESS STHIJl,/\TlON,physlrnrh,.rni•·.tf, '"I n::y•1•·11 dnr·.rr 1•111 · .• rt i1111, 

11f liquid high carhon ferrochromi11m /11,.1111 . .,: .. /li.1!:"/"'"''1""'"'1:; 
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USER 010976 PAGE 16 (ITEM J J ( ·f' 80) 

Que&t Acces&ion Nunmer : 09077144 
109(10)077144 CHEHA8S pate~t 
Charge for product io:l of ferrosi licochromitnn 
eorak, Arno&t 
Czech. cs 
Czech.; (880315) P 
Pat. No.: 248129; 
Appl.: cs 83/8969 
Sections: 154002 

2 pp.; In Slo; Coclen: CZXXA; 
Int. Class: C22C-OJ5/00 A; 
8)1201; 

Doc. Code: Bl; 

Registry Ho.: 1309--18-4 preparation <chromi1an ore cont<1ining , 
smelting charge with, ferrosilicochromium from>; 1318-16-7 1 ses and 
miscellaneous <smelting charge containing , ferrosilicochromtur1 fr0111>; 
7439-89-6 uses and miscellaneous <•>; 11114-46-80 <*>; 11:33-78-l 
<manufacture of, frcn inagnesia containing ore, smelting charcre for>; 
115907-91-0 <manufacture of, smelting charge for, magne&ia co1taininy 
ore in> 

Hol. fOC111Ula: Hg(); Al203.xH20; f'e; C.Cr.f'e.N.Si; C.C1 .f'e.SJ; 
Cr.f'e.Si 

Ter111&: ferrosilicochromi1.1111 smelting charge 
CT: COKE,<smelting charge containing 

from>/NOOD,chips,<smelting charge containing 
frC1111>/nonbase/base/c~unds 

Quest Accession Nuat>er : 09041217 
109(06)041217 CHEHA~iS journal 

ferros 11 lcochrcnltna 
terrosilic0< hromhnn 

Experiences in the inanufacture of ferrosilicochromiwn by a 
single-stage proces& 

New&ki, Wieslaw; Wyrobek, Alojzy 
Hut.:a Laziska Laziska Corne Pol. Pf, 
Hutnik; (87) p 273-5; Vol 54; No 10; 111 Pol; Caden: lll'TNA; 

ISSN: 0018807; 
Sections: 154002 
Registry No.: 115250-72-1 <smelting of, frcm chromium ores in 

electric furnace>; 115250-73-2 <•> 
Hol. f'ormula: W99 
Terms: ferrosilicochromium smelting chromium ore 
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USER 010976 PAGF. 17 ( ITEH J5 <•F 80) 

Quest Accession Number : 09009843 
109(02)009843 CHEHABS journal 
Effectiveness of the use of ferror'.ir0111lu111 in the Manufacture of 

corrosion-resistant steels by the VOO process 
Szwej, Renryk; Kulhawik, Nladyslaw; Hista, Stanislaw 
Huta Baildon Katowice Pol. Pl. 
Hutnik; (87) p 288-90; Vol 54; No 10; In Pol; Caden: llUTNA; 

ISSN: 00181107; 
Sections: 155001 
Registry No.: 11109-50-5 <111C>n11fact111"P of, with 

decarburizing, ferrochrOl'lh• effectiveness in>; 
stainless steel iaanufact:ure , with var.uum oxycr-n 
effectiveness of>; 12597-68-1 preparation <manufacture 
oxygen decarburizing, ferrochrondlllll effectiveness in>; 
12611-86-8 <*>; 39345-19-2 <*>; 51651-92-J <*> 

vacmn oxygen 
Jll14-4f-8 <in 
drcat'bt.r i zl n<J, 

of, witl. vacm• 
12611-7f:-8 <*>; 

Hol. Fonaula: C.Cr.Fe.Hn.Ni.Si; C.Cr.Fe.N.Si; W99; 
C.Cr.Fe.Hn.Ni.Si.Ti; Cr.Fe.Mn.Ni.Si; C.Ct'.Fe.Hn.Si; C.Cr.Cu.Fe.Hn.Ho.
Ni.Si.Ti 

Ter-.s: stainless steel 11anufacture !errochr0111iu111 econ0111ics , vacm• 
oxygP.n decarburizing stainless steel 

CT: nonbase/base/cC111pOunds 

Quest Accession Ntlllt>er : 082154 79 
108(24)215479 CHEHABS journal 
Analysis of slags, fro. ferrochromlnm production, by ICI' atomic 

a.:tssion and x-ray fluorescence spectt'ometry 
Kozak, E.; Hudnik, V.; Slekovec-Golob, H.; Vrecko, V. 
•eoris Kidric" Inst. Che.. Ljubljana Yugoslavia YU 
Vestn. Slov. Kem. Drup.; (87) P 351-60; Vol 34; No 3; In Eng; 

Caden: VSKDA; ISSN: 0560311; 
Sections: 179006 I 155 
Registry No.: 7429-90-5 analysis <detennination of, in sl<igs from 

ferrochr0111iu. proc•uction , by Inductively coupled plasma at t·mission 
and x ray fluorescence spectromel1y>; 7439-89-6 analysJs <*>; 
7439-95-4 analysis <*>; 7440-21-3 analysis <*>; 7440-47-3 anall·sJs <*> 

7440-70-2 analysis <*>; 11114-46-8 <pn~paration of, analysis of 
slags from, by inductively coupled plasma at emission a11d x ray 
fluorescence spectrometry> 

Hol. For111Ula: Al; Fe; Hg; Si; er; Ca; c.cr.Fe.N.Si 
Ter-.s: ferrochromiUlll production slag analysis spectror~try I 

inductively coupled pla&111a slag analysis I emission spectt'on~try slag 
analysis I x ray fluorescence slag analyflis 

CT: Sl.AGS,<from ferrochromlrnn prn<11wt Inn anaJyi;lr; of, hy 
Inductively coupled plam:i.1 .11. •·mi"" 11111 111d x 1.1y f I 1111· •·rn·,.,w,. 
flpectromett'y>/SPEC.'TR<X'HEHlrAI. Alff\l,'t::i::. •• . . ,,.j,;,:i1111,--11f '''··· ·: I I ("II 
fCl't'OChromlum prcxhicl 1011 , wil h i11•I"·' i ·I·,· ,.,,,, .. ,,.,. l'l-1·:111 /'/. llflY 
/\NAl.YSIS,fluort.tnr·1·11r·1·,<ol !;)_.HI!;''''"' I••,,,. h•••rni1nn 11111d11r·f i•111 •1r•ttl1.1!;-

' • /bdse I COll\>01111tlr: 
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Quest Access ion N1miber : 08171221 
l08(20Jl71221 CHEHABS journal 

18 (ITEM 80J 

The production of ferrochrome for the stainless steel il.dustry: 
past, present and future 

Sciarone, H. 
Consolidated Hetal 1. Ind. l.td. llSA us 
Iron Steelmaker; (37J P 28-9; Vol 14; No 4; In Eng; Ccxle11: IRSTD 

ISSN: 0275868; 
Sf>ctions: 154000 I 155 
R&Jistry No.: 1I114-46-8 

processes for>; 12597-68-1 
production for> 

<product ion of, plasma t:>rch and prere<ln 
preparation <making or. ferroduomium 

Hol. Formula: C.Cr.Fe.N.Si; W99 
Tenu: ferrochrane preparation plasma prPredn review 
CT: nonbase/base/compounds 

Quest Acee st> ion Number : 08154 213 
108(18)154213 CHEHABS patent 
Manufacture of low-carbon ferrochromium 
Shustorovich, v. H.; Patrikeev, v. S.; 

P.; Shushlebin, B. A.; Topil'skii, S. P.; 
; Degtyannikov, S. N. 

granules 
Glazunov, A. I.; Savt·lev, V. 
Ryss, H. A.; Buldako•, v. N. 

All-Union Scientific-Research Institute for Hetalluri,,lcal Hachine 
Construction 

USSR SU 
From: Otkrytiya, Izobret. 1987, (47), 120. 
U.S.S.R. ; (871223) In Russ; Coclen: URXXA; 
Pat. No.: 1361194; Int. Class: C22C-OH/04 A; 0220-02-. /04 B; 

Doc. Code: Al; 
Appl.: SU 4008255 860117; 
Sections: 154004 
Registry No.: 11114-46-8 <manufacture or granular, quenching of thin 

casting and crushing in> 
Hol. Formula: c.cr.re.N.Si 
Terms: ferrochromium melt ingot cooling I cast in~· ingot 

ferrochromium cooling 
CT: CAST HETALS AND Ai..LOYS,<ferrochromJum, quenching c•f, fnr 

granulation>/CASTING 
granules by quenching 

PROCESS,<of ferrochro111i11m, in man11f<ct111i11g 
and crushing>/nonbase/base/compounds 

Quest Accession Number : 08149S81 
108(17Jl49581 CllEHABS patent 
Manufacture of thermofert 11 i z,.r i 11 '. I•.,., I I, .• 

t.ypen of !urnac:pr., 1mi11q fP11or-l1111111i11111 · 1 •·r 

Correia cla SI lw•i r .i, R11h,.n:; 

i 11rhwt I r111, • 1 111 111•1 

llmaos Ayres s. I\. r·nrn:t 1111·11 .. :: l11•h1··• 1;' 

nra~l 1 OR 
'••111•·rr·ir1 

Bretz. PPcll<lo 1'1; p:/i11;1 11 I''· l'I"; '" •· •': •·• .. 1··11: 111·:·:::1•; 
Pal. No.: 116 ()0')11'1; 1111. ("l.o::::: '""' "'' Pfl ~; , ...... , ...... /I; 
App I.: llR 1111/'lll'> 111,0 Ill I; 
Sections: 119006 
Terms: t.heruK1fert I Ii z~·r f Prrrn·h1'"'Ii11111 ·:I -"I 
CT: fERTil.f?.Eqs,t hPrmo-,<111.i1111f o1•·1 "' •· ••I, 11 '"" r ,., '••· '" ""'111111 

1:1 aqs>/Sl,AGS, fer rrwhromi 11111, <th.,1111111 .. 1 1 i I i ··• ·1 •: I 1•1111 · 
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USER OIO'H6 l'l\C;E 

Quest Accession Nunt:>er : 08149579 
108(17)149579 Cl!EHABS patent 

19 ( ITF.H 40 < •F 80) 

Manufacture of thermofuertilizers in electric, induction, c•r other 
types of furnace, using ferromanganese s I ays 

Correia da Silveira, RutlPns 
Irmaos Ayres s. A. Construcoes Industria e Comercio 
Brazil BR 
Braz. Pedido PI; (871027) p 6 pp.; In Port; Caden: BPXXD; 
Pat. No.: 86 00984; Int. Class: C05F-013/00 A; Doc. Codt: A; 
Appl.: BR 86/984 860307; 
Sections: 119006 
Terms: ferr0111anganese Rlag thermofertilizer 
CT: FERTILIZERS,thermo-,<manufacture of, from ferrom<nganese 

slags>/SLAGS,ferromanganese,<thermofertllizers from> 

Quest Accession Nunber : 08098374 
108( 12)098374 CHEHABS journal 
Improvement of the electrot.hPrn1lc technology for 

ferrosilicochromomang,mese based on the phase equilibrium of m<.nganous 
oxide-magnesium oxide-chromic oxlde-al11mi num oxi.-Je-si licon dloxhJc 
syste:· .. s 

Takenov, T. D.; Baisenov, s. o.; GabduJ lJn, T. G.; Zhakibeko', T. o. 
USSR Sll 
Pr-vo Ferrosplavov, Novokuznetsk; (87) P 91-5; In Russ; Coclen: 

03RAP; 
Sections: 154002 
Registry No.: 1308-38-9 properties <systems, almntna 111aqneala 

manganous oxide silica , phase equi l lhri11m in, electric smej ting of 
ferrosilicochromomanganese in relation to>; 1309-48-4 pre-pert tes 
<systems, alumina chromia manganous oxide silica , phase equ; librium 
Jn, electric smelting of ferrosilicochrnmomanganese in relatJon to>; 
1344-28-1 properties <systems, chromia magnesia manganese oxid( silica 
, phase equilibrium in, electric smeltin~1 of 
ferrosJ licochromomanganese in rel at ion to>; 1344-43-0 prc•perties 
<systems, altm1ina chromla magnesia sil lea , phase equilibrium In, 
electric smelting of ferrosilicochronlOlllanganPse In relatlc•n to>; 
7631-86-9 properties <systems, alumina chromia magnesia m<mganese 
oxide , phase equilibrium in, electric smelting of 
ferrosllicochromomanganese in relation to>; 113169-73-6 <t·lectric: 
smelting of, from mixture of chromium ore and manganese l•re coal 
briquets, phase equilibrium of oxide syatem in relation to> 

Hal. Formula: Cr203; HgO; Al203; HnO; 0251; W99 
Terms: ferrosi I icochron10P1angi111esP Pl••rt 1nt.h,.,rmlr fln1Pl t. lnq char<!" 

coniposltion I phase eq11ilibri11111 mdd•• i:v,,l •·111 t1•11rn:i I ic"""'""""'''"CJ·•11•·-
Be 

CT: CllROMlllM ORF:S,<Plf>c·•.1 ir f:m•·ll i11•1 ••I I··· '"':i I l,.1u:h11~1u1111 '"I'"''''"' 
from llliXllllf' O[ nl•lllCf•1111'f;P rtl•' 1·11.d fq i·rr• I,. -111•1, ••:.rid" '')"''·'ff ph.1!:" 
,.q11lllbri11111 in p•l.11 inn I•• ,., .... ,., ·I·,.,, I,. rn"'·ll ;, 1 "' 
f ttrrOflf l fCCH'hf OflltJUlflttff,tll''!;1• f I llfll llli ··I 111 • •1f • 111r1rni11111 1u •• .11111 111 '1'(•1111 1•;1• 

IJ[C wl th, 11>< id•• 1:y::I •·111 ph.ir:•· •·q•d I il·1 i ""' i 11 1 "I .11 i1111 I"· /fl. 111:/\tll·:::i: 
nRP.S,<P)Pr.t tic :am•ll :liq nf l••11•1!:i Ii•'" lir 111t1••111.11u1111 1 ··:•· f 111111 mi 1 111•' 111 

1'11n1ml11111 '"" ;ind IHiq111•tn r-11111.1111111•1 '"·" .111d, "::ill•• ::y::l·•11 ph.11;1• 
1•q11llihri11m In 11•l.1t.io11 to> 
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USER 010976 l'AGF: 20 ( ITEH 4 2 (•f' 80) 

Quest Accession Number : 08097396 
108(12)097396 CHEHABS journal 
Refinement of technological conditions fnr the product ion of 

ferrochromolignosulfonates 
Dadyka, L. A.; Gevorgyan, v. N. 
USSR SU 
f'rom: Ref. Zh., Geol. 1987, Abstr. No. 111.71. 
Rastvory i Tekhnol. Trebovaniya k ikh Svoistvam, Krasnodar; (86) p 

93-8; In Russ; Coden: D3RAP; 
Sections: 151002 
Registry No.: 8075-74-9 <drilling fluid adclltlves> 
Hol. Formula: W99 
Terms: drilling fluid iron chromium I lquosul fonatt 
CT: DRILLING FLUIDS AND Hl•DS,<containing chromium iron 

lignosulfonate> 

Quest Accession Number : 08079179 
108(10)079179 CHEHABS journal 
Chromium yields of oxygen-treated high-carbon ferrochromium in the 

presence of nickel 
Dresler, Werner 
Laurentian Univ. Sudbury Can. CA ON 
Proc. Stee lmaking Cont.; ( 86) P 3 7-4 J; Vol 69; No Int. I non Stee 1 

Congr. , 5tt-, 1986, Bk. 1; In Eng; Coden: PSTCE; 
Sections: 154002 I 155 
Registry No.: 1308-38-9 reactions -:in slag from decar-buriz.::tion of 

ferrochromium, alloy nickel content effet on>; 11 Jl4-46-8 
<decarburization of, chromium yiPld in, nlckel effect on>; 112~87-91-4 
<chromium yield of, from decarburization of high carbon ferrocl.rom!:::::> 
; 112387-92-5 <*>; 112387-93-6 <*>; 112387-94-7 <*>; 112c87-95-R 
<chromium yield of, from decarburization of high carbon ferroct.romium, 
nickel content with respect to>; 112387-96-9 <*>; 112387-9·.-o <*>; 
112387-98-1 <*>; 112417-58-0 <*>; 112771-99-0 <*>; 112772-00-6 <*> 

Mol. Formula: Cr203; C.Cr. f'e. N. Si; C. Cr. Fe. Si; C.Cr. f'e. Ni. Si 
Terms: fern.chromium decarburizadon nlr.kel chromium yield 
CT: SLAGS,<from ferrochromium decar!Jurization, chromium oxlrle 

concentration in, alloy nickel content effect 011>/no11baee/1.Jase1compou
nde 
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Quest Accession Number : 08059964 
108(08)059964 CllEHABS journal 
Predicting the change of the slag lining thicknes:. in a 

high-teq>erature reactor (ladle) during the si I icothennic pnoduction 
of ferrochromhun 

Buslakov, A. P.: Krupennikov, S. A.; Filimonov, Yu. p.; Rohlova, O. 
S.; Vasil'ev, V. I.; D'yakonova, L.A.; G11edi11a, I. A.; Naryzlnyi, V. 
o. 

MISiS Moscow llSSR SU 
Stal.; (87) p 49-52; No 9; In Russ; Coden: STAL.A; ISSN: ( 038920; 
Sections: 154002 I 155 
Registry N<J.: 11114-46-8 <preparation of, slag lining co1 tcol fn 

ladle in, model for> 
Mol. Formula: C .Cr. fe. N. Si 
Terms: ferrochromium ladle slag lining model 
CT: LADLES,<slag lining of, in ferr0<·hromf11m 

preparation>/LININGS,<slag, or Jctdle in terrod1corni11m 
preparat ion>/FROCESS SIMULATION ,phys i cnchPmir.a I, <of s l aq lini nq 
formation in ladle in ferrochron1ium pri>paratio11>/Sl.AGS,<Lning in 
ladle, in ferrochromiun1 preparatio11>/110111J.ise/b11s<>/1..:umpo1111ds 

Quest Accession Number : 08042140 
108(06)042140 CHEHABS journal 
The production of ferrochrome for the stainless steel illdustry: 

past, present and future 
Sc1arone, Marcel 
Cun sol. Meta 11. Ind. J,td. 
Proc. Steelmaking Conf.; 

Congr., 5th, 1986, Bk. l; In 
Sections: 156000 

USA US 
(86) P 3-5; Vol 69; 
Eng; Codo:>n: PSTCE; 

No Int. I rc•n Stee 1 

Registry No.: 12597-68-1 prE'paratlon <ferrochrome and chromium 
silicide for production of, preparation of>; 71991-61-2 <ptel'aratlon 
of, for stainless steel production>; 112264-73-0 <*> 

Hol. Formula: W99; C.Cr.Fe.Si; W99 
Terms: review ferrochrome stainless stPP) pro<!uc:tion I s! 1 lc-ochrnnie 

stainless steel production review I stainless steE'l fen ochrome 
silicochrome review 

CT: b&se/nonbase 
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USER 010976 PAGE 

Quest Accession Number : 08024998 
108(04)024998 CHEHABS patent 
Ferrochromhun manufacture 

22 (ITEM 46 (•f 80) 

Bushuev, G. f'.; Likhobaba, v. I.; Ostrovskii, Ya. I.; Mezyalaev, G. 
V.; Shcherbin, A. N.; SErditov, Yu. P. 

USSR SU 
U.S.S.R. ; (870823) 
Pat. No.: 1331900; 
Appl.: SJ 4042116 
Sections: 154002 

In Russ; Coden: llRXXA; 
Int. Class: C22C-033/04 

860324; 
A; Doc. Code: Al; 

Registry No.: 11114-46-8 <manufacture of, ore smelting with silicon 
in> 

Hol. Formula: C.Cr.Fe.N.Si 
Terms: ferrochromium smelting ore reduction sjlicon 
CT: CHROHIUH ORES,<smelting feed crmtaining , in ferrochromium 

manufactu!'e>/LIHE,chemical.<smelti•1g feed containing in 
ferrochromium manufacture>/nonbase/base/cOll\-,Jllllds 

Quest Accession Number : 08024997 
108(04)024997 CHEHABS patent 
Charge for ferrosilicochromium 
Zhuchkov, v. I.; Zav•yalov, A. L.; Lukin, s. v.; Ostrovskii, Ya. I-; 

Serditov, Yu. p,; Shatov, Yu. I.; Shcherl>Jn, A. N. 
Ural Institute of Metallurgy 
USSR SU 
Front: Otkrytiya, Izobret. 1987, (31), 98. 
u.s.s.R. ; (870823) In Russ; Coclen: IJRXXA; 
Pat. No.: 1331899; Int. Class: C22C-033/04 A; Doc. Code: Al; 
Appl.: SU 3985441 851209; 
Sections: 154002 
Registry No.: 11114-46-8 <furnace charge contriining , for 

manufacture of ferrosilicochromium>; 111H-78-1 <manuf actl.re c•f, 
furnace charge for>; 13462-86-7 <smelting charge containing , ior 
manufacture of ferrosilicochromium> 

Hol. Formula: C.Cr.Fe.N.Si; C.Cr.Fe.St; H204S.Ra 
Tern•s: ferrosilicochromium smelting furnace charge I baryte £.melting 

ferrosJlicochromium 
CT: QUARTZITE,<smelttng charge containing for manufacture of 

icrrosi2.icochromium>/nonbase/base/compounds 
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Quest Accession Number : 07101857 
107(12)101857 CHEMABS journal 
Morbidity with temporary disabf lity of workers of I.he shops for 

separation of slags of the low-carbon ferrochranit•m production 
Konstantino;,a, L. T.; Blokhin, v. A.; Ryabova, G. A. 
USSR SU 
From: Ref. Zh., Khim. 1987, Abstr. No. 41537. 
Prof. Bolezni Pylev. Etiol., H.; (86) P 32-6; In Russ; Caden: 

O]RAP; 
Sections: 159005 I 104 I 155 I 156 
Registry No.: 11114-46-8 <slags, separation of, occupational 

morbidity in, hygiene in relation to> 
Hal. Formula: C.Cr.Fe.N.Si 
Terms: occupational morbidity ferrochromfum slag separation / health 

ferrochromium production slag seraration I industrial hygiene 
morbidity ferrochromium manufacture 

CT: HEALTH HAZARD,occupational,<in ferrochromit1111 slag separation , 
hygiene in relation to>/llYGIENE,indnstrial,<in fPrrochromium 
manufacturing slag separation , morbidity in rel all on 
to> /SLAGS, ferrochromililll, <separation of, occupational morbid] ty in, 
hygiene in relation to>/nonbase/base/compounds 
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USER 010976 PAGE 

Quest Accession Number : 07045465 
107(06)045465 CHEHABS conference 

24 ( ITEH 49 OF 80) 

Characteristics of occupational dust p;ithology in workE>n: d11ri11y 
electric furnace production of ferrocluomium and silicochromi11m under 
modern conditions 

Buravleva, N. N.; Ganyushkina, s. H.; Zaslavskii, A. K.; Podtin, Yu. 
S.; Tarasov, A. S. 

USSR SU 
Document type: CONFERENCE; Prob!. Giq. Tr., Profpatol. Toksikol. 

Gornodobyvayushchei Hetall. Prom-sti.; (85) P 44-52; In Russ; 
Avail.: Domnin, s. G; Caden: 'l5VJA; Pulllisher: Hosk. 
Nauchno-Issled. Inst. Gig, Moscow, USSR; 

Sections: 159005 I 155 I 156 
Registry No.: 7631-86-9 biological studies <occupational exposure to 

dust containing , lung and skin disorders from, in foundries>; 
11114-46-8 <*>; 11133-78-1 <*> 

Hol. Formula: 02Si; c.cr.Fe.N.Si; c.cr.ff!.Si 
Terms: ferruchromilDll silicochromium mmmfacture lung di1;ease I 

dermatosis silicosis metallurgical worker I astluna occupat.ional 
metallurgy I emphysema occupational met lllurgy I llrnnchitis 
occupational metallurgy 

CT: AIR POLLUTION,<by ferrochromium and silica and silicodtromtum 
containing dust, occupational exposure to, lung and skin d;sorderc 
from, in foundries>/ASTHMA,<from occupational exposure 1.o dust 
containing ferrochromlum and silica and silicochrom.:..um in 
foundries>/BRONCHI,diseases, bronchitis,<from occupational exposure to 
dust containing ferrochromium and silica and silicochromium in 
foundries>/DUST,<ferrochromium and silica and silicoc.:hromium 
containing , occupational exposure to, skin and lung disorde1·s from, 
in foundries>/EHPHYSEHA,<from occupational exposure to dust containing 
ferrochromium and silica and sil icochromiwn Jn 
foundries>/FOUNDRIES,<dust in, occupationill exposure to, hmq and skin 
disorders from>/HYGIENE,industrJal,<in fn11nclries, lung and skin 
disorders from exposure to dust in relation lo>/LUNG,scierosis,disease 
or disorder,<from occupatior.al exposure to dust containing 
ferrochromium and silica anc.J silicochromium, in 
foundries>/SILICOSIS,<from occupational exposure to dust containinq 
ferrochromium and silica and silicochromium in foundries>/SKIN,disease 
or disorder,<allergic, from occupational exposure to dust containing 
ferrochromium and ail icor.hromium and silica, in 
foundries>/nonbase/base/compounds 
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USER 0109?6 PAGE 

Numher : 07043846 
CHEHABS journal 

25 (ITEM 50 Of' 80) 

Quest Accession 
107(06)043846 
f'ormation of 

spraying 
stru<.:ture of iron-cluornhnn coatings obtained by ion 

Kostrzhitskii, A. I.; Gusareva, o. f'. 
Odessa USSR SU 
Izv. Akad. Nauk SSSR, Het.; (87) P 169-72; No l; In Russ; Caden: 

IZNHA; ISSN: 0568530; 
Sections: 155006 
Registry No.: 12666-48-7 <coating of, by spraying of ferrochromium 

ions, structure of deposited layer in relation to>; 62044-97-7 <ion 
spraying with, coating structure by> 

Hal. Formula: Co.Fe.Mn.Ni.Si; C.Cr.fe.Sl 
Tenas: structure ferrochromilun coating ion spraying 
CT: COATING HATERIALS,<ferrochromium, ion spraying of, on iron 

nickel coi.Jalt alloy substrate, structure of deposited lnyer in 
relation to>/COATING PROCESS,spray,<ion, of ferrochromitnn on iron 
nickel cobalt alloy substrate, structure of deposited layer in 
relation to>/nonbase/base 

Quest Accession N~r : 07043629 
107(06)043629 CHEHABS journal 
Plasmachrome process for ferrochrome production - thermochemical 

modelling and application to process data 
Srinivasan, Nadipur Sampath; Eanten, Sven; Staffansson, Lars-Ingvar 
l>ep. Theor. Hetall. R. Inst. Technol. Stockholm Swecl. SE 
Steel Res.; (87) P 151-6; Vol 58; No 4; In Eng; Caden: S':'RSE; 
Sections: 154002 
Registry No.: 109303-27-7 <plasma smelting of, thermochemic<1l model 

for> 
Hol. Form~!a: C.Cr.f'e.Si 
Terms: ferro-.~hror1ium plasma smelting thermochemical model 
CT: PROCESS <; HULATION,physicochemical,<of ferrc.;hromium plasma 

smelting>/nonbase/base 

-----~-~--~~--~--------------------------
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Quest Accession MUlllber : 06217900 
106(26)217900 CHEMABS journal 

26 ( ln:H 52 (If' 80) 

Interaction between structural ~ents of composites based on 
tltaniUll carbide 

Panasyuk, A. D.; Ul'lanskii, 
Inst. Probl. Haterialoved. 
Poroshk. Hetal 1. (Kiev) ; 

PHAMA; ISSN: 0032479; 
Sections: 156004 I 166 

A. P. 
Kiev 
(87) 

USSR SU 
p 79-82; No 2; Jn Russ; Caden: 

Registry Mo.: 12070-08-5 <contact angle and adhesive •"Ork and 
surface tension of ferroalloys on>; 12666-85-2 <contact 311gle am.I 
adhesive work and surface tension of, on titanilllll carbide>; 51~97-37-6 
<*>; 108426-07-9 <hot pressing of, df>nsification and activatioo ~nergy 
in>; 108426-08-0 <*>; 108426-09-1 <contact angle and adhesive "'°rk and 
surface tension of, on titanilllll carbide>; 108426-10-4 <*> 

Hal. Foraula: CTi; Fe.Ml; Cr.re; CTl.Al.f'e.Mi; CTI.Al.Cr.Fe; 
Al.Cr.Fe; Al.Fe.Mi 

Ter-.e: titaniUll carbide f P.rroalloy adhesive work I surf ace tension 
titanit.m carbide ferroalloy I contact angle titanh• carbide 
ferroalloy / hot pressing tltanltm1 carbide ferroalloy I <:hnimn 
ferroalloy titanit.m carbide wetting I fcrronickel allainL• t itanitm1 
carbide wetting I ferrochr0111iU11 alU111inum titanilllll carbide wetting 

CT: CONTACT ANGLE,<of ferroalloys, on t itanJlllll 
carbide>/EMERGY,adhesive,<of ferroalloys, on titanium carbide>1SURFACE 
TEMSIOH,<of ferroalloya, on titanium carl>i<.le>/base/nonbase 

Quest Accession Number : 06199580 
106(24)199580 CHEHABS journal 
A review of the behavior of impurities in high ccubo;; ferrochromium 

p:roduction 
Pickles, c. A.; Tsubokura, 
Dep. Hetall. Eng. Queen's 
Trane. Iron Steel Soc.; 

TI SSE; 
Sections: 154000 

J. ; McLean , A. 
Univ. Kingston 

(87) p 4':>-57; 
Can. CA 
Vol 8,; 

ON 
In Eng; Coden: 

Registry No.: 11114-46-8 <smelting of high carbon, impuritiel: in> 
Hol. f'onaula: C.Cr.Fe.N.Si 
Tena&: review ferrochromium amelting impurity I carbon ferroc:hromium 

smelting ieview I silicon ferroc:hromi11m smelting review ,· aul fur 
ferrochromium amelting review I phosphorus ferrochromium £.melting 
review I nitrogen ferrochromium smelting review 

CT: nonbaae/base/compounds 
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Quest Acceasion Nu111bet" : 061R02RO 
106 (22) 180280 CHEHA.BS journ"1 l 
f'on1ation of sublimates in smelting two-stotqe fE>T"rosllicochrn11lln in 

a closed furnace 
Kadarmetov, Kh. N.; Vertii, I. G.; Poclmesh<tl'skii, v. G.; Ya1.hov, v. 

f'. 
Chelyabinsk USSR SU 
Iz.v. Akad. Hauk SSSR, Het.; (87) P 8-11; No l; Jn Russ; Caden: 

IZNHA; ISSN: 0568530; 
Sections: 154002 
Registry No.: 10097-28-6 <foTmallon of, in Biiie It: nq of 

ferrosilicoct.romium in closed furnaco>>; 37322-16-0 <SllleltJnq of, in 
closed furnace, sublimate lonnation in>; 50645-52-8 <•>; 57;:08-87-4 
<&111elti11g uf, 2 stage, in closed turnacP, sublimate forasat:on in>; 
80620-43-5 <•> 

Hal. f'ormula: OSi; C.Al.f'e.Hn.Si; N99; C.Cr.f'e.Si; N99 
Terms: carbide silicon lerrochromilun smelting I fern•st J Jccon 

smelting closed furnace sublimate I fPrrosi licochrC1111h• r.wdting 
closed furnace sublimate I silicon 1110noxicle ferrochromlum smelling 

CT: nonbase/base 

Quest Accession Nunt>er : 06123537 
106(16)123537 CHEHABS pate.it 
Utilization of flue dust from ferromanq;uwst> manuf;ir.tm·e 
Boiangiu, Cristian; Ancut, Roman; llntc.:t, Gheorqht>; Our.11n·stea1111, 

loan; Rozolimo, Paulina; Vladescu, Hil1<1i; 1.andes, Victor Spir 10011; 
Ralleanu, Hlhaela 

Conminatul Hetalurgic, Tulcea 
Rom. RO 
ROlll.; (860530) p 4 pp.; In Rom; Caden: RUXXA; 
Pat. No.: 89474; Int. Class: C22B-001/245 A; C22C-03~/00 tt; 

floe. Code: 'H; 
Appl.: RO 116201 841107; 
Sections: 154002 
Registry No.: 9004-53-9 <briquetting wit.h, of flue dust for 

sll icomanganese manufacture>; 12604-!>3-4 <mclnuf actm~e of, f; ue clusl 
fran, briquetting with flux of, for ol J iconmnqdnese ma1111facture>; 
12743-28-1 <manufacture of, by briquetting of manganese rich flue dual 
with lime and dextrln and charcoal and w<tter for> 

Hal. Formula: N99; C.Fe.Hn.P.Si 
Terms: flue dust ferr:omanganese flux I silicomanganese 1omeltlng 

briquet flux 
CT: CHAICCOAL,<brlquetting with, of r 111<:> chmt. for nl l lr.nm;1nq1111••1w 

manufacture>/f'l,llE OllST,<frnin f•·11•1111.111q.111o··;·· 111.111111 . ..-1111••. h11•11 .. 11.11111 
11(, for n111Plt.lnq ul i:IJir·nc11.111q.111•·:;• 1.1111·,.·h·mi•.11, l11lq•1•·ll i•·1111111, 
of flue dust for ~iilicr1t1J..·tnq.111··~:· 1111111111,1111•··/'lflf·: llJllfl"I. ;, ... ,,, .. ., 

rrrrom.uu~an••!i•• rhH;I, 1111 !:m•·lt i11•1 ''' ·; 1,. ··m ,,,., ......... ·/111111f1.1·:· ., ·~:·· 
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Quest Accession Number : 06070837 
106(10)070837 CHEHABS patent 
Hanufacture of low-phosphorus ferrochrnmium 

2R ( ITEH ')6 (lf" 80) 

Bnshuev, G. f".; Ostrovskii, Ya. I.; Brodskii, A. Ya.; Serdilov, Yu. 
P.; Likhobaba, v. I.; Mezyakaev, G. V.; Shcherl>in, A. N. 

USSR SU 
f"r0111: Otkrytiya, Izobret. 1986, ( J'J), JO'l. 
U.S.S.R. ; (860923) In Russ; Coden: IJHXXA; 
rat. No.: 1258842; Int. Class: C21C-007/00 A; Doc. Code; Al; 
Appl.: SU 3878231 850327; 
Sections: 154002 
Registry No.: 11114-46-8 <mannfilcturf> of low phosphorur., 

ferrosilicochromium addition to nlf>ll in lacllP for>; JljJJ-78-1 
<molten, ladle addition of, for ferroclnomium manufacture> 

Hal. Formula: C .Cr. F"e. N. Si; c .er. fe. s i 
Terms: f err~hromi um marmf act 111 P I ad! e DIP It mh:i 119 i 

ferrosilicochromium melt ladle ferrochromium 
CT: nonbase/base/compounds 

Quest Accession Nunt>er : 06070728 
106(10)070728 CHEHABS journal 
New economical technology for the !llanufacture of fl!n85U0.2 

ferromanganese 
Gasik, H. I.; Ishutin, ·1. I.; Bublikov, A. v.; Sarankin, v. A.; 

Shaposhnik, 1,. I.; Verbitskii, K. P. 
Dnepropetr. Hetall. Inst. Dnepropetrovr.k USSR SU 
Stal'; (86) P 40-4; No 7; In Russ; Codmr: STALA; ISSN: (1038920; 
Sections: 154002 
Registry No.: 7440-21-J reactiom; <reduct ion by, of manganese oxfdf>a 

in ores, ferromanganese preparation l>y>; 12597-69-2 preparation 
<manganese higit, preparation of, ferromanganese for>; 12742-94-11 
<preparation of, ferromanganese for>; 106642-76-6 <preparation o!, 
eilicothennic, manganese recovery in> 

Hal. Formula: Si; W99; c.cr. Fe.Ho. Ni.Si .i·t; C.Al .ca. re.Hg.Mn. P.Si 
Terms: ferromanganese silicothermic reduction Gteel alloyiny 
CT: nonbase/base 

Quest Accession Number : 06053756 
106(08)053756 CHEHABS journal 
Hanufacture of nitrided ferrochro111l11m 
Vladescu, H.; Ralleanu, Hihaela; 1.anclP.r., v. S.; lloianqlu, C.; Anent, 

R. 
JCEH Rom. RO 
CP.rc, ~.. H~l.ill.; (11'1) I' 11 .. 110; · .. 1 ·• .. ; 111 11 •n; r·•11l•·11 1"1·:111111; 

ISSN: 0!'>24814; 
Ser.ti orw: I '>4 00 l 
RP.gistry No.: 11114-4'·-ll "nit 1 id.11 ; .. ., .. 1 : '"'· 1•,o,_ tr •. 1, 
Hol. Fornnd,1: 1·.1·1 .1·,·.ll..Si; ,._.., .•· 
Terms: f1•111H·l1111111i1111111it1 j<f.11 ; .. ,, 

CT: NITRll>/\TION,· 111 l1·111wlr1rnni11111 , 11••11l• 1::• :i.,.,,,.,, ,,"'I"''"'"': 
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Quest Accession Number : 06036369 
106(06)036369 CHEHABS journal 
A review of the behavior of impurities in high carbon ferrochromium 

production 
Pickles, c. A.; Tsnbokura, 
Dep. Hetall. Eng. Queen's 
Iron Steelnaker; (86) P 

IRSTD; ISSN: 0275868; 
Sections: 154000 

J. ; McLean, I\. 
Univ. Kingston 

37-49; Vol 13; 
Citn. CA 

No 12; 
ON 

In Eng; Coclen: 

Registry No.: 11114-46-8 <smelting ot high carbon, in subnie1ged arc 
furnace, impurity removal in> 

Hal. Formula: C.Cr.Fe.N.Si 
Terms: review smelting carbon high ferrochromium 
CT: nonbase/base/compounds 

Quest Accession Number : 05212667 
105(24)212667 CHEHABS patent 
Electrode coating composition 
Stepanov, B. V.; Yakovlev, V. V.; Horozova, R. V.; Rylova, G. Y~.; 

Sevan'kaev, A. T. 
"Uralmash" Industrial Enterprises 
USSR SU 
From: Otkrytiya, Izobret. 1986, t29), 45. 
u.s.s.R. ; (860807) In Russ; Cocien: IJRXXA; 
Pat. No.: 1248749; Int. Class: B231C-OJ5/J65 A; 
Appl.: SU 3839531 850107; 
Sections: 155009 

Doc. Cocle: Al; 

Registry No.: 3333-67-3 <flux mixt 1irPs contAfnlng , on welding 
electrodes for steel>; 7440-02-0 uses and mi r.ct> I lanmms <*>; 8049-J 7-0 
<*>; 11114-46-8 <*>; 11121-95-2 <*>; 12604-53-4 <*>; 12604-56-7 <*>; 
14808-60-7 uses and miscellaneous <*>; 15096-52-3 <*> 

Hol. Formula: CH203.Ni; Ni; W99; C.Cr .Fe.N.Si; C.Cu.Fe.Ho. P.S.Si; 
C.Fe.Hn.P.Si; W99; 02Si; AlF6.3Na 

Terms: welding steel electrode coating flux I nickel carhon<1te flux 
welding electrode I cryolite flux welding electrode I ferrochromium 
flux welding electrode 

CT: FELDSPAR-GROUP HTNERALS,<flux mixtures containing , on 
electrodes for steel>/HARBLE,<f lnx mixtures containing , on 
electrodes for steel>/WELDJNG,electrodes,<for steel, flux 
on>/compounds/nonbase/base 

welding 
welding 
coating 
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Quest Accession 
105( 18) 156542 
Hat hemat ica 1 

blast furnace 
Yuan, Heixing 

USER 010976 PAGE 

Number : 05156542 
CHEHABS journa 1 

JO (ITEM 61 (If 80) 

model of coke ratio for ferromanganese production in 

Xiangtan Manganese Hine Peop. Rep. China CN 
Gangtle; (86) p 38-40; Vol 21; No 5; In Ch; Co0en: KATIA; ISSN: 

0449749; 
Sections: 154002 
Registry No.: 12604-53-4 <manufacture of, in blast furnace, c:Jke 

ratio in, model for> 
Hal. Formula: C.fe.Hn.P.Si 
T<!rms: ferromanganese manufacture blast furnace modPl 
CT: FURNACE:S,blast,<ferromanganese n1an11facture in, coke ratio in, 

model for>/PROCESS SIHULATION,physicochemical,<of manufact.ure of 
ferromanganese in blast furnace, r.oke ratio in relation 
to>/nonbase/base 

Quest Acceosion N1.111ber : 05063125 
105(08)063125 CHEHABS journal 
Production of sodium monochromate fro111 ferrochromium by the 

wasteless method 
Kashlrskaya, I. Ya.; Hazaletskii, G. o.; Bormontova, s. v.; 

Sorokina, V. P. 
USSR SU 
From: Ref. Zh., Khim. 1986, Abstr. No. 9fA5. 
Tr. Ural. N.-L Khim. In-ta; (84) P 49-54; No 57; In Russ; Caden: 

D3RAP; 
Sections: 1(9005 
Registry No.: 7775-11-3 <recovery of, from ferrochro11iurn by 

oxidizing roasting>; 11114-46-8 <oxidiz iny roasting of, sodium 
chromate recovery by> 

Hol. Formula: CrH204.2Na; C.Cr.Fe.N.Si 
Terms: sodium chromate recovery ferrochro111ilm1 roasting 
CT: nonbase/base/compounds 

Quest Accession Number : 05009900 
105(02)009900 CHEMABS journal 
Use of liigh-carbon ferrochromium in the production of chronuum cast 

iron 
Teikh, v. A.; Dzyuba, G. S. 
USSR SU 
Liteinoe Proizvcd.; (Rfi) P 4-'•; 

fSSN: 0024449; 
Sections: I '>5002 

IJ• I l ; 1 n H11~;~:; I. I PIH\; 

Registry No.: '•1704-7.'J-r. ··-ill••\ir,., i•I•. i11 1•1•·p.11-11 ; .. ., ·ii hiqh 
·~hromium WPitr 11·r.i::lr111I Cd!il i'"" , .. , .. .,.,, 1.r.1~:1inq1t1dt·hi11· 11.111!:; 

llJ2fll)6-!;8-0 <f>l'"l'•ll.Of j1111 Of W•·ll I• ··i:·I '"' '"' ::lo"I lel.r::I i11•1 ·11.wlri11•• 
parts> 

Mol. For11111l<1: <".<:1 .1··,.,:;i; c.r·r .1·•·.1111.·: ::; 
Terms: ce1st i1011 ll'rroc:h111111i11111 . .,·::i•ni 1.11 ;,,,, .111 .. yi11•1 I w"'" 

real st.eint chromi 11111 Cil!lt i 1011 I :;ho; I ii ·•!=I i "' r r•r . ..-lr i 11•· ,.,.,,, I 1 "" 
C'r: HAClllNERY,<!!hot bla!ltiuq, hiqh d11•1111i111t1 1·1•·.11 r•·!:i::l.1111 ,. "' i11111 

for parts of>/nonl>ase/l>ase 
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USER 010976 PAGE 

Quest Accession Nunt>e1 : u50u'H'I J 
105(02)009743 CHEHABS journal 

JI (ITEH 64 C•F 80) 

Technical and economic aspects of the production of ferromm1ganese 
in a blast furnace 

Benesch, Ryszard; Kopec, Roman; Knihnick i, Roman; IP-cfzk i, /,ndrzej; 
Brawer, Jerzy; Swieca, Jan 

Akad. Gorn. Hutn. Krakow Pol. PL 
Hutnik; (85) P 355-6; Vol 52; No I 1-12; In Pol; Coden: HUTNA; 

ISSN: 0018807; 
Sections: 1~4002 

Registry No.: 12604-53-4 <smelting of, in blast furnace, e<"onomics 
of> 

Hol. Formula: C.t .. e.Hn.P.Si 
Terms: ferromanganese smelting blast fun1ace economics 
CT: FURNACES,blast,<ferromanganese smelting in, economics 

of>/nonbase/base 

Quest Accession Nuqt)er : 04210534 
104(24)210534 CHEHABS conference 
The production of ferrochromium in an rf plasma tailflame 
Helwetoglu, H. T.; Hunz, R. J.; Gauvin, w. H. 
Dep. Chem. Eng. Hacettepe Univ. Ankara Turk. TR 
Document type: CONFERENCE,; Symp. Proc. - I11t. Symp. Plasma Chem., 

7th; (85) P 1180-5; Vol 4,; In Eng; Avail.: Ti11111erman~, c. J; 
Coden: 55BAA; Publisher: Eindhoven Univ. Teclmol., EincJhoven, Neth; 

Sections: 154002 
Registry No.: 7782-42-5 reactions <rech1ction by, of chromium ore, Jn 

plasma furnace>; 11114-46-8 <preparation of, from chromium ore, by 
reduction in plasma furnace> 

Hol. Formula: C; C.Cr.Fe.N.Si 
Terms: fE>o:-rochromium ore reduction plasma furnace 
CT: CHROHIUH ORES,<1·e<1uction of, in plasma furnace, for 

ferrochromium preparation>/FURNACES,elf"ctric, plasma,<chrom:..um 
reduction in, for ferrochrominm preparation>/PLASHA,chemic:al 

orP. 
and 
fur physical effer.ts,<furnace, chromium ore reduction in, 

ferrochromium preparation>/nonbase/base/compounds 

Quest Accession Number : 04190270 
104(22)190270 CJIEHABS journal 
Refining roasting of mixtures of nickel oxide and carbon 

ferrochromium 
Istomin, A. S.; Ryzhonkov, o. I.; Kolchanov, v. A. 
Hosk. Inst. Stali Splavov Mo:;r.nw 11s;.p Sil 
Tzv. Vyssh. llc:heh:i. Z;iv.-cJ .• l"h•·111. 11 .. 1 11 I.; '"'·I ,. ''- IJ; II· I; 111 

Huss; Codell: I VllMA; ISSN: 01(,ftfl /'I; 
Sec:tlons: 1~4011?. 

Registry Nn.: 1111-'1'1-I • · .1• 1 ; ... , i11 ,. ..... ,. 1>111 i ·.·" '" "' 
li:>rror.hr0tni11111>; /'1411-·l·l-11 11~; •. ,, .111•1 ... ;. II,,, .... .,., ·1""'"'"" 1, 11""' 
IPrrochro111i11111, hy n::id.11 i1111 uill1 Iii" : 11t1 t 1 .. ~: ., • ., .• 1111111 i:·.1 it111 rd, 

hy 11ir.kel oxicl,.>; 1111:: '1/-I ~;11 ,.,.. ·"'"" i·· .. 11 i"" "' l•·11<wl11""' •1111·· 
Mnl. Formula: NI~; c·; C'.<'1.f'r-.n.s;; 11···· 
Terms: ferrm:h1omi11111 cJpr.;ir1>111 j;·,,11 i1•11 11i· I· I n~:jd .. 
CT: nonl>asP /b.1se I cnmpoumln 
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Quest Access~.on N\Dber : 04153210 
104(18)1532!0 CHEMABS patent 
Refining of ferrosilicochr0111i1.1111 
Hruda, Blahoslav 
Czech. cs 

32 (ITEM 67 OF 

Czech.; (850601) P 
Pat. No.: 218742; 
Appl.: cs 79/8570 
Sections: 154003 

2 pp.; In Czech; Coden: CZXXA; 
Int. Class: C22C-038/02; Doc. Code: B; 
791210; 

80) 

Registry No.: 1305-78-8 preparation <slag containing , 
ferrosilicochromilllll purifii;ation with>; 1J44-28-l preparat10t1 <*>; 
11133-78-1 <manufacture of, alumina lime slag in, melt purification 
by>; 101406-07-9 <*>; 101406-08-0 <*> 

Hol. Fonnula: Cao; Al203; C.Cr.Fe.Si; Cr.Fe.Si 
Terms: ferrosilicochraaiim refining oxide slag 
CT: SLAGS,<alt1111ina lime, fenosilicochromitun 

with> I nonba·~e /base purification 

Quest Accession Nulilber : 04133601 
104( 16)133601 CHEMABS journal 
Replacement of medium-carbon fenochromium FKhlOO by 

ferrosilic~hromium FSKh33 in melting of steels lOKhSND and 15KhSNll 
Ryskina, s. G.; Egorov, A. L.; Arzamastsev, E. I.; Geints, G. E.; 

Zaslavskii, G. Z.; Luk'yanenko, A. A. 
USSR SU 
Fr0111: Ref. Zit., Hetall. 1985, Abstr. No. 9V249. 
Cher. Hetallurgiya; (85) P 34-6; No 9; In Russ; Coden: D3F'.AP; 
Sections: 155001 
Registry No.: 12742-27-7 <melting of, ferrosilicochromium for>; 

12742-28-8 <">; 71833-04-0 <chromium steel melting with, deo>:idation 
rate increase by> 

Hol. Formula: C.Cr.Cu.Fe.Hn.Ni.Si; W99 
Terms: chromium steel melting ferrosilicochromium 
CT: base/nonbase 

Quest Accession Nl..lft>er : 04133600 
104(16)133600 CHEMABS journal 
Optimization of electric smelting of fPrrosillcochromlum 
Vunder, A. Yu.; Ostrovskii, Ya. I.; Shatov, Yu. I.; Vaisbrod, A. Ya. 
Shcherbin, A. N. 
USSR SU 
From: Ref. Zh., Hetall. 1985, Ahstr. Hri. 'JVl'J">. 
Cher. Hetallurgiya; (85) P 46-11; ,.,,, '•; 111 llur:.:; f'nd•·11: 1111 .\I'; 
Sections: 15~001 

Registry No.: fl0620-itl-'' <.,,,.,., ,,.,.,., .. ,, i•1•1 ··I. "I'' imi:·.11 ; .. 11 •• 
Ho!. Form11l;i: W')'J 
Terms: ferronil ir.rn·h11~ni11m ,.,,.,., ,, ... .,, .. ,, ;,,., .. ,., i111izo11 j.,,, 
CT: PROCP.SS 01'TIMJ:·:.l\1'11lii,,·nt '"',,. .. ;I;.··•,,. .. ,,,;,,.., .. , .. ,., 1n•:111··I i11•1 /I• 

•iBE' 
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33 (ITEM 70 OF 80) 

Quest Accession Number : 04113591 
patent 104(14)113591 CHEK.\BS 

Increasing the tc.tal 
ferrochromium alloys 

Hruda, Blahoslav 

utilization of chromium in the produc:tion of 

Czech. CS 
Czech.; (850601) P 
Pat. No.: 218743: 
Appl.: cs 79/8571 
Sections: 154002 

2 pp.; In Czech; Coden: CZXXA; 
Int. Class: C22C-0.18/18; Doc. Code: B; 
791210; 

Registry No.: 7440-47-3 preparation <recoVf~ry of, from slags, 
treatment with ferrosilicochrominm for>; 11114-46-8 <man11fact.11re of, 
slags in, chromium recovery from>; 11133-78-1 <slag treatment with, 
chromiwn recovery by>; 100942-13-0 <*>; 100942-14-1 <*> 

Hal. Font'ula: Cr; C.Cr. Fe. N .Si; C.Cr. Fe. Si; Cr. Fe. Si 
Terms: ferrochromium slag chromiwn recovery I ferrosilicochromilun 

mixing slag recovery 
CT: SLAGS,<chromium recovery from, melt 

ferrosilicochromium for>/nonbase/base/compounds 

Quest Accession Number : 04037504 
104(06)037504 CHEMABS patent 

treatment. with 

Ferromanganese production by metallothermic reactions in the ladle 
Demange, Michel; Septier, LOuis 
Societe Francaise d'Electrometallurgie (SOFREHJ 
Fr. FR 
Eur. Pat. Appl.; (850828) p 14 pp.; In Fr; Caden: EPXXD; 
Pat. No.: 153260; Int. Class: C22C-OJ.l/OO A; Doc. \.ode: A2; 
Appl.: EP 85/420024 850212; 
Priority Appl.: FR 84/2903 840214; 
Des. Countries : AT; BE; CH; DE; GB; IT; LI; LU; NL; SE; 
Sections: 154002 
Registry No.: 12604-53-4 <manufacture of, ladle refining with 

blowing in, ferrosilicomanganese feed for>; 53200-80-9 <ladle refining 
of, silicon removal in, blowing for>; 99653-69-7 <manufacture of, 
ladle refining with blowing in, fecrosi licomanganese feecl for>; 
99653-70-0 <ladle refining of, silicon removal in, blowing control 
for> 

Hal. F'ormula: C.Fe.Hn.P.Si; W99; C.F'e.Mn.Si; 
Terms: ferromanganese manufacture 

ferrosilicomanganese blowing ladle I manganese 
CT: nonbase/base 

Fe.Mn.Si 
ladle blowing I 

ore reduction l<1dle 
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Quest Accession Number : 03218803 
103(26)218803 CHEHABS journal 
Study of the means of energy conservation in the production of 

low-cat·bon ferrocluomium by mathematical modeling 
Bobkovil, O. S.; Krupennikov, S. A.; Toptygin, A. H.; filimonov, Yu. 

P. 
TsNI lche&·met Moscow USSR SU 
Stal'; (85) p 40-2; No 9; In Russ; Cod£• . STAl.A; ISSN: 003892(1; 
Sections: 154002 
Regi<>try No.: 11114-46-8 <preparation of, mathematical model for 

optimization in>; 11133-78-1 <for ferrochromium prepar-iltion 
mathematical model for addition of> 

Hol. Formula: C.Cr.Fe.N.Si; C.Cr.fe.Si 
Terms: ferrochromium optimization model heat balance I ladle 

ferrochromium preparation optimization mo<lel 
CT: COMPUTER APPLICATION,<for heat balance in ferroc:hromlum 

preparation>/HEAT BAl.ANCE,<computer simulation, for ferrochroml111n 
preparation optimizdtion>/l.ADLES,<ferrochromium preparation in, 
mathematical model tor optimization of>/PROCESS OPTIHIZATION,<of 
ferrochrornium preparation , model for>/PROCESS SIHIJl.ATION,physicochem
ical,<in ferrochromium preparation>/nonhasl'.'/base/co111pou11ds 

Quest Accession Number : 03164134 
103(20)164134 CHEHABS journal 
Production of ferrochromlum from low-grade ores 
Relander, John; Honkaniemi, Hatti 
Eng. Div. Outokumpu Oy Espoo Finlanrl FI Sf'-02201 
Int. J. Hiner. Process.; (85) P 81-8; Vol 15; No 1-2; In Eng; 

Co<!en: IJHPB; ISSN: 0301751; 
Sections: 154002 
Registry No.: 1308-31-2 <ferrochromi um production from low grarle 

ores containing>; 11114-46-8 <recovery of, from chromite low grade 
ores> 

Hol. Formula: Cr2f'e04; C.Cr.f'e.N.Si 
Terms: ferrochrom1urn production chromite concentrate 
CT: nonbase/base/compounds 

Quest Accession Number : 03164105 
103(~0)164105 CHEHABS journal 
Hungarian electrotherrnic pilot-plant prnd11ctlo11 of carbon-co11tai11in<:; 

!erromanganese from sint<?red manganese n1P. frrnn tlrknt 
CR11t.nr, Tivad;ir; Kovacs, .Janos; Snly11M1, l\nrh.1;, 
Vi!GkOh<lll7.ill. t illl I Tilm:z. NMF: """". 1111 
Rany;iuz. Koh;wz. 1 .. 1pnl;, ~""·•!:;· .. ; 1"" 1 1 ' In; '."•I !In; II· I; 111 

lhmy; CmlPll: 111<1.1<11; I s:;N: (If)()"'·•· I: 
Sect i OIW: I '>'1110 2 
Reqintry Nn.: "11'•·'"•-'> 11'"11"'·'' i"'' 

~:int.er, hv '"""''' in11 i11 ,.,,.,., 1 j, f "' 11 • 

'111109-'1~-fi < •> 
Mo!. f'o111111l.1: M11; (".f-" ... M11.1·.:;j 

• , ., I, 11f, f ''1111 111.111q.1· ·•::.· ,,, , • 

··ii" ''" .. I /r,ri 1 •I · • ; 

T•~rms: 111i11Hldt1P!;,. ,,,,. ,,,cltH·tif111 1 ·l··11i1 111111.11·1· I '"''''"''"'t~111t·!:1· 
1 ecovury r.i11t.r1 rr·dnc:t io11 c:ok•· 

C":T: F"IJRNl\\ES,Pl<'cl.rl1:,<r"chwl 1011 111, 00 1 "''""I""'"'" 111•· !:1111 · 1 !:, fnr 
ff!rlOlll<111CJclllP!;P pr<:>p.irat.ton>/MMl(;/1111 ::1· ""I':;, !:l11l •·1 IPrhwl i111 or, In 
1•lf'c:l.1 tr: r11r11.1r:r, rot ff•rrom. 1111'111"!'' 1·• ·I• 11.11 i••l1 /11111111.1!: .. /li.i!:P 
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Quest Accession Number : 03090815 
103(12)090835 CHEHABS journal 
Preparation of lime for the manufacture of low-carbon ferrochron1ium 
D'yakonova, L. A.; Vasil'ev, v. I. 
Chelyab. Elektrometall. Ko111b. Chelyahinsk USSR SU 
Stal'; (85) P 41-3; No 6; In Russ; C:oden: STALA; ISSN: 0038920; 
Sections: 154002 I 151 
Registry No.: 11114-46-8 <manufacture of lo"' carbon, lime for, 

calcinatlon of> 
Hol. Forri1ula: C.Cr.Fe.N.Si 
Terms: ferrochromium smelting linff'> charge I ki Jn limestone 

calcinc.tion burner I chromium ore limeslone calcination bun11>1 
CT: CllROHIUH ORES,<liliiestone and powclo>red , lime manufacture from, 

heating in kiln for>/FLUE; GASES,<in ferrochromium smelting, co111b11stlon 
of, natural gas mixing for heating from>/KILNS,rotary,<lime 
manufactur.-e in, for ferrochrominm f;ntelting>/LIHE,chenucal,<in 
ferrochromium smelting, calcination ot, rotary kiln fir iny 
for>/nonbase/bas~/compounds 

Quest Accession Number : 03040725 
103(06)040725 CHEHABS journal 
Nitrogen solubility in molten 

iron-chron1ium-nickel alloys 
Banerjee, U. K.; Balla!, N. B.; 
R and D Cent. Iron Steel SAIL 
Steel India; (84) P 66-72; Vol 
Sect.ions: 155013 

iron, iron-chromiu111, 

Rao, P. Krishna 
Ranch.i India IN 
7 ; No 2 ; I n Eng; 

834002 
Coden: s~· INE; 

and 

RegiRtry No.: 71,39-89-6 ~roperties <molten, nitrogen soluhility iro, 
levitation melting test for>; 7727-37-9 properties <solubllitr of, in 
molten iro11 and ferroalloys and stainless steel>; 11114-46-8 •molten, 
nitrogen solubility in, levitation melting t:est for>; 97244-6"-9 <*>; 
97244-65-0 <*>; 97244-66-1 <*>; 97265-30-0 <*> 

Hol. Formula: Fe; N2; C.Cr.Fe.N.Si; C.Cr.fe.Si; C.Co.Cr.f'E,.Nf.Si; 
C.Cr.Fe.Hn.Ni.Si 

Ter.mt;: nitrogen solubility stainless steel melt I iron melt nJtroqen 
solubi lit!' I ferrochromium melt nitrogen solubility I ierronicl.el melt 
nitrogen solubility 

CT: nonbase/base/compounds 
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Quest Accession Number : 03014754 
103(02)014754 CHEHABS journal 

36 (ITEM 77 OF 80) 

Thermodynamic analysis of interaction between components of a powder 
mixture in eutectic coating formation 

Golubets, V. H.; Pashechko, H. 1.; Hakarenko, o. N. 
Fiz.-Hekh. Inst. Lvov USSR SU 
Fiz.-Khim. Hekh. Hater.; (85) P l9-42; Vol 21; No l; ;n Russ; 

CC'den: FKHHA; ISSN: 0430625; 
sectior•s: 175002 I !55 I 156 I 167 I 169 
Registry No.: 7439-89-6 reactions <reactions of, in eutectic 

coating, thermodynamic of>; 7440-02-0 reactions <*>; 7~40-21-J 
reactions <*>; 7440-42-8 reactions <*>; 7440-44-0 reactions <*>; 
7440-47-3 reactions <*>; 8049-17-o <*>; 11114-46-8 <*> 

Hol. Formula: Fe; Ni; Si; B; C; Cr; W99; C.Cr.Fe.N.Si 
Terms: eutectic coating formation reaction probability thermodynamic 

I carbon metal reaction probability thermodynan.ic I silicon metal 
reaction probability thermodynamic I boron carbon ? '· .1ction probability 
thermodynamic I nickel carbide oxide probability reaction I chromium 
carbide oxide probability reaction I ferrochron1iu111 carbide oxide 
probability reaction I ferrosilicon carhide oxide probability reaction 
I melt reaction probability thermodynamic eutectics 

CT: BOR!DES,<reactions of, in eutP.ctic coating, thermodynamic 
of>/CARBIDt:S ,<reactions of, in eut:f'cli c coat.iny, thermodynamir: 
of>/COATING PROCESS,<probability of reaction in eutectic mixture in 
relation to, thermodynamic of>/FRF.F. ENF.RGY,<of reaction, of powdered 
mixture in eutectic formation, coating in relation 
to> /OXIDES, reactions, <react ions of, in eutect~ic coati n~, ther.modynainic 
of>/PROBABILirY,<of reaction of powdered mixture in eutectic coatinq 
formation, thermodynamic in>/SALTS, reactions ,<reactions of, in 
eutectic coating, thermodynamic of>/nonbase/base/cc: .. mpounds 

Quest Accession Number : 02223890 
102(26)223890 CHEHABS journal 
Ferrochromium master alloy manufacture in a magnetohydrodynartic unit 
Biletskii, A. K.; Dubodelov, v. I.; DoJ.zhikov, A. A.; Verkhovlyuk, 

it.. H. 
Inst. Probl. Lit'ya Kiev USSR SU 
I zv. vyssh. Uchebn. zaved. , Chern. He tall. ; ( 85) P 8-11; No 3; I 11 

Russ; Caden: IVUHA; ISSN: 0368079; 
Sections: 154002 
Registry No.: 96~7.L-81-2 <preparation of, by magnetohydrodynainic 

melting> 
Hol. Formula: c.cr.Fe 
Terms: ferrochromi11111 n1;ignet.nhyrlrmly11.1111ir· m•·ll l11q npt:i111i::i:;1t in" 
CT: HAGNETOllYDROl>YNi\11 fCS, <111 .. 11 i 11• 1 I"· •ii f • · 1 1 rwl110111i11111 111.i!:I ,., 

alloy>/nonbase/IJi15f' 
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Quest Accession Nwnbe~ : 02135539 
102(16)135539 CHEHABS journal 
Production of low-carbon fercochr0111ium 

37 (ITEM 

Kulinski, Zdzislaw; Gladala, Krzysztof; Rudawski, Harian 
Pol. PL 

79 OF 80) 

Wiad. Hutn.; (84) P 307-10; Vol 40; No 11-12; In Pol; Coden: 
WIHUA; ISSN: 0043513; 

Sectlons: 154000 
Registry No.: 11114-46-8 <manufacture of low carbon, methods for, 

worldwide> 
Hol. Formula: c.cr.Fe.N.Si 
Terms: review low carbon ferrochromium manufacture 
CT: nonbase/base/compounds 

Quest Accession Nwnber : 02029259 
102(04)029259 CHEHABS dissertation 
Evalu~~ion of the metallurgical potential of transferred-arc plasma 

furnaces for ferrochromiwn production. (Volumes I and II) 
Maske, Kurt Ulrich 
Univ. Minnesota Minneapolis USA US MN 
From: Diss. Abstr. Int. B 1984, 45(5), 1563. 
Docwnent type: DISSERTATION; (84) P 54 pp.; In Eng; Avail.: Univ. 

Microfilms Int., Order No. DA8418511; Coden: DABBB; 
Sections: 154002 
Registry No.: 11114-46-8 <preparation of, transferred an- plasma 

furnace for> 
Hol. Formula: C.Cr.Fe.N.Si 
Terms: ferrochromium transferred arc pi.asma furnace 
CT: FURNACES,electric,<transferrert arc plasma, for ferrochromiu111 

production>/nonbase/base/compounds 
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4t Designation: A 101 - 80 (Reapproved 1985)E1 

Standard Specification :or 
Ferrochromium 1 

, 1 

This standard is mucd under the fixed designation A 101; the number imrmdiatdy following the designation indicates the year of 
original adoption or. in the case of revision. the year of last revision. A number in parcn!hcscs indicates the year or last rc2pproval. A 
superscript epsilon (t) ~ an editorial change sino: the last revision or rcapproval. 

This spmfica1ion lras bttn apprornJ for u.w b.v qnrcin of CM INponmmJ nf Def~ co rrploa frdnol Sp«ifica11on QQ-F-145 and 
for lislif!K in cir~ DoD lnd~x of Sp«i/icaifons and SllJIUiards. 

"NOTE-Section 2 was cdirorially added and St.bseQUCDt scctions renumbered in July 198S. 

I. Scope 

1.1 This specification covers two types of ferrochromium 
designated as high carbon and low carbon, the latter in
cluding nitrogen-bearing ano vacuum grades. 

1.2 The values stated in inch-pound units are to be 
regarded as the standard. 

2. Referenced Documents 

2.1 ASTM Standards: 
E 29 Recommended Practice for Indicating Which Places 

of Figures Are to Be Considered Significant in Specified 
Limiting Values2 

E 31 Method for Chemical Analysis of Ferroalloys3 

E 32 Practices for Sampling Ferroalloys and Steel Addi
tives for Determination of Chemical Composition3 

3. o.-..ering Information 

3.1 Orders f"or mate1ial under this specification shall 
include the following information: 

3.1.1 Quantity, 
3.1.2 Name of material, 
3.1.3 ASTM designation and year of issue, 
3.1.4 Grade, 
3.1.5 Size, and 
3.1.6 Requirements for packaging analysis reports, etc., as 

appropriate. 
3.2 Although ferrochromium is purchased by total net 

weight the customary basis of payment is per pound of 
contained chromium. 

4. Chemical Composition 

4.1 The various grades shall conform to the requirements 
as to ch.-:mical composition specified in Tables I and 2. 

4.2 The ma11ufacturer shall furnish an analysis of each 
shipment showing the elements specified inneTable I. 

4.3 The vaJut:s shown in Table 2 are expected maximums. 
Upon request of the purchaser. the manufacturer shall 

1 This spcc1fica11on 1s under the 1unsdict10~ of ASTM C'ommmee A· I on Steel. 
Stainkss Steel. and Related Alloys and 1s the direct respons1bthty of Subcomm111ee 
AOl.JO on FerTOalloys and Alloying Add111v~. 

Current cd1t1on approved Aus. I. 1980. Put,hshcd Oc1obcr 1980. Onginally 
published as A 101 - 25 T. Last previous ed111on A IOI - 7l 

l Annual Book of.~STM S1a11dard.1. Vol 14 02. 
1 Annual 81101< of ASTM Standard<. Vol 0305 

76 

furnish an analysis for any of these elements on a cumulativ1 
basis over a period mutually agreed upon by the manufac 
turer and the purchaser. 

5. Size 

5.1 The various grades are available in sizes as listed i: 
Table 3. 

5.2 The sizes listed in Table 3 are typical, as shipped fror 
the manufacturer's plant. These alloys exhibit varying dt 
grees of friability; therefore, some attrition may be expecte 
in transit. storage, and handling. A quantitative test is n< 
availwle for rating relative friability of ferroalloys. A coe 
system has been developed, therefore, for this purpose, and 
number rating for each product type is shown in the la 
column of Table 3. Definitions applicable to these coc 
numbers are given in the Appendix. 

6. Sampling 

6.1 The material shall be sampled in accordance wi 
Practices E 32. 

6.2 Other methods of sampling mutually agreed upon I 
the manufacturer and the purchaser may be used; howevl 
in case of discrepancy, Practices E 32 shall be used f, 
referee. 

7. Chemical Analysis 

7. l The chemical analysis of the material shall be made 
accordance with the procedure for the ferroalloys as c 
scribed in Method E 31 or alternative methods that will yi< 
equivalent results. 

7 .2 If alternative methods of analysis are used, in case 
discrepancy, Method E 31 shall be used for referee. 

7.3 Where no method is given in Methods E 31 for t 
analysis for a particular element, the analysis shall be ma 
in accordance with a procedure agreed upon by the mar 
facturer and the purchaser. 

8. Inspection 

8. I The manufacturer shall afford the inspector rep 
senting the purchaser all reasonable facilities, without char 
to satisfy him that the material is being furnished 
accordance with this ~pecification. 

9. Rejection 

9.1 Any claims or rejections shall he made to the ma 
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Grade 

A 
B 
c 
A 
B 
c 
0 
E 
F 
G 

52.0-58.0 
55.0--64.0 
62.0-72.0 
60.0-67.0 
67.0-75.0 
67.0-75.0 
67.0-75.0 
67.0-72.0 
67.0-72.0 
63.Q-{i8.0 
62.0-70.0 

0 A101 

6.0-60 
4.Q-{i.0 
4.0-9.5 
0.025 max 
0.025 max 
0.0:50 max 
0.75 max 
0.020max 
0.010max 
0.050max 
0.10max 

6.0 max 
8.0-14.0 
3.0max 
1.0-6.0 
1.omax 
1.0max 
1.0max 
2.0max 
2.0max 
2.0 ma.· 
1.0max 

~-

0.040 
0.040 
0.060 
0025 
0.025 
0.025 
0.025 
O.U30 
0.030 
0.030 
0.025 

0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 
0.030 

5.M.O 
1.0-5.0 

•For~ of detemwling conformance with lhis speofication. lhe reported 8l\llly5is shall be rot6ldad to lhe ~unit in lhe last right-hand place of tiglns used 
expressing Ille limlling value, in acairdance with lhe rtu1ding mefhod of Recu111aided PractiOe E 29. 

Type 

45 days from receipt of material by the 

High Carbon 

IO. Packaging and Package Marking 
IO. I The material shall be packaged in sound containers, 

or shapped in bulk, in such a manner that none of the 
product is lost or contaminated in shipment. 

V11CU1111 low Carbon8 

A. B C Al Grades E. F G 
---

0.050 0.050 0.12 0.050 c c 
0.75 0.75 0.75 0.75 0.75 0.7:; 
0.50 0.50 0.50 0.50 0.50 0.50 
0.50 0.50 0.50 0.50 0.50 0.50 
0.050 0.050 0.050 o.oso 0.050 0.050 
0.050 0.050 0.050 0.050 0.050 r,_050 
0.050 0.050 0.050 0.050 0.050 0.050 
0.050 0.050 0.050 0.050 0.050 0.050 
010 0.10 0.10 0.10 0.10 0.10 
0.25 0.25 0.10 0.10 0.10 0.10 
0.50 0.10 0.050 0.050 0.050 0.050 

Z1rconrum 0.050 0.050 0.01 O.C1 0.01 0.01 
Antimony O.ot O.ot 0.01 O.ot 0.01 0.01 
Arsen.c 0.005 0.005 0.005 0.00:> 0.005 0.005 
Lead 0.005 0.005 0.005 0.005 0.005 0.005 
T111 0.005 0.005 0.005 0.005 0.005 0.005 
Zinc 0.005 0.005 0.005 0.005 0.005 0.005 
Boron 0.005 0.005 0.005 0.005 0.005 0.005 
s.tver 0.005 0.005 0.005 0.005 0.005 0.005 
Bismuth 0.005 0.005 0.005 0.005 0.005 0.005 

• F0< purposes of detennining conformance with this speofication. the reported analysis Sl1all be rounded to tne nearest unit 111 tne last nght-nand place of figures used 
expressing tne lmtJng ·a1ue. in acx:ordance with tne rounding method ol Recommended Practiee E 29. 
8 

Ttie onert oxide (Si02 + CaO + MgO + ~O:J content of vacuum IOw-<:atbon ferroehromoum shall be speafie<I as 3.50~ max. 
c See Table 1. 
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f-ei1ochOTIUn: 

~ 

Code No. 

2 

l 

6 

0 A101 

T-..-

a in. (200nwn1by•n1100 mm) 

6 in. (150 mm) by down 

5 in. i125 nwn; by 2 in.. i50 mm; 

4 in. (100 mm) by Y.r in. (12.S 
mm) 

3 in. (75 mm) by 1 in. (25 mm) 

3 in. (75 mm) by 'I• in. (6.3 mm) 

'I. in. (6.3 nm) by down 

8 mesh (2.36 nm) by down 

8 in. (200 mm) by down 
8 in. (200 mm) by 4 in. (100 nm) 

4 in. (100 mm) by down 

3 in. (75 mm} by 1 in. (25 nm} 

8 mesh (2.36 nm) by down 

bridt .Of pellet 

10 in. (250 mm}. mu 

1 O s. naa. recainlld on 6-in. (1 ~ 
mm)si!Mt 

~cs. :::x. ~er. s-r_ t125-
mm) silMt 

10 s. rNX. recainlld on Wt. (1~ 
mm)si!Mt 

10 s. naa. recainlld on 3-in. {75-fml) ... 
10 s. rNX. ,..,,_ on 3-in. {75-fmll ... 
5 s. naa. reCaiWd on v..ci. (6.3-

nm) sillwe 
5 S. rNX. ,...._on U.S. No. 8 

(2.36-nm)sillw9 

10 in. (250 lmlj. -
10 s. rNX. ,...._on &Cl. (200-

nml silMt 
10S. rmx. ,...._on~- (1~ 

nm) silMt 
10 s. rNX. l'lltlined on 3-in. (7s-n) -5S.rNX.recainlldClllU.S.No.8 

(2.3&fmll li8W 
de5igiad by~ 

APPENDIX 

(Noamaadatory Information) 

XI. FRIABIUTY RA TINGS 

Ddinition 

10 s. max. passing 4-tn. (1<Xkmlj -
10 '· 11'111!.•. ~ 1-in !!'i6.mm! 

sillwe 
10 s. mu. passing •!Ht. (12.5-mml .... 
10 s. mu. passing 1-<n. (25-nml .... 
~o s. mu. passing •1..ci. (&.3-nm) .... 

S s. mu. passing 4-<n. (1~1 .... 
10 s. mu. passing 141. (25-nml 

9ieve 

Very touafl maicrials wbic:b are smccpliblc 10 lim,_ 1r any, brcakaee dwina shipment or handling. 
(Eumplc: low carbon fmochromc) 

Some brabac orw,e picas probable in shippina and handlias. No appra:iablc lines produced rrom either lump or crushed sizes. 
(Eumplc: chromium mcul) 

1 

., 

Appreciable reduction in sizc :ii larp: picas possible in shi!IPna and haadlias. No appn:ciable production of fines in handlina of ausbcd siza. 
(Eumplc: rerrovanadium) ~ ~ 

AIJPRCiablc reduction in size or larp: picas upon rqx:atcd handling. Some fines produced upon rq>catcd handlina or crushed sius. 
(Eumplc: SWldard rerromanpncsc) 

Appm:Uble reduction in size in rqicatcd handlin& or larp: picas. Appreciable fiocs may be produced in the handliq of crushed siza. 
(£ wnple: so " rcrrosilicon) 

This catqory rcprese!llS the most f'riablc ailOYJ. 
(Eumple: calcium silicon) 

The .American SOCiety '°' Testmg Md MMtNial& tak• no tmition fel/)flCling the Vllidlty al wry,,.,.,.,, t;ghts asserted in connection 
with wry item ment1011«1 in this ttflfldflta Users cl tllrs ttlllclflra .,,, •qussly edviNd tllfll '1fltflffl'lilllltiOll ct the ll8lidity al any such 
petent r,ghfs, ena the risk cl infringement cl such rights. atfl entiffl/y """' own responcibllity. 

This ttflllCJ&ta ts subiflet to l'flViSioll fll flllv time by the raponsible tflC/ltlical commit!• ena must bfl reviflwkJ flV9'Y rrve ~ ena 
if not fflVINlJ. flit/let rNfJP'(Nfl(J 01 t111llllar1t ,m_ Your comments .,, mv11.a .,,,,., fOI reviaion al this tt&lldflra °' IOI fld<litiOMI tt&lldflras 
flll<I should bfl fld<lreu.a to ASTM HMl1qu&ttflfs. Your comments will r~ C¥elul conaidflrflliOll et • fM«ing cl the recponsible 

t~ c:ommill•. WhlCll you mey fllfena. If you IHI tllfll your COllllMllts hew ""' rflUN«J fl '"" llflat1ng you shoukl mMfl your 
vlewl known to the ASTM Ccmmitr• on Stanclatas. l!H6 Race St .. PtlilMJelphifl, PA f!H03 
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Standard Specification for 
ferrochrome-Silicon 1 

nus swldard is mum Wider Ille fizal c1esiparinn A 412; die number immatialdJ foUawiD& die drsip•tjoa indicalts die yar of 
orisiml adoplion or, in dlec:aeof~ die yaroflml revision. A number in ... cndx:tesindicares dleyaroflasl ~A 
supcnaipt epsilon (<) indic:ala u editorm dwiee since die last ~ or inpprovai.. . . 

• ~-upe 
I . 1 This specification covers two grades of ferrochrome
inm designated A and B. 

Ordering Information 
~ 1 Orders for material under this specification shall 
_1.uc.k the following information: 
2.:. I Quantity, 
2.: .2 Name of material, 
2.1.3 ASTM designation, 
2.1.4 Grade, 
2.1.5 Size, and 
2.1 .6 Requirements for packaging, analysis reports, etc., as 

A"ropriate. 
2.2 The basis of payment for fcrrochrome-silicon may be 

_r unit weight of alloy or per pound of contained chrome 
d \ilicon. 

• Chemical Requirements 
3.1 The various grades shall conform to the requirements 
to chemical composition specified in Tables 1 and 2. 
3.2 The manu~1cturcr shall ~sh an analysis of each 
ipmcnt showing the elements specified. in Table I. 
3.3 The values shown in Table 2 arc expected maximums. 
pun request of the purchaser, the manufacturer shall 
rn1sh an analysis for any of these elements on a C'Jmulative 
m over a period mutually agreed upon between the 
anufacturer and the purchaser. 

• Size 

4.1 The various grades arc available in sizes as listed in 
ahlc 3. 
4.2 The sizes listed in Table 3 arc typical as shipped from 
c :nanufacturer's plant. These alloys exhibit varying de
e\ of friability; therefore, some attrition may be expected 
1ransit, storage, and handling. A quantitative test is not 

vallahle for rating relative friability of fcrroalloys. A code: 
lcm has been developed, therefore, for this purpose, and a 

umhcr rating each product type is shown in the last c olumn 
~Tahle 3. Definitions applicable to these code numbers are 
\en in the Ap;iendix. 

" ~1faca11on is under the 1urisdiction of ASTM Comminee A· I on Steel. 
": "\iccl. and Related Alloys and is the dim:t rnponsibihty of Subcomminee 
1 

• ., "" f"trroalloys and Alloyin1 Additi\fes. 
~ ""~"' tdlt1on appro\red March 26. 1976. Published May 1976. On11nally 

1 "h~d a1 A 4U - 63 T. Last pre\fious edition A 482 - 66 ( 1971 ). 

TABLE 1 Cll8llliclll ~ 

34.0-38.0 
0.060 

38.0-42.0 
0.030 
0.030 

38.0--42.0 
0.050 

41.0-45.0 
0.030 
O.OOll 

5. Suapliag 

5.1 The material shall be sampled in accordance with 
ASTM Practices E 32. Sampling Fcrroalloys and Steel Addi-
tives for Determination of Chemical Composition.2 .. : ·"" 

5.2 Other methods of s.unpling mutually agreed upon by 
the manufacturer and by the purchaser may be used; 
however, in case of discrepancy, Practices E 32 shall be used 
for referee. 

6. Cbemical Analysis 

6.1 The chemical analysis of the material shall be made in 
accordance with the procedure for the fcrroalloys as de
scribed in ASTM Methods E 31, Chemical Analysis of 
Ferroalloys,2 or alternative methods which will yield equiva
lent results. 
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TABl.E 2 Supplemenr.y Chemal R~ A 

Ntrogen 

~ 
Nck.r 
VtnedUn 
COpper 
Molybdenum 
CoUnbilm 
TSltlUR 
eoti.11 
Alumirun 
Tllanium 
Z'l'conum 
Anlenic 
LAl8d 
Tin 
blc 
Boron 
Antimony 
~ 
Bilmulh 

0.050 
0.75 
0.50 
0.50 
0.050 
0.050 
0.050 
0.050 
0.10 
0.50 
0.50 
0.050 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 

A Fcw purposes of def~ conformlnce will. this IP8dflcat10n, the reported 
INlylls IMll be rounded to the ,.... unit In Ille ~-hind plllOlt of llglnl used 
in exprelllng Ille limillng -.. In llOCICWdlnce with the rOl.fldlng meChod of 
Recommended PrlCtioe E 29 (Mtlc.wl Book d ASTAI &Wldwd1, V<' 14.02). 
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TABL.e 3 si.ndard Sins 8lld TolefHces 

T ()leranCeS A 

75 lb by down 90 lb ~. max 
75 lb by 1 in. (25.4 rmi) 90 I>~. max 

·~ 

t OS max. passing 1.fl. (25.0-mm) sieve. :!-', 
75 lb by 2 in. (50.8 rmi) 90 I> ~. max 1os max. ~ 2.fl. (5().mm) sieve 
40 lb by down 50 I> ~. max 
2S lb by OOwrl 30 lb ~. max 
4 in. (101.6 rmi) by down 1os nax. retained on 4-fl. (100-mn) sif!wt 
J in. (i6.2 rr.-n) tr; down 1 ~ nux. retained on 3 in. (75-nm) sieve 
3 by'" in. (76.2 by 12.7 lfl'll) 1~ max. retained on J.in. (75-nm) sieve 1 OS max. passing •;, in. (12.5 mm) sie\'e 
2 in. (50.8 rmi) by down 1~ max. rel3ined on 2-in. (50-mm) sieve 
2 by v. in. (50.8 by 6.35 lfl'll) 1~ max. retaineC on 2.fl. (50-mm) sieve 1os max. passing v. in. (6.3-mm) sieve 

.,.. in. (19.05 nm) by down 10S max. retained on~·. -.. (19.0-mm: sieve ;;> 

" Specifications o1 sieve sizes used to define IQlerances herein are IS isted in ASTM Specifications E 1 1. tor Wire-Oolh Sieves for T es1ing ~ (AtnMI Bool< 
ASTAI StandatrJs. Vd 14.02). . • 

8. Inspection 6.2 If alternative methods of analysis are used. in case of 
discrepancy, Methods E 31 shall be used for reference. 

6.3 Where no method is given in Methods E 31 for the 
analysis of a particular element, the analysis shall be made in 
accordance with a procedure agreed upon between the 
manufacturer and the purchaser. 

8.1 The manufacturer shall afford the inspector rq,1 
senting the purchaser all reasonable facilities, without charf 
to satisfy him that the material is being furnished . : 
accordance with this specification. . i. 

.1: 
· .. t 

7. Packaging 
9. Rejection . ., :.f. 

9.1 Any claims or rejecticns shall be made to the~ 
facturer within 45 days from receipt of material bY 'i 
purchaser. · ·. :.1 

7 .1 The material shall be packaged in sound containers. or 
shipped in bulk, in such a manner that none of the product is 
lost or contaminated in shipment. 

Code No. 
I 

2 

APPENDIX 

(Nonmandatory Information) 

XI. FRIABILITY RA TINGS 

Definition 
Very tough materials which arc susctptible IO l!nlc. if any. breab&c duriq shipment or handlina. 

(Example: low-carbon ferrochrome) 
Some brcaJcace of Jvsr pieces probable in shipping and h.•ndling. No appreciable fines produced from either lump or crushed sizes. 

(E.umple: chrome metal) 

1U 
2 

.l 

Appreciable redaction in size: of large pieces po55ible in shippina and handling. No appm:iable production of fines in handling of crushed sizes. 
11 

(Eumple: fmovanadium) ' 
4 

6 

Appreciable reduction in size: of large pim:s upon repeated handling. Some fines produced upon repeated handling of crus.'led sizes. 
(Eumplc: Standard ferromangancsc) 

Appreciable reduction in size: in ~led handling of large pieo:s. Appreciable fines may be produ«d in the handling of crushed sizc:s. 
(Eumplc: SO percent fcrrosiliconl 

This category ~nts the most friable alloys. 
(Example: calcium-silicon) 

The Ame<ican Society fOt Testing and Mateflats takes no pocitiOll respecting the validity ol any patent rights auerred in connection 
wllh any "'m mentioned in this standard. Users of this standard are exprealy Mlvised that determination ol 1/le validity al any 1uch 
patent rights. and the risk of inft1ngement of such rights, are entirely their own ruponsiOlllly. 

This standard 1s suo,ecr to revision at any time by the responsible techni~ committee and must be rttV•fld ttVety five yNll and 
if not revised. eit"'1r reapproved Of withdrawn Your commmtts are 1nvlled ellher f0t rttVisiOll al this 1111/ldard Of fOf fKklltlollal lt/l/ldards 
and should be addressed to ASTM Headquarters. Your comments will r«erve careful consld¥ati0fl al a ,,_ing of the responsible 
technical comm111ee. which you may attend. If you feel thal your comments have not r~rved a lair hearing you •llould make your 
views known to lhe ASTM Commlllee on Standards. 1916 Race Sr .. Phil~phia. PA 19103. 
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T ablr 8. (omp;imon of the chcm1ol comro"uon of lcrrochrom1um ISO 5441\ anJ DI!' 17 5<>5 IS l I 

Uoii:nauon ~.Cr ~. c •,.St ~. r m3:r.. ~. s m.3l 

DI!\; ISO DI!\; ISO Dl'r' ISO DI' ISO DI?' ISO 

1-cCr 7UC 5 bO -72 ·Hl-60 1.5 0.0.10 0050 
F~r 50 60 70 C 50 45- 7~· .:.11-1> u <1.5 ll 050 u JO 
h:C; 50 60 70 LSLP 45 - 75. .: 11-b ll < t.5 UO.\U !J.05 
h:Cr 7U C 6~ 75 U.5-.: O' <1.5 oo:io U.0511 
f-cCr 5U 60 711 C 4~ - 7~· 0 <-4.0' < I' UU50 0050 
f-~ 70(' 65- 75 0 01-Q.50' - < 1.5 OOJll 0 lllO 
1-~-, 50 60 111 c· 4; 1~· 1!.1115 - 0.50' < 1.5 0050 0030 

• Fnr 50 mean' 4< 5<• .• Cr. f-cCr t-.11 mean' 55 b5 '.. Cr. 1-cCr 711 mean' 65 7."~· Cr " In four f!t.ide-. '0.1~~. ' 
• In 5r\'t:n J!radc, • In '" i:r•de> 

IJic""lf:ll.lllnn " .. l r ~. ~. ~ .. C" m;.a>.. • • !' 01.I\ . .. ~ 0\.1\ 

l>I' ISO l>I!'> ISO 1>11' ISO Ill!'. ISO Ill' ISO 

hCrS1 15 -- 5511 !Cl II I~ o (10 1111<11 u 0111 
t·c( r~1 :o :: 5< ,,, :- 55.!l ~· ~fl '.?lltl :!5 Cl 11.050 U.U' ou~o 1111111 11.11111 II 0311 
hl1S1 ~I .• 4_<11 I~ 11 :!~ 0 ) < 1111<11 11.0.111 
h;<. r~1 1r. • 45.11 ~-I II ~!'\II 15 111110 u (J.lll 
h(.rS1 11 . 4\.11 ::s u .\~II 1.0 u 11511 U0.111 
l·~CrS1 40 411 4< - ~511 4< ·'' 35 II 411 (I 0.050 O.:! 0 ()~(I 0 ()111 0 OIO 0 Olli 
1-cCrS• .:< -· :!X 0 41111 45 () 0.1 (I ().1() 0 OJO 
f-cCrS1 511 LC -~ :u.o 4_< II 1~1.11 ll.05 UO_lO U.OJO 
f-cCrS1 5< > 1X.O 51!.0 55 0 0.03 0.030 0.030 
hC rS1 4S LI' :· 35 0 4~ () 55.0 0.05 II O~ll 0 OIO 

l •blc 10. ~rcccal and nons1andard1zcd ftrrochrom1um and fcrrosihcochrom1um alloys 

Trade name Analysis. ""1•,. 

Cr c Si p s N Co Producer 

Charf< chrome• 5J - 5R 6 3 

EHC ferro- m1;i 66 men 9.0 
0.5 

O.Q.l 0 05 GfE/EW' 
chromium 1.0 

max m;u 

Simple• ferro- 70 0.01 c.i. I 0 
Umon C; 

chronuum 
c.i ma A. 

bide/Elke 

LCN ferro-
70 0.05 1.5 0.020 GfE/EW' 

chromium 
c;i ma. max mu 

LC"IS1 ferro· 
70 fma• 0.05 max 0.30 

0.020 GfE/EW' 
chromium 

ca 'lmu 0 03 0.20 
mu. 

Max. 

f-crrochrom1um 
KO H5 Jma• 0.06 max. ~- 5 o_w 0.02 1\BF."FT ma>. max. 

reaclor ~rJdc fm•• 00~ max. I 50 

Croma>-
mou. 0.10 milx 2.0 max 0 020 ma• 0 020 0 03-0 05 001 -·0.02 

Showa 
90 chrome 

K5 90 max 0 06 max 1.0 max 0.01 ~ max 0Cll5 
Denko 

ma. 0 OJ max Oj men 0.007 mm 0 007 

S1hcochrom 40 )~ -40 ma• ll.OS JS-40 max 0.03 GfEIEW' 

S1hcochrom 60 ~~ - 65 max 0 05 20 25 max O.OJ GfE/EW 

• ~ ha< no dcrinne •[l"c~.!:1_£al~o~. ' Gci.cll"haf! fur E lck 1 romcl a llur11c/F.lek 1rowcrk Wc,.wciler. ' Ak11chola 
1-crrole~cnn~J< 1 rollh.111rverkcn 
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I. PLANTEAMIENTO 

La ONUDI ha solicitado al Centro Nacional de 
Investigaciones Metalurgicas de Espana (CENIM), la prestaci6n 
de servicios tecnicos y tecnol6gicos para apoyar el desarrollo 
de la actividad metalurgica de la UNIMET del Ministerio de la 
Industria Sidero Mecanica de la Republica de Cuba, en los 
aspectos relacionados con la obtenci6n de ferroaleaciones a 
partir de materias primas nacionales, utilizables en la 
producci6n de aceros inoxidables y la capacitaci6n de tecnicos 
en dicha esfera. 

A tales efectos el CENIM ha organizado el trabajo de la 
siguiente forma: 

1. Analisis y evaluaci6n de conjunto con los tecnicos 
cubanos, de los trabajos realizados en Cuba relacionados 
con la producci6n de ferroaleaciones con materias primas 
domesticas. 

2. Estudio bibliografico sobre la produce ion de ferroa
leaciones base cromo y el uso del plasma en la misma. 

3. Realizaci6n de pruebas de laboratorio para la obtenci6n 
de ferroaleaciones en el horno de plasma termico de 150 
Kw del CENIM. 

4. Organizaci6n y realizaci6n de actividades de entrenamiento 
en la tecnica del plasma termico para los tecnicos 
cubanos, asi como gira de estudios por diferentes plantas 
productoras de f~rroaleaciones en Europa. 

II. TRABAJO EJECUTADO 

PUNTO 1: 

Segun la planif icaci6n prevista, entre los dias 19 
a 28 de septiembre del ano en curso, viajaron a Cuba los 
senores Dr. Jose Luis Enriquez y Dr Alejandro Cores los 
cuales fueron atendidos directamente por el Dr. Guillermo 
Jimenez y el Ing. Orlando Castano. 

El Dr. Guillermo Jimenez, en dos sesiones de trabajo, 
ofreci6 una explicaci6n de los trabajos de investigaci6o 
ejecutados con minerales cubanos para la obtenci6n de 
ferrocromo, ferrocromoniquel, ferromanganeso, silicoman
ganeso y ferrosilicio asi como respondi6 a las preguntas 
formuladas por los tecnicos espanoles. 



Se efectu6 un viaje a la sede del CIS en Nicaro, 
provincia de Holguin, donde se explic6 el proyecto de 
producci6n de ferroaleaciones base cromo y manqaneso a 
partir de recurses mineros cubanos. 

Se visi t6 el '"l'aller de Ferroaleaciones" en construc
cion de Cajimaya (antigua fibrica de cemento}, y la base 
minera para su puesta en marcha.- Taller de beneficio de 
cromitas de "Cayo Guan", Moa, minas de mineral lateritico 
de "Pinares de Mayari" y ~lanta Piloto de benef icio de 
colas en Nicaro 

De las visitas efectuadas en cuba se pueden hacer las 
siguientes conclusiones: 

Las materias primas cubanas presentan caracteristi
cas no comunes con sus hom6logas internacionales, 
por tanto, las soluciones tecnicas para su elabora
ci6n en condiciones de bloqueo son atipicas. 

La concepci6n investigadora que ha llevado el SIME 
para el desarrollo de tecnologias de producci6n de 
ferroaleaciones, con materias primas domesticas, es 
coherente y adecuada. 

El empleo de cromitas, fuera de balance por su alto 
contenido de silice, para la obtenci6n de ferrosili
cocromo es de gran perspectiva y aumentaria con
siderablemente las reservas cubanas de cromitas. 

Se deben organizar pruebas de laboratorio para la 
obtenci6n de ferrosilicocromo a partir de cromitas 
cubanas en el horno de plasma del CENIM, para lo 
cual se necesita la preparaci6n y traslado a Espana 
de aproximadamente 200 Kg de cromita. 

El CIS no cuenta con la base material que permita la 
ejecuci6n de investigaciones a escala semindustrial. 
Su "Planta de Ferroaleaciones", en construcci6n en 
Caj imaya, no posee el agregado principal para su 
funcionamiento, un "Horno de arco electrico" para la 
fusion reductora de minerales con potencia de 2000 
KVa. 

El equipamiento solicitado por el CIS, si bien es 
necesario y de gran utilidad, tiene un precio de 
venta muy superior al presupuesto ofrecido por la 
ONUDI de 7000 dolares USA. 

Con ese presupuesto proponemos se compren en Cuba, 
a menor precio, el siguiente listado de ordenadores 
y sus accesorios para modelaci6n matematica de 
procesos metalurgicos y procesamiento rapido de 
inforrnaci6n cientifico-tecnica: 



................... 

ORDENADORES Y ACCESORIOS EQUIPO UNIDADES TOTAL 

Computadora Kenitec System 286 + 1 MB M6P 945,00 3 2835 

Monitor CGA 4646 236,00 3 708 

Printer EPSON FX-1050 550,00 l 550 

Impresora LX 810 245,00 2 490 

Torres disco 3~" l,2MB 99,00 2 198 

I Estabilizador de voltaje LS-604 (600 W) 113,00 3 339 

Discos flexibles alta densidad 5~" 100 

Discos f lexibles dohle densidad 5~" 100 

Discos flexibles alta densidad 3~" 100 I 

TOTAL ..... . 5.120 $ USA 
------------------------------------------------------------------------------------------------



i 
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PONTO 2: 

Se realiz6 un estudio bibliografico actualizado al 
ano 1991 sobre la producci6n de ferrocromo y otras ferro
aleaciones base cromo, utilizables en la producci6n de 
aceros inoxidables, asi coma al empleo d~l plasma termico 
~n la producci6n de ferroaleaciones que consta con mas de 
50 titulos, de los cuales se dispone de algunos y otros 
estan solicitados a instituciones de otros paises. 

PUNTO 3: 

Fue trasladada hasta el CENIM una muestra de mineral 
de ciomita cubana de 100 Kg y preparada para su 
elaboraci6n. 

Se ef ectuaron los calculos de carga correspondientes 
a la ejecuci6n de cuatro fusiones de ferrocromo con alto 
y bajo contenido de silicio en el horno de plasma de 150 
kw del CENIM. Los metales y escorias obtenidos fueron 
enviados a los laboratories de analisis quimico y otras 
caracterizaciones para su estudio. Se dispone de algunos 
resultados parciales, y pr6ximamente se tendra completa 
esta informaci6n. 

III. CONTINUACION DEL PROYECTO 

La continuaci6n de las actividades del proyecto preve una 
gira de estudios durante seis semanas para el entrenamiento de 
los sefiores Guillermo Jimenez y Orlando Castano por talleres 
productores de ferroaleaciones de diferentes firrnas radicadas 
en Espana, Francia, Alemania e Italia con las cuLles debemos 
aun contactar para establecer el cronograma de visitas. 

Por estas razones solicitamos a las autoridades de ONUDI 
en la Habana, que apoyen la adquisici6n de las respectivas 
visas de entradas a esos paises de los senores antes menciona
dos para poder comenzar la gira el 12 de febrero de 1992. 

Motivado por lcs problemas de financiamiento del proyecto 
en su conjunto, que precis6 el aplazamiento de sus acciones 
hasta el mes de febrero de 1992, nos vemos obligados a 
postergar la entrega del informe final hasta la 21. quincena 
del mes de marzo de 1992, una vez finalizada todas las acciones 
previstas en el proyecto. 

Madrid, 18 de noviembre de 1991 



lnfoune n• 

Han intervenido en la claboracion de este informe, 

Alberto Isidro Alejandro Cores Jose L. Enriquez 
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