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n Silic vdi ham luqng silic >98,5 %
* V6i hdm luEng CaO > 80 %
.1. Hu!,nh thqch CaF2 > 80 %
2.2. Tinh ben ry'thuvdt
a. Ding FeSi7S
Vdi phuong phap dnng Fesi7s, tac gi6 de tinh

toan ly thuy6t quA hinh c6ng nghQ luyQn ferro crom
cacbon thdp. K6t qud,tinh toan lli thuyet vdi di6u
kien hodn nguy6n 100 Yo Cr2O3 va Fe2O3 thi c6 th6
tlat tluqc k6t qud nhu Bing 2.

Beng 2. Thenh phdn ferro crom cacbon thdp
theo tinh todn

Thdnh phan
Hdm |.ugnq, %

3. K61 qui thi nghiam

3.1. Phuulg phep ddng FeSi7'
Di tiiin hdnh nghiEn cr?u dnh hudng cia ti lC

ferro silic trong ph6i lieu thay dr5i so voi tinh to6n l1i

thuy6t. K6t qua th6 hien trong Beng 4.

Bdng 4. Anh hudng c1a t! lQ FeSi7l d6n hiQu
sudt thu hdi cr.

Nhan x6t:
.1. D\ra vao k6t qud Bdng 4, ta thSy ring vdi t!'

lC Fesi7s khoang 85-90 % thi qu5 trinh hiQu sudt
hotrn nguyen dAltir 77-79 %. Khi ndng thCm ti le
Fesi7s lCn them nira hieu suAt c0ng kh6ng ting
them dang te. K6t qui ndy cho th5y ring nghi6n
crlu ndy phn hqp vdi c6c tdi lieu tham kh6o, khi
tien hanh luyen ferro crom cacbon thap trong ld
diCn thi hieu su5t thu h6i crom chi dat t6i da la
85 %. Va ciing cho th6y ring n6u ti 16 CrzO:/FeO

ma cang- thdp thi hdm luqng Cr trong FeCr
kh6ng the cao.

.! Quang cromit nay c6 t'j 16 Cr2O3/FeO=2,4 cho
nen kh6 c6 th6 luyQn duEc FeCr voi hem lLrEng CI
>60%.

* K€t qud phan tich C trong c6c m5u ferro niy
dat th6p nhat ld. 1,28 %, cho thay viec t5ng C tr:r

di6n cuc va til n6i tO ta r5t l6n. Viec di6u chinh ch€i
dO dien trong khi luyen FeCrC th6p cung r6t quari
trong. Trong nghi6n cuu niry, do di6u kien ve thi6t
bi chua diy dt, thi nghiem trong ld di6n h6 quang
mOt c!rc, d6y ld dAm bing nd Oien crrc, che d9 dien
chua di6u chinh duqc n6n g6p phAn lim ting C.
trong qu5 trinh luy6n.

3.2. Phvong phdp ding silic
3.2.1. Anh hudng c1a ti le Si th+rc t6/ ly,thuydt

ddn hi6u sudt thu hdi Cr
C0ng nhu phuong ph6p ding FeSi, tac gia da

ti6n hdnh thi nghiCm inh hudng cia ti lQ Si thrrc
t6/ lV thuyet d6n hi€u suat thu hdi Cr. Do da c6
nghiBn cuu vE ti lQ dnh hudng cia tf 16 FeSi75 n6n
t6c gid cri chqn ti l€ Si thuc tC/ ly thuyet de khdo
sat la 80 %,85 %,90 % 95 %. K6t qud thi nghiem
th6 hien trong Bang 5.

Bdng 5. Anh huilng cia ti E Sithw t6/ tY thuy't

Hieu suAt thu
h6i cr, %

80% 0,90

81,87

58,38 82,03
57,05

b. Ditng silic kim loai
V6i phuong ph5p ding silic, tinh to6n lf

thuy6t qu5 trinh cOng nghC luyen ferro crom. K6t
qud tinh toan ly thuy6t vdi di6u kiQn hodn
nguy6n 100 ok CrzOz vi FezO: thi c6 the d?t
duqc k6t qud nhu Bing 3.

Beng 3. Thenh phdn FeCr cacbon th^p theo
phlpng phep ding silic /

l(HoA ltoc uA c(litc l{cltE M0

Ti le Si thqc tC/
I'i, thuvet. %

Ct, ok

79,91

2,07

4,04

5,78 82,67

XCt qud phan tich hdm luqng C trong FeCr
cdn tuong d6i cao ta} 'l,5-2,5 % do ch6 dg cOng
ngh6 cdn chua duEc hodn chinh tu thiCt bi ld
d6n che dO di6n cho n6n d6 gidm su t5ng C tt]
di6n cuc va n6i lo cAn c6 duoc thi nghiQm d
thict bi hoan chinh hon.

Nhdn x6t:
t Dua vao Bang k6t qu6 cho th6y ring dtng

silic ldm ch6t hoan nguyen da luy€n duqc ferro
crom c6 hdm luEng Cr > 60 %, ham lugng Si dat
chdt luong yeu cau < 3 %.

.! Voi t! 16 silic ld 85 % thi clat hieu su5t thu h6i la
81,87 o/o; khi n6ng ti le silic thgc te len 90 % vd 95
% thi hi€u suat tnu h6i teng l6n kh6ng dirng k6 do
vay chQn ti lC silic so vdi ly thuy6t tinh toeri la 85 %.

4. Thio lufn
Tham khio c6c tai ligu ciing nhu tinh toen mOt

c6ch so bO v6 chi ti6u tiCu hao chAt hoirn nguy6n
d6 sin xu5t FeCrC th5p, t5c gia nhan th5y ring:

fiil]'ll

Si
67,52 r 1 24 1.24

Ti 16 FeSi thuc t6/
lV thuvet. %

Cr. o/o si, %

,54,94
53,75
52,27
El 10 806,04 I

30 G0ilG ltGHlEP t[0 S0 5 - 2013



er0z - I9s 91fl dirfl9il 0il0c

6u41q bu6t1911 :dfy uglq pabp
'1002'stsl

'1enuey1 u6rse6 - sreur(1o4 pecJolutaE elqU
r.ly^ sernlcn4s elarcuoC 6utc.top;eg 9151 7

'266t 'ez oN
seuag 6uueeurDuf alercuoO sletlelBN 6utc.toluteg
Joqrl snonu[uo3 6uls1-1 seJn]cnJ]S €]alcuoc
lo uorlcnJlsuoC pue u6tse6 to, uo[epuauuocou
'(fCSf) s"reaulEuj l!^!C Jo Alalcos uedef €

'9002 '1nte uPq l9nx PqN '90-zLZ NCLZZ n?c

9I l?lql ugnqc nell'!91 uCn 6ugql oelC OE Z
'e002'tcv(

'Uodau eO-U , O77 ICV - sJeE dul q]!/v\ pocJorurau t

olaruoc u6rsa6 '6yy eoultxtuoc lcv !

oYHv tl{vHt nill lYr
tr d?qt tgc re^ os dul Jarullod queql noll ]C^ enc

?ql nn ?^ np (pp 916 quqp er Enp ?q] 9c ?p ngc

i91 epc bugn gp?^ lgc 6ugql c4s c^ oeql d?!l n4c'
grqbu cgc gc upc u?ttlu In1 ue5 loln Q oec uQLu

up iq ?p 6upnr1 rgtu u+Dt n?!p 6uo4 653 queql
n9rl lC^ 6unp 4s 6u0^ u?!Jl lEl ruop'cnl niqc dUl
queql 6upq dgql tsc ?ql [eq1 tq>1 ugn niqc rupp ?l
l?!ql quul 9nb 6uorl 4 nnt u?c i0!q cgqt u?!p c9c
Ipq] ouc Ep 

^pu 
oqq rpq 6uotl n4c ugtqou cg3

Gg 6uet1 oatP dgtl)

"'L]mil lI ll0c Nllll0l,l

,.tc4t! up1 u?t! ;d0t uolq lenbN
'9OOZ 'I)8H) gXN 'orJol lenx u?s

0Ll6u 6u9C 'Lup"t uos ugr{n61 'cqq6 lrl 96N e
'9OOZ '!0u PH 'llLuolc 6uPnb

nl uroJcocrlrsole; lgnx ugs ?q6u 6u9c n4c ugtq611

'Sg dgc tp] ?p l?l'6ugl opc o9E '9N ele ?t z
'0 L-90/L l'z0 cy 9s 9tl{ ',,e9H

queqf-quie 9C ]lLuorc gtu 6ug1 urpl rp 'ups 6ugoq>;
cgc pn yuorC 6uPnb 4t.ddrl 6unp 4s p^ u9^nl AqOu
6ugc tluUl r(nb uArql uPoLl n4c ugtq61,, :re] {p 0'l6u
6u9c coq eoLll pnb lgl do'l 6ug1 ogc ogg '1,

- oYHv rfvHr n:r'r rYl.

g dgq1r3al uo^nl OqOu 6ugc oqc conp 6u4 dgp
e,nqc tigc uOllt n?!p 6uo4 

^pu 
u?,{nEu uPoq lgqc req

e^ 9q os 9!6 quip uQrqou 1q1 6u4qu p| 1qc [99
o/o g'Z+g' | 6ugoq1 oec I9p 6uonl

uQc oral 6uo4 C 6uonl ulPr.l '% 09<lC 6uon1 upq
9c rCel conp uAInl lqt t 6uPE 6uo:1 nqu uolc
6ugnb p^ reol url !S p| u9,(n6u uPor.l lgqc !4n

'% Z+! 6u?oQl 6uorl olral 6uorl

C 6uonl ueq 'olo 99 5 JC 6uonl uPq 9c JCel conp
uQ[n| 1qc lql t 6uEE nqu ueqd quPq] 9c ]rLuorc
6uqnb pn gzlsel pl ugr(n6u upoq leqo !9n

ugnt lgv'9
'uor{ n?p }Otu 6unc 6uo4 }gnx UPS cPoq uorqou

jql 6u0qu 9c rgqd ugc !r.ll uPqd ups qupql 9t6 conp
r.lugs os nqu 6unc lCnql 4) 9l tlull oeq n?rl n?ll

!rlc'39c conp ugol qull ?p:uein6u uPor'i leqc 6uRp

4s 6uonl !gq)i ?^ quga os 6u4qu el lqc IgG
'(o/o 9g 0l ll u0tq6u tql

uOrX n?!p !q^ quJl) urgitd uPs y61 3gy 6ugoq1 oeq
neu ttliugr{n6u uPoq }?qc upl t5 6unp 4s !tly * .(o/o ge 0l !l urorqou rtll uort nelp

!e^ qult) ugqd ups y6t OO9 6u9oq1 oqq ngp"1q1

u9An6u upoq tgqc u.rPl gzlsol 6unp 0s !r.ly .:.
(el oeql) urgtld ups

y6l 089+069 6upoq>1 oeq ne[ ttl] u?^n6u u?oq lgqc
urpt ?p (tS o/o Ot lJ % 9e) rClS 6unp 4s rqy ,

01[ iHSr{ Blroc v[ coH u0Hx liiltc


