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Linh vuwe k§ thuét dwoc dé cap

Sang ché dé cap dén phuong phap khir phospho kim loai néng chay ma c6 thé
cai thién hi¢u qua khtr phospho v4i phuong phép nay.
Tinh trang k§y thuit ciia sing ché

Ngay nay, vi cic yéu cdu chat lwong dbi véi cac vat lidu thép dang trd nén
ngdy cang nghiém ngat hon, ¢6 nhu cau vé viéc giam lugng cic nguyén t6 tap chat
ma tiéu biéu 1a phospho va luu huynh. P& dap tng duoc cac yéu cau nay, néi chung,
qua trinh xtr Iy khir phospho dugc thuc hién & giai doan kim loai néng chay trong
qua trinh luyén thép. Qua trinh x{r Iy khir phospho nay dugc thuc hién bang cach bd
sung, vao kim loai néng chay, ngudn oxy nhu 14 oxy dang khi hodc céc oxit sit dang
ran 1am tac nhan khir phospho dé oxy hoéa phospho trong kim loai néng chay thong
qua viéc sir dung oxy trong tac nhan khir phospho dé tao thanh oxit (P20s) va bang
cach cho xi (xi ding dé tinh luyén khir phospho) hip thg oxit phospho dugc tao ra.

Nhu tac nhan tinh luyén khtr phospho dugc sir dung dé tao ra xi dung dé tinh
luyén khtr phospho, tac nhan tinh luyén khir phospho gdc voi thudng dugc st dung.
Ngay nay, c¢6 nhu cau giam luong xi duoc tao ra trong qué trinh luyén thép tir goc dod
cta cac bién phép bdo vé moi truong. Vi qud trinh xu ly khir phospho ctia kim loai
néng chdy dugc thuc hién & nhiét do thép ma thuén lgi cho phan tng khir phospho,
¢6 thé thuc hién qua trinh xir Iy nay véi luong xi twong d6i nho dugc tao ra. Cac vi
du vé& phuong phéap thuc hién qua trinh x@r Iy khir phospho nhu nay ctia kim loai
néng chay bao gdm phwong phap ma trong d6 tac nhan tinh luyén khir phospho dugc
b6 sung vao kim loai néng chay trong 10 chuyén trong khi oxy dang khi dwoc cip
vao bang cach st dung phuong phap thdi tir dinh va phuong phap ma trong do6 tc

" nhan khr phospho hoidc dang két hop cua tac nhan khir phospho va tic nhan tinh
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luyén khir phospho duge théi 1én trén kim loai néng chéy trong xe kiéu ngu 161 hodc
thung kim loai néng chay, va phuong phap thich hop ddi véi thiét bi va méi truong
ctia nha may thép dugc st dung.

‘Tai liéu sang ché 1 boc 16 phuwong phép khir phospho kim loai néng chay ma
trong d6 hiéu quéa khir phospho dugc cai thién bang cach st dung chat trg dung gbc
CaF,nhu 12 florit 1am tic nhan dé thic ddy su tao thanh xi cia tic nhan tinh luyén
khir phospho dé cai thién d6 luu dong ctia xi ding dé tinh luyén khir phospho. Tuy
nhién, ngy nay, vi ¢6 xu thé hudng vé viéc ning cao céc tidu chuan kiém soat dbi
v6i lugng florin bi rira giai tir xi tir goc do bao vé mai trudng, can phai t6i thiéu hoa
ndng do florin trong xi ding dé tinh luyén khir phospho. Do d6, ¢6 nhu cAu manh db6i
v6i viée phat trién phuong phép thuc hién qué trinh xir Iy khit phospho 1én kim loai
néng chay voi hiéu qua cao ma khong sir dung cac chit trg dung gbc CaF, nhu 1a
florit.

Nhu vi du vé& phuong phap thuc hién qua trinh khir phospho ma khong six
dung cac chét tro dung gdc CaFnhu 12 florit, tai liéu sang ché 2 boc 16 phuong phap
cai thién xi kha ndng xa xi sau khi thuc hién qué trinh xtr ly khr phospho, ma trong
d6 diém nong chay chay cua xi tao ra dugc giam xudng bang cach sir dung binh kiéu
10 chuyén, bing cach sir dung cac chét tro dung dung dé khir phospho gan nhu khong
chira florin, va bang cach tao ra xi sau khi thuc hién qué trinh xi 1y khir phospho nhur
duge mo ta dudi day.

1, Khi qua trinh x1r Iy khtr phospho dugc thuc hién Ién kim loai néng chay, do kiém
ctia xi, ma duoc xéc dinh 12 ty 18 ndng @ khéi luong ctia CaO trén SiO; trong xi, sau

khi thuc hién qua trinh xi¢ Iy khtr phospho dugc kiém soét tir 2,5 hodc 1én hon va 3,5

hoac nho hon.

2, Nhiét do cia kim loai néng chay sau khi thuc hién qué trinh xtr Iy khtr phospho

-3



34169

duoc kiém so4t tir 1320°C hoic cao hon va 1380°C hoic thép hon.

3. Nong do T.Fe trong xi sau khi thuc hién qua trinh xir ly khir phospho duoc kiém
soat & 5 % theo khdi lugng hodc 16n hon béng cach kiém soat téc do chay cua khi
duoc cip bang cach str dung phuong phép thdi tir day 1a 0,18 Nm?/pht trén tan kim
loai néng chay hodc nhd hon trong khoang thoi gian tir luc it hon 60% téng thoi gian
thdi da tréi qua cho dén khi thdi xong.

Tai liéu sang ché 3 boc 16 phuwong phép thuc hién qua trinh khtr phospho ma
trong d6 qua trinh xt Iy khir phospho dugc thuc hién nhu dugc mo ta dudi day khi
kim loai néng chay dugc dua vao qué trinh xir ly khir phospho bang cach bd sung
céc chét tro dung dung dé khir phospho, nho cép khi oxy bang cach thdi tir dinh va
khudy théi tir day.

1. Cong suét khudy thdi tir day duge kiém soat 1a 1,0 kW/t hodc 16n hon.

2. Do kiém ((% theo khdi lugng Ca0)/(% theo khdi lugng SiO2)) ctia xi sau khi qué
trinh x 1y dugc thuc hién dugce kiém so4t 14 0,6 hodc 16n hon va 2.5 hodc nho hon.
3. Lugng céc chat trg dung dung dé khir phospho duge nap va/hodc lugng khi duge
cAp bang céach thdi tir day duge kiém soét sao cho nhiét d6 diém cubi clia qua trinh
xir Iy 12 1250°C hoic cao hon va 1400°C hozc thap hon.

Tai li€u sang ché 4 boc 16 phuong phap thuc hién qué trinh xtr Iy khtr phospho
ma trong d6 cac chét trg dung ding dé khir phospho chu yéu chira cac ngudn CaO
dugc bd sung vao kim loai néng chay trong 10 chuyén va khi oxy dugc thdi 1én trén
bé mit bé kim loai néng chay théng qua 6ng thoi tir dinh nhu dwgc mo ta dudi day.

1. Téc dd chp khi oxy qua 6ng thdi tir dinh duge kiém soat 1a 1,5 Nm?/(phut-tan kim
loai néng chay) dén 5,0 Nm®/(phiit-tin kim loai néng chay).
2. Céc chét trg dung dang bot va dang hat ding dé khir phospho dugc thdi qua dng

thdi tir dinh 1én trén bé mit bé kim loai néng chay sao cho it nhit mot phén cac chat
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tro dung ding dé khtr phospho dugc théi 1én trén diém chay, ma duogc tao ra & trén
bé mit bé kim loai nong chay do khi oxy dang duogc thdi 1én trén do.
3. Po kiém ((% theo khéi lugng Ca0)/(% theo khdi luong Si02)) ciia xi sau khi qué
trinh xtr ly dugc thuc hién dugc kiém so4t 1a 1,0 hodc 16n hon va nho hon 2,5,

Tai liéu séng ché 5 bodc 16 phuong phéap thuc hién qué trinh xtr ly khit phospho
nhu duoc md ta dudi day.
1. Kim loai n6ng chay dugc dua vao qua trinh xtr 1y khir phospho bang cach bd sung
c4c oxit sat dugc giit trong binh kim loai néng chdy tr bén trén bé mat bé kim loai
néng chay va bang cach thdi tac nhan tinh luyén khir phospho vao trong kim loai
néng chay bén dudi bé mit bé.
2. Céc oxit sit dugc bd sung theo cach ma khu vuc chdng lan giita viing nap oxit sit
trén bé mat bé kim loai néng chay va ving thdi ciia tic nhan tinh luyén khir phospho
& trén bé mat bé kim loai nong chay 1a 40% hodc 16n hon cia dién tich ving thdi.
Danh séach tai liéu trich dan
Tai liéu sang ché

Tai lidu sang ché 1: Cong bd don sang ché chua duge xét nghiém Nhat Ban s6
8-3611

Tai liéu sang ché 2: Cong b don sang ché chua dugc xét nghiém Nhat Ban s6
2008-106296

Tai lidu sang ché 3: Cong bd don sang ché chua duge xét nghiém Nhat Ban sd
7-70626

Tai liéu sang ché 4: Cong bd don séng ché chua dugc xét nghiém Nhat Ban $6
2008-266666

Tai lidu sang ché 5: Cong bb don sang ché chua dugc xét nghiém Nhat Ban sb

2001-288507
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Ban chét k§ thuit ciia sang ché
Vén dé ky thuat

Mic d ¢6 thé giam dang ké luong cac chét trg dung gbc CaF, duoc sir dung
bang cach sit dung cac phuong phip dugc boc 19 trong tai liéu sang ché 2 dén tai lidu
sang ché 5 nhu dugc mb ta & trén, tbc do khit phospho giam di so v6i truong hop ma
céc chét tro dung gbc CaF» duoc st dung. Nghia 13, trong truong hop céc phuong
phap dugc bdc 10 trong tai liéu sdng ché 2 dén tai litu sdng ché 5, vin con c6 kha
nang cai thién tir goc do thuc hién hi¢u qua qua trinh khtr phospho 1én kim loai néng
chay. Sang ché da dugc hoan thanh khi xét dén tinh huéng dugc md ta néu trén, va
muc tiéu cta sang ché 14 d& xudt phuong phap khir phospho kim loai néng chay ma
c6 thé cai thién hiéu qua khir phospho kim loai néng chay.
Giai quyét van dé

Céc d4u hiéu cta sang ché dé giai quyét cac van dé néu trén 1 nhu sau.
(1) Phuong phéap khtr phospho kim loai néng chdy, phuong phép bao gbm viéc bd
sung tac nhan tinh luyén khir phospho vao kim loai ndng chdy, ma trong do6 tac nhan
tinh luyén kht phospho chtra tdc nhan khtr phospho gbe vbi ¢6 cac 16 x6p nho véi
duong kinh 1a 0,1 um hodc 16n hon va 2,0 pm hodc nho6 hon trong tong thé tich 1a
0,1 mL/g hoéc 16n hon va R-COz 1a 1 % theo khéi luong hoac 16n hon.
(2) Phuong phap kht phospho kim loai néng chay theo muc (1), ma trong do tac
nhan tinh luyén khtr phospho chira tac nhan khir phospho gbc voi véi lugng 50 %
theo khéi lugng hodc 16n hon.
(3) Phuong phap khir phospho kim loai néng chay theo muc (1), ma trong do tac
nhén tinh luyén khir phospho chi bao gdm tac nhan khir phospho gdc voi.
Hiéu qua dat dugc cua sang ché

Trong truong hop phuong phap khir phospho kim loai néng chdy theo sang
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ché, tac nhan khtr phospho gbc véi c6 tong thé tich 16 xdp nhé nam trong pham vi
dugc x4c dinh trudée va ham luong R-CO» ndm trong pham vi cu thé dugc st dung.
Bing cach st dung tac nhan khir phospho gbc voi nay, co thé dem lai tic dung lam
mat diém chay va tac dung thic day su hoa tan ctia CaO trong xi, dan dén viéc cai
thién hiéu qua khir phospho kim loai néng chay.
Mo ta van tit cac hinh vé

Fig. 1 12 so db mit cit ngang dang gian d6 minh hoa trang thai ma trong do6
kim loai néng chay dugc dua vao xt ly khir phospho bang cach st dung 16 chuyén.
MO ta chi tiét sang ché

Céc tac gia sang ché phat hién ra 1a c6 thé cai thién hiéu qua khtt phospho kim
loai néng chay bang cach st dung tac nhan khit phospho gbc voi ¢ cac 16 x6p nhod
v6i dudng kinh 12 0,1 pm hodc 16n hon va 2,0 um hozc nho hon trong tong thé tich
la 0,1 mL/g hoac 16n hon va R-CO; 1a 1 % theo khéi luong hodc 16n hon, ma dan
dén viéc hoan thanh sang ché. Sau day, phwong phap khir phospho kim loai néng
chay theo sang ché s& dugc md ta theo cic phuong an dugc thuc hién bang cach sit
dung binh phan tmg kidu 16 chuyén c6 voi phun théi tir ddy. Tuy nhién, phuong phép
khir phospho kim loai néng chay theo sang ché c6 thé dugc sir dung khong chi cho
binh phan tng nhu 14 10 chuyén ma con cho binh van chuyén kim loai néng chay nhu
1a xe kiéu ngu 16i hodc thing kim loai néng chay.

Fig. 1 12 so db mit cit ngang dang gian d6 minh hoa trang thdi ma trong d6
kim loai nong chay dugc dua vao qua trinh xtr ly khir phospho bang cach st dung 10
chuyén. Binh phén tng 10 12 binh phan tmg kiéu 16 chuyén. Binh phan tng 10 c6
than chinh cua binh 12, ma gift kim loai nong chay 20. va dng thdi tir dinh 14, ma
qua d6 ngudn oxy dang khi 24 nhu 1a khi oxy, ngudn oxy dang rin 26 nhu 1a cac oxit

sét, va tac nhan tinh luyén khir phospho 28 dugc bd sung vao kim loai néng chay 20.
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L5 thao kim loai néng chay 16, ma qua d6 kim loai néng chay 20 dugc thdo ra sau
khi qua trinh xr ly khtr phospho duoc thuc hién, dugc bé tri & phia ngang ciia than
chinh binh 12, C4c voi phun théi tir ddy 18, ma qua d6 khi tro 30 dugc thdi vao trong
kim loai néng chay 20. dugc bd tri & day ctia than chinh ctia binh 12, Kim loai néng
chay 20. dugc giit & trong than chinh cta binh 12, c6 thé 1a kim loai néng chay, ma
duogc thao ra khoi 10 cao, hodc kim loai néng chdy ma duogc théo ra khéi 16 cao va
duoc dua vao qua trinh xir 1y khir silic bing cach thoi oxy 1én trén kim loai néng
chay & trong khoang duc ctia 16 cao, trong binh van chuyén kim loai nong chay, hozc
trong 16 chuyén.

Ngudn oxy dang khi 24 nhu 14 khi oxy, ngudn oxy dang ran 26 nhu 1a cac oxit
sit (sau ddy, ngudn oxy dang khi 24 va ngudn oxy dang ran 26 ciing s& dugc goi
chung 13 "cac ngudn oxy"), va tic nhan tinh luyén khir phospho 28 dugc b6 sung qua
bng thdi tir dinh 14 vao kim loai néng chay 20. ma duogc thao ra khéi 10 cao va duoc
gift & trong binh phan tmg 10. Bing cach bd sung cac ngudn oxy vio kim loai néng
chay 20 qua 6ng théi tir dinh 14, phospho trong kim loai néng chay 20 dugc oxy héa
dé tao thanh cic phospho oxit.

Do cac phospho oxit chuyén sang xi 22 ding dé tinh luyén khir phospho (sau
day, xi 22 dung d tinh luyén khir phospho ciing s& duoc goi 1a "xi 22") duoc tao ra
tir cac tac nhan tinh luyén khir phospho 28, ma dwoc bd sung qua éng thdi tir dinh
14, va vi tri tuong tu, qua trinh x ly khir phospho dugc thuc hién Ién kim loai noéng
chay 20. Sau d6, qua trinh xi Iy khir phospho dugc hoan thanh bing cach dimg b
sung cac ngudn oxy qua ong thdi tir dinh 14, sau khi thuc hién qua trinh xtr 1y khir
phospho sao cho néng dd phospho ctia kim loai néng chay 20 nim trong pham vi
dich bang cach bd sung cic ngudn oxy qua dng théi tir dinh 14 theo lugng, ma duoc

tinh tur néng do phospho dugc xéac dinh trude cua kim loai nong chay 20 dugc thao
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ra tir 10 cao, hiéu quéa khir phospho bang oxy cia cic ngudn oxy thu duogc theo kinh
‘nghiém, va ndng dd phospho dich ctia kim loai néng chéay 20 sau khi qua trinh xt Iy
khtr phospho dugce thuc hién.

Trong phuong phap khir phospho kim loai néng chdy theo phuwong 4n séng
ché, tac nhan tinh luyén khtr phospho 28 chira tac nhan khir phospho gbc voi c6 cac
16 xdp nhé v6i dudng kinh 13 0,1 pm hodc 16n hon va 2,0 um hodc nhé hon trong
tong thé tich 13 0,1 mL/g hodc 16n hon trong s& céac 18 x6p nho ma tac nhan khir
phospho gbc vdi c6 va R-CO2 1a 1 % theo khéi luong hodc 16n hon dugc sir dung.
Céc vi du vé tac nhén tinh luyén khir phospho 28 khéac véi tic nhan khir phospho goc
voi ¢6 cac 16 xdp nho v6i dudng kinh 13 0,1 um hodc 16n hon va 2,0 um hodc nhé
hon trong téng thé tich 1a 0,1 mL/g hodc 16n hon va R-CO; 1a 1 % theo khéi lugng
hodc 16n hon bao gdm canxi ferit va canxi aluminat.

Do voi ¢6 dudng kinh 18 x5p nho nam trong pham vi dwgc mo ta & trén, ¢ su
céi thién vét 1y vé kha nang thdm udt giita kim loai néng chay va tac nhén tinh luyén,
s x4m nhdp ciia kim loai néng chdy vao trong cac 16 x6p nho & trén bé mat cua tac
nhén tinh luyén dugc thuc ddy. Do do, vi ¢6 su gia ting vé dién tich bé mit tiép xtc
cla tac nhén tinh luyén véi kim loai néng chay, sy phan rd dugc mo ta dudi day cua
CaO dugc thuc ddy, ma din dén su cai thién hiéu qua khir phospho. Ngoai ra, lugng
voi ¢6 cac 16 xdp nhé véi dudng kinh 1a 0,1 pm hodc 16n hon va 2,0 um hodc nhé
hon cang 16n, su thic ddy qué trinh tao xi cang 16n. Tong thé tich 15 x6p nho cang
16n, su thuc ddy qua trinh tao xi cang 16n va su cai thién hiéu qua khir phospho cang
16n. Do d6, can phai dat ra gioi han trén ciia tong thé tich 15 x6p nho. Trong trudng
hop ma tic nhén tinh luyén khir phospho 28 nhu nay dugc b6 sung vao kim loai
néng chay 20, vi CaO phén rd do sy sinh khi CO; ma dugc thé hién bang phuong

trinh hoa hoc (1) dudi day trong tac nhan khir phospho gdc vdi duge chira trong tc
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nhén tinh luyén khir phospho 28, su hoa tan cia CaO trong xi 22 dugc thuc day.

CaCO3; -> CaO + COz -+ (1)

Su phén bd dudng kinh 18 x6p nho clia tac nhan khir phospho gbe voi dugce
xéac dinh bang cach st dung phuong phép sau ddy. Sau khi v6i dugc thuc hién siy
dang nhiét ¢ nhiét o 120°C trong 4 gio nhu xr Iy so bo, sw phan bd 16 x6p nho
trong pham vi tir 0,0036 pm dén 200 pm duogc xac dinh bang cach sir dung k¥ thuat
xam nhap thiy ngan véi thiét bi AutoPore IV 9520, dugc san xuit bsi Micromerities
Corp., dé tinh duong cong thé tich 15 xp nho tich liy. Tir duong cong thé tich 18 xdp
nhd tich lity nay, téng thé tich cta cac 16 x6p nhé véi dudng kinh 12 0,1 um hodc 16n
hon va 2,0 pm hodc nhé hon dugc tinh. Pudng kinh 16 xdp nhé duge tinh bang cach
str dung phuong trinh (2) duéi day, nghia 1a, phuong trinh Washburn.

PXD=-4 X 0o X cosO - (2)

Trong phuong trinh (2) néu trén, P biéu thi 4p suat (Pa), D biéu thi dudng kinh
16 x6p nho (um), ¢ biéu thi stic cing bé mat cia thuy ngan (= 480 dynes/cm), va 0
biéu thi goc tiép xtic gitta thily ngan va mau (= 140°).

R-CO; 12 tri s6 ma biéu dién ham lwong CO2 (% theo khdi lugng) do CaCOs
con lai trong voi sdng, va lugng CaCOs giam xubng ciing véi viéc gia ting muc do
nung, ma dan dén viéc giam R-CO; R-CO; dugc tinh béng cach xac dinh néng do C
trong voi bang cach sir dung may phan tich cacbon-luu huynh & trang thai rin (may
phan tich CS) va bing cach chuyén d6i ndong do C thanh lugng CO», Khi téc nhén
tinh luyén khir phospho 28 duge bd sung vao kim loai nong chay 20. tt hon 1a tac
nhan tinh luyén khtr phospho 28 dugc bd sung vao vi tri gibng nhau & trén bé mat bé
kim loai néng chay nhu vi tri ma ngudn oxy dang khi 24 dugc bd sung. Nghia 13, vi
phan ung dugc biéu dién trong phwong trinh héa hoc (1) néu trén 1a phan tmg thu

nhiét, phan tmg c6 tac dung lam mét diém chdy. Nhiét do cang thdp, sy thuc day
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phan ng khtr phospho xét vé mit nhiét dong hoc cang 16n. Do d6, phan ung khi
phospho dugc thuc day boi tac dung lam mat diém chay va tac dung thuc day su hoa
tan CaO trong xi 22 do tac nhan khir phospho gbc voi. Dé tang kha ning phén Ung
clia tic nhan khir phospho gdc voi bing cach lam ting dién tich bé mat cua tac nhan
khtr phospho gbec voi, tbt hon 13 tic nhan khtr phospho gbe vbi co dudng kinh hat
trung binh 1a 1 mm ho#c nhé hon dugce sir dung khi tac nhan khur phospho gbc voi
duoc bd sung vao bé mit bé kim loai nong chay cung véi khi mang qua 6ng thdi tir
dinh 14. Pudng kinh hat trung binh dugc xdc dinh bang cach sir dung phuong phép
sau ddy. Tac nhan khir phospho dua trén véi 1 kg dwgc thu thap va duoc phan loai
bang cach sir dung phuong phép sang thanh 13 nhém, d6 13, 0,100 mm hodc nho
hon, 16n hon 0,100 mm va 0,150 mm hodc nhé hon, 16n hon 0,150 mm va 0,212 mm
hodc nhé hon, 16n hon 0,212 mm va 0,250 mm hodc nhé hon, 16n hon 0,250 mm va
0,300 mm hodc nho hon, 16n hon 0,300 mm va 0,355 mm hoac nho hon, 16n hon
0,355 mm va 0,425 mm hodc nhé hon, 16n hon 0,425 mm va 0,500 mm hoac nho
hon, 16n hon 0,500 mm va 0,600 mm hodc nho hon, 1é6n hon 0,600 mm va 0,710 mm
hodc nhoé hon, 1én hon 0,710 mm va 0,850 mm hodc nho hon, 16n hon 0,850 mm va
1,000 mm hoéc nhé hon, va 16n hon 1,000 mm, va dudng kinh hat trung binh dugc
can theo ty 16 khdi luong dugc tinh bang cach sir dung phuong trinh (3) dudi day.

Cong thtrc toan hoc 1

DPuong kinh hat trung binh =

Z(Wi
1] ..(3)
W

) .
Z( i/di)

i
Trong phwong trinh (3) néu trén, Wi bidu thi ty 18 khdi lugng cia duong kinh
hat di, va duong kinh hat d; biéu thi tri $6 trung gian cua cac mat ludi sang.

Trong truong hgp ma tac nhan khir phospho gdc voi dugc bd sung tir phia trén
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binh nhu 14 16 chuyén, t6t hon 14 st dung tac nhan khir phospho gbc voi ¢6 duong
kinh hat trung binh x4p xi 5 pm dén 30 pm ma dugc bd sung tir phia trén binh, béi vi
c6 su suy giam dang k& v& hiéu suét bd sung trong truong hop ma duong kinh hat
trung binh nho.

Tac nhan khi phospho tinh luyén 28 duoc chuin bi bang cach tron 1dn voi
sbng ¢6 R-CO;z 14 2 % theo khdi lwong hodc nhé hon mot cach thich hop vao téc
nhan khir phospho gdc voi c6 cac 18 xbp nhé véi dudng kinh 1a 0,1 pm hodc 16n hon
va 2,0 um hodc nho hon trong téng thé tich 12 0,1 mL/ g hodc 16n hon va R-CO; 1a 1
% theo khdi lugng hodc 16n hon c6 thé dwoc sir dung. Tuy nhién, dé ting tac dung
lam mat diém chay va tac dung thiic ddy sy hoa tan CaO trong xi 22 do tac nhan khir
phospho gbc voi, t6t hon 1a tic nhan tinh luyén khir phospho 28 chira tdc nhan kht
phospho gbc v6i véi lugng 50 % theo khdi lvong hodc 16n hon, va tét hon nita 1a tac
nhén tinh luyén khir phospho 28 chira tac nhan khtr phospho gbc voi voi luong 100
% theo khdi luong.

Thong thuong, trong truong hgp ma ndéng do Si trong kim loai néng chay 20
12 0,4 % theo khéi luong hodc 16n hon, vi ¢6 nguy co thoi xi 28 ra khéicira binh do
su sti bot xi, cdn phai giam tdc d6 cdp cac ngudn oxy dugc b6 sung vao kim loai

‘néng chay 20. dan dén viéc giam nang sudt. Tuy nhién, trong trudng hop phuong
phap khtr phospho kim loai ndng chay theo phuong 4n sang ché, vi su sti bot xi bi
tic ché boi hidu ung khir khi do CO, dugc sinh ra trong phan ung dugc thé hién trong
phuong trinh héa hoc (1) & trén, khong can phai giam tdc do cap oxy. Do d6, trong
truong hop phuong phap khir phospho kim loai néng chay theo phuong 4n sang ché,
¢6 thé thuc hién qua trinh xir 1y khir phospho ma khéong lam gidm ning suit, ngay ca
trong truong hop ma kim loai néng chay c6 nong d6 Si 1a 0,4 % theo khéi luong

hoac 16n hon dugc dua vao qua trinh khir phospho.
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Tét hon 1a do kiém ((% theo khdi lugng Ca0)/(% theo khéi lwong Si02)) cua
xi 22 sau khi thyc hién qué trinh xt ly khir phospho 1a Xép xi tir 1,8 dén 3,5. Khong
u'ﬁ tién viéc do kiém cta xi 22 sau khi thyc hién qua trinh xir Iy khit phospho nho
hon 1,8, boi vi diéu nay din dén viéc phan tmg khtr phospho kim loai néng chiy bi
{rc ché khong tién hanh duoc. Khong uu tién viéc do kiém cua xi 22 sau khi thuc 7
hién qua trinh x@r Iy khir phospho 16n hon 3,5, boi vi didu nay din dén viéc ting chi
phi vo6i ma khong lam tang tbc do khir phospho.

Qua voi phun thdi tir ddy 18, khi tro 30 dwoc thdi vao trong kim loai néng
chay 20 dé khudy kim loai néng chay 20. Do dé6, c6 thé ting hon nita hiéu qua khir
phospho cta kim loai néng chay 20. Dé tao ra tac dung khudy kim loai néng chay
20. t&t hon 1a tde @6 théi khi tro 30 1 0,02 Nm?/(phut-tdn kim loai néng chiy) hoic
16n hon. Mt khac, khong wu tién viée kim loai néng chay 20 dugc khudy qué manh,
boi vi didu nay lam giam ndng do FeO, ma gép phan vio phan ting khtr phospho, do
tang toc d6 khir ma & d6 FeO trong xi 22 dugc khir v6i C trong kim loai néng chay.
Do d6, t6t hon 1a tbc do thdi khi tro 30 13 0,5 Nm?/(phut-tdn kim loai néng chay)
hodc nhé hon. Mic du vi du ma trong d6 khi tro 30 dugc thdi qua voi phun thdi tir
day 18 dugc mo ta trong phuong phép khir phospho kim loai néng chay theo phuong
an sang ché, sang ché khong bi giéi han & cac vi du nay, va khi oxy c6 thé duoc thdi
thay cho khi tro 30 hodc cung véi khi tro 30. Thuat nglt "tdn kim loai néng chay"
trong don vi cua tde do thdi khi tro 30 lalugng khi tro 30 dugc thdi trén mot tin kim
loai néng chay dugc gitt ¢ trong binh phéan tmg 10,

Nhu ngudn oxy dang khi 24 ma dwoc b sung qua 6ng thdi tir dinh 14, khi oxy
(bao gdm ca oxy tinh khiét ding trong céng nghiép), khong khi, khong khi giau oxy,
hodc khi hdn hop ctia khi oxy va khi tro ¢6 thé duge st dung. Tét hon 1a khi oxy

duoc st dung trong truong hop ma kim loai néng chdy 20 duoc dua vao khu
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phospho. Trong truong hop ma khi oxy duogc sit dung, co su gia tang vé tdc @6 phan
tmg khtr phospho so v6i truong hop cic loai khi khac dugc sur dung. Trong truong
hop ma khi hdn hop duge st dung, t6t hon 1a ndng do oxy ctia n6 16n hon néng do
oxy ctia khong khi dé lam tang toc do phan ng khir phospho.

Nhu ngudn oxy dang rin 26 ma dugc bd sung qua 6ng théi tir dinh 14, ngudn
oxit sit nhu 1 quing sét, vay can, cat sit, hodc bui thu gom (bui chita sit duoc thu
gom tur khi x4 cua, vi du, 10 cao, 10 chuyén, hodc qua trinh thiéu két) ¢6 thé dugc st
dung. Trong phuong phap khtr phospho kim loai néng chay theo phuong an sang
ché, cac ngudn oxy dang rén 26 nay dugc bd sung bang cach théi ching 1én trén bé
mat bé kim loai néng chay 20 qua éng théi tir dinh 14, Tir d6, c6 thé cai thién tiém
ning oxy cua xi 22 va dé tao ra tac dung thic ddy qua trinh khtr phospho nho 1am
mat diém chay.

Khi c4c ngudn oxy dang rin 26 dugc bd sung qua bng théi tir dinh 14, t6t hon
1a cac ngudn oxy dang ran 26 dugc bd sung, thong qua hé thng cip khic véi hé
thdng cép ma qua d6 ngudn oxy dang khi 24 duoc bd sung, vao vi tri & trén bé mat
bé kim loai néng chdy 20 ¢ lan cén vi tri ma ngudn oxy dang khi 24 dugc thdi 1én
trén do.

Tai diém chay, 1a vi tri & trén bé mit bé kim loai néng chay 20 ma ngudn oxy
dang khi 24 dugc bo sung vao, vi phan tmg khir cacbon nho ngudn oxy dang khi 24
1a chu yéu xay ra, nhiét df 1a diém chay cao, nghia Ia, trén 2000°C do nhiét duoc
sinh ra boi phan Gng khir cacbon va phan ung twong tu. Mit khic, nhiét d§ cang
thip, su thiic day phan tmg khir phospho xét vé mit nhiét déng hoc cang lén. Do do,
phan tng khtr phospho vé co ban x4y ra & ngoai vi cia diém chdy ma & hoi cach xa
diém chay va & d6 nhiét do 1a x4p xi 1800°C hoic thap hon.

Do d6, khi céc ngudn oxy dang rin 26 dugc bd sung qua éng théi tir dinh 14,
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t6t hon 1a cac ngudn oxy dang ran 26 dugc bd sung, bang cach sit dung khi mang c6
ndng do oxy thap va thong qua hé théng cép khac v6i hé thong cép ma qua d6 ngudn
oxy dang khi 24 dugc b sung, vao vi tri & ngoai vi clia diém chay ma ngudn oxy
dang khi 24 duoc thdi vao. Bang cach st dung khi mang c6 ndng do oxy thip, cac
ngudn oxy dang rin 26 dugc bd sung vao vi tri & ngoai vi cla diém chay ma ¢ d6
nhiét do 1a 1800°C hoic thdp hon, qué trinh khir phospho cla kim loai néng chay
con dugc thuc déy boi kha ning phan tng khir phospho tbt ctia cac ngudn oxy dang
ran 26 ma khong 1am ting qua mirc nhiét do cta vi tri. Ty 1€ phan bd phospho (ty 1&
ndéng d6 phospho trong xi trén ndng d6 phospho trong thép néng chay chay) & nhiét
d6 1a 1550°C, ma 1a chi sb cho thiy kha ning khir phospho, bang gin gip doi ty 1&
phan b phospho & nhiét do 1600°C khi uéc tinh thd v& mit nhiét dong hoc.

Débi voi cdu trac cia dng thdi tir dinh 14 ciing c6 hé théng cap khac véi hé
théng cip ma qua d6 ngudn oxy dang khi 24 duoc bd sung, da dé 6ng thdi it nhat 13
6 chu tric dng d6i ma trong d6 mdt trong hai dng trong chu tric dng doi dugc sur
dung 1am kénh din ngudn oxy dang khi 24 va 6ng con lai duge st dung 1am kénh
din cia ngudn oxy dang rin 26. Ngoai ra, da dé nhiéu 16 éng thdi duge b tri doc
theo chu vi vong tron 4o quanh truc trung tdm cua 6ng thoi tir dinh 14 va 15 6ng thoi
duoc b tri & truc trung tAm cua éng thdi tir dinh 14 va ngudn oxy dang khi 24 dugc
bd sung qua nhiéu 15 éng thbi duge bd tri doc theo chu vi dudng tron 4o va ngudn
oxy dang rin 26 dugc bd sung qua 16 ng thdi duge bd tri & truc trung tdm. Tt hon
nita 12 ngudn oxy dang khi 24 va ngudn oxy dang ran 26 dugc bd sung theo cach
nay, diéu nay gitip cho c6 thé bd sung ngudn oxy dang rén 26 vao vi tri & bé mit bé
ma duge bao quanh boi nhiéu diém chay dugc tao ra bing cach bd sung ngudn oxy
dang khi 24 va ma ¢ d6 nhiét do duoc duy tri cao nhung thép hon nhiét o cua cac

diém chay. Ciing du dé nhiéu 18 dng thdi dugce bd tri doc theo chu vi cia dudng tron
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40 quanh tryc trung tim cta 6ng thdi tir dinh 14 va ngudn oxy dang khi 24 va ngudn
oxy dang ran 26 dugc bd sung xen k& cac khoang thoi gian khdc nhau qua nhiéu 16
6ng thoi.

Khong can phai tit ca ngudn oxy dang rin 26 dugc bd sung vao kim loai néng
chay 20 duoc bd sung vao vi tri trén bé& mit bé kim loai néng chay & 1an can vi tri ma
ngudn oxy dang khi 24 dugc bd sung vao. Tuy nhién, trong truong hop lugng ngudn
oxy dang rin 26 dugc bd sung vio vi tri trén bé mit bé kim loai néng chay & lan can
vi trf ma ngudn oxy dang khi 24 dugc bd sung vao 1 nho, c6 sy giam ndng do FeO
trong xi 22, Vi FeO trong xi 22 gbp phan vao phan tmg khtr phospho, ¢6 su giam
hi€u qua khir phospho trong trudong hop ma ndéng do FeO trong xi 22 dugc giam
xubng. Dé ngin ndng d6 FeO trong xi 22 khong giam xubng, t6t hon 12 ngudn oxy
dang rén 26 v6i lugng du dé dam bao ndng dd FeO trong xi duge x4c dinh trude 22
dugc bod sung vao vi tri ¢ trén bé mat bé kim loai néng chdy ma ¢ 1an cén cua vi tri
ma ngudn oxy dang khi 24 duoc b sung vao.

Mit khéc, du dé cho giéi han trén cta lugng ngudn oxy dang rin 26 duoc bd
sung vao vi tri trén bé mit bé kim loai néng chay ma & 1an can vi trf ma ngudn oxy
dang khi 24 dugc bd sung vao dugc thiét dat sao cho luong nhiét bi loai bd khoi kim
loai néng chay 20 khéng 16n qua muc theo dic diém k¥ thuat cla thiét bi. Ching
han, tfong truong hop ma qua trinh x 1y khit phospho dugce thuc hién bang cach st
dung binh phan tmg kiéu 16 chuyén c6 cong suét tir 100 tdn dén 350 tan, t6t hon 14
ngudn oxy dang rin 26 14 0,1 kg hodc 16n hon va 2,0 kg hogc nhé hon hogc t6t hon
nita 1a 0,3 kg hodc 16n hon va 2,0 kg hodc nhé hon dugc bd sung, d6i v6i ngudn oxy
dang khi 24 (khi oxy tinh khiét & trang théi tiéu chudn) 12 1 Nm; ma dugc bd sung
vao bé mat bé kim loai néng chay, vao vi tri ¢ trén bé mat bé kim loai néng chay &

14n cén vi tri ma nguon oxy dang khi 24 dugc bo sung vao.
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Khong uu tién viéc bd sung ngudn oxy dang rdn 26 nhé hon 0,1 kg, d6i véi
ngu6n oxy dang khi 24 12 1 Nm® ma dugc bd sung vao bé mit bé kim loai néng chay,
vao vi trf trén bé mit bé kim loai néng chdy & lan can ctia vi tri ma ngudn oxy dang
khi 24 dugc bd sung vao, bdi vi didu nay dan dén viéc giam ndng d6 FeO trong xi
22, Khéng uu tién viéc bo sung ngudn oxy dang rin 26 1én hon 2,0 kg, d6i véi
ngudn oxy dang khi 24 1a 1 Nm® dugc bd sung vao bé mit bé kim loai néng chay,
vao vi tri trén

bé mit bé kim loai néng chay ma & 1an can vi tri ma ngudn oxy dang khi 24 dugc
bd sung vao, béi vi diéu nay din dén viéc khong tao thanh du xi 22 do viéc ting
luong nhiét bi loai bdé qua vi tri cia bé mit bé kim loai nong chiay ma ngué)n oxXy
dang rén 26 dugc bd sung vao, din dén viéc gidm hiéu qua khtr phospho. Ngudn oxy
dang rin dugc bd sung vao cac vi tri khic vé6i vi tri & bé mat bé kim loai néng chay
ma & lan cén vi trf ma ngudn oxy dang khi 24 dugc bd sung vao c¢6 thé duge bd sung
vao kim loai nong chay 20 bang cach st dung phuong phép nhu 12 bd sung tir dinh
bén trén binh hodc phuong phap phun.

C6 su tang nhiét do cua kim loai nong chdy do nhiét phan ing oxy hoéa trong
trudng hop ma ngudn oxy dang khi 24 dugc sir dung. C6 sy gidm nhiét do cua kim
loai nong chay trong truong hop ma ngudn oxy dang rin 26 dugc s dung, boi vi
nhiét hién, nhiét 4n, va nhiét phéan huy cua nguén oxy dang ran 26 16n hon nhiét
phan Gng oxy hda cua no6. Do do, ty 1€ gilra luong ngudn oxy dang khi 24 dugc st
dung va luong ngudn oxy dang ran 26 dugc sir dung c6 thé duge thiét dat theo nhiét
do dich cua kim loai nong chay 20 sau khi thyuc hién qué trinh xtr Iy khir phospho khi
luong ngudn oxy dang khi 24 dugc bd sung va lugng ngudn oxy dang rin 26 dugc
bd sung vao vi tri trén bé mit bé kim loai néng chdy ma & 1an can vi tri ma ngudn

oxy dang khi 24 dugc bo sung vao nam trong cac pham vi dugc mo ta & trén.
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Tét hon 1a lvong ngudn oxy dang rén 26 duoc bd sung vao vi tri trén bé mat
bé kim loai néng chay & lan cén vi tri ma ngudn oxy dang khi 24 dugc bd sung vao
duge kiém soat sao cho néng dd FeO trong xi 22 1a 10 % theo khéi lwong hodc 16n
hon va 50 % theo khoi luong hodc nhdé hon. Tu do, cod thé tang hiéu qua khu
phospho cta kim loai néng chdy 20. Tét hon nira 12 ndng do FeO trong xi 22 duoc
kiém soat 1a 10 % theo khéi luong hodc 16n hon va 30 % theo khéi lugng hodc nhé
hon, b&i vi diéu nay din dén viéc ting hiéu qua qua trinh khir phospho ctia kim loai
néng chay 20 hon nita.

Mic dit vi du ma trong d6 khi tro 30 duoc thdi qua voi phun thdi tir ddy 18 dé
khudy kim loai néng chay 20 duge mo ta trong phuong phap khir phospho kim loai
néng chay theo phuong 4n sang ché, sang ché khong bi giéi han & cac vi du nay.
Chang han, trong trudng hop ma qué trinh khir phospho dugc thuc hién I1én kim loai
néng chay biang cach sir dung binh van chuyén kim loai néng chay nhu 13 xe kiéu
ngu 16 hoic thing kim loai néng chay, khi tro 30 ¢6 thé duge théi vao trong kim loai
néng chay 20 qua éng phun dugc nhing trong kim loai néng chay 20 dé khudy kim
loai nong chay 20.

Vi du thue hién sang ché

Sau khi kim loai néng chay duoc théo ra tir 106 cao duoc khi silic trong budng
diic cia 16 cao, kim loai néng chay dwgc van chuyén bing cch st dung thing kim
loai néng chay c6 cong suét 250 tan, duge dua vao khir luu huynh bing cach sir dung
phuong phép khudy co hoc, va sau d6 dugc dwa vao qua trinh xit 1y khir phospho
bang céach st dung dng thdi tir dinh trong 16 chuyén.

Nhu ngudn oxy dang rdn, cat sit ¢6 dudng kinh hat trung binh 14 500 um duoc
bd sung voi lwong 10 kg/(tin kim loai néng chay). Cat sat nay duoc bd sung qua dng

théi tir dinh v6i khi mang va dugc bd sung tir dinh, nghia 13, tir phéu & trén binh.
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Nhu ngudn oxy dang khi, oxy duoc bd sung qua dng thdi tir dinh & tbc do cip oxy la
25000 Nm?®/gi¢. Nhu tadc nhan tinh luyén khtr phospho, tic nhan tinh luyén khu
phospho ¢6 dudng kinh hat trung binh 1a 2 mm hodc nho hon dwgc bd sung qua hé
thdng cdp ngudn oxy dang khi véi lugng 10 kg/(tAn kim loai néng chay).

Puong kinh hat trung binh cta tdc nhan tinh luyén khtr phospho duoc xac
dinh bang cach sit dung phuong phap sau dy. Tac nhan khir phospho tinh luyén
duoc thu thap voi luong 1 kg va duge phan loai bang cach sir dung phwong phép
sang thanh 13 nhom, nghia 1a, 0,100 mm hodc nho hon, 16n hon 0,100 mm va 0,150
mm hodc nhé hon, 16n hon 0,150 mm va 0,212 mm hoédc nho hon, 16n hon 0,212
mm va 0,250 mm hoédc nhé hon, 16n hon 0,250 mm va 0,300 mm hoac nho hon, 16n
hon 0,300 mm va 0,355 mm hodc nhé hon, 16n hon 0,355 mm va 0,425 mm hodc
nho hon, 16n hon 0,425 mm va 0,500 mm hodc nhé hon, 16n hon 0,500 mm va 0,600
mm hodc nhé hon, 16n hon 0,600 mm va 0,710 mm hodc nho hon, 16n hon 0,710
mm va 0,850 mm hodc nho hon, 16n hon 0,850 mm va 1,000 mm hodc nho hon, va
16n hon 1,000 mm, va dudong kinh hat trung binh dugc can theo ty 1€ khéi lugng
duoc tinh bang cach st dung phuong trinh (3) néu trén. Trudc khi bat dau khir
phospho, néng do Si trong kim loai néng chay dugc kiém so4t 1a 0,15 % theo khéi
luong, ndéng dd C dugc kiém soat 12 4,5 % theo khéi lugng, do kiém cua xi duoc
kiém soat 1 2,0. va ty 1& lugng CaO trén lugng oxy, nghia 1a, CaO/O, dugc kiém
soat 1a 1,5 (kg/Nm?).

Trong bang 1, cac ham luong (% theo khéi lwong) ctia tic nhan khir phospho
gbc voi, tong thé tich (mL/g) ciia cac 16 xdp nho véi duong kinh 14 0,1 pm hodc 16n
hon va 2,0 um hodc nhé hon cia tic nhan khir phospho gdc véoi, va cac ham lugng
(% theo khéi luong) ciia R-CO» trong céc tac nhan tinh luyén khir phospho duge six

dung trong cac vi du so sanh tir 1 dén 6 va cac vi du tir 1 dén 28, nong do phospho

-19-



34169

(% theo khdi luong) cta kim loai néng chay truéc khi qué trinh xir Iy khir phospho
duoc thuc hién, ndng do phospho (% theo khéi lugng) cia kim loai néng chay sau
khi qua trinh xtr Iy khir phospho dugc thuc hién, ty 1€ khir phospho (%), va nhiét do
diém cubi (°C) dugc cho trude. Nhu tac nhan tinh luyén khir phospho khéc véi tac
nhan khir phospho gdc voi duoc mb ta & trén, canxi ferit duoc str dung. T¥ 16 khi
phospho dugc tinh bang cach st dung néng do phospho cia kim loai néng chay
truge khi qué trinh xir Iy khir phospho dugc thuc hién, ndng d6 phospho ciia kim loai
nong chay sau khi qué trinh xr ly khit phospho dugc thuc hién, va phuong trinh (4)
dudi day.

Cong thirc toan hoc 2

Nong do phospho truéc khi khit phospho — Nong d6 phospho sau khi kh& phospho
2 1A 5 % theo khéi lwgng) (% theo Kkhoi lugng)
16 khir phosho (%) = - :
Ty le phosho (A)) Nong d0 phospho truéc khi khit phospho (% theo khéi lugng) X

100 ... (4)
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Hop phan hoa hoc cua kim loai nong

Téc nhan tinh luyén khtr phospho chay Nhiét do

(A , I Trude khi khir | Sau khi khir | Ty 1€ khir| Nhiét do

Téc nhan khir phospho gbe voi phospho phospho p}}/IOSphO diém cubi

Ham luong | Tong thé tich
cta tac nhén |cua céc 16 x6p Nbng d6 Nong do
khtr phospho | nhé c6 duong | R-CO :.| phospho phospho o .
obc voi (% |Kinh tir 0,1 pm| lﬂ?ffo KO o theo khéi | (% theo khéi| (O
theo khdi dén 2,0 pm uong) lugng) luong)
lugng) (mL/g)

Vidu so sanh 1 50 0,33 0,2 0,124 0,055 56 1380
Vi du so sanh 2 50 0,05 10,0 0,120 0,052 57 1365
Vi du so sanh 3 70 0,33 0,2 0,124 0,052 58 1378
Vi du so sanh 4 70 0,34 0,8 0,121 0,047 61 1375
Vidu so sanh 5 70 0,01 19,0 0,124 0,052 58 1358
Vi du so sanh 6 70 0,05 20,0 0,125 0,050 60 1357
Vidul 50 0,21 20,0 0,125 0,038 70 1359
Vidu2 50 0,41 10,0 0,121 0,037 69 1361
Vidu 3 50 0,40 20,0 0,123 0,038 69 1348
Vidu4 70 0,33 2,0 0,122 0,040 67 1372
Vidu5 70 0,35 5,0 0,124 0,036 71 1365
Vidu 6 70 0,34 14,0 0,123 0,038 69 1358
Vidu7 70 0,35 21,0 0,121 0,034 72 1350
Vidu 8 70 0,35 29,0 0,122 0,039 68 1348
Vidu9 70 0,34 33,0 0,124 0,040 68 1358
Vidu 10 70 0,34 39,0 0,125 0,041 67 1343
Vidu 11 70 0,12 20,0 0,124 0,043 65 1356
Vidu 12 70 0,19 21,0 0,125 0,043 66 1354
Vidu 13 70 0,25 19,0 0,124 0,041 67 1358
Vidu 14 70 0,34 19,0 0,126 0,035 72 1356
Vidu 15 70 0,51 20,0 0,123 0,034 72 1355
Vidu 16 70 0,70 21,0 0,125 0,034 73 1353
Vidu 17 100 0,35 1,1 0,120 0,029 76 1371
Vidu 18 100 0,33 1,9 0,122 0,027 78 1370
Vidu 19 100 0,35 5,0 0,123 0,025 80 1361
Vidu 20 100 0,34 14,0 0,125 0,023 82 1353
Vidu2l 100 0,35 21,0 0,121 0,021 83 1355
Vidu 22 100 0,35 29,0 0,124 0,020 84 1341
Vidu 23 100 0,12 20,0 0,120 0,024 80 1346
Vidu 24 100 0,19 21,0 0,131 0,023 82 1344
Vidu 25 100 0,25 19,0 0,132 0,022 83 1341
Vidu 26 100 0,31 19,0 0,129 0,021 84 1340
Vidu 27 100 0,51 20,0 0,121 0,019 84 1342
Vidu 28 100 0,70 21,0 0,117 0,016 86 1343
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Trong céc vi du so sanh tir 1 dén 6, qua trinh xtt Iy khtr phospho dugc thuc
hién bing cach st dung tac nhan tinh luyén khir phospho chira tic nhan khir phospho
gbc voi ¢6 cac 16 xb6p nhé véi dudng kinh 13 0,1 pm hodc 16n hon va 2,0 pm hozc
nho hon trong tong thé tich 1a nhé hon 0,1 mL/g hodc tac nhan tinh luyén khi
phospho chita tac nhan khir phospho gdc voi c6 R-CO, nhdé hon 1 % theo khdi
luong. Trong cac vi du tir 1 dén 28, qua trinh xir Iy khir phospho dugc thuc hién bang
cach st dung cdc tac nhan tinh luyén khtr phospho chira tic nhan khir phospho gbc
vbi ¢6 cac 16 x6p nho véi duong kinh 13 0,1 pm hozc 16n hon va 2,0 um hodc nho
hon trong téng thé tich 12 0,1 mL/g hodc 16n hon va R-CO2 14 1 % theo khdi lugng
hodc 16n hon. Céc ty 18 khir phospho ciia cac vi du so sanh tir 1 dén 6 thip hon so v6i
céc ty 18 khir phospho cta cac vi du 1 dén 28. Tur thuc té nay, rd rang 13, bang cach
str dung cac tac nhan tinh luyén khir phospho chtra tac nhan khir phospho gbc voi ¢6
cac 16 x6p nhoé véi duong kinh 13 0,1 pm hozc 16n hon va 2,0 pm hozc nhé hon trong
téng thé tich 12 0,1 mL/g hodc 16n hon va R-CO; 14 1 % theo khéi lugng hodc 16n
hon véi lugng 50 % theo khdi luong hodc 16n hon, c6 thé cai thién ty 1& khir phospho |
cta kim loai néng chay.

Trong céac vi du tu 17 dén 28, cac tac nhan tinh luyén khttr phospho chi bao
gdm téc nhan khir phospho gbc voi ¢ cac 18 xdp nho véi dudong kinh 14 0,1 pm hodc
16n hon va 2,0 pm hodc nhé hon trong tong thé tich 1a 0,1 mL/g hodc 16n hon va R-
CO; 14 1 % theo khbi luong hodc 16n hon dugce stir dung. Céac ty 1€ khir phospho cua
cac vi du tir 17 dén 28 cao hon ty 1€ khtr phospho cua céc vi du so sanh tir 1 dén 6 va
cac vi du tir 1 dén 16. Tu thuc té nay, ro rang la co6 sy cai thién hon v& hiéu qua khu
phospho kim loai néng chdy trong trudong hop céc tac nhan tinh luyén khtr phospho

chi bao gdm tac nhan khir phospho gdc véi ¢6 cac 16 xOp nhé véi duong kinh 14 0,1
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um hodc 16n hon va 2,0 pm hodc nhé hon trong tong thé tich 1a 0,1 mL/g hodc 16n
hon va R-CO 1a 1 % theo khéi lugng hodc 16n hon.

Nhu duoc mé ta & trén, bing cach sir dung tac nhan khir phospho gbc voi c6
céc 18 xp nhé vé6i duong kinh 14 0,1 um hodc 16n hon va 2,0 pm hozc nhé hon trong
téng thé tich 14 0,1 mL/ g hodc 16n hon va R-CO; 1a 1 % theo khéi lugng hodc 16n
hon, ¢6 thé cai thién hidu quéa khir phospho kim loai néng chay do tac dung lam mat
diém chay va tic dung thuc ddy su hoa tan ciia CaO trong xi. Do dé, ¢ thé noi 1a,
bing cach thuc hién khtr phospho 1én kim loai néng chay bang cach sir dung tac
nhan tinh luyén khtr phospho chira tc nhan khir phospho gbc voi, ma c6 thé cai thién
hiéu qua khtr phospho kim loai néng chay, c6 thé cai thién hiéu qua khir phospho so
v6i trudng hop ma viée khir phospho duge thuc hién 1én kim loai néng chay bing
cach str dung tac nhén tinh luyén khit phospho ma khong chtra taic nhan khir phospho
gbc voi nay.

Danh sach sé chi dén

10 binh phan tng

12 than chinh cua binh

14 6ng théi tir dinh

16 15 théo kim loai néng chay

18 voi phun thdi tir day

20 kim loai nong chay

22 xi

24 ngudn oxy dang khi

26 ngudn oxy dang ran

28 tac nhan tinh luyén khtr phospho

30 khi tro
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YEU CAU BAO HO

1. Phuong phap khir phospho kim loai néng chiy, phuong phap bao gdm viéc bd
sung tadc nhén tinh luyén khtr phospho vao kim loai néng chay, trong d6

tac nhan tinh luyén khtt phospho chira tc nhan khir phospho gbc véi trong
luong 50% theo khdi lwong hodc nhiéu hon ¢6 cac 16 xdp nho véi dudong kinh 12 0,1
um hodc 16n hon va 2,0 pm hoic nhé hon trong tong thé tich 1a 0,1 mL/g hodc 16n
hon va ham lugng CO; do CaCOs3 con lai trong CaO 1a 1 % theo khéi lugng hodc 16n
hon.

tac nhan khir phospho gbc voi chi chira CaO va CaCOs,

tac nhan khir phospho gbc véi duge bd sung vao diém nong trén bé mit bé
kim loai nong.
2. Phuong phap khir phospho kim loai néng chay theo diém 1, trong d6 tac nhan tinh

luyén khtr phospho chi bao gdm tac nhan khir phospho gbc voi.
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FIG. 1

14

WD

-25-





