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Loi néi dau

TCVN 12520:2018 hoan toan twong dwong véi ISO 7215:2015.
TCVN 12520:2018 do Ban ky thust tiéu chudn quéc gia
TCVN/TC102 Quéng sét bign soan, Téng cuc Tiéu chun

Do lwdng Chét lrong d& nghi, Bd Khoa hoc va Cang nghé

cong bé.
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L& giéi thigu

Tiéu chuén nay d& cap dén mot trong sé cac phwong phap thi vat Iy dwoc xay dung @& do cac
thdng sé va cac thong sé vat Iy khac nhau va @& danh gia tinh trang cac loai quang sét, k& ca kha
nang hoan nguyén, phan hiy, cweng dd nghién, khéi lvgng riéng bidu kién, v.v.... Phuong phap
nay xay deng nhdm cung cAp mat qui trinh théng nhét, dwoc danh gia xac nhan bdi chwong trinh
thir nghiém hop tac, nhdm tao diéu kign d& dang so sanh cac phép thir do cac phong thi nghiém
khac nhau thiec hién.

Céc két qua clia phép thir nay duoc xem xét ciing cac phép thir khac dé danh gia chét luong quang
sat lam nguyén liéu cho cac qua trinh |6 cao.

C6 thé st dung tiéu chun nay d& cung cAp cac két qua nhw mot phan clia hé théng kiém soat chét
lrgng trong san xudt, lam co s& cho mot hop ddng, hoac 1a mat phan cia dw an nghién ciru.
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Quing sat dung cho nguyén liéu 16 cao - Xac dinh khé ning
hoan nguyén theo chi sé hoan nguyén cubi ciing

Iron ores for blast furnace feedstocks —
Determination of the reducibility by the final degree of reduction index

CANH BAO: Tiéu chuén nay cé thé lién quan dén cac vat ligu, thao tac va thiét bj cé tinh nguy
hai. Tiéu chudn nay khéng d& cap dén cac vin dé vé an toan lién quan dén viéc s dung
ching. Trach nhiém ciia ngwoi st dung tiéu chudn nay 14 phai thiét 1ap cac quy téc phi hop
dé dam bao stec khoé, an toan va xac dinh céc giéi han cho phép trwée khi siv dung.

1 Pham vi ap dung

Tiéu chudn nay qui dinh phuong phap d& danh gia murc oxy c6 thé bj loai khdi quéng st khi hoan
nguyén duéi cac didu kign twong ty nhu thuong xay ra trong khu vie hoan nguyén clia 16 cao.

Tiéu chudn nay c6 thé ap dung cho cac quéng dang cuc, thiéu két, va cac vién dong banh néng.

2 Tailigu vién dan
Céc tai ligu vién dan sau Ia can thiét cho viéc ap dung tiéu chudn nay. Di véi cac tai lidu vien din ghi

nam cdng bé thi 4p dung ban dwoc néu. BGi véi cac tai ligu vign déin khang ghi nam cang b thi ap dung
ban méi nhét, bao gbm ca céc stra ddi, bd sung (néu cd).

TCVN 4653-1 (ISO 2597-1), Quéng sit — Xac djnh téng ham lugng sét — Phan 1: Phuong phap
chudn do sau khi khtr thiéc(ll) clorua.

TCVN 4653-2 (1SO 2597-2), Quang sdt — X4c dinh tdng ham leong sét — Phan 2: Phuong phép
chuén do sau khi khi titan(lll) clorua.

TCVN 8625 (ISO 3082), Quéng sat - Quy trinh Idy m&u va chudn bj mau.

IS0 9035, Iron ore — Determination of acid-soluble iron content - Titrimetric method (Quang sét —
Xac dinh ham lugng sét hoa tan trong axit — Phuong phap chuan d6).

1SO 11323, Iron ore and direct reduced iron — Vocabulary (Quéng sat va sét hoan nguyén
trye tiép — T vyng).

3 Thuat ngi¥ va dinh nghia

Tiéu chudn nay ap dung cac thuat ng va dinh ngha néu tai [SO 11323.
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4 Nguyén tic

Ph&n miu thk dugc hoan nguyén theo phrrong phap ding nhiét tai mat tang cé dinh, tai 900 °C,
st dung khi hoannguyén gém CO va N, trong 180 min. Tinh chi s6 hoan nguyén cudi ciing tir lwong
oxy mét di sau 180 min (Rigo).

5 L&y mau, chudn bj miu va chuin bj cac phan miu thir

5.1 LAy mau va chuin bj miu

Tién hanh ldy mau clia mot 16 quang va chuan bj mu thi phii hgp theo TCVN 8625 (ISO 3082).
Dai kich ¢& cac vién quang 1a tir 10,0 mm dén 12,5 mm.

Dii kich ¢& cac cyc quang va thidu két 1 tir 18,0 mm dén 20,0 mm.

Mu thir c6 khdi lwong it nhét 14 2,5 kg, & trang thai khd, gdm céc hat quiing 6 kich ¢& qui djnh.

Sy mAu thir trong ti sdy dén khéi lwgng khong ddi tai 105 °C + 5 °C va dé ngudi mAu dén nhigt do
phang trudc khi thir.

CHU THICH: Khéi lugng khdng ddi dat duoc khi sy chénh léch vé khdi leng gita hai [n xac dinh lién tiép nho
hon 0,05 % so véi khdi lvong ban dau ciia mau thir.

5.2 Chudn bj cic phin miu thie

L4y tirng phén méu thir bang cach 14y ngdu nhién cac hat quang.

CHU THICH: Cac phwong phap chia mau thli cdng dwoc khuyén nghj trong TCVN 8625 (ISO 3082), nhu chia
dang vach ngan c6 thé ap dung d& co cac phin mau thir.

L4y it nhat ndm phén mau thir, mi mAu khodng 500 g (+ khéi lvgng clia mét hat quéing) dwoc chudn
bj ttr mau thir: bén phan méu dé thi» nghiém va mot mau ding dé phan tich hda.

Can cac phan mau thir chinh xac dén 1 g, va ghi khéi lvgng tirng mau thir trén gidy nhan mau.

6 Thiét bi, dung cu
6.1 Qui dinh chung
Thiét bj, dung cy thir bao gém:

a) c4c thiét bj, dung cu thdng thuong clia phong thir nghiém, nhu ti sy, cac dung cu cam tay
va thiét bj an toan;

b) cum dng-hoan nguyén;

) 16 duoc trang bi mt ci can cho,phép doc dugc khéi lvgng mét di ciia phan mAu the tai bt
ky thi diém ndo trong qua trinh thir;
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d)  hé théng cép khi va diéu chinh luu lvong;
e)  cankhdilugng.
Hinh 1 dua ra mot vi dy v thiét bj ther.

6.2 Ong hoan nguyén, lam bing kim loai chiu nhiét, khéng-co gian, chiu dwoc nhiét do cao hon
900 °C va c6 kha nang chéng bién dang.

Ong ¢6 dwdng kinh trong bing 75 mm £ 1 mm. T4m duc 18 di dong, lam béng kim loai chiu nhiét,
khdng-co gidn, chiu dwgc nhiét 6 cao hon 900 °C dwoc gén trong dng hoan nguyén dé d& phan
mAu thir va ddm bao dong khi ddng nhét chay qua m&u. T4m duc I8 day 4 mm, c6 dwéng kinh nhd
hon dueng kinh trong ciia éng 1 mm. Céc 1 trong tAm véi duong kinh bang tir 2 mm dén 3 mm
khoang cach buéc 15 tinh ti tam 4 mm dén 5 mm.

Hinh 2 dwa ra mt vi du vé& éng hoan nguyén.

6.3 L8, c6 kha niing nung va kiém soat nhiét dd c6 thé duy tri toan bd phan mau thi¥ cling nhw khi
véo ting hoan nguyén, tai 900 °C 10 °C.

6.4 Can, c6 kha ning can toan bd cum éng hoan nguyén, k& ca phin mau th, chinh xac dén
0,5 g. Can c6 thiét bj phil hop @& treo ca cum dng hoan nguyén.

6.5 Hé théng cép khi, c6 kha nang cp va didu chinh lwu lwong khi. Hé théng nay dam bdo dau
ndi khong ma sat gia hé théng cép khi va dng hoan nguyén khang anh hudng dén phép do khéi
luveng hao hyt trong qua trinh hoan nguyén.

6.6 Can khéi lwgng, ¢ kha ndng can mau thir va cac phan mau thir chinh xac dén 1 g.

7 Céc didu kién cua phép thiv
7.1 Qui dinh chung

Thé tich va téc d dong khi si dung nhu do dwoc tai nhigt @ chudn 0 °C va tai 4p suét khi quyén
chudn 101,325 kPa (1,013 25 bar).

7.2 Khi hoan nguyén
7.21 Thanh phén
Khi hoan nguyén bao gdm:
CO 30 %t 1,0 % (phn tram thé tich)
N2 70 %+ 1,0 % (phén tram thé tich)
7.2.2 DG tinh khiét
Tap chét cia khi hoan nguyén khéng dugc virot cac gia tri sau:

Hz 0,2 % (phan tram thé tich)
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CO; 0,2 % (phan tram thé tich)
0; 0,1 % (phan tram thé tich)
Ho0 0,2 % (phén tram thd tich)
7.2.3 Tbc dd dong khi
Trong sudt qua trinh hoan nguyén, tic do dong khi hoan nguyén duec duy tri tai 15 I/min £ 0,5 Vmin.
7.3 Khi nung va khi lam mat
St dyng nito (N2) lam khi nung va lam mat. Tap chat khdng qua 0,1 % (phén tram thé tich).

Trong th&i gian nhiét d dat can bang, téc do clia N, dwoc duy tri tai 5 /min cho dén khi phan mau
thir dat dén 900 °C va tai 15 ¥min. Trong qua trinh lam mat, khi dwe'c duy trl tai 5 Umin.

7.4 Nhiét 49 clia phan mau thiv

Trong sut thoi gian hoan nguyén, nhiét d6 ciia toan bd phadn méu thi phai dugc duy tri tai
900 °C + 10 °C, nhu véy trwéc khi vao phdn mAu thi khi hoan nguyén phai dwoc gia nhigt truée.

8 Cach tién hanh

8.1 S lwong cac phép xic dinh

Thire hién sd 14n thir theo yéu ciu clia qui trinh néu tai Phy luc A .
8.2 Phan tich héa

L&y ng&u nhign mot trong sb cac phan mau thir da chudn bj tai 5.2 va st dung d& xac dinh ham
Irgng oxit s&t(ll) (ws) theo ISO 9035 va ham Irgng sét (w) theo TCUN 4653-1 (ISO 2597-1) hosic
TCVN 4653-2 (ISO 2597-2).

8.3 Hoan nguyén
L4y ng&u nhién mot phan miu thi khac da chudn bj tai 5.2 va ghi lai khéi lugng ciia n6 (mo).
Cho phén mau vao éng hoan nguyén (6.2) va gat phing bé m3t mau.

CHU THICH: D& 6 dwoc luu lvgng khi ddng déu hon, c6 thé dat mot tim gdm hai lop bi siv co kich thude
t 10,0 mm dén 12,5 mm giGra t&m duc 16 va phan mau thir.

Déng nép trén ng hoan nguyén. Néi/i&p cip nhiét dign sao cho du ciia nd ndm gira phin miu
thir, nh thé hign trén Hinh 1.

Cho éng hoan nguyén vao 15 (6.3) va treo & Vi tri trung tam ké tir can (6.4), chi y dam béo éng
khéng cham vao thanh I6 hodc cac b phan gia nhiét/nung.

Két ndi hé théng cap khi (6.5).
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Théi nitor N2 qua phan mau thir véi téc do 5 minva bat dAu gia nhigt. Khi nhigt do phan méu thir
dat 900 °C, tang lwu lwong dong Ién dén 15 l/min. Tiép tuc gia nhiét khi van duy tri dong N2, cho
dén khi s doc.trén can khong ddi va nhigt g khang ddi tai 900 °C + 10 °C trong 30 min.

NGUY HIEM - Oxit cacbon va khi hoan nguyén cd chiva oxit cachon, rit doc va vi thé rit nguy
hiém. Phai thwe hign phép thir trong khu vic dwgc théng gio tét hodc co tu hit. Can thuc
hién céc bién phap phong ngira vi s an toan cia ngwoi vin hanh, tuan tha theo quy chuén
vé an toan cua tirng quéc gia.

Can bi, b4m ddng hd do thoi gian va dua ngay khi hoan nguyén vao véi téc dd 15 I/min + 0,5 l/min
@& dudi N2. Sau 180 min hoan nguyén, ghi lai khéi long hao hut ciia phén mu thi (Am), ngat dién,
cét dong cép khi hoan nguyén. C&p dong Nz voi téc dd 5 I/min trong 5 min hoéc lau hon dé day khi
hoan nguyén ra khdi éng.

CHU THICH: Néu yéu cAu hoan nguyén theo dung cong thdi gian, thi ghi lién tuc khdi lvong hao hut cia
phan mau thir, hoc ¢t 10 min ghi mot I3n trong gier Gu tién va cl 15 min ghi mat 14n trong hai gier cudi.

Trong trwong hop thi cac quang dang cuc, nhidt dd clia phdn mau thir phai tang Ién dén 900 °C
trong thoi gian hon 60 min, dé giam sy nung vo ciia ching.

9 Biéu thj két qua

9.1 Tinh d§ hoan nguyén (Ris)

D6 hoan nguyén cudi cling, Riso, tinh theo phan tram khéi lwong, dwoc tinh theo Cong thire sau':

R =[mo(o,4zo£:n- 0’“1w‘)x100j|x100
trong dé:
mo 13 khdi lwgng phan mau th, tinh bang gam;
Am 1a khdi lugng hao hut cita phan mAu thir sau qué trinh hoan nguyén 180 min, tinh bing gam;

wi & ham lwgng oxit s&t(ll) ciia phan miu thir trwdc khi tién hanh thiy, dwoc xac dinh theo
1SO 9035, tinh tr ham lugng sét(ll) bing cach nhan véi hé sé chuyén ddi FeO/Fe(ll) = 1,286,
tinh bang phén tram khéi lugng;

W2 1a tong ham lwgng st ctia phén mau thir treéc khi tién hanh the, dugc xac dinh theo
TCVN 4653-1 (ISO 2597-1) hoéic TCVN 4653-2 (ISO 2597-2), tinh bang phdn tram khéi

lwong.

Ghi lai cac két qua chinh xac dén mot chix s sau ddu phéy.

1 Ngudn géc Cong thire (1) dwoc néu tai Phu luc B.
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9.2 D8 I3p lai di v&i Rise va sw chip nhan céc két qua thiv

Thue hién theo qui trinh néu tai Phu lyc A béng cach si dung cac gia trj do 1p lai ddi voi Rigo nhu
qui djnh tai Bang 1. Bao céo cac két qua chinh xac dén mot chir sb sau du phay.

Bang 1- D§ 13p lai (r) d6i véi Rise

Loai quing sit L
%, tuyt déi
Vién 3,0
Thiéu két 5.0
Quang cuc 5,0

10 Béo céo thir nghiém

B4o céo thir nghiém bao gbm cac thong tin sau:

a) vién dan tiéu chun nay, nghfa Ia TCVN 12520 (ISO 7215);
b)  tétca cac chi tiét can thiét 4 nhan dang mAu thiy;

c) tén va dja chi clia phong thir nghiém;

d) ngay thang thye hién phép thir;

e) ngay bao cao thir nghiém;

f) chix ky clia ngudi chiu trach nhiém phép thi;

g)  cac chitiét v& cac thao tac va cac didu kign thir khdng qui dinh trong tidu chuén nay hoac
dugc coi la ty chon, ciing nhw cac sy ¢d xay ra co thé gay anh hudng dén cac két qua thir;

h)  chisd hoan nguyén cudi ciing, Riso;

i) Téng cac ham lugng sét va sét(ll) ciia phan mAau thir treéc khi hoan nguyén.

11 Kiém tra xac nhan

Didu quan trong la thwong xuyén kidm tra thiét bi @& dam bao do tin cay cla cac két qua thiv. Tirng
phong thir nghiém co trach nhiém xac dinh tan sut kiém tra.

Phai kiém tra cac didu kién sau:

- thiét bi can khéi lwgng;

- éng hoan nguyén;

- thiét bi do va kiém soat nhiét dg;

- can;

- céc ddng hd do lwu lwong khi;
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- 6 tinh khiét cua céc loai khi;
- hé théng ghi;
- thiét bi kiém soat thei gian.
Khuyén cao, dinh ky chudn bj va s dung chét chun ngi bo dé kidm tra do Ip lai.

Phai lwu cac hd so thich hop vé cac hoat ddng kiém tra xac nhan.

CHU DAN
Ong hoan nguyén Lo Hg théng cép khi

thanh éng 8 16 chay béng dién 11 céc chai khi

tém duc 16 9 cap nhigt dé didu chinh nhigtdd 16 12 céac déng hé do khi
déu vao cua khi 10 can 13 binh trdn khi

nép éng

déu ra cla khi

cap do nhiét d hoan nguyén

ph&n mau ther

N oo s wN

Hinh 1 - Vi dy vé thiét bj thi (so d6)
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Kich thuée tinh bang milimet

s

CHU DAN

thanh éng hoan nguyén
tdm duc 16

miéng dau vao ciia khi
nép

miéng dau ra ciia khi

S NI R CR

vi tri c&m cap nhiét dién
CHU THICH: Cac kich thuéc khéng duoe néu trong diéu vé thiét bj thiv, chi dé tham khao.

Hinh 2 - Vi du v& éng hoan nguyén (so dé)
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Phu luc A

(quy dinh)

Lwu dé quy trinh ¢hap nhan cac két qua thir

Bt d4u bing cac két qua Iap lai doc 1ap

Bing X =(x,+X,)2
Sai
Tién hanh xac dinh thém mot Ian nra
Dung X=(X,+X,+X,)/3
Sai
Tién hanh xac dinh thém mot 1n nira
Bung X=(X,+X,+X,+X,)/4

Sai

X= trung vi cla (Xs, Xz, Xa, Xa)

rxem Bang 1.
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Phu luc B

(tham khao)
Ngudn gbc ciia cac cong thirc déi véi chi sé cudi cing
B.1 Coéng thirc co ban

Cong thire tinh Ry néu tai 9.1 dwoc rat ra tir céng thirc co ban sau:
m
. R, =—Lx100 (8.1)
my
trong do:
m 1 khéi Igng hao hut clia dxy trong qué trinh hoan nguyén 180 min;

m3 1a khéi lwgng ciia bxy két hop véi sét truréc khi hoan nguyén.
B.2 Ngudn géc ciia céng thirc lam viéc

Cac oxit st co trong mau thlr duge coi 1a hematit (Fe,03), magnetit (FesOa), va oxit sét(ll) (FeO).
Tdng khéi lugng 6xy, ms, trong Cong thirc (B.1) c6 thé nhan dwoc tir cac khdi lwong clia Fe,05 va
FeO ¢ trong méu thi tréc khi hoan nguyén. Vi vay, ms cho trwéc trong Cong thire (B.2), sau d6
téng ham lwong sét, w, va ham lugng oxit sét(ll), wi, clia mau thir dwoc xéc dinh theo cac tigu
chuén twong irng thich hop.

m3 = me+ ms

(82)

trong do:
ms 1 khdi lwong clia dxy trong FezOs, tinh bang gam;
ms  lakhdiluong clia xy trong FeO, tinh bang gam;
mo vé& wi cb cling y nghfa nhu néu tai 9.4
w3 13 ham Iwong sét trong Fe;Os, tinh bing phan tram khdi luong;
Ao 1a nguyén t lwgng twong déi ciia 6xy, 16,00;
Are  )anguyén t& lvong tuong dbi clia sét, 55,85
M 12 phan ti¥ lvong twong déi ctia oxit sét (11), 71,85.
Cha ¥ la:

A= my~mz
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w=w,— A w
M
trong do
m 1 khéi Iwgng clia phdn mau thir ngay trwréc khi bét dau hoan nguyén, tinh béng gam;

m2  lakhdilwgng clia phan mau thir sau 180 min hoan nguyén, tinh bng gam;
w1 va w6 cing y nghia nhw néu tai 9.1.

Thay ms tir Cong thirc (B.2) vao Cang thirc (B.1), chi s6 hoan nguyén cuéi ciing, Ry, tinh theo phan
trém theo Cong thire (B.3):

T (m, —m,)x100 ©3)
/ RN 1
my| | wy ==L |4 Ly |x—
M ™ 24, M 100
R/_ x100$x100
16,00
mo| | wy — —— W,
[( 1,70 7185 ]
Am
Ry =| ———2 100 [x100
" [mn(0,430w2—0,111w,)x ]x



	12520_2018_001.jpg
	12520_2018_002.jpg
	12520_2018_003.jpg
	12520_2018_004.jpg
	12520_2018_005.jpg
	12520_2018_006.jpg
	12520_2018_007.jpg
	12520_2018_008.jpg
	12520_2018_009.jpg
	12520_2018_010.jpg
	12520_2018_011.jpg
	12520_2018_012.jpg
	12520_2018_013.jpg
	12520_2018_014.jpg

