539 % A4
2025 48

EERLN Sy
NONFERROUS METALLURGICAL EQUIPMENT

Vol. 39 No. 4
Aug. 2025

Sl RN SR A  E/NER S B AR A e AR T ke S AR AR RO SR [T ] A (K4S ,2025,39(4) 51 - 57.

TAN Bihui, ZHANG Yongsheng, TAN Xiaolu, et al. Research on height variation of titanium lumps in magnesiothermic re-

duction process for sponge titanium production[ J ]. Nonferrous Metallurgical Equipment,2025,39(4) .51 -57.

G KGR Sk PR AR R K T AL OB 5

TEEE, R, FAE, P, N, BiEAE, 4 3L
(2 SUAK A IR A3 A FR AN 8] S50 3L 563000)

[ E] MER T B AR AT & AR E R Bk Iin T 50k A9 A% 0o JEAA R, L4 M Rk B 8 A B A 1 R A
HEFRPR . ASCA T BERR AL IR A Ak BT D LB, 3 el e A 7 A R P R i B A I, IR ST T AR TR A R
SERERIE A AL, WP S 5L B0 Rk N 16 LA 21 1IN BRIB ISR AT Bk 37% 1 55% 5 Rk (630 kg/h) HUAR
BEH (420 keg/h) TR BRIE T8 7 om; ZEHEIHE] 50 ~ 60 h F1 60 ~70 h BIEKIE YL AE R 33% F1 41% , 7 Bk
M2 MUBHE AR ZE IR RS N T B AME AR R G TR i AR SCHR R T 33k 28 S B0 e 5 i SR V6 5 B 1 Y

FERLH , FFEE XI5 1 D0 A Ve 2 BR S #4) B9 SRS AT 7%

[ RSEIA] Mpdn ik, BOERBE, Wi, bt s iR Ists 2608 BEA

[HE4FEE] TF823 [ ZHkFRETD] A
DOI:10. 19611/j. cnki. cn11-2919/1g. 2025. 04. 006

0 355

<A BR DR LI o L PR /N (i B A T el 2%
SUBPERE  EAT S AR VFE T BRYT A Al AR T
LT EEZKIRAL | FR AR TG B AR AR 2 AT R 2
MY T, A JR v R A 7 4 B )
U EEARYTT, SRR RS 1
B A N RSN TiCL, , % & A 5 B A
I JEUSE ST A SRR o SN 7 A A B S 0 T 4
FEROS L, HAR @ AR . R 2RI BRI
PHAEE R G R AR, D4R TR AR PR A 7 B AN
PR, JIn A 7 (1 4 R 3 A7 A B 38 K A B0 K
e I T U0 E R REMERE , 4 T DT EIHLA
RRCTERIL B ik P i, Tl LA LS 1 R F 9ICAP I I
BT, 23 B AR OME LU SRR 0, 6k aed 7 v r A
TR B T SR e BE T

BT DR AR BR80T SCHILBE H A A v 20 Bk
YELSA R I o3 AT R, X e T N B A PR T
AFZAE T BRIE T b B L5 BRI O, ] 2R R ik
JE R VIR B B BRI 1w BE AR A B, 2 B/
I A R A AN TR 25 1 AR RS A 14 25 S Ak s

[YFE BHA] 2025 -02 -27

[XXE4HS] 1003 —8884(2025)04 —0051 — 07

FERITE | Ay fifp R T A0 R A AR B TR I 0
1 {5 /RE#

DU AL Ak (4B EE =99.96% ) . 4 @4k (4l =
99.95% ) ,

2 RETZ5HE

2.1 KWITZE

WE 1 R, BT AR AE - T2 Ak
R BRI | 25 ZRAR MR EU 4 D3R,
IERRONIAE L NG i 3L s B[ B UK ke
Ve W 2= 45 K J7, LU 10 min P B 25 B G
<2 Pa MY T 8 05 BRI, & 46 J5 e AR R
T 5 76 RN g A 4 J B I I 44 28 800 °C ffi
SE4kEAL , B S L 420 kg/h (IR ) 57 630 kg/h (1
BEE) R 2 TiCL, , 5 WRCE R AR T 45 K K
SAEE S IRHE A 16 1 8% 21 ¢ s 1k Rk HEH R
AN ) i U RS e 8 B 5 3 T S I A
ity 55 Ve v v B A 1 422, J Bl LS AL O o A
HRES00 ~1 000 °C, 4351k 50 ~60 h 5 60 ~70 h 1)
ZRIRRIT [B] 22 BB By SR BE 44 T, 45 o5 Pk DU o K

[E—1EF] JEW(1996—) , St XN WA, RN FEAR BRA 7 BRI T A

51



ik 2025 AR5 4

&
1%
i
%
A
A

e

LR IEEAE

YRR BT B RV RS EE AR N R, 4 70 h L L
PEIRIKSH G, B R 50 il e 2 o B I
2.2 FERHIE

AR AR AR A i SR B B FR TR B

1) BB B, 1 B B 22 HH B 2% 1R 4k 27 A
ROt B8, AL HE TiCL, AR B S fb— K TiCl, FNR
A& Mg BYSMHL—TiCL, 1 Mg 43 W BFF 78 3 P8 s
—TENE VG BT A SO (BERE TiCL, | TiCl, 1)
FEAR) — 2 i A% — B AR K — MeCl, 1 B —
MgCL AN Hl, He = s AL (1) ™)

TiCl, (g) +2Mg(1)=Ti(s) +2MgCl, (1)
AG) = —462200 +136T(987 ~1200K) (1)

SOV T, 76 i AE R, WAH TiCl, in A
A, TiCL, SR I B 2086 07 1% 3% 1T RN B2 NV 4
BE b FIA ) A4 0 PRI &, W A B BE 5 M ez
s 1A 52 7 A K HH A U 3 B A AR AT A e Y A
Ak b LA S i A 24 s M TR 5 Y TicCl,
T2 T e Al 2 Sy 2o B 0 3 Ml S R < AR
R a5H e

2) ZRIRIN B, B SO RN W AT, R X3
AU 5 20 W v, CE RSN 5 e AR 2R A o7 Uik
JE e, TR E 1200 °C PN 2 0 4R AR 1 5 B BE
2% FLBR N IR ARMERL S | T Bk HAE S RS
TR ERELE T RSN T 2 AR B
MgCLHEH  F 5 WA B R 2005 12, B84, ot
TRl i B LS RS R AT i R 4%
ZH A3 ) AT X 2 T B BRI MgCl, Y % K o B L
JEFEMAF 22 3 0T Dk g IR A T Vi 4 B 5 2k
T A 4 R 7= i S8 g 4 Bk 2 A o A
LA o JE A 3 AN B, A 3R R BRI S
FER AR5 i B Bt 32 22 22 R ah K (TiCL, A TiCl, |
KEBIT R R AL 1) Mg F1 MgCL, ; FPIl Ry 28 1t I

52

BRICIIED BRIR2 BIEIES
E1 #BEkkieNSiXKREEE

Fig.1 Schematic flowchart of the height measurement test for sponge titanium ingots
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Fig.2 Practical measurement of titanium lumps
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Fig.4 (a) Change of titanium lumps at average low material feeding rate; (b) Shrinkage ratio

of titanium lumps at average high material feeding rate
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Research on height variation of titanium lumps in magnesiothermic
reduction process for sponge titanium production

TAN Bihui, ZHANG Yongsheng, TAN Xiaolu, HUANG Xiaoping, LIU Chuanmin,

SHENG Yuanlu, ZOU Yi
(Zunyi Titanium Industry Co. , Ltd. , Zunyi 563000, China)

Abstract; With the rapid development of titanium industry technology, titanium sponge, as the core raw
material in titanium material processing, its structural characteristics have become the key indicators for
performance evaluation. The paper, based on the generation principle of titanium sponge, studies the
changes in its structural characteristics during the formation process by measuring the height of titanium
lumps in the production process. The research results show that when the feeding amount is 16 t and 21 t,
the contraction rates of titanium lumps are 37% and 55% respectively; the average height of titanium
lumps formed at high feeding speed (approximately 630 kg/h) is 7 cm higher than that at low feeding
speed (approximately 420 kg/h) ; the contraction rates of titanium lumps formed in 50 ~60 h and 60 ~70
h of distillation are 33% and 41% respectively. It can be seen that too low feeding speed, too much
feeding amount and too long distillation time are not conducive to the formation of loose titanium sponge
structure. Through in-depth analysis, the paper reveals the internal mechanism of how these parameters
affect the height of titanium lumps, and proposes strategies and methods for optimizing the structure of
titanium sponge in a targeted manner.

Keywords: sponge titanium; titanium lumps height; shrinkage rate; product structure; reduction;

distillation ; magnesiothermic reduction method o
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