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Abstract: A new continuous high-temperature reactor for graphite purification using Freon-12 up to 2 600 C was designed with a

collection and disposal device for the exhaust such as off-gases, tar and dust. The reactor had an automatic graphite delivery system
and amulti-zone temperature control system for feed-in, heating, reaction, cooling and feed-out regions that were controlled within +
5 C. The configuration of heat-insulating materials use da labyrinthine connection for irregularly-positioned multi-layer insulating
pieces to isolate air and to prevent heat dissipation. Using this reactor the purity of the graphite can be increased from 88.2 to
99.5% with a production capacity of 90 kg/h.
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Fig. 1 Flow chart of a continuous high temperature

reactive purification equipment for graphite.

F SIFERE : A7 508 JFURE 22 FE R B A st 1 3k
AR IR, R BERH ; 22 A B A I i A S
XTBERHE HEA T UM B, i HERE G 9 R  EREARE

—EFERE G FTIF R, 3 5o 2 E 25 R S oy el i
ARG, AT R Rl R b SR, 44 R
R 26 A0 SR A S I X A BB A Bl R A Y

IRl . A B HERHE AR S,
T Aok e T 206 2 1) T A% O SE s AKX S
TN SRl PRl B oA SR R 2 T
% GBS HRE LRI R S RAE
FyebE o e i X kS i L 2, e 0 B ME
F#EAN BRI KGR B IR R R 4, %4
BRI ol %6 45 (W RHAE % B R ST 0. 25 mox
2.0 m) SR AR 45 H ML IR YT A A0 A i 34 X R A%
TR M 45 1) 4 Ak 2 a2 X sk 194 S5 g s ) (B
PRAFRT[E] ) A1 S5 Y HOBHEOR (B4R A
IF M) A A SRR ) o AN BOE A SR TE AN
PUX L6 R 6. 67 cm/min, B4 W) RHE 1% 58
TEARTEINIIX Z Y, R R 4t (8] 24 30 min, #F—
AXF 1 h I A DK i ) AN (] 2 4 ) A 58 8 A
L, BOF 38 S5 A5 AR 0 A $ 4008 R 4 90. 0 ke/h,

F gl R m R RS G 215 i H R
i AR, T HERHRHE 72 N — SRRk A
R T, TR R A RS HEA T A e, 48
BFEA R 2 SR . bR, S 2k
L

FEAARBE o 2 4l B P e A B R PR, A
R 4R ALY £ A Y SR (AN s A
B AR EAR Y ) 2 DU R S B AL HE
LIRS AT
2.2 BRERAER4

TR R FH 2 R 5 T2 W R 285 A 1) e e B I 2
HEFT AT SR Bl — T v g s T A AR R
oy AT R R B — e A ROR S —
TE = IR T A s SR GF) 55-12 (Freon-12, 54—
S B, A2 F 20 CCLF, ) 2% A i 2 SR &5 U
H 3L, 50 B a8 0 X & 2% 5 s I A o 5
RFAYFGEAY) 32— S At

K FH EV AT 1 3% 2 X e i S N A SRR 2l e A
AT A SRAifIR, %R A HLAS N 100 Pa, f
TR 2 600 C . Frealib il 2 52 58 AR
T R (4l M 99.999% ) VE MR ISR @ it H
SR R B IR T R 8 R ) e AR TERUE
JE (5 TRAJE 600 ~ 800 Pa) |, FRKH 4R A i & 1 2%
200 L/h, % A0 TR £ 880k OB (4l N
88.2% ) H Tl kbR E i, FF IR TR % 2 600 T, Ft
TS 7E 6 C/min, THEZE 2 600 C /5, I



- 534 - oMok MR

BEEINAAT SRR, [R] I3 A SR E-12 (40
99.9% ) , Ptk k80 L/h, AT i 23X o W S v A1
sl $RalsE s (BIME LA £ S5k Il £ 55
I FEIE AVRAE ), R P IR B3-12 R, fR 35
S EAL IR R R, X, WA
T HAW T ZAE ABANTE A GRA] B-12 400, B
R e il B 20 T A5 3] 1) 1 25
2.3 RUETGE

SR TP [ [ b A s ks 2 B )5 1% ) (GB/
T 3531-2008 ) 7341 S 4l i J5 £7 5200y Y 2l B2 737 20
BEIE

B A S R OK B w7, =
(my-m) /my AT A my F0om 53550 0 -4 iy
G A SR R SR, 5 A SR h 3 K o)
A i w, JER MR REM AL T AR P, 2R
PIGRIReit kit %X wy = (mom) /m #4711
S, 3 m R my 350 R 0 58 U A S5 R
PG e iR B e . BT A AR P B KO i iy
TR HERE G 22 R R 58, (A B R R ) 56 420
JERTR R ER BB Y, 15X wy = my/m, X m Fom,
I3 A e R AR A SR R b i A B P 4 T
i, e A TSRS B £ A rh g ] ik
R S5 2R w, = 1-w,-w,

i 5 JEOL JSM-7600F Y 37 % St 1 Hi ¥ 5%
(Field emission scanning electron microscopy, SEM,

PIE L 115 KV ) WSS A7 sl R il O BROUE 33

3 ZER518

3.1 HFESRASAUPHEARER
3.1.1  Azh#bEHT HRHOR

23 S il A E Al B HE R AR PR
BHERT SN ST RERE AN IS i AR
FAURANREMEZ 15 P PR SRR MR, it x4
errist T —E 4 A SR E (18 2a) B 4R
OR B AT 1 25 ), Il R T S HE R T
BB B 087 il BE MR 1 Ay il AL X e, 1
i BEE PR AR AN R AR, A E TR AT
AR, W T A EAAGI |, 25 Ak
FEAR T e (I, JERHR T 2 TFIS (AR Ay %203
RN, 26D, R B (18] 2b) ARk AT T
FI Bl A 2 O A T R R R TR
PE DARIE SR Al A7 S0 18 R R Al A

@ Feeldlng

Gas outlet

Discharging {

P2 (a) BZRsmbl3E . 1 BRI 2. MRS BT TE
3. bR 4. HERNR 5. BRIEAVRHE 6. ESTHLAL
(b) HLLRPEE . 1. BHI4; 2. R,

3. AMCEHAEIE; 4. RS 5. HERIR
Fig. 2 (a) Continuous feeding device:

1. Loading valve; 2. Gas exchange pipe; 3. Feeding room;
4. Feeding valve; 5. Helix feeding device;

6. Frequency conversion electromotor.

(b) Continuous ejecting device:

1. Cooling room; 2. Ejecting valve; 3. Gas exchange pipe;

4. Ejecting room; 5. Ejecting valve.
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Fig. 3 (a) 3-dimensional model of resistive heater;

(b) Sectional drawing of resistive heating electrode structure.
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Fig. 4 (a) Single layer heat-insulating structure; 1. Integrated hard composite carpet; 2. High-density graphite paper.

(b) Multilayer heat-insulating structure; 1. High performance heat-insulating cotton; 2. Soft graphite carpet;

3. Hard graphite carpet; 4. High-density graphite paper. (c) Schematic diagram of labyrinthic heat-leaking-proof structure.
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Table 1

single layer and combined labyrinthic heat-insulator

Comparisons of structural parameters of

(experimental data tested at 1 500 C).

Single layer =~ Combined labyrinthic

heat-insulator heat-insulator

Thermal equilibrium
12.83 kw/m’? 10.56 kw/m?

power density per volume

Outmost layer temperature 340 C 185 C
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Fig. 5 Schematic illustration of temperature testing
unit of furnace interior under super-high temperature
and super-high pressure conditions
1. Infrared thermometer; 2. High pressure level glass;
3. Furnace shell; 4. Graphitic protecting pipe;

5. Heat-insulating layer.
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Fig. 6 Exhaust processing system: 1. Condensation and
phase-conversion device; 2. Physical collision and adsorption device;
3. Superfine dust-leaching device; 4. Vacuum pump;

5. Acid-fog-cleaning tower.
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