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Abstract

process of the preparation of high-carbon graphite from medium-carbon one, large amount of caustic soda were

The caustic soda recycle and utilization were investigated in the present work. During the

consumed. Consequently, alkaline wastewater was produced. The conventional lime causticizing approach was
applied to recover the industrial material, i. e., the caustic soda. The caustic soda recycling rate is up to 65.
4% . Moreover, they could be reused to the graphite processing. Hence, the resources are recycled effectively by
using this method. Also, the outlet water pH can meet the national emission standard. Most important is that it is
possible to realize cleaner production in graphite processing.
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Flow chart of graphite processing
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Na,SiO, +2HCI = H,Si0, | +2NaCl (1)
NaAI(OH), + HC1=AI(OH), | +NaCl + H,0
(2)
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Table 1 Alkali contents in alkaline washing wastewaters

—— NaOH #k i, Na,CO; MR, k=il &
RV RGN
(%) (%) (1) (1)
0 5.78 4.43 2.5 0.027
1 1.16 0.89 2 0.036
2 0.28 0.18 2 0.0082
3 0.057 0.036 2 0.0012
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Table 2 SiO, contents in washing wastewaters ( mg/mL)
BT UL
(CEIRVE 13
1 2 3 4 5
1 9.97 2.32 1.26 1.15 0.58 0.53
2 13.9 5.45 1.70  0.80 0.41 0.33
3 19.8 7.02 2.38 1.03 0.61 0.44
4 20.1 7.44 4.15 1.34  0.90 0.68
5 21.2  7.50 3.10 1.80 0.98 0.53
6 21.1 7.64  4.38 1.69 - -
7 21.1 8.18  3.40 1.69 1.49 1.20
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Na,CO, + Ca(OH),(s) =CaCO,(s) +2NaOH  (3)
Na,Si0, + Ca(OH),(s) =CaSi0,(s) +2NaOH (4)
2NaAl(OH), +3Ca(OH), =3Ca0 - Al,O, -

6H,0(s) +2NaOH (5)
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Table 3 The alkali content in all levels of washing wastewater (mg/mL)
EEIN/& 4

1 2 3 4 5 6 7
Z(;i NaOH & 30.8 29.0 31.8 39.1 40.0 39.1 36.6
ZE Na, CO; & it 94.3 175.5 272.1 292.0 290.0 227.8 290.0
gli NaOH & 7.62 11.75 15.2 13.3 13.7 15.0 14.8
;JHE Na, CO; &t 26.7 76.8 115.0 130.9 121.2 156.4 152.7

Na, CO, bt - 26.7 26. 4 24.8 24.2 24.7 -

1.2.2 BARWAZ
5 100 mL 7K T 400 mL BB AR o, AR
[l A K 3L (A K & 0 B CaO 71, 62% ), 7%
95°C fE HR /K 78 FP Bt £ S0 15 min, ¥ H 30 3E , 1T
S 200 mL [ 7K 43 UK VE I DLVE , AR VK A 0T
JG A HT, B RN 4 R
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Table 4 Relation between lime content

and causticizing rate

£ R it TORMA - NaOH 4% Na, CO, Wi fl
H (%) H(g) (%) (%)
15 4.50 70.93 72.59
30 5.08 77.88 79.96
50 5.89 89.04 86.24
70 6.65 87.68 86.29

Fl A RKIMA AR T Nay CO, (¥ I8 75 2R ik 1 2E 1
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R s iR,
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Table 5 Relation between reaction time

and causticizing rate

JZ R (min)  NaOH ZERZ (% )  Na,CO; Hi{bHR (% )
5 82.30 83.20
10 91.43 87.10
15 89.04 86.20
30 88.89 86.07
50 90.93 86.78
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Fig. 2 Sedimentation of wastewaters
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Fig 3 Schematic of causticizing flow
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Table 6 Result of causticizing experiments

Wi ()
i H
Wi A A WAL TALEE (% )
NaOH 0.144 0.229 101.2
Na, CO, 0.111 0.014 87.4
Si0, 0.053 0.001 98.1

NaOH 748 1k 2 18 33 100% , 6 B 19 B 7 14
Na,SiO, \Na,AlO, 2§ b ¥f 1k, JF 4 Wi T NaOH,
M 6 BRI A Ak S BRRAR . XA T
B R el b R B K Fp RN I a1 i G
Y AT AT AL BT 2K K, NaOHL () [l g 32y
T B 1) 65. 4% , T a7 BR Vi 45 3 1 [ 0 3 AL
41.1% o A% 1 B KH 0 L AR A w746, ] [l
Wik AT 2 5 E R #M NS i Na, €O,

EIR AT EI @ TR ER) o € ol s - S U {2
Wi SR} R 0. 229 ¢ Be s, Xt 4R AL HEE 600 t Hr
B A7 S AN TR UG, B AR T [l WSCRe R 137. 4 1, LU
mEEE B 2000 JC3, 4E 88 77 {1l 27. 48 JTJG,

2.2 BKRMEXBERIN

B2 pUTRE 528 = W, IR B B IR B R KN
0 I 8 T B — PR I 7K o G D DR 7K o [
IR TRVT 330 i 6 L N N VI E A R VAN YN 1)
T BB ) b B A0 o AE B — R B K R ) [ A )
AN A, b T A0 T A W BT B R X
AR o TR & K H i [EA S R R 2R, -t
Y TR L I A 2R Y R T Tilis
Bl B0 B S R BT X . B UTRE A S 8, TR
B T — K. UURE 24 h g, &K
KU RE P R UL S B 7K BRI K IR A K =1
S1L1:24 0 B JROKTTRRY) 208 A 8 5 b Il
VR A5 J52 7K LI 0 R ok BRAR S A 7K 4 % i 2 T 4R
Yy 10 ~20 £5  XELUBE K , i i 47 S8 Ao X LA 3 15
Il B R — il Ak B — ks e )



140 ®o T

S O

%1%

B v A A AR AR K 8 R FRATOR
T R UIE K 43 T DUTE AL PR ¥, AR R n [ 4
Jim o geillE K C i lEficRe ik 98% L I, i
K pH =6 ~7 JKEEW, 545 B KX HMRfE. 1RE
b HE R R B AR, HLCEE, AN &7 kG g
AR B

BOK YR

B 0 22K —
/KT it

B4 ok b B AR

Fig 4 Flow chart of wastewater treatment
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