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Abstract In this paper, the feasibility of waste water oxidation treatment in superheated near—critical region of water is studied
through experiments. Five kinds of typical industrial organic wastewater which are difficult to biodegrade are chosen for purification
experiments. They are coking wastewater, penicillin wastewater, papermaking wastewater, acrylonitrile wastewater and TNT wastewater,
respectively. The temperature of the experiment is 420-530°C and the pressure 21-26 MPa. The results show that at a constant
pressure the CODecr removal ratios of the five kinds of wastewater are increasing rapidly with temperature increase, whereas at a
constant temperature the CODcr removal ratios are only slightly increased as the pressure increases. Additionally, the differences of
CODecr removal rates and purification rate of water in the outlet of the system at different pressures are gradually reduced as the
temperature increases. Under conditions of temperature at 520-530°C and pressure at 21 MPa, the purified CODer values of the five
typical kinds of wastewater are less than 200 mg/L, even less than 100 mg/L. Through a technological and economic analysis, it is
pointed out that considering the engineering practice, the superheated and near—critical water oxidation is more suitable for industrial
organic wastewater treatment, instead of the supercritical water oxidation technology.

Keywords treatment of organic wastewater; superheated and near—critical water oxidation; supercritical water oxidation

H e FLK F AL B AR (supercritical water oxidation, SCWO) AT AVE R E AT, A B A S AL e M s K h &
SR AT K I UL B I SR D AR DU (BRCH: AR U A RO B A HL R —Fh k. %R — b

B AS B H#1:2014-10-22; 4= B #1:2014-12-21
Ve R R, BHIT B @) 4 15 Fe A= H B AR, & F 154 : zhaoguangming@nuc.edu.cn
FIRM K ARRI, X B4, F, 5. A AU KT HGE I R BACH R[] A F3R, 2015, 33(3): 24-28.

Il 24



—t

RS 2015,33(3)

www.kjdb.org

FARRCR R O R IR TE TS Y R S ik
FREEAR , O 2O ELTE ) i 2 o K A B AR,

TR AR ) 2 I AR f A AR h i 1 2 S8
A HLYIAERBIG SR 9 5N 53 B N FE o 1, JHL B o 3
Rk AE— 8 ST BEIR B 3G 2 e B0% Ak B TR TR
JEE TR IS i R L 28 B R AR (R R X I Bk Ak
HORIE ARG, 28R DR AR s i R
WR AR, DT 52 0 2 0738 2%, PRI P 7 348 2% 38 m , 4
ARSI, AT A TR, R I K E Al RO
HR A LR MR 2, o LRSS, A AN
JE 10 I ALK A R A R, [ NS 2B AT
FEA HLE K I G SR AN K TR ) B e 2E K I
FE S22 bl R 23~30 MPa. [E N 250028 (1 1 136 il
41 25~30 MPa, I h 400~450°C., A5 /0 BB 9% 16 B 42T e 5]
500°CKfHE" ",

AT R 7 5% R s SR 7K AL A b s g (A AL EER 43T el T,
T EE T LB AR i N R R R AR T R I R R
BRI MR R AN T 2 (L R ARG T B0 AT LA SR AR Z2 2354, 4y
JIN 2N 5 RE JEEN) AT IR A B B AT LA Ul g A
PRI 7 30 B AR X A8 v R I T (R 230 7K P T A% X3
R 3 $GE I R IX, AT A Ak Sy A A B K B BT T AR
(BRI B S, F 2 i e D0 AH SEHE

AR S 3L S 4 A T AR S BRI 58 6 /K B A G I A
X (I 500~600°C , [ 7 20~22 MPa) %if LI ME A A ALK 7Kk
AT A AR 5N Ak BB R —— 3 ORI ALK AR R

(superheated and near—critical water oxidation, SNCWO) ,

1 XRFEESNE
1.1 E&ES5HE

SEHG M FOK AR s N ST R A . RV AT
] #3843 75 1600 mm, N 4% 88 mm, i 4 8 JE A 4 4N
NS336, R ek Sk o RV #s AL ARk, FE L N A ik

SCIENCE & TECHNOLOGY REVIEW

WRNK-331 #8256 A (I 3 B o R etk oK ph g e A 23T
BREEN,ET I IE] 400°C 5 HEA R fo o He b 28
T AUE T A 15 Lih, 85E 75 1) 28 MPa, $k2 4,
— g% T [RIB I o AT R U R R B R 4
MLEA,BUE AR R 3 NmY/h, E 0 DMF-1 R[G5
WA TR . REUA LK AR TS IR, 56 R 50 R
F1 BRUE R G R KB RN b gk E HEK HEER SR iE
7o Kk A (CODer) FH FERRIZAGIN

R B e ) A8k 25 5 3508 B AR Ak, 72 1 8 25 R
o7 7 R R K A5 B R = A O o SR HERR 457 B st 1) X v Ak
R B R, 7 S 00 B 58 30 B 5 B IR ) O 2R T R
JE 7 B PR 28 5 56 3 B s 30 e 42 o 9 0 A R E 45 B
AFIa], SEEG Y RN TR A 420~530°C, JE f1 4 21~26 MPa.
12 KWEER

RIS oA e o i 1) LR T A LR K A T v A A
B, o3 il  FR AR K T B K I AR K T 1
IKCTINT B K o 525 LA KA 2 S (A R A ML e B
%o HEF HB AR RS 0 285 5 A s, ST RE L 42
— SR ME. ARSI R R EUR 1.5, TR IRAE SN
A A AU B E] 5 25 O A ML P A 6, AR 5
5 VU ARG, TR HF IR R K A 452 R e TR AR TR o BEFR 51 4
AR I LR SRR

1) Ak . BUA SR MK, 28R RSt 1
CODer {H>4 3527 mg/L, RV A5 AISEBAG I 25 SR WLk 1,

2) W K. BOATIZG) R R K e RN R Gt
F1 CODer {4 88667 mg/L, KW 5 FSE g ar I 25 58 W26 2.

3) dEAC) K. BUH AR B ERIRR K R R Gk
1 CODer fH°4 62159 mg/L, N Zc (A FISE BRI A5 - W2 3,

4) NG BE K o TR I 2B 7 K FE RN R Gk
CODer {H>h 12862 mg/L, N 554 RSB AG I Z5 5 L2 4

5) TNT %K. HCAYRIR) B TNT K, 78 R gk H
CODer B} 51718 mg/L, SR 25 PRSI0 KGN 45 SR L S .

F1 EUEKIBEGEER
Table 1 Experimental conditions and results of coking wastewater
Livallllzs TR/ C JEF1/Pa SRV IS ] /s H H CODer fH/(mg- L) % n/%
1 420 26 40 934 73.51
2 480 26 40 528 85.03
3 420 21 40 1071 69.63
4 480 21 40 650 81.56
5 520 21 40 145 95.88
6 520 26 40 133 96.22
7 530 21 40 91 97.43
8 530 26 40 49 98.61
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Table 2 Experimental conditions and results of penicillin wastewater

LivRilkEs R/ C JE1/Pa SRV 5 R I R] /s H 17 CODer ff/(mg-1.7") bR n/%
1 420 26 35 12183 86.26
2 480 26 35 2234 97.48
3 420 21 35 12564 85.83
4 480 21 35 2367 97.33
5 520 21 35 186 99.79
6 520 26 35 142 99.84
7 530 21 35 98 99.89
8 530 26 35 53 99.94

R3 BRI BEALREHEER
Table 3 Experimental conditions and results of papermaking wastewater

Livaillkzs g C JE#1/Pa IV R IS ) /s H 1 CODer ff/(mg-1.") b En/%
1 420 26 35 6421 89.67
2 480 26 35 1063 98.29
3 420 21 35 7683 87.64
4 480 21 35 1144 98.16
5 520 21 35 162 99.74
6 520 26 35 131 99.79
7 530 21 35 93 99.85
8 530 26 35 50 99.92

x4 WHEBEKIWEHSER
Table 4 Experimental conditions and results of acrylonitrile wastewater

JiRlll)=2 TRE/C JE11/Pa S A B ] /s H 17 CODer f&/(mg-L™) H bR /%
1 420 26 40 2750 78.62
2 480 26 40 1357 89.45
3 420 21 40 2602 79.77
4 480 21 40 1480 88.49
5 520 21 40 174 98.65
6 520 26 40 147 98.86
7 530 21 40 54 99.58
8 530 26 40 37 99.71

®5 TNTEKLBEHEER
Table 5 Experimental conditions and results of TNT wastewater

K IEE TR JEJ3/Pa SN 15 B T[] /s 1T CODer i/ (mg-L™) ik n/%
1 420 26 45 7985 84.56
2 480 26 45 3269 93.68
3 420 21 45 8611 83.35
4 480 21 45 3584 93.07
5 520 21 45 191 99.70
6 520 26 45 155 99.81
7 530 21 45 98 99.81
8 530 26 45 72 99.86
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Fig. 1 Superheating near—critical water oxidation zone
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