200346 A
ESEFHW

FEIEMF

Engineering Science

Jun. 2003
Vol.5 No.6

b BT FE 6 v Tl Bk 19 T 2 B AR5

3’]‘%51, & %2’

RamAd, REERY, B £, K2R

(1. RAEIT A%, BWH 650093; 2. EHRKIBBEAFARF L, BH  650032;
3. ZHA¥, B 650091; 4. BEAAKBEA AT, KK 554)

EEJ

ARSI CWO L BEAR KR 200 LA MR T KBRKE, YREKL, EX. EUHEE TS

FTLHEEETVAELRKHITLERRTR, £RXA CWORRRERENLBREREE T LAIEKRAE
RIFWEAE. EREVAFEHRIT, HE. FRBERAETT-E20m’ /d TV NARKE, TR THEEARNE
FPAFRESRAELE. ETUAMARENERARE ., RUBEKERAHEHEEECERR T LENEKRAR
SRR LA B RE, K P #Y COD,, NH; - NS HEBRFEHX 99 % LA L, T LAMEBK 240 8 5 % 218 5 Xk

HER, FRABRFRETFH,
[Xx@ia]

[FESHES] X505 [TwktRIRE] A

1 W

MEREZFNEERRE, SERKELE/E
R\AENGEYURERLEY . BREBEYNEHT
WEKEEHBHE, BHXERERETILAEK
SR —RFIKEKE . ERFEEAL. B AK
fREUREBMEX T ERERE, SkEZHHt
SERMERBENHRBITH ZXE, BTRA
WAL A Y SR AL 2 v Ak Dy B AL B B 3 LA SR T Bk
WREALLHEMBERMEFER, FEXLXERE
Tolk BEAK B A AL B AR B, T BL WY B B P SN SR SR AR 3
ARG P R R — X4

St F R E Tk E KMt 3, BETERMS
MABENEERARESEMEEAR (WAO). B
XA ELEER (CWO), B RKEALEAR
(SCWO) %, WAO 1 SCWO # R #9 4b #5378 3£
FERRERBRBERMHT (—M 250~400T, 18
~25 MPa) ¥ &K 9 875 ¥ & 4k 5 #% R H,0,
CO,, NO; BXH/NrFYRE, T CWO HEARNE

(A mM]
(Z&WA]

2002—-11-18; BEAH 2003-01-22

(98-016)
[EEMT]

BAEULEMLEAR (CWO); BERETWEK; TZHE
[XEHS] 1009-1742 (2003) 06~ 0068 - 06

K A& FIAE LRI R BEAS EiR b BB 5k (— R 170~
300C, 1.0~10 MPa), HZRRERIEAEBE
MATRT, BRETAHEREEWEM. MR, BE
FEMHERER, MK E R T & E R %
MiEfTRE, BFCWOHARAEAREMMKE, B
WHARMN AR BEOZSR, BREHF, &
H. #E4X3BERCATUEEEEFT,
AHRE 1997 FiR, 5I#ET HEAKRBRES A
Al S B CWO K BE A L 3 B % Tk 5 BLBRE K &b
HEARK 200 L/d CWO/MNI T iRKEKE, &
Wik, RRERATER T ZERWE=HFR,
FEFRI. HE. ERBEMEBITT —F 20
m’/d CWOB AR TN AEE, BET AR,
BEAMEKFE, T 1999 £5 0 ERXEHHER>
WL HES T H . &AM BRI HES EHNE
HEAVEALE CWO HEAR, EdH RISt
RFX, SRFOMR=N, HEXEPELH™
AR R, ol g 3 ) R ok BE A AL XE R AR A DL K
AFRM R TR KN E AT EHER,

ERRBEAZLAREATE (99-257); ZHAWE “ALE” EXHHHXRTME (97-023); BATHBELABHETA

WERE (1957-), B, HEHRERTA, T¥8+, RHBTREHR



Fom

WRO%E: LEREREETWEKNTLZEARPR 69

2 CWOZRELLEKRLERE
HAME

11T R W E Tl &K Ak 3 i3 1L & Ak
R AR (catalytic wet oxidation process, & FR N
CWO) B—MBEKNRELBHEARS ", Zom@
IZE—FRE (170~300C) MES (1.0~10
MPa) &4 T, HFE % A BE &1L 8 KA 8%
B, HARSK (ER), F2BBE—KENRKE
Tl AHLEKFH COD, TOC, &. RETFTLY
HITEA RS B RELLE (FEpEE 0.1~
2.0h), Z#AEHR CO,, N, HIKZEXLERMG,
HRAMBR ., BERAEHE, NABE LR
BKKIBH . ZRLEATETR, RALVEREXEN
HEFREBAELAMAE, HiXP —E b EAE
B, B UABEAEKKEEER, CWOBAM
BTZHRENE1FR,

1 CWOHARIETHETREHE

Schematic flow chart of CWO process
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Table 1 Test results of treating some kinds of industrial wastewater with high concentration by
the CWO - 200 L/d test plant in China

NS BEK 2R b3 b 3t KRR pH CODc,/mg+L"! NH; - N /mg-L""

1 . 214, %3 250C 5.0 MPa RK 9.5 10664 1268
Ab 38K 5.4 65 ND

2 BERK 250C 7.0 MPa RK 12.2 50048 386
13 3 7.5 39 0.5
3 £ Y B BEK 270C 7.0 MPa L 73 9.9 31280 2111
43K 5.6 14 ND
4 o0k B B K 270C 7.0 MPa Rk 5.1 50320 1064
1313 7.8 65 0.8

5 T Z BB K 250TC 7.0 MPa FK 3.2 43520 397
4k 3 K 4.9 48 0.3
6 H 16 T4 BB K 250C 7.0 MPa Rk 5.6 . 39440 3674
bk 7.1 68 0.6

7 EREN BK 270C 9.0 MPa 93 7.0 20680 1.6
4b B K 7.6 100.8 ND

8 B AL 2 s BE K 270TC 9.0 MPa 9.3 12.6 17517 4.9
4b 28K 1.2 88 ND

9 A AL T4 BE K 270C 9.0 MPa Rk 14.0 39600 5.6
' b 2K 8.9 239 ND

10 L2 4 R 0 25 BE K 270C 9.0 MPa RK 12.3 22669 2
4b K 8.0 463 ND

11 REGINEPBEK 250C 7.0 MPa K 13.2 20128 65
13 B3 1.3 1727 8.3

12 REG TR P B K 250C 7.0 MPa /.93 11.7 4488 39
4b 3 K 2.7 462 2.7
13 B BB K 250C 7.0 MPa K 9.4 10737 3758
4b K 3.5 4.8 ND
14 K 3% 8 i W 270C 9.0 MPa RXK 8.1 13377 1730
13::F3 6.8 97.6 ND
15 H 9 Bh K R B K 270C 9.0 MPa FXK 7.1 10878 1071
b3 K 2.0 80 1.7

H: R ND YR TRNRE

ERBAEKHEITH 100 d EZBTRERE LABEETP, RARFHERESTREEMLEY
BRERER: 0m’/d TWRBELEEKNER REBEH, EBKK COD:, X NH; - N KEEM
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B, ZEEHRAL T RIFHLOEER, BBk L), FEKEAREEBTAELEEHERH
i) CODc, & NH; - N EBRLARFEEBRAFRFE H (RE2ME3),
EELT (COD <100 mg/L, NH; - N<15 mg/
22 20m’/dCWO T REMERMAMMULEARLBLER
Table 2 Running test results of CWO — 20 m®/d industrial plant for treating the black liquor

of the paper making plant and the waste liquor of cokes making plant

iE1TRY[H] /h |, $8 3] Ab B 1T A KRR pH COD,/mg-L ™! NH; - N /mg-L"!
0 EHERM 250C 7 MPa .93 11.2 17563 104.5
24 Ab 38 7.0 57.2 0.1
7 99.7% 99.9%
48 A7k 6.7 55.5 0.1
7 99.7% 99.9%
72 13:F3 7.0 _ 71.5 0.1
7 99.6% 99.9%
0 LBk 270C 9 MPa FK 9.73 13422.4 102.2
24 b 7K 7.46 51.30 ND .
7 99.6% 100%
48 4k 38 7.33 97.83 ND
1 99.3% 100%
72 AbH K 7.28 40.57 ND
7 99.7% 100%

(E: R ND WWREMTRMRE.)

100000

10000 W %ﬁ& ' > ;

COD, # /¥ /ug. L™

—

10 —o—#XCOD,, S
—O— 1 A CODg,
1 T T T T T T T T T T T T T T T T T
¢ L PR LLLLLLE LR L LR LR
RS A P S L R I I I I i i
BTN M

B2 20m’/d CWO T b3 B % 8 35 17 4b 22 M 4L BE 7K B ) COD, 7R BE 3 72 1

Fig.2 The measured concentration of CODg, in the waste liquor of cokes making

plant during the continuous running of CWO — 20 m*/d industrial plant

BTN ERFF T W ER KA EEST  SAAANAL 3 B A T LE W A W Ak B O 3K B R K 44
AT TEFHLINEE. ASRERTH, ¥FL  5%~10%. BHF CWO AL BBERMNLHEBRAE
RFFEKGLE, CWOLBEARSHAEYLE RKRTFHAEVENLERR, BTN CWO
HEuEMEEE, HBEEME 10% ~30%, Mz BRRARFNZFH.
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Fig.3 The measured concentration of NH; — N in the waste liquor of cokes

making plant during the continuous running of CWO — 20 m®/d industrial plant
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Fig.4 The running results of lasting

test of homebred CWO catalyst
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Research on Treatment Technology for the Industrial Wastewaters
With High Concentration in China

Sun Peishi', Qian Biao?, Hong Pinjie>, Harada Yoshiaki*, Yang Ying?, Hao Yukun’
(1. Kunming University of Science and Technology, Kunming 650093, China; 2. Environmental
Engineering Technology Research Center of Kunming City, Kunming 650032, China;

3. Yunnan University, Kunming 650091, Chian; 4.0Osaka Gas Co. Ltd, Osaka 554, Japan)

[ Abstract] By using the introduced CWO technology and its 200 L/d plant, more than 10 kinds of industrial
wastewaters with high concentration in China, such as the waste liquor of coking, the black liquor of paper
making, the waste mother liquor of bio-pharmacy and so on, were treated in this research. The results showed
that the CWO technology and its equipment had a good applicability for treating the industrial wastewaters with
high concentration in China. One set of CWO — 20 m®/d industrial plant, as a demonstration engineering
installation of CWO technology, was independently designed, made and operated in Kunming city. During the
running test, the CWO —20 m>/d plant displayed a favorable treatment capability for the bio-degradedly difficult
industrial wastewaters with high concentration. For the treatment of the waste liquor from coking and the black
liquor of paper making, more than 99 % of CODc, and NH; — N in the wastewater could be removed. The CWO
—-20 m*/d plant could be run continuously and stably. The treated wastewater could meet the discharge
standard and the treatment process with CWO technology showed up a good economic advantage.

[Key words] catalytic wet oxidation process (CWQ); industrial wastewaters with high concentration;

technology process
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