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ABSTRACT

Heavy Concentration Emulsion Wastewater is derived from many
industries such as dyeing and printing industry, petrochemical industry,
machine cutting, food processing and so on. It has a few characteristics such
as wide varieties, large capacity of drainage, complicated component and high
chemical oxygen demand (COD). It is a class of unmanageable special
wastewater and harmful to co-environment if it is discharged to environment
directly. The kinds of emulsifying wastewater must be treated. It is difficult
for single physical or chemical method to reach efficiency degradation. To
resolve the problem, the emulsion breaking- Fenton oxidation-fly ash
adsorption process was used in Laboratory to treat the waste emulsified liquid
thoroughly and effectively.

Heavy Concentration Emulsion Wastewater would be treated by the
emulsion breaking pretreatment and then degraded through Fenton reagent
process, and fly ash was used to absorb the residual contaminants at last. The
Joint approach was used to make up deficiencies in individual technology and
achieve the discharge standards of oily wastewater.

The study took laboratory simulation emulsion wastewater as target and
COD, Oil Concentration as water quality indicators, using single factor and
orthogonal test as method. It investigated the relationship between the
oil-water separation effect and the demulsifier species, the demulsifier adding
~ dosage, pH conditions, the original liquid concentration, the mixing intensity,

and the separation time. It also investigated the effect of H,O, adding dose,
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Fe** adding dose, pH conditions, oxidation time and dosing ways of H,0, on
Fenton oxidation results. The test also did some studies in the fly ash
adsorption properties, which modified by different methods, and then chose
appropriate and effective modified methods and investigated the influence
extent of adding dose, the pH conditions and adsorption time. Through
analysis the relation curve between influence factors and COD, Oil
Concentration, the test chose reasonable level for each factor in breaking
emulsions, Fenton reagent and fly ash adsorption process, in order to improve
the effectiveness of wastewater treatment and achieve the discharge standards
of Oily Wastewater.

Through investigaﬁon of experiment, the optimal operating conditions of
the disposal project for oily wastewater are obtained. The operating
conditions of emulsion breaking are as following: adding PAC=25mg/ L;
adding emulsion splitter =10g/ L; pH=5; high speed agitation time=2min,
Slow speed stirring time=12min. The operating conditions of Fenton reagent
process are as following: adding H,0,=0.5mL/mL; adding Fe**=500mg/ L;
initial pH=3; ending pH=10; t=120min. The operating conditions of modified
fly ash adsorption process are as following: adding fly ash=20g/L, pH=8,
t=30min. When concentration of the simulation emulsification wastewater is
5%, COD is as high as 129600mg / L and oil concentration are more than tens
of thousands, it is treated following the experimental conditions above, COD
of the effluent is under 110 mg / L and oil concentration is less than 10mg /
L, the effect of the process is good.

Check the actual waste for verification test. Initial COD of actual
machining production cut washing liquid is as high as 32,0000mg/L, and it is
difficult to depredate directly. To solve this problem, first diluted the waste
appropriately, and then proceeded to follow-up processes to depredate it in

depth. After treating under above operating conditions, the COD and oily
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concentration of oily wastewater reduced quickly, met the national emission
standards for secondary yielding water.

The Research shows.that chemical demulsification pre-treatment-Fenton
oxidation-Fly ash adsorption process of have a good effect in Heavy
Concentration Emulsion Wastewater treatment. The joint technology has a
more broad application prospects, because of its simple process, high
efficiency and it using industrial waste in rational, according with the

requirements of sustainable development.

KEY WORDS: Emulsion wastewater, Emulsion breaking, Fenton
regent, Fly ash, Modified
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TERALBE B D B R R KRR N IE BB T, WA RTHAIIER
BN KR, SERLALIP I B KA T, XPMBRF=EA R, M TTBR FLALH
HERIKALE: ARRFANIABET S HETREFEN, AERARETE,
ALEENRE, BE AL, BN 2 WA R, e
TREES RS Eh: METFERMEEALRSBRIE, $RSHBRIEILILK
1 O/W B4k W/O B, 76457 b B Ra T 15 BIRETL H 1.

212 BRI R SITMER

(D XE: ERBHEUAMBEK.
(2) B

COD K #ll: EHRMWREE;
TR RIS IREET.

2.2 A RXEEH R S5ITEMIEFRA0HR
2.2.1 ARk

BHUKEE: R S BAT R FLAL R i bn AR ZUBEHe2h, BE B AR — IR AR RLRL
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EmEK. ZANBRSHETRALN, Bo/wWH, KKEAAR, pH=796.

222 BARWEETENE

RE K AR R ETIRIT .
A2.1 KBNS
Tabe2.1 The list of experimental equipment
BB RAES I !
BRI EEREENBRURERAF
N751 B4 BT LHERERISE R AR
HY-4 i Z H#kHH SRR FREE
HH-6 $ BER K H SRR
MREvt | LR ENROICRARAH
85-2 tEIR RSB 2 ILAHREST R

223 HFAARFRERAN

W, SEAH. SRS, TELE (30%). BREEK. HilE. mkst. &
W, ARk 30~60°C AHEF 60~90C. ARG R, LRAFIYHN T4,

224 WRIER

(1) H%¥FEE (COD) HfllE

WEFEBRER XM T KT AN ZRBMAIEIR. COD FEIE (KK
AR WY CEPURRD R bREER AT R ™

(2) FHERRNE

© R ARETER E & W EMHE

H R e BT T R R E B DA R RS e R
R kS ZMIE. TWBKP e — BRI EE, B
EBBEBEREE. ACRAESIORBEIRI B B & B TR

B R A R AR AR 5T F AL S YRR S X B R AE R, AT A5 B4 4

14



G RE VA E B SEHUR R 4 M R 0 & B R SE RS K R ep 0 A
A 75 B S ZE AL 2 BE- H R R e
A = ¢bc (2.1)
A A— AT
e— AR RS
c—AWKE;
b— AXE.
ARR AN ZRIAMEK, VEEHBEALK, ERAXPEREEKTE
s E.
@ ACE bR S KA
a. FRifEM
XK E S, SRR EREREXEREN, CHEPWIEERES
R A EE SRR AT e B B SeME, B URE & P O e B SR E AE h br v e
PO 20mL, AR PRI B BEA FL S 5 A\ iR 2 87 B 22, 20min
JEE, RITEER, AFERESEHBRSAmE (30~60° H#E) ER=KEF2
TAKGRMBAKLE. HETKERPBKEHRBET 6515CHIEERKE LN
1h, ZHERAGHEE, REHILHA 65+5CRIERARRIREER MM, B
¥
b. PRAEE &
FRERO.1g ARAEMT RS, MALBAMEE, BWH. 2EHEI100mL A&
WE, B EIRE, 1B, Mt B AR 41000 mg/L.
c. FRUEVHAEFIVR: e R ATH R AR WA A R R 10 £, KSR
% 0. 10mg.
d. TKEEW
7£300 C T4 1h, AHERKEH.
e. FitEK(60~90 1E4})
B MARTRREIRE 150~160CiE1L 1h, ZERELRHETEAN
£ 25mm. & 750mm KBS . ¥ 60~90 CHmBkET A IR %R, WEA

15
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HIRE 40 O, LUK b2 Ho7E 225nm AE U, AT (0 KIS Y AR/ T 80%.

f. 1+ 52

g L

@ BWKHLE

BRI RIS BT ERRE, BKHEE SR A BRIF L. —HE
1 AR B K43 B 0225, 254 nm, HE IS ERA A Y EERBKRKH
250~260 nm , 7 FEHREIIL A Y ERUB K H215-230 nm 7, HAbih
PRI 3R I SR I K th 5 TR A

TE M (190~400 nm ) A B 55 A M BRAI B 3% 7 sk b AT 49 46, 46 1 P21,
E2.2.

AR BB R L B, B KN % S R AR, 75190~400nm
SEBATEIAH, SRAE23.

100

80

%T

40

20

200 250 300 350 400
A

B2.1 KBLFE hsk ey oL E
Fig2.1 UV absorption spectra of petroleum ether
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]
200 250 300 350 400
A

B2.2 BLF GG hEe) st kB
Fig2.2 UV absorption spectra of de-aromatic petroleum ether

Abs

B2.3 #ofid 6y IR E
Fig2.3 UV absorption spectra of standard oil

B2 ME2 2R H L B35 5 A MBI B, BAEEERRA. F238

17



7R, ARHEM S FE B 225nm A . 256nm P A B BRI, 256nm T H B KR,
BB “TREERK, FHREAD” MR, EHERBEBKH256nm.

@ FRAEHR IS

B 74N50mLA & 2 HIMA0. 2.00. 4.00. 8.00. 12.00. 20.00. 125.00mL
FRUEMAE RV, PR R (60-90°C) MBEfisk. MK, A10mmAZED
LA MEA B HRERAE, 2% ARER2HEMZE2.4.

06 -

y = 0.0095x + 0.0104

0 10 20 30 50 60
W (mg/L)

E24 FraH L
Fig2.4 Standard curve
R G S & AL BB BOK A & B R, SERTE KA B A I 7E 25 6nm AL ) 2 51
WA, RIERIAFERLITE T HE. AHAKXWK (2.2) .
mx1000 '
vV

C(mg/L)= 2.2)

K m—MARHEMZ P EH AN HME (ng);
V—KEEAR (ml),

2.3 WFRWHAEREWE RS

221 MEREAHE

EWBABCR R E TR R LARBIREE . pH . BILAIFE. BAFGHM
B, BHRE. HESENRHS,
BARE N EEMAKS) )RR EER DB RS R ER, AR

18
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PURES AR S BRSS9, DIHIRK LR, REEEHS, ¥
DB S KRR A, NARBUE 84k, (BR BT SLR0 BT F B HE 38 IA F i 3
BESEAL, RRPRAZIBE, EIE. REZHR, E8 FRERL R R
. REHTEWNT: _

(1) EHRKYIHRBIKRE. AFRpHE. MRKEME. HRAMHKHEEERHE
SEEET, MMgSOs Aly(SOg)s MgCloHF ik #2585 MR AL

(2) BFEENHANG, ERMBEGE—EHERT, 4 3BEEYHEBRE.
WRpHME . AR, BHRERSEMNEE, REBAKR, FREFEXK
P3P LN

222 A RKBEIWEARELH

(1) BFLFRPEKRIERF

FEEKRE 5% M IB, FATER G B EpHE RS, EHEMgS0s Al (SO4)s-
MgCLA#:84), BUMBSAIA10g/L, REBH2min, GEHFE12min/sE, HESE
10min, BUFHIIECOD, 4R NEK2.2. B F EMBEKNCODSEMENZ LHEYIM
%, HEEECOD AR IR,

A 228IMH L COD RHRIHMA
Tabel2.2 the relationship between demulsifier species and the COD removal efficiency
BELHH
MgSO4 MgCIZ Alz(SO4)3
28
AR DEEE, KERE SERIE KEBWE 2ER, KEeH
COD(mg/L) 5392.8 9437.3 1926.0
A% (%) 95.65 92.38 98.45

SR REY, MIABIK T E AR UG A AR, ARBE S
FRERRMHK COD RIS T REH — M EBR. MK 2.2 WTLUE HHR &4
FEIN Al(SOu)s JEIIKH HiZK COD &1, B4yER, KEE, dTIRK COD R,
B WIFACEAHE COD £BRZHAREE, ERHAK COD FERMEHNRK. X
REG AU LRI, AH B EEEER.
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WIE R 45 RV P e BB A BT

2) VIR E SR B RER

LpHE—E R, FREMBIFLCERRWRERTARE, BERALFRENSE,
RERMEMAR R, S TAENBRIAKE . SO RMILABRE, oK
BEEFMIRENES, RELEZE, BIREFHEAE.

SABLEIKE X 3% 5% 8% 12% M AAMMBE K, Al(SOq)s BMES H
4 3g/L, 5g/L, 10g/L, 15g/L, pH A 5, REBH: 2min FREHHH 4, BE
12min, #YEiL#E, WEFHMR COD, s ReH KA 2.5,

HE2SELLEY, REKEARR, HEMEMRARABMELM, KEMH
BN Y, HKCODEBRBEHMD, EVHKELH, HKCODER. 3%,
S%MAMBEAREEECRHER D WERSBRIAMEKE LRLRAF TR,
S48 2 A 10g/L3% in 21 15g/LE L #2 H COD M 1870mg/LF# (K £1795mg/L, AbER
RAHE, SEMARAE, HNTRANLEERR. LpH=5, ABIKEHN5%,
WA B MR h10g/LE, HKKCODE & 41883mg/L.

4500

—+—C=3% = C%=5%
—4+—C%=8% —o—C%=12%

COD(mg/L)
b
S

2500
2000 I&\‘\‘_\‘
1500 |
J
1000 - - I
3 6 9 12 15 18
B2 (g/L)

2.5 siLA#im FEHCODX A& h & A
Fig2.5the relationship between demulsifier mass and the COD removal efficiency

(3) BB 8] 5 R LR #I LW
IABFLRIBER G, FABITIRRER, Lid —BAf Al i B — 3 4h il & LUZ i



I R K #F M+ 2 £ i X

T, BN ERKESEwhKS B8R
SN BKE N3%, 5%, 8%, 12%MMAMBEAK, HFpH=5, Aly(SO4)si&iM
Bi10g/L, tRESH2minGREHRAL S, #ESE, RWH/KCOD, 4 FEaE2.6.
267 E H, AEKEMFLBIEKE AL A FHEREER T, B
BAHE 5 HAKCODIEE —EMX R, BEEFEMNBIMEK, REFmEHY, miAko
BAERE, H/KCODMK, #E12min)5HAKKFAEARE, B26ERN%ERBIX
KW, SBIAAB KA E R BB, B LR IE 5% BB K A A ERRT B o

7500
7000 - ——C%=3% —8—C%=5%
6500 -
6000
5500
5000 T
4500
4000
3500
3000
2500
2000
1500 |
1000 — . - '

3 6 9 12 15

E# B0 (min)
H2.6 #ELHHFE 50D X £ B KA
Fig2.6 The relationship between Separation time and the COD removal efficiency
(4) pHERERE

B S%IAMBIRKFATHE, Al (SO4)s BUINE 10g/L, KEEFIL pH 5514 4. 6.
8, REMH 2min FI&EHALH S8, BESE 12min, TEHMEFER COD, Hil
L RLHINE 2.7,

POE AT USRI S R MRS S, 1R S P A I it R LU A
FUALBHERESE 7 . 1/ 2.7 \TRAE Y, REEE BI8EBH 3min, HFLE COD A
- 12,3906 mg/L B#E K 10,000mg/L LR, #I145 pH {84 4 BI/KBEEE B P 3min G/
Hi’k COD &fk. FEEBEBAMMEZERK, =AKFE COD EHFL TR, Imin 5T
ReE 8, 12min 5T V&, Y%k pH MEH 6 MIKFERBE 2min HEH 12min /5

—+—C%=8% —-C=12%

CODE & (mg/L)
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T X K F M+ ¥ £ # X

H KB, 15 F) 1904mg/L, Mi7E pH=S B, 7K COD AT LAFE % 1883 mg/L, H i pH=5
WA R . HASEERMFER pH<3.5, AHER Al (SO4)s TE/K T 2R AN
P HHE B pH E AW AR, T MR & A AT BOR FLAL OBk R, (¥ AR AR 2 R
BN BEHR, ERMIAMEEL.
7000

6000 -

3 5000 ——ph=4
é ~8—pH=6

3 4000 : ——phi=8

8 3000 -
Q |

2000 r
1000 -
0 L 1 L 1 J
3 6 9 12 15
B H B [3) (min)
B 27pHELSAIBRXABE

Fig2.7 The relationship between pH and demulsification efficiency

24 XE/NE

W AR ROEETIBIGEKRE . BARNFESHME. pH . HHRE
fE. BESEREE.

(1) AMBVIRKER, WEEEBK, BEEXKEDDH 3% 5%, 8%,
2% BOBIAHARRIR, SDRER SBH, BERH.

(2) BMAFRMBEARSFERRMLEERR, 2B KIE pH=5 B
Al (SO4)s IR FLBUR B, WK B, B E(R.

(3) Bl Aly(SOq); ABILA, BEBILFREMNM, LERRIF, EEMEMN
10g/L 3 M%) 15g/L, COD FREAHE, NEFHHEER, LA 10g/L MEME N .

(4) ¥IRERAERBAN SRBRMRE, EHBEREE KN )
WILAE R IAAE T ek 4R8E 2min, 185 12min, TTLLABIBIFHLEEE.

(5) #ESHE 12min J5, HABTEE.



Z o3 K F A+ F i X

(6) 5%HAAMEK, 7E pH=S, Aly(SO,)s10g/L, SetREB P 2min, FIBHE
12min J5# & 15min, COD M 129,306 mg/L 4% 1883mg/L.
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% =% Fenton AFIFLABAERAR

3.1 Fenton S HEFKIEIL
3.1.1 Fenton E L FIE

L% 5 Fenton H J7E18934 R i FALEL 5Fe* * MR & ¥ L LA RSB M A ILEE,
B EID T EEARTIE, JERXFRFBHR HFentonikF. FentonF 4L
BEFEMBARN—F, BAOTRA: (D RMEIEP=ERENZEEf3-0H.

(2) REGEER, ZEANDHEEEERTIEL®~10°mol LS. (3) FEMAE
B, RNER-OHAFRRmMEILHA (2.8eV) , EUMIURTFE: (4) A
REXRMN, OHEHREMHTFEMEE (569.3k)) , APRMEAEH FHB R EH
B SEWAURE, XERMEMFLMERTARLRN: (5) RN&HR
M, BELEREMENBER, FHFLRRIGRBAEPRHT. (6) AT5HAMAE
BAREKA, RHEMENEYLESENTLCETR, FREYEREKEREEL
WMEFEHETEMEAKRRE. (D BIEFE, HTREWEE. Fenton® M LR
ROMEETF ( F?) RIMEKZBIMER RN, #AERAEEHEOH, XA
ER R T,

Fe’* +H,0,—— Fe’* + OH +OH "~ 3.1)
Fe’* +H,0,—— Fe* +HO, -+H"* (3.2)
Fe + OH —— Fe’ +OH "~ (3.3)
Fe’* +HO, - —— Fe** +0,+H"* (3.4)
HO,-+H,0,—— 0,+H,0 + OH (3.5)
RH + OH —— R -+H,0 (3.6)
R -+Fe’* —— R* + Fe** 3.7)
R*'+0,—— ROO*+CO,+H,0 (3.8)

FRARFIRNF, OHSHEVYRHR A R EER., RE—SENERCO, f
H,0, MMEEBKCODK KK, -

Fenton B MM SE FiL LA REER, EMERT. BYFAS AKX
TEABARR TEIMLEREN G BR N, TR X EER TR EE



T F K F B £ F L& o X

AR e P AT o R R R 4 A AN T T — RAE A RS B RER, =
REHCHERALESERILFGEERK, HLiJBEE-Fentoni%. Fenton-iE1 R K ki
%5 Fenton-4 ¥t ESE, WENAREHE.

3.1.2 Fenton S 312 R0 E E

Fenton AN BEZ B REFEMER, FEFWTF/LAFHE.

(1) FHWKRE

WL RR T LD 2 B b I ARG R TR .

(2) Fe®* W&

FHREFRESEAR FLEMASBAREGEE, FBRNEE TH: Tk
BTHRELIRNSHELZ TS, BAEREUTRET, RNMFFHE H0, &
R =4 KB MiEYE-OH, {H-OH FERMRNABAMR, KEFEME-OH HE
BRI R N AR, BUEBR A=A K — 3845 -OH B4, B EK Fe? I Eth
AR F-OH F=4. i H FeX* BRI Ath & MK eI in. B 4 RS B 0 W5k 88 T3
Y DU 52 4 42 g AT

(3) H,0, IKIEHIL W

TEEFFHA RN 4 AR IR IR T, ZEAR PR B P 38 K i AL S A B8 I ok B ¢
BN LME R MERRER T BT, FNENYHERESES. B 31D TR,
34 H0, WERIKK, -OH FERBEMXE D, FE H0, X£2-OH fiEZHl, H,0,
BEL RS E B ER-OH IR K.

(4) pH EHMEE

BN RNEWAK.

pH {E X} Fenton RE LB K, 14 Fenton RN R NALEE AT 40 78 hHERIBR
PEEBEH, Fe®*AHEME H,0, 724-OH, pH EFA BEAMNA T -OH =4, TjHEA#
W Fe (I )UEEMKKIBRADTET R Z MRS . 2 pH ELRE, HRPH
HWEE &, RE (2) « (4) RFMHE, Fe MIDAHENMRFIMBER Y Fe () , &
ALRMZM. pH ENRWEEZWE Fe ()5 Fe()M RN & AR, MTEWH
Fenton AFMIEMAE S, —MEHK pH H7E 2~6 TEEA, COD £BERHH. Hitx
AEE I ER, FEER pH EERAARMERE, RRITE KBRS L RERE &4



T F K % H £ ¥ 2 # X

TA BB, LIUEIT KR A BT E B R pH {H. R XUEK A Fe? * 2 IR i)
AC bL R o 3R E & COD B £ BR %,

- 3.1.3 Fenton F . 7E B 7k 2018 P B 2 F

Fenton AAIRARBHMEMME HBRAEEE, RENSFHEKKLE.

(1) LBEFELY

TR FEY R, ERAHRPHEREFTADTE. FentonAH T AR
WEEY), LBESRIHEEOEMD TP LRI E, RNWT:

CN +H,0,—CNO" +H,0 (3.9)
CNO"+2H,0—NH;3+HCO5" (3.10)

(2) WEHAE

MAY TR RS, XA GEIUEER, B TR T EHLE K. Fenton
AT A FAEER . 7l SARMEEHMmE, BORIKE. E£FR, pH=3~6 I
FeSO, HUFIFEMBURT, HLO,TREBABEH, EHdBTEBERSTRY
—M, BEERCO, MIHL0™ .

(3) B GEEK

L RBKNARER TR, TS TRURKIZOKFL, AL, B
FrERE BARBUEHENEK, EREUEFEIFSHRBERAKMOGRMBIN. HaiH
FHE K B ) SRR AR YR TR A I R o B B K P B SR IR T 3ok 4 F  SE Btk
R, FentoniAMZEMIELAM T E M OHREM BT HIX LN, FIERELHE
HHLAFE— P . KFAFenton® i3 xd Jubl BK AT A B RH BMKFE. T
SRR

(4) RERAEK

RAFAKR—FEHEOEITEK, BHECOD H. BiEX. HEYRRS
#¢ 5. K FentonEMIEST R BABATAE AT LA REEIT ]I EYE, BEIRSER
%,

(5) KEAEMLBEK

HEEKEHERTRHENRTINLEY, BEER. RELY. Biey. 8Kay.
M. XM FHEE, Hh—LESBEY, BT RERERERMTIEK. Fenton
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FAEN AT AL B KRBt B A RFE. BRI R

(6) AEBERIFTTHIRIBIER

YRTITHR B IR — A S R AT K, XIS TR K T K M B E . e
THERZHASHEREREIY, AHMAEHENELE, FentonBEEMAH
—EMH.

3.1.4 Fenton A 7£ & i R /K AL 32 op B 7 FR IR

(1) ESrRABR

Maha A. Tony F/F 5 Fenton VA A SiHE K, SR EKH, HB) Fenton i
] DR E B ALABE KK R, COD- &M B 2B R T ™ . Tang W, Lin S H % FH Fenton
RAUCEAWBEK, BB HEEERE",

(2) ERRAIR

W E., VIS Fenton RAELELEEMBMEEKR, MENE: oW
% F56B) Fenton AFEEILA TS MBARR, MEBE 70%N £, 8. #i7
WEFERERIBISL T Fenton RAIRM SN EWEE, W pH H. [F®]. [H0:]) K
PR BE BNy Xt R LW, I8 SRS T %I A8 P i1 R 3h 1%, A 4 Fenton
FALBAR R —FRE P BT R b BB A

FIRE R AL Fentom AR HLAES KA M B FLACHEEAT O, 04 i R
COD. LB MR, AAAtEBAKRE™,

BREE LR FHA T FentoniX AR AL B =R B HERALEK, REEY
Fentonid | 4L X =F L BKICOD, HEE. BF (UV2254) FE (A450)
WH BT HLER R,

3.2 Fenton | {L L3
3.2.1 Fenton iR 3& 2571 R {8 38

R R (ACE10%%A %) « NaOHB W (AL E 1mol /LW - BRBR4S. 30%
WEAWE GKRE9.8mol/L) . iR 8k (ACE BFe K E0.036mol/L¥EH) » LiRkiAH
YR Hra; APTBUEER K .
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W 85-2 HIRHL IS, HY-4 HEZAEGE, pHRE W, 752N KK
BEit, DUBRRTifrmsr—4, AREEIRE A,

3.2.2 Fenton RE A ZRETE

(1) Hk
B FL G K T e, 4T pH 1, A —E £ FeSO, M1 H,0,, Hi#: 10min,
HEEAN—ENEERTAT pHE, SiERE COD MEmHE.
(2) BB
@® W Fenton E LKA E R R : H0, BN EAIE M. Fe? #ME K0
BAERMBHSE. SNV pH EEW, &7 pH EIEW. BAEEALR R F#
o
@ EXRRHAAGHHT.

3.2.3 Fenton iR ZE R 511

(1) FEENELMURAERRR

O Fe®*. H0, Bt KIH 2

B4 F Fenton AT M EALIE R H,0, 7E Fe ML T A A B BEAL T
PR ARERMEEAEIY, FEiHO, MABEEREERLELZER.

YL BRM M 44 T Fenton EALKIACREF ™, I8 2 KR pH 1% 3,
BREFHEINKE S00mg/L, 78 H0, K& 4514 30ml/L, 50 ml/L, 100 ml/L,
150 ml/L, FALF /SRR E AR COD EAIGTME, 4RAE 3.1 A 3.2,

B 3.1 /5, 7EYIH pH {84 3+ Fe (I n& % 500mg/L i, 4 H,0, HEINE
M 30 ml/L 304 50ml/L i, COD £BR%E B ERE, LHL7EHT 30min WHRHE;
AN H0, &, COD £MBERMMFK: B 32 B/R, R H0, 80
BWmmuigm, {8 H0, Bm&M 50mL/L 2 100mL/L, FRMENEE TR, BnE
Skapiin, MRSk SE IR,

HFEREA G2 H0, WEMEM, -OH BHN®MN; {8 H,0, RN X2-0H
H B R AT FE-OH. 24 H,0, WRERAKAT, 7 4-OH M1EF KT t-0H %
BIEH, HEMEREIMELEZEEM: RZ, HO0, KEREN, M-OH HHENH



T % K F B+ F 4 o X

BRAER B, FHEIYREREREK,
WK B i Hy0, 5 Fe* IR A BEMKELL A 52/1; 5. KK H,0, &
HEREEAKLEEYR, £E4E2FERERE, EHF H,0, BMEN 50ml/L.

100 -
90 - .
80 -
=70 -
x :
5 60 -
g 5 | ——30mL/L
4 ——50mL/L
3 40 ~&— 100mL/L
O 30 —&— 150mL/L
20
10 ‘
0 4 1 . I 1 Il IR
0 20 40 60 80 100 120 140
&AL Bt 8] (min)

A 3.1 H0,#m¥F5 COD LM% X4 H
Fig3.1 The relationship between the dose of H,0, and the COD removal efficiency

—
3

T
L J

L 4

BHEERE®%)

—— SR ZRE(%)

0 50 100 150 200
RO Mg

B 32 HO, g 5400 FLhEXLA
Fig3.2 the relationship between the dose of H,0, and the Oil removal efficiency

@ Fe*BUNEREW
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X% K % B O+ % & # X

Fe”*#E} Fenton RMWAMEMAR, FERETEWH-OH K=t ETWMEMBE.
7E pH=3, H,0, BMEFEEN 50my/L, 8RR Fe MBS COD %R R K
RHEW, BERLH WA 3.3 /A 34,

90
80 -
70 -
oo -
Wy
& 50
4 40 ——300mg/L
o %0 —8~—500mg/L
o , —4—700mg/L
20 -
10 |
0 ,
0 20 40 60 80 100 120 140
FALRT (8 (min)
M 33 Fe™ ¥ s COD 2 X AHE
Fig3.3 the relationship between the dose of Fe**and the COD removal efficiency
100 r
97.5

&

EmEERE%)
N]

90
| —— B ERBE

875 -
|

85 - :
0 200 400 600 800
Fe”* i 8 (mg/L)
B 34F?* BT 54 mT L0 X4 E

Fig3.4 The relationship between the dose of Fe**and the Oil remeval efficiency

B 3.3 kY, BEEEAH F MM m, coD £BRERERH, # 40min
WRBREZE, B 120min /5 COD ZRRHF WA HEMRE; K34 BR, BRMEH
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¥ FMBHMMAME HIMERERE,

Fe* R EAMBENDESLME, Y FREKH, Fe**+H,0,—Fe*+OH
+OH RNEERS, BALEZFME; 4 FMRELEN, BEE H0, HHSE
Wh Fe®, WHEATMFRHEMEKEE, ARELETR—ERE. B, DHAE
HEBREILFIRE, %4 COD 5lERME, Fe* BB LR S00mg/L HH.

® BERMENHE

A Fe* B NE N 500mg/L, H,0, #IN& 4 50ml/L B, COD BN %E B2k F
85%LA k, BEAY H0, 5 Fe MR BRMKRELL N 52/1. AT HARGHA, &
BMAHRAE, FREBTULEMMBLRATRIIFFALEYE.

B H0; 55 F™ iR BELMIKELL H 52/1, pH=3, K% H,0,5 Fe**if]
Bome, 83 /PeE, BllHKCOD, &RAE 3.1,

4 3.1 Fenton XA #A0& 5 COD £ % %X %
Tabel3.1 The relationship between the dose of Fenton regents and the COD removal efficiency

s
1 2 3 4
)
H,0,(mL/L) 50 40 30 20
Fe** (mg/L) 500 400 300 200
COD £BR#(%) 86.7 80.7 [ 746 60.3

BERGRNMD, HAKREE, ZELBRRERARE, i FeME
A 500mg/L, H,0,#MEN SomL/L ABAERAE.

® ¥4 pH EHR W

Fenton A REEMRMEL M T REMAN, PHMBER MRS Fe 1L H0,
7=4:-OH. ] H,SO, B NaOH ¥ I 15 [F pH 18, [ H,0, Fl Fe* it n &, A
i E) FEE T, £EARR pH X COD X%, BRMBHEMER, £EME3S
A 3.6.
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&1L B4 18] (min)

B35 St pH1EL COD B EXL LA
Fig3.5 The relationship between the Oxidation pH and the COD removal efficiency
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95 | —~— B EBRE%)
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BMBERE%)
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ﬂ.ﬂﬁpmﬁ
B 36 RALpH 50bELHREXLA

Fig3.6 The relationship between the Oxidation pH and the Oil removal efficiency

& 3.5, B 3.6 &, pH {EXF COD it i) R M R W &5 81 B , pH=2~3 i,
COD LR RELF, {HpHEN 2 W XBREAK pH{EN 3 B &E; pH=2~4 B, il
ERBRBLF, pHEN 3 HERERR.

# Fenton WAFIEFNIE, pH EEMKY HWKEREH, KN Fe*+H,0,—Fe®*
+HO+H" Z E|#H], Fe(U)ASHEMR AR K Fe( ), M T H,0, 74, B pH
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Z A K ¥ H + F £ # X

fE AL W) Fe™* Fe* 4 & P4 AR, TG Fenton A ELAEH ™.
724 pH (S EAT, AAUMHI T B2 A a0, MR 5% Fe 1 Fe* 2 LA
W R TR R Sk £ AR . 54 pH T EALE =4 TR
SR, AR, |

RE R COD & BT pH=3 W H B m I FEFEE, Biki%# pH=3 4 Fenton
EUALHI B £ pH 1.

® H0, MK B LW

BHYHET HO0, RMFRAYHBLNEWER", BHAFHA coD X
1875mg/L (M1 /K7E pH=3, Fe**fIHLimE A 500mg/L, H0, #NE 50mL/L (54—
B ZWMA), U K8 ] f % 20min, 4L 3h SR LK COD & &,
HRNK 3.2

£ 32H,0, 807 X5 COD XM 45 % 4
Tabel3.2 The relationship between the method of dosing H,0; and the Oil removal efficiency

RH . . IR =K

a8 Y(Omin) (Omin,20min) ___(Omin,20min,40min)
COD% f(mg/L) 256 372 410
COD 2B %(%) 86.39 80.23 78.21

SRR, WIMBMKEUFER LK COD MEIRM, METAEMRE, Akt —
AR BEAE [ RLBAR M N PR

® SEALET R

MBI 3.1~K 3.4 & 506 B B A ) R AL 3 R AK AL B R T L AT AR Y, 75
B4k 2~3 /PR, COD XRBEETIRE. I T HEREEKE, FHTEMMER
IREE

« B LRERREREAKTE, REFMLHENHA 1h, 2h, 3h, Sh, BHHK

COD k&g, 4R NE37.
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% * 1975
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H
S - 2
0 - —4— OODEB#(%) - 95 &
2 - A EERE%) T M43
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0 - A 935
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| HLrh)

A 3.7 fALHE 5 COD. &b FHX AR
- Fig3.7 The relationship between the Oxidation time and the COD, Oil removal efficiency

B 3.7 %9, BUL3/MHE, COD £B%E. BiliREAKIE K, HUETKE
{Lit (8] COD £B R R iuF BT T B, BT8R B 4 B A F AL a] R FE 4 — Lo ik X PR AR 1)
HHBIFHEB AL, R~ FH COD F . [HREERBEIM 2 Nt
tn#E 3 /M, COD ZMRFEMRA T 1.5%, MMEZRERAARE 05%. HE5%5E LR
HE, %#¥ 20 ABREEEHE,

(2) &7 pHENHE

TEWIS, pH=3 B, FALHKBREF, BBT P MEE, KGKRE, BMEER
HAT pHET . W, 1 FeEIRTIER.

RRPAEZEEREKERNEM 20 G, HAFTLT pHEN 3, 6, 8, 10, JTIE.
HEERREAK COD 5EHE, £X K38, B39,

K 3.8 &M, FHEH4THHK COD>HME&MS FHIHK COD>EIESLTHISH
7K COD. BREMHEAH TKREMEE®A, BEIEUE, KaBE, B3.9%H,
HEMEREE &G THERENERE, A THE pH EH% N coD £
BER. BRMmERHEEHEM, HpHEDE, EABMmESN, ShReBEIEPN RS
k&, 7 pH=10 B4k 2h J& COD £FRFiX 82%, MR B, FrilidKi%+# pH=10
AT pH.
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CODZEMR(%)
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—
o
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Fig3.8 The relationship between the ending pH and the COD removal efficiency
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Fig3.8 The relationship between the ending pH and the Oil removal efficiency

(2) Fenton EALIEAT ALK
R FRRBHERM L, SERRK LML Fenton EALETE, BEEALME.
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© M 3.5 FE 3.6 AT LIE ) pH=3 B AL HAKBCRESF, BILEEAKR pH E
7E 3 M, BUOBTLSE BKTE pH /5 #E1T Fenton IEAT AR . % i MR [E] % 2h,
Bt HyO, BN &, Fe BN, &7 pHEAZEN=HEE=KFELZRR, HEHH
BERAKFWE 33 Fizs, L COD. I ERRE KL EIEIR.

% 3.3 Fenton EX R EHEAF
Table 3.3 Factor level of the Fenton’s orthogonal test

W%

AT HOM8ME (m/L) Fe*#inE (mg/L) pHIE(%)
1 15 300 6
2 50 500 8
3 100 700 10
@ EXRAKLER

FIERRK 7 R 2 AALKKHAT Fenton B EAALER, KA R Lo3* 24
& 3.4.

@EXRKEF S ErR R

a. HWAHT

K340 9N RBRF, BHARR COD ZRERH, MERELER, HMu%K
BAN ABCy: BAARKRLERRELE, HALRLEN ABC.

b. REN

% 3.4 % COD R ERMH IANHFEELWH ERFA: A-B-C, H0, BIMEXT 4L
BYREWEKX, HEF*RMESAT pH ENZHAHERK.

c. AEMYHE : ‘

M 310 TTLEHAT pH . Fe™*#MEX COD ZREFFMALREK, Hi
WE—ANBAEME, T HO0, ¥MEX COD ZBREZMIMRK.

d M\E 34 WERTUFH, B4 T pH=10, H,0, #NEH S0ml/L, Fe#im
B4 500mg/L, #4k2 /MjE COD EREHIX 82.54%, HEBREEIX 97.93%.
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# 3.4 Fenton EX EE AR
Table 3.4 Result of the orthogonal test
H# 2 ;
N A e g o g I
(mi/L) (mg/L) (%) (%)
1 15 300 6 930. 6 50.05 342.60 81.15
2 15 500 8 10915 4141 473.76 73.93
3 15 700 10 1063.6 4291 693.61 61.84
4 50 300 8 437. 0 76.52 55.30 96.96
5 50 500 10 328.7 82.54 37.60 97.93
6 50 ’ 700 6 6753 63.75 164.30 90.96
7 100 300 10 414. 7 71.74 41.13 97.73
8 100 500 6 482. 0 74.12 41.13 97.73
9 100 700 8 388. 0 79.17 48.27 97.34
K,(COD) 4438 68.1 62.6
K,(COD) 75.2 67.0 65.7
K;3(COD) 710 61.9 68.7
R 322 6.2 6.1
mEFIH 1963.11 64.99 54.30
e 2 2 2
Ftb 2.828 0.094 0.078
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Fig3.10 the relationship between the three factors and the COD removal efficiency

3.3 KE/NGE
(1) %W Fenton B RN EEREE: HO, #ME. Fe¥*HmE. pH 1A,
R R )%

(D7 Fenton IR H0, BMBF—EMEl. £4], BEE H0, BMEM
W0 Fenton FAHENERERBHXFEKX, HEERMIFANGERFLETEK
COD Rl %,

@ Fe** W 5 B X} Fenton H—EBEW, WHEE—NBEME, BAW H0, 7MW
BEMEHEE. .

® pH {HAF{k.% Fenton KM BE, WHFERF T Fenton KN HIHEFT,
B pH HTGHE K 2~4.

@ 7£ 0~120min P3, BHEH KM COD XREMMER XA BRE, HE
W Rl 3h J5 COD. MBI XLERERNAE T TR,

(2) H0; 43Ik m* COD. MEREMEMEARK, —REBMBERITF.

(3) RBRHAKH, L4 pH=3, Fe M} 500mgL, H,0, BMEH
50mL/L, %4k 2 /MEF, WAL T pH=10, COD ERZEIEF 82.54%, MHIEBREE
97.73%.
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FEME WHEHER MR IR

4.1 B IR IR MR A IR
411 MHEIRIRHIHIER

WK E BTSN L R 2%, Bh R IR X B4R, AN E G SRR,
IR, EBEE,

(1) WEBHE

MR KBRRA B2, BE - HLRER, &R HEREEBABIIN>Y,
REAE—RIENE. WK EE PR IR M B R

OYIERM IR SRR 2 (81385 4 F 1813 A1 7= AR b, X — 1 PR K
WA EH. EYERMN, R KB RE MR, S BERR
T AR YERKEEEE, SERHEENEET—EHERIESN.

OtLERM MEKREEE KR Si. AlIETE A, XEE M S PTA R Si-0-Si
#. AL-O-Al Bt BE—ERENEES TR BB BRN, REREK
o R AE B IE LR REBGAS . RERASAIRERR K 575 K B B T2 [ TE R S T ek 7
F R |

Bltn, EREEET, WERREEHEEAMEET ARRMERFET#HE
L

o . -
0>M—0-H2 + OH
O>M-0-H 44—

o e .
o7 ATOTH 1A (4.1)

P2 B AR 5 P9 (L R TS — SR T _E SR PR B 4 P T I 7
7, (BZEAR M T IR MR R B AR AR A

Q) puEE

WK — R4, B0 CaO BAE5 BIK R A Y T R R T TR SR
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B-ZRBEORIERL
(3) YR
WK IR E D R AT o R T R K Y B LR ek, AR ER F WA
(4) SrEHEE
WK R ZFBR INURIE &Y, ZBREE60%~T0%2 18], BILEKE R IE
W — o B PR i A

4.1.2 RN TR R MY 1 e B B &

MHE KR R E, B2 HEBEEmRE KRS, EEFUTFL
¥ |

(1) BEKEIR 2L REmR ,

MR KPR, REFEX, MR BIT. w325 BREKIRM AL H
80 B MBI 1R B 5 77 7 ) 81.5%

(2) MR ER

MEKSP Si0, Al1,05,  FeO3 FiEMYA S BEEBE R FERM. B
KH CaO & EX BK KB R H IR KL B LS KRS CaO & BEALH,
A AR INA KSR AGAT S . 5340, BHTRIEKRIEESEREREER X, B
BERE, REKEEBK, 5K M 6 .

(3) ¥ pH 1H

BRK I pH EXTHHE K IR B IR E R, H B SWMRNERE X, FlinH
HRKGE S FREKEREAGTAESRE, MR SHEKEFELAHTEBRER
o

(4) BE

LR AR, B KA R K P B EY R R E R o A 33 4R bl R K BT
N 30CHHE 500C, EBEM 91% FHEZE 69% .

(5) W Bl Jig fy i

BAKPERFRERE. TR, 2FEKD, BFNE. RESSAE K



T oF K F A+ F £ # X

REH W
4.2 SUMER R TR R 7 R 7K B R FR IR
4.2.1 MHRIRE BK S P g B ALK

BEXKRHBER R TV ERZ—, HilERESENHREIL 1.6 20, T
HAF AN 50% 44, KRERBEKEEREIKS, BASHATARNEHMERE, Bk
WG e, EER, BERNGERAERRHRIURB R KE, FIFBHK L
BHEKEREPHREZ—.

(1) HESESEETEK

BHK Cu®, Hg*, Ni**, Zn®, PY*SELEETEHERITFHRMBE,
7E pH {20 4~7 ZIRMRRELF, BIHEA X 40%-90%"", HIFTMEKAHT
REEESBETHEK.

(2) BB, FHEEK

IR B B K s B B S0 5% pH MWK, EP A TREM Z R E R H,
BT AR5 K pH (8 18 753 E A R R S AT BB AL 2, R AEIA B BT BCR
—HEE TS K pH E7E 7~7.9 RO KA TR R,

(3) BEE®. TEREFIEK

FIAEHAMERITIKE K 50~600mg/L M 5ENTKIIMAE, EREH, RE
MEKARES, —BBRRA R RNCEER™ . BRI IOR IR M 4
R R Z AR K, ERENEER, Emeer=EBFrHLiryas.

(4) KbEEpGLPRK

R B TR K S R A 2K A R B ), AR R R IR 0 Sk o B 4 =
WESLRGKHETAE, 23BANNESRRIEALEETN. HREEERH, &
HEHAZMHT, BUSKE pH EHh 2.0, BEXKKEN 8%, 4 10min 5, 5KK
COD,, A3 HIM 451~986mg/L I 400~850 15 FREFILFJEH 78~199 mg/L H
50~110 1%, COD K1 bR AP %R 5 HIILZ] 79.8 ~82.7%F1 87 ~89%"

(5) EHRBEKLE
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XoF kK % M O+ ¥ & B X

U, FIRYER AL S MK M S BB R R . BR RS E BRI K
R RIS S AR T B BT — JU B, R FK 035 0 % 5 R4S Bkt
BERKNBELERY, BRRKRLEEREHALEER™,

(6) MM AEIES KA ER
PRI BTV K BRI TR, ERTHAR BBV, JFERA T L%
B MBRGEEFREKTERMARAR S, %D, LBk, HAEEFLSKE
RO UTET I T4 B 3. HIRE%.
() WKL EB T B K
MR TE B 7K b B o B N R AR AR 32 . P A B A K, BRI IA
5] 90% ", MK LA EREEIAAT MBI, R—HRGNENEERA

it
4.2.2 BHIRIRRYLIE

HTRROEXKRNEESR, ERGEIHBERR. EFERFEHABLEE
LEMERLSE, REMEKRHAERBITH. MEXKSEEEFTUTILR .

(1) M

FORMME KSR R LR A BB, SMAEERIOREHRE, SHRFSME
LR, MABRAMLLRER. REALRERAER, RESCRST, Hitsmtt
JER IR RE S 5% . BAMERRSUE IR E MR KRR KB MAP . Fe** I
H,Si0s % 4, HAPAP | Fe a8 RERITMEAERT, HoSiOx 3K B i Ik i 2 21 Y6 gk
BB AEHFIE R . JLFME R SR B BRSSO 75 RE T R. ¥ AR RE
HCL. H,SO;. HNO;.

(2) Wtk

FABRITM RS, KR R EISI0 2 R AN E M B = £ AT A AT,
MBI K R 2R 1 R AE AT, AR LRI, BRI B YR SHik
FAL RN A BRI R, TORHR KT IBRA SIS R EMER, H— SRS
.

(3) kit
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T % K F A X F 4 # X

Wu it TR RIS ik A K BB RIF R 6 ), R A EERE
BRI A

(4) mAestE _

AT LU A _E JUR T IR 4 A RS AT Bt R A S T R R A —
SREMIE R LGRS . '

2RI SR PR B R Y B R T Bk R A T8 S T AR AR i T vk X M I 4T K
t, FIEAEEREK. BRBERALERKNSREYR, F NayCO; + HSO, &
PERIBE K R B PEAR AR T e st ™. B TTAE R NapCOs + HoS0, St (6
HKERH T REHRME SRR, £8KTRIRRNEFER, XAERAN
W BRSPS B LA

4.3 FHHE IR R iR o

BARFRE MRS S KBAR, Bl FRANRR SHHAR, sH5HA
REH R ML TR—HE.

2SR PR ) DR R SR AP K, AR IRt MBI A — e, AR IF I
- MR —E MR, FAA TS AR, B, SEEESAE AR, =
SULH. BLERMBEN SRS, LR A XS SR P R K,
TEBOKE pH (H; FIREBESEERALE R EES, RREESLMMTIeE, Mk
P EHERANRRRELE, XERLRN T, ESENYXETIY, HhE
SRSy RARSF HIK A FRRRL

{8 R EIE AATRDRAR K, MBI, T U758 24 B R
TR,

4.3.1 WM 2850) & I 3%

77 EAE. RS, 84S, B
(38 A, 852 ERM HBHE, HY-4 HHEL ARG, pHEE T, 752N
SR, DB —4, BRI NA.
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IR XK F H + F &£ # X

432 WMHRBARAEH

WATER, AP BRI AR T LR SR Ab Bk B e 0 A ek ™

BRI AGH TR B AR (AICL) Estt, AEFRLRNER EEERES
$H 10BHRBSHERRERG R 2h 5, B R, BT, BE, HRHEME
BRBCR . EEUXA BT AT B LMK Fenton £ULJE IBIKHE B EAR (AL 2
MR, BBFAHE. ,

 ERBHE TR A BIZF S BA MR, Bk /U R 3 KA AT
BEALER, B & B AR RS BOK AL AR, Me AR by R AT St
EAARALIAL DU R AL R K

B J5 PR AR AL J B AR A TR A LA B K B0 2% BB 0 R B 2802 0
RS ENEEKTE, EHRFOLENE.

433 BHHRBEER S

BUEALJE K BEAT AICI; B 2K BE IR B SE 36
(1) AICI; B KR B R

@ MBI I E X Ab TR BOR 1 R W

BUFATKEE, BUERBEXKBMES 514 10g/L, 15g/L, 40g/L, 100g/L, 200g/L,
T pH=2, 1H{E Y 30min /5H#UE, MWK COD REHEM, HELERNE 4.1,

4,17 CAE 8 K B B M 15g/ L% n2200g/ LA, CODZ: B % Hi50% 1%
KEE70%, B H48.42% K 177.05%, B4EMBEKTF40g LG, HERY=H
FHHEMEARE, BERMKEBIKAHTFLAKSE, Bi5REMK, FHIBEKE
mEEF0gLAE.
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Fig4.1 The relationship between the dose of ash and the COD, oil concentration removal efficiency

@ pH EXNRMHBR KW
g, RMHKCODREME, WLHELR A2,

[

—o—COD Z: % F(%)

FRYERE%)
c&dsa a3 as

3

—— FHEXBRE%)
2 4 6 8 10 12
pHE
4.2 pHIE*TCOD. 4 F LR EeHH

Fig4.2 The relationship between the pH and the COD, Oil concentration removal efficiency

o

, B4 2R AU IR TCODEBRE., BRmEH B, Bit& M TpHE
MBI NEI0, TGHRWEFRREME MM, EpHETES~TH, ZRERMK. XTHERH
FTRRUAMEATITIFRE K 2 A E LB, AR R, NS T R E;
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LA K F M X ¥ 4 # X

ERMEEGT, SEABEEREKBBHALY, AP REE R U FD8 8 KR 4
H, MWTREEEYERBE. FEALR &4 TpH=10 L EHREL, CODER
R #IE67.56%, BrMERFIXT76.05%, FIMpHMER KK Btz R, U
W& MR ERE, BAFTHEBRHR.

@ B W5 P ) B TR -4 i [ O

BTG EKTHRERS, StEmERBmE0gL, BETFERRGHRRGRM,
HR—E R A, RNCODREMHE, HERMRKNELREA—B NI, &R LA
43.

F4.3%H, TR AE30min T RYIEBRNER . HTh R I 8] A30minit i £
150min, CODHIZERBMREA%LL, MHRMBEZRMRME G TREAE, W
B R D8 A R 3% TR B 30min, A4 A RE B 7K o i £ R B LA B RADIR A, P IR Bt
AR E MM EREES, BREANEKPHEM—BIENDNET —E8
ReFEfE S, HTIREER E KM IMCODEREREIRFHERFEIAEE.

SRYERE®)
[=2]

——CODERBRE (%)

64 —S— TWMELERE %)
63 -
0 50 100 150 200
I BB 11 (m m)

B4.3 R HE5COD. AdEEHREER
Fig4.3 The relationship between the adsorption time and the COD, oil concentration removal efficiency
RIECODIE T E R B AT &«
q=(Co-C)V/1000m (4.1)
RF, HEKRHME, mgg;
Cov C—4H3 "Bt fECODHIR &R EE, mg/L;
VIR B L3 o K (K AR, mL; '



= F kX F R+ % B # X

m—K AR, g
KW B B S R B R (R A R 2 b 1 4.4
MEAATTUAE ), BEA O (] 38 IR B S B, (BBIEARK, RHRE
90minllJE, WMIMERZEE, 150min/FEEX P, EIRKTE. HREE%EAE
R, MERASEENABYR, HEminhBERMEE. B4XE, 2a™
IR, BRKERERERRER. -

5.9 -

o (2]
- ]
®
!

B AR/ (ng/g)
.

5.4
5.3 *
5. 2 L ! 1 L L J
0 50 100 150 200 250
Al (min)

44 AMEEMAGX R
Fig4.4 The relationship between the total adsorption mass and the time

@ HMHRARER

XL 5 B K AT IR BHAK - 2433 K COD % 336.0 mg/L, & i & 4 43.50mg/L,
BIKE A 40g/L, pH=10, 1B #FHWH 30min 5RM H/K COD 54 E. H/K COD
SE#ME K 109.0 mg/L, COD R %X 67.56%, & HE N 9.22 mg /L, LB EIE 76.05%.

LR RVAICLE MG FIM K TEE M &1 T EL W DUERB FLEALE i K AL
Hikts, EEBKERK, FEKKSERER, BRMEBHELFTHRRE, HK
REZFRPFFTEARHR. b TRAREFHLREER, BREMTESEHS
BEHIAFEBR, PR SRS A,

(2) BHERAR 7 SRR
@ KHHtE
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T A X F R F £ A& X

a. 1# . 2# 3#MEKEE: 2B 10 % FeSO4. Alx(SOs)s « Ca (OH), ¥l
TR 20 B, RHRE R, HT. B, FH.

b. 4 # BHEKEE: TRNEI10 % FeSO, HHBAI0 % Al(SO.)¥E %1 [ 1 LIRS
FIRRERPREHIH 2 5, WEREBIK, BT, B4A, FH.

C.5# MBEKFE: 44 MEKHEFBAL0 %Ca (OH) , BRI BEH2)F,
Wk, BT BA, 5H.

@ ikt COD. HEBRBIRAEW

IEMEBK, COD334 mg/L. itiE44.28 myL, M€ RS KRN ME
H40g/L, pHIE10, H&F%WHM30min/E, & SHEKFEXCODHI£BRE KL EA4.5.

180 - 25
@ |
5 1 F -
2 120 t E"
W 100 o
4 ; =
8 80[ 10 €0
C o6
——C0D 5 &
40 . -5
——SHE
20
0 0
0 1 2 3 4 5 6
G k7
B 4.5 B F kst BB E S B H

- Fig4.5 Effect of Modified method on COD and oil concentration removal ration

HE4STTUE H, AR RBEEERESH R RS — CREER
WEKIRMRE S . U ERMSE A ES, S KENLBRURERE, 35, 4504
BRRME. BABSH BEREMEKZTERES, TiRENBEKTSIO,.
ALO; FAGWMAFMFEEN, BXMEERBER, EHCa(OH,FMIEY MK #
K, UBAREREHEBARTNOEE, FEIET KRN, Si-0. Al-OBTEK
o R R AR W e R A R £ TR ALIR, R R, AP, Re?t it
MERER TS, SaMimrHESN, NHREKEERIER. NE4S5H3,



A K F A+ F & o#® X

4. STRPEXTBEKALE (45 BT LA A S A, Fe™* RIE AR —E H1th A

€M

@ Bk

a. WSS HME KA BRI ERTTRET IR RIEEREKE. BEKE
B TR R 2 T B B R EE RV 7 P FeS 04 5 AL(SOu s AR EL . A T KM A IR
BYREI AL, XSS T EH#ITIERL LR, KFRELERLL

A4.1 Bk s LR EKE
Tabel4.1 The orthogonal factors level for fly ash modifying

K BHERRE  REMATRE KRR S FeSOy/
553 (%) (mol/L) ##(g/mL)  AlASO«)s(mL/mL)
1 5 0.5 1:6 1:1
10 1.0 . 1:8 1:2
15 1.5 1:10 2:1

RERXRRRLI W ELRR, 4RNEL6.

80 1 90
70 | 180
‘ -70@
S %
W 1 60 &
$so‘L m
§ ! 150 =
.y lo®
‘ . —o—QCODERE
30 —— AWM E LR ‘30
i
- 20

0 1 2 3 4 5 6 7 8 9 10
EXRKS
B 46 EXXELRE
Fig4.6: Result of the orthogonal test
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EXRR LR EHEX COD ERBHRENMTINEK 4.2,

& 42 BMIF ks COD #iR s AT R
Tabel4.2 The analysis of the orthogonal test about the COD

HE  AHANE R KRITE/EHER  FeSOy
Ei773 BEAH(%) WE (mollL) A8 (g/mL)  Al(SO4)s(mL/ml)

H®ER 10.24 117 1.0 0.5
WEFI R 179.97 218.00 1.529 0.362
Fit 1.80 2.18 0.015 0.004

& RRAR B HIE4. TR,

a5

60 4
75

701

Bﬁﬂ / /\ ~— —
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s
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81

011 -

REFTURR
Hido UBERG

B47 SR EOEAE
Figd.7 the relationship between the four factors and the COD removal efficiency

b. ERRR L R Hr
(a) EM4H7
ME46TTUE BB RANBENARKRKIBRME, CODERERE, FN\ARK
SeERBORBLF, MR B &M A SRR E 2 515% BRI 1.0mol/L,
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BHEFAR S KRR A6 1, BERERFFeSO,5A1(SO.) AL A2 [ 1,
B IK B40g/L, pH=10, %W Fft30min)5 , CODZEBR ZE FIBR M 4 5 H1K73.4%F184%
(b) REMT
MFKA.27] LLE X S BUR W B K B R R R, s/ R
BV A ARREL, YA B 3% 5 e DK /I TR R BB AR A P > T A 0 3 > YR
E> PR AR AR L .
(c) EHENMLE
- HEFMREATETLES, SRR SRS SRR W LR K, T
HER—NBAEE, Bl R PR S E 7 AR E 5T st A B AR e/
(3)  RALE S K IR HHABO B 5T _
I —EBBIE KB 15 % FeSO, R 15 % Aly(SOs)s BHUILARLL 2 1 1
RCE RSP, 2h FHRT, B 1 6 KK HR KA K E A 1.0mol/L Ca
(OH) &, Pitk 2h JEUEBRMT . 4. &H.
© BEEHEW
SEATEURE JG [ EpHE10, St KEEHUME 27 410g/L, 20 g/L, 30 g/L , 40 g/L,
60 g/L, 80 g/L, ¥%%"RHMi30min/5idE, MWEH/KCODMEHE, &R NE4S,

140 - 14
120 - 12
__ 100 103
o I3
= IH
8 6| Mﬁ
© | 4o
40 -4
ZOL —o— COD 1k —a— e -2
ol 0
0 20 40 60 80 100

#IKE(g/L)

E4.8 ¥mEFHCOD. 2MEHXEZE
Fig4.8 The relationship between the ash dosing mass and the COD, Oil concentration removal

efficiency
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Kl4.8% W, BEESME KRB INCOD S BEHTMEME, BKE MN40g/1LH %)
80g/L, CODME AEBHETRE, EEHEERKERINB40g/LECBE TR
5E o IXTT 6B A B K Bl A2 5 EECODMME—YI IR, Tt KA U3t Bk
o I Y R R AT BRR, T B B K o HoAh 5 |2 MCODIIS Rt — &
MM E R, 8K B h40g/LED K3 A R R i E2E BIRARE, EX
HBANYER —eBRMeeh. BStEEREKRE H20g/LE, FLlHI
FALS R B KCODM 2 104.4mg/L, S HEKT10mg/L, ERIKHBKE THB BB
MEBRBR.

@ R[]

FATEURE G [ EpH=10, BMEKPERINE 5 5 420g/L, $i% % TR B B 1) 43 51 Ay
30min, 60min, 90min, 120min, 150min, T #EW E H/KCODMEME, &R WE4.9.

110 - 10

—— R ACOD
—— BREWHE

[

E8REEEBRBER

Ji S WY

COD% E(mg/L)
[

S = N W A i A 9
& &(mg/L)

0 20 40 60 8 100 120 140 160
W5 B 1] (min)

4.9 BAMETES5COD. bFHAEE
Fig4.9 The relationship between the adsorption time and the COD, Oil concentration removal efficiency

& 4.9 ATLUE HBEE IR B3 M, HiK COD & EX#iFE(K, 120min Ak 3| &
&, ZEWMBHEERMYM, mEmEERK 90min FEAXFTEE. ATRERFE IbE
5 I [B) B 38 Ik 5 A VR B R e TP, SRR [R), iR S ok A A FH R B AE A 4k
RERZHROFNY), BTFRMEAERXNRERGBE, REMMNT HAKH COD.
BRARBE, A 30min ARMBER, LEBRBL.

® pH MW
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FATH RS B B K E20g/L, W KEEMpHIE A FIA2, 4, 6, 8, 10, WRHHES
[E]30min, if#8)5ME HKCODRIEHE, 4R E410.

HE4.107T LB, BHEREKESBA N TR BRELT, WTREFRAERYE
FHTHEH RN ES, MESRANTEATEL. REM0E®REEE: (HpH
B A BRI U BTIER, AT RER B ApHE L MR K AR & HBL
REAAZR, M-SR EET RS .

ZEFHAKHEBRNpHEMER, TTLLATpHE A8AL, CODEBAMET
110mg/L, & HE{KT10mg/L.

116 "

114 i’ 12
=
- 112 10
w110 <
g 187 6 g
S 106 ¢ ye
104 - —— BRACODA R 14
—— R A
102 | 12
lm 4 1 i 1 0
0 2 4 6 8 10 12

pH{H

E4.10 pH{EH COD. 4 ELEMRER YR
Fig4.10 The relationship between the pH and the COD, Oil concentration removal efficiency

4.4 KENGE

B AERRHAR, TUBBLUTER.

(1) HBBHEA R ESBON15% BB TIRE H1.0mol/L, HMHFIEHE KR
FIEE A6 1, ST HFeSO, 5 Aly(SOL): M4 FREL A2 ¢ 16T, FiI FH 7 FFeSO,
SAL(SO) 3T KT S fE BB AL AR S MK, CEMBRELT.

(2) BHAEMEEK COD330mg/L, &iH& 45.0mg/L, A LR ketbm K
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WHAbE, T pHEN 8, BKE 20g/L, % WM 30min j5, COD MSHEN:R
B HIER] 70.83%F1 84%, HAKKFEEF.



FRE WIL-FL-WHEXHM I SR &R
Rz R 5R

5.1 LEREKIKR

ENLIM TN, R RHAMKERFM TV AUIN . RESm TidRS, &
HRERAAK. EEFATRN, MBS RESFREHRKSHM AR, Fik
EEWE . BEEDLMREER, EMEmEmKHiES BEY. BEANBERA
F-REWMBOKEESN, BT REFEEFER, YU E S8R, 3IHEY.
KEEVE SR, i EREABEERESGHEYEEE, B —ERETFKHEE
YIRBBA IR B ILGHR BT B 1, N IR AR 5 S A R BURE i) IR B R
SHERRIERTEWE, LAMAKE.,

B AT, BREXVMMN T PHRN R EAASHEKNBREBRRTLE. X8
R THENANRR, JARMEEERREE, SR EE. BEASEERL
EWA. BHRME. BERBMEEESCEB ARG EEK, BEHFEER
E[M-GSJO

BRI E BTN LT # L hryeBRBIE AN %, KAWL E 8 H-Fenton &
FEAM- BB AT AL 38, R R AL B vk SE R R K B b B R B AT
faEtE.

RRFALEERRALAE, FTARF-ERERM, AXBRLEEZhERNE
7K1 COD ik 32,0000mg/L, pH=8.15.

52 EPREKEAE

REHR:

(1) W% BTI) LERBKE COD e, M@ xHERl B KBt &K
FEdiR, ALK, HAKBE, BTUlExREKETEBEROME, £t
BHEREAK.
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(2) WA BREEHTRRERIEM pH=S5, Al(SOs) 3 HINE 10g/L, HRE
PiH: 2min JFIBE B 12min, #EF 5 Z 12min, #E COD EE.

(3) B4k BTG BAKFEATRE, 8% pH=3, Fe®*#INE 500mg/L, H,0, N
' S0mL/L, H,0, — %M, ¥4k 2h 5, WATEK pH=10, Rtk COD 54 k.

(O BUEALE BKBATHE, 1875 pH=8, 3N A BB FeSO, 5 Al (SO4)s
LRI KHE 20g/L, WHR M 30min J5, BMIHK COD 5&5ME.

53 BKAABER SR

BEBRR M BAER A, WRRERLERKETRIERS, R HKR
COD 5&maE, ZERLEHR.
B B FLAL B, K R K PR £ = 5B 5 I € COD 4374 154811mg/L. 103106
mg/L, FW=0FATHE, SR S2 WIRR A RHITRE, £RNEKS.1.
£51 BRBKGLERRH AL
Tabel5.1 Quality index of actual wastewater after treatment

HiH CoD && FHE COD ZBE  FHELRE

TR (mg/L) (mg/L) %) _ (%)
eiis 2214.0 2433.0
z%ﬁf: 389.4 54.76 82.43 97.56
25@? 1163 8.24 70.18 84.95

3 g@i?ﬁ 17620 1544.0

3 gﬁff;ﬁ 303.6 46.44 8276 96.99

3 %ﬁﬁﬁ 98.8 5.67 67.54 87.19

MR 5.1 TUAFEY, EFEEKEEEHERE, KALFHTL-Fenton FIL-BHEX
W B T ZAERBE R K I B AR B A T A BB AT AN B B I (I B CR 2 R
£ S K FE TR B0 T 5 10 A B 2 1 T AR T AR A B B B3RS K AL B — TR UbR o
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54 KE/NE

(1) BFEFALERAKER, COD 54MmEhERE, BREHTHEENHN
Fef#, HUbx BAK#IT GBI MG LLEENES, HELEBE.

(2) LFRBEBHRE 2 f5/5 COD A 154811mg/L, FEMEKMRELBELHET,
KbER JE BEK ) COD [ % 116mg/L, & EiER] 8.24mg/L, HMEIRIAEIER 4
b (BEK - FHMbsAE: COD<120mg/L, & iHiE<10mg/L)
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ERE HLSEWY

B

6.1 TELIE

RN 4 5 P9 S FUALBUE K B — A B T8 K & 70 T SRR B A5 HEAT LB
K, WO T MBI KR AR BT, AHERM L, XA emBEARES. &
R F0E P, 3R HE AL R - Fenton S AL-M 1A TR B B & b 38 B 9Kk B AL & i R /K 19
Fig. BERBAAEERS, TUBHUTER.

(D) EWUEETRABROEERRE: BRRE, BILAFE, pHE, W
AFBINE, BEHREEHES B EZ.

I RAVIGRE R, SR, BTN T & A B MR, AL
R, K BRI pH EXEKNAEMEFEEE
KW, KSEEK pH EHBAF FAMLBNHI, Fh pH ETRIIHLEHK
BKHE HF OH# %, AFTFHRBENKE, MMM ESEDERE, BRE
ST WK, & B8R T LR E R S A KR

(2) %W Fenton RFIEMWEMI RN EERNESR: HO, BME. Fe N,
pH {&. RMEE. H0, Bohnh &,

Fenton 1AL E R HRREE H0, BUMERIGINRER S, HiET SomL/L K484
N H02 HARERFEEARBE/K COD. JHMERZ; Fe I I R{EXT Fenton X N %
WAK, BngD>RE Fe BTN B E MM R %E; pH HEMZELR Fenton N &
M ZE, BWHEFEARRTF Fenton RNHHIT, RNEME pH HEEN 2-4; #
0~120min P, PEER RN COD MMM ERERERS, BilX—rEEE,
COD. MM EREETIE: HO, 4R INX COD. MK ERUREEHAK.

(3) MEXKHRE, S BmE. pHE, B REELEREHE KK
W Pl BE 7 o

B RERBRLR, WHRERAD, TEHTEESE. SRRAFRER TH.
HBASUHERI T k. R FBBRFT I RS AR, FEMA AP, Fe* LI
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IRARTAE RS, BRERMIPTH, REKEMERER, NREmERE, Bk
EREWIMHRNBREERR, HRRBIHANRES S, HEBRROZRE D,

(4) T xR -RHE B K E ALK AR, FET oELRE
- BRI B EREAG . HP BRI BREX M NRRERME 10g/L, pH=5, R 2min,
1B 12min; FHE B 15min, COD. S§MEREMN L+ HEREHA THZE 2000 mg/L
% ; Fenton EALHIBAELME NI pH=3, Fe*#ME 500mg/L, H,0, BME
S0mL/L, S{LEt] 2h, &7 pH=10, COD EBRZEIL 82.54%, MERREIE 97.73%:
WHEKTB M B & pH=8, SUPEKE 20g/L, KRB FHHIE] 30min, COD FijH
MEBRESANEXE 7083%M 84%. MmKEANEKEIHKELHE, HK
» COD<120mg/L, &ihE<10 mg/L, EFEE KR R .

62 BNERE

RE R AL F B FL-Fenton FAL-BHEEAK TR HE A0 B SR BEFUIL K, SE B R BT,
BFEE — & EAER S — PP AR T .

(1) BT Fenton EFEMIEAERERM TBITRRBL, BEifix & Hw BT
EokBw, H 0 RNSHERBEWMIER, BRETEMETAG EFER—
SHR, UEIURETER T ORBILHE.

(2) ABFRPRA@ESEERER, SHERRABRESF, HREIEZREE
RHEW, BOECE. BRI REREREXKNRE D NTFE—SHR, &
B 5K B T84 BP9 SR TR B o MR B A B R K G KR M K 22 38 24 ) R B T LA )
. RIEBAFEFUHKAEER .

(3) FIAZFBRLTE pH EKMZEREA—H, FEXNCERIATELE pH E
o FEEPRBTER P B B, R T RRBE BT pH E Y, EE
ORI S
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Pk A: JRIRSEREE

Al: BRI P E AR
' K ALL FRBELH

CmglL) 0 4 8 16 20 0 50

A 0.009 0.049 0.092 0.156 0234 0399 0482

A A1-2 ML COD B R

i VKR MAMgSO,  WAMgQl,  Al(SOp);
=1 (HFE 300) £ (90 %) (100 £%) (15 £&)
FFEFE Y
B D) 0.20 1.65 0.20 0.85
RTHRE
Bt (b 13.30 23.15 2245 20.60
COD (mg/L) 123906 5392.4 9437.3 1926.0
A A1-3 pH &4 5 5 L R(COD/mg/L)
{ 3 (min) 6(min) 9(min) 12(min)
pH
s 4793237,  32026(1608,  24787(2484, 211332110,
239.2)x20 164.4) x20 247.3)x10 211.6)x10
¢ SSBL(2785. 3410801709,  1887.6(1879.  1756.3(174.2,
279.0)x20 170.2)x20 189.6)x10 177.0)x10
626642093,  4995.6(250.2, 311471560,  2424.6(243.2,
208.5)x30 249.5) x20 155.4) x20 241.7) x10
A A14 HILF B E 5 RILHR
BH¥E
(o) 15 3.0 50 10.0 15.0
oD 3024.4 2436.1 21000 18832 1764.0
ey (GUL63032) (244 (2108, (1886, (1766,
(mg/L) x10 242.8)x10 _ 209.1)x10 __ 188.0)x10  176.4)x10
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A A15 $ESEE HRILHE

[8]

® 15(min) 12(min) 9(min) 6(min) 3(min)
T 3%  1587(156.2, 1620(159.4, 2003(1972, 2679(279.0, 3682(372.0,365.
1612)x10  164.6)x10  203.4)x10  256.8) x10 0) x10
5%  1808(184.1, 1844(187.1, 2439(240.0, 3648(367.9, 4625(233 4,
177.5)x10  181.7)x10  247.8)x10  361.7)x10 229.0) x20
8% 23352300, 2424(246.02 3110(307.0, 4460(225.02 5238(263.2, 25
237.0)x10  388)x10  315.0)x10  21.0)x10 9.1) x20
12%  3217(317.0, 3596(347.1, 4774(235.5, 5622(286.4,2 6744(228.0,221.
326.4) x10 372.2) 241.9)x20  79.8) x20 6) x30
% A2: Fenton & i8R G EEE
& A2-1 H,0, ¥4 &5 AL R (COD/COD £ 4#% )
A [a] ; .
(mi ( 90 (mi )
W 30 (min) 60 (min) 0 (min) 120 (min
30 Gol/L) 654.0 645.0, 421.5(426.0, 372.2(383.2, 312.3(308,
mi/L 663.0)/65.32% 417.0)/77.48%  361.2)/80.28%  316.6)/83.46%
50 (ml/L) 441.1(440.0, 363.4(360.4, 288.2(285.6, 240.0(244.1,
ml/L 442.2)/76.62%  366.8)/80.75%  290.8)/84.72%  235.9)/87.27%
100 (Crl/L) 776.0(774.2, 691.6(687.0, 575.5(575.0, 444.1(440.8,
mi/L 777.8)/56.85%  696.2)/63.30%  576.0)/69.46%  447.4)/76.46%
150 (/L) 821.0(820.2, 701.9(704.8, 644.2(639.0, 563.8(565.1,
mi/L 821.8)/56.62  699.0)/62.78%  649.4)/65.85%  566.5)/70.10%
A A2 2H,0, 8 ELHEMNER (£hE/4mEERE)
B e 10 30 50 100 150
(ml/L)
0.057
A 0.056(x30)  0.056(x10) 0.056 0.064 (0.057,005
(0.056,0.056) (0.056,0.056) (0.056,0.056) (0.064,0.065) 7)’-
SmE
(mg/L) 936.84 365.40 37.62 69.95 43.97
LhE 48.44 79.89 97.93 97.15 96.88
(%)




Lo XK ¥ B+ ¥ &£ #® X

A A23F?*#mEL ALK E (COD/COD &%)

B [

i 30 (min) 60 (min) 90 (min) 120 (min)
13811 9478 3751 3122
300(mg/L) (13850,1377.2)  (940.0,9556)  (3784,3718) (3080, 316.4)
125.81% 169.77% /80.12% 183.45%
1214.1 676.5 354.0 2723
500(mgll) (12200,12082)  (6720,681)  (3520,3560)  (278.0,276.6)
135.66% /64.15% 182.24% /85.57%
11226 630.6 404.6 324.6
700(mgl) (11150,11302)  (6332,628)  (400.0,4092)  (3202,329.0)
/40.51% 66.58% /18.56% /182.80%
A A2ZAFH B EH MR (£ F/ 2 ELRE)
Bmg
Ly 100 300 500 700
A 0056(x10)  0.055(x10) 0.057(0.056) 0.063
TR
L) 339.41 23354 44.67 64.64
o 81.31 87.14 97.54 96.44
(%)
A A2-5 #ndt pH 5 R4k Rk (COD/COD %% )
T
pH 30 (min) 60 (min) 90 (min) 120 (min) 150 (min)
584.5 5109 3282 3226 e D
2 (5890,5800) (S1L0,5108) (333.0,3234) (3200,3257 (B4
168.96% 112.87% 182.57% /82.81% /84.221%
5519 436.6 286.6 231.4 e
3 (5492,5546) (440,422 (2840,2802) (2301,227) LoD
170.69% 176.81% 184.78% /8731% 4)
/87.43%
6493 5785 4632 406.5 :gg;,
5 (6550,6436) (5751,5819) (4600,4664) (4104, 4026) G >
165.52% 169.28% 116.40% mawe o)
R AZG 1% pH 5 BALHR (i E/ ST ABE)
B (my/L) 2 3 4 5 7
A 0.063(x3)  0.056(0.057) (0'06(1’2)'063) 0.063(x10)  0.056(x10)
BB mgl) 1856 40.99 1702 6414 395.1
EBRE (%) 89.77 97.74 90.62 86.24 78.22
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A AT RAERMFH T BACH 1 5 RACHR

B [E (h) 1 2 3 5
COD 6142 2524 7283 280.0
(mgl)  (6110,6174)  (250.0,2548)  (2311,2255)  (283.2,2768)
COD %z 67.0 86.4 87.7 84.9
(%)
A °°°5(6)£g')°55) 00530.053)  0.0530052)  0.052(0.051)
A it B (mg/L) 1085 26.95 19.8 1631
AR LERE 93.6 9.8 97.2 96.4
(%)
A A2-8 AT HEALKE (COD/COD M4 )
pH"ﬂ 30 (min) 60 (min) 90 (min) 120 (min) 150 (min)
5507 4357 286.0 3512 2362,
3 (5422,559.2) (441.0,4304)  (2884,2836) (344.0,3584) (232.2,240.2)
170.69% 116.81% /84.78% /81.31% 187.43%
667.4 580.0 484.8 405.1 401.5
6  (6720,6628) (574.0,586.0)  (484.0,485.6) (400.5,409.T) (404.0,399.0)
/64.48% /69.13% 174.20% 118.44% 1718.63%
571.4 4545 419.0 3734 371.9
8 (576.0,5668) (453.0,456.0) (4155,4225) (3700,3768) (367.4,376.4)
/69.59% 115.81% 117.00% /80.13% /80.21%
500.6 419.0 3613 3217 3206
10 (4982,503.0) (424.7,4133)  (367.0,3556) (3192,3242) (323.0,3182)
/13.36% /17.70% /80.76% /82.88% /82.94%
A A2-9 AT pH BRAKE (40 E/2HhELRE)
B (myL) 3 6 8 10
A 0.057(0.057) 0.057(0.058)x10  0.053(0.053)x10  0.064(0.064)
# i (mg/L) 44.23 466.30 264.00 69.40
EBRE (%) 97.56 74.28 85.44 96.17




T oF X ¥ A ¥ £ # X

A A2~10 Fenton JE X KB R

% 2 J
 aha  omne g1 o0 G mes R
(mi/L) (mg/L) (%) (%)
1 15 300 6 930- 6 5905 34260 8115
2 15 500 8 10915 4141 aBI6 7393
3 15 700 10 10636 4291 69361 6184
4 50 300 8 437.0 7652 5530 9696
5 50 500 10 387 8254 3760  97.93
6 50 700 6 6753 6375 16430  90. 9%
7 100 300 10 a4.7 7174 413 9173
8 100 500 6 482.0 7412 a1 9n
9 100 700 8 388. 0 79.17 821 9134

F A3: WMHRIERREE
A A1 AU BB AMERA T BAH KR

#ine
L) 10 16 40 200 400
COD 1694 1386 123.0 985 805
mgl) (167.0,1718) (136.0,1412) (1220,1240) (98.099.0) (79.8,812)
COD %
50.4 594 . . .
B 7 59.47 64.04 71.20 76.40
A 00530054) 00520052) 00520052) 0.051(0.051) 0.050(0.050)
SmhEx
19.86 12.76 1276 9.217 5.674
B #E(%) 2 6
A A3-2 pH HEMBR (AI"BMAH)
PH 2 4 6 8 10
oD 1202 133.0 156.5 148.0 é‘l"i"g
(1180,1224)  (1310,1350)  (1540,180) (1455,1505 (o'
COD %
64.23 42 53.40 5593 .
) 60 67.56
A 00520052 00520052) 00530054)  0.053(0.053) O'ggigo'
HwEE
h (1276 1276 19.86 1631 9.219
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A A3-3 EM B SR MR (AL )

BB etE] (min) 30 60 90 150

coD 121.9 115.0 109.0 107.1
(1200,123.8)  (1132,116.8)  (1080,110.0)  (109.0, 105.2)

COD LB & (%) 64.15 66.28 67.94 68.40
A 0.052(0.052)  0.052(0.052) 0.052(0.052) 0.052(0/052)

BHE (mg/L) 12.76 12.76 12.76 12.76

HHE (mg/L) 5.45 5.62 5.71 5.80

AA4 REAKABFES5AMEE

ik 1 2 3 4 5
coD 166.4 155.5 117.0 1132 102.0
(170.2,162.6) (150.0.151.0) (114.2,119.8) (115.0,111.4) (9.8, 104.2)
COD %
50.24 53.50 65.01 66.15 69.50
B % (%)

A 0.0540053)  0.053(0054) 00520052) 00520052 0.051(0.051)
R

.8 19.86 12.76 12.7 .22
(mg/L) 19.86 9 6 9.2

FA3-5 BOME X iXB

A B C D COoD COD %k #mWE SmEE:
(mg/L) E (%) (mg/ll) BRE (%)

1 5% 0.5 1:6 11 161.7 54.7 3757 38.6
2 5% 1.0 1:8 1:2 138.7 61.9 16.27 734
3 5% 15 110 2:1 176.2 516 37.45 38.8
4 10% 0.5 1:8 11 136.5 62.5 13.58 77.8
5 10% 1.0 110 12 103.2 7.7 9.79 84.0
6 10% 15 1:6 21 147.4 595 13.58 77.8
7 15% 05 1:10 12 1285 64.7 13.58 718
8 15% 1.0 1:6 21 96.8 734 9.79 84.0
9 15% 1.5 1:8 1:1 142.7 60.8 17.38 71.6
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oA K ¥ M+ ¥ 4 o# X

A A6 BREHAMER (HiLiKE)

BIRE (gL 10 20 40 80
1220 1044 872 806
CODMEL)  (1205,123.5)  (106.0,1028) (856, 88.8) (82.0,79.2)
COD Zf 65.5 70.51 75.4 772
(%)
A 0.052 0.051 0.050 0.050
e )
12.76 9.22 5.67 5.67
iR
%) 71.44 79.37 87.3 873
A AT RS RMAE (ALK )
Bl (min) 30 60 90 120
1084 1008 933 913
COD(meL)  (1040,1128)  (104.0,97.6) (96.8, 89.8) (90.0, 92.6)
COD LE% 70.05 72.15 74.22 7477
(%)
A 0.051 0.051 0.050 0.050
A E(mgL) 922 - 9.22 5.67 5.67
AR LRE 79.37 79.37 87.30 87.30
(%)
A A3-8 pH HEMHEE (HiiXE)
pH1E 2 4 6 8 10
CoD 115.0 110.2 104.4 1025 }82'3
(mgll) (112.6,117.4) (112.0,1084) (105.1,103.7) (99.6,105.4) (106 5
COD %
51 . . 7. .
B 615 68.87 70.50 05 69.66
A 0.052 0.052 0.051 0.051 0,051
EHE
12.76 12.76 9.22 9.22 9.22
(mg/L)

n



A X % Ak F s R X

R A4: TERBIKAEIRAL
A A1 RIREAKIETEHR

COD &# AWE COD R % .
i %%
*H (mg/L) (mg/L) )  FHRERE
WAE 2214 2433
G 389 54.76 8243 97.56
s 116 824 70.18 84.95




BRI
FAL-1: BEIAFRE COD FHBRRLE rereererrssrrerssrseessnnsosssannnsssanes P21, ¥ 2-3
F AL-2: pH BEIRL LTI R reerreereveressessnssncsnssurssensnessassaceane P23, B 2-7
#A1-3: BEELAHRINE . VR SRR Feverreeeareces rerraerenes P22, B 2-5
K Al-4 GBS B SR TR R weerereoersresssassrantansssssnnaresssas P22, B 2-6
£ A2-1: HO BN 15 COD F AL R ewvvveeerrorersrrssassonnuenacsossannes P30, [&l3-1
FA2-2: HO BN G S B EALBUR ereeeesrresssnmsassssensssoanonee P30, & 3-2
£ A2-3: Fe"BANEE COD FALRL IR eoreerersreresssserossssannossasansaas P31, & 3-3
R A2-4: Fe BB 5 S B EALR R eeeeererrererssssssnrernrorssanas P31, & 3-4
2 A2-5: HJHE DH 5 COD EALRL R+ revvveressrrssssonnsnssannrsassssnnases P33, B 3-5
R A2-6: HIHE DH 5B B EALBUR eerereererssssrsorsrsnnrssssnnassns P33, & 3-6
FA2-T: EALEFA) S E AR R eeeeeeeresersrnrserssstanssosssssssassasonsane P35, @& 3-7
T A2-8: BT 5 COD FALRL R eroorereesssornnssassssnssssssssasanasaes P36, [ 3-8
FKA2-9: KT pH GE B EALR T eveereesrreossrnsossosnsrsrsonnroses P36, & 3-9
2 A2-10: Fenton IEATIRIG B R reevrerrsereereotecsrasartaccnsaccnnaceceenes P38, # 3-4
T A1 AL BRI B LR A Feeeerersssntrssonnerivessnaiscsnens P46, B 4-1
FA3-2: pH 5MEMIBER (ALY BEIREE) eorerevrocerannraneecciencnenns P47, 4-2
# A3-3: WM GEIBUR AT BHEIRRE) worrrvesssssserssssssenens P48, M 4-3
£ A3-4: FREISHETTESRHI R ereeereresseessssossossrosossssennecs P50, B 4-5
K A35: IHEIEATIRE evereerossssrssssssestassssssssssnsssossassssscrnrossasaos P51, & 4-6
£ A3-6: BKEEBIMER (RALIRIY) ooeererrvrrrsecsesssonsornscssonsaanes P53, & 4-8, &
4-9
£ A3-T: WA SRR (FRALIRUR) oeoreerserareorsmsocsessnrnnsssans P54, & 4-9
R A3-8: pH SBEIREE (RALIRUR) corerererserorearsrssserenssnanecsanes P55, & 4-10
T A-1: LBRBEAKALTRRE IR oo rervrresnorsnmossastanessssnsressassnsusarscsssnnes P57, % 5-1
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