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TUEERS TR (FBR-FENTON)REAM RS LA

FBR-FENTON: Advanced Oxidation Process

BT Introduction
SRR SN (FBR-FENTON) 2% BRI R A S E S W AR =
ENEESNH (FeOOH) ULERIIRBEMMILKREATR, 2—
MES T MBI FERN (H,0,/Fer). BELFE 1 (H,0,/FeOOH)
LORARIRE RBINEERFT R A A A B E RS ME Y & N a5
TREBENNE, rDR/MERSTEEMAENFSR,; THIK
KEFRNEESNVHES SHEEMHNR, RIEERIIRIES T
I ENFRM RN RREME, 5 COD £RE,

FBR-FENTON using Fluidized-Bed Reactor (FBR) method makes the product, iron
oxide (FeOOH), can crystallize or grow on the carrier surface, is a new technology,
combining many interacting reactions like homogeneous catalysis (H,0,/Fe?"),
heterogeneous catalysis (H,O,/FeOOH) and FBR crystallization. This technology
makes a significant improvement on traditional Fenton, therefore, large amount
of chemical sludge can be reduced and the FeOOH which has heterogeneous
catalysis ability will crystallize on the carrier surface simultaneously. The FBR

operation also promotes chemical oxidation and mass transfer, enhancing the
COD removal.

%F = Features

n R ROIEITRL AR

n (FZEE)NE; KENSER RS, BT S,

B OB EREY AR SRR ARCOD,

m AT AMEBEKERITT,

n SEESUMER, AIEREET0%5 2, TAMR,

B Low investment and operating costs.

B Shorten retention time; reactors are constructed in a tall slender shape,
saving the required space.

m Can effectively degradate refractory or residual COD.

B Multiple types wastewater can be treated.
B |n comparison with traditional Fenton methods, FBR-Fenton can effectively
reduce 70% sludge production and cost savings.

N Applications (COD < 500 mg/L)

m ARV E K ® Pulp and paper wastewater

= LT EK m Chemical industry wastewater

= SRBIER = | andfill leachate

m TN EK ® |eather wastewater

m EJZulEK ® Printing and dyeing wastewater

n SEREIBIEK ® Metal surface treatment wastewater
m BBV E K m Electroplating wastewater
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= FBR-FENTON EWRIE: EARETHE T (Fe?) NEEREEFNME (FeOOH) —
A, BUSELE H.0,) FEREBHEE ((OH), HH—TEENYRE
. HEPHYFeOOHERT BB B 1LH,0.89Th8E, HAITE/RIR RS RIIERE, H
Fenton RN=HEM=METET (Fe3') 2METHAERAE L LR,
Fe(OH), e, AR BRI 5 RE,

® FBR-FENTON B VT :

H,0, + Fe?* > «OH + Fe(OH)?** >... > FeOOH
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Schematic of FBR-FENTON

B The priniciple: There are two catalysts in the fluidized-bed reactor. Fe?* is the homogeneous

catalyst and FeOOH is the heterogeneous catalyst of H,O, to oxidize organic compounds. The

supported FeOOH crystals act as both catalysts of H,O, and carriers of FBR for crystallization.

The iron product of Fenton'’s reaction can crystallize and grow on the carrier surface to reduce

the precipitation of Fe(OH)s, therefore, the sludge can reduce effectively.

B Reaction equation of FBR-FENTON:

H,0, + Fe?* > «OH + Fe(OH)?* > ... >FeOOH
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FERED-FENTON Oxidation Reactor

WEREIE
Inner structure of FERED-FENTON

ShE
Appearance of FERED-FENTON

Sy

® BfERNEZ B, AHEERATIXEN
YIBYDARRET ], TRFTSSWUAXSCODRILIERY
R (£9125+30~90%).

= AR FIBFe2 S 5 R, KREMRERE
ER8, FIR80%RSR-ER(SE4HS
MMEEER)o

® N e /Fe(OH)s NIREZRAST, G
ZAERN Ao

= EHEARN, (O ESSENERI10~20%,

7 A Applications (COD 500~50,000 mg/L)

= (P TAVERIK, SIERIBE R

Chemical industry waste water, such as distillation waste

» SREREMEIEK

Metal surface treatment wastewater

= ENfRIEBBRAR L K

PCB industrial wasterwater

= [CLF T EK

IC & semiconductor industry wastewater
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E7T Introduction

ERARIE IR S50 (FERED-FENTON) &b R Nz 88 R AR/ RIB LAY SAESF
(Fe¥) Mg, hIENEaTERRANMNEEBRE(OH)
SNBNNHER=ZNEKBE T (Fe*), M=NEKEFIEBRIENE
WIERNT B F. Eit, PIFBAERNESAENL MBI RS F
BARELTIBNERE, B =N~ ERsREH NEREREITEA
Fo

FERED-FENTON Oxidation Reactor applies advanced oxidation processes, using
ferrous ions (Fe2*) to catalyze hydrogen peroxide (H,0,) and then to get hydroxyl
radicals (+OH, oxidizing most organics) and ferric ions (Fe3+, reduced to Fe2* at
cathode). Fe2* is continuously reused in the reactor and thus decreases usage
amount of catalysts. The amount of Fe3+ sludge and the operation cost will be
reduced significantly.

Features

B Electrolytic reaction produce electric field, can promoting oxidation ability
to break down organics and enhancing about 30~90% COD degradation
efficiency.

B Because of the continuous reusing Fe2+, it can significantly reduce the amount
of Fe2+, can reduce 80% sludge production (Compare with traditional Fenton
methods).

B Fe(OH); solution generated from FERED Fenton reaction can be used as
coagulant for follow-up coagulation and sedimentation units.

m Space-saving, only 10%~20% area required for Fered-FENTON compares with
traditional Fenton methods.
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= BER RS IMARIE:

IINZRLE (H,0,) NEWF R EKE H.0,

F Fe) NELF, RNEMZEBRE (OHR=N*EF Fe*),
M=NHEBFEBRERERNLRE T, FIEr] BBk H:50,
BFE5RN, FHBD=ZMNMEKFERSE.

= EERA R R T
PR N : Fe** +e — Fe*
BRAE: H,0,+Fe?* — «OH + OH + Fe¥* ——Fetothz |
t

FeSO,

&K
SR EE80%

BIFER

B
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232

pHIB%EIE  BRREIRIE

BT RS 2 E

Schematic of FERED-FENTON REHE

® The priniciple: Hydroxyl redical and ferric ions will be generated by adding to hydrogen peroxide (oxidizer) and ferrous ions
(catalyst), and ferric ions can be further reduced to ferrous ions at the cathode. These chain reactions makes ferrous ions at
continuous reused condition, thus the amount of iron sludge can diminish obviously.

Reaction equation

m Cathodic reaction: Fe** +e — Fe?*
Solution phase: H,0, + Fe?* — «OH + OH + Fe** —Fe(OH)s

t

Continuous reused

EE IR R S5 I SE 4% References
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FBC: Fluidized Bed Crystallizer Technology

¥55 Features

" VIR AR,
" RERAR.
" EFRYIBETE IR,

BT Introduction

TURILERES & (Fluidized Bed Crystallizer, FBC) F AR SRR EMERZE (20
WERER. BEERZE. BER. SIS ) KB EARENIBE RN
B4, FRETERECERTEER LK, UEBREKPHEEF (2R
BT ) MBEETF (0BRBRIEE T ). LR ARMA 0.2-0.5 mm EERME KA
S RIERER L S %Th, AANRE Y B K R INZGFI R % & M A > R Eh i
ANFE LR, miz&kWMiEINEE —[CIRKER, B LUARE R T EME
TOREIEE ERRE, ERNENTHEFTENEFREERESS R
K, YRMANRIL 12 mmm &, HIREINETEIWEBF B IAEFYRE.
BB N,

Fluidized Bed Crystallizer (FBC) is appliciation of salts such as carbonate, phosphate,
oxalate, fluoride or sulfide to achieve common-ion effect and steady state crystal condition,
and then to make crystal grow on surface of carriers in fluidized bed reactor, to remove
wastewater cations (such as metal ions) and anions (such as phosphate ions) through
this method.

This technology uses 0.2-0.5 mm silica sand carriers in reactor as nucleus, wastewater and
additives are entered from the bottom of reactor and flow upward. Moreover, the reactor is
connected with a recirculation water pipeline to adjust the inlet water supersaturation
and reach the carriers' up-flow velocity, so that inorganic ion forms a stable crystal at the
surface of silica sand carriers. When crystals grow up to 1-2 mm, discharging the crystals
from reactor for reuse or achieving waste reduction.

" TR EREANERS, RIS NERE, R IR T BB AR KPR Lt E R,
WIBRFRSREKERMES, ERAIRBAERIEFYHRUNER; ERERA, 75
RERESRRE (Z2D 75%) BB/,

" RN ERSEE KRR

B | ow initial cost.

Low operating costs.

Waste reduction or reuse.

A EEiEFEBATNMAE, ERANEFERNREFF, RERBNARERRENERRK,

It can save reactor volume and required land area due to high fluidization efficiency and increased reaction rate.

B The water content of crystals is much lower than sludge. Crystal can achieve the purpose of waste recycling, if not, it still can achieve sludge

reduction (at least 75%).

B Using automatic control of dosing system to make the reactor maintain in best conditions for crystallization, achieving minimum cost of dosing

and best crystallization rate.

W FH

» ELEHERSER
n BEEAZAA NS
AR

» FEKEA
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Applications

B Removal and recovery of heavy metals

m Phosphate removal
® Fluoride removal
m Water softening




[RIBN: T Z 742 Principle and technique process

" RACERITR
LRAE M EEBIESRBAER, TRAENERT, BEIKESIRMUREITANIER, zromaifluidization),
TRAER, BMEERAEITAZEETNHE. RAEAMKEAENAEESEANEERFENERERANERERKET
FERAE, Eit&WIREFRRB S IERRE,
» GEEIUE
SRFEWNHE D RIZRK. BREFHEHFAAXRVEGTAR, LHERNVERSIWINELSHN, K2
SEUEIZISR, BI—MRFIBMITTEMIES SR, W F/KETEFEXIEINMEBENE RIS,

= Fluidized Bed Phenomenon
When fluid upward passes through a solid particle layer, this layer appears a fluid-like behavior known as fluidization; while a fluidized bed, that
is a solid particle layer which occurs fluidization.
Fluidized bed, applied in the crystallization technology, can provide a larger surface area. And reactor condition is like plug-flow state. Therefore,
the reaction rate is faster and treatment effect is improved.

® Crystallization and Precipitation
The main mechanism of crystallization: nucleation and growth.
when operation condition is at improper control or the reactor has poor designs, especially supersaturation of the reactor bottom is too high,

easily occurring to precipitation rether than crystallization. The effluent at this time has obvious turbidity due to increase of suspended solids.
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