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FBR-FENTON: Advanced Oxidation Process

&7 Introduction
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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,0,/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.

¥ Features

m KR NIEI TR Ao

n EFBERE; BENSEERNEE, AITHY LM,
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B Low investment and operating costs.

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

Can effectively degradate refractory or residual COD.

Multiple types wastewater can be treated.

In comparison with traditional Fenton methods, FBR-Fenton can effectively
reduce 70% sludge production and cost savings.

[\ 3 Applications (COD < 500 mg/L)

m ARl R K B Pulp and paper wastewater

m Tk EK B Chemical industry wastewater

m HIREIER ® Landfill leachate

m Nl EK B | eather wastewater

m EZL R K B Printing and dyeing wastewater | —a& | | —NNA | | =1A |
m BEREIRAEIK B Metal surface treatment wastewater

m BBV B K B Electroplating wastewater

01



JRIB N T 25742 Principle and technique process

B FBR-FENTON &V/RIE: FEEIGBETHET (Fe?) MEMAREEALT (FeOOH) =
e AT, BT ELE (H,0,) FELEBRE (OH), FE—SEENYIRK
R, 4 RLAYFeOOHERY BB EH,0.09T08E, HAITERMRRERIIEER, B
Fenton RNFEMN=NHB T (Fe) 2METHARE L FRER, HRD

Fe(OH) 3/)'L/,E’ IJH:—JEAZ/W /’55)?.%0
B FBR-FENTON Y& /=%

H,0, + Fe?* > «OH + Fe(OH)?* »... > FeOOH

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,0, 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

*B (FeSO4)
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FBC: Fluidized Bed Crystallizer Technology

¥ 5 Features
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&7 Introduction

TRTLERZE & (Fluidized Bed Crystallizer, FBC) S AZFREMELZE ( 10
FRERZE. BABRZE. B, SN ) REIHESREMRSKEN
M, FERATERAERPNEE LK, UEAREKPIESE T (028
BT ) MBEET (BRBIEET ). ERFMARA 0.2-0.5 mm ERVEHIAE
SERAERENE R, AR EK AN R H% & WA > R ERsH
ANHE RS, MizkNiEINEE —RBIR/KER, BLURREE R MmE
TORBHK ERRE, ERRENENSEFTEDHEAREERBEE S
F, HEBAENFA 1-2mm G, BFHEIMNHTRINER BASAEFYIRE.
WEHNEM,

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.

= HTEERAENERS, ENR A ER, Bt A LU S E AR R B ER,

" WV ERIREE KRB
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B | ow initial cost.
B Low operating costs.
B Waste reduction or reuse.

W |t 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.
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Applications

B Removal and recovery of heavy metals

m Phosphate removal
B Fluoride removal
B \Water softening
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® 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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