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ABSTRACT

In this paper, using the method of®3 — micro-electrolysis / MngXo treat the papermaking waste water, the effect
of initial pH of raw water, total iron and carbomroportion of iron and carbon, hydraulic retentidgime, the
amount of Mn@ as well as HO, dosing quantity in micro—electrolysis unit wereedstigated. The results show
that the initial pH was 3.0, the dosage of iron aradbon was 20 g/L, the Mn@osage was 2.5 g/L,.,B, dosing
quantity is 0.55 g/L, the proportion of iron andriban was 1:1 and the reaction time was 50 min, eurtiese
conditions, the removal rates of COC5S. ammonia nitrogen, total phosphorus and BQiere reached to 88%,
98.4%, 85%, 98% and 52% . At the same time, biaility increased from 0.32 to 0.81, the pollatioad of
subsequent biochemical treatment process was reduce
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INTRODUCTION

Waste paper pulp papermaking wastewater contailasge number of small fibers, resins, dyes, chelracal
mechanical impurities, the pollution load of COBODs and chromaticity of wastewater is big, and difficio
directly biodegradation. Existing treatment teclwgi¢s mainly include physical and chemical methmddation
method and biochemical method and combination w@odgy processing method [1-3]. In this paperOk
Micro-electrolysis/Mn@ combined process regenerated wastewater, micetr@hgsis method has the following
characteristics: low operating cost, good treatnefféct and the advantages of "using waste treatejé13],
macromolecular organic matter can be broken dowm éasy degradation of small molecules, in ordemigrove
the wastewater biological sex. Plus manganese dBogatalyst can reduce activation energy reactoayide
reaction place, and strengthen the result of mi@lectrolysis treatment. Adding.B, Of micro-electrolysis
reaction is equivalent to wastewater treatmentiges/a micro electrolysis - Fenton coupling tecbggl| improve
the effect of the degradation process. After thetrpatment process, wastewater meets the requiteroérhe
subsequent biochemical process and creates théioosdor the utilization of papermaking wastewate

For regenerated papermaking wastewater treatméettolthis paper discusses the pH, the dosagenf aarbon,
iron carbon ratio, reaction time, the amount of M@0, dosing quantity and other factors on the treatraéfiett,
determine the appropriate reaction conditions, rasgnt there is little to apply the technology lwe tstudy of
regenerated papermaking wastewater treatment.

EXPERIMENTAL SECTION

1.1 Materials preparation
The experiment used reagents are analytically ptoemachining scrap iron scrap , with the masstiiva of 10%
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sodium hydroxide solution before use soak 20mingtaove the iron surface oil, and then the masgifna of 5%
hydrochloric acid solution soak 10min, remove tt@nioxide surface , conduct activation treatmeand finally
rinse clean with tap water [8]. Activated carbomdBghai National Medicine Group), Wastewater fidbaked
before using activated carbon to eliminate interfiee generated by its adsorption.

The experiment water regenerated papermaking wagtevirom Shandong Paper Co. renewable papermaking
wastewater. The quality of wastewater after tredtgdhe grille, regulation pool and primary sedinagion tank
treatment as follow: the COD, SS, ammonia nitrogped total phosphorus were 5865 mg/L, 1259 mg/L3@®g/L,
9.23 mg/L, and the initial pH was 7.0, BQB 1841mg/L, B/C is 0.32.

1.2 Experimental device and method

This pretreatment reaction device adopts the 90diameter, organic glass column height of 450 mmgelopart
uses the air pump aeration. The whole reactionga®temperature is controlled by the constant teatyre water
tank.

According to certain proportion mixing activatedtwan and pretreated iron filings in the organicsglaolumn, join
the wastewater to be treated, under the conditfaairal50 I/h, changes in reaction time, pH, Chanigereaction
time, pH, the amount of iron and carbon, iron-carbatio, MnQ amount, HO, dosage and other reaction, Still
some time, sampled for COD and other pollutantr dfte reaction.

1.3 Analysis

COD: Potassium dichromate method (GB/T11914-1983)Ds: Dilution and seeding method (HJ505-2009);
Ammonia nitrogen: Nessler's reagent spectrophotgmé{HJ535-2009)); Total phosphorus: Anti-Mo-Sb
spectrophotometry method (GB/T11893-1989); SS: Weaigethod (GB/T11901-1989).

RESULTSAND DISCUSSION

2.1 Effect of MnO,

When pH was 3.0, the dosage of iron and carborn2@agL, the proportion of iron and carbon was 8&, reaction
time was 40 min , Mn@was respectively added 0 g/L, 1 g/L, 1.25 g/L,d/I5 2 g/L, 2.5 g/L, 3 g/L, 3.5 g/L, 4 g/L,
45 g/L, 5 g/L , /L, 0.75 g/L, a research on thenganese catalysis of MROn micro-electrolysis catalysis of
wastewater treatment system, The results of is slinwig.1.

It can be observed from Fig. 1 that with the inseeaf the amount of MnOmicro electrolysis wastewater COD
removal rate increases, when the amount of MisQ.5 g/L, the COD removal rate reached 77%, e with
the separate system of micro electrolysis treatrmareased by 14.5%, the main reason is to reduegadin of
MnO, reaction activation energy, improve the ability whstewater oxidation reduction, and Mniiself have
adsorption ability, can remove contaminants in esater, for micro electrolysis reaction carfiet, 15]. Continue
to increase, for the amount of Mp@astewater COD removal rate began to reduce, edute the speed faster, its
main reason is that when the amount of Mm®large, the presence of manganese dioxide reddire effective
contact of iron and carbon, micro electrolysis tiegcis reduced, wastewater treatment effect.
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Fig.1 Effect of MnO2dosage on COD removal of wastewater
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2.2 effect of H,0O, treatment micro-electrolytic MnO, / waste water treatment system

2.2.1 Effect of HO, dosing quantity

When pH was 3.0, the dosage of iron and carbon2@ag/L, the reaction time was 40 min ,the Mnddsage was
2.5 g/L, the proportion of iron and carbon was $10, dosing quantity were 0.25 g/L, 0.35 g/L, 0.45 gL 55
g/L, 0.65 g/L, 0.75 g/L. The results of is showrFig.2.
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Fig.2 Effect of H,O, dosage on COD removal of wastewater

The figure 2 shows that with the increase eDkldosing quantity, the removal rate of COD of wast®wincreases,
When HO, dosing quantity is 0.55 g/L, the maximum remoatkrreached 83%. Then continue to increase, the
removal rate of COD began to decline, the reasomaisHO, dosing excessive, excessivelH directly make Fe*
oxidized to F&*, consumes of the 4, and inhibits the generation of - OH, at the saime,treduce pollutants
degradation rate. In addition, the residuglOH also interferes with the determination of COD bé twater.
Experiment select 30, appropriate dosing quantity is 0.55 g/L.

2.2.2 Effect of iron carbon ratio

When pH was 3.0, the dosage of iron and carbon2@ag/L, the reaction time was 40 min ,the Mnddsage was
2.5 g/L, HO,dosing quantity is 0.55 g/L, the proportion of iramd carbon was 4:13:1. 2:1, 1:1, 1:2, 1:3, 1:4,
the influence is shown in Fig.3.
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Fig. 3 Effect of Fe/C ratio on COD removal of wastewater
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The Fig. 3 shows that the ratio of Fe/C on COD reahoate is not big, when Fe/C ratio 1:1, produee largest
number of battery, the best effect, the removal citCOD reached a peak of 84%. Fe/C than the ujgjss will
cause iron filings, the rest of the iron filingsricipate in the displacement reaction of,Hncrease the invalid iron
dissolution, and activated carbon is too littlenircarbon bed support and porosity were lower, ¢aggm and
harden, unfavorable to the operation of the rea¢tefC than hours, due to the decreases of savaptar make a
substantial reduction in the number of scrap inernal battery, was also make full use of andvatgd carbon
formation on the surface of iron filings micro leat, system internal micro battery quantity limis, increasing the
amount of active carbon, treatment effect will dexl Therefore, the appropriate experiment of Hatd is 1:1.

2.2.3. Effect of pH

When the dosage of iron and carbon was 20 g/Ltdhetion time was 40 min, the Mp@osage was 2.5 g/L,,B,
dosing quantity is 0.55 g/L, the proportion of irand carbon was 1:1, and the influence of diffenaitial pH of the
treatment effect is shown in Fig.4.

The Fig.4 shows that under the condition of aciih whe increase of pH, the removal rate of COD@ases, when
pH was 3.0, the treatment has the best effect. WtempH is less than 3, iron reacts with acid torfdwydrogen
large cover on the surface of iron filings, redudkd effective surface area of iron filings, redsitke galvanic
effect, so that the treatment effect decline. Amgl pH of solution is too low, can destroy floccidatbody, make
the chromaticity of solution increase with the alng of Fé* and F&*. When pH greater than 3, concentration of
H *decreases gradually, and the effect of cathodeiogaaiso fall. So the suitable pH is 3.
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Fig.4 Effect of pH on COD removal of wastewater

2.2.4. The effect of reaction time

When the initial pH was 3.0, the dosage of iron earbon was 20 g/L, the Mp@osage was 2.5 g/L,.,B,dosing
quantity is 0.55 g/L, the proportion of iron andrlman was 1:1, the influence of reaction time on thiero
electrolysis reaction as shown in Fig.5.

It can be seen that with the increase of reaciioe,tthe removal rate of COD and the chromatictyncreasing.
When the reaction time up to 50 min, the removed od COD reached 88%. More than 50 min, the rernata of

COD and chromaticity no longer change even lowére Teason is that longer reaction time can makg the

products of electrode reaction and pollutants ewlastewater for electrochemical, adsorption amcctilation. But
too long reaction time is will make more?Feoxidized to F&*, increase the chromaticity, reaction time is tog|

can lead to the sediment deposition in the wasterwa the gap between packing and covering orsthiéace of
iron and carbon, hindered the contact and inhistction. And the extension of reaction time, wiltrease the
volume of the reactor, the building area, constonctosts and equipment investment cost. Thus #sé deaction
time is 50 min.
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Fig.5 Effect of reaction time on COD removal of wastewater

2.3 Analysis of water quality treated by H,O, - micro electrolyssMnO,

2.3.1 Ultraviolet spectrum analysis

Ultraviolet spectrum analysis wastewater treatetiffy,- micro electrolysis/Mn@ The results show that before the
wastewater treatment absorption peaks have manyasgd range .the 190-210 nm of peak band hasoagstr
absorption. After wastewater treatment, the 200+280absorption peak obvious disappear, 230-270hbsaration
peak increases, it illustrates that the reactiarhade some pollutants into easily degradable rahter

2.3.2 Water quality after treatment by®j - micro electrolytic/ MnQ

Analysis quality of water treated by,B, - micro electrolysis/Mn@ under the appropriate conditions, After the
reaction, the COD, SS, ammonia nitrogen and tdtabphorus were 704mg/L, 20 mg/L. 4.55mg/L, 0.21ma#id
the initial pH was 8.0, BOBis 870 mg/L, BOYCOD is 0.81. The removal rates of COD, SS, ammaitiagen,
total phosphorus, and BQDvere reached to 88%, 98.4%, 85%, 98% and 52%.dgi@dlability increased from
0.32 to 0.8. At the same time, the pollution loddsebsequent biochemical treatment process wasceedand
conducive to further biochemical degradation resucti

CONCLUSION

H,0,-micro-electrolysis/Mn@ process was used to pretreat wastewater of regfengaper. The optimal condition
of the process was determined. The results showthiapH is 3.0, the dosage of iron and carbon 2¢ag/L, the
MnO, dosage was 2.5 g¢g/L,-B, dosing quantity is 0.55 g/L, the proportion ofnrand carbon was 1:1 and the
reaction time was 50 min. After the reaction, th@OL SS. ammonia nitrogen and total phosphorus were
704mg/L, 20 mg/L. 4.55mg/L, 0.21mg/L, and the aifpH was 8.0, BOBis 870 mg/L, BOCOD is 0.81. This
process creates the conditions for the subseqimstidmical treatment.
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