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Abstract: This paper presents the results of the researciduoted on the installation designed for
physico-chemical pretreatment of technological @aater in the volume of up to 5.Cfday discharged from the
production of protective and decorative coating eriats used for wooden surfaces. The subject-matter
installation constructed on a mobile pallet, caresisof a storage-averaging tank where concentiativere
equalised with the use of circulation aeration amging. A variant, preliminary pre-oxidation witthé use of
hydrogen peroxide was conducted in this tank. Astautial installation set for the wastewater treattrplant
consisted of two preliminary tube reactors, onéndylcal-conical processing reactor, stations faeparing and
dispensing reagents and the sediment dewateritigrst€onsiderable reductions in main chemicaldatbrs of
water pollution were obtained in the installatitwoth total suspended solids (TSS) and ether extEd€) - more
than 98%, chemical oxygen demand (COD) - 46-54%cHemical oxygen demand (B@D 39-46%, and free
formaldehyde (HCHO) - 14-27% due to the use of @igation and the acid - alkaine double coagulatign
applying the ALCAT 105 - SAX 25 system. The use mE-oxidation with hydrogen peroxide in doses
250.0-450.0 mg/l and then two-stage coagulationltes in an increase in the reduction of: COD a@Dg by

ca 10-15%, and HCHO bya 58-66% with reference to the water pretreatmerihaut pre-oxidation. The
assessment of sediments formed during the prodgsetoeatment was made determining the leachaltes of
metals (Cu, Ni and Ti) according to methodologyr6iLP in compliance with the US EPA Method 1311.
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Introduction

The production of water dilutable protective andatative paints for wooden surfaces
generates the processing wastewater which oftetaicgnall components of parent paints
but only in case of multiple dilution [1]. In thdfleent, some indicating parameters are
often significantly elevated due to the presencéigher volumes resulting from separate
washing of containers for storing the componentduduring the production of coating
materials [1-4]. The production of this type is aly a small-tonnage one and it
significantly differs with reference to the asscetih offered. Thus, the processing
wastewater composition often varies considerablsp én terms of its quantities [1-3].
Typical components of the contamination load aeeitigredients of parent paintg filling
substances such as chalks (with major componeatSsOfand MgCQ), barite (containing
mainly BaSQ), talk (containing mainly magnesium hydroxysileaMg(OH),Si;O10),
kaolin (containing mainly kaolinite - alkaline alimum silicate (Ak[Si;O;0(OH)g) and
fused quartz and mica), silica (mainly $jiOmica (mainly alkaline aluminates such as:
AB, 3(OH,F),(Si,Al4040), where: A - mainly potassium, sodium and calciuwvhereas B -
mainly iron, magnesium, manganese, lithium and &ditnm), titanium white (containing
mainly TiG,), siccatives, pigments, thickeners and surfactagsvell as defoaming agents
[5-18]. Technological effluents generally contaignéficant concentrations of colloids and
suspensions of a different degree of dispersioméas, which is also a function of quantity
and type of cross-linking agents added to semsffied products, such as polyalcohols,
polyurethanes, phenol-formaldehyde resins, uremdtitehyde resins, amine-formaldehyde
resins etc. [6-9]. Therefore, the elevated contarftdree formaldehyde are frequently
observed in raw effluents [1, 2, 19-21]. The pratmgent of wastewater in question is still
practised by applying coagulating methods mainlgsimoften by one-stage coagulation
with pH correction and final flocculation [1, 3, -28]. Coagulation methods belong to
relatively effective ways of eliminating disperspdases. However, they do not eliminate
either dissolved loads or the general toxicity tdtpeated wastewaters. Such a method of
partial removal of dissolved pools loads is the -stage coagulation connected with
co-precipitation (CPT). In the literature, there ao experimental data on the effectiveness
of this physico-chemical method of pretreating thastewater from the production of
coating materials for wooden surfaces and therenardata either on the effectiveness of
using pre-oxidation at the initial stage of tregtthe effluents from such productions.

Experimental part

Considering a significant irregularity of the pretion and a wide range of variability
in the produced assortment, the designed for ptwadiemical pretreatment of processing
effluents (Fig. 1) from the production plant of ting materials for protecting and painting
wooden surfaces was constructed in such a way taeabthe effluents supplied in batches.
This installation consists of: a mobile set for ragng the supplied and mixed raw
wastewaters, including: a mobile tank for the pssimy effluents (1) (where raw
wastewater was directly collected from the paimtdoiction lines), a compressor (1.1) used
for pumping the air through a bubbler (1.2) for #eration averaging of the effluents, and
a wastewater circulation pump (1.3) used to impithreeeffect of averaging the effluents by
pumping them cyclically through a tubular react®y. @After their careful averaging and/or,
optionally, after dosing 30% aqueous solution ofifogen peroxide from the station (7)
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(before the tubular reactor (2) and in order to-gxigle the impurities, crude wastewaters
(CW) were supplied to the process tubular rea@pmhere the coagulant from station (8)
was dosed. After this operation, a neutralisingges& was fed from station (9) or
optionally, a second-stage coagulant acting alsa asutralising reagent was dosed. Then
the pretreated wastewaters were directed to aatgmincessing reactor (4) (vol. 1.)m
equipped with a slow-speed gate mixer (4.1).
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Fig. 1. Simplified flow diagram of the mobile expeental installation; where: 1 - mobile, aerated
storage-averaging tank (optionally used for pretation), 1.1 - compressor, 1.2 - bubbler,
1.3 - wastewater circulation pump, 2 - tubular tea¢o circulate raw effluents, 3 - process
tubular reactor, 4 - central process reactor, 4date mixer, 5 - sediment dewatering tank,
5.1 - tank for eluate, 6 - pretreated wastewatek,t& - perhydrol metering station, 8 - tank for
coagulant (or first degree), 9 - reagent tank-radistng antibody titre (or optionally for the 1st
stage coagulant), 10 - station for preparing arslndpflocculant, M) mixer, 7.1-10.1 - reagent
pumps, A and B - sampling points for specimensstamalysed

The averaging process was supported with a jetirofram the compressor (1.1),
injected into the cone of the bottom part of thacter (4). After an appropriate period of
time, 0.3% flocculant solution was dosed from ttatign (10) directly to the reactor (4),
(depending on the type of coagulation system, tleectilants of Floerger class
(FLOPAM™ FO 4800 SNF Floerger) or Kemipol were aggl[29]). In the collected
samples of averaged crude wastewaters (CW) (poiimt Rig. 1) and at the outlet of the
installation (point B in Fig. 1) in the pretreatedstewaters (PW), the following indicating
parameters were determined in accordance with pipdications given in the standards:
reaction (pH) (PN-90/C-04540/01), total suspendetids (TSS) (PN-EN 872:2007),
determination of chemical oxygen demand COD by mbctate method
(PN-ISO 15705:2005), determination of biochemicaygen demand BOPby dilution
method (PN-EN 1899-1:2002), determination of tatilogen (TN) (PN-73/C-04576/12),
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ammonia nitrogen (AN) (PN-C-04576-4:1994), totabgbhorus (TP) (PN-EN 1189-2000),
ether extract (EE) (PN-EN 1899-1-2002) and formiayde (HCHO) (PN-71/C-04593).
The heavy metals (Cu, Ni and Ti) contents analysis made according to PN-EN ISO
118885:2009 on AAS 700 Perkin Elmer apparatus (imnernalizations HSO,

(p = 1.8420 g/crd) - HCIO, (p = 1.6510 g/crd) in volumetric proportion 6:4). In cases when
hydrogen peroxide was used, the values determi@i@dp were corrected. The actual
chemical oxygen demand was stated after correthiisgvalue and subtracting a fraction
formed by a residual hydrogen peroxide, on thesbakihe relationCOD, = COD, —f-c
(COD; - actual,COD,, - determined in the post-reaction sampleconcentration of D, in
the sample - determined by iodometric metHod,0.25 - correction factor and adopted on
the basis of literature data [30-32]). The assesswiesediments formed during the process
of pretreatment was made by determining the ledehiabms of selected metals (Cu, Ni
and Ti) according to the methodology of TCLP (Takagical Characteristic Leaching
Procedure) in accordance with US EPA Method 1313], [8sing the apparatus: Perkin
Elmer Optima Inductively Coupled Plasma-Atomic Esios Spectrometry (ICP-AES) for
the final determinations.

Results and discussion

The construction of wastewater pretreatment plas preceded by the research studies
in a laboratory scale, the aim of which was to gieghe simplest and the most effective
system of physico-chemical pretreatment for praogswastewater from the production of
coating materials applied on wooden surfaces. Eobrological wastewater, which was
mainly the water dilution of parent paints with thddition of detergents used in the final
pressure and water cleaning of surfaces and prioduéacilities, was characterised by
a significant variability of its chemical compositi and load and absolutely required to be
pretreated. These effluents made mostly unstabspesisions and emulsions of the
polydispersive system with a tendency to decay,ciwhorced their pretreatment and
keeping them in their raw state in the possiblyr&sd time. In spite of the fact that
wastewaters contained raw components with bio@dslities, their detention resulted in
an increase in soluble pools of COD, B Dbr HCHO, at the same time, reducing the total
level of eliminating these pollutants (Fig. 2).

The aim was to develop a simple method and insitatlao conduct the pretreatment of
wastewaters from the production of paints to coabaen surfaces, using the two-stage
acidic-alkaline coagulation and/or the optional-pxédizing with hydrogen peroxide. Such
an approach was associated with the results oltaime the laboratory, which
unambiguously indicated that the effect of co-iation increases the reduction of COD,
BOD:;, total nitrogen (TN) and ammonia nitrogen (AN)dahe use of hydrogen peroxide
leads to an increase in the elimination of formhjdie (HCHO) that is also present in the
tested effluents. In practice, a combination ofséhéwo operations also resulted in
a significant reduction in wastewater total toxiditue to a blockage or sorption of biocidal
components, the function of which was fulfilled ByO, in case of the investigated
wastewaters [10, 34].
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Fig. 2. The impact of retention time on instability loads concentrations: a) COD, b) B©Bnd
¢) HCHO for an exemplary sample of raw wastewaters

The developed technical solution (presented asnpliied diagram in Figure 1) was
tested in a plant producing a wide range of paiotsoat wooden surfaces. The use of
one-stage coagulation in the simplest variant wigric coagulant PIX 113 and
neutralization with water solution (10%) of NaOld @ibtain pH = 7.6-8.3) reduced TSS by
more than 98%, EE by more than 96%, while the reoius of COD loads ranged from
37-41%, for BOR (34-39%), TN (21-31%), AN (19-29%), and HCHO (189R),
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occurring mainly in dispersed phase (Table 1). Susblution is a simple way to eliminate
only the pollutants dispersed in the aqueous phaitleout any significant reduction in the
pools of dissolved partial loads. The applicatibpme-oxidizing in doses 250.0-320.0 ¢/m
in this variant did not improve significantly thanameters of the pretreated wastewaters at
the outlet from the installation. The tests carriedt on activated sludge with the
participation of pretreated by this method wastevgtshowed evident disturbances in
sludge operation (froth, sedimentation disordeegjirentation, increased turbidity of
sludge supernatant, sludge blackening, specificuogh@rceptible after ca 6-9 hours of
intensive aeration and the contact of the pretceaffluent with sludge). The negative
phenomena mentioned above occurred when the chamiere loaded with sludge at
1.25-3.44 kg d.m./fhin wastewater and with the load of pretreateduefits: COD
ca 770-4100 g@m>. However, after three days of adaptation of thevaied sludge in the
treated wastewater environment (the aeration witHlaw at 1.1-1.4 ni¥h), no signs of
toxic action of the added pretreated wastewaterinaganicrobial communities were
observed at the load of the activated sludge chesraiel.65-3.91 kg d.m.fand with the
load of pretreated effluents COD ca 850-440Q/g®

Table 1
Values of analytical parameters for the crude westers and pretreated effluents using PIX 113 atieeous
solution of NaOH

ltem Parameter Unit Crude processing| Pretreated Pretreated
wastewater effluents® ® effluents®

1 Reaction [pH] 6.8-8.9 7.2-8.1 7.4-8.0
2 Total suspended solids (TSE) [mgAim| 1780.9-11708.3 33.9-60.8 48.4-88.9
3 Che(r?:'g?j' gfygggg;“ma”d [mgOy/dn?] | 10550.6-254439 6647.2-15063.0 50005
4 B'OChem'?g'c;’éz’)ge" demantl imgoJdm] | 1959.0-4052.7 | 1294.5-2480[7  1257.9-2708.6
5 Total nitrogen (TN) [mgN/df) | 219.8-450.8 174.6-310.4]  172.3-317.4
6 Ammonium nitrogen (AN) | [mgNH dnt] 180.4-404.7 145.4-285.7 159.8-298.8
7 Total phosphorus (TP) [mgP/dm 22.8-41.6 1.31-2.49 0.93-3.14
8 Ether extract (EE) [mg/din 23.9.87.3 0.62-1.13 0.67-1.46
9 Formaldehyde (HCHO) [mg/din 51.0-111.8 41.9-80.5 48.9-88.5
10 Copper (Cu) [mg/di 2.02.5.05 0.09-0.44 0.17-0.45
11 Nickel (Ni) [mg/dni] 1.84-3.76 0.11-0.23 0.26-0.43
12 Titanium (Ti) [mo/drfy 2.91.13.23 <0.05 0.07-0.14

where:® dosage of PIX 113 was conducted to obtain pH =43282 option without initial pre-oxidizing® with
the use of pre-oxidizing with 40, with a dose 250.0-320.0 grof wastewater® using HO;, the values of COD
were given as corrected on€9D ; = COD , —f-c (f = 0.25 based on the data from the study [30-32])

The enhanced form of coagulation is the applicabibits two-stage option with the use
of the second reagent functioning as a coagulathtaaneutraliser (Tables 2 and 3). Such
a solution causes the effect of co-precipitatiomifesting an increase in the reduction of
the dissolved pollutants load, which cannot beead during one-stage coagulation with
neutralisation. Co-precipitation as a method oféasing the level of elimination, especially
of soluble contaminant pools, is inseparably cotetcwith the formation of solid
Fe(OHYs and Al(OH)e and their reciprocal mixed forms arising from extiag
precipitability of thresholds for Bé&- (aq) or AF* - (aq) during neutralisation or during the
second stage of coagulation combined with neustidis [24, 35]. Then, while forming
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flocculant structures, a specific closing of sotulinpurities (especially loads of COD,
BODs and forms of nitrogen - to a lesser extent) tgkase, which results in a measurable
increase in the reduction of the contamination $odaliring the two-stage coagulation, the
induction of these phenomena is inextricably coteweavith the formation of increased
guantities of sediments, which is not a desiralflecein the operational practice on the
actual installation. By contrast, the pre-oxidatisith hydrogen peroxide, the presence of
which increases neither the quantity of burdensgust-processing sediments nor the
secondary salinity of the pretreated wastewates, fRialso an effective way to increase the
level of both COD and BODreduction during wastewater treatment [36, 38]didgen
peroxide is able to make selective and full oxmlatand mineralisation of some organic
compounds contained in the pool of pollutant loatiich is applicable to decrease total
chemical toxicity [34-38]. The use of hydrogen péde induces oxidation and combining
the released particulates of organic and mineratemén larger aggregations, which also
affects the final effectiveness of eliminating oadi-suspension dispersions [36]. In this
research, the oxidiser dose was selected in sughyaas to obtain a maximum possible
decrease in formaldehyde content with a maximurnit lirintrends to flotate the aggregated
floccules of contaminants - a dose of 250-45(}@;2b‘|‘n3 of wastewater was determined.
Pre-oxidation using hydrogen peroxide was carriedumder conditions of the three-hour
circulation by mixing it at ambient temperature.cBua solution enabled the partial
oxidation of formaldehyde in accordance with sirfipdl reactions a) and b) [36-38]:
a) HCHO + HO, —» HCOOH + HO, b) HCOOH + HO, — CO, + 2H,0. Clearly, the
lower level of reduction in formaldehyde concerntnat by oxidation with hydrogen
peroxide was found after the application of PIX ¥t3he first stage of coagulation. This
phenomenon may be mainly interpreted by catalyaictiyity of Fe(lll) ions, resulting in
decomposition of hydrogen peroxide in accordanceh & series of radical, ionic and
radical-ionic reactions found in literaturie, [24, 36-42]: F& - aq + HO, — F&* - aq +
HO, + H, Fé" - aq + HQ' —» Fé" - aq + Q + H', Fé* - aq + HO — FeOH" — FeG -

aq + H, 2F€* - aq + HO, — 2F€" - aq + Q + 2H" etc. During these transformations,
a significant participation can be certainly attititd to the reactions described by literature
as Fenton's system, or the Haber-Weiss or Habdsttter systems, and the whole series
of reactions initiated by the presence of iron Be(k [39, 42, 43]: F& - aq + HO, —
Fe* - aq + HO + OH, Fé' - aq + HO, —» FeG"* - aq + HO, FeG" - aq + HO, —
Fe* - aq + Q, as well as the reaction of Fe(Il) with radicabgucts eg: F&¢* - aq + HO —
Fe" - aq + OH, F€" - ag + HQ' — Fe" - aq + HQ etc. The result of a very probable
parallel course of these reactions to the coagulatias an intense foaming at the initial
stage, just after dosing perhydrol, which worsettesd quality of the wastewater at their
outlet (Tables 1 and 2). Definitely, the most efifeec one occurred to be a variant of
pre-oxidizing and two-stage coagulation based amadium coagulants (Table 3). The use
of pre-oxidation with hydrogen peroxide in dose®.25450.0 mg/ drhand then two-stage
coagulation resulted in an increase in the redoaifo COD and BOBR by ca 10-15%, and
HCHO by ca 58-66% with reference to the water pretreatmenthaut pre-oxidation.
In this variant, a total reduction of the individl@ads was at the level of: TSS, EE and TP
(more than 99%), COD (51-61%), BQI5-54%), TN (43-56%), AN (46-56%), HCHO
(66-75%), heavy metals Cu and Ni (below 0.2 mdjdrand Ti (below 0.05 mg/dn
However, volumetric quantities of generated deposiere relatively the highest and
showed a very fragmented structure, which requiredeased doses of flocculant. The
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efficiency of ALCAT 105 - SAX 25 system results finca relatively highest consumption of
hydrogen peroxide for the oxidation processes géwic pollutants, partially including the
elimination of formaldehyde. Basic components ofodHe coagulants, polyaluminium
chloride (ALCAT 105) and sodium aluminate (SAX 2B)the environment of the tested
wastewater are chemically inert against hydrogenx@e, not causing its degradation or
blocking (of eg coordination type). The wastewater pretreatedhisy method showed no
toxicity with reference to activated sludge durthg tests for their biological treatment with
the load of sludge in the chamber at 1.75-5.52.ky/d7 of wastewater and the COD load
of pretreated sewagea 1250-5200 g@m’. Additional tests with the use of zeolite
Zeocherfl, grain size 0.01-0.1 mm in doses 0.35-1.25 Rgifrireated wastewater did not
raise any measurable reduction of any of the aedlymllutants in case of any tested
variant. However, it increased the sedimentatide ¢y ca 20-25%) of particles thickened
by flocculation. A small, measurable increase & teduction level was observed only in
case of nitrogen (TN) bga 8-13% and ammonia nitrogen (AN) log 9-16% with zeolite
doses of 0.75 kg/frof the treated wastewater. The further increasiosed zeolite resulted
only in a higher reduction of total nitrogen (TNy b5-33 mgN/kg and ammonia nitrogen
by 16-37 mgNH/kg of zeolite.

Table 2
Values of analytical parameters for the tested €mdstewaters and pretreated effluents
with the use PIX 113 - SAX 25 system
. Crude processing Pretreated Pretreated
Item Parameter Unit waste water effluents® ® effluents®
1 Reaction [pH] 6.5-8.3 7.6-8.0 7.4-8.3
2 Total suspended solids (TSIS)[mg/dnT] 1440.9-6405.4 33.2-38.9 15.0-24.9
Chemical oxygen demand B ) .
3 (COD or CORY) [mgO:/dm®] | 11302.6-27440.8] 6309.7-13033|4 7111.9-13888.7
4 B'OChem'?g'c%%ge" demand, . oydnf] | 1759.0-5052.7 937.9-2988.7  1077.0-2789.0
S,
5 Total nitrogen (TN) [mgN/dri 131.0-297.1 90.6-193.3 85.3-185.6
6 | Ammonium nitrogen (AN) [mdgn':‘s']"“j 97.5-240.3 60.7-146.2 57.9-148.1
7 Total phosphorus (TP) [mgP/dm 26.9-55.9 0.6-1.4 0.5-1.2
8 Ether extract (EE) [mg/din 37.2-100.4 0.6-1.5 0.3-1.1
9 Formaldehyde (HCHO) [mg/din 43.5-107.1 28.5-82.9 21.9-67.4
10 Copper (Cu) [mg/dFh 2.94-7.38 1.08-1.36 0.04-0.25
11 Nickel (Ni) [mg/dni] 2.76-5.28 0.24-0.57 0.12-0.23
12 Titanium (Ti) [mg/dr] 1.77-7.73 <0.05 <0.05

where:® dosage of PIX 113 was conducted to obtain pH =4339 option without initial pre-oxidizing® with
the use of pre-oxidizing with 40, with a dose 250.0-320.0 girof wastewater® using HO;, the values of COD
were given as corrected on€0OD ; = COD , —f-c (f = 0.25 based on the data from the study [30-32])

Dehydrated post-processing sediments were subgedheé TCLP procedure after
wastewater treatment in order to determine the eutnations of such metals as Cu, Ni and
Ti. The value of Ti in all analysed samples wa®iethe determination limit of the method,
similarly to Ni in sediments obtained with the ufeALCAT 105 - SAX 25 system. The
nickel content in post-processing sediments frointhal tested variants did not exceed the
suggested standard limit value of 15 mgidthus the obtained deposits can be considered
as safe [33]. Copper and titanium are not regulatedhe assessment TCLP criteria.
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Analysing the obtained values of TCLP test, it d#n stated that they are additional

confirmation of the most advantageous processiatgsyunder the option C.

Table 3

Values of analytical parameters for the tested €mdstewaters and pretreated effluents
with the use of ALCAT 105 - SAX 25 system

ltem Parameter Unit Crude processing Pretreated Pretreated
waste water effluents® ® effluents®

1 Reaction [pH] 6.7-8.6 7.2-1.7 7.4-8.2
2 | Total suspended solids (TSS)[mg/dnT] 1220.7-4304.2 11.5-24.3 10.1-20.6
3 Che(’g'g’l‘:" gfygggi)ema"d [mgOy/dn?] | 13036.7-26008.8| 7039.8-11964]1 1%31‘3@)
4 B'OChem'C(ggSz’)ge” demand, ooydn?] | 2504.5-5879.7 | 1528.2-3176.1  1379.6-2694.7
5 Total nitrogen (TN) [mgN/df 340.8-480.3 207.9-266.3 159.2-203.8
6 Ammonium nitrogen (AN) | [mgNkdn] 280.5-430.6 195.0-240.3 154.9-189.4
7 Total phosphorus (TP) [mgP/dm 31.3-64.0 0.7-1.2 0.4-0.8
8 Ether extract (EE) [mg/dth 29.6-89.4 0.5-0.9 0.2-0.4
9 Formaldehyde (HCHO) [mg/din 79.7-138.0 68.4-100.7 28.5-33.6
10 Copper (Cu) [mg/d 2.36-6.60 0.74-1.13 0.02-0.12
11 Nickel (Ni) [mg/dm] 2.75-4.85 0.20-0.52 0.08-0.20
12 Titanium (Ti) [mg/dr] 2.93-10.68 <0.05 <0.05

where:? dosage of ALCAT 105 was conducted to obtain pH &44;® option without initial pre-oxidizing;
9 with the use of pre-oxidizing with 40, with a dose 250.0-320.0 girof wastewater? using HO,, the values
of COD were given as corrected on€8&D, = COD , —f-c (f = 0.25 based on the data from the study [30-32])

Table 4

Concentrations of selected heavy metals determimedmpliance with the TCLP procedure

for post-processing sediments

Analyte® A B C
Cu 0.114-0.227 0.071-0.193 0.012-0.049
Ni 0.212-0.413 0.084-0.168 <0.05
Ti < 0.005 < 0.005 < 0.005

where clause: the coagulation systems, respectidglipIX 113 - NaOH, B) PIX 113 - SAX 25, C) ALCAIO0S -
SAX 25;? metal concentrations are given in [mgfim

Conclusions

The production of decorative and protective makeffier coating wooden surfaces is
connected with forming the processing wastewataratierised by a significant variation in
the chemical composition and pollution loads. The af the two-stage coagulation enables
a deeper reduction in loads of COD and BQiDcluding the soluble parts of these loads.
However, it is associated with generating largeardities of the post-processing sediments.
Pre-oxidation with the use of hydrogen peroxide ultss in significantly higher
formaldehyde (HCHO) reduction and in an increasehim reduction of both COD and
BOD;s loads level in case of two-stage acidic-alkalipagulation using aluminium reagents
(of type ALCAT 105 - SAX 25).
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BADANIA NAD FIZYKOCHEMICZNYM PODCZYSZCZANIEM  SCIEKOW

Z PRODUKCJI FARB DO DREWNA

1Wydziat Technologii i Imynierii Chemicznej, Uniwersytet Technologiczno-Rogniczy w Bydgoszczy

2\Wydziat Inzynierii Srodowiska, Uniwersytet Techniczny im. Gedymina Wi, Litwa
8Zaktad Bada i Wdrozen, Projprzem-Eko Sp. z 0.0., Zaétk. Bydgoszczy

Abstrakt: Przedstawiono wyniki badigprowadzonych na instalacji zbudowanej na potrdetykochemicznego
podczyszczanigiciekéw technologicznych w ifgi do 5,0 ni/dob: z produkcji materialéw powlokowych,
ochronnych i dekoracyjnych, stosowanych na powteriee drewniane. Przedmiotowa, mobilna instalacja
zbudowana na przefrej palecie, skladata ¢size zbiornika magazynago-usredniapcego, w  ktorym
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wyréwnywanie sfzen prowadzono za pome@mapowietrzania i mieszania cyrkulacyjnego. Wapam w tym
zbiorniku prowadzono wgpne utlenianie za pomanadtlenku wodoru. Zasadniczy zesp6t instalacjyseezalni
tworzyly reaktory: dwa wspne rurowe i procesowy cylindryczno-gkowy, stacje przygotowania
i dozowania reagentéw oraz stacja odwadniania esad&iosujc preutlenianie oraz podwajnkoagulacy
kwasno-alkaliczra uktadem ALCAT 105 - SAX 25, na instalacji uzyskiveaponad 98% redukgjzawiesin
ogélem (ZO) i ekstraktu eterowego (EE), 46-54% doenego zapotrzebowania na tlen (ChZT),
39-46% biochemicznego zapotrzebowania na tlen ¢BZT 14-27% wolnego formaldehydu (HCHO).
Zastosowanie wepnego preutleniania za pompmadtlenku wodoru w dawkach 250,0-450,0 mgidm
a nasgpnie dwustopniowej koagulacji skutkowalo wzrosteedukcji ChZT i BZE ca 10-15%, a HCHO
ca 58-66%, w relacji do wariantu bez preutleniani@efy powstajcych osadéw po procesie podczyszczania
dokonano, oznaczg wymywalne formy metali (Cu, Ni and Ti) wedlug méyki TCLP zgodnie z procedur
US EPA Method 1311.

Stowa kluczowe:scieki z produkcji materiatbw powtokowych do drewnpreutlenianie, fizykochemiczne
podczyszczanigciekbdw



