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ABSTRACT

The present study aims to investigate the treatnoérthemical releases of laboratories Biochemigtfythe
hospitals in the hospital center IbnSina with thairmstudy sites: Specialties Hospital and IbnSinaspital.
Generally, the waste can be treated with thermlagnaical, biological, and physical processes, besthmethods
are expensive and sometimes can‘t be supporteddysrnall industry sector thereby prohibits the o$ehese
techniques and consequently leads the non-treatofditjuid waste from this sector. Thereby to resltie cost of
treatment of industrial effluents, more researcloiiented towards the use of available and inexpenproducts
such as clays, products and agricultural by-produébrestry or food, hence the use of the barlkuoflyptus in this
study.

Keywords: Chemical releases, processing treatment, biochgntédtoratory, eucalyptus bark.

INTRODUCTION

It considers industrial water all effluent that tame discharged to the sewer because of its ctexfatics or its
volume. This type of pollution is very variable cposition depending on the production activity gatieg
wastewater. Liquid chemical wastes generated byrédbries are part of the pollution of industriadters.

There is no official definition of laboratory wastEhey are considered part of DTQD (Toxic Waste I1ijitias in
Dispersed) [1]. Usually when we talk about chemlehloratory waste (excluding radioactive waste),ooasider
two categories of waste:

 Laboratory Chemicals: all of reagent bottles usedannection with the activity of a laboratory. Vhmay be of
very different natures. Generally concentrated petg] they require special precautions for soréing processing.
In the profession of waste management laboratbeytérm PCL (Chemical products of Laboratory) oftefers to
all the chemical waste bottles in less than 5diter

« Effluent laboratory: it is liquid waste from conliers (liquid chromatography ...) or manipulatigmerformed in
the laboratory. These can include acids, basegestsl, dyes, toxic products; solutions containieguy metals ...
These laboratory wastes must be collected in spemdainers awaiting treatment before discharge.

EXPERIMENTAL SECTION
This part contains the experimental techniques .uSpdcifically, protocols and conditions of subtrareparation
from the bark of Eucalyptus (2) and analysis meshtitht have allowed the characterization of thehmmistry

laboratory discharges.

The chemicals used in this study are analyticakiture and have not undergone any previous treatmen
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1.Experimental protocol and pre bark
1.1Physical Preparation

The bark used is that of boxwood which is a shiedrcfibrous bark gray finely reticulated or obléy furrowed
surface.

The bark is washed with tap water to remove dudtramove suspended solids. Then it is dried irothen air,
crushed and sieved.

The preparation is carried out at the LaboratoriRadliochemistry of the Faculty of Sciences Rabat.

1.2 Chemical Treatment

The untreated barks strongly color the solutiorsabee of the solubilization of organic substansesanins which
are toxic compounds, which presents a major drakfmctheir employment without preliminary chemical
treatment.

To remedy this problem, the bark is used after \wastvith different acids. We can cite for examplgliochloric
acid that is both effective, available and affolldab implement the treatment.

Other acids such as sulfuric acid, nitric acid, ggtwric acid may also be employed in this case. &dabng the
bases used in this context soda.

In the present work the bark is heat treated ihjtiaith sodium hydroxide (2M) and a second timehyphosphoric
acid (1,4M). This process continues until the waghibecome colorless.

Photol- crushed Eucalyptus bark before Chemical-tratment Photo2- crushed Eucalyptumark after Chemical-treatment

1.3 Preparation of the adsorption column
Effluent treatment by the bark is performed in siif 8 mm in diameter. The full height of the cotusepends on
the mass of fastener material.(Figl)

l_ gross rejection

glass cohmmn

oooe

bark treated

cotton

beaker ~l 44— recovery after treatment

of the rejection

Fig 1: Schematic of the column used bark for theréatment of discharges
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1.4 Selecting the amount of applied substrate

Effluent treatment is performed by substrate magSasalyptus bark) that vary in area 3 -10g. Tleatinents are
carried out on an aliquot of 100ml rejection. Thefrate is about 5 ml / min. The treated sampteskapt at room
temperature.

Performance calculation (R%)
The removal efficiency of organic materials R (%piven by the following relationship:

CODi - CODfI
R= X 100
CODi
COD;:Value of the chemical demand for oxygen beforettbatment by substrate(mg O2 / I);
CODy: Value of the chemical demand for oxygen aftertteatment by substrate (mg 02 /1).

Calculating the amount of binding of the organic méerial (Qf):

CODi - CODf
Qf — ! XV

m

Qf : quantity of fixing the organic matter (g COQY
CODi: value of the DCO before treatment by subst(gt/ I)
CODf: COD value after substrate treatment (g / )

v: volume elapsed (1)

m: mass of substrate (g)

1.5Presentation of gross releases and analytical theds

The rejections of laboratory of the medical instins of the Hospital center Ibn Sina chosen f@s gtudy is: The
rejection of the Biochemistry Laboratory at the Bima Hospital, designated by R1.The different moghemical
techniques used in the processing of R1 releasgsction Biochemistry Laboratory) considered anmsarized in
Table 1.

Table 1:Analytical methods used for sample analysiPNM:Standard Moroccan Project

Physicochemical parameters studied Methods and Materials
pH
conductivity PH meter, conductivity meter and thermometer Ty@R20N STAR.
Temperature
Chemical Demand Oxygen: COD Acidic, K2Cr207 + DCOmétre 6 Velp brand positioRNM) *
Organic demand Oxygen during 5 days: BOD% Winkler method
Heavy metals (copper, zinc, chromium) atomic absorption spectrometry
Verification of the purity of regenerated produgt:nfra Red Spectroscopy Gas chromatography(3)

2 .Characterization of physicochemical parameters offte sample studied

2.1 Temperature Measurement

Microbial activity strongly depends on the medilamperature; therefore the measurement of this peamroves
of great need. In addition, the oxygen contentefenvironments studied depends on this factor.Tdrusxample
the rate of saturation of oxygen in water is o6840°C and 8.4mg/l at 25 ° C.

It should also be noted that the temperature igasore of the homogeneity of some releases suek vastewater

[4].
This is why we proceeded to the measure of the ¢éeatpre of discharges studied before and aftembesat.

2.2 pH measurement

Moreover the importance of the physic-chemical tieas is sometimes related to the acidity of theesgys media,
the pH alters the growth and reproduction of micgaoisms existing in given water. Thus, most ofliheteria can
grow in aquatic environments, in a pH range betweemd 9, but the optimum conditions corresponding pH
acidity of between 6.5 and 8.5. According to theriWdlealth Organization (WHO), the growth and suaViof
aguatic organisms can be affected when the pHt@dmuof this area acidity.

The pH measurement of samples is performed befat@afier treatment using a pH meter type 2 ORIORBT
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2.3 Conductivity measurement

Conductivity, also referred to the total dissohsmdids (TDS = Total Dissolved Solids), is definexdithe amount of
dissolved solids in water. It depends essentialltte solubility of the sediments which are in @abtwith water.

Conductivity is a measure of the ability of the @rato conduct an electric current. The value o$ thérameter
which is the inverse of the resistivity dependgtendissolved solids and thereby the conductivityeases with the
value of TDS.

2.4 Analysis of copper, zinc and chromium

Heavy metals are micro in nature cause nuisance eden they are released in very small quantitiesidity
develops through bioaccumulation).This is why oueiiest has focused on the analysis of some elsnoérthis
family, generally very used as reagents such asZ@uand Cr (VI). This analysis is made by atomisabtion
spectrometry technique.

2.5 Analysis of the COD and BOD5

The organic matters (OM) are oxidizable materialsicv require for their decomposition a certain antoaf

oxygen. This decomposition process then leads {@ex depletion of the natural environment receivihgse
materials. Therefore these organic materials arsidered undesirable pollutants especially in waterents as
they exceed a threshold defined by the standatus.ofganic content is evaluated by two parametemrely the
chemical oxygen demand (COD) and biological oxydemand (BOD).

BODS is the quantity of oxygen necessary for thgra@ation of the biodegradable organic materialater by the
development of microorganisms for 5 days at 20 ARalyzed by the Winkler method, it is expressednia /I [5].

COD is the amount of oxygen required to oxidize ¢inganic material (biodegradable or not) of watsing an
oxidant, the bichromate of potassium. This paramefiers a more or less complete representatiooxafizable
materials present in the sample. It is expressadgr/ I. COD is generally 1.5 to 2 times BOD5 irbamn waste
water and 1 to 10 for all the whole industrial veagdter. The empirical relationship of the organiatter (OM)

according to the COD and BODS is given by the folltg equation:

2BOD, + COD

3
Note that the ratio of BOD5 / COD allows us to assthe biodegradability of the effluent.

OM =

The solutions used for the determination of CODare:
Sulfuric acid (H2S04), silver sulfate (Ag2S04), Mshsalts (iron solution and ammonium (NH4) 2Fe 450
26H20), bichromate of potassium (K2Cr207) and fer(6eSO4, 7H20) as an indicator dye.

The principle is to measure the excess K2Cr20#doy $ulfate and ammonium in the presence of fer@@D is
expressed by the amount of oxygen from K2Cr207seored during the mineralization of organic matteg ( [),
the dilution factor is 100.

RESULTS AND DISCUSSION

It must be remembered that the treatments are npeefib by bark masses equal to 3g, 6g and 10g. Tlnenos are
of diameter 8mm.

1 Measurement of the physic-chemical parameters
We proceeded in this part of the study to measweedmperature, pH, conductivity, COD and BOD5 banuical
laboratory waste before and after treatment.

1.1 Measuring the temperature of samples
The collected results are summarized in Table 2:

Table 2: Temperature measurement of discharges stigt before and after treatment

Type of Release Initial temperature(®° C) | After treatmenttemperature(® C)
biochemistry laboratory release 22 22

[%2]

We note comparable temperature before and aftamtent, the temperature would not be a factor @xipig the
performance of the applied substrate. These valaggspond to those allowed by national standaPd&V() [6].
Appendix 3 shows the grid limits of direct and it emissions.
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1.2pH measurement
pH measurement is performed several times for #messample .The Table 3 shows the average re¥ués.
indicate respectively by pHav and pHap pH beform &iter treatment.

Table3: pH measurement before and after treatmentfothe studied discharges

R1
pHa | 11,2
pHap 7

It is clear from these results that the rejectibthe biochemistry laboratory is alkaline and donescorrespond to
national and international standards (6.5 <pH <&\&kr treatment, the pH of the discharge beconeesral.

1.3Conductivity measurement
Table 4 shows the results of measuring the condtyctf the biochemistry laboratory discharges &udd

Table 4: Measuring the conductivity of dischargestadied before and after treatment

Type of Rejection

biochemistry laboratory releases
conductivity(microseconds / cm

before treatment 12800
After treatment with3gbark 5674
After treatment with6 gof bark 2000

We notice that the conductivity of the rejectiodgs¢harges) of the laboratory of biochemistry beftseatment far
exceeds the authorized standard which is 270Ccps The application in these liquid dischargesheftechnique of
adsorption on substratum with bark of eucalyptisaad an important reduction of the conductivitynging to the
standards authorized by the PNM. The reductiorf th@order of 84,4 % for the sample treaties wittmass of the
substratum of 6g.

1.4 Heavy Metals Analysis
Analysis of Copper, Zinc and Chrome are made bynat@bsorption spectrometry (7). The results arersarized
in Table 5 below.

Table5: Measurement of heavy metal pretreatment lesis of discards.<LD *: below the detectable limit

Métal(pg/l)
Type de rejet
R1 0,12 51 | <LD*

copper | Zinc | Chrome

The values obtained are low and consistent withdsteds and are safe for the environment (Appendix3)

1.5 Analysis of the COD and BOD5

The results of measurements of COD and BODS5 arevishio Table 6. R1b is designated by the gross tiejec
before treatment and after treatment R1T rejection.

Table 6: Values of COD and BOD5 R1b and R1tet remal efficiency of MO expressed as COD.

Rejection R1t
R1b 3g 69 10g
COD (mg /l) 6140 | 2500 | 1000| 350
BODs(mg /l) 3540 1000 600 200
Overall removal efficiencRR (%) | 59,28 | 83,71 94,29

Figure 2 shows the variation of the removal efficig of the organic matter as a function of the nwdske bark.
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Fig 2: Removal of organic matter expressed as rat¢€0OD) discharges by biochemistry laboratory accorihg to the mass of the substrate

These results show that the rejection is consideradied in oxidizable organic materials with a Co®B140mg / |
and with a biodegradable BOD5 of 3540 mg / |, sitiee standards permitted by the PNM for direct ltisge of
COD and BODS5 are respectively 500 mg / | and 100/ magNVe note that the best treatment is obtaineémthe
mass of the substrate is 10g reaching 94.29% rdrefficency.

2.Study of the substrate binding capacity dependingrothe volume of the discharge

To determine the maximum binding capacity of thgamic matter in the substrate considered, we exadnihe
evolution of performance for removing a mass of.IDy this effect, the discharges of Biochemisttyoiatory are
processed by a fixation on a column of diameteaktpul0 mm. The COD analysis is performed in theteps after
flowing 40ml of rejection with a 5ml / min flow ratfor a total volume of 120 ml.

Table 7 shows the results obtained after flow @R the initial value of the COD is 6140mg/ I.

Table 7: Change in COD removal rate and quantity ofixing the organic load depending on the volume $breject (R1) (m = 10g).

Rejection of the biochemistry laboratd®y (m=10g

Volume elapsed (ml) 40 80 120
COD (mg/l) 300 350 380
Elimination rate % (R) 95 94,29 93,81
Qf en (mg COD /mg of substraf) 23,36 46,32 69,12

It is found that at each stage, the removal ofditganic material is approximately 94%. The maximQ@®D value
determined by mg of the substrate is about 69.

Figure 14 below shows the variation in the remaweak of organic matter expressed in (%) based enfldw
volume of rejection.

Fig 3: Elimination rate of the organic load in thevolume of upto RIm=10g
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Values removal performance remain high V = 120ndut94%, this result can be explained by the naaration
of the adsorbent surface used three successive foné&reatment.

Figure 4 shows the variation of the amount of organaterial attached (Qf) per gram of bark in tlwume of
discharge treated (V).

Fig.4: Change in the amount of organic matter Qf fing according to volume sold (rejection of the bichemistry laboratory = R1,
substrate weight = 10g)

This figure shows that the amount of fixation ofj@anic matter (measured as COD) per gram of substiateases
linearly with the volume of the treated waste.

Improved sanitation
Improved sanitation can be considered by the dewedmt of a treatment plant for which a model isspreeed
below.

Indeed, it is proposed to settle effluents and marflows. The establishment of a buffer tank effitueould begin
received settling and flow regulation and thus tisignificantly the pollution caused by the efflidoecause the
solid waste will settle to the bottom of the balsinsimple force of gravity . This will be followdaly decanting the
waste treatment using adsorption on eucalyptusibahe case of Biochemistry effluents.

After treatment by this method, these releasesbeaevacuated to the urban network. Indeed, theifpwil load of
discharges studied expressed in COD and BOD5 wadwscedl to the standard permitted by regulationsft(dra
Moroccan standards of 2006).

CONCLUSION

This study reveals the following conclusions:

« All metal analyzes conducted revealed in a cofmamsive manner, the presence of a non-metallicacunation.

» The physicochemical analysis shows that thesshdiges are characterized by high pollution load tdould be
purified with the application of the substrate dyptus bark at significant rates, which reach 99%.
» The temperature of releases is always less tiapérmitted standard of 30 ° C and the risk ofrifzé pollution
can be avoided.

* In addition to a conductivity of 3000 S / cm, awnbrable conditions for normal ecological balantike values
recorded for conductivity exceeds the allowabled#ad 2700 S / cm. Any time the application of thehnique of
adsorption on eucalyptus substrate such dischargignificant reduction of the conductivity of up@us / cm.

As perspective, we plan to do the same study knisehdrges of bacteriology laboratory and hematolagg
discharges of anatomy pathology. This study's roajective is the proposal of liquid waste treatmeethods of
hospital laboratories using natural substratesempensive, practical, and can't be after use hdrméste for the
environment.

This work has also examined the possibility of regation solvent by the use of simple means suclistiflation.
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