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INTRODUCTION RESULTS AND DISCUSSION

» The Kraft bleached pulp production industry is known for its high-water Acid filtrated effluents Alkaline filtrated effluents
consumptlon. The Intensive use of this resource is due to sequential _ _
manufacturing sectors, from wood chip preparation to bleached pulp Energy consumption per kg sludge & Energy consumption / heat value ratio
production. — — — _ — — — _
. - - i - i - , . Conditions Condition 1 Condition 2 Units Conditions Condition 3 Condition 4 Units
« The unit o_peratlon, bleaChmg1 IS mamly responsmle TOF this hlgh-water Acid Treated & | Acid treated & Iron Acid Treated & | Acid treated & lron
consumption and produces 2 types of (alkaline & Acid) wastewater that has to Aluminium electrode Aluminium electrode
be treated before it can be discharged. — 9'92“6;"9 i ST — e";}‘:t?:‘;de 55 e
¢ This treatment can be done using electrocoagulation consumption / | | consumption / | |
¢ Electrocoagulation is done using 2 different electrode materials (Aluminium & Ermeddslllidge - Ermeddslfdéze -
Iron) and produces a form of sludge that might have interesting properties. o 0.00947 0.00653 ) T e 0.0096/ 0.00499 )
. : ... : ... Heat value 1882 2344 kJ-kg-1 Heat value 1138 2249 kJ-kg-1
% The treatments of the 4 different conditions are done under optimal conditions =iy Rt 108 061 W 110001 T Rt 319 L oE 110001
that were validated by a previous study. E/Hv Ratio 108 0.43 W-h-kJ-1-1000-1 E/Hv Ratio 3.19 0.82 KW-h-kJ-1-1000-1
(same sludge (same sludge
production) production)
OBJECTIVES ¢ Comparison Condition 1 & 2 *»» Comparison Condition 3 & 4
¢+ Condition 1: ~40% more sludge production ¢ Condition 1: ~90% more sludge production
% the main objective of the study is to evaluate the energy consumption and the s+ Condition 2: ~150% more energy efficient » Condition 2: ~290% more energy efficient
energy potential of the sludge generated in the treatment of two kraft pulp
bleaching effluents, called acid and alkaline filtrates, by electrocoagulation,
with aluminium and iron electrode under optimized conditions. For this, the : :
energy consumption will be calculated in (kWh/kJ), this will be calculated Settling over a period of 2.5 hours
using the heat values of the 4 different sludges. Sludges will be characterized _ Averace settling araoh
by their physicochemical nature & settling behaviour. This study gives an 1000 Average settling graph 1000 ; Jdrap
Insight into the possible use of a by-product in the processing of an effluent. 000 000
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Electrocoagulation & optimal conditions e—— U A W R W i
J D Sludge Condltlon 1 Sludge Condition 2 Sludge Condltlon 3 Sludge Condltlon 4
Conditions SVI Conditions SVI
. Conditionl) 7.9 | 128 | 49 Condition 1 78 Condition 1 78
Acid Treated & Aluminium ) . ) o
s aie Acid Treated & Aluminium electrode Acid Treated & Aluminium electrode
Condition 2| 4.6 | 104 | 40 _ -
Acid treated & Iron electrode .-. Condition 2 39 Condition 2 39
Condition 3 " Acid treated & Iron electrode Acid treated & Iron electrode
Alkaline treated & Aluminium _ _
electrode Unlt ml'g-l Unlt ml'g_l
Condition4| 6.3 | 101 | 42
Alkaline treated & lron
electrode
) EDAX & FTIR
: + FTIR
Energy consumption per kg sludge & Energy < Showed no difference in Functional groups in the 4 different conditions
consumption / heat value ratio < ADEX
«* Showed that % where contaminated with other electrode material

. (Ve - 1ec )/1000) - tgc kWh kWh
Ms stuage Economic analysis
Operating costs condition 1 Operating costs condition 2 Operating costs condition 3 Operating costs condition 4
. . |—|15 — : 14
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% Sludge settling over 2.5 hours = . . N g :,
< SEM-images = g, | -
ozo SVI-Value’s[24h] 9 9 MLSS = (Wtf+S_Wtf) - 1000 SV = SSV - 1000 % Theo. Opterating Prac. Opterating Theo. Opterating Prac. Opterating ) 4 -
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Economic analysis ¢ Comparison Condition 1 & 2 ¢ Comparison Condition 3 & 4
A, s Condition 1: ~150% more expensive theoretically ¢ Condition 3: ~190% more expensive theoretically
(Ve * Iec )/1000) - tge < Condition 1: ~270% more expensive practically < Condition 3: ~230% more expensive practically
E s= —L&
Vused eff.
EL 5 — Igc - tge Mw,material
m Zmaterial * ¥ * Vused eff. X = Electricity: 0,18 US $ - CONCL USIONS
Operationcosts =X+ E_3+Y - EL Y =1ron: 1.98 US $kg — —
P m’> m’> Aluminium:  7.24 US $-kgt | | Best Energy efficiency: Condition 2
¢ Best settling: Condition 3
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