
Biochars  From Sol id Organic  Municipal  Wastes 
For  Soi l  Q ual i t y  Enhancement

The overa l l  municipal  organic  waste  in Qatar  accounts  for  57% of  municipal  waste  generated annual l y. 
Organic  sol id  wastes  such as  food, newspapers , packaging, furniture  woods and wood from bui lding 
demoli t ion have tradit ional l y  been placed in landfi l l , which create  i ssues  of  susta inabi l i t y  for  a  countr y 
l ike  Qatar  with smal l  land mass . W hile  the recent ly  opened Doha sol id waste  t reatment fac i l i t y 
contr ibuted to a l lev iat ing the pressure  on Landfi l l  s i tes  through compost ing and incinerat ion, new value-
added use  of  sol id  organic  waste  are  needed for  environmental  and economic susta inabi l i t y. For tunate ly, 
b iochars  f rom mixed organic  sol id  wastes  can be used in soi l  amendment for  food secur i t y  and long 
term carbon sequestrat ion for  environmental  susta inabi l i t y. We hypothesize  that  defic iencies  in  depleted 
Qatar i  soi l s  can be remedied by the appl icat ion of  biochars  that  are  custom-designed to possess  the r ight 
physicochemical  character is t ics  sui table  to  improve soi l  fer t i l i t y. Hence, this  s tudy was conducted to (1) 
Optimize product ion of  biochars  f rom mixed organic  waste  for  des ired physicochemical  character is t ics  as 
soi l  enhancers . (2)  Produce and character ize  des igner  biochars  us ing opt imum product ion condit ions  for 
test ing in soi l  incubat ion exper iments . Select  municipal  organic  wastes  (newspaper, cardboard, woodchips 
and landscaping res idues)  indiv idual l y  and in a  25% blend were used as  a  precursor  for  biochar 
preparat ion. These res idues  were chosen due to their  commonal i t y  in  municipal  sol id  waste  s treams. A 
complete  5 x  3  x  3  factor ia l  des ign was used in this  s tudy with f ive  biochar  precursors  ( the 4 sol id  waste 
mater ia ls  and a  25% blend/mixture) , 3  sets  of  pyrolys is  temperatures  (350, 500, and 750°C) and 3 sets  of 
pyrolys is  res idence t ime (2, 4  and 6 hrs) .  
Data obtained showed that  biochar  y ie ld was  in the range of  21- 62% across  a l l  feedstocks  and 
pyrolys is  condit ions . The highest  y ie ld was  obser ved in newspaper-based biochars  pyrol ized at  350 C 
for  2  hrs . Key parameters  such as  pH, e lectr ica l  conduct iv i t y  bulk densi ty  and sur face area , which 
posi t ive ly  improve water  and nutr ient-holding capaci ty  in  biochar-amended soi l , var ied depending on 
the precursors  and product ion condit ions . Bulk densi ty  was  high in woodchips-based biochars  but  was 
s imilar  among a l l  other  biochars , i r respect ive  of  precursors  and pyrolys is  condit ions . The tota l  sur face 
area  of  biochars  was  low but  showed dramatic  increase  in a l l  feedstocks  at  700°C pyrolys is  temperature. 
The highest  e lectr ica l  conduct iv i t y  obser ved in cardboard-based biochars  pyrol ized at  700 C. Biochars 
produced from se lected waste  precursors  were ac idic  except  those produced at  700 C temperature  where 
pH became a lkal ine. The wide range of  biochar  pH suggests  potent ia l  ta i lor ing to remediate  the speci f ic 
soi l  ac idi ty. Cumulat ive ly, b iochars  showed promising resul ts  for  improving soi l  fer t i l i t y  parameters 
such as  better  water  holding capaci ty, pH stabi l izat ion, and increased e lectr ica l  conduct iv i t y  of  soi l  for 
better  aggregat ion. These f indings  indicate  that  sol id  organic  municipal  wastes  hold promising potent ia l 
as  precursors  for  manufactur ing of  va lue-added biochars  with var ied physicochemical  character is t ics 
a l lowing them to be used not  only  as  an a l ternat ive  to  bio-waste  management and greenhouse gas 
mit igat ion but  a lso as  means to improve depleted Qatar i  soi l  as  the countr y  embarks  on i ts  ambit ious 
goals  of  ensur ing food secur i t y  and environmental  susta inabi l i t y.  
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