UNAALD

MIRAIUIA NN MITHYDIFAUNT F5WNGU(Mixed culture) Y8 Agrobacteriun

tumefaciens SUTS 1 UDY Pseudomonas monteilii SUTS 2 lumsdesaatoasis 3ﬂ’e)‘ﬂhlcliﬂﬂuﬁ

3
Tugiluosls Tolsmuauas lang lwen tus lugivesdinzduazuandion loren Tudil 1damn

]
— =t

A q o o o w S Y = X &5 % o
e lifyduvs dmwisniniamsszneu laen lud lananmaesiauniudadugeninig

i o w o PR q
dJudfenvosmatszaov oo ludiduiiudgynivesgaannssunarouraninisld

wgﬂﬁ? a0 | =y

o 1 q = = 1 g
aslsznoudenanlunszuiunsnda aatiusednyintand yiy Tnvosgdurisdsoungulu
F kT
@ a =1 = =y a ENN
a11szneuiindeunawandussuund-dan luJeansviwesuazdnyidlsednsnmuag
senuie IHmurseih lszgad e 11 mamadnyiwndgdunddsiunqu SUTS 1 uag
= ay 3 1 é} ot o =
suTs 2 ansaniyin Taldluemsasadoinills To laenuauas Tane laor Tud Taak
° o oy w4 o -:i. g Y =2 1 o 8 3.4‘
frurwmadgauniduinAga ludun 3 wen1TAnY UMY 1.03 x 10° cfu/ma. 9InUY
o = =y o o o ar &' = 1 2 o
MmsAarszezusnvesrzuudng-AauluTeansumodi lumsdussuussiiiouluszezinat
ar 4 al a ' o w o |
24 4739 e n e Amuzauvesszuy luaIue a1 Inauazszezna 1NN W
- oA o =1 =l o o
fignanisva 1o na/anh Arzoxnaitndy 21 wid szuuaseainials To lasuuanas
Tang lwen'lud ldanganannududuGuduaedls To'lae lua 85 un/aanaunas 65 un/a,
arudanzTuasuAaieuGUAY 0,44 AT 0.044 UP/A. AABUNAD 0.21 AT 0.038 UN./A.
o ar si' o o ar 2 g o = =3 o 7] ]
audey vz lsur ludgndina ldnuanialu 12 4 Tuaveanisinm dalrazdnad
=2 i ) o @ t Y o o ar o = e g
Anurszezenaadsailunat 30 U wu seuuind-Ady Ty Teansuesiidssdnsamlu
6w S Y P A o -
mstaiels Teleonuauas Tans laor lud Ideanadiomana 30 Tuveamsdny Inswy
1570 lsonun Teolud fanzuazunadion mdosy 29.96, 0.16, 0.204 1AL 0.085 UN./a.
o o ey o = o o 1 9 =Y 9}
amdrsy Aadlullszansamlumsihiiannndesaz so vesmidsenounnsiaonIY
=t EAE S a o A w gt ' s 9
uaatiioy RatleanmTasiesns R T sHaad e lunssosaateasilszne Toe lusane

= o

pauvidnuli maesdamanay lumsneaeasseznawesmaduszoy suzidiuaans

= )

=4 g ' Ao <
TumSusmeanazien Tudeassenyluinaaweanisdnu sugidaaduoqaunsd
' R A o ! ' r 4 ¥ o
$IAGY (Mixed culture) ansaia3 auay Tariusnwaad 1dedwaiiaannmsfnyimin
o A wdy w2 o ade ¥ o A E o F v A o
‘U'ﬂﬂﬁ?ﬂﬁ']qrﬂtl;clﬂﬂuﬂaﬂﬂlﬂjﬁmﬂﬂ?ﬁuﬂﬁﬂﬂu'ﬁ'fl‘lﬂlwnfﬂu ﬂquuﬁ"klﬂﬁﬂﬁ?ﬂ%ﬂ?“l‘@‘wwuj

= A o i

AMMUAHTOVOIVAUNIYTIUNQYUYDY Agrobacterium tumefaciens SUTS 1 10z Pseudomonas



monteilii SUTS 2 Tuntsthinia’ls To'lwonuauaz Tanz loo Tuddroszuond-dau luloan S

@
o’

wedtuszuuilseAn mwmngay lumsihlaasdszaaudana

o o o . Py =y @/ o
MI1AY (keywords): arssznonlan lud (Cyanide compounds), Ang-dan Ty Teansued
(Fixed-film bioscrubber), MTUDBEARINNINTINTN  (Biodegradation), YszANTMWMTINUA

{Removal efficiency)



Abstract

The degradation capability of mixed culture of Agrobacterium tumefaciens
SUTS 1 and Pseudomonas monteilii SUTS 2 for thiocyanate and metal cyanide; in form of zinc
and cadmium, has been developed due to cyanide problems in industrial wastewater containing
cyanide waste. The growth of mixed culture of SUTS 1 and SUTS 2 in cyanide complexes and
the cyanide removal efficiency of fixed-film bioscrubber system were investigated. The results
showed the mixed culture bacteria was able to survive and grow in broth solution containing
thiocyanate and metal cyanide complexes with the maximum growth cells 1.03 x 10° cfu/ml on
day 3. Then, the optimum conditions of fixed-film bioscrubber system in shott term period were
continuously tested for 24 hrs and found that the system revealed the highest removal efficiency
at flow rate 10 ml/min and 21 mins of empty bed retention time with decreasing thiocyanate,
zinc and cadmium from 85, 0.44, and 0.044 mg/l to 65, 0.21, and 0.038 mg/l, respectively
whereas residual cyanide did not found within 12 hrs. After that, these conditions were set for
30 days continuous long term period and also found that the system still exhibited more than
50% of cyanide complexes removal efficiency except cadmium that the complex residues were
29.96,0.16,0.204, and 0.085 mg/l of thiocyanate, cyanide, zinc, and cadmium, respectively. In
addition, the growth of mixed culture of SUTS 1 and SUTS 2 increased and cell weights of
mixed culture immobilized on packing materials were also in the trend of increasing, the by-
product compounds in form of sulfate and nitrate were found throughout the experiment whereas
some of bicarbonate and ammonia were found, It can be concluded that the mixed culture of
Agrobacterium tumefaciens SUTS 1 and Pseudomonas monteilii SUTS 2 in fixed-film bioscrubber

system revealed the optimum capability to degrade thiocyanate and metal cyanide.






