A o w Y

d' a a J o w =} g} a A 4 9
FOLIOIINENUNUD ﬂTiﬂﬁ]ﬂu@llillmEﬁ]1ﬂu1lﬁﬂ%‘].l1‘1.lﬂu’d3mﬂ%|ﬁuQﬂiiﬂﬂjﬂf

uan loosilnisFunsaunuazileniin

3 o

an 4
Ale WIENAYEY JAYHUT
Sqan Anssumansumiuga Granssudaunaden)
da a a J 4 a a & o
owsdifanuInentinus 019138 a3, Iamw UszAnegfa
% |
UNAAED

= 3 dyd Yy Aa 1 + o o ~ 21
ﬂﬁf”fﬂ‘H1ﬂ3\‘l'L!HJ‘Ll‘miﬂﬂﬁf]ﬂ%!‘i“ﬁuﬂimm!m%ﬂEJ‘H‘?Jﬂﬁluﬂﬁ‘]ﬂ‘UﬂLLfJNImuEJMﬂHW

@oihiaudannvhsugns  Tashissuildneasuilugiunnlxdoyloson dauilowiing

9 < v a3 QSJ‘ a + @ Y o oA
Glﬂumwmmtﬂmmuamuw TﬂEJmi%ﬂammlwuuazﬂwmﬁlﬂﬂ1mimmumﬁ1/lﬂam

o 4

2 Y 1 v Jdo o a a g
LL‘]J‘]Jﬁ%‘]J‘]J‘]_]ﬂ‘]Ji’iﬂ:lUﬂﬂﬁiJu Glsvmi"lwaLmu"lwammﬂﬂmaauummumamwumﬁu

v

] 4 Qy a 1 v Jdo @ % 1 4 Qy
HILgUENa 1 47 g9 12 1) dauneanddmsuussyifendniivuaduriugudnats 2 47

Y [ ]
qu 7.87 W1 mynaaesd IdsFuieAnsinavednims nadeszansnmssu Tums

[

v Y v
fMdauen Tuie ladmuadasins lvaf 5, 10, 20, 30uaz40bv/hr W uden s lumsnaasalian

wonTwiloTulasnulszina 210 Hadnsu@as  anmsnaaeslaminnuyusangves

wou Tuiie luTasuminy 1.08, 1.12, 1.03, 0.78, 0.74 eq/l NA19a51M3 1A 5, 10, 20, 3012
o w 1 I < e o w = A o 1

40 bv/hr ey daunlesiudlumstiivauen Tudiy luTasnuiindnsins lnaee

Tusanoudsgawsangiinieglua 99.00- 99.99, 96.75-99.88, 96.45-99.88, 98.92-99.73 LAz

v

2

P ¢ A 1 o w {1 o

97.89-99.44 1losirud NAENIIANT lan 5, 10, 20, 3018240 bv/hr MUAINY TAeNAIDAIT

~ I~/ VoA 9 ~ o w ~
m3luan  10bvhr sziluamnldanugusangnigalumstivanenTuile wazamso
o w oy = Y a U = =\
ihtiaiude Idsuannganoudsgasangveson Tuile

= d' L= 1 a A a 3 091 =Y 9J a' 9

msanywanmsilasunilasvesniteraolscans o nuo UTEUNY U uFaUUSUAY
S 1 =1 a Aa o a Y1 v
HeueuTudle luTaswuilszua 295 Haanswaas 1¥a19a31m3 Ivalunisnaass 30 bv/hr
HavINMInaand laamanupusangvowen Tudie luTasioun 1.08, 1.09, 1.09, 0.77eq/l Hif
=\ o W S 3 o o w = A1 oA 1 [ =
Wow 5, 6, 7Haz8 Muay esidud lumsssauen Tudie luTasnunmfiesaie q Aeuda

yanIangiiaeglumag 99.25- 99.82 , 96.78-99.87, 97.91-99.89 Ay 95.95-99.67 wlosiaud A



1 o w <3 1 l| 'o' 1 Y
A e 5, 6, 7UaLs MuUMRUMANAMINAaeIaAd 1T IHU NN FNAINIINT 01
a = a a o w d‘d Y
7 wauzilszansnmlumsiivanacazlimanugusangunn
! Y H o o W = o’/’ g; A Aq Y a1
arumsnaaedlsijerinlumstiiaren Tuiisiy Hudenlwlumsnaasia
won Tunde TuTasmulszanm 212 fadniw@as Taelddnsima lnalunmsnaaesdi 0., 1, 2
v
uaz 3 bv/hr MARaMINaasInuNijentinaunsotdanen Tudle lulasnulininde 1aTaol
' ~ = -2 -2 -2 2 =
amanupusanguen Tudie lulasoun 1.95x10% 2 x10°, 1.14 x10° uag  1.48 x10” eq/l #
[ o W 1 L L o w ~
89351mM73 lra 0.5, 1, 2uag 3bv/hr Mud1ey dulesidud lumsidauey Tuiie lulasau
qUEAVBIAAZBNTINS IHaf 0.5, 1, 2, 3uags bv/hr A1 46.88, 37.51, 25.3, 21.871a% 16.27
4 4 o w 1 1 + v A Y ~ [ A A
WodruAna ALY @IUAICECYDIT[oNInITUAUN 134.0 meq/100g  HAINIINARDINAIN
130.0, 161.2, 129.6, 129.01a2143.2 meq/100g @IUAN-content VoIijordnTuAUN 1.29
g/100g HaaMINARelAIN 1.30, 1.31, 1.28, 1.251821.26 g/100g NA1BAIINT IWa 0.5, 1, 2, 3
ez Sbv/hr MUAIRY FINAIN1INARIAT CEC wag N-content Tuifonaindsa lusieninauy

a Y o )
LWi'lglﬂﬂﬂ'l‘ﬁ%ﬁ'l\ﬁl'ﬁ)\‘]ﬂfl“l’iuﬂellm$1/l'lﬂ1ﬁ/lﬂﬁ@\1



Thesis Title Ammonia Removal in Treated Pig Farm Wastewater Using Strong

Acid Cationic Resin and Compost

Author Mr. Kitichai Wudanuphan
Degree Master of Engineering (Environmental Engineering)
Thesis Advisor Lect.Dr. Jitthep Prasityousil

Abstract

In this study, used strong acid cation resin and compost to remove ammonia in treated
pig farm wastewater. Resin was the sodium ion form and compost was pressed in to grainy form.
Rasin and compost ran in to close and down feed system. The diameter of the resin container was
1 inch and 12 inches high. And the diameter of the compost container was 2 inches and 7.87
inches high. The experiment was to study the flow rate effected to the ammonia removal capacity
of resin. The flow rates controll is 5, 10, 20, 30 and 40 bv/hr .The value of the ammonia in
wastewater approximated 210 mg/l. The result of the experiment, ammonia nitrogen break
through capacity were 1.08, 1.12, 1.03, 0.78, and 0.74 eq/l, at 5, 10, 20, 30 and 40 bv/hr
respectively. The range of percentage of the ammonia removal at the flow rate before reach the
break through point were 99.00-99.99%, 96.75-99.88%, 96.45-99.88%, 98.92-99.73% and 97.89-
99.44%, at the flow rate 5, 10, 20, 30 and 40 bv/hr respectively. And the flow rate 10 bv/hr had
the most break through capacity of ammonia removal and the most wastewater was treated before
reach the ammonia break through point.

The study, pH changing effected to resin capacity. The first wastewater before the
process approximated 295 mg/l of ammonia nitrogen. The flow rate was 30 bv/hr. The ammonia
break through capacity were 1.08, 1.09, 1.09 and 0.77 eq/l in 5, 6, 7 and 8 pH respectively. The
rang of the percentage of ammonia removal in different pH values before reach the break through

point were 99.25-99.81%, 96.78-99.87%, 97.91-99.89% and 95.95-99.67% at 5, 6, 7, and 8 pH



consecutive. The result of the experiment showed the resin had more ammonia removal capacity
and gave more break though capacity, at 7 pH and below.

The ammonia removal by compost. The first wastewater before the process approximated
212 mg/l of ammonia nitrogen. The flow rate controlled were 0.5, 1, 2 and 3 bv/hr. The result of
the experiment, compost could remove ammonia nitrogen in wastewater. And the ammonia
nitrogen break through capacity were 1.95x10°, 2 x107, 1.14 x10~ and 1.48 x10” eq/l,at 0.5, 1,2
and 3 bv/hr respectively. The most of percentages of ammonia nitrogen removal were 46.88%,
37.51%, 25.30%, 21.87% and 16.27%, at 0.5, 1, 2 and 3 bv/hr respectively. The CEC(Cationic
Exchange Capacity) of the compost before the process was 134.0 meq/100g. After the
experiment, the CEC(Cationic Exchange Capacity) were 130.0, 161.2, 129.6, 129.0 and 143.2
meq/100g. And the N-content of the compost was 1.29 g.. After the experiment, the N-content
were 1.30, 1.31, 1.28, 1.25 and 1.26 g/100g, at 0.5, 1, 2, 3 and 5 bv/hr respectively. The
CEC(Cationic Exchange Capacity) and the N-content after experiment of compost were not

different because of the rince of the compost during the experiment processes.



