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(Modification of concentrated latex sludge using effective microorganisms)
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(Modification of concentrated latex sludge using effective microorganisms )
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Abstract 2 4 6 702

Concentrated latex sludge, a waste from natural rubber industry was modified by effective
microorganisms (EM) mixing with rice bran, poultry manure and saw dust. The physigal and chemical
properties of the materials before and after modification were analyzed. It was found that the pH valucs,
total Kjeldahl nitrogen (TKN), total phosphorus (TP), potassium (K), magnesium (Mg) and zinc (Zn)
contents for concentrated latex sludge were 7.27-9.36, 3.40-3.70, 11.32-11.41, 0.64-1.56, 5.44-14.34 and
0.16-0.51% by weight, respectively. While rice bran, poultry manure and saw dust had a small content of
the nutrients. The commercial EM (Kyusei) used was cultured and enlarged on NA and PDA media. Yeast,
fungi and Gram posit‘;ve and Gram negative bacteria were found. These EM were found to reduce the smell
of the sludge. The concentrated latex sludge was modified to be used as soil amendments by mixing with
the sludge (S), mixed organic materials (poultry manure: rice bran: saw dust, 1:1:1), (O) : and the enlarged
EM with the proportion of 4:3:1. The mixture was fomented for 24 days in a opening system. The
fermented temperature was found in a range of 30-60°C. After fermentation, the nutrients contents of total
phosphorus, potassium, magnesium and zinc were found to increase while the TKN decreased. The
prepared soil amendments were mixed with soil at ratio of 1:3 by volume for planting the sunflower
(Heliaths annus L., Sun-smile) for 60 days. It was found that after 60 days, the plant samples grew well
similar to those planed in soil adding commercial chemical fertilizer. Therefore, the sludge wasted from

concentrated natural rubber latex industry could be increased in its value by being modified with effective

microorganisms and mixing with various organic residues before utilization for agriculture.



Vii

GBS

Y a
unaglveIduims
UNAaYd
Abstract
CRRSILY
a5y glaw
M5UYM
9
g au
(HoH1IDY
o w 3 aw
1. ANuAAYLazANNUINYRINITITY
@ 4
2. Jnqilszaan
3. N uufa lunsIve tagrauingIYoa
ad
4.35M3
5. WAN3ITY
v
wva a a a 4
5.1 auaniemenmuazmanivesniniudauaznndunsd
=
5.1.1 MY
5.1.2 ANUHUILUY
a o 3 dy
5.1.3 Ysuanue il aianuauazA Ly
a 4 a ' d o Y
5.1.4 USunavewdshingeg wazvoaudsnszime 1A
5.1.5 Ysuusigens
a adda a a
5.2 3auUNIINNUsLANTNIN (EM)
a Adaa a a 1
5.2.1 yaunIgnNYszansawveaIu
@ a a 4
5.2.2 A3 INIITYVOIYAUNTY EM

[

v A 4
NNERIGEE

dy a ad
5.2.3 M3ueNFaaUNso 141
' v
5.3 msdsunaumnauilalaeld EM vewdu
5.3.1 wamsUsSunau

v '
5.3.2 mnewazmsti IdvesnndudandimsyUsunau

iv

vii

viii

10
10
10
13
13
14
15
20
20
21



viii

5.4 msudsanmmnaudlalaomsnindau EM vewday
5.4.1 gUNYNIEN NN
©5.4.2 ANBFITUINMININ
5.4.3 ami TWdhsgraenisuin
5.4.4 $WUAUNI FIZNaMINITn
5.4.5 519D IMIINDUUATHAINITNIIN
5.4.6 TUTANIINILAINABUUATHAINITNIIN
5.5 auIANIINIENINIAIA VD IAY
5.6 é’mm'mfummsﬁwqaﬁuﬁmmmnﬁm%"uﬂgﬂﬁ'umumfiu
5.7 Usmusigemis luauneuuazrasmsdgnduniunz Ju
5.8 Ysmnagige s ludumunzju
5.9 nsrzisaidunuiazanuiiuly 1§5egste
6. a3nan15I3y
7. YorauouUE

8 . 19NA1TD19D9

a 'd wva a
MANUIN 1 AATITHAVTARTNIINIENINLAZIAL
MANUIN 2 ANBULNTINIIATTIU

a d a ad
MANUIN 3 NISAATIZHYAUNTD
) v
MANUIN 4 JUTWNUMINATDUNAUNINILT
v

MANUIN 5 NITHNNIT DAY

' y
MANMIN 6 MsANYIBAsIAIYBITsThysAuimnzausremsigniieadu

Y a ] v v a
ADVUBAAITIH HATUBIAHDUUZUDIHNIINU YA

22
22

25

28
33
35
37
38
42
43
48
49
49

50

53
59
61
65
66

67

69



a3y

" Y
51 1 auiAniesmenimueInndutlsnnuranieg wagnIndunso 3 wiia
57 2 S lulnsiau Weawess Tnumadon densfuazunniliFouvos

b
fegranmndutlinurasiuazmnounsd 3 viia

=D

i
i
|

514 6 S1auTnTatlvesgdaunsd EM vnrudiu (log CFU/mL) Tuems

3 @UNNNVDI EM 38108 UNIa1a199

Qo

4 ey nazn 311 1M (EC) ve1 EM veneaiuiinainigg

€an
=b-

' a

@ [ 1 d
5 Ao 1anyae In IntiiAgIv039auN3 0 EM

€an
=b.

PDA 118 NA N899
.=' o o as
31U 7 msdauenlalatine 1agT5nT Streak plate

i

19 9 1uANiSe 31193 unsua (MY 1000 M)

[3

8 T (A3 400 1911)

CaN
=D.

€an .

] 3 ' v
51 10 W5 ldninTalatindaiden
o o o o J =1 A o
(a) 1ae1 s A (b) 51881 atesdwen (¢) s1dmiaee adesdm
(d) 5189173 (&) 318917 ATINANTUINIA Lag (f) I1TUIRIN

ﬂﬁ 11 L‘U@LL‘Uﬂ“V]LiU"]fuﬂGING] 91NN17 Streak YUDINT NA (ﬂ’]ﬁQ‘UUTU 1000 wn)
1)
31
dl o £Y ] dy % o} Q. Q' Y ]
1 14 mim"].vh’rh (EC) "UENG"I’J'E]UNﬂWﬂ‘UL!'ﬂ\THﬁ\?ﬂ'liﬂi‘l]ﬂ'ﬂﬂﬂﬂuﬂ'w EM 181897U

i

12 5¢ ﬂ‘UﬂﬁuﬂlfNﬂ'lﬂ‘ULL‘ﬂﬂﬁa\iﬂﬁﬂﬁllﬂ'ﬁ‘lm’w EM ﬂJUWUﬁ’)‘H‘VIL'JﬁW\NC]

€
=b.

13 ﬂ'lWLi’J“Ii‘UENGI’J@EJNﬂ'Iﬂ"ULLﬁQ ﬂﬁ\‘iﬂ'liﬂillﬂﬁuﬂ’m EM w8181

=b.

V]

a ad
15 @mﬁﬂﬂ‘vﬁ)dﬂ'lﬂ‘lluﬂﬂuﬂiﬁﬂTW‘Hllﬂﬂ’JEJ “L!‘VI 8 EM

€an
=Db.

lusgvuida (a) wazszuuia (b)

=D.

i

4 ad
1.]‘?] 17 ﬂ1WLfJ‘If‘U'(’Nﬂ1ﬂ‘ULLﬂQlLl]i?fﬂWW‘r‘illﬂﬂ'JEJi] ‘Ll‘Vl 8 EM

16 QMUY mmﬂaummwuﬂmum luszuuila (a) uazszuvila (b)

SN

Tuszvuia (a) wazszuvila (b)
ﬂ‘?i 18 A YU INGUAILAL i@ uszuuidla () wazszuuda ()
ﬂ‘?'l 19 mmsu1“1%11311%mmﬂmuﬂmﬂsﬂmwnuﬂmwaumtJ EM
Tuszvuia (a) uazszuuia (b)

v ¥
31 20 s Ifhvesnquaunumindani luszuuila (@) uazszuuia (b)

14

15

16

16

16
19
20
21

21

23

24

25

26

27

28

3 ° a ad o ' @ a
57 21 $uamgduns 3ermuaszriamavinluszuuida (a) 01113 NA 1az(b) 91113 PDA 29



& v

b.

[3 a

&

q
¥
a Y

d’ L4 ' =
31U 23 Iugaunsdianuavesngualuguluszuwide (a) 91113 NA 1ag (b) 911113 PDA

E4
LY

d' d ' a
1]‘" 24 iﬂu’)ui]ﬁ‘lﬂ’]'iEJ‘V]\‘WiTlJWUENﬂf]Nﬂ’JUﬂMclu52,"U‘1J‘1Jﬂ (a) 1115 NA uag (b) 1115 PDA

d’ a el L4 1 1 L QJ e s
31]11 25 ﬂi11131‘51&{]@11413‘”ﬂﬂ“lli’)ﬁﬂ'liﬁhﬂ‘quﬂﬁﬁ"]ﬂ@ﬂfﬂi‘ﬁfﬂﬂ HASYadIN1Triun 24 U

v v
() M Iasnunamua (b) woawssanavua (¢) Twunaidon

Cah

a va ' @ @ < :Jl g
g‘ij‘ﬂ 27 AUUANWNYNTINNDULASHAINITHUN (a) VDILUININUA (TSC) L mm%u (MC)

g ~ ' a
(b) Woaudanszme 14 (Vo) uammu%wmag (FS) Tuszvuila

4 wva 1 @ @ < 3 g
Eﬂﬁ 28 AUUANNNMUNTINNDULASTHAINTITUUN (a) VDILUININUA (TSC) Ly mm%u (MC)

[ { 9y 3 4 ' a
(b) vouanszmy 14 (V) nagvoawdanasey (FS) luszuuia
a wa <] ‘3 4’1’
317 29 auTiAve N IMLA (TSC) AT (MC)
3 & v g A 1 a
Yo INszMe 1A (VC) Lazuouianaeey (FS) voiau
d’ a 1 a
3U7 30 Ysmsigoimisaien Tudu

17 31 anwgevesdumuaz Junlgnluszezinaico Ju

i
i
i
i

U7 36 Usmmsigoisnannon uaznasmsignludu (60 Ju) Manmstigau

€l

32 yu1a (Fus0V29) Aumuaz Tuiilgnluszezin 60 Tu

an
=h.

° Y o A @
33 Swnuluvesdumuaziunlgnluszeziia 60 Ju

&an
=D.

o @ v o

34 1NN AAVDIAUMIUAZIUNTZZ1IAT 60 TU

€an
=D.

v
o Y

v LY o A @
5 U UNUVIVDIAUMIUASIUNTZOZLIAT 60 IU

€an
=Dh.
w

Gal

Y Y
9318UAY (a) W Iasunanua (b) Weawesanavua uaz (c) Inundiso
517 37 Psmmsigermisneu uaznasmsignludu (60 Tu) Manastiigeau
Y 1 J A A g L=
BNINAIUAI (a) LUNTITBY LaE (b) TNz

510 39 PsuaniFounaz denzdludumuaz Tundimsign 60 Ju

MFUYNIT
td' a SR ad a o
A1TNN 1 NITVADINANBYULAEITNITAUAIEH
n:' wva a dy Y @ () dy a ad
MINN 2 fﬂJ']J@]‘V]'Nﬂ'lUﬂ'l‘WLmz'VﬂQLﬂNLU@Qﬂ‘H‘Uﬂ\‘m'J@U'NﬂWﬂ‘Ullﬂ\‘luﬁxﬂ'lﬂ@umiﬂ

ci a v = [ = oA A
a1319n 3 U5 luTasou Weavosa Tnunaidoy danzd wazuuntigoy

a ada

M990 4 Snyaziazgls19gaunson1dnInns Streak UUOINTT PDA

Qq

4 @ ' a ada
M99 5 anyoy 1aggUls1egaun3on 1annms Streak UUBINIT NA

d‘ ' £ 2 LY a A A Q/ ~
‘Ll‘ﬂ 26 51ADIMITTDINDUNMTHUN LASHAINITHUN 24 U (a) LUNULKYY LT (b) TINSH

s 22 waurdunsovarualusernamsndnluszuuia (a) 91115 NA 1ag (b) 91115 PDA 30

31

32

34

35

36

S

38
38
40
40
41
41

42

45

46

47

11

16

18





