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Development of bio-fertilizers of fermented sludge mixed with
banana pulp and fermented sludge mixed with bagasse
as additive nutrients to the plants.
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Development of bio-fertilizers of fermented sludge mixed with
banana pulp and fermented sludge mixed with bagasse

as additive nutrients to the plants.
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Abstract

Natural compost or organic fertilizers suitably applied to soil since it improves soil quality, is
cheap and easy to manage, and has no pollution residues. However, the right ratio of ingredient
types as well as enough fermentation period have to be tested in order to obtain suitable fertilizer
for each particular plant species. In this study, researchers have conducted experimental
fermentation of organic composts composed of various ratios of either residues of bagasse or
banana pulp mixed with sludge. This organic compost performs as organic fertilizer adding nutrients
to the sludge since the sewage sludge, by itself, can only help improve soil structure, but has
insufficient nutrients for the growth of plants. The sludge in the experiment was obtained from
sewage sludge at WatSuanKaew, Nonthaburi province. The results of the organic compost after
fermented 49 days showed that the compost turned to brown and black and most plant materials
were already macerated. The compost of sewage sludge mixed with banana pulp in the ratio of
both 0.75 to 5.0 and 1.0 9 to 5.0 yielded the best growth of the morning glory. Both formulas
accelerated the growth of seedlings of the plant to a high average of 15.0 + 0.3 cm after grown
forld days. The concentration of main nutrients was also close to the values specified by the
standard compost. This banana pulp compost with pH 7-9 helpedreduce the acidity in the soil.
While organic fertilizer derived from sewage sludge mixed with bagasse could only help accelerate
the growth of the seedlings, but did not accelerate the proliferation of immature plants.
Additionally, the ratios of carbon to nitrogen in all bagasse composting samples were more inflated,
whereas the nitrogen, phosphorus and potassium were under the specified standard. This bagasse
caused lower pH to 5.0-6.0, contributing more acidic to soil. From all results of these findings, the
organic compost from the fermentation of banana leafs was, therefore, appropriated for improving
soil quality, by mixing with sludge. The organic compost provided enough major and minor nutrients
that stimulated the plant growth as well. However, the formulated ratio of the bananas leafs and
sludge mixtures needed to be prior experimentally tested.

Keywords : Sludge, Organic fertilizer, Banana Pulp, Bagasse, Growth
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AARNUIN Y

a ada 6 1 + C%
N9 V.1 'Jﬁ’)Lﬂi']%‘VWYJE)EJ’NiJ‘EJWSJﬂ

o w a ¢ ac o A A dy
[RIZAY) INYNIINAINSHK 9N19/%anN19 rsesdlanldy
) Titration method
1 OM (Organic Matter) gunsallnmse
Walkley and Black !
_ YANNYDY YALNINAU
2 N Kjeldahl method ) :
uazgunIallnivsn
3 P Colorimetric method UV - Spectrophotometer
4 K Extraction method Flame spectrophotometer
5 pH Electrometic method pH meter
, ey wheads nyzdadldiedieiiu
6 Moisture Gravimetric method L ¥
LLa%@’NLLﬂ’J@@WJ’DﬁJU
i ;- ddnInermansinen 1 TMLINAY nTuNMUIRY

Neme - OM (Organic Matter) fie Usunudunsedng
-N fe Usunalulnsiaunsrun
-P fAp USunauweanasaniviun
-K A USunadlnunadeunaviun
= I [~ 1
-pH Ao Arudunsa - Ang
- Moisture A8 AIAINNTY




uUNIBAIUBUUIEBUNTEING (OC %3aOM)

(FININOFANSINDNITHAILINAY  NTUNMUINAL)

\n30slanazaunsal

WUNLUANUIS (Magnetic bar) wagluniufnainesises (Magnetic stirrer)
wsesuiuargunsalingg Nanduluiesufifinis

Ea A e

IS ad =]
A713LAULLASITLAIBA

1. asavaneslnunadeulalasiuniuesuea (IN K,.Cr,0,) wisdlnaazaie
Tnunadeslalasiun (eUf 105°C) 49.0400 n3u Tuthnduvnlriusunmsimunl ans

2. nsagaisnutuL (conc H,S0,) 98%

3. asazanewlodSanenludoudamno suasuea [0.5N Fe(NH)2(50,)2.6 H20] s
196.1 n%u azasluthnduudufunsedaiiasnduduzo va. ¥lrfudiudsinnsdeindu
wldUSines 1 des Yinameaesfaueuludsudamniiviiufiseriulnunadeslalawmly
arsazans Blank azunmunauesteadiviaswennesaueuludondamin

4. 995lnsHuuulnsau (O-phenanthroline ferrous sulfate indicator 0.025 M)
Waedlagara18eesnsiuuulnsay 14.85 n5u wagassadawa (FeSo,. 7H,0) 6.95 NSy
USuusinasidu 1 ansieindu

ada ¢
A9IIAICH

1. nnstieuaans (Digestion) Tasnegsiiunazden 100 fadnsu adueesiauuiesm
anavuIA 250 8. Wi 1 uesuoalnuvadenlalasiuy 10 ua. unsadaiisndudy 10 wa.
melugaiuudauuglmanfundlidaiy

2. mslnnn (Titration) Wistindu 100 wa. adlude 1. Adilmbuiigamgiives

a a a 6 Y} 6 = U v v 6
AnduAawes 0.5 ua. Inmsaduwlessanenlutlondamnanududy 0.5 ussuea IAYA
Waguanaddudtiiniawne walteuusunsveslnunsu (titrant) Aldat Ui



3. mymuadlgIdves Walkley —Black

% OC = [meq K2Cr207-meq Fe(NH4)2(SO4)2.6H20] x0.003 x100 xf

gm dry sample

= [N1V1K2Cr207-N2V2Fe(NH4)2(S04)2.6H20] x0.003 x100 xf

gm dry sample

N1 = ypsueavesEsavarelnuaduulalasiun

V1 = 1. vesd1sasanglnunadedlalasium

N2 = upsusavasasaraelessananluflougaivn
V2 = wa. vesEsavanuwassaLeuludaudainn

f = correction factor nAuU1.3

gm dry sample = UNUNLAIVDIAIDE

megelengnunaiinneiluguresdunseing (OM) ldgns OM = OC x 1.724
A1UN150ATE%AY O/N ratio Wuenlaannisauin Tnetaiesieidunseasuau

waglulasiuunuanluans
C/N ratio

%0OC
%N



Jsunaululasiaunanun (Total N)

(FININOIFANSINDNITHAILINAY  NTUNMUINAL)

\n30slauazaunsal

1. 13093l nedey 4 A
AanATu (Hood)
3. ATedEREURLAanIa (Kjeldahl digestion apparatus) wasianeoeviinlAull

N

dnwazduurislansAnasuiivesussquan (Digestion block 138 heat block)

4. \A3RINAUTDUAAATE (Kjeldahl distillation apparatus) V3OS 0INaUVS
naealA (Distilling unit)

5. aealn Kjeldahl flask 9119 800 1a. WisenasawA2 Digestion tube WU
250 ua.

6. VIMAIFUTNN (Erlenmeyer flask) Yun 500 a. 138 250 wa.

7. 0sm (Burette) vu19 50 ua.

8. YUn (Pipette) N3onNI¥UONAN (Cylinder)

aA15LAlnazASmIeu

1. nsagadsniuu (conc H,S0,)

2. \nanlaielansonland (Commercial grade NaOH) 8nsidau 1 : 1 w3ey
Mnnndaladieulensenles 1 nn. avareluindutansuseladienlonsonlas
ARgrade 40% wispnanlaienlansonles 400 n3u avaneglutngu 1 dns

3. nsAUD3N (Boric acid) 3% WaBRINAIAUE3N 300 NS avaneslutindu 10 ams

q. miﬁ%%'gﬂé’mﬁﬂ (Kjeltabs) Usgnausme 3.5 n3u 984 K,50, uag 3.5 un.
999 Se Wio Mixed catalyst fiUsznaufe K,50,,Cu SO 10H,0 uazSe Tusnsndu
100 : 10 : 1 waiuAgnLAETlidiu

5. duAAmeasnan (Mixed indicator) wseslaainnsazats 0.22 ndu
bromocresol green Way 0.075 N5 methyl red azatglu 95% ethyl alcohol §11u
96 w@. 1y NaOH 0.1 M USu1ns 3.5 ua. waadseiu

6. aazatsnsANdeIAsEIL 0.1 M wdsulaglnmsaiuansaranesnsinsuainy
Wntuudusulagasazangsslagn standardize 698 potassium acid phthalate @ms
Taiana KHCgHO, fnnauigrdgannifiouliigaautuaedu primary standard aaseuly
wiasnenseuft 120°C Wunan 2 $lua 19 phenol phthalein «Ju indicator Wioanawdey
Tnglmnsaiu Na,B,O; 10H,0 finsruanududuiintueu Tngld methyl red \u indicator



A53A51A

1. n1sdeeaane (digestion)

- FashegafiounazunanBunud 0.5-1.00 N3 (Kun150uTl 65-70°C
Hunan 2 $9luq) vunszaensesuazioldly Kieldahl flask vu1a 800 wa. Wienaontioy
digestion tube ¥R 250 wa. AnasdLsagUsAIngIwIU 2 Wi

- @Y conc H,50,20 wa. adlu Kjeldahl flask 4159 15 wa. aslunasnui?

- 91 blank wazA1981991984 (reference sample) IneAsiAgIAU

- ihlugaslu Kjeldahl digestion apparatus l¥gamgiuseunns 100°C-
250°C-400°C %38 digestion block l¥aaumgiiuszanm 400°C auldansavanelaldiom
Uswanas 2 v, feliliduduthngu 400 ua. iedeunsallunsdesifumnasauiaifuni
néw 75 wa. wldasavanela

2. M3ndu (distillation)
~1p309 Kjeldahl : Tdansazanensaua3n 50 wua. aslu Erlenmeyer flask
WA 500 18, en Mixed indicator 4-5 g WlUa95095U distillate annipdesndulnglst
Uanevaeawiiduegluasazaisuein udninasazanenanlafoulansenled (1: 1)



Usunaunaanasanaviun (Total P)

(FININOIFANSINDNITHAILINAY  NTUNMUINAL)

\n30slauazaunsal

UV-Spectrophotometer
wliAuseu (Hot plate)
LASDITIALLDN NANYU 4 AILLALY

AL Dd -

gunsalipseaninldluiosuinns

A15uAlnazASmIeu

1. ﬁﬁaﬁﬁﬁﬂﬁlﬁﬂ’g ammonium vanadomolybdate %38 Barton’s reagent
Usznaume
e A- wisnannsazaneueslinilealu@uwamn (ammonium molybdate
- (NHq)Mo10,q+ 6H,0) 25 nfa Tutihndu 400 wa.
o1 B- wisnanuenludleuumunan (ammonium meta vanadate -
NHgVO5) 1.25 ASu 1u1§wn5uﬁ%ju1ﬁ§au 300 1@, AlFBULENRUNTA HNO, Wt
aslu 250 wa.
11 A uag B 1waniu Usuusunesdu 1 dns
2. ansazaeeaneianInsgIu (Standard  Phosphorus %38 Stock Standard
Solution) 50 mg/L w3ealaedy potassium dihydrogen phosphate — KH,PO4 Fauns
ouWaTigaungdl 105°C WWunan 3 $2lus Tneds 0.2195 n3u avaefetnnduluuiunsli
Hu 1 ans wwldiansasanedeiinleaneany 50 un./ans ieaznsuduasazarevieanesa
1,000 1n/ang Alalneds KH,PO, 4.393 nfa azanedisthndulsulsinesTidy 1 ans Wiy
TugiBuitonmai a°C ileagldidu working standard Almdenansazanevleanasa 50 vi3e
100 un./ans laeasia999lanIumaIng

A5AsIeH

1. nsmIsy working standard — taediua 0, 1, 2, 3 WAy 4 1a. ANAITAZAE
Woanesau1nsgiu 50 un./ans Talu volumetric flask aun 25 ua. {iuthen Barton 5 aia.
UuUsanaslidu 25 wa. sethnduwgnlidndudiowTounnududures P u 0, 2, 4, 6,
8 UN./an3



2. mawdsumsavanefoglnggnasara1efiogne 5 ua. ANunsEUIUNIS
gogaany (digestion) aslu volumetric flask vu1a 25 wa. {Bu1en Barton 5 wa.
UfuUsnesTsidu 25 wa. dethndumglidfusassaislfmAndauy saiognation
30 W19l

3. ﬁaumsi’mjuméaa UV-Spectrophotometer 1AUsganu 30 w1l FepuEIAaY
(wavelength) YouAIDIT 420 nm. v standard curve 910 working standard 0, 2, 4, 6, 8
1n./an3 feuudiieln blank nSeuiishegnidrduazfegeiidosnsinei

4. Yarnududuvesdluansavatefeisdiendas UV-Spectrophotometer
Auduvesdaziiulfnalaenssivisinarnududuresieanesaluimega@eg
blank wagfeensensdanyiluriusaseai)

5. NNIATUIN

%P = r x100 xd.f. x100
10°S
r = Anfienldaniedemiaeduppm
df. = dilution factor 1@u25/5 #3925/1
S = Umlineee99s

fnFpINsHaIATIelugUTes P,Os 14 factor 2.2914 Aauen P Nle



YSuralwunaideaunsiun (Total K)

(FININOIFANSINDNITHAILINAY  NTUNMUINAL)

1A3a93a/a15LANN 1Y

Flame photometer
\3ostiaziBen nedou 4 S
KCl AR. grade

conc. HNO3

el e

A5AsIeH

1. M3wi3ey Stock standard solution (1000 ppm K) - delnuvnaidennaslss (KCU
Firunseuuiedl 110°C WHuan 24 Falus 1.9067 nda avanslutingu 200 wa. iy
nsalumsnndu (Concentrated nitric acid) aslu 12 ua. udusuUsumadu 1 dns A
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