W\

14
)
Y

s1eUMIveatvauysal

dnamnlumsriiagnaselaoinlssnugamnnssu

uaz Yagsssunamnlniluiagliuilgaiirgea

d L) =
iﬂﬂ 1A 1917 AL UUNNT YDA s

a9MIAN 2548



rUfidRyan RDG452005

a s Y d
THNUMT IV AVUAUY TE

angmunlumsiniagwaseylnonlsanugamnnssu

o = 3/ s g o o
wazdagsssuna antiluiaguiuilgaigeau

AMZH IV

1. A.09. Munns yYaia (Hnihinsems)  undinendamaluladgsing

dy d a v A ¥
2. FALAT. AUNT YAUNHABYIUUN W Inenamdoalvi
o d =Y
3. 5A.A5.9nIngHal  Heuduns NHINENABVOLIN Y
4. WAAT. B1HY  WINAS NHIINeNdeBea vl
d a s
5.8 oda dayanwgny URINedgvs N
o d a o = o =t ~
6. M snY  Fidwu sIngnauma lulatigsnd

Qs =, 24
YAIATINIINY “AUIAZNTAIU?

avfuagulaad i uneIHETIaYUNIIdE (a02.)



fnfnynlszma

(Acknowledgement)

a L L & gl A L e
Az daveveugudninnunemumivmumsIten 18 I ms mivayulinuity
voveuguumInndomalulaggqiuid  umInendoveunnu  uazuninendeselv

] o
veveunmauijyun quinngs uaz uedigg Sauzdas s hineaeiiavauysel

A.A5.UUNNT Yguia
Wanthlasenis
AIMIAN 2548



i‘]aqﬁuﬁ%’gmaﬁu'[umﬂﬂﬂnﬁﬁ'u't’hﬂmﬂﬁ nmzﬂﬁmrqu“lﬁﬁﬂﬁﬂﬁﬁﬂm‘fuh’ﬁm
qm?{fufrﬁaaaﬂﬂﬁ'ﬁaﬁuuiﬂmﬂ%’g TnofifagUszaediddydel] Ae L d13r9uMaeing
srsunduny Tsenuganmassufiifnenmitaunsaimndiuile® 2. siuerToqd
nusqemsndngundmnnstanldessmemsnideldagin 3. wilagid
murnsalunsiulpamisauiiunsa-duvesdudiilssAninmiazenum 4.
witmnhieagang vwAadulls  saoudionui Tumamieiiundandn Taafi
dnonmluns1ifhuiel@nou 13 e Taafiiswemndng e NPK) T 6 ¥ila
s azneuvetinia Yoqmizita  aznouminudense lusgy  nanawuiaad
aunsoléiihudleld 27 uvis wasiifismemndngedl 9 wila IHun @ GuA sludge
upe moufenses matimia et udlinres maasTusen@emonuinay 53
uvs uaziiiinmemsfandngedl 11 wiia Rud alfendafios nldenuzdema nden
suzainfurud nandenses $1eudnmiles 4aq Mihierianfilismennsfemdngs
Ramuans s einufinaTavemin g TilSaarialai Tanzqaiunasg 8
IRiuerfagdndminisinnnmlasldessgennsindeldasgay unzwiiag
Fanantanuaansmlaadessmensfiy N P K "&ansIdfadenTaamdniurins
naailudlodunid miaefldsmemsgedaulnaifuTagduniai1dvnlsaaw
gadmnsay  unzSaqmieldainnsianas  deieiinaaldhimmaneududsilgnlu
Founanes  uazluaam lffoufeuduiomil  wuhWraniuasdniiluafideldiu~
Vinadildngemaiey N Indifesdu  dmiuinaildlunsBudpaudunse-as
vBsAu nwudag 2 wiia fe wiiausn ldun nmm’l’ansaqﬁ@fémjné’aﬂﬁﬁuﬂmc‘fmn
gernnsadivanwdvdidiunse18a unzdhudlet a8 lusazifoaiu  wind 2 18
fujunaiitivuiadn q fu Tanumnzannaluaslddfnlseanmauiiunsavesdu .9
mazamnn 198l innann q Taevinli pH yosRuRLTUDI N q uozeglufuldum
uazi’aaé’qﬂﬁ1’;ﬁi1ﬂ1gﬂmn'ﬁ'~ammzﬂuﬁnzﬁmﬂdﬂiﬂqlﬁﬂﬂuﬂ?mmmnq Fumnzaud
0:ﬁ1'1ﬂ‘1%’1umsﬂ%"uﬂqaﬁuﬁtﬂuvﬁqniﬁ’uﬁrﬂﬁmi’ wazmauna il 4

v



Abstract

At present the government has launched a policy on reducing the
importation of chemical fertilizer and promoting the use of local materials
to be formulated for fertilizer. Thus this research project corresponds
with the government policy. The objectives of this project were; (1) to
investigate the sources of material which had potential to be used to
formulate fertilizer, (2) to study the release of N P K from the selected
materials which contain high N, P, K, (3) to find materials which were
suitable for improving soil acidity and (4) to find method for formulating
fertilizer from those materials. It was found from this study that in the
Northern Part there were 113 sources of materials and 6 of them contain
high N, P, K for example sludge, mushroom waste, filter cake and
tobacco leave. In the Central Part there were 27 sources and 9 contain
high N, P, K for example black sludge, red sludge, yeast sediment, filter
cake and rice brand cake. In the North-Eastern Part there were 53 sources
and 11 contain high N, P, K for example peanut husk, tomato peel,
cashew nut hull, filter cake, rice brand waste, kapok seed, bagasse ash,
soybean hull and cassava peel.  All materials containing high
concentration of major plant nutrient elements were analyzed for heavy
metals and found no one contain higher than the standard allowance,
Therefore we selected these materials to study the ability of releasing N,
P, K when applying into soil and found that all tested materials were able
to release N, P, K at satistfactory level. Since most suitable materials
were organic therefore the formulated fertilizers were organic fertilizer.
These organic fertilizers were tested on plants grown both under
greenhouse and field conditions in comparison with chemical fertilizer.
Result showed that at equivalent N rate organic fertilizer produced from
our project performed equal to or better than chemical fertilizer. For
materials used for improving soil acidity we found two sources. First was
filter cake containing high calcium could be used for correcting soil
acidity and also at the same time it was organic fertilizes. The second
was ground calcium carbonate containing various grain SiZes were very
suitable for improving soil acidity. Because this material could be used
in large quantity with slowly increasing soil pH. At high quantity in soil
various grain sizes of calcium carbonate could prolong neutralizing soil
acidity. The cost of this material is cheap enough to be apply into soil in
large quantity which is very suitable for pasture and horticulture crops.
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Ta‘q Total-P Tatal-Ca Total-Mg s In Ma Fe Cu Ph cd Hg Ni Cr
kG Y Ye Y ppm ppm ppin [ ppm | ppm | ppm | ppm | ppm  ppm
LAuDmn 205 20.¢ 0.020 2000 | 5500 [ 7500 | woe | 555 | 47 | 21 | 374 | 125
i
2. iurpenva 240 20,6 0.620 2,000 1300 | 23000 | 240 715 $7 | 286 | 149 | 208
(Upiu P dmu)
3, iuomvia 220 20.0 0018 - 1800 | 2,000 | 14000 | 180 158 57 | 174 | 39 | 305
QiU P dyu)
4, iurloouvia 9.0 18.0 0.450 So0 4,500 | 14000 | 120 | 668 13 | ez | 152 | 422
afiuthanun
dmw)
S.FLY AsHia 6.8 15 0.650 0.83 140 820 | 51,000 | 40 9.6 T 184 | 146 | 275
& Bfdniwillen 6.2 1.5 0.375 0.34 80 720 3300 | 40 29.6 3w | 15 | 306
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R
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By
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YvP
10. TaTatuiving 18.0 10.500 a0 700 480 | w0 | 628 | T |1 | T T
sonn,
11. #uifu andn) 3.0 4,500 - 40 780 1400 | 20 6. T | 126 | 178 | T
vmhinyes

ppm = part per million, ppb = part per billion, T = trace

9onan AT e lumseh 1 miulddanudmennnssliguandalumslfuanmdu uaz

e ndnuafisuds  Semsalingemufviddludug  Sndludwaunnfidesgde

TavzminfiswidluduasiodequnimuesdysTnn $u Pb, Cd, Hg, Ni uaz Cr svdesliaglulTnm

Amndnasg i mua

Tudwagi Ien Tssanmaamnssuiisntunlflunmliinlgaigedn e giiudmou

Ve owoo o
Uiy dendangluasieh 2



A19197 2 Industrial wastes in Thailand

Products Factory number Organic wastes
Kinds Amount
(tons/year)
Beer 2 Effluent sediment 10,950
Spent grain 40,150
Brewer’s yeast 7,300
Sugar 43 Bagasses 6,505,760
Filter cake 604,805
Soda 2 Effluent sediment 803
Liquors 13 Molasses alchohol 109,500
Monosodium glutamate 3 Glutamic mother liquor slop 73,000
Humus 7,300
Effluent sediment 1,460
Rice meal 769 Rice brand 7,600,000
Canned Pineapple factories 15 Skin 365,000
Peanut dehaul factories 30 Husk 10,950
Vegetable oil factories
1. Soybean 21 Soybean meal 131,400
2. Castor bean 1 Castor meal 18,250
3. Rice brand 5 Rice meal 182,500
4. Palm oil 20 Oil palm cake 47,450
5. Coconut 76 Coconut cake 9,855
6, Cotton seed 1 Cotton meal 27,375
7. Kapok seed 2 Kapok meal 5,840

Source : Nantakorn Boonkerd (1992). The application of bio and organic fertilizers in Thailand. p 88-101.
In : Proceedings of the Conference on the Conversion of Agriculture and Agro-Industrial Wastes into

Fertilizer Manila, Philippines.
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nam i nzlavzuinluiagdunidvesiredsfidadonudrNiilismeims

i (%N %P %K) gavesutminenasmaluladgsni

ﬁ"laﬂ'nﬁ Code f1eea ppm Co ppmCr | ppmCd | ppmPh | ppmNi
1 sU1 wienduilzsa 0 0 0 86 0
2 SU4 Tudulzsa 0 0 1 61 11
3 SU9 £ 0 0 0 70 6
4 SU10 Tuna 0 0 0 52 0
5 sU11 Tidviuanlud 0 0 2 61 15
6 SU15 mnima 0 0 0 75 0
7 SuUils sludge 0 )] 0 61 0
8 SU20 mndausadn 0 0 0 70 0
9 sSu27 filter cake 0 0 0 79 4]
10 SU29 mntiea 0 0 2 83 0
11 Su3l uthinsoq 0 0 3 52 0
12 SU32 sludge 1A 0 0 8 142 15
13 SU36 $19Ina 0 0 1 122 12
14 SU37 $rdand 0 0 0 140 0
15 SU38 $dmnd 0 0 0 122 0
16 SU43 AIN%57 0 0 0 61 0
17 SU44 MnToT 0 0 0 98 0
18 SU46 sludge 310 5.9.40 Winszdles 0 0 4 107 0
19 SU47 1Waenwa 1Al 0 0 0 195 0
20 SU49 GRGLE 0 0 0 140 0
21 SUs4 i]uﬁlﬁmm%"m‘*aﬂﬁ' wrinangh 0 0 4 88 0
2 sUss | mindmusadildninmsnaainn 0 0 11 79 0
23 SUST FUAALIA bottom 0 0 0 0 0
24 Su62 $razfanini 0 0 0 0 0
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m31fi 20 wamisimnzilanzninl uTogsundvesheaisiinaionud s werms

WD (%N %P %K) JaUsamIngdevanuuny

§a801971 Code fI8819 ppmCo | ppmCr | ppmCd | ppmPb | ppm Ni
1 KKU W8 nliondunie 0 0 5 122 0
2 KKU W10 nIMTIONT 04 0 0 0 61 0
3 KKU W18 B - 0 0 0 43 0
4 KKU W20 Ut 0 0 0 79 0
5 KKU W21 nidonuzitiamea 0 0 1 122 8
6 KKU W26 it 0 0 3 89 0
7 KRU W32 Mgy 0 0 6 79 0
8 KKU W33 R YN 0 0 0 43 0
9 KXU W34 nmima 0 0 0 77 14
10 KKU W35 fnmlenieg 0 0 6 88 0
11 KKU W40 | $1osuimiion) 0 0 5 86 0
12 KKU W42 $wwaucdain) 0 0 0 141 0
13 KKU W45 wanuatde 0 0 0 122 0
14 KKU W46 e 0 0 0 0 0
15 KKU W55 mmima 0 0 0 29 4
16 KKU W57 Huomrzdad 0 0 0 14 0
17 KKU W63 arfiemju 0 0 0 0 0
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mnan 21 wamsimnelaneminluTaqdunIdvesirechafifndonudadifismerms

Han (%N %P %K) gavesumianmamdnalvi

ﬁ?adlq?'l Code A8l ppm Co ppmCr | ppmCd | ppmPb | ppm Ni
1 CMU W1 KC1 0 0 0 23 35
2 CMU W3 KC3 0 0 0 23 0
3 CMU W4 KC 4 0 0 0 0 0
4 CMU W7 NAAIMUI 2 0 0 0 0 0
5 CMU W8 nnAZNB 0 0 0 14 15
6 CMU W9 Tudum 0 0 0 23 0
7 CMU W20 Tuegu 0 0 0 28 0
8 CMU W27 180U 0 0 0 0 0
9 CMU W29 nlendurlesa 0 0 0 28 0
10 CMU W33 Filter cake 0 0 0 0 0
11 CMU W34 uldendulzse 0 0 0 47 0
12 CMU W35 mMnidte 0 0 0 85 0
13 CMU W36 AENeUUBINT B 0 0 0 23 0
14 CMU W40 HnavaoL 0 0 0 0 0
15 CMU W42 luden 0 0 0 47 0
16 CMU W49 st Tnanu 0 0 0 27 0
17 CMU W51 i Inassu 0 0 0 0 0
18 CMU W52 MN391 0 0 0 0 0
19 CMU W53 mnudadanies 0 0 0 28 0
20 CMU W54 Sdosmziianouuds 0 0 0 28 0
21 CMUWs7 | minagnewtiotfmiude 0 0 0 0 25
22 CMU W58 wunlAandunieg 0 0 0 0 8
23 CMU W6l s 0 0 0 0 0
24 cMuwez | YafudfuFvasnidfansen 0 0 0 28 0
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Treatment szas01 (Wen) wdamalatiuiu
1|2 3| 4|5 | 6|7 8]9 w|ul|n
ﬂ’lﬂﬂﬁﬂﬂiﬂ\l 740 | 781 | 780 | 781 | 780 | 782 | 785 | 7.74 | 7.70 | 7.63 | 755 | 7.21
Augunazug 559 623 | 631 634|635 | 633 | 640 | 6.37 | 647 | 661 | 643 | 654
Aufusum <3y, | 540|532 | 517 | 576 | 581 | 5.86 | 5.69 | 5.83 | 5.88 | 585 | 6.00 | 6.02
Auduviin 3, | 512 | 528 | 553 | 555 | 5.53 | 5.54 | 5.57 | 555 | 5.65 | 573 | 586 | 5.89
Aufuvine >3, | 503 | 514 | 546 | 547 | 546 | 545 | 562|560 | 572 | 572|570 | 571
*fURALT0 3 41
mniafi 23 navesmisldiiuduuinadieg lumstFu pH @Guah = 1:1) vesfiunaa
(geduy35ud) veaumInndumalulatiyand
Treatment szavIal (ev) naamalaiudu
1 |2 3| 4| s [ 6|7 |8 9 |10|n|n
ﬂ‘lﬂﬂﬁﬂﬂ‘.iﬁ‘l 723|762 | 766 | 759 | 762|765 | 758 | 760|752 | 753|728 )720
Audunazvuig 594 | 610 | 623 | 635 | 643 | 645 | 6.62 | 6.55 | 6.60 | 6.59 | 6.64 | 6.66
fiufuyum<3un. | 580 | 581|602 | 608 | 610 | 6.13 | 626 | 630 | 622 | 637 | 635 | 6.38
Aufuruimsan, | 577|589 | 594 | 595 | 600 | 6.00 | 6.08 | 6.14 | 620 | 6.13 | 620 | 6.18
fufuvuin>3un, | 580  5.83 | 579 | 582 5.80 | 582 | 5.96 | 5.90 | 587 | 5.96 [ 598 | 5.93

] oy
*ANAAYVDA 3 ¥
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M3 26 wavasmslaAuguInaniag lunsUFu pH @i = 1:1) vesdsuifene iy

(YA mhne) veanm Iinsdavoslni

Treatment 1zaz121 (Aev) wdamalatiury

1 2 3 4 5 6 7 8 9 10 11 12

nmMHiensad 462 | 452 | 458 [ 452 | 440 | 459 | 447 | 447 | 448 | 420 | 461 | 443

oy

nuﬂjuﬂnzwm 440 [ 495 | 455 [4.73 | 498 | 471 | 451 | 4.77 | 447 | 473 | 467 | 549

=y

Huﬂummﬂ<3un. 452 | 490 1 491 | 507 | 496 : 507 | 4381 | 5499 | 497 | 503 1479 | 584

Auduse 3 uy. 432|450 | 437 | 449 | 450 | 444 | 441 | 446 | 438 | 443 | 411 | 4.95

AUAUMNA > 310, | 427 | 4.57 | 440 | 461 | 4.60 | 454 | 439 | 448 | 443 | 439 | 416 | 495

. E
*ANADBYDY 3 B3

13T 27 waveamislanudwuinaeiag lunisd3u pH @se:ih = 1:1) vesfwsifsaziden

EAUTITY3) 13 M I STl

Treatment Tzazaal gAsy) HaanslaRudy
1| 2 3 4 5 | 6 7 8 | 9 | 10| 11| 12
ﬂ‘lﬂ'l‘lﬁﬂﬂi?)\l 456 | 452 | 4.58 | 437 { 437 | 437 | 431 | 434 | 417 | 401 | 432 | 4.28
Hudunazyua 517|517 | 528 | 528 | 558 | 538 | 5.00 | 499 | 511 | 503 | 559 | 523
Auduvine<3un. | 621 | 623 | 623 | 636 | 641 | 618 | 5.9 | 6.10 | 630 | 609 | 6.66 | 6.25
AuduIg 3 Uy, 4921470 | 469 | 465 | 467 | 433 | 455|446 | 442 441 ;528 | 47
Huduuuin >3uu. | 463 | 448 | 446 | 4.64 | 463 | 4.33 | 4.59 | 444 | 435 | 430 | 517 | 4.90

» W
*AURAVUDI 3 A1
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