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STUDY ON PRODUCTION OF ORGANIC FOAM FOR LIGHT WEIGHT CONCRETE
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Abstract

This project is the collaborated research study with Professional Block Co,Ltd., which is a producer
of light weight concrete (referred to as LWC), as well as Department of Environmental Scicnce,
Ramkhamhaeng University. It was funded by IRPUS-2007. The study is aimed to develop the production
process of LWC by using the organic foam that is extracted from the domestic soybean. The experiments
were sub-divided into 2 parts; 1) study on the production of organic foam from soybean, and 2) study on
the compressive strength of LWC.,

The results were showed that the value of foam stability at 15% wt. of soybean and 2.0N of H,SO,
was found to be the maximum valuc at 600 ml. Mcanwhile, the density and compressive strength of LWC
were found to be 991 kg/m3 and 41 kgfcm:, respectively. The thermal conductivity was 0.193 W/m'C

Keyword : Organic foam, Soybean, Compressive strength
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ARHHIN N1

HANINATOUAIANUHRHILEUUAA NI I3 IYDIDFHIDNN

r 1 =] = o d
mmmwumuuuazmmumuswaamﬂﬁﬂumm'm 10% 1.5N

i

Us1as TluBun3s g UInen AL U9 AWHUBIY
(m1) (kg) (kg/em) (ke/m’)
! 59 82.42 1170.64
375 2 5.91 82.55 1169.44
3. 5.9 81.31 1165.49
I 5.90 82.09 1168.52

L 5.52 64.64 1108.46

400 2 558 62.69 1104.76
3 551 62.45 1091.64

mi 5.54 63.26 1101.62

L 5.54 52.67 1089.84

425 2 5.53 54.89 1084.93
3 5.55 5235 1086.19

Do 5.54 53.30 1086.98

! 551 47.02 1057.30

40 2 5.52 42.90 1088.35
3‘ 5.59 41.38 1092.83

iy 5.54 43.76 1079.49
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MAKHUIN 0.2
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(ml) (kg) (kg/em) (kg/m’)
1 6.49 83.26 1276.55

375 2 6.47 101.09 1267.48
3. 6.45 95.78 1268.97

Indy 6.47 93.38 1271.00

1 6.01 77.16 1194.20

400 2 6.12 82.13 1211.53
3' 6.00 81.14 1192.75

1na 6.04 80.14 1199.50

1 6.00 78.55 1183.64

425 2 5.95 80.49 1172.58
3: 5.93 77.50 1174.72

1n%y 5.96 78.85 1176.98

1 5.61 59.94 1107.94

450 2 5.68 67.29 1121.39
3. 5.63 53.48 1115.29

inde 5.64 60.23 1114.87
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MANUIN N3
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(ml) (kg) (kg/em’) (kg/m’)
1 542 52.73 1058.88
375 2 5.50 51.02 1058.09
3 5.48 54.89 1062.55
A 547 52.88 1059.84
1 531 47.80 1032.07
400 2 5.29 46.09 1029.93
3 5.30 47.74 1032.57
ey 5.30 47.21 1051.53
! 5.30 30.57 1022.04
425 2 5.19 3169 1013.33 |
3 5.27 35.32 1028.87
i 5.25 32.53 102141 |
I 5.24 22.15 99653 |
430 2 5.26 23.12 1002.71
3. 5.24 26.35 1001.26
i 5.25 23.87 1000.17
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MAHUIN N.4
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v
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(ml) (kg) (kg/cmz) (kgfm})
1 5.51 55.06 1077.26

373 2 5.58 56.50 1086.08
3 5.58 56.06 1087.13

mey 5.56 55.87 1083.49

L 5.39 43.59 1044.03

400 2 5.33 48.16 103631
3 5.41 50.88 1046.14

Y 5.38 47.54 1042.16

1 5.07 31.77 995.69

425 2 5.05 32.38 994.54
3. 5.08 61.62 984.65

S0 5.07 4192 991.63

! 4.79 31.73 952.86

430 2 476 34.62 938.70
3 476 3031 941.25

iy 4.77 32.22 944.27
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MAHUIND D5

1 1 o 9 = ad
ﬂ1ﬂ31ﬂﬂuuluullﬂ:ﬂ'ﬂﬂllmalﬁJmﬂQﬂW'ﬁﬂlTIﬂnauﬂ?U 20% 1.5N
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FITHHAUINT

anh Wmin ANUHUULY
(ml) (kg) (kg/em’) (kg/m’)
1 6.17 69.70 1197.96
375 2 6.19 65.99 1197.72
3 6.22 65.42 1203.54
ity 6.19 67.04 1199.74
L 5.93 56.92 1159.19
400 2 5.87 54.90 1133.90
3 5.90 54.97 1137.74
e 5.90 55.60 114361
! 576 45 88 1109.24
425 2 532 44.59 1042.94
3 5.85 46.23 1138.19
BEU 5.64 45.57 1096.79
1 521 35.56 103128
450 2 530 | 3830 1044.39
3 5.41 36.33 1064.26
iy 531 36.73 1046.65
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MANHIN N.6

[l 1 =] = =g
AN WA U WUUUAZA WUV AT U005 15 INudUNTa 20% 2.0N

Bannaudunsd | gnil Y AT A5 AUHLLLY
{ml} (kg) (kg/em’) (kg/m’)
1 5.90 58.54 1137.74

373 2 591 56.10 1139.69
3 5.89 57.23 1147.48

pel 5.90 57.29 1141.64

1 543 48.45 1044.98

400 2 5.48 51.64 1057.49
3 554 51.86 1067.62

i 5.48 50.65 1056.70
! 5.06 41.85 984.11
425 2 498 38.70 974.96
3 4.98 41.75 986.54
"“fi{ 5.01 40.77 981.87

! 455 26.01 93126
450 2 a3 3077 92918
3 446 28.02 918.41
_ e 445 2827 926.28
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MARKIN N7

PRI EY, msiawieuyesdgulann

o o - o = 0 0

RPN ILN (NQUNNINDY 60 + 5 'C (W/m* C))
(%) 15N 20N
15 0.203 0.193
20 0.186 0.156
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MAHUIN Y
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[ wooe e ¥y 9
M3 InAR LU NI ATaTHS Uy (H,SO,Conc.)

L Eq o, &
NNPAT N = —x% 1o (1)
L
g
Eg = (2)
Eqwt
Eqavt = (3)
n
¥ 9 =
Tay N = anumuduvoImsiail
o ) o a Y oY 4w
vutioms = uodumilomiveansagadIFnEuTumiIiy 98.0 %
Eq = aueusohminulumsswnumamis
L - YTnasvesans (@as)
¢ = AMEMULULYe NI AUy 1,840 niuRetas (g/ L)
Ed
Ggwt = UMinauyavesms (g/ Eg)
b ay w al = ¥ 9 [ o [ 4
MW — anbhwiin lwanavpansagaisnduduminu 98 nTuae luan( g / mole )
N - Usmanmnlumsinlgisewes H,S0, i 2 (Eq/ mole)

unna agluaanisi ()

98( _g_)

miole

15)
niole

—49.5.
Lq

Egwt =
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unua adluaunisy ()

I
(8]
~
Uh
Lh

TN

by
~ 18
N A

HNUAT A9 UANNITN (1)

N =37.55 Equ 0.98

=368 N
¥
o W 1 w o & At [ I'd
Fay AU uTuToInsaTan 3 ANAIIIAY 36.8 UeTUDA (V)

=y d' = ar L) 4 =y P c; Y 9
ﬂWiﬁWﬂﬁﬂWiﬂﬂﬁﬂﬂ%:m‘uﬁﬂuﬁ'l‘iGI’JElU'N Lﬁ?) H3UIR5 400 Hadans NANMVLYY 2.5 N

NYAT NV, =NV, (4)

AN UV IS HY)
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Db
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US1Ias5v0 IR 1T NI IVUAS 3

o
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AU UYDITIINADIN AT B

=
-l
o
@

, oA = =y =
v, fn  dsinasvesansnanamimsoy
unuA1 adluaumsi (4)

(368N} x ¥, = 2.5(N)x 400(mL )}

v 2.5(N)x 400(mL)
T 36.8(N)

V., =27.17 mL

¥

Fain dinnsveansadaiindutu (1,50 cone) Mdnasluaisdlos el
frooainnududuvensalumslalasasea 2.5 uesuoa (N) iU 27.17 diadans

PTRUISTY 114mﬁ“l’cfﬂamﬂ{’fw{’fmfumsﬁﬂuhﬁ@ﬂﬂﬁ“mwm:ﬂsmﬂgﬁ"lmzmﬂﬁwadmzmj
HWEJ1%]LLE1$1N‘§5‘H’§1ila‘ljﬂ'jﬂﬁﬂ‘u’c’f'l‘iGT')E]E]Wd%&ﬁﬂ’)'ﬂﬁ@iuﬁﬂ‘ﬁuﬂ?ﬁiaﬂﬂ Fnuazauii

5eoz4 Wennulasadulumaiinsnaass



60

MANUID A

UNANUNDNHTUREINS
d‘l = = =y o o o e = =
1109 “MIfnEINTIRan IdudunIddmTiieguiaw, madizgnlasaanininis
3 — o = [} o w4
ndas AT 14 szl 2551 auirndranssunveseratlszmalne Jud 15 quwuT 2551,

= @ =t W =1 =t =) =t =]
unTIMmAENA lu laanszaound Iz s ielsauys dsnuis



& a ¥ o [y - A = ) ' ) - o -
wnansiidwenasianubidmsunslsnuienistnyimiu lweygislmilulsdsslosununisan

lunsdllas sy dnnamuiilndnudadlien wagnedensdisaivesenalsynasaninisiluly



m3dszyainmslasandaInssunyas

o
s

asan 14 ds=ail 2551

T o

!{;_; §
T Socieey f
Agricutrsl Ergweding

JuAns N 15 QuAIWUT 2551

3/ ! )
o vovlszyulvg omsusms

=

UYIMENFNA 11 1agnT290una NI UaT e Ysauus

q

-
vl LR v
AGRICULTURAL MACHINERY TECHNOLOGY
RN EDACKOTS TAIVERSTTY TF TECHROLDGY ROATR BANCKOH

Inlay

AU 1Y 1agn1I00NUULLLAZHAR
INTBATNINAYATIHATIUINYAS

anzna lu latuagn13dan1sgamuns sy

F= |

= Qs ~ Y [= =]
UUTINYIAUNA LU TadWITZI0UNAIWIZUATIMTE YT 19U

q



» e
mnfrzyuirmis Insshudnmssmnyas AT 14

15 Quaius 2551 1 ingidune TuTagwszvevind mszuaside Unituy?

MUY

=

wnInendmnalidadnszesndnszuasmile Unduy3
& a o - a g o d

(1T DIHTAN BT DINBIDTFOIA T oo eeesemes e reee e eeeeseeeeos e i
sy Famy  dud mdudy  sauvia AfsTsy

miseenuuuasuaznaoumIosiutasns Idaauaznd. ... 10

=l ar ﬁ( as - -~
ANTINAD T ANANE UANSIAY FATY IUYRIYNTT

aniumallagnszeemndudiganmsaansziia
s msdi vl jegananainordnsvesnien]anilndafaa. . 18
Iszing AN pung Sunsoiey 9 seasiag oan
) =N - o o o as o M
MIANYINISHAR INLBUNTIAMTURMIBIUIUDY. o 25

= ¢ aa - o " L4 ¥ e a
BIZWIR UNU HHUE 25{UAT FISWNT HEITHNT

HRTINENAHUYD UL
- ) a9 A
N1TANH AL DRNLUINA TOIHAGD DO . oo 30
wwaigwa lagauars  wnelisagng sunu
4 : 1 d‘ lﬂ'.
M1 ITBIDINUBULIALIA .o ennresseee e 38

{ ar o
ngva benlnnge  @ednwal ufIvouUN

HHOINIANYATAITAS INSUVANWIUTY
MIRANUATBIGANAZIOY T T 46
=9 - o r N
AGHUL LTIU? fsgraniad o5 msaq
@ 4 =1 P [
MTOOALIULBZNRILEUATO TN UINEIHATIURT, oo 54

a a o« S o et
AARHIA AT 51T g

= L = T

HHIN ATl

A e - A = ad a o
ATBIIANTIAIA T INE U A UL UBENMI DTN 1o es et 61
= L'd =y
sruun thugy  esrsw tSaresq

o W a A
FOAAND U UTUIABHID .o emam oo so s sen s es e ee s rs s s st 68

F510y Aulye wndani mdasghiona



mrdrzquanins Inswwdranssunyas asan 14

- - [ i
15 qumiug 2551 uniingrdema Tu lagnszveund myzunsinilo Ysivuys

=2 = = o o w o A .
ﬂ15ﬂﬂﬂ1ﬂ1‘iﬁﬂﬂiﬂuﬂuﬂ‘iﬂﬁ1'ﬁ‘i']JTni‘]ﬁlnfllln

Study on Production of 0rga1’1ic Foam for Light Weight Concrete

e L ) - 4 L3 L ¥ e o
UWIIRITAHIA VAU, WWHHUTS I5IUAT LAZ WIUHIYNE 1iIvuny

ernsdmiInmninsany
aras o3y fva
mAdimnssuneas auzdmnssumaes modmn uladnszesundudigunmisaianiai
NLANBINGY WAMIANIZNY NN 10520 Ins.0-2739-2412-3,0-2737-3000 AB 5008-9

TnIn1s 0-2326-4178  E-mail : agrieng@kmitl.ac.th

1mHaLe
iy EY v Aaw i a_ o < ﬁ [ o VoA a

Tnzaamildhunsfny1iSuTufuuTim Professional Block $1ffa Failuduiauazimihudgunawsila

» 1
Wenlewh wazrmadninenanidunadsy snrinndus wdums Taoldiunualuaunsiiisnnlnsenn

o et - Yo e a A [y P | & oA
RPUS Useiil) 2550 nudneldisfinsdaninsndasginann Taol¥ Iduduniffndaiueinniamass i
+ = o el 3 a ¥ ' ] ‘ W o b = ¢
daunauuns Idudunidideniudininanilsams Fezmusasivanauyumiandaatla minansauthu 2 dw
a = < - e o - P ] a Ay W
fio 1) Annimswaa Iduduns dondamaes uaz 2) AnviAamulwssvesdguan i le
= ' ' o a  ad - o 1 Y - ¢d <

HANSANYT WU AIANAEINE IHNBUNTE (Foam Stability) MUTinudumdes 15 wesiualay
LY v oy = . o | = an 4 . .
wnln uaznsagansndudu 20N wxldminwndvesldugegah 600 daddas Favzldmamuuiiucas
] o a { = a1 i = a1 = o &
finuudas 1weaBguawnd 944 flanfudegnuiaimas was 41 dlanfudeminusudnns auiwy

o o ar

Ay : IvuBunsd

Abstract

This project is the collaborated research study with Professional Block Co,Lid,, which is a supplier of light
weight concrete {referred to as LWC), as well as Department of Environmental Science, Ramkhamhaeng University. it
was funded by IRPUS-2007. The study is aimed to develop the production process of LWC by using the organic foam
that is extracted from domestic soybean. The experiments were sub-divided into 2 parts; 1) study on the production of
organic foam from soybean and 2) study on the compressive strength of LWC.

The results were showed that the value of foam stability at 15% wit. of soybean and 2.0N of H,80, was found to
be maximum value at 600 ml. Meanwhile, the density and compressive strength of LWC were found to be 944 kgf’m3 and
41 kg/em’, respectively,

Keyword : Organic foam
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