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Abstract

This research studied on preparation of lightweight concrete blocks from white cement,
sand and fly ash. It was divided into 4 steps. The first step was coped with the effects on
quantities of fly ash and sand on the density of the block. It was found that when the white
cement was partially replaced by fly ash, the density of the block was decreased. On the other
hand, the increase of sand brought about the increase of the density. The second step, the density
of the block was modified by adding aluminium powder as a blowing agent. It was found that the
aluminium powder can magnify the volume of the block. In addition, the more the aluminium
powder, the higher the volume of the block, have decreasing in the density. The third step was
studied on the heat energy effect on reaction rate by streaming. It was shown that the heat energy
accelerated the reaction between aluminium powder and white cement resulting in decrease of the
density. The final step was studied on the effect of curing time on pore distribution in concrete
block. It was seen that using curing time of 3 to 4 hours before streaming gave a reasonable
pore distribution in the block and also reducing in the density. However, the decreasing of density
brought about the decreasing in compressive strength. To optimize these values, it should be
compromised the reasonable values of both density and compressive strength, i.e. the block with
formula of 300 g of white cement , 100 g of sand, 600 g of fly ash and 4.5 g of aluminium powder
with curing time of 4 hours and streaming at 100°C for 90 minutes. This formula gave the results

0of0.99 g/ em’ in density and 70 kg / cm’ in compressive strength.
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MIN N-1  PDF Data Base VOUAATFINTALNA

Pattern : 15-40/

Ga, 50 5

Calciurn Sdicate

Lattice : Crthaehombic Mol weight = 22832

86710 (0] Valume (CDJ = 224223
a= 1234200 Dx = 3,044

b= 714300

c= 2543400

ab= 172788 L= 18

o= 3 56069

TEM®2 OF DATA COLLECTION : Patiern takén at 980 C
GENERAL COMMENTS . Stable form al 360 < T <1050 C
GENERAL COMMENTS -« Pure synthelic maledal

CAS 28882-71 2
“Bull Soc Fr Mineral Crstaflogyr wolume 87, page 241, (1864) prmary

reference
Regourd

Radiation : CuKal Fitter : Nat specited

Lambda & 1 54050 d-sp ;. Guimer

SSFOM © FI0- 19D 0087 178)

Radiatian = 1 540530

2t

14.752
16.827
22 607
2481
27.081
20.063
20 18
25.757
31.635
32173
32.220
32803
MRz
38.185
38.238
38714
39,205
40.701
41157
42,612
45.258
45330
45 184
46,209
49127
48 184
51100
51992
55187
55,441
E5477
85 550
&5 G148
B0 285
£0415
£1,435
51.481
€1.753
82 728

A7

12

12

DRSO IR A =
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= o
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MIN N-2  PDF Data Base ﬂlﬂﬂllﬂﬁl‘%&m‘%amﬁ‘lmﬂiﬁ

Pattern . 29371

Ca, &0, H O

/,Ca0 S50, KO

Cadcaum Silicate Hydrate

Lattice : Grihorhombic Mol weight = 150 25

SG.: P212121 (19) Volume [COJ] = 428 08
B W47BOL QP73

b= 918800

= 1084800

ab = 103022 2= 8

ob= 115764

COLCR - Colortess

ADDITIONAL PATTERN  To repkace 3247, 3-248. %325 and 26-333
SAMPLE PREPARATION  Prepared hydthermally. from betg- Dal 8104
travatisd foe A0 days at 150 C

GO0 Grantn-Ad, previary refererce

fgram. L Taypor Unversity of Aberdeen Ol Aberdoen. Scoliand
“acta Crystakog: woiume 5 page 724 (1852 unt cedl cata
Heiler L

Radiation = CuKat Fitter : Monocrroeatv crystal

Lambda : 15405 d-sp - Guiner

SS/FOM . F30= 250 .0151.68)

Radiation = 1 540564

329%7
22229
331627
34 385
34.840
35487
35.877

> V303
£1,223
51527
52 10
k2 583
£3.211
53,480
54 060
56 161
55 B3
56 328
7207
57 B35
58 683
55 897
50 328
50 887
51936
62 540
62 822
63 060
64128
85 599
56 607
68 029
63 653
69 115
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TN -3

PDF Data Base mmmawff

Patrern 46 104

CQuartz syn ¢ Sibeen Oade

Lathice © Hexagooal Mol weight= 5008

S§.G.: FaZsr (1% Valume [COj = 113 C°

a® 4014 Dy

E

Dm= 2

&

]

= §a05%e

o

CCLOR - White

TEMP OF DATA COLLECTION Pattarn taken 2313 C

GENERAL COMMENTS  Low lempersture quanz

GENERAL COMMENTS | heta determmnalion based oo otof i (4 medhod
QPTICAL DATA: B=1,
ADDITIONAL PATTERN - To raplace 331161

Kem. A Eysel. W Minetasiogiseh-Petrograph tnst, Univ Hesdelterg,
Gemany

*Nath 8ur Stard (U S ) Cire 539 woiurme . page 24, (195 optcal data
Swanson Fuyat

‘2 Knetallogr volume 198 page 177 (1842

Radiavon . Cukal Falter . Monochromator o

Lambda - 1 54060 d-3p . Dfiactometer

SSFOM . F30=5330 0018 31) Internal standard © Si

Radiation = 1 L40556

2th

30 BEG
2 640
3 44
38 485
40 300
42450
45731
50138
S6822
54 878
95 32h
LAk
56 %50
54 036
65,788
87 744
68 144
B8 g
73 468
75660
771875
79854
0047
31173
a149¢
33 B40
34557
87 439
90851

143 251
144 114
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M13N N-4  PDF Data Base Y99 Mullite

Pattern . 781275 Quatity  Caiaiaton

AR, S 10, 2th 'Rk i
16401 50 1 1 U
234 «f o 2 o]
Mutite 7 Alurminum Sdicen Oxde 23438 1 2 a 4]
25,963 57 i 2 4]
26.t7 100 2 ! ]
W82 9 it} i
32,450 45 2 3 jal
35.197 a8 1 1 1
Lattice © Ohorbamig Mol weight = 211681 R RS 16 i ) 9
37288 2 3 i O
S5.G.: Poam (55 Volume [CO} = 16656 |is? 23 2 0 1
40805 &Y 1 2 a!
& = 720800 Dx= 312" i 40 945 34 2 s 1
; 43686 22 2 3 o
b= 7 BE00 42,761 £ 3 2 o
45 %64 1 2 7 1
¢ = 28BS0 47 254 1 o @ o
: 47915 & 4 ¥ &
&b = 096659 Z= 1 Wigor= 075 a3 B4z 1 1 4 B
A8.G62 1 1 X
wb = 037585 49 206 1 3 H !
ag 447 3 4 ki %
80 669 | N 3 b
y 53 364 4 : + W
ICSD COLLECTION CODE _DB8aas 53,807 4 £
TEMPERATURE FACTGR  ATF E3 897 & 3
53 845 15 4 Z G
57 548 18 rl 4 *
58123 & 4 vl 4
58,955 4 i 4 1
g 465 $ i 4
HOLK a3 a 3 b
80 861 2 4 > 2
#1412 ¥ v & o}
B2 312 1+ i ‘! {
62 368 < 2 4 1
3 395 11 4 K 1
He8 440 2 & 3 4

a5z W kLM 2 98 o
!

66 146 ¥ G 7 0
56 992 P £ ! 4
H5 444 4 4 P a
oot 3 4 44 ¥
£9.57% ¢ . ¢ i
595760 & 4 4 {al
70.408 12 i 5 Y
TORgA L ¢ 2 2
: 70,799 2 2 H 2
711985 4 5 ! 1
3 71787 2 3 9 o
4 Falsea 7 % A
: 73603 2 G 1’
q 74129 13 2 5 1
T4 417 g 4 4 y
‘Caleuisted from GG Lang POWD-1 26+ (1957 primary roference 74 795 b p 1
75048 g £ ¢ 4
“Am Minaral | volumo 7€, page 332 (1991} : 76235 3 & ! Q
Angel B 0 McMuottan, R K Prawit ©.T £ FE 89S 4 . by
78 945 3 a ! P
78063 el 4 4 t
/B0 «1 é [ Q
¢ Th 764 £ e 15}
50 10 3 3 2 2
“80.310 3 4 & ¢
80 591 3 b a a
8O B3 3 4§ 3 1
82238 <! ¢ & 1
H 53 346 <1 ] (8] 1
Radiation . Cukul Fittwr : Not specdied i 83873 <% (5] 4
§ 54164 1 4 G
Lambeln = 1 4050 dhap . Caloutntod wpocings i B84 739 <% 3 S
i B4.860 =t y 4
85313 1 4 1
BG6 269 <« 3 3
BE 984 2 P &
87,962 t G 2 !
A8 408 2 Z 4 2
88775 = 4 2 2
‘88 77S 3 ] 4 1



$13N N-5  PDF Data Base ﬂ@ﬂllﬂﬁl‘%ﬂuﬂT{Umuﬁ

Pariera - 5538

CaC Oy

Calcite, syn ¢ Calcium Carbionate

Lattico : Hbombohedial Mol weight = 10008

$.G.: R3¢ (167 Volyme (CO} = 267 72

a= 493500 Dx = 2711
Dm = 2710
c= 1708200

i= & Meor = 200

OPTICAL DATA A=t 487 8=1.580 Sign=-

COLOR - Colorless

SAMPLE SOURCE OR LOCALITY | Sample from Mallingkeadt Chemical
Woeks

ANALYSIS Epectroscopic analysis: <0 1% Sr -0 015 Ba -0 031% A0 B
Cs. Cu. K.Mg, Na 51 Sn; <0.0001% &g, Cr.Te L, Mn

TEMF. GF DATA CCLLECTION  Fattemlaker at 26 C

GENERAL COMMENTS  Oiher fonn aragonte

CENERAL COMMENTS - Pattorn reviewed by Parks, J./ MoGarthy, G Noch |
i

Dakota State Univ. Fargo ND, LUISA 1GDD Graok-in-8id (1862}

GENERAL COMMENTS - Agrees well with expenmeantal and calauated
pattems

GEHERAL UOMMENTS  Addihonal weak efiectivos [ndicated by brackets]
it chiserved

ARDIDONAL PATTERN ; See GO0 1§70 20478, ZERZT 18164, 18165
ang 13166 1ROF 72-1214 and 72.1937)

“heatl Bue. Stand. (U S0, Cue. 539, vhlume U page 51, (19533 prmary
raference

Swanson Fuyatl

‘Cana's System of Mineratogy, 7th Ed | volume O page 142, optical data

Radiation : Cuxa? Fifter . Beta
Lambada - 1 54060 d-zp ¢ Not green

SS/FOM © F30= 57(0 0154 33)

Ravalion =

43 148
47124

vy 18
w178

Y]
51 547
82113

103 893
104 124
105 548
198 1

1 Lals
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S48
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3 e O O3NS s

« o el
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10

16

Quality
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PRI R RIGER

]
a

MIN U-1 HANITNARDIN

I'd
1 XRF (X-ray

a
@

A a

(5%

@
Y

a

ﬁi)"lﬂﬂﬁﬂ?ﬂ”liﬁi’mjlﬂﬂ

1

fluoressent)

CARLRLEAN Na,0 | MgO | ALO, .| SiO, | SO, {-K,O | CaO | TiO, | Fe,0, | P,0,
C1S1 0.538 | 0477 | 457 {575\\||/ /152 2860 | 308N 0.197 | 143 -
C3F6S1 0.505/| 0.890 | 157 1|"3K1 | 984y | 0778 361 | 131 | 343 | 0234
C3SIF6(S) DF6 000 P 5P\ 2077 o\ OSaEe Y, AN 353 | 0231
C3SIF6A10.05(S)8h | 1.590 [10.907 | 153 | 31.6 |, :9.44 /| 0450|353 127 | 328 | 0233
C3SIF6AI0.1(S)3h | 0.410 | 0888 | 15:9 1| 31.8° 1| 1935 0.699 | 359 | 131 | 341 | 0230
C3S1F6A10.2(S)3h 0.432 0.886 16.0 32.4 9.35 0.710 352 1.28 3.40 0.257
C3S1F6A10.1(S)4h 0.432 0.913 15.9 31.6 9.66 0.737 35.6 1.34 3.52 0.225
C3S1F6A10.2(S)4 0.467 0.930 15.8 30 2 9.62 0.734 35.1 1.29 3.34 0.255
C3SIF6AI0.58)4 | 0.612 | 0.847 | “16.6™(..32.6 | 9.84 |-0733| 340 | 131 | 331 | 0249
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v
A3 a-1 hmiinuazlSuasveidounsuns adiegia

qns Yiwin IERALH
cl 1177.08 577
C2 1196.98 617
C1S2 1009.13 514
C1S4F1 883.77 518
CIE2 769.85 520
C3S1F6 632.78 530
C2S3F6 684.52 509
C1F2A10.05 620.10 530
C3S1F6AI0.05 616.89 510
C2S3F6A10.05 750.02 570
C1F2A10.05(S) 558.31 546
C3S1F6A10.05(S) 575.63 507
C2S3F6A10.05(S) 626.90 520
C3S1F6AI10.05(S)2h 626.73 548
C3S1F6A10.05(S)3h 568.25 514
C3S1F6A10.05(S)4h 583.60 522
C3S1F6A10.05(S)6h 620.40 517
C3S1F6A10.05(S)8h 654.20 514
C3S1F6AI0.1(S)3h 593.00 511
C3S1F6A10.2(S)3h 586.30 514
C3S1F6AI0.1(S)4h 548.70 509
C3S1F6AI0.2(S)4h 556.40 535
C3S1F6A10.5(S)4h 542.51 545
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MIN 3-1 ﬁuﬁaﬂl'ﬁ)\if,{ﬂuﬂi‘)uﬂgﬂhﬁﬁmuﬂiﬂﬂﬁﬁH

AMTUIA TG DJUDY ABUNIANIAIUNTANITAT
AMMGI0A (NN/AT.HY.) 15-40 35-80
mmshauseu 1.15 0.098
(W /mk)
AINTANANS DU I 58-70 32-42
OTTV (W /mk)
ATMINUITYS (SCT Rating) 38 43
(db)
Q1O PRTREAVITRLY 1% 4
(Fire Rating ) ( Gi?ﬂm)
anuis lumsne 8-12 15-25
(A3.0./3U)
SpuaTMTEsMANI 10-30 0-3






