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Report Title Reduction of sulphonic acid loss and increasing of washing
efficiency of standard laundry powder detergent
By Miss Onteera Yenjitrattanawalee
Miss Ampom Jeamsanga
Advisor Assoc. Prof. Dr. Anchaleeporn Waritswat Lothongkum
Report for Bachelor Degree in Chemical Engineering
Department of Chemical Engineering, Faculty of Engineering

King Mongkut’s Institute of Technology Ladkrabang

Abstract

The production of standard laundry powder detergent of the company in this case study
had higher production cost due to overdosing of sulfonic acid. In addition, the washing efficiency
of standard laundry powder detergent deviated from the company target. Therefore, the objectives
of this study are to reduce the amount of sulfonic acid and to increase the washing efficiency of
the standard laundry powder detergent in terms of percent active detergent (% AD) of base
powder. From this study, 50 % of sulfonic acid was reduced from the overdose, which was
equivalent to 7,687,800 baht a year at 100,000 ton production. To increase the washing
efficiency, the neutralization time and impeller speed were investigated. It was found that at the
neutralization time of 132 seconds and the impeller speed of 70 rpm, % AD of base powder

moved towards the company target.
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M3199 n.1 A1 pH vodae3 i Isnaamiugulunszuiumsnanesinouuazndlannsa

% IWiln 50 % 1A ldinu 1 % 1mlgnsen

o M pH Yo saa0s
feeha
pouaansadalnfin | ndvannsadalniin

1 3 13
2 3 13
3 3 13
4 3 13
5 3 13
6 3 13
7 3 13
8 3 13
9 3 13
10 3 13
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4 24.1 24.2
5 24.0 24.2
6 24.0 24.2
7 242 243

Y v o J 1 J @ o 1 s a a
GI”ﬁNﬁ N.3 HANTINANDILTANIANTNTNAUDTISHINAT % AD ﬂ‘lJ’lJi?J’lmﬂﬁnlﬁﬂiﬂ"]faTWHﬂLﬂu

dasraulsnuasdunus

WSnamnsadalniin % AD 91nHiDINADI

Tdinuanlynser 0.5 wi 19.7
19.8

19.4

ladunnlnger 1 wi% 20.8
19.5

19.3

Tawednulnsen 18.3
20.3

19.4
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1 ¥ g a = 4 a o
M319% N4 A1 % AD vesraugulunszuIunsHaReS ulleuaisazato Tmdoy lansen laa

H H
IddnlgasemeddunsadalWinnldifunnidgnser 05 % lasumin asa

paEnengnT x

o % AD mmmaﬁugm
feeha
lansadgalwiinbu 1 wt% | lansasalviinbu 0.5 wi%

1 28.5 28.9
2 28.3 28.5
3 28.3 28.4
4 28.2 28.6
5 28.5 28.6
6 28.2 28.4
7 28.1 28.5
8 28.3 28.7
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msN‘ﬁ .5 ANTUAUNUTISHINAT % AD ‘U’ENW\‘iﬁu§1ubluﬂi&‘]J’J‘L!ﬂWiNa@‘t}i\iﬂUL’JﬁﬂUﬂWi

o aaa o o ]
Wlgnseasuuazdasusisovvesluniu

nalumslfnsen ) | dmsuSrsevvesluniu rpm) | % AD mmmvﬁugm
100 45 23.6
100 45 235
100 45 238
100 45 24.2
100 45 23.8
100 70 23.6
100 70 24.0
100 70 23.9
100 70 242
100 70 24.4
130 58 23.8
130 58 23.6
130 58 23.7
130 58 23.4
130 58 24.0
160 45 23.4
160 45 23.6
160 45 233
160 45 23.7
160 45 23.0
160 70 24.0
160 70 | 24.1
160 70 24.6
160 70 244
160 70 24.1
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M3199 0.6 A1 % AD vsImsiuguina1 lumsilgisoazdiu 132 3ufi uazdasuSisevues

lunIu 70 8URDUN

palumsnlgnsen (s) 99155250 UVel UMY (rpm) | % AD mmmwzugm
135 65 23.7
135 65 23.7
135 65 23.6
135 65 23.9
135 65 24.7
135 65 24.6
135 65 24.6
135 65 23.4
132 70 23.9
132 : 70 24.0
132 70 243
132 70 24.1
132 70 24.0
132 70 24.0
132 70 24.8 .
132 70 24.0




MANUIN V.

ﬂ]i’l’ﬂf’h % AD mnquyﬁuazmﬂmﬁ‘nﬂam

v -1 d
AndosiBun active detergent (% AD)
3 < 3 o . [~ Vo a ; [ s
ANBIIFUA active detergent (% AD) ilumifnaalssaninmmsdndravenesnion
3 ad A
ansenld 235 fe
1. M1 % AD 910NgB3

Ugisemdn  LAS + NaOH %5 NaLAS + HO

MW 322 40 344 18

% Active 96.5 495

Ygnsedafiss  H,80, + 2NaOH A= Na,SO, + 2H,0
MW 98 40 142 18
% Active 1.6 49.5

%AD = USines NaLAS Aifeu x 100

3 ¥
Fuansd i siua

2.1 % AD 910D13NARBIUATM IR [2]
2.1 Famadanda 5.0 n3u Tufinme e 250 ml s Idazane
2.2 Swmnsazarwasluvin YsulSuasdaeiinsul g 500 mi udavg ity
2.3 Malnensazato 5 m! asluvInfid Acid indicator 10 ml 1162 Chloroform 15 ml
2.4 Tnmse fua1sazate Hyamine 1622 ANuduiu 0.004 M
2.5 wemazameusiuiuszos

2.6 yagailudimih
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m1A1 % AD 1d11ngAs % AD = CCx M x MMW x 500 x 100

1,000 x W x V
e
cc = 15mAsvesansazals Hyamine 1622 719 1Mmsa (ml)
M = #a9udutuvedas Hyamine (molar)

MMW = 172 )ua0ave3a15 NaLAS (g/mol)
w = IMIRUBINIIAI081 ()

\Y = USHeTUIaITaLaIei19879 5 ml
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nmsanoaldnansadalwinueslndelaasenledflflunszuiumsndansiug

v v v .
maed a1 YSnardagaulFlumswiameiugiuanlylsunsy SCADA AouAuIUMS

Raw materials Active (%) Duty* (kg) Formula (%) Reaction (%)
water X 2,163.97
NaLAS X 26.097
B X 61.51
C X 1,984.58
D X 17.72
E X 0.00
F X 1,754.53
G X 1,221.06
H X 6.61
Caustic 96.5 425.88 3.189
LAS 49.5 1,690.60 24.679
AU

p
* MEIMTHAANINUTIU 10 AUAB 1 U1

X linansdav



psannuSinm LAS Hldlunndansiuguneuduiiums
1 ¥
Basis :100 kg vo41/5uisiasdaduianua

[ ¥ }-4 3
vindgaseimsazmuinaiuludunouvesnsnindias’

Ufnsennan LAS + NaOH %5 NalAS + H0
W lwana 322 344
% Active 96.5 49.5

Ugisendnaifes  H,80, + 2NaOH 45 NaSO, + 2H0

wia luana 98 40 142 18

% Active 1.6 49.5

T LAS 2I0MIAuIamangsg) = (26.097 x 322)/34
= 24.428 kg

/5110 LAS 910M3f 91898 SCADA

I

24.679 kg
aau USuI LAS 1y =(24.679 - 24.428) x 100 = 1.00 %

24.679

MamuIn3a NaOH ‘ﬁ‘h’flum‘maﬂmvﬁugmﬁauﬁuﬁums
jnseman [1,690.60(0.965)/322] x 40 =202.66 kg
UfAsedhafies  [1,690.60(0.016)(2)/98] x 40 =22.08 kg
U510 NaOH fidloaldhitanun = [202.66 +22.08]/0.5

=449.48 kg

¥
a  a

@91iu 1519 NaOH 91 15ine 449.48 - 425.88 = 23.60 kg
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ms1ed a2 YSinadagAunlFlumsnaansiiuguainTusunsy SCADA nasanif3un

nyadalnfings 0.5 % 910 1 % W ildinunlgase
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Raw materials Active (%) Duty (kg) Formula (%) Reaction (%)
water X 2,153.14
NaLAS X 26.097
B X 61.48
C X 1,983.33
D X 17.71
E X 0.00
F X 1,753.43
G b'e 1,220.48
H X 6.61
Caustic 96.5 446.68 3372
LAS 49.5 | 1,680.67 24.549
NN
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dariu USuner LAS nu =

=(26.097 x 322)/344

=24.428 kg

=24.549 kg

24.549
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v v * H .
fariu YSua NaOH Adeams Iielgisemednunsada Inidnnldinund e 1wt%

[1,680.60(0.965)/322] x 40

=201.39kg

[1,680.60(0.016)(2)/98] x 40 = 21.95 kg

(24.549 - 24.428) x 100 =0.5 %

=[201.39 + 21.95] / 0.5 = 446.68 kg = 0.5 % (tmnuuansluTdsunsy

SCADA)
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USINaMIHEARINUEIU = 80,000 AUl / 6.2 AuADLUY = 12,903 uuwall

noumsaniuanuldnsadalniin =1,690.60 N lansuADLL%S
wasmsauiiuauldnsadaliin — 1,680.67 A TanSudBLLY (15197 7.2
Y3ue LAS 719)
Sty amnsoaamslgnsadaTiinls - 1,690.60 — 1,680.67
=9.93 fi lanFuAoLLY
=9.93 flansuABLLY x 12,903 HUWABI
= 128,126 N lansunol)
=128.13 AUADY
nsaga IWiin 1 A4 51A1 60,000 VN
Sty é’unuﬁaﬂm = 128.13 Aunoll x 60,000 VINABAU

= 7,687,800 LN



