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Report title Parameters from the Particle Sizer Affecting to Percent Active Detergent
of Standard Laundry Powder Detergent
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ABSTRACT

Percent active detergent (% AD) is one of detergent specifications indicating the ability
of the detergent to reduce surface tension and its washing efficiency. The lower and upper
specifications of % AD of base powder, which represents the detergent before adding additives, are
24.675-28.675 % with mean or the target value of 26.675 %. Before this work, it was observed
that %AD of the base powder after passing the Mogensen sizer decreased. The resulting %AD
deviated from the target control specification to lower specification limit (LSL) due to loss of
small size base powder having high active detergent. This base powder was sent to rework
resulting in unnecessary costs and opportunity cost. Root causes of low %AD base powder were
analyzed by the cause and effect diagram, brain storming and why-why analysis. Of the overall
possible root causes, the significant parameters were consequently determined by the Minitab
program. High mass flow rate of base powder to the Mogensen sizer led to low active detergent
base powder, while the weight ratio of zeolite to base powder was insignificant as the zeolite
helps form large size base powder and reduces its volumetric flow rate. Therefore, by reducing
base powder to the Mogensen sizer from 50.15 to 28.87 ton/h, the decrease in rework in terms of
loss of small size base powder having high active detergent including the oversize base powder
totally 143.43 ton/year was obtained, which was equivalent to 574,000 Baht/year. The process
potential capability index (Cp) increased from 0.99 to 1.71 and the process performance capability
index (Cpk) increased from 0.51 to 1.04. The calculated opportunity cost regarding the increase in

high active detergent of base powder from 25.70 to 25.89 % was about 4,627,000 Baht/year.
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23 NSTUIUMSHANISaLiesoan Aaluudugalvliug (Linear  alkylbenzene
sulfonate: LAS) (G. T. Austin. 1984; Berna, J. L. et al. 1995; Norman C. 1997)
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YUeuana (Alkyl chain) FIADAUIWHIUUHFURAHUINIT astignihuldets
! a o < ¢ o w & o Y A o v
uwsnawlugamunssunaamsdnden msrzdusedisznovdidgyiimiidisedis

4 = wa g & a da I~ = Y ¥ o
faanilan vauaitumsaausedsiinidszyan wazilumsfansadiu 1duagyihan

AU ILHaNdue Tunsdnwenlda

n-paraffin

l

Dehydrogenation reaction

n-mono-olefin

Y

Benzene 3|  Alkylation reaction

l Linear alkylbenzene (LAB)

Sulfur trioxide > A\,
—  »|  Sulfonation reaction

(8O,)

Linear alkylbenzene sulfonate (LAS)
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aon = A ' (24 o 4 o w %’ o ~
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SO, + CHg(CH,),-CH, —»  HSO,-C,H,(CH,), -CH, (2.1)

Sulfur trioxide  Alkyl benzene Alkyl benzene sulfonate

HSO0,CH-ACH,)-CH,+H0 7—* HB50, + CHAACH,)~CH, (2.2)

Alkyl benzene sulfonate  Water Sulfuric acid ~ Alkyl benzene
SQ¢” _+~ H,Q 7 H,80, (2.3)
Sulfur trioxide Water Sulfuric acid
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HLAS +NaOH —>» NaLAS + H,0 (2.4)
H,80,+NaOH — Na,SO, + 1,0 (2.5)
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2.6 WANMIVOUATVITOUAAYMIA Mogensen  sizer (idMIAAGUNT0I30M
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Inlet gate

Sieve size |
12x12 mm

Sieve size
8x8 mm

I
Sieve size
8x8 mm -‘4\
Jlr {

Oversize Base powder
outletgate  outlet gate
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+ Clogging

Same separation size
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Main Effects Plot for Small Size Base Powder (wt%)
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Main Effects Plot for % AD Difference
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