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Study project to improve industrial process with clean technology

Case Study : Reduce Quantity of chemical (Sodium Hydroxide)
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Study and improve production process in industry with
Clean Technology

Case Study : Reduce of Using Chemical (Sodium Hydroxide)
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Project’s name

Writer
Faculty
Faculty Advisor

Job Supervisor

Company’s name

Business Type/Product

This project is to study the work method of Recovery. Recovery process is to recover
waste from main process for using again by using Clean Technology for primary assessment and
diagrams for finding out the problem. Then Why-Why Analysis is applied to identify the
improvement method to reduce wasteful of using chemical and cost. Distillation, 1 cycle need to

add Sodium hydroxide (NaOH). It is base property for reduce acid value of waste to have

Study and improve production process in industry with
Clean Technology

Case Study : Reduce of Using Chemical

(Sodium Hydroxide)

Mr. Anis Chalermsilp

Faculty of Engineering, Production Engineering Program
Mr. Chookid Ngamwong

1. Mr. Pannawit Laithong

2. Mr. Chainarong Katekaew

Thai Toray Synthetics Co., Ltd. (Bangkok Factory)

Filament, Nylon 6/66Chip

Summary

property near to virgin caprolactam.

The improvement work can reduce chemical loss. By this project results in the reduction

of using Sodium hydroxide from 60 kg to 40 kg, on distill 1 cycle can reduce 20 kg or 33%.
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3.3.3 Why-Why Analysis

M15197 3.12 Why-Why analysis

Section : Nylon Polymerization Unit : Recovery Shift = Date 21/07/2557
Occurrence Repeat v Fisrt Time - Section Manager Prepared By
Failure/Problem mﬂ“l’i} Sodium hydroxide(NaOH) 110
Production Stopped Production not Stopped Production stopped time Mr.Sommai Thawonrat Mr.Anis Chalermsilp
Production kind V4
- - hrs. - min. Production Loss - ton
Problem WHY1 WHY2 WHY3 Check Action
Amniunsagenewd Distillation 14 Phosphoric acid(H,PO,) i aana1 Tumsnentiuse Polymer i —
=) NG udTu3sUiAm
Y tank (D90AU) De-Polymer tank ¥ De-Polymer tank
M35 1% Sodium
hydroxide(NaOH) 110 . 4 ) . )
' o a A A o 0
ﬂWﬂ%WNLﬂuﬂﬁﬂﬁ%ﬂumﬂ@E]ﬂﬁﬂﬂ ADL&LDL nmmmgﬂuﬂmmaquﬁ'a oy - 0 & (A e
Lo C 19 Sodium hydroxide nmiuANTUU[ NG ud ly3BUfuRam
Distillation tank (D3N U) NOULUT Distillation tank
Action/Countermeasure
Countermeasure Details Responsible Planned Actual
ud ladgdfiraam @A Phosphoric 11az1#iu1Ia1 De-Polymer tank Mr.Anis 13/8/2557 -
ud ladgdfiiaam 2@ Sodium hydroxide Mr.anis 13/8/2557 -
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a P 1 ) . Ay ¥ A
ﬂ153lﬂ31$ﬁﬂl@u‘lﬁﬁ]8ﬂﬁf]’i]ﬁ@‘ﬂﬂ'lﬂ')'lﬂlﬂﬂﬂiﬂ(ACld value) V]llﬂﬂ']ﬂﬂ1§u1ﬂ3mi°lmﬂ

RWL 9100521913 Recovery N3$UIUNT Recovery Aduandluzili 3.8

Liquid waste Solid waste
\4 v
Concentration Malting
Liquid De Lactam(LDL) Depolymerization
\4 \4
Distillation < Amilar De Lactam(ADL)
v
Liquid Pure Lactam(LPL) & |, Recovery Water Lactam(RWL)
Amilar Pure Lactam(APL)

317 3.7 N3ZUIUMNT Recovery

I @ )
N13UIUNIT Recovery L‘lJ‘L!ﬂizTJ”JuﬂﬁfTu‘]JfT‘lguIﬂfJﬂiZU’mmi Recovery 38 H1UBN

= ! 2

= o A& 1y A o ) 9 = & =
@onnnszuaumsvaninluaugamwEudu ieinau lulslnidnase nszuaumsezll
= a dy A a Ad . . ) Y 1 .
youae 2 sialumsnuy Ao veudeniluvesrai(Liquid waste) UG Concentration
A Y A Yy 9 ES Y . . 1% A A
P IZMEUMAZINUANWAINTUYDI Lactam 910U U2 1@ Liquid De lactam(LDL) HUv8deN
< < i o Y 1 . A < q v %
A Uv0IUA(Solid waste) LUV Malting tWoviaonazalgvadImiluveunad 9101y
o Y . . a a A @ a’l Y .
WU Depolymerization uazauoaoidwousniusy Polymer 1nUU2 14 Amilar De
Lactam(ADL) 111 LDL 1ag ADL 191¢ Distillation Tank tfonau 1un15nauazaouan Sodium
: A ' < . & Yy ..
hydroxide (NaOH) oaan1n NI uNTA(Acid value) nntiuagla Liquid Pure Lactam(LPL)

910 LDL 1182 Amilar Pure Lactam(APL) 910 ADL 11 LPL uag APL §INNU 2214 Recovery

water Lactam(RWL) Niiniau1ia IndiAeany Raw material 101 114 unsguaundn Tuns
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a 7 < 1 ' {
UNTIEHNVDYAVLINUAT Contento, Acid value%, K-value% tiag 711 PMV 910 RWL GIW?J@]”IiNﬁ

<3 1 [ a ]
3.11 uaAIMINUAIINMIgy RWL Tuaffanmnis 19 NaoH 60 Alansu

M13199 3.13 uAAINSgUAI0619 RWL 10 A1 luSunams 1y NaoH 60 flansu

Content % Acid value % K-value % PMV (Sec)
88.9 0.034 0.28 221
88.4 0.037 0.2 114
89.1 0.033 0.25 208

88 0.016 0.22 210

88 0.043 0.28 157
87.5 0.037 0.31 148
88.7 0.026 0.25 145
87.3 0.014 0.28 146
89.1 0.026 0.31 209
88.6 0.032 0.28 162
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'
ISP o

value) Tisdinanduniuauuin 1n1santfSuia Sodium hydroxide(NaOH) lutgagson

9
Z v

M3nauA Distillation Tank 1a81448nN15 Productivity totiyHanNan NUUABUAS

=he

1) ‘Ef‘]J ADL tia¥ LDL L“Ij’ﬂ‘u Distillation tank Lﬁ@ﬁmﬁﬂﬁ"u

2) 1 Sodium hydroxide (NaOH) i Distillation Tank IAg9zAe8aA131188 Sodium
hydroxide(NaOH) Nag 5 nlansu Lﬁﬂaﬂmi 141/511a Sodium hydroxide(NaOH)

3) a1 lumsndu 6 52 Tussesen

4) 1111 RWL as1u¥asanudlunsa(Acid value) 11agan Content il RWL gang 1y

1 A 1
ﬂ"lﬂﬁﬂ’)ﬂﬂiﬁ/ii’ﬂhlﬂ

AUNUMIanl5 N T1UeINTZUIUM T LAz IR HAaRAANAUN AL AUHANNIT
Productivity IAgaa1f5u1as Sodium hydroxide (NaOH) N8z 5 0 1ansu uagAaIuHansnIn

a o I = ] 1
YoIHaANUMNN RWL Haoglunisaiuguwse lu

¢y

4.2 Nﬂﬂ”l‘i%!ﬂ‘i]%?ﬁli’]}dﬁ

anM3 1915119 Sodium hydroxide (NaOH) #1052 UIUMSINAYU Distillation tank 114n13
naUUABY IO UIAZANAINNAAUANITAYDINAANBIANA RWL A1A13199 4.1 89 a15190 4.4
1 v 1 9 a [ = 9 =
HAAINIFUAI0819 RWL 910131121015 1% NaOH 55 flaniu Tagaai/suainisly NaOH 0

az 5 nlansy audaSuamsle NaOH 40 A lansy audiaw



M5197 4.1 1AAIMIFUAI9819 RWL 10 A1 Tuaf5anams 14 NaoH 55 Alansu

Content % Acid value % K-value % PMV (Sec)
88.5 0.032 0.23 120
88.7 0.018 0.34 100
88.2 0.043 031 90
88.3 0.043 0.37 103
88.8 0.004 0.34 164
88.9 0.034 0.37 182
88.7 0.023 031 130
88.5 0.017 0.2 146
88.9 0.047 0.23 124
88.8 0.04 0.25 108

M15197 4.2 1AAINIFUAI0819 RWL 10 A1 TuafSanan1s 19 NaOH 50 A lansu

Content % Acid value % K-value % PMV (Sec)
88.6 0.048 0.34 170
88.3 0.046 0.37 181
874 0.048 0.28 138
88.8 0.042 0.2 118
88.8 0.02 0.25 108
88.6 0.045 0.32 240
88.9 0.043 0.34 134

88 0.011 0.25 180
88.7 0.045 0.23 120
87.6 0.041 0.22 145




M5197 4.3 UAAIMIFUAI9619 RWL 10 A1 Tuaf5anan1s 19 NaoH 45 Alansu

Content % Acid value % K-value % PMV (Sec)
88.9 0.049 0.23 163
88.1 0.052 0.2 141
87.5 0.05 0.27 180

88 0.044 0.2 156
88.9 0.044 0.14 173
87.5 0.054 0.23 117

87 0.033 0.2 223
88.3 0.044 0.25 242
88.5 0.052 031 144
88.6 0.05 0.28 120

M15197 4.4 LAAIMIFUAIDE19 RWL 10 A1 TuafSanan15 19 NaOH 40 A lansu

Content % Acid value % K-value % PMV (Sec)
88.1 0.052 0.23 159
88.6 0.056 0.34 180
86.9 0.05 0.28 124
87.7 0.052 0.34 109
87.2 0.05 0.34 155
87.5 0.041 0.34 100
88.1 0.054 0.17 110
88.6 0.055 0.2 133
87.5 0.046 0.23 176
88.5 0.05 0.22 213

35

1150003 1ums 19 Sodium  hydroxide (NaOH) 91301811519 Sodium

hydroxide (NaOH) 9160 nlanSusensnau 1 sou wiaed5u19:n15149 Sodium hydroxide

(NaOH) 71 40 n1an3y @omMsnay 1 501U
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) aalSuans 1% Sodium hydroxide (NaOH)

2) aadunulunszuIumswHan

e

1) ?fTJJ”Iif]ﬁﬂ‘lGiﬂﬂ!ﬂﬁGl%} Sodium hydroxide (NaOH) HAZaNITDAIUAY
a F -l T A
ﬂmmwmmwawa@ﬂmmmmu

2) annsnaadunulumsnanld

4.3.2 Han a3

] A ' < T

MINDAIN RWL & 2 A1gnAIUANAD Content 1Az Acid value 92111 1631811 content
o ] A = 9 " . i IS v
gag1un1snIuguoanlsuan1s 19 Sodium hydroxide (NaOH) 1182 Acid value Uty 111y
A dg! ~ = 9 . . (L . @ (] 9
ivyn luvaznanlsuans 1y Sodium hydroxide (NaOH) U@f1 Acid value 6308 luia
Limit cotrol 4317 4.1 u1araans Wl Acid value 9INMIFUAIDEIIN RWL N1ag 10 A1 91AA1300
15312314 Sodium hydroxide 910 60 A Tan5u f3 40n Tansu Tagandiaz 5 Alansy g1li 4.2
ueaans ¥ Content INMIFUAIDE1NA RWL Hiaz 10 A1 91nmsaalSuianislys Sodium

hydroxide 910 60 1 lan5u 84 40n lan5u Tagaafiaz 5 0 lansy
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gﬂﬁ 4.1 Control chart of acid value
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gﬂﬁ 4.2 Control chart of Content
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5.3 %’agaummzmnmsﬁuﬁmm

1 I 1 1 1 {
1) AIUAN AANNTUNTA (Acid value), A1 Content %, A1 PMV, A1 K-value 1 ADL
' ~ Y ' o ' o ¥ & J A
1A Content % N LDL 1viNogluaIn1seeusy (Standard) neuiiidivuaaunIsnaui

.. . & q Y Ay ¥ & A
Distillation tank 1We 111% RWL @i layainmisnauiiaeeniennisnaugu (Out of control)

2) and3unans1d Phosphoric acid (H,PO,) i Depolymer tank tipaaa1nuilunsa

(Acid value) Y99 ADL AoUNIZIA Distillation tank

3) @1W1598A Sodium hydroxide (NaOH) 1890 lumsanSuiansld Sodium

. A, Y v a = Y 1 <
hydroxide (NaOH) 1109110115 NAa0a M 09as e UazAamNHaN RWL g1aanuilunsa
(Acid value), A1 Content %, A1 PMV, A1 K-value # RWL §3A99¢11un13A09u d1m1soan
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