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Agenda

三福化工簡介

TMAH廢水處理方法簡介

三福回收再利用技術簡介

三福回收再利用實績
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三福化工簡介
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San Fu Chemical Profile

Founded in 1952. 
Major Products: Gases and Chemicals
Successful JV with Air Products since 

1987.
Spin-off in 2003.

Gas, Gas, Continue JVContinue JV Chemicals, Chemicals, ReRe--focusfocus
100% owned by local shareholdersManaged by APCI starting Oct. 2003
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 Industrial Chemicals
 Raw Materials for LCP
 Cyclohexylamine
 Food Additives

 Electronic Chemicals
 Equipment/ Services
 Glass Slimming Services

San Fu’s Products & Services

MaterialsMaterials

三福化工股份有限公司

三福化工股份有限公司

EL Grade TMAH
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San Fu Chemical in Taiwan and China

Taipei Head Office

Shan Hua Plant

Kaohsiung Plant

Chupei  Office

Taichung Office

Shanghai Branch Company
三福化工上海辦事處

HANGZHOU GREEDA CHEMICAL CO.,LTD 杭州格林達化工 TMAH

HUBEI SINOPHORUS ELECTRONIC MATERIALS CO.,LTD 湖北興福電子 H3PO4
ZHEJIANG KAIHENG ELECTRONIC MATERIALS CO.,LTD 浙江凱恒電子 HF

Hueizhou SanFu CO.,LTD惠州市三福明
電子材料有限公司

Shenzhen Fang Da Plant深圳方大工廠
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San Fu in LiuYing
 Location: LiuYing, Tainan(44,000M2)
 1.Complete the Special chemical production line that has 36,000 

ton/year capacity.
 2.Milestones

(1)Establish SanFu chemical Co.Ltd, LiuYing Branch @ 2012 Q4
(2)Complete the P1 of project and trial run @ 2013 Q2
(3)Complete the P2 / P3 of project respectively @ 2013~2014
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San Fu’s Special Chem.

1. Developer (顯影液)
– TMAH (氫氧化四甲基銨)
– KOH (氫氧化鉀)

2. Etchant (蝕刻液)
– H3PO4 (磷酸)
– HNO3 (硝酸)
– HF (氫氟酸)
– HCL(鹽酸)
– H2SO4(硫酸)
– ITO (草酸)

3. Stripper (光阻剝離劑)
– DMSO (二甲基亞碸)
– BDG (二乙二醇單丁醚)
– MEA (DEA & TEA) (單乙醇胺)
– NMP (氮-甲基四氢吡咯酮)
– RGB REWORK
– iPad Stripper
– Cu Stripper

4. Thinner & EBR (光阻稀釋劑與

洗邊劑)
– PGME (丙二醇單甲醚)
– PGMEA (丙二醇單甲醚醋酸酯)
– ANONE (環己酮)
– NBAc (醋酸正丁酯)

 Others
– IPA(異丙醇)
– H2O2(雙氧水)
– NH4OH (氨水)
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TMAH廢水處理方法簡介
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TMAH Waste Property

1. High toxicity        LC50~460ppm, poisoned to 

environment

2. Not be easily biodegraded in conventional 

activated sludge system

3. High biological oxygen demand (BOD) for waste 

treatment
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I. TMAH Waste Treatment

1. Pyrolysis & Catalytic Oxidation

Proposed by Keiji Hirano, etc. on 2001

Decompose of TMAH by pyrolysis & catalytic 

oxidation
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TMAH Waste Treatment (I)
Pyrolysis & Catalytic Oxidation

 Pyrolyzing TMAH to TMA

(CH3)4NOH    → (CH3)3N + CH3OH

 decompose of TMA by catalytic oxidation

2(CH3)3N + excess O2 → N2 + 9H2O + 6CO2

catalysed 
at high temp

>300 ℃
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TMAH Waste Treatment (I)
Pyrolysis & Catalytic Oxidation

High 
Running 

Cost Hirano et al, IEEE Trans. 
On Semiconductor   14.3. 

202-206,  Aug 2001
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II. TMAH Waste Treatment

2. Biological Treatment Process

Aerobic TMAH degradation 

 by activated sludge treatment

Anaerobic TMAH degradation

 by methanogens
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TMAH Waste Treatment (II)
Biological Degradation 

 Methanogenesis ( Anaerobic)

4(CH3)4N + + 8H2O    → 12CH4  + 4CO2 + 4NH4
+

 Nitrification/Denitrification

NH4
+ + 2O2 → NO3

- + 2H+ + H2O

NO3
- → NO2

- → NO → N2O → N2

methanogens
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T. H. Hu et al. Water Science and 
Tech. 62.2, 403-409, 2010

T. H. Hu et al. Water Science and 
Tech. 62.2, 403-409, 2010
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TMAH Waste Treatment (II)
Biological Process Flow 

T. H. Hu et al. Bioresource
Tech. 113. 303-310, 2012

T. H. Hu et al. Bioresource
Tech. 113. 303-310, 2012

Large space 
need & high 
capital req.

CH4CH4 FlareFlare
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三福回收再利用技術簡介
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San Fu’s TMAH Recovery

 Research starting from 2007 for TFT-LCD waste 
treatment

 Chemical adsorptive method to remove TMAH 
from waste

Regenerative
High recovery
Cost competitive

 Recovered TMAH to 25% by electrodialysis
 Go green - all chemical recyclable → reducing 

carbon footprint
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Recovery Practice I

1. TMA+OH- + H+-Resin → TMA+-Resin + H2O

 Remove TMAH by Ion Exchange Resin

2.  HX + TMA+-Resin  → TMAX + H+-Resin

EX:
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Recovery Practice II

 Recover TMAH by Electordialysis

1. TMAX → TMA+ + X-

2. 2H2O + 2e- → 2OH- + H2
TMA+ + OH- → TMAH

3. H2O → 2e- + 1/2O2  + 2H+

H+ + X- → HX

EX:
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TMAH Rejuvenation
Flow Diagram

TMAH 
waste

de-TMAH 
waterde-PR resin 

tower

HX

TMAX pre-
treated

electro-
dialysis

HX

TMAH
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Equipment Introduction

Laboratory development

Pilot scale-up

Plant demo unit

Commercial unit 
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Lab-70-ml Column System
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Lab-Auto ED System
with on-line monitoring 
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Pilot- 5L Resin Tower
with de-PR Filtration System 
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A de-PR DEMO Unit 
at the Waste Site-I
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A 200L Column DEMO Unit
at the Waste Site-II
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The Effectiveness of PR 
Cleanup at the Waste Site
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The Effectiveness of TMAH 
Cleanup at the Waste Site
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The Quality of Resin 
Column Effluent
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TMAH Recovery Flow Practice

電解

25% TMAH

HX

前處理

On site TMAH回收系統

TMAH廢水 樹脂

放流水

去光阻

再生酸

TMAX回收酸

San Fu TMAH回收系統

純水

廢酸水

(0.1%-1.2%)

Developer 
Process 

Application



San Fu Chemical Corp.,LtdSan Fu Chemical Corp.,Ltd創新 誠信 簡樸創新 誠信 簡樸 2013/08/022013/08/02

Transfilling of TMA+

Storage Tank
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ED Plant (1500 tpm)
Pretreatment
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ED Plant (1500 tpm)
Storage Area
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ED Plant (1500 tpm) 
Process Area
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三福回收再利用實績
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Application of
Leading Product

 工業局主導性新產品開發計畫申請:
– 計劃執行: 97.7.1-98.6.31
– 成果發表記者會: 99.2.5
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歷經歷經66年的研發努力，為國內首家通過年的研發努力，為國內首家通過TMAHTMAH回收再利用試回收再利用試
驗計畫，並於驗計畫，並於100100年開始進入量產。年開始進入量產。

再試驗計畫 個案再利用

Application of Waste 
Recycling Permit
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Treatment Permit 
Application
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9696年申請，於年申請，於9797年公開，年公開，101101年年66月取得專利。月取得專利。

申請專利
專利公告 專利證書

Patent Application
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Practice of 
TMAH Recycling

三福化工已於三福化工已於 INXINX--66運轉運轉TMAHTMAH回收系統逾兩年半，並完成回收系統逾兩年半，並完成
TMAHTMAH回收品再回用於製程之驗證，現已穩定持續供應回收品再回用於製程之驗證，現已穩定持續供應TMAHTMAH
回收品給業主端，實現回收品給業主端，實現TMAHTMAH回收再利用之無限循環模式。回收再利用之無限循環模式。

清運許可證
清運TMAX

TMAH-R
銷售

電解電解
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San Fu’s Service

 Design & construction of TMAH recovery system 
based on customer requirement

 Provide package unit for smaller scale of waste 
water treatment

 On-site operation service
 TAF qualified QC lab for analysis
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Package Unit 
for TMAH reclaim
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 For More Information 

• Refer to our website
http://www.sfchem.com.tw

• or call San Fu at    (06) 583-7608 ext. 750
Cell phone 0972-245-779

• or E-mail: cmhuang@sfchem.com.tw

Thank You


