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San Fu Chemical Profile @

» Founded Iin 1952.

» Major Products: Gases and Chemicals

» Successful JV with Air Products since

1987.

» Spin-off in 2003.

AIR /.
PRODUCTS 4 ="
SAN FL)
Gas, Continue JV Chemicals, Re-focus

Managed by APCI starting Oct. 2003 100% owned by local shareholders
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San Fu’s Products & Services @

> Industrial Chemicals
= Raw Materials for LCP

« Cyclohexylamine
« Food Additives

» Electronic Chemicals
» Equipment/ Services

» Glass Slimming Services

Materials
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San Fu Chemical in Taiwan and China @

SAN FU
PTaipei Head @
P Chupei Officg

PTaichung Offj

l Shan Hua
PKaohsiung

Shanghai Branch Compan
SHE D A
HANGZHOU GREEDA CHEMICAL CO.,LTD Wﬂa‘ﬁ#ﬁf“‘: TMAH

ZHEJIANG KAIHENG ELECTRONIC MATERIALS CO.,LTD iﬁi:%‘“'lf_l?%ﬁ' HF
HUBEI SINOPHORUS ELECTRONIC MATERIALS CO.,LTD ?ﬁﬁjﬁgﬁﬁg H3PO4

Hueizhou SanFu CO.,LTDRUI([|= 1@
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Shenzhen Fang Da Planti%#|[ -~ &

AT %&rﬁ S Sam Fu Chemieal Corp.,Ltd 201.3/08/02



San Fu in LiuYing @

» Location: LiuYing, Tainan(44,000M?)

» 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 (B @%7%) 3. Stripper (Jor'f' S| )

- TMAH (& ¥ i+ = 7 74%) ~ DMSO (= 7 # )
- KOH (& 5 i 47) - BDG (= 2 = p ¥ 7 /)
2. Etchant (4 %] /% ~ MEA (DEA & TEA) (¥ z i)
(8 21%) - MEA(DEALTER) (X< §

— H3PO4 (%)
— HNO3 (& #2)

— RGB REWORK
— iPad Stripper

— HF (3 & fi&) Cu Stripper
- HCL(% pt) A 4. Thmner & EBR (56 re 1§ A &2
_ H2804(ﬁ‘ﬁ’x) I’°3§"%§'
- MO (R ) - PGME (5 = i ¥ 7 )
> Others - PGMEA (7 = % 8 7 ptfis fi fig)
— IPA(R 5 %) — ANONE (3% & fit)
—- H202(#% k) — NBAc (A5pt & = fia)

— NH40H (5 k)
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TMAH Waste Property @

. High toxicity == | C.,~460ppm, poisoned to

environment

. Not be easily biodegraded in conventional

activated sludge system

. High biological oxygen demand (BOD) for waste

treatment
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. TMAH Waste Treatment @

SSSSS

1. Pyrolysis & Catalytic Oxidation
=» Proposed by Kelji Hirano, etc. on 2001

» Decompose of TMAH by pyrolysis & catalytic

oxidation
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TMAH Waste Treatment (I) Q

Pyrolysis & Catalytic Oxidation =™~

» Pyrolyzing TMAH to TMA

>300 C

(CH,),NOH — (CH,),;N + CH,OH

» decompose of TMA by catalytic oxidation

catalysed

2(CH,);N + excess O, "™ N, + 9H,0 + 6CO,

Al F‘gﬁlﬁ iGlES Sam Fu, Chemical Corp.,Ltd 201.3/08/02



TMAH Waste Treatment (l) Q

Pyrolysis & Catalytic Oxidation
thermal selective r
decomposition oxidation | N2
(CH3)4NOH S > (CHS)SN + CHSOH 1 > HZO
TMAH TMA i L CO,
E E [conventional ]i ( NO,
| oxidation)! N.O
. i [combustion ) S > H20
0O » 2
. CO
CO, L CO,
ological treatment | H,O
--------------------------------- 1N, osludge
2

Hirano et al, IEEE Trans.
On Semiconductor 14.3.
202-206, Aug 2001
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. TMAH Waste Treatment @

SAN FU

2. Biological Treatment Process
=» Aerobic TMAH degradation

» by activated sludge treatment

=®» Anaerobic TMAH degradation

» by methanogens
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TMAH Waste Treatment (ll) @

Biological Degradation  =ww

» Methanogenesis ( Anaerobic)

methanogens

4(CH;),N*+8H,0 — 12CH, +4CO, + 4NH,*
» Nitrification/Denitrification
NH,* + 20, = NO; + 2H* + H,0

NO; — NO,”— NO — N,O — N,
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Evaluation of methanogenic treatiment of TVIAH
{tetra-methvi ammonium hydroxide) in a tull-scaile

TFT-LCD vwastevwater treatment process sAne
2‘500 7 T. H. Hu et al. Water Science and
—_ Tech, 62.2, 403-409, 2010
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TMAH Waste Treatment (ll) Q

Biological Process Flow

CH4 » Flare

J-[-___-___-;-—-1 Secondary Clarifier
L |
I

@
[ 1
- Sy gl g Effluent

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

Large space
need & high
_capital re
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San Fu's TMAH Recovery @

EEEEE

» 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 | @

> Remove TMAH by lon Exchange Resin

Na® & ue
EX: ' Ladl
9= w-*“*-"’ W 7

'-J.&d fiwe Exchann Jm hl;lj
wa .ﬂ)‘w'w

1. TMA*OH- + H*-Resin — TMA*-Resin + H,0O

2. HX + TMA*-Resin — TMAX + H*-Resin
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Recovery Practice |l @

EEEEE

> Recover TMAH by Electordialysis

EX: 1. TMAX — TMA* + X-

2. 2H,0 + 2e- — 20H" + H,
TMA* + OH- — TMAH

3. H,0 — 2e + 1/20, + 2H"*
H* + X —
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TMAH Rejuvenation @
Flow Diagram

A ( )
TMAH resin de-TMAH
waste Ae-PR | 1| tower | ] water

, - J

|

pre- electro-
treated dialysis
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Equipment Introduction @

» Laboratory development
» Pilot scale-up
» Plant demo unit

» Commercilal unit
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Lab-70-ml Column System @
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Lab-Auto ED System Q

with on-line monitoring
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Pilot- 5L Resin Tower @

with de-PR Filtration System ==~
1Rk s o Wi [T, T

101233
3131313
113349
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A de-PR DEMO Unit @
at the Waste Site-l
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A 200L Column DEMO Unit @
at the Waste Site-ll = ==
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Photoresist Conc. In TMAH waste

The Effectiveness of PR @
Cleanup at the Waste Site

de-PR Demo Unit Testing Results

=p=TMAH Waste before cde-PR ==ThAH waste after cle-PR
C.40%
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VV#
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The Effectiveness of TMAH
Cleanup at the Waste Site

DEMO Unit Testing Adsorption Run Data 20090506
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The Quality of Resin

Column Effluent

Q

SAN FU

TMA (ppm)

Date Date TMA (ppm) Date TMA (ppm)
2009/04/30 1.24 2010/03/24 5.63 2010/05/11 2.67
2009/11/30 1.91 2010/03/29 3.91 2010/0517 3.26
2009/12/28 2.94 2010/04/01 7.08 2010/05/25 3.46
2009/12/29 2.66 2010/04/02 8.01 2010/05/28 <2
2010/03/03 3.61 2010/04/06 3.89 2010/06/03 4.38
2010/03/05 4.23 2010/0407 3.55 2010/06/07 <2
2010/03/06 7.76 2010/04/08 8 2010/06/22 <2
2010/03/11 4.56 2010/04/09 3.36 2010/0628 3.07
2010/03/16 <2 2010/04/14 3.87 2010/07/01 2
2010/03/17 6.39 2010/04/21 2.02 2010/07/06 2.3
2010/03/19 5.11 2010/04/29 4.64 2010/07/09 2
2010/03/23 <2 2010/05/01 4.97 2010/07/12 3.14

T i
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TMAH Recovery Flow Practice &

SAN FU

o On site TMAH[HI> £
—>  FIF
(0.1%-1.2%) J > B
TMAHE 7 > IRAE BT

}

Process
Application
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Developer ' IS %
|
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|

San Fu TMAH[% 255
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Transfilling of TMA* @
Storage Tank

Al F—F&'ﬁ S Sam Fu, Chemical Corp.,I.td 201.3/08/02



ED Plant (1500 tpm) Q
Pretreatment

SAN FU
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ED Plant (1500 tpm) Q
Storage Area

EEEEE
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ED Plant (1500 tpm)
Process Area

Al F%"?Iﬁ iGTES Sam Fu, Chemical Corp.,I.td 201.3/08/02



SAN FU

Al F‘gﬁlﬁ iGlES Sam Fu, Chemical Corp.,Ltd 201.3/08/02



> 1%

PRI

i FERTE &R
: 97.7.1-98.6.31
R R 3 e

Application of

Leading Product

$§38-a-4& Economic Daly News tEERUEIRE S8

% $:99.2.5

AT FiE R

TrEEE)

AR S

ElTiEE
[ H4kaA ] Ei R EE

| AR RE - 2
| EALEETERFNY
| TG -

=R b T H B

| TSR B
S TR R
| (TMAHFERERTF IR
| FIAL RRERE S|
| B REEER
| R -

A% EEHRAME AL

| R S TBEAER
| AR - Bk
| WK - RHEA - B
| BT TR

Emﬁﬁmﬁﬁm

B il = R i HE R
TMAHR R B IS BT
?%ﬁ%%&%ﬁﬂ@?ﬁ
B B - BE
ﬁﬂ%ﬁi xxz?("fgfini‘ R
TR R LR, -

TMAHFEHE AT B2k
T8 H AR ZEE LT » A8
SrEHEIA B TAERE

BREREGEEF L
SR E - Bl E R
TMAHSS R B R
WEmZE  E1LERW
= B B B B A R T
TREE BN T - REhEE
FE A (1813 7 R LA A1

San Fu Chemical Corp.,Ltd

B o s e e e e e e e s :R@é?ﬁ’

| HGEERRRAARGE - B AVEYE - MR EE

| FESLRAMGEBG - OB EREAE

| ST ORBMEE BRI |

| R Flt: (;%ﬁug

| - o sl
201.3/08/02



Application of Waste
Recycling Permit
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Treatment Permit @
Application
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Patent Application
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Practice of @
TMAH Recycling

ZAmitt 3 s WINK6EF#HTMAHT Jz s St &2 L » ¥ 7
TMAH® jo & F v * 3 QB2 5%F » R©e ﬁ,{i:} ’i’ff-)%Tl\/lAH
PSS EL 0 RFRTMAHT o f17 2 & " UHHRHS
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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 Q
for TMAH reclaim
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Thank You @

SAN FU

® For More Information

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

« orcall San Fuat (06)583-7608 ext. 750
Cell phone 0972-245-779

e or E-mail: cmhuang@sfchem.com.tw
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