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Innovative Cellulose-based Foaming Technology for Plastic Alternatives and Strategic Process

Optimization for Cost-Effective Paper Production
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To address environmental regulations and rising energy costs, this study presents four strategic
solutions for the paper industry. First, we introduce Cellufoam, a high—pressure foaming technology
that utilizes unmodified natural pulp fibers instead of expensive chemically modified derivatives like
CDA (Cellulose Diacetate). By leveraging the thermodynamic expansion of steam, Cellufoam serves as
a cost—effective and biodegradable alternative to EPS and foamed PE, offering comparable
cushioning performance, Second, we propose a strategic transition from wood flour to cost—
competitive TMP and BCTMP by securing a specialized supply chain, This shift reduces the raw
material purchase price by more than 20% compared to wood flour, while significantly improving
retention and facility efficiency by preventing BOD elevation and slime formation, Third, a
bio—enzyme pretreatment reduces refining energy by 13—-25%. Finally, a surface hydrophobic treat—
ment maximizes sizing efficiency, These innovations offer a robust roadmap for achieving cost

leadership and environmental compliance in modern papermaking,

Keywords.: Cellulose foaming (Cellufoam), Microsphere—expanded paper foaming, Strategic TME/BCTMP
supply chain, 20% reduction in purchase price, Bioenzyme—assisted repulping, Wet—strength
paper recycling, Hydrophobic surface sizing, Faper bulk enhancement, Fnergy—efficient
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Fig. 1. Comprehensive structural analysis of cellulose-based foamed materials: Micromorphology of expanded
paper and Cellufoam (surface and cross-section) and its application to a 3-compartment tray prototype.



Fig. 2. Pilot-scale cellufoam manufacturing system: left: vacuum-forming unit; right: foaming unit. core processing
equipment for the high-temperature and high-pressure cellulose foaming process utilizing pure natural pulp.
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Fig. 3. Microscopic observation of wood flour vs. TMP fibers as bulk modifiers.
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Fig. 4. Comparison of physical properties of paperboard with different addition ratios of TMP and wood flour.
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Fig. 6. Comparative analysis of sizing degree and contact angle according to surface hydrophobization.
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Expanded Paper
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Expanded Paper: Quantitative Performance
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| Quantitative Comparison (Dosage: 0.3% / 3kg per ton)

PROPERTY UNIT CONTROL WITH MICROSPHERES CHANGE (%)

Bulk (Specific Volume) cmi/g 1.50 1.56 14.1%

Tensile Strength kN/m 93.1 86.7 ¥ 6.9%
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TOPIC 03

Strategic TMP
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Strategic Process Optimization for Cost-Effective Paper Production
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Strategic TMP
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2026 Spring Meeting KTAPPI

Strategic Process Optimization Mechanism
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Strategic Process Optimization for Cost-Effective Paper Production
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TOPIC 03 Strategic TMP

TMP Ixiglt Rg"‘lt (Strategic InSight) Strategic Process Optimization for Cost-Effective Paper Production
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TOPIC 04 Ssurface Sizing
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ed Foaming Technology & Process Optimization
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TOPIC 04 Surface Water Repellent Treatment
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Main Reaction (Sizing)

+ Cellulose-OH = B-Ketoester Bond
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— C—0 H

Innovative Cellulose-based Foaming Technology & Process Optimization
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2
=
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g
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TOPIC 04
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TOPIC 04 Surfa
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HH TX 44 (Surface Application)
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A UHE HY =2 4F &4 910] 100% S A 7ts.
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Aqueous acrylic water
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TOPIC 04 I &< #2|

B U3 M2 23 (1) - AO|=E H@

A NHzA

® =3 (Control)
0.1% AKD L& (Internal Slzmg Only)

i
b

ot

® A3 (Experimental)
Al g2x| B £ (Surface Sizing)

* AIO|X DA M2 39 FEIE HA

A B8, 22 AES BE

3" 7]5 LHM uMI [HHI

Lick ol= 4R B

FaZ0| HAEole

Innovative Cellulose-based Foaming Technalogy & Process Optimization

[= AIO|=E (Sizing Degree) H|

120s

100s

80s

60s

sSizing Degree (sec)

20s

15s
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L{=TF (Control)

o= (AkD LhE) @ A EH

A EH @4H (New Agent)

FIES ]
Ehe

Stdckigt Sizing Test (sec)

Tx Increase!
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Mxz7t
=t

2} (Contact Angle)

H&£2} 3} (Contact Angle Change)

100
80

60

H£2t (Degree, )

40

20

| =3 (Control)

© 108 2oz i A4

Strategic Process Optimization for Cost-Effective Paper Production

1 66% B4

A B 245 (New Agent)

M (Hydrophobic) B2 73 (90° £3})

L. 8T o o
7|= Kl4M(65°) EHO| XA44(108°) = HMetelof ufet
S20] BHO| LX|X| ¥ 20X U4 SAE HEY
Lo

HEZ Nt bl

LiZ=3 (Control)
0.1% AKD LA

A7 5wy

EH X HE|

#124 (Hydrophilic) 244 (Hydrophobic)

+66%
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© 2R=0 oZste Uy w4 g

© EB ET YNOR %F Ru AEE~100% 24
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0t 22

X2 £ X3} (Recycle)

2 O 44

i

LA AKD 0|25 282 Qlth s 2HfS 2 sj2510]

 BOD 2ot #4 & ¢ H= 2| H[ 2 BY

7|Z= MH| 22 (CAPEX |)

SizePress +  Coater

TOPIC 04

o ul

AKD WA vs M BH 24H| =& H|w

71 AKD LA 4]
Internal Sizing (Slurry Addition)

E"

@

MO =E [ BEZ

7|1% (1x) / 65°

ZH 4 (cosT)

1H| (2=

Tk

A1)

At BH EH|

Surface Sizing (Size Press Coating)

RETENTION)

© ~100% (No Loss)

CIE

*

29 (WHITE WATER)
2 (Clean System)

Mo|xE [ HEZ

T 7uh 84/ 108° (High)

- #H4 (cosT)
A K7L (cost Effective)
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B AKD A2 + 24 W4H| EHM0|E M3 XA 24 8 100008 82712 | 20264 48
1 7|t vs et 27t bl @ wz  EEYHZ YRy
g pES Hetot s nelAold blg 57t +36,000,0008/¢
HEUMOIE H2 400E/2 400E/2 AKD 2 &1t -6,000,0008/ ¥
HE (95%-90%) 380E/2 (266M8) 360E/2 (252M) -14M8l 2wt (b2 =7) +30,000,0008/2
22H (5%) 20=/4 (22m8) 205/ (22m8)
KS30015 (59%) 2=/ (som) 508l a2 =4 3om3
N N N + 3 3 2 2117} 30MB/H 3 Al 27| 24
EMolY kg 288M2)/2 324mg)/2 +36M8l - 40ME/H 014 741 A £0/2| +10ME/8 7Icf
AKD H2 0.2-1.5% 48 0.1% L4& -GME
AKD 2 EHAO|E 57 =pigt ©@zZEd
-6ME/8 +36M&/8 +30ME/&
ATE 4B ¥ MU B2oiLl, AKD HZHCZ Q% 3 EefE85% A2 22 d
480t 0|y R2Y 0jo] &y J|ch
1~ AKD ZZ 5t B4
I BT 75%
150,000
£ AKD £7| FYEE BIZE 2Y
100,000
341 QIAO|E: AKD £7| £AE0| 0.7% 0| 40|2t HH otzyjoto2E H
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Pitch Deposit Tester (PDT) Y On-line Charge
Analyzing System (OCAS)2 0|2st HIX| 2™ Lj
Micro Stickies H& & ol §d &4

Quantitative Evaluation of Pitch Deposition Behavior and Charge Fluctuations in Papermaking via
PDT & OCAS
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Fig. 1. Sensitive areas in paper machines where web breaks are likely to occur
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Quantitative Evaluation of Pitch Deposition Behavior and Charge Fluctuations

in Papermaking via PDT & OCAS
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3. Dryer DepositOf| 2| 2t Paper Break | #HL| &

(@ Picking Mechanism (Paper Break2| 7} =82 &9
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(2) Dryer Canvas Contamination
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Doctor blade Z4 & HE = [fY 0| & & = web H Tt > S Break

@) Coated Grade =X

e
DryerOf| A H A5l El @ B & Coating layer Ef 2| = Pinhole 44 = Coating picking = 2 & £ &F + Break

Pre Dryer2| deposit




40

HI

Doctor blade®] Stickies % X

FEUMTH =HUE 3RE 28 S

Doctor blade m&

=0l Zd01= 2ol O1IF WHE 2 0 22 2 BN Q| uh0] 22 E SICE

e

2
0l= =etolf # Hill £ 2HE Depositd] SHE] SA0|=5S A LHO2 O PAIH LM HO2 HUECE

Aol CHEI 2 UHA o2 = S 210010 EHEFSII 2 2HE Depostte B X O R oA 252 o=

|.|q

ror

o

0

J
reh

Metd e Sdlol=2l MES B =2 A et uii2d E 2= A MZ WA 20t 21

10




Doctor Deposit Xl

"

Doctor deposit 7 = & &4

Label:Dryer Pollutien
KV:20.0 T41¢:0.0 Take-of£:35.0 Det Type:SUTWs Res:129 Te:100
FS : 1434 Lsec : 100 7-May-2004 13:03:47
=1 = .
gL =y Fiber
a
si Ca 25%
Si20%
Al10%
b 015%
n
65.6% 20.1% 14.3%
gl
a
8 Fo
Fo W — 2 A
| om0 180 270 360 4.5 540 630 7 830 9.0

RIIZ012F80%= =2 AL 20, 0] & 2 6d%es HEE URA S22 50 QL0

T =
Deposit 22| =g 2l oF TLHECH
ooty =d DRAISAEZSd U d 0
Ch HH ZANO =052 28| A Hsk=d
]

,CHeFst AR U SAY o] P AT Az 22
Z0l0| HESH= =S =2t

12

41



WHA 2

PRE Canvas

25 Canvas

13
RE
Il
= AG
S =
AL
| Ht
A
=
=

14




oCcC &L

27 #AY Dryer

OF!

M9| Doctor blade

15

16




’

(] np
jod ol =
<0 o B0 L O
ol K of o2 Kl Iy
S 5% o KA
§ a0 g8 wosk Koy
5 %03 gyun © FEN
5 < o S K
2 <kp R DT
g8 M KX J
S Krnr Mo - ©
ooy < WA 2ol
W o<gRUun SBap 2
KO gnd R S
Ki grkm WK OT RO =
= ==~ muxd FR°
Q d N — RO <}
I & ol OF 5 Mo_,/l
K o~ oa@ T &ol
o gogn  RU O op R
T o Ougn P =)
S zo= Blor M gHd
ol Toor Ao T 8%
S orRURS DR K g5 ol
N0 oF ol i 1p & AN S o7
Hl K o N K T K gy IR
of Rk 20<8 @iy OFrm
of @l xrof @ =1 RO oj o
I T 5B S o ol

17
18

e HA

|
3 Dryer Canvas Cleaning : 1} Shower 7| 27, Felt permeability 2],

[=

o
12 B2k &K, Web

A
o

]

e
[s]
—

5

K|, Blade K| 37| 22|, Dryer
A

| : Dryer Group Draw £| 23}, &

-t

2| (7HE E8)
s

|
—
Al

@ Wet-End Chemical Control : Detackifier £ (ex. Tale, £ F7| A H7HH|,
X

2 1} stickies H| A2t Dryer & AFEt (5 Deposite] =&

HEH XS B2 QX (5 Deposit 22| 1K} 2H0{ M
flutter Z 2, OF4 A Sheet Run 2HE

(D Doctor Blade
Blade Ot 7|
Polymer passivation’|)
@2 = &

Stickies




ALY 0|2 E 9| B 5 (Macro vs. Micro)
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treatment deposited microstickies

A
e
on
M
I

& (gravimetric method) & Eoff

ot 0o
mo oo
ofl

12t
o
Hr rlo
Az
rot
=

F2Y3 274K, 22 Y
HE(0f o™, 0] A

A HER o2 UA|SIHCE

Huo
1

|(deinking soaps)

=
x

gds=gHE 7Y
UM R ETHE S R 2o EE HE
A

SARHM B AHSE ZHE T

t
IE O
rlo
=

=
>
0=
r=

Chore 4% HlOLS 7HHIE Mt s BaE 4

s
. : 25
SASLEL adhesion

Bt Ol 2K+ 20| X Al OfXt At 0|2 H Y& 247

Of ZX0|M= & A7t S &St 20 of3f oA FAE 0|2 E 0| F2E| 1 £h2HEo| 27351

= AA IHE &
3377k 578 £

Discrete Particles

HoSo| X
‘I"ITEQ—\‘

sot g

I © ot 2

26




= I
FEEFIEEEYE
d N E HE3 AFE SR 2 [{0f &=
52 HE 0] |Off Zt2h2] 2= X|A|0ff [hHE CH st 572t
SdS 02o 2[H 2| O|X} FAd Ol =2 MOA| A8 0 B2 02450] ARULE
» [r2kM O|AF HAHY Ol 2 E 2 M O{E 9%t fixing agent & B 7HH| 2| H&7|&2 X[t
| 2] 7} BX 9| O R X|X| Xote
| &0l of= H = 1K 7k == BRA7|of
= 28017] ojgi2 2ol ULt
1B 2 d 2tHAS HE YRR TMAIA 2 0|M 72 EH 2 FEots 7E SOl
EH -Q' EJ_I—(The BASF Laser Optical Pitch Particle Counter- Current Applications and Future Dievelopments, SIMON CHAMP, DAVID HUGHES, WOO-SUK LEE, ANTON ESSER and HANS PETER
om0 smanccenernca /| A A 2 L, O] 22 20| ELX|QF 242 O|Xt HA O 2EH ¥
Olz2 T2 82 Htold ZE2 A= 7222 ot 0|2 22 37(2t 7 +&
S8ots SH0|7[0| FAG 0l 22| 249 BE2hE7H, Passivation X 2| 7t
Ol2 22 20| 0|X|= Y& e/Hl 1eig + BiCh= T 0l AL

- O|AL HAE 0| =
0|2 7}t M%

-+

i)
=2
|
olo
Ot
rir
=N
>
=,
[o#]
[a}]
(8]
(]
=
1o
1
|'|_|>|
rot
c -m
1®]
on

27
2D Laser Optical Secondary Sticky Particle Size Analyzer
Specifically measures particles adsorbed by g Considers any particle adsorbed by fluorescent
fluorescent dye to accurately identify secondary dye as a secondary sticky particle
tii rticl

Shichy/pauticles Gives incorrect signals by detecting particles as

Measures the size and count of secondary sticky secondary sticky even when passivation agents

particles using laser scattered light like bentonite or talc neutralize their sticky properties

Monitors the amount of floating secondary sticky

particles attached to fibers and tracks changes in the Passivation agent:

— “— Blocks aggregation and
ﬁ attachment properties ‘
= of sticky particles
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PDT (Pitch Deposit Tester, ::xa-)
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PDT (Pitch Deposit Tester, ::xa-)
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Bentonite0| 2|2t Passivation

Passivation Mechanism for Controlling Secondary
Stickies in Paper Recycling

Explanation of why inorganic pigments easily detach from the surface of secondary stickies
under high temperature conditions in paper recycling processes from DLVO

o Secondary Stickies Formation

Sticky residues originating from inks, adhesives,
and coatings in recycled pulp water.

e Injection of Inorganic Pigments

‘ Inorganic pigments such as bentonite and similar fine
particles (e.g. tal, silica) are injected into
the wet-end section of the papermaking process.

€) Adsorption onto Stickies €) Adsorption onto Stickies (@ Passivation of Stickies

Fine inorganic pigments surround Fine inorganic pigments surround Passivated stickies, now coated with inorganic
and cover the surface of secondary ) and cover the surface of secondary pigments, lose adhesion properties, preventing
stickies, preventing them from stickies, preventing them from re-agglomeration and reattachment.
aggregating together and aggregating together and adherdting S—

adhering to machinery.

to machinery.
o W e

ane .o
by <o 2Bl
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_‘ Prye i

Stable v
Papermaking
Process 42
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B1 1500 ppm 12,33 892
B1 3000 ppm 12.90 43.41
B2 1500 ppm 10.45 42.64
B2 3000 ppm 10.99 50.05 .
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HO15t7| O] k= SHAI 7 A=,
O|f &2 102 XN A 9 stickies passivation 21t X St= DLVO 0| -E(Derjaguin-
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HE Vs. PDA
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The Solution for Productivity and Quality
Improvement in Paperboard Manufacturing
- Intelligent Control Realized by Smart Papyrus® -

Dae—hyun Go', Kanyou Takahashi®, Jungsu Choi®'

Maintech has been contributing to and providing paper machines with Dryer Section Passivation
technology (chemical application combined with chemical products, equipment, and application
methods) for over 40 years to prevent defects and sheet breaks due to dryer section deposits(Dirt).
As of July 2025, over 1100 applications have been operating worldwide,

In recent years, the number of problems caused by machine deposits has been increasing due to
the worsening situation of recycled pulp raw materials,

To address this issue, Maintech has developed a total solution to passivate all surfaces in the dryer
section (DSP: Dryer Section Passivation), where deposits accumulate and grow large enough to cause
sheet breaks and defects (dirt spots) on the paper surface.

In addition, almost all paper manufacturers are wrestling with an aging workforce at production
sites and difficulties in skill transfer due to the retirement of experienced employees, It is becoming
increasingly difficult to respond to machine deposit conditions in a timely and appropriate manner,

To meet the current circumstances of the papermaking industry, Maintech has been developing a
cutting—edge technology, SmartPapyrus®, which is a complex system that includes visualization of
deposits, quantification of the amount, real—time predictive analysis by Al, instant feedback to the
system, and implementation of countermeasures in real time,

Unlike traditional DSP technology, which not only focuses on the dryer section, SmartPapyrus®
can examine the whole paper machine from Stock Preparation to the Rewinder., This is a totally new
approach to modern papermaking using recycled raw materials,

SmartPapyrus® can help machine operators analyze where and why sheet breaks and paper
defects occur due to deposits on the paper machine, provide predictive analytics, and automatically
implement countermeasures for each machine part in real time, SmartPapyrus® will become a
standard technology for paper machines using recycled raw materials, enhancing productivity and
improving quality.

In this presentation, we introduce the traditional DSP technology and the fundamental function of

SmartPapyrus®,

Keywords.: Faperboard, Machine Deposits, Dryer Section Passivation, Al Predictive Analysis, SmartPapyrus®

1 NARA Co., Ltd., Republic of Korea
2 Maintech Co., Ltd., Japan
+ A AR AHCorresponding Author): E—mail: choi@maintech.co.jp
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Case History 2
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Case History 3

* X|&(Paper Grade) : 2t0]{ 2 E(Liner Board)
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Case History 3
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Case History 3
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Primary Benefits of DSP
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Better Heat Transfer Increase Machine Speeds or Reduce

Steam Usage
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Via Less Dust/Combustibles
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Eliminating Use Of Harsh Cleaning Chemicals
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Fewer Dryer Fabric Changes And Dactor Blade Changes
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Microbiological Control in Paper
Process Using Digital Solutions

Douglas S. McLean, Yeon-Sook Park, Joon-Gyu Park
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Microbiological Control in Paper Process Using Digital
Solutions

Douglas S, McLean', Yeon—Sook Park, Joon—-Gyu Park

Microbiological control is a critical component of stable and efficient pulp and paper manufacturing,
particularly as mills face increasing regulatory pressure, higher recycled fibre usage, reduced water
consumption, and rising expectations for sustainability. Microorganisms entering the papermaking process—
primarily through freshwater and recycled raw materials—can proliferate rapidly, leading to slime formation,
deposits, odour generation, reduced strength, higher chemical consumption, and increased chemical oxygen
demand (COD) loading to effluent treatment systems. Traditional monitoring and control approaches, often
based on periodic sampling and reactive interventions, provide only limited insight into rapidly changing
microbial conditions and frequently result in delayed corrective actions,

This work presents a modern, holistic approach to microbiological control in pulp and paper processes enabled
by digital solutions and real—-time monitoring, The strategy integrates control across three key areas:
freshwater treatment, the papermaking process, and effluent treatment, while aligning with evolving regulatory
requirements and site—specific operational needs. Advanced oxidizing biocides and fit—for—purpose treatment
programs are combined with continuous online monitoring using the industrial internet of things (IIoT) of key
water quality and biological indicators such as pH, oxidation—reduction potential (ORP), conductivity,
temperature, and microbial activity.

Digital platforms and automated feed systems transform these continuous data streams into actionable
insights, enabling proactive and automated process control. Real—time feedback allows rapid response to
microbial upsets, stabilization of process conditions, and optimization of chemical dosing. Case examples from
tissue, board, and recycled containerboard production demonstrate how digitalized microbiological control can
reduce adsorbable organic halides (AOX), lower conductivity, minimize corrosion risk, and improve slime and
deposit control while maintaining or enhancing paper strength and production efficiency.

In recycled fibre systems, where starch degradation under low—ORP conditions drives acidification, calcium
dissolution, and strength loss, digital monitoring enables early detection of microbial—driven shifts and supports
corrective strategies that restore process balance, Overall, the application of digital solutions to microbiological
control delivers measurable benefits including improved runnability, reduced odour emissions, lower additive
consumption, decreased environmental footprint, and enhanced license to operate. This approach represents a

significant step toward more resilient, sustainable, and data—driven pulp and paper manufacturing.

+ Nalco Water — An Ecolab Company, Paper Korea(Gaonbiz Tower 120, Daewha—ro, Daedeck—gu, Daejeon, Korea)
T aAAAHCorresponding Author): E—mail: dsmclean @ecolab,com
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Microbiological Control
in Paper Process Using
Digital Solutions

D. McLean
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NALCD Water

An Ecolab Company

ECOLAB

PROTECTING WHAT'S VITAL

QJAF 271 A

KTAPPI- APR 2026

ECOLAB
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ECOLAB

SIA 1

ECOLAB KOREA

ECOLAB HQ
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ON-SITE EXPERTISE | CONNECTED CHEMISTRY | DIGITAL TECHNOLOGY | ANALYTICS AND INSIGHTS

NALC® Water

An Ecolab Company
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Microbiological Control
in Paper Process Using
Digital Solutions

D McLean

KTAPPI - April 2026

NALCD Water

An Ecolab Company

NALCD Water

An Ecolab Company
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Trend of Producing Paper
with less water

But there is a price to pay

. ,- / ‘
Loss in production § Loss in strength High additive, raw Bad odors Deposits
efficiency material use & COD
load

NALCD Water

An Ecolab Company

Effects on the production process

Increased volatile fatty acids (VFAs) ] * Bad odour in mill and finished paperﬁA
Unstable process pH or local acidification » Reduced paper strength

Increased calcium hardness = Lower PM runnability

S

Increased conductivity 5 it
* Deposits

Reduction of Zeta potential of the fibers
* Higher additive consumption

Higher COD in machine circuits and

effluent treatment plants _J r Limitations in ETP

NALCD Water 14

An Ecolab Company
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The costly cycle

Degradation

of starch by

(an)aerobic
Bacteria

Reduced Strength, higher starch use
Increased use '
of native starch Reduced ORP
to achieve and formation Increased additive usage
strength of VFAs
targets

*

9 Lower machine efficiency
Increased pH-values
More deposits in process, felts and
WWTP

conductivity,
Zeta- potential ~ drop,
to 0, loss of increased sol
strength coD

CaCo,
dissolves in
acidic
environment

NALCD Water

An Ecolab Company

REGULATORY UPDATE

NALC® Water

An Ecolab Company
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Protect people, protect environment

The European

ECO [
OV gadly
Green Deal 1y S y
4 eo///// /o

= Promote safe and sustainable alternatives
* Increasing legislation

The paper industry standard:

Stabilized Chlorine (MCA)

= Superior slime control

= No health concerns at recommended use

AOX, etc.

= New policies and guidelines to protect people

sssssssssssssssssssssss

= Customer concerns: conductivity, corrosion,

NALCD Water

An Ecolab Company

Changing regulatory landscape (EU)

= Classification as H372, specific target
repeated exposure, category 1.

= Endocrine disruptor (Br-)

= Respiratory sensitizer

= BIOCIDE: candidate for substitution

= Contains Bfomide (Br-)

OP6H

= REACH substance of very high concern (SVHC)

Safer, easier to handle alternatives ARE
available N

2
(LRRA SR 1B, AElRsld (24, THE 2 =1)
: Threshold 2.5% A4E{Q5HAd
: Threshold 10% QX2

An Ecolab Company
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Changing regulatory landscape (KR)
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Ecolab

Innovation Program

NALC® Water

An Ecolab Company

OXIPRO 2.0

Ammonium Chloride (NH4CI)

*The stabilizer: NH4Cl also known as “Salmiak”

+Stabilization of bleach (NaOCI)

*Superior slime control in the paper process

*Significant reduced bleach use
*Low AOX

+No health concerns at recommended use (<14ppm)
*In NA is allowed up to 4ppm in drinking water*
+No health effects in drinking water up to 50ppm*

NALCD Water

An Ecolab Company

A+B=C

Ammonium Chloride:
(NH)Cl 2 NHj+CI

Sodium Hypochlorite
NaOCl = Na* + OCl’

® &

OCI'+ H* 2 HOCI

Monochloramine
HOCI + NH, 2 NH,CI + H,0 (1)

Dichloramine

NH,CI + HOCl 2 NHCL, + H,0  (2)

Trichloramine

NHCI, + HOCI 2 NCl, + H,0  (3)

20
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Microbial control strategy

NALC® Water

An Ecolab Company

Microbial control strategy

The 3 pillars of a sustainable approach

AR Digitalization

Solution
+ Raw water + Regulations

+ Monitoring and
control

+ Process * Your specific
. ETP requirements «  Automation
NALC® Water

An Ecolab Company
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Holistic approach: Why?

T
PR

Post-Treatment

e o 8
NALCD Water %
An Ecolab Company
Holistic approach starts with the freshwater
90% of
process Issues
arerelated to
R gﬁrggv%anisms rr]?nglmt(?r: mills
Raw water quality . A
l et o™
Troublesome bacteria enter the process mostly with freshwater = treat it well!
NALCD Water 24 24

An Ecolab Company
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Case 1 : Improving FW treatment

“Go with the flow”
92%
g 90% e~
o 88% ‘.
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Pre-trial Raw Water Trial
. Sheet breaks caused by holes
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010
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Pre-trial Raw Water Trial
NALCO \Water e

An Ecolab Company

Case 2 : Improving Process treatment

“Go with the flow”

> Program . Oxipro 20(Amcl) » Program :0xiPRO 2.0 (AmCI)
» TVD(Total Value Delivery) : +a Safety » TVD(Total Value Delivery) :

Extension ) t Improvement
Boil-out , productivity
$* Befo

!:r.;f-

Improvement
; productivity

Before \ Ecolab

re - Ecolab

| D¢ @
o -

\
|

NALC® Water 2%

An Ecolab Company




Monitoring: “less is more”

‘Traditional monitoring: more time, less value; ' 24/7 real time monitoring: less time, more
a snap shot of the process, “excel reporting” value, better reporting (automated, eDATA, PSR)

DATA
INTERPRETATION

24/7 DATA

LT
g | 1

R L

=AU
S| 1]

NALCO \Vater | .

An Ecolab Company

NALC®D Water

An Ecolab Company

©2022 Ecolab USA Inc. All rights reserved.
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Digital Monitoring : 3DT for Oxi

Online Monitoring Enables Early Issues Detection and Proactive Preventi

1
(@)
%

BioAct
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