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MEDENE 7At X (Research Objectives)

0 4%

1. 2. Bt 3. "liaqt 4. SFX
(Extraction) (Optimization) (Solubility) (Synthesis)
IN— LG D 5 Ak LN =RAILT B $FREEOILO—R%Z RBBRCMCERERG%=Z
ZIRE, £LO—-2% RIGRHEZ RT3, IVNAETHEBLY FBIL. SHEE LT3,

HUO 19, <9 %
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Phase 1: )L O— X FED LLERIREE

LEEd R (Comparison)

ASTME +
REpIE SREG IR

Standardized acid-
base extraction
failucious followed
by hypochlerite
bleaching for high
puricity alpha-
cellulose, howver,
but energy-
intensive.

BRIV E

Spenlized chemical
materialutions for
highgrade cellulose
tube for high
regenesated flibes.
Capital cost, high.

WmE7OtX70-

Maceration

(BR2)

Delignification

(BRI =)

Alpha Cellulose
Production

(a-EILO—RX&ER)
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RIGERICEDa-IlO—FEDEIL
(Alpha-Cellulose Purity by Reaction Time)

RIGHEICE Sa-EIO—-XMEDE(L

100%

82.5%
. 80.1% 76.8% 76.6%

** BB (Optimal Condition):
3FFRIDKRIGTHES2.5%% 2R
Oh 3h 5h 7h 9h

faam 1. ASTMZICTIREO RICKEHED. RbHEOSVWVEILO-XZFoND
mBERFTH S,

80%

60%

40%

29.5%

20%

Alpha-Cellulose Content (%)

0%

& NotebooklLM



Phase 2: 7Y/ B IC kBl aEDNE

% \\\ \j /* IR : AR

*_5 ; ( x,,f" (Ozone Treatment)
» HINE © 4 T /B8 3.0%
(Citric Acid)
BFELEE: © 25°Cvs
- ' ~ 40°C
#aMttilo—2 ‘JE{I:tJLI:l—z
(Insoluble) (Soluble)
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FTIRZHRIC & S{LFIBER(LDEER

A (Deep Brown): Initial Cellulose
B (Chemical Blue): Ozone Treated (40°C)
C (Muted Grey-Green): 25°C, No Ozone
D (Muted Grey-Blue): 25°C, Ozone
E (Muted Deep Green): 40°C, No Ozone
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ANEEFS L — kEH
l in Carboxylat i :
(Increase in Carboxylate) A= Dk
(Removal of Lignin)
| | | | | | |
4000 3500 3000 2500 2000 1500 1000 400
Wavenumber (cm™)
AV IR (40°C) 1FVJ=2%FEL. EIO-XDLEBEEZZIL
S . AN ZEINICR ETE S,
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ARECBELILO—ZD

Solid Phase Weight (%)

Degree of Polymerization

1500
100 = -9-25°C, No Ozone
' Q -4-25°C, Ozone
80 - -8-25°C, No Ozone S :-I-4OZC, No Ozone
| -9-25°C, Ozone + 1000- -4-40°C, Ozone
2 -8-40°C, No Ozone N - i
= 90 -4-40°C, Ozone o
= ——
3 £ —
40 - °
= 8- 500-
' o
20- o
b0
' @
o
D | | ] | 0 ] | | |
0 it 2 3 i 5 0 1 2 3 4 5
Time (h) Time (h)
faem 2. AV AR (SRR & 7L A BEE(NaOH SM)DfEAEHhEICE D, EILO—XDBEICKIN.
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Phase 3: CMC (AILERFXAFILEILO—-R) DER7TOEX

Step 1 Step 2 Step 3
ZILAVME DILEKRFSD AFIE ToiF © BTIR
(Alkalization) (Carboxymethylation)  (Washing/Drying)
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NaOH (30%) NaMCAZIN AR )= )VikiH Result:
@ 55°C -> 60°CEzI& CMC Powder
mASERPE | SHEBERMCMCADIEF(ZED
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CMCa)nnE;Fﬁﬁ PiE ¥ BIRE(DS)

Sample NaOH Volume | NaMCA Weight gﬁl:(tsnt?ﬂ:iir?; Purity (%)
CP-0 10mL 4.5g 0.68 - 0.83 ~T70%
CP-1 10mL 4.5g 0.72-0.83 ~T79%
CP-2 10mL 4.5g 0.76 - 0.86 ~79%
CP-3 (3h Ozone) 10mL 4.5g 0.76 - 0.86 ~T79%
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Viscosity (mPa.s)

A BEEIC & SF5E (Viscosity) DHl{E

/™

1720 mPa.s

Y AR R S BB IC
2NT. EILO—-RHDOEE
EhEH. HEIMMET I B1E
[@Hdh B,

0.5 1
Ozone Treatment Time (h)

7Y B E 7 SRR I B
£ T. BROAZRFEICED
B 1-¥EE D FIHH I gET
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h ikan & DERELLB. (Benchmarking)

AAF D IN— L RS> CMC

#6FE (Viscosity): 1720 mPa.s FEEE (Viscosity): 2210 mPa.s
AEEE (Solubility): 98.2% ABEE (Solubility): 99.5%
$E (Purity): 72.5% $E (Purity): 91.2%

Takeaway Box

HERDAEZ/N)L THFECMCE L L TH. N—LEEYHFCMCIIEVAREE L +9
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RiEEEFDEL (Summary of Optimal Conditions)

1. Y (Extraction)
ASTM:E (RIGBFRE 365R) + RIS RELNIE

4

@40% 2. LR (Pretreatment)

Ay 018 (40°C, 3R, 7 T EE3.0%)

> 3. 8AFK (Synthesis)

30% NaOH (10mL) + NaMCA (4.5g) @ 55°C
(B BshE 3.5656E)



¥=2h (Conclusions)

i (Extraction)

ASTMED N— LfEiED S D)L
- —ZHHH:': ‘:?ﬁﬁf&%n

&k (Synthesis)

RO RBELEEE(10mL NaOH
4.5g NaMCA) Ic&bamB%h
CMCXERLZ ZERKo

3%?“

B4 (Regeneration) @F
7Y I8(40°C) e 7IL A V) Bfg

. BERILO-XERDFEL

530

A& (Applications) =4
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Construction Industrial Textile &
(Concrete Block) Detergent Fabric

BEMEEEA, N—LEZ0
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Credits/Contact: IP Light
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