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VOC:s : Volatile organic compounds

NO, SO, Amines
o Methylamine
3 Triethylamine
HF
H,S
H,50, H,0, o, Amides
e VO classes
Organosulfates Acetone BE
3
L
IPA
CO-OCH,-CH-C H, . Organophosphates
OiCO-OCHZ-CH—CdHQ OH TEP
DOP NCH, TCPP Dopants
B,0, / O C,H.Cl
Silicones  Toluol 0=P Z-0OCH.Cl
Trisilanol Siloxanes BHT - O CH.
Types Contaminants

Comprised of Fluoride, Chloride, Bromide, Sulfate,

Acids Phosphate and NO,

ases Ammonia, Amines and Amides

Organics with boiling points range from 100~400°C

Cond bl
s s Ex : Dibutyl phthalate, Organo-phosphates, Siloxanes

Molecular dopants include Boron, Phosphorus,

Dopants Arsenic and Antimony
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Adsorption of VOCs onto carbon materials
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2. Precursor M

Polyolefin &
- HDPE, LDPE, LLDPE, PP

Polyolefin 74

1. Polyolefin fiber Tt7} 1124

2. 9E 9 ANl

=> Eiot 8l 2tdol 2 =8/ 4 & 15

Production cost savings (PAN vs. PE)

6.92 €/kg 8.96 €/kg 12.35 €/kg 13.57 €/kg
Polymerisation Wet spinning Stabilisation Carbonization After treatment
« Lower raw » Melt spinning: higher = Higher « Lower + Identical
material price speed, more energy investment temperature process
due to higher efficient, no solvent costs and needed, shorter
market volume  and recovery energy use dwell times
> 66 % > 53 % <30 % > 30 % No savings

o 3 3

Polymerisation Melt spinning Sulphonation Carbonization After treatment
1.41 €/kg 1.60 €/kg 4 .35 €/kg 6.74 €/kg 7.96 €/Kg



3. Cross-linking Bt MA (X124, M7 3H)

[ — ()

1. Sulfoxidation
=> *50, gas treatment
OH
0=5=0
OOH 5 + HS0,
P )\ e~ + 80, /"KHV/]MV/“M/ —&-- P N

2. Dehydrogenation (Peroxide)
=> Peroxide A& treatment
=> **dicumyl peroxide =¥ HEHANZ

OOH @Jﬁo_o JV@

| dicumyl peroxide E_
—CH;—CH,—CH—CH,— < + —_— :
i¥e HO C(CHa)s '
LDPE : )\:<< O—H
S
(CH3):C OH CH;

Polyamide #| &

S
and/or W
O
O—H’
R-0-0-R A p 2R-0-
) 7
,,7:::79707(‘:7,, > .-C-G-&-C-.. +R-OH

H H H

...~ CH; — CHz — EH — CHg —...
R

~CHz —CHz - GH - CHz —...

| |
H HHH

<= Og = G = CH = Ot —.
+.v= CHz = CHz = CH = CHz —..



3. Cross-linking gHtH M7

3. Dehydrogenation (Sulfur) : 7} &7

=> *Sulfurization (sulfide, polysulfide A& AtE)
=> S/PE H|& At 7ts

=> 160 ~ 365°C 3”2

-}— + H,S.

8}

LcHi- v 148y — {-cl:
S

4. Dehydrogenation (Catalyst)
=> **[ridium 0§ AFE

RCH,CH,R' + CH,=CHC(CH;);

» RCH=CHR + CH;CH,C(CHy)



3. Cross-linking gHtH M7

5. Sulponation : X{7} 38

=> N E| 58

=> *= o, EFX|A|ZL, fiber tension, 2 =0 (£ cross linking &1
=> A& dhEH0f| 2 aromatization index (DSC) A Z o

Aromatization index (%) = [AHy — AH/AHy] x 100

\‘MMW\/

Sulphonation
50,, -S0,, -H:0

SO;H 805H

100 - 180 °C
-H,0, -S0,

=> M2 0F0| ZIAL AR O| 7}t XISHA T EH
=> **Sulponatlon + air oxidation 28 X



3. Cross-linking

6. Oxidation : Xl #A,

=> *Air 2

=> Stablllzatlon AT O

7. Radiation :
=> *UV, **E-beam, Plasma & O|{X| & 0| &

Ci

X7t
70| M PE ==

x

> ORl

_I

EI

H
|_I
H >
CHz;—CHs—C CH;—CHs
OH

HeE, Mot &%

kS

Ofstel 2 =0 AM M|

=> Cyclization g3 EQ

PE (thermolabile defects, as vinyls)

A

— CHy—CHs-CH—CHy—CHy— 1
0, PE ~—C CH-CH
¥ 0
H a, f unsaturated
CHy—CHy—C—CHy—CHj ket
o)
OH
A
H
CH; CH; C CHy CHq

0.

H
CHzCHzyC. + 'CHxCHz

CHzCHz C CHzCHgz
o}

carboxylic acids
sters
lactones

ot Cross-linking

=> UV, Plasma ZHH| L ES



4. Carbonization & Activation &

1. Ete} &7
=> BtA AF-3 A2{5HK] 2 578
=> *Sulponation & ==A| 2} ¢i0| El
- Chemical activation: Semi-activation

Etst L

=> Cross-linking £ 2} activation A2t 2HA|

2. Activation 37
=> Physical activation &7
=> Steam %I A| 800 ~ 900 2™HXHA



5. Filter X|= Hitd
Wet-laid 2tAZ 0| 2% EE =X
- Fiber®?} BinderQ| H|20| 2 QIRtZtE 17
3| |

Ho|lH N3, (a) Rl2&H| (b) g & 24 (o) H
Bt (d) Wet-laid ZH|, (e) Hot Press
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