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Abstract: In this study, chlorophylls were been extracted from common local plants, deposited on polypropylene (PP)
substrate using various approaches, and the oxygen generation effect of the chlorophylls were investigated. The loading of
chlorophylls on the substrates was achieved by dipping and spraying methods, where the spraying coating showed overall
better results regarding oxygen generation from the combustion experiments in the closed vessd or in the isolated vacuum
oven cell than those of dip coating. In addition, a composite substrate was prepared by nylon6/6 nanofiber on the PP sub-
drate, and it exhibited an increase in the activation of chlorophylls. In the case of samples containing titanium dioxide
(TiOy), the reaching time of oxygen concentration from 16% to 21% and the combustion test using a candle for a sample
with 50% chlorophylls showed similar results to those of a sample without TiO,. As such, combining a spray coating and
TiO, incorporation into gas separation membrane systems are expected to be useful to understand the fundamentals of mate-
rial properties for their gpplications as oxygen generation membranes and air filtration systems.
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Table 1. Electrospinning Conditions of Nylon6/6 Nanofiber

Contents R.H. (%) Temp (°C) Voltage (kV) TCD (cm) Rate (mL/h) Duration (hr)
Vaue 35 25 20 15 05 1.0
uebA ol4bsterA WE S Fol7] Y AddAE S7HAE F s FoE Jlgdt.
A F4, F2Y, HEgY, 3 5 0 Yy
ol A7 om, 1F Wes, dEYols, ofnlF 2. &
g o] &3 Fdol EHY PHoE ALH1 gt
[3-8. AU o]s A FEE So|7] AT WHOE 2.1, Al Y Mz
= 371438 ZAE AAAY, Al &< WA st Aol AgE FAZE dxdEYA Az
o Ayl F71E Asts YHE ARES T QT poly(propylene) (PP,AF-932)2 o] 83191, Sigma-al-
A Vel 3715 st A3 22 E dricholl A hexadecyltrimethyl ammonium bromide (MW
S SR sl gk txE EYAA AR = 364.45 g/mol)—é— 7943t 01 ME A =3 F PPE
F4E EE T Ue CRES FEASHOIES o] &5t 527+ $HAZ F 2447 60°C Q8| HAxdte AL
£ Pressure Swing Adsorption (PSA)H 3 Agl# B3 st A7ALE 98 AREE EAY Nylon 6/6
£ o]&3 WHH A (Membrane Separation System) 5 (MW = 262.35 g/mol)¢] 7§ Sigma-aldrichell 4], &
el e 59 AE EEste A Non 2l formic acid (85.0%)%= DUCSAN chemicaloll A 2}2}
Cryogenic Fractionation (NCR)¥= ©]-&-std & 7]l A Tofste] A&ttt HIgmQl distilled watere] 73
AAE BEste A8, 88 T O okl 2& MillporeAk2] Ultra-pure water system (Milli-Q plus)<
3kl ItH9,10]. T3l Alzste] AT GEA FE2& S3 AHEE
A5 AW ojitsietAE Fgstan s HE Fxe vEde T AMUgy FHE AZA
o dHd FAA AAA R FVE AT AAES A Hal Hefst A sl A-gs)
A& AR 7:‘1%]7401 AAzstAo| A AA A At
W 571 B3tE HEH AEs A& A 712287
FZ3lt1]. &3], 4 W AEAE FE5t, H4 2.2. Nylon6/6 2% H=
Zof Hgtsto] Au 37 l gsto]| F&ste ATE AT ANGAE o] &3t nylon6le U=/l 7S AlZx317]
gk A3to|t, A3 1A EAR] nylone/6 (1.1 gyt &mi2d formic
Nylon (Poly amide) iL&A+e] 74-¢- wlo] e A2 5 acid (8.46 @), distilled water (0.44 g)Z 20 mL H}o] ¥
Bl &4 7hsd dAYA" ek~ ‘ifl S7 a4, 1419? (vid)oll ¥ & 2403 ol wRkS WFsiyinh.
T4, WrtRA, 3ol ¢t @rhvt Yot o F gho] 9t &AL 7|Z AAS & 1M o] A2

Afrd 48 Z1o1A el o] &5 glon, HY EB.JJr oA BA F AHEEIITH

Hl 3k F54E 7 9l F71' 5 A7HAE AR

3t 5A4E £4shs A7 Ay ATH11-13]. 2.3. H=MdF/PP FAE SEA M=

2 dPeae FuolA 3 B & 9,1—;— eSS e /PP 43 =gAe Azs £ ny-
z, Ugd) H&e ol&st] 45AE FEt1, 74 lon6/6 WAF &4& 5 mL FAF o Hol 308 o4
T Eqgs Sl AT %EVH%OH g A& 2 9= A 5o 1%%}1 e 71EE ¢A3] AAD
Astgith. 2efa mHA Y] FIHE s FAZE 9o - Table 10 YEtd ZAdstel A PP FA 2 o FA
nylong o] &3 483512 B Q29 I ato] A|z3skAth. KDS100 (KD Scientific Inc.)< 0]%
7t did A= JPetsieh. AHEE Nylonel62] 7 st ARG e]  FEEE xAdleH, PCS
o ALEMS BEF T Q7] Wi, ty] o B 60K02VIT (CHUNGPA EMT co,, Ltd)E ©]&3to 1
< A3 AEAZ FH g LA v EHE AASEe 2kl
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Table 2. Preparation Conditions of Membranes
Sample Chlg};r;:yelrl ?:nL) Numlfirogf (r::’]?_(; PP Total(ril)ution Nanofiber Coating method
CD 15 0 15 X Dip
CS 15 15 X Spray
CNS 15 15 ) Spray
CDT 75 75 15 X Dip
CST 75 75 15 X Spray
CNST 75 75 15 (@] Spray
2.4. MEo AEAH F& ¥ Az 274& Table 29 YRR
HEA = 4°C oldellA B ol 454 = AEA ARG HAE A8 274 110 mm ZH
S 93 RE AL icebahE o] &3t 4°C o]ste 3 # o] (filter paper)E ©]&3te] FE5A NS 5~30
Aol APstdnt. A AP 2o vEHE 3¢ mL7}A 5 mL¥ F7HAA ZHEA . i%% ZH7
& o] &sto] do] So7bA] GEF x4 & YA 24 o|HME 3AZt ¢ 50°C LEMA Az F UrE
AZE FRF A Bastdnh W RSt e B ZA71E o] g3t 20~21%7HA Ata % 7} Wake
S AAG7) 93 digilled waers o] &3te] EHE ANZbE A4t HAHsE APt
A Astg om, didilled watere] 2o 3053 Wo| Y=
FoAM HAsA AME BH EVE HHHOIHE 2.6. S48}
o] &3lo] &H3 AAT * 30 g A3 5mm x 5 2.6.1. A5x g ¥ 525 54
Az 7712 Z2 0.1 M phosphate buffer sdine q24 FF ZAHL Hiscoxs Israelstam(1978)0] <]
(PBS, 0.1 M) 100 mLol ¥& 3 E7](Mini Electric 3 AANE By wet FZE&9(DMSO)E ©] 83t
Mixer, SFM-E200)2 AM&3 527t 434S 23} ZA85t. = “o“ﬂ% A o 20 mgE 2 mm x

Aok BHE Y 4708 @ ARE o] g3l AR F
Ay 95 Y4 E8)7](Hanil Science Industrid Co.
Ltd, FLETA 5% ©]&3t4 500 x gollA] 3&3t A&
R XJEE%}%%D} A EEHH o] gsH §H <
59 Ho &7 93 1,000 x gollA 587t
21 54S 15 mLe PB
AHgEtdTh AlzE g9
A %5k th14,15].

F{

A

O:

o

i

12
B~
2
f
e

ppm T|02E
ot AH
(spraying) ZB S 7
7HNZ17] el Ui

& A =sti o
BALN S T F
HEF 15 mLE 2~

, 5 mL DMSO°| ¥ ¥ 4ol
A 48A 7L %OJ 6}22@ FE9L UV-Vis B33
LA (SHIMADZU, UV-1650PC)E ©] &3] 663 nms}

645 nme] TFANM FF=2 =AHsPon, 4 (1
st 424 as)t b, = G=4 dFe =A9Y
[16,17]

FIE A7t 42 F5ugel WEE #As] 9
3] Q=4 F29L 7HAF Y (400~700 ppm) U
NN FHEE 43, TiO) didilled waterE o] &

3] 50, 100, 150, 200, 300, 400 ppm &L WHE H,
%2&39 %23)7](Branson Co. Ltd, 2510E-DTH)E ©] &
st 117 B ‘ﬂfﬂ f‘r TEH FHEE SS9
(Table 3). 18]t 293 T TiIOE 44
T 7 Y Yl

2448 Az =24
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N
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Table 3. Preparation Conditions of TiO, Disperson Solution
Sample TiOz (Mmg) H>O (mL) dispersion time (h)
T50 5 100 1
T100 10 100 1
T150 15 100 1
T200 20 100 1
T300 30 100 1
T400 40 100 1
Table 4. Preparation Conditions of CT Solution
Sample Chlorophyll (mL) T50 (mL) T100 (mL) T150 (mL) T200 (mL) T300 (mL) T400 (mL)
CT-50 10 10
CT-100 10 10
CT-150 10 10
CT-200 10 10
CT-300 10 10
CT-400 10 10
Chlorophyll a (mg g™ fresh wt) = b vt F718 Ao AgEn. B dgdie
(12.7 x ABB3 - 2.69 x AB45) Az 59 Aa I RS Adstr] Hs) 4 d
Chlorophyll b (mg g™ fresh wt) = T F, AFLEY AAEA 2E o] &35ty AXA
(22.9 x A645 - 4.68 x AB63) 7tel Wsls 2439t 53] ol ZAs] HHFS
Chlorophyll total (mg g™ fresh wt) = T e, &4 Al vt & wA|ste ARSI
(8.02 x ABB3 + 20.21 x A645) @ o, AH&H IFLE WHe FI= 10 Lot
AB45 : 645 nm A FHE, A663 : 663 nm I} 3.2 1
AN FFE
3.1. g5 &g { g2 &H
2.6.2. (ST BVIE ol8% TN £H AE2E AEC] FFAL shed IFH ArE
Az vhe] F3d oRE geldy] fld dHd & iR 9, ATl s B Ax F sl
71400 mL) Hiel 15 em x 15 cm 719 2% H e wHom 4S54 FFol w Y sl Hste
%, 30 cm AglA 'l E(Unerwriters Laboratories Ao AdEA gk B AFgA AzH A=A 9 o
Inc., BL-49,913)E5 o] &3t H& ZAFstom, tf7] S F9sby] st} UV-vis EFFEAE o] &3l &
2 ZA47](MIC meter industrial company, 98192)E ©| Hatgor, 1 A#E Fig. 19 YeERASIT 663 nmol
gkl Ata FE7F 16%AA 21%7HA] ks ARt A EFE7} 05459 05398 =4I, 645 nmol A
= SAs E 0214% 0229 A#HE AT} o] AHE 4 (1)
Aste AATF 28 20 mgoll A AF4 FFS A4t
2.6.3. X5 8% o4 LA Fol g+ A3} chlorophyll a7} 6.3 + 0.05 mg - g" fresh wt,
2o d Al(isolated system) el A =de da AR chlorophyll b= 2.4 + 0.08 mg - g* fresh wt2 =4 5|
< A el EAshs s “] el wlRTh weA A 21 total chlorophyll®] %S 87 + 0.04 mg- g fresh
ol 25 EAst= E8o] T AL A A& WE 245 2, B AT A HLH, 30 g9 A
Hagel, A 25 A A 13, 2015
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Fig. 1. UV-vis spectrometer of chloroplast.
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Fig. 6. Optical microscopy image of chlorophyll in filter
paper. (@ No, (b) 5 mL, (¢) 10 mL, (d) 15 mL, (e) 20
mL.
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