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»> OuzzsE s flet CO;, ALE
g (12 ~15)
m A==
+ CO, FHmEC] =YE AYNHE INAT A 7ReT PSA A2 @%‘47}
- BPAEE B2 mdE PSA AR A CO, FHRET] A o
. CO, BABEo] B BHIEE WA 4 PoA A £HAT 240 1 A 5

3 D U o B|AAH
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>> OUA=E Jids flet CO, A48 2 25 2 @7 &V|ALE
HE (12 ~15)

A3l L o Z S ASL"L =
c AaFIALE 22 H5) « AaFFEALE AFAE
1800
e 0, -without O, supply
2101 4 0O, -with O, supply L 1700 100 4 2000 6
o  CO,- without O, supply - = Lo
- N £ 1500 g 2
9 a €O, - with O, supply o~ F 1600 = 804 \ i )
< a a P & - g —— Rewrve tank presmre F2Lo 2
E o g I £ &
§ o I 1500 g 2 il F e I 9 Lms § |, Z
= ] £ E 2 =
8 b 1400 S 5 5 ol \ Los E £
2 s ‘i wd g : g 373
s I 1300 8'* :_5 5‘ 1000 \/ ne 2 5
5 At —s— =2 1200 09 80 Y T — e NP2 g
ol = 3 :
T T - 1100 o . 200 1
30 40 50 0 20 40 60
Time (min) Time({min)
AR AREE SHEE ek Ak Tl ukE ARkl mhe A & 71 sk 13
AE7IE ¥s} (0, &5 ¢ 20 L/min, AR 27). (ROOM 1, 02 &5 @ 6 L/min, #1434} 8%).
m 7]oj&xt
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Sl 111; S W 4 A= 71EEA]

« CO2 S2rE 9 374
7Fsst 7] 3xA2Ee U as A2 Fo e A
APAIH %01 {AE SN E o7 B T3}

HJ

* SCI =% AA

Performance Test of PSA—Type O, Separator for

Efficient O, Supply to Room Ventilation System
Combined with CO, Adsorption Module — SCI
(TP2015—12, The Korean Journal of Chemical

Engineering)
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o) b o o) = A
> o8y gL H2SE HES flo URAY =58
=M (14 ~17)
- S50 AlH] YRAY I9 2Hg} Ve pd

E_'._}i_‘,";_ T Arios 50, HA £

E.ﬂ- E.I E

h:q. g“ 15.

E £ =

2k e i
(SUS3I16L) Al Sputtering (2 & FH 0.5m)
: ° i :
£ [ o .
] |ogham 2 .
E; JWH | 1

m 7| axt

Al ] 300°C Z=31oll M ] AFA1ZH(360hr) HoS -4 AIF At

©1~3 E/QF Ahash] Q) PR 9 20 B/4F Akt test-bed AWl
53 Aggo A AT AN BEo GRS A48 Aey Srd) B4
C A A Al 39 34U B B 04716 JeR AR 9 st
7% A
m] A4
C EHES
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»> 200 ppmz 7=
(13 ~16 )
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- }:E _.;

A8, FHEE T 6CC
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diES

e, M L . (]

- RER Mg hast R ST A9 S8 O BAY WAL TRA0R AUY 4
gonz, ag P W FA Aue] AaokE 5@ Asde] AUE Aol B 5

- RalE AT Al 34 HAs, Roe Ao diskast 484 B2 1 AL 5L
100 B/9F FoiRe Az 2 B8 oA Az 2L G xAee B89

49 §M Y4
&% 2engaAIn

Ase
e 20159 FANFANAY PR ¥
¥ 3 Z2e¢R 3394 $5 TIeas
= QRN ) F4E =Y

VIAA) FAsRGNAN FY

20159 64 3%

IR ST IEERE SR B

Thermo—economic evaluation
of 300 MW class integrated
gasification combined cycle

— DCFC—IGFC sleo]lBg|= ¥k
2 S2WF 10-1481158

=
- EES PAE TH B

S 2w m upg A with ash free coal (AFC) L A
2015.06.03 process, Applied thermal ]:Z'io ‘J_—‘y“:' TR,
engineering, 89, p.843—852 TEME 10-1572924
- rEE=E (157
2E/%5 ARriAsh] A48 SRt RRRE FEA 2420 BE AY, 39RetE EAE
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A= 1 =13 Htd 2 A s
>> HHIO|QOfAS O[2or HHE NEHEI H=AL I 7
[3 [3
(‘14 ~17 )
m ATEE
- Az BAEAD 9 AFAS e i HHfolemAs A7
- Lab. 4WE FF Hufoloms FRY WS A7 54 B4
* Benchg #uto]@uj A wietsl Am ik A AR H5H7t
* 10 ton/dayw HHFo]emjA ¥iers}l dAm APHAAR 7] Z24A
m A7AF
+ Lab. 48E 5 sufelonls FHE Wt AR 54 24
Lab. 4% A5 54
T2 st A B 4 S5 B}
HHV (kcal/kg) 3,855 4,946 4,160 3,615 3,921
SR 77.8 29.6 7.9 76.9 11.7
TP EA 3] 7 6.0 0.7 11.8 8.1 9.3
(Wt%) 3 14.0 51.8 73.2 13.8 68.9
A 2.2 17.9 7.0 1.2 10.1
N 3.94 2.87 1.00 0.48 0.33
SE R C 35.98 48.18 41.23 34.65 40.81
(Wt%) H 5.57 5.89 17.54 4.66 5.70
0 22.15 38.87 26.11 15.76 24.34
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|

EeiEE

HEA 2 e5EeA P&
o] wta} WA= = Torrefied
material ] B4 2A} (1)

HEA 2 steEdA £ &
o] upg} FAE = Torrefied
material®] EXEA} (2)

Hreske 4 g71(3),

FALANE(F)

2 g4 B AB(S)
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>> TH}O|QO{A S
(‘14 ~17 )
« Pilot2(10 TPD) nﬂa}o]guﬂA HPE&} N Ea= IR b

|
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T T
|

Al 2=H TORREFACTION REACTOR
71 B A =

10 TPD #Hu}o] S uj >~ uteks}
wkekst 34 P&ID

x5t A

(m] 7]ehaxt
« 255 wutoloufae) WErElE #4 29L& 5o Bio-SRF 71EE %
82 ZAE A
« mufolouli~ wetsl AlAT A W14 V1% S 9 AL
S E R

Torrefaction Reaction Characteristic of various Biomass Waste
”

On Pilot Scale Of Torrefaction Reaction System”, The 5%
InternationalConference on Solid Waste Management,

2015. 11. 25. ~ 11. 27.
« SCI == © "Ao] Aete] ny|g 42T mE SsHIAl Bt A+, Journal
of the Energy Institute(SCI), 2015.03.04."
4 AT, d=deE e

AA W 27
Aot 82 o]& Torrefaction B2 &
The

% dm A0L
=T ® (=4 24, =4 27)
EFBE o8¢ welatl 72 vieksl AAglo] wheel whe S4o] Pt A7
3R International Scientific Conference on Material Cycles and Waste Management
1 =4 AT

- 24
ALS SI3 uhekst
13. 9 173

2015.05.22. ¢ 17
- = "gA E W o]g whdg uab
20154 P%n117lgz}°l¢ 53] A4 sk&tis], 2015.11.
oF HhetskE A7, 29 S 10-2015-0189438,
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-
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|
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p e
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> EE =22 ARtH2E 2Iet AteleA Zof ZOMAIAE L BRY3|
ek (14 ~17 )
m 7]t
© AT A ks Aepigel etol FAMITIMONHA 2 Fh B5del skl 9)
L 7hed), ol Z1E Sulle] SCR 7140 APESHE ARG ANT 4
o] B 4 glow] sl B4 A J1E Rt B G& W % oA

=
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o At BAHEAY o) 4 EQu

20159 109 309

20159 109 309

Wowsasan n

w3 g o= oA
3 S

Effect of Efficient Supply of Pure
02 Concentrated by PSA—Type
02 Separator on Improvement of
Indoor Air Quality (TP2015-12,
The Korean Journal of Chemical
Engineering(SCI)

- Y] TR/AY =7

— Conceptual design of catalytic H202 decomposition process for dry oxidizing agent used

in NO oxidation (TP2015-09, 12th European Congress on Catalysis — EuropaCat—XII) 9]
81

- Tl 59&2

- TSk A SojEsa] 9 ZojEs (P1402-02-TRN-2015-00001)

— W AbsA FE7A] (P1402-02-TMQ-2015-00001)
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>y Ayelast A WEE APtz diV|ls JHE (14 ~18 )
A

712 skg

© AFA7|ASE APEe] eEEet WS AFHHTC The2=E WeEA 7D

Material T HTC HTC HTC HTC
(dried solid 7| &) S 180T 2001 220 2407
2= T (VSTI5). % 68.0 75.0 72.2 TAB: 68.5
Cellulose, % 9.1 7.7 4.1 29 1.8
Hemicellulose, % i2> 3.8 0.9 1.3 2.0
Lignin, % az.2 47.7 49.1 az.4 29.6
. % 63.5 592 54.1 a6.6 33.4
Cellulose H|=, % 13.4 10.3 5.8 4.1 26
Hemicellulose 11| &, % 18.0 5.0 1.2 1.8 2.8
= Lignin H| &, % 62.0 63.6 68.1 59.2 43.2
== T HFUg, % 3.4 78.9 74.9 65.1 48.7
Cellulose 23H2, % 0.0 23.6 58.0 69.7 80.5
Hemicellulose B 3l&, % 0.0 72.0 93.3 20.0 84.1
Lignin 2318, % 0.0 2.6 .7 4.5 30.3
= Negs Zi=. % 0.0 15.5 190.8 30.3 479

HTC 92 Cellulose, Hemicellulose, Lignin F&k&

250.0

g 4200
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>> DMEIIASE o DHY DHAR AT L (14 ~18 )

- FEHRREO wE I B el 2o E AFeHEE&HAISA)

FYWIIAS 01 28 EUSWGUES-WI| 25D o
BE & AUX £X s 125 kg
oo v 4120 kel
we o5 220 B aw 531 Mcal
w1 W (=) EX
[ AT M+e S ses % |
SEum aadEs
HaN = Bew 579 Ml 7T 133 kg
MR an@ 260 Mcal 2SS N+S 82 =
ot o mew 215 Mcal ams 13 kg
2 ss kg
o 30 =
[
SE UYL FEE SR e I ErTLrr e |
ETES 1000 kg 220°C x 25bar 1 15 bar x 18 kg/tet ) |
AVSON BS 158 g/ug d=s 20 =
FASVE B 18 gmg 29w wE 263 kecaliicg
ECHY 158 kg o ww 221 mical
Y 842 g “=Resun e e FEum Gasus
© wag 3374 kealiiog (HHVY [ == | waE 206 kg
| 533 Mcal euy 10 kg R715(COD) BE 28 oo
euE 10 % RS 23 kg
s
o ae Ty 025 w-CH/Kg-COD)
2w wuy £ o
EUR L - 8570 jxale-CHa
e aw 38 Ml
Rt 80 %
o9 au ET 31 kxatvg
PR 13 07 Mcal

= 7)o st

- AZE I ALES SUSIAEE 7S RRAUsele) Algdo s fHEe

BaRA o] A

© Y 7SR o] ofgteol ghe A B Gl FE 3 ias Sote] Vel
SRS S5

« T efridEe] FAPE He % i"]?% Tl A4F AFALAG ] o
- Hor|de T Ble SleE

r

O

A163] =oAL d A 7] = ¢ 2l 3]

N6 8

c =2AA 13
— Effects of Hydro—thermal Reaction Temperature on Anaerobic Biodegradability of
Piggery Manure Hydrolysate, Korean J. Soil Sci. Fert. 48(6), 602-609 (2015)
- FUe =2dE (34 14, =S4 47)
- A4 - LR SRR olUAIet Zle Ul ol oust 7la SAHEEAY)
- = - gErast g 4 Aokl wE 7Hgsr B7HELH, AR YA
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>> SYOA[OF LAY 2tE Ad7s2 4= loT 88 2 Y
Pl &= HE=24 e (14 ~17 )

] AEE

- FYotAlor St S (EA, %%WW%éﬁﬂ@ﬁ%iﬁﬁ;mmﬂﬁxﬁiﬂ“ﬂt°%l

AFERIEY(I0T : Internet of Things) 71&2 T & FFE #7155 Z= vd24 A
4 dldjo]et A7l HEH S %% 2= ] S f1g 24 A, AIF

SEED

0 r-l)ll

]_

fll

Mo

’

OEERE
« YAisle 24 71244

S ”"i"'j =t

Total time (s)
2034.844
1907.575
1780.305
1653.036
1525.767
1398.498
1272.229
1143.959
1016.690
8394212
762.1520
634.8828
507.6136
330.3445
253.0753
125.8061
~1.463084

« loT 7I5F 24 BUEY 5 AoA2" 5

e ) =8 [oT7)y 2ARUH 2

QA 2=z al 2
A 57 A o] 2] 2~ =4 e @4dely 5 % EYH

O!

IAERS7 |+

2
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»> SGOMA[OF LijAteld A= Al
27l &= Hd2 1

ruz 0
)
ne

o FYORot AR 2AAE A A R AFAIR defA2

<A AR g EA A 2A QFAIF e (MOU) A2

= 7] ast

¢ B 3 B0 AYP LEY LA L AN 0k S 10T 162 50
shol At Uzo] WA ek oT68 A% 59 tie AN 75, B 2 2% A
SREZOR A9l 3

m A3

- T TR/AA =7
— The Characteristic of Liquid Fertilizer of Anaerobic Digestion Wastewater by Aeration and
Solid-liquid Separation (ICCBE2015, =Aeh& 3, tf=201507-00005) ] 971

#4595
- 24 A% A AN W A PY GUSAEY, 10-2015-0095083)
- e WOl H ATl (1209 55
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712 (14 ~16 )

Asl4 U s ST
E A7EE
« 253 H68] AR AF gUd2(1,2005/9) 1= 2 GHHE o5t 247)& A
m A7
- 252 g4 AgE 84 & N
- 252t w68 o2 AjxE e

22/ +PVB+HEITE

<sn

his

27t HA % PvB EE

o5 7le N

PVB/f2] A H olzd A

- 1,200E/9 As2t Ha2 Ags
287]& A3}

o5
1)
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i re ol

(m] 7] &}
- sigele] AR el AR/ F1EE A7) Tl B
- SR HgE AL 7150 st @

m A3

* SCI =& AA (274)

1. Environmental Research,
"Recycling of waste automotive
laminated glass and valorization of
polyvinyl butyral through
mechanochemical separation®

2. Materials Chemistry and Physics,
Synthesis of uniform—sized zeolite
from windshield waste”

« IH/AA =2 & 57, =9 57)

U o Aol 3 e, HA A feo] e A% 9 44

=9] © 3R ISC, "Recycling and valorization of polyvinyl butyral from waste automotive
laminated glass through mechanochemical separation” 2] 471

. 3 E529 @ 37)
2ed Bele] o PVB A2Hg 34 ¢ 27
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(o) %I-(‘11 ~16 )
w A75E
- o gAZde] AE AHEE 5 TPDE 5% d5 EHE 1=
« T8 AT EHE Al Zleid B AIAY HAs kE
- 5 TPDE & A5 EHE TH7 ¢ 4%}

¥ f2AEFo] Total Recycling System

. ADpE Q1A AL

e RERTY Al

sHHl 22 Al

[H g2aZdo] 2 g 539 Plant]

=0 O

A AEAE ALE A=

s A B e D
FPCB.
E
== 2z 1 1 2 1
B = = = = /et
@pm) | >Tooo ~500 | 100-200 | 10-100 =5

- golApst
- FPCB (Z4) ’E Fof (5T 0l +3)
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A& 2lAt0lZ2d dAxelsd HE(11 ~16 )

m 7|djax}

o 1 gAZYo] AL FrPEA] A U FPD AlEo 29| Aghe 7|& Sitof 7)o

o o gAaZdo] g L Afzrdste] ot CO, vies daayt

- §7hAA Ao R AT W AR A FA) At

- o gAaZgolo] fUtAA L] test Q4TE R ARIAIC] ALAA FH
Folf

m A3

¢ SCH(E) =wAA 54

Ceramics International, 41(4), 6122 (2015); "Characterization of (Ni—Cu)/YSZ cermet composites
fabricated using high—energy ball-milling: effect of Cu concentration on the composite performance”

Green Chemistry, 17, 3979 (2015); "Commercial process for the recovery of metals from ITO
etching industry wastewater by liquid-liquid extraction: simulation, analysis of mechanism, and
mathematical model to predict optimum operational conditions"

Materials Testing, 57(5), 417 (2015); "Effects of Y203 and Al203 sintering additives on hot
pressing behavior of AIN ceramics”

Chemical Engineering Journal, 271, 61 (2015); "Separation of Co (II) and Li(I) with Cyanex 272
using hollow fiber supported liquid membrane: A comparison with flat sheet supported liquid
membrane and dispersive solvent extraction process”

Green Chemistry, 17, 4418 (2015); "Treatment of indium—tin—oxide etching wastewater and
recovery of In, Mo, Sn and Cu by liquid-liquid extraction and wet chemical reduction: a laboratory
scale sustainable commercial green proces"

« TH e FE/AA ==
S obEeke]#], 22(1), 27 (2015); "#HH2Ee o] CCFLA EAsh= @34 Wl &R ¥4 3
7l T 24 9 107

- Y E9&EY
E35] &9 10-2015-0148952; "= <14] 3|2 7]wke] 2] Az ¥ HH" 9] 44

+ PCT
PCT &€ PCT/KR20125/001280 ; "H&8= <9It HAZd o] BadA]" < 11
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o

>> LED HAHOIN 3Flas£(Ga, In)g @+& 95%,

a
99.999% O|de= Mitst= AE8st 7= Y (13 ~16 )

CEEEE:
« LED #H#AH¥9] Total Recycling AAt7]&2] A-g5}

|E| (E.?./Cl 3]

« Z2ZA|(PC 88A, D2EHPA, Cyanex 272) £Fo] whe
« AH)(O/A)Y] W2 =& A% gol W HA A g9

120 A A A A —A&A A
100 —] 80
g T 5
5 80 = E 60 /’/./.
g i % o
E 60 [— - o
2 r g a0 //.( @
£ @ s . >
= L = 2 D @l
20— 20
o (YT S S W S 2
PC 88A DP-8R Cyanex 272 0 1 2 3 4 5 6 7
Extractant Used OJA, Volume ratio
== Zz=2 o H]H >
FE2A 7 49 AHE Ga/ln §9FE A5
= = O S A =)
- TEES B3 14E Ga 559 Az
= = O st © Z Q9
- HEES 59 Y4l 1 #2242

=
o
=3

% Extraction

%, Extraction (commulative)
=23 -]
o o
&
7]
|} X
] 4 =
P~

| SR %
Stage 1 Stage 2 Stage 3 Stage 1 Stage 2 Stage 3

o I Ga/ln HEH AXE At HA| 34 Process &
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MAZZHHIE]

>> LED HAtAOA FASE(Ga, In)2 3482 95%, =%
99.999% O|de= Mitst= AE8st 7= Y (13 ~16 )

0f0

- F=ieH e

pPotontiostat

Z

B[~

iofin[4{b[ne
v
0

mumkgw!

0

ou
o
o

+ @A A8l 57 9 gl LED AgemRe 2l Gat nd a7t Ao o
Sl BUES TEole] A SAA Bk ohet AR A9

* SCI =& AA (37)

Valorization of GaN based metal—organic chemical gecycilt‘i"gn ‘;’If tmet?l_é’agéa“b‘c ghem:;arl d"";‘i’or Recycling process for recovery of gallium from
vapor deposition dust a semiconductor power device ngSLE[[)) in das ter Ob i asle 1531 ©! Pre ce GaN an e—waste of LED industry through ball
a ustry: by acidic. eaching.  Frocess milling, annealing and leaching, Environ. Res.

industry waste through mechanochemical oxidation izt & nett wdv T Pow
and leaching: A sustainable green process, Environ. %p fmization  an netics  study, J.  Fower
Res. Sources

- FU TH/AX ==
MOCVD H2E M-8 2R e D2EHPAE °-§¢ Ino] A4 gufiFE

TEA oY 9 67

s

LED 34 Aggiog2HE 452 AEA7]= U (10-2015-0100657) €] 14
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« Pilot scale

2 = 096351
103160 K)
0does

000080

L

040070

—— 900 °C
—— 1000 °C
— 1100 °C

—

—==)

20000

15000

10000

1041 1opon wos

P

ln»niv%.\lvlll«\ﬁ.;‘u

(%) uonanpay

Time (sec)

Time sec)

s A3}

O
S

E]l.

o

ZEA(ZnO 50%)2] 2

A|2~E AIZF (Pilot scale)

_?{_l

g

| |

I

>

= |
o

i

[1[HF(T]




= Zn * ZnoO Cu-Zn = ZnAlLO,
.

} After reaction
A I kl .l s =
L]

By-product

Intensity

T
80

= d ces g 27wy A Axe /s o
. E9E E2A 9 B 5E20) A4 8¢/4d 74 A
A 27 B0 $871& B sadse] AU 7S T

78 5 89 A (2015.02.11.)

(2015.12.03.)

I &7 BolEsl), gel2dstal, 2448 o3
A dtEEARs], 2ol 29el3]

=tAl © 3R International Scientific Conference on Material Cycles and Waste Management
2015 International Union of Materials Research Societies 2015 Materials
Challenges in Alternative & Renewawble Energy 2015 11% Pacific Rim Conference

of Ceramic Socieities

- =W S5Ed
97t B4 35 A4 (2015, 4. 27)
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— O L
>y T e MR L

m Z|dax}t
o HAT] 7|&ol w2 24 ¢G40
o W A Bdh AAto] obAs)
o T B AR 7)E

HH

- A A AR

m] A+

&4 23 54 BHS BRI S00E/13
(13 ~16 )

= +ad HSJ| ole Spec

« XHE : PTFE Lined SUS

- 8 : Max 1 Liter

- XH =5 : 200°c OI2E SUS A= Al 2507C [21H BHo L)

- nlHk: M ic Driver or M ic Stirr [M: ic bar ALE)
- Ji& : OIEL. Jacket. 22! Bath =

- BE27] I - EA 20H O1AN- [Multi &8 JHs)

g WH37] ol Spec. A4 9 AE]

o,
o
o

)

rlol

e 2 24 Ve 2EHE

ohet ATE ALT A A% b5,

- Ay

Foh 3N % S50

(25934 242,

I 4o 349 vae Ao
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