4@

‘"I Engineering Fronts

l CO2 ”
90
1.1 Topll 1
Top 11 K
1.1.1 1.1.2
” * (:O2 ”
8
1.1.1 * ”
b ” 2016
2015 3
1.1.2 4
1.1.1

x®1.1.1 &I, ‘a5 IR Top 11 TREMARENG

N 2 w3l P 15
= TEHARENS . 9 N .

S RHALR e R 38R s
1 26 1232 47.38 2016.2
2 500 16 602 33.20 2014.6
3 240 18703 77.93 2014.8
4 50 352 7.04 2016.7
5 C/C 139 4482 32.24 2014.7
6 38 1401 36.87 2015.9
7 110 10116 91.96 2014.3
8 226 19594 86.70 2014.4
9 CO, 80 7663 95.79 2014.8
10 - 84 6539 77.85 2014.8

80 4873 60.91 2014.9

J—
—




B8 RS KT, BE Sl iR

F®1.1.2 I, AESHHE IR Top 11 TEARBIEZOIEXEFR TR

Fs TiEARENG 2013%F 20144 20154 20164 2017F 2018F
1 1 3 5 4 8 5
2 126 115 139 73 38 9
3 57 61 47 42 23 10
4 2 4 5 10 10 14
5 C/C 36 26 35 33 7 2
6 6 4 4 6 8 10
7 27 44 26 12 0 1
8 73 61 43 40 8 1
9 CO, 18 22 13 14 12 1
10 = 14 23 22 15 9 1
11 21 18 16 5 10 10

2
600°C

40%~60% “



4@

‘"I Engineering Fronts

4
/
1~2
5 C/C
c/C 7
C/C
C/C
c/C
C/C
C/C
c/C
6

Membrane Bio-Reactor MBR



i
pl

bR : T . ISE- STk

H,
4 MOFs/POPs
CO,
8
MOFs/POPs
CO, NO, SO,
10
VOCs
9 CO, VOCs
CO,
CO, H,/CO,
CO,/N,
CO,/H,0
CO, VOCs /
MOFs POPs VOCs
NO,

CO,
CO,

CO,
CO,

MOFs

H,0

CO,

VOCs

SO
VOCs



P/]

‘"I Engineering Fronts

VOCs
11
1.4%
CO,
N,
1.2 Top3
1.2.1
4

1.6%

NH,

2013 :

1.2.1 1.2.2

61.54% 4231% 19.23%

1.2.2

1.2.4

1.2.1

1.2.3



BS VbR (T IS Sl Tk
®1.21 “OTBERERE TEARNEFROIENNEZ~HER /KX
FsS ER /X e 1B LA W3R W5 SR LA RIFWS ISR
1 Denmark 16 61.54% 944 76.62% 59.00
2 Germany 11 42.31% 594 48.21% 54.00
3 Finland 5 19.23% 161 13.07% 32.20
4 USA 4 15.38% 307 24.92% 76.75
5 Australia 3 11.54% 72 5.84% 24.00
6 Pakistan 1 3.85% 8 0.65% 8.00
7 Spain 1 3.85% 36 2.92% 36.00
8 Croatia 1 3.85% 11 0.89% 11.00
9 Netherlands 1 3.85% 13 1.06% 13.00
10 South Africa 1 3.85% 13 1.06% 13.00
*1.22 “OBERERR ITREARMEPZIEXNEZS~HIE
FS i B B3 LA WEISOR  HWEBORELE] RIS ISR
1 Aalborg Univ 8 30.77% 433 35.15% 54.13
2 Aarhus Univ 7 26.92% 315 25.57% 45.00
3 Lappeenranta Univ Technol 5 19.23% 161 13.07% 32.20
4 Frankfurt Inst Adv Studies 4 15.38% 83 6.74% 20.75
5 Goethe Univ Frankfurt 3 11.54% 214 17.37% 71.33
6 Stanford Univ 2 7.69% 80 6.49% 40.00
7 Australian Natl Univ 2 7.69% 41 3.33% 20.50
8 Karlsruhe Inst Technol 2 7.69% 20 1.62% 10.00
9 Forschungszentrum Julich 1 3.85% 6 0.49% 6.00
10 Rhein Westfal TH Aachen 1 3.85% 6 0.49% 6.00
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#£1.23 “TIBERERS TEMRENETIES ROICXIEE HERSMX

FS Ex /X &5 e EL b5 [ e S FI95E5 15
1 Germany 132 16.92% 2017.0
2 Denmark 121 15.51% 2017.0
3 USA 120 15.38% 2016.3
4 China 77 9.87% 2017.4
5 Finland 65 8.33% 2017.3
6 UK 57 7.31% 2017.0
7 Ttaly 53 6.79% 2017.4
8 Australia 47 6.03% 2016.9
9 Spain 38 4.87% 2017.1
10 Switzerland 35 4.49% 2017.1

®1.24 “UIBLERERR" TEARINEPIES O XNEZ~EHE

FS g T3 1S E &5 118 3CEL ) S B3] kas
1 Aalborg Univ 52 19.40% 2017.3
2 Lappeenranta Univ Technol 46 17.16% 2017.3
3 Aarhus Univ 39 14.55% 2016.8
4 Stanford Univ 23 8.58% 2015.3
5 Tech Univ Denmark 21 7.84% 2016.4
6 Univ Zagreb 18 6.72% 2016.8
7 Forschungszentrum Julich 16 5.97% 2017.5
8 Univ Sydney 14 5.22% 2016.6
9 Karlsruhe Inst Technol 14 5.22% 2017.4

Frankfurt Inst Adv Studies 13 4.85% 2017.1

—
S




e WbHRES: L. B Sl TR
1.2.5
1.2.6
1.2.3 1.2.4
1.2.7 1.2.8
40.20% 2
20.60%
10%
n
+ +
28
46.93%
16.54%
1
2013 “ ?
#1.25 “SEATE’ IEARIMOPROICNHOEE-HER /KX

FS  ER/MKX B EL 1E3ZLEAl G EIETIN W IBUR LA BB IR

1 China 201 40.20% 7174 4321% 35.69

2 USA 103 20.60% 3269 19.69% 31.74

3 Germany 62 12.40% 1955 11.78% 31.53

4 UK 53 10.60% 1824 10.99% 34.42

5 India 30 6.00% 875 5.27% 29.17

6 France 28 5.60% 725 4.37% 25.89

7 Canada 27 5.40% 881 5.31% 32.63

8 South Korea 16 3.20% 457 2.75% 28.56

9 Sweden 14 2.80% 628 3.78% 44.86

10 Japan 13 2.60% 480 2.89% 36.92
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#1.26 “SEA®’ IEMARANGPROIEHOEE BT

Fs A BB 1B WEIBIUR B IBREES] RIS IR
1 Chinese Acad Sci 39 7.80% 984 5.93% 25.23
2 Cent S Univ 33 6.60% 1862 11.22% 56.42
3 Northwestern Polytech Univ 28 5.60% 912 5.49% 32.57
4 State Key Lab High Performance Complex Mfg 28 5.60% 1701 10.25% 60.75
5 Univ Erlangen Nurnberg 20 4.00% 641 3.86% 32.05
6 Univ Birmingham 14 2.80% 602 3.63% 43.00
7 Harbin Inst Technol 14 2.80% 521 3.14% 37.21
8 Ruhr Univ Bochum 13 2.60% 376 2.26% 28.92
9 Univ Oxford 13 2.60% 384 2.31% 29.54
10 Max Planck Inst Eisenforsch GmbH 12 2.40% 362 2.18% 30.17
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®1.27 “BEAE IREMARAEFES ROEXNEE-HER / #X
Fs ER /X TS B3 EL B85 %2/ Cie SEL A N3 )iiE k=S
1 China 4652 46.93% 2017.1
2 USA 1639 16.54% 2017.0
3 India 623 6.29% 2017.3
4 Germany 583 5.88% 2017.0
5 UK 555 5.60% 2017.0
6 South Korea 369 3.72% 2017.0
7 France 345 3.48% 2016.9
8 Japan 334 3.37% 2017.0
9 Iran 307 3.10% 2017.1
10 Canada 289 2.92% 2016.8
*1.28 ‘BREAE" IREMRANAFES RSN EEHNME
FsS Ag &5 e 3 &5 e S EL ) 5S|4
1 Chinese Acad Sci 591 20.61% 2017.0
2 Northwestern Polytech Univ 418 14.58% 2017.1
3 Univ Sci & Technol Beijing 307 10.71% 2017.0
4 Cent S Univ 273 9.52% 2017.1
5 Harbin Inst Technol 263 9.17% 2017.1
6 Tsinghua Univ 205 7.15% 2016.8
7 Beihang Univ 202 7.05% 2017.0
8 Shanghai Jiao Tong Univ 171 5.96% 2017.0
9 Oak Ridge Natl Lab 148 5.16% 2017.1
10 Northeastern Univ 147 5.13% 2017.4
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#1.29 “MREGEHIR ITRARMOPROIEXHEEFLHER /X
FsS E=xR /X EAN I 13ZEE sl L EIBTIN WEISORELE] RIS IR
1 USA 46 19.17% 2923 15.63% 63.54
2 Italy 29 12.08% 2002 10.70% 69.03
3 UK 28 11.67% 3683 19.69% 131.54
4 China 22 9.17% 1623 8.68% 73.77
5 Spain 21 8.75% 1401 7.49% 66.71
6 Netherlands 12 5.00% 1478 7.90% 123.17
7 Switzerland 12 5.00% 539 2.88% 44.92
8 Belgium 11 4.58% 1415 7.57% 128.64
9 Germany 11 4.58% 1343 7.18% 122.09
10 Portugal 11 4.58% 861 4.60% 78.27
®1.210 “DHEGEHRIR TREARINEPRZOIEXNEE~ LG
FS S B 3EL 3L WEISOR  WEIBORELE RIS I5UR
1 Tech Univ Denmark 8 3.33% 512 2.74% 64.00
2 Univ Lleida 5 2.08% 516 2.76% 103.20
3 Univ Perugia 5 2.08% 368 1.97% 73.60
4 Univ Catania 5 2.08% 197 1.05% 39.40
5 Univ Nottingham 5 2.08% 195 1.04% 39.00
6 Delft Univ Technol 4 1.67% 1033 5.52% 258.25
7 Univ Coimbra 4 1.67% 492 2.63% 123.00
8 Chinese Acad Sci 4 1.67% 172 0.92% 43.00
9 Politecn Milan 4 1.67% 150 0.80% 37.50
10 Univ Pittsburgh 3 1.25% 208 1.11% 69.33
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21 Topl2 :
2.1.1 “
F1.211 “URERBEEIR TRARMGPES IO ER~HER /X
FS B/ #X 5 [#2E 3 &5 [#Z e S s3] kes
1 China 3864 30.08% 2017.5
2 USA 2160 16.81% 2017.2
3 Ttaly 1052 8.19% 2017.2
4 UK 1004 7.82% 2017.3
5 Spain 919 7.15% 2017.3
6 Germany 852 6.63% 2017.3
7 France 677 5.27% 2017.2
8 India 631 4.91% 2017.5
9 Australia 624 4.86% 2017.5
10 South Korea 582 4.53% 2017.6
®1.212 “UREGEEEIR" TRARINEPES RO XNER~ T
FsS g T3 1#iE 3 EY 55 %2/ Cie S EL A FI5E5 15
1 Chinese Acad Sci 464 26.32% 2017.5
2 Tsinghua Univ 219 12.42% 2017.3
3 Univ Chinese Acad Sci 174 9.87% 2017.6
4 Tech Univ Denmark 133 7.54% 2016.9
5 Katholieke Univ Leuven 129 7.32% 2016.9
6 Hong Kong Polytech Univ 127 7.20% 2017.6
7 Natl Univ Singapore 117 6.64% 2017.1
8 Zhejiang Univ 109 6.18% 2017.6
9 Shanghai Jiao Tong Univ 100 5.67% 2017.6
10 Univ Sci & Technol China 97 5.50% 2017.7
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F21.1 I, a5 IR Top 12 TEAFARNG

Fe TRARE AFE  2EE ?E?;& ,jfﬁ
1 506 1326 2.62 20159
2 859 3331 3.88 2014.5
3 491 2398 4.88 2014.3
4 442 3660 8.28 2014.3
5 696 4374 6.28 2014.9
6 669 4655 6.96 2014.1
7 “ " 664 7642 11.51 2014.9
8 325 4091 12.59 2012.7
9 368 1341 3.64 2014.5
10 1016 3793 3.73 2014.4
11 474 1437 3.03 2015.7
12 947 10767 11.37 2013.7
£212 T, A% SHETRYN Top 12 TRASMRROEIEEATE
Fs TEFRENG 20134 20144 20154 2016 & 2017 &F 2018 &
1 60 79 64 93 93 117
2 223 210 226 138 60 2
3 71 67 45 63 66 79
4 146 133 85 58 17 3
5 148 138 157 126 102 25
6 229 210 151 73 6 0
7 “ " 108 191 144 117 82 22
8 41 32 24 23 27 39
9 101 98 95 51 19 4
10 309 287 220 155 41 4
11 75 70 66 80 91 92
12 114 135 104 110 124 107
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2.2.1

2.2.1
2.2.2
Top 10

222

2.2.2
21

#2211 ‘AIBRSUILIRRESES” ANEFROEFNEEHESR /K
FS ER /X RNAE RIFELLH W55 WS IEELH R E k-
1 USA 165 32.61% 640 48.27% 3.88
2 China 131 25.89% 235 17.72% 1.79
3 Japan 64 12.65% 79 5.96% 1.23
4 South Korea 45 8.89% 22 1.66% 0.49
5 Germany 22 4.35% 15 1.13% 0.68
6 Sweden 14 2.77% 47 3.54% 3.36
7 Taiwan of China 14 2.77% 15 1.13% 1.07
8 Switzerland 12 2.37% 24 1.81% 2.00
9 France 9 1.78% 8 0.60% 0.89
10 Israel 8 1.58% 26 1.96% 3.25
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F222 "ANIBESHIZRRESES” TEFRAMEFZOEFNOEZ~HIIE

Fs g ExR - AFE RNITELLH WEIE W1  FEIHHEIE
1 KLAT 12 2.37% 44 3.32% 3.67
2 GENE 10 1.98% 37 2.79% 3.70
3 SKFK 9 1.78% 37 2.79% 4.11
4 BOEI 8 1.58% 25 1.89% 3.13
5 FICO 7 1.38% 23 1.73% 3.29
6 DANH 6 1.19% 52 3.92% 8.67
7 ASHF 6 1.19% 19 1.43% 3.17
8 HONE 5 0.99% 32 2.41% 6.40
9 UNAC 5 0.99% 22 1.66% 4.40
10 SIET 5 0.99% 4 0.30% 0.80
KLAT KLA-Tencor Corp. GENE General Electric Co. SKFK SKF AB BOEI Boeing Co. FICO
Fisher Controls International, Co., Ltd. DANH HACH Co. ASHF Ashford Tech Software Inc.  HONE

Honeywell Int. Inc. UNAC United Technologies Corp. SIEI Siemens AG
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#2.23 ‘BHFHHNEMESR TREARMEPZOENNEESEER /XK

FsS ExR /#X RNHAE RFFELLH) Gk ek 47 S SEEIES
1 China 587 68.34% 1997 59.95% 3.40
2 USA 88 10.24% 654 19.63% 7.43
3 Japan 88 10.24% 302 9.07% 3.43
4 South Korea 40 4.66% 140 4.20% 3.50
5 Germany 22 2.56% 96 2.88% 4.36
6 Switzerland 8 0.93% 34 1.02% 4.25
7 France 7 0.81% 32 0.96% 4.57
8 Netherlands 6 0.70% 41 1.23% 6.83
9 UK 4 0.47% 38 1.14% 9.50
10 Austria 4 0.47% 31 0.93% 7.75

F2.24 “BHFUHNEMEER TEFARMEFZOEFNEZ~ETIE

FS A E= RIFE RIFELLH LR ELE G 4TI S E
1 SNPC 11 1.28% 48 1.44% 4.36
2 DOWC 9 1.05% 76 2.28% 8.44
3 BADI 9 1.05% 49 1.47% 5.44
4 CAAC 8 0.93% 24 0.72% 3.00
5 TORA 8 0.93% 13 0.39% 1.63
6 GLDS 7 0.81% 78 2.34% 11.14
7 ASAH 6 0.70% 32 0.96% 533
8 SABI 5 0.58% 39 1.17% 7.80
9 CPCH 5 0.58% 31 0.93% 6.20
10 ESSO 5 0.58% 30 0.90% 6.00

SNPC China Petroleum & Chem Corp DOWC Dow Global Technologies LLC BADI BASF SE  CAAC

Chinese Acad. Sci., Changchun Inst. Appl. Chem. Inst. TORA Toray Industries, Inc. GLDS LG Chem. Co., Ltd.

ASAH Asahi Kasei Chem. Co. SABI SABIC Global Technologies B.V.  CPCH Chevron Phillips Chem Co., LP
ESSO Exxonmobil Chem Patents Co., Ltd.
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225 226 “ " 6.31% 3.05% 2.85% 2.2.6
/ 225 ¢
225 /
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1.17 HOOL
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223 “BAFHRNENRER" TRARMAN  H224 ‘SHPHHNENEER TEFRIAN
FEER / XIEEIEMLE FENEEIEMES
®225 ‘ERMESEMA IEFRETZOENNEEFEHER /K
FsS ER / X RNAE RNIFELLH W55 el (4] IS5

1 China 292 59.47% 343 14.30% 1.17

2 Japan 116 23.63% 1309 54.59% 11.28

3 USA 20 4.07% 282 11.76% 14.10

4 South Korea 18 3.67% 10 0.42% 0.56

5 Germany 13 2.65% 230 9.59% 17.69

6 Switzerland 5 1.02% 36 1.50% 7.20

7 France 5 1.02% 24 1.00% 4.80

8 Taiwan of China 4 0.81% 1 0.04% 0.25

9 Sweden 3 0.61% 118 4.92% 39.33

10 Brazil 3 0.61% 21 0.88% 7.00
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*226 “‘ERMESEMR IREFRIEPZOEFNEES~HNG
FsS A Ez RNHE SFHELLA Gk WaIEELE  FIOWSIE

1 HOOL 31 6.31% 512 21.35% 16.52

2 CQRZ 15 3.05% 14 0.58% 0.93

3 NIHA 14 2.85% 41 1.71% 2.93

4 YAWA 10 2.04% 127 5.30% 12.70

5 CMTL 9 1.83% 240 10.01% 26.67

6 NIPA 9 1.83% 206 8.59% 22.89

7 ANSH 8 1.63% 18 0.75% 2.25

8 KUNS 6 1.22% 20 0.83% 3.33

9 SHAO 5 1.02% 2 0.08% 0.40

10 HENK 4 0.81% 78 3.25% 19.50

HOOL Nihon Parkerizing Co., Ltd. CQRZ Chongqing Runze Pharm. Co., Ltd. NIHA JX Nippon Mining &
Metals Corp. YAWA Nippon Steel & Sumitomo Metal Corp. CMTL Chemetall GmbH NIPA Nippon Paint Co.,
Ltd. ANSH Pangang Group Panzhihua Iron & Steel Research Institute Co., Ltd. KUNS Kunshan Qiaorui Metal Prod.

Co., Ltd. SHAO
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CMTL
NIPA

HOOL HENK
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