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Luminescence

Emission of light not

Chemiluminescence

result of a chemical
reaction

caused by heat

Photoluminescence

result of absorption of
photons

Bioluminescence

result of biochemical
reaction by a living
organism
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Phosphorescence

Photoluminescence
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Fluorescence

Photoluminescence
that lasts o
nanoseconds
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B Aol gl A H& 2
e Fa19(A) ¢ B A xBx oIS 63%)
A}k =} 4,621 = 1.35
E 195,000 i i
- 87%

23 . EENFEFH REAR (2016), FFLFALAT (2011)

% B3 s OFZE APRE || FZHAILE

X 4 C2ENSZC vaw ’

KoROAD 0, 0,
EEag Ry worw KoROAD or ke 4% 63% 37% |
AgHi= | 2016 2. 19 i s 2016. 2. 19

HeTA | OEEY DEADEHEHME SE0e | € 8 X ﬂﬁ;’ 2 E?S‘E’ﬁg’%; 10%

Percentage of Fatalities (%)

9%
S% 8% O
/ ) R =
20104 SEHSAIIR 00 ARIR HIS 267 529! i | ;, . 8

- =71 TA| o] 9.7% st ¢ HSEQ Al LM T -

18~20 20~22 22~24 00~02 02~04 04~06 06~08 08~10 10~12 12~14 14~16 16-~18

Y 3 WEATLE A AEA v FA Y 4 AT ARRs 24

o

Y / / £ / ?ﬂ——ﬁﬂﬁ
T 114 124 134 14 15d %7_;%
AVbR 1,724 1,864 1,833 1,815 1,814 13%
654 ©]¢

B2 27999 0 29699 32178 35352 | 38582 8.4%
APAE 5,229 5,392 5,092 4762 4,621 A3.0%

A A

FA2p 341,391 344,565 328,711 337,497 350,400 0.7%
* 23] . A8F FIFWEH ) BAEY (2017~2021)
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T ‘159 (A) 210 26 (B) (E Z;‘%A
T AT (FH9) 5,026 5,157 5,204 4%
a3}t AT (vHE) 662 849 1,084 64%
A2 TE

T () 2,475 2,829 3,206 30%
17 (2014), XEATY AEAt BHhe &7 Aol B3 A3 (2012)
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F ol ol Skl Ae® RuHa glon, 20173 wEARA WA Fo ofkt
of AR wEAE 23] Ao ApAleE 231N E FAEG AP EO] E8-
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%19 AR ARARES} Bt ARAS

109H & 109HH 3
TE AZAE = Yy} 2= & AGAH = Apay )
& 85.8 3.9 A 283 15.8
Ak 56.9 5.6 5 35.8 16.7
o)+ 524 7.2 = 37.9 19.6
SES 65.8 55 A 27.7 18.1
F 482 7.2 Xik=1 247 28
=Rl 55.1 6.8 A5 302 194
=2k 71.3 94 A 431 132
7271 69.0 75 A = 34.7 154
=3 FAAX T, A 365
AL ARAEE, 1099 Ft AAAbeEE 2012~20159 47008 B A o
2ol gle TaelA LA A AXE FAF S dE KU FEe WEF
I Aol Bt AF AxTY AN do] sAIFe R A3l A AA 9] A
1A dAfo] AL FY kA FRE £ A= /M T FEY. o] A
Aol gk 44, 54 Al 2 EBFH A3t BHAkV|Eo] tigk FAIFo|l dA

e
e 4

R 9 i
(= Tia

b

S A|Z(Headlamp sight distance)
27 A|7(Sight distance required)

FHoAME TFRE B 24AVtE RS 5HoE ot (9pm~bam)o] EE TIES
AT B 200995 FHsAE. AFARAEER 70% o5 EF FA TMET
AT T /IR 134v @29 MG 2AVIAE Eole Ade UYL
A Abalgo] F43] S

HOME » NEWS

Street lights turned off in their thousands to meet carbon

o . The Royal Society for the Prevention of Accidents
emission targets R®SPA

accidents don’t have to happen
Huge swathes of Britain are being plunged into darkness as more and more Road Safety factsheet: Street Lighting and Road Safety

s are switched off by councils and roads authorities.
Road Safety Factsheet
Street Lighting and Road Safety

o On motorways, 2.6% of accidents are fatal where street lighting is present, compared to 4.3%
of accidents where it is not.

streetli

March 2017

In News

o On built up roads, 1.3% of accidents are fatal where street lighting are present, compared to
1.9% of accidents where it is not.

Who should I vote for

o Similarly, on non-built up roads 3.1% of accidents are fatal in lit conditions, rising to 4.9% in

the general . i
BN areas without street lights.

election?

1% 8 9 Telegraph 7]A} (2012) 2 ROSPA H.IlA (2017)
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AEE: Available in http://www.vision.es.ethz.ch/~andrasb/project_lanedethtml

a9 10 AeFRA) FAAA HAUZ

HEASR T4 e E 714 RUHYS FARS AA BF 47 ba.

7. B2 7|FZAL 1HE AANF 7€ & F S

@)

T2 XU RHZZ(Surface texture) Il A3 o] A FHEH= wHE, =
AREAE 4Fs] uge 722 Ad97] Wio] vy Aol HeFsk SAS
Holm 53] 3 Alet AEH AW Al FAGA golAle 54l I+

TR VZ2AS 183 AA/AE Ve Ay AlsAE e A Aol dow,
WF AL Fe ZANFFH(EYAL, o]FA, AHA, 71E H AL o]FFH)e A
2 gl gHEste] AT AAE FL23I 24T BAHY S 53] =WHA
HAol W =4 Wl JPEES uEFY S A ERQAEREE, 15T
AL ARt - AW e, ofghF) o] b FH Fad aid Ad

=g vy A A= vl FolA 1970dUFE #AS THAA ATE
A3 o, FAM=(NZ-M/7, M/20, P/22, P20), +HAF(ISEU-1436) & L+
ARFEL oln =WlFA it vy AF AetdS &9 F(Harlow). 1
o] Sldl M= =AY vy Aol tid #4e Ao AR 4
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Program structure
MAP-21
National Highway Performance Program (NHPP)
Surface Transpottation Program (STP)

Col Mitigation & Air Quality Improvement
Program {CMAQ)

Highway Safety Improvement Program (HSIP)

MAP-21

Maving Ahcad for Progress in the 21st Century

MAP-21. n Movng Ahoad for Progross in B 21si Gentury At PL.
TI2.127], was 5 ik v By Presin ODAT 07 by B, 2072,
108

+ 9471 Cuatarcn Lo

YOS Y] 2013 02 2014, WA 31 b8 e Sl -t Py
mshorisntion anacied snca 7008 » 23 s e
—

MAP-1 1 8 mibesions for th L., aconcrmy ind iha Nasion's scrtac

Raitway-Highway Grade Crossing

(takedown from HSIP)

Metropolitan Planning

Transportation Alternatives. (setaside from

NHPP STP HSIP. CMAQ, and Metro Planaing)

A=

BQ_T’_ 2;\% MAP-21(The Moving Ahead for Progress in
71740 T2 T2 W XYL I,

¢ o= W =2uE
22 FEA

=9 W3] w2}

T2 A8y Nd, =

Current Law

NHS, IM, & Bridge (portion)
STP & Bridge (portion)
CMAD

HSIP {incl. High Risk Rural
Roads)

Rallway Highway Grade
Crossing

Metropolitan Planning

TE. Recreational Trails, and
Safe Routes 1o School

201539 2¢¥

e

FF(USDOT)= "Beyond Traffic 2045, o
wE ok Audal slv @Al dEe EdRE st &% 304109 A
AuHS AAF
- v AF @A wslel EA=E dusta a3HQ eSS vids
A FFZAE AL
- O qddsk(Ed, =F, 71FHE g, Ve 949 24, E5, 9
FA )7 A wEREd vl 9 4.

2015: 320 million people 8y 2045, the number

o ) et e by

77%

In 30 years our population is.
expected to grow by about.

70 million

Older Americans — Redefining Longevity

- it

‘About cne-third of pecple over €5 have s dsabitty
thatimits mobilty. T
et oportaes then

oozl Shaped by Technology
There o
to

NY o TX o FL The

On average, we spend.
over

Income Inequality
10% of the population

- =
i

hours
stuck in traffic each year

‘The annual financial
cost of congestion is

$121 billion
O

S Department of Transportation

Megaregions and Shifts
“’ in Population Centers

P They represent over 75% of our
population and emy roymem.

In 2014, 365,000 people moved to.
the Southeup 26% from 2013—anc
moves to the West

13 18 v]= Beyond Traffic 2045
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Greenroads® Summary
Detailed Assessment

Model Kloo! Pedestrian Blldge
— I.aﬂzsmlln lwilultl-!lal:ali South Africa
- Total Score” 30

EVERGREEN

CERTIFIED . : Project Requirements m

Environment & Water I

Access & Equity 10/30

Construction Activities 504

= Materials & Resources 11/23
pavement Technologies 0/20 =

Custom Credits 1/10

: “Score does not include Project Requirements

" - s s
% 19 v]=r9] Greenroads ZZAE
=) > = I3 ha o
s AT R AvE nFAAE Edcte 2uE dze A9

TIGER(Transportation Investment Generating Economic Recovery) HEE 3}
AES T2uE Szt Fx AdgS 718 2 U] ue

A1

2vlE WEAA A 000% 2 &

JnEXRE 5 A
A7V, 2ulE 7253 e

7 = =] = J -
challenge’ S 7l & 3} 2 o WEAM, AE3}
E T Zo H O o =] Al S =] S [e) N O = S
ME T T8 FAFES dFste AEslstr] g s 3AS FHE
ALASKA — MICHIGAN
| Anchorage | | INDIANA ‘
" _ Indianapols Port n;cv‘Na'\"v‘IE
L \ PENNSYI.VAN[A‘ NEW YORK
| orecon BariSchenextachTiopfSasslog Springs
‘ MINNESOTA Albany eremﬁd:ﬁ:.g Saratoga Spring:
Leand | | Moo fet IOWA [ ono y | | YonkersNew RocheimMt Vernon
I |\ e Des Moines phimia Rochester
i | | [WASHINGTON | oA SkA | [WISCONSIN Carton e
Chula Vis tle &
n;::u S:;J\‘:-.—.e Lircoln ‘ | Madison J ¥ Ceveland |MA55AW§:H'.‘JSE]TS
Moreno Valley _ Toledo

Oakland

‘ CONNECTICUT |
L New Haven

|RHODE ISLAND| | NEW JERSEY
|__Praddence |

Jersay City

San rancisco
N
[ NEVADA ‘ _‘ \wasumﬁrou bC |M‘§3.Y,},f?"°]

Newark

Las Vegas
| NORTH CAHOLINA VIRGINIA

Az ,_ﬁ-

Reno
I - Chariotte Richmand
COLORADO ‘ E‘ggﬁ = Newport News
Norfolk

- INew MEXICO| |,

T ARZONA | ‘ Abuqueraue | | TEXAS

w

SOUTH CAROLINA || Vvirginia Beach

Greenville
Scomsdale KENTUCKY
_ uesen [ tubbock | ALABAMA| [ GEORGIA E
OKLAHOMA | | MISSOURI Montgomery FLORIDA Lt
Oklahoma City _——— cksaovilie Bnokbaer
L . TENNESSEE | Miami | Coitey
- L = L Chattancoga Orlanda
| LOUISIANA ||  Memphs St. Petersburg
Baton Rouge Nashville T.!\_‘m'.asm
New Orieans. ampa
Shreveport
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2016-2025 (10 YEARS)
Infrastructure Systems Total Needs

Surface Transportation $2,042
Water/Wastewater Infrastructure’ $150
Electricity* $934
Airports’ $157
Inland Waterways & Marine Ports® $37
Dams® $45
Hazardous & Solid Waste® $7
Levees* $80
Public Parks & Recreation® $1144
Rail* $1541
Schools” $870

TOTALS $4,590
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A& : MDOT, 1999
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" : Yebow Edge Line

P L &
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A}5: Hawkins et al. 2005
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AR 5 570 X7} NNI d4te] 5% S 8

- AAHA Yerle AmozA, stolHa Ao dftor =ddw
USATFEBMBRE FTAHSZ 7/ A(HE)el dAStd  ‘Nano
Initiative Action Plan’e] A1 ¢low, 2011d¢] BMBF= ‘Ux=7|
& QHAEN 20155 Ui

e

At 20019 5B A|27] #87])= 72 A E(01~'05), A37] #3r|ET|E
AZ(06~'10)2] TH Hoke sz YerES AFsa AL =
THEAE AA
- U #dE Al BRI AAAGAe]l FrEsta Jlon, A
TAE AFYAY, 2 L JAANEA, AstE dA, AEAd, FAEY
HS A

oy

[kl

Y ¥E 5 OUd xg

712 A 787 39 93 (NSFC) & 80 ) Fuhit
3l ko, 20009 o] =AY Algo] FYHEHHEA FAH AF

Tro] AAHE 5 EAH AFALL 33

S EFIARE Ynr)es AFHoR Agstsy] 98, TARES A4,
53, ¥% $08 ARSL FFo] HAd AASAS FAFEA
AR, 58, EFo| A Agd A% 32
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2d U9 ANRER 2 A%

1 =W A3ds 2 A9

0 =205 AGAAY #d A ZAFH

O FEIUFHE E2 AEE HABYE st A GgAdS A& &35t
7] 93te], 1730 AR ¢ 28% 713 1% 81029 9S FAE A do|gtn

H} 3]
.

<1

* DEOHHA M ExFT) ¢ ('159) 14,8089 U — (16d) 1522091 — (‘17d) 18,102
(3]
1

[}
=

)

AbaL AbEZ B]E AZF 26% 572599 (=7} dlake] 97%) £ Azt A&EHo R
o
=

(3]
¢ 2A-Q4D8) A S F7h BE E715A)

¥ 23 52 nEATZ 913 &£AH&
TE AR} B8 A}3] 7] #n] & =3 H] & Al
== 156,750 4 12,594 &1 96,381 9 265,725 9

O ‘Global Insight'dll W2 20109 =2HES X33 wF ol AAAY 2=
12 4099 2 ATF 202010 2% 48769 ©8 7R Z 28] o) AT Aoz #B=
* AEAF 46%E oFAert FRHT e, & :
= ¥ 5], 3 JAre2 A T
ol o] mEAF FARAY Il EEEF o teEr] fg 3 A7
felxE &, 53] FFA vhist Meko] Aldk ek

N

o

0 =293 @48 A

O FENER 2016\ =2AFAY (2016) 20153 12¢¥€ 31Y 7|Fo=2 F =2dAFe
107,527km=Z 7|0 EZES 183 IFEZY F AFS A4lshd 98,890kmE
ot (FEWEY, 2016)

¥ 24 329 A2 F 7)EAF =4

T

)

T ARkm) | FZE®) | g | e oo
AETE 4,193 100% 6 29,351
T (A B) 13,948 99.6% 4 69,461
A= 89,386 90.4% 4 404,025
A A 107,386 92.1% - 502,837

HY  E25 9 A 9 ¥ZEL SEIFH 2016
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in's
i
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o
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DEFET B2 FAESFH O 14.0%< 3,23491 98, vk} 35.7%¢1 8,210
< Z+zF Jash
53 3 FAEE B2 FARSHE] 187% 430999, AWE, AE, FREo|
FARFHE DA T2 FARFH e ZH2E 105%, 14.6%, 6.4% S XA 3FaL A
® 27 22 fFARSH @
(219] : Aoty

7 B | m&3T | WNBE | 5% | AME | A 2=

1980 69.6 247 14.2 8.9 9.7 7.3 48

1985 160.3 29.9 5h2.3 33.2 18.8 16.1 10.1

1990 309.1 61.8 96.0 727 30.9 33.9 13.8

1995 934.3 90.1 359.5 204.7 96.5 106.0 775

2000 1,610.9 126.4 627.4 368.5 131.1 128.8 228.8

2005 27254 365.5 1,097.2 48.6 4255 371.9 416.6

2010 22124 302.2 796.6 387.1 285.3 256.0 185.2

2014 2,302.1 323.4 821.0 430.9 242.4 336.4 148.0

F o (ERY, HRSE, HETE Y T2o| RXlE4 SO Bt 7 HAZ0| o) 143 TRHANoRRE &8 ¥y NEE HE
B0} AFME XIS 2 SIECRIAE HEHE,
A2 : FEAER(2015), T2 B4 S5

2 9 HEAG A2gdA 2013357 E 20169704 =WEA FARS A4S B
™, 201610 E o] 288 FUlstRl oy, HHls fasted JAH A

o o Ae
1% Fotel TR WHE AYEe] o] e AFOE WP FARFE A
AR o BYE, St fARS B HHE ol LT =
WA Ao el Bad AW



O OECDH Y t43e] E5dY AFTFRE eiste] Az A AES AgTHR
2R AT e 2e.

¥ 28 OECD7}Y= 712 AzF AT A|ZFR 24

A= A (km/d, 50% 7H3) 19 A=A 8]-8(H9)
Tl 2E e [ 22 [ m | 22 ] w= | 3% | om | wA
SR 2056 | 27716 64688 511981 93 1003 2341 18525 | 21962
] = 36683 | 12149 | 935839 | 2290778 | 1665 440 33861 82887 | 118853
g 1878 | 24519 - - 85 887 0 0 972
Zg 5825 4449 188983 | 333175 264 161 6838 12055 | 19319
=9 6459 | 19695 89036 206500 293 713 3222 7472 11699
olgz|o} 3350 | 10750 73700 156050 152 389 2667 5646 8854
| 1513 | 11767 | 69401 250527 69 426 2511 9065 12070
BR=E=as 1329 1231 3901 63187 60 45 141 2286 2532
=2 9o] - 5223 22167 19518 0 189 802 706 1697
299 1029 6806 41453 244139 47 246 1500 8834 10627
ECES 906 8955 25904 - 41 324 937 0 1302
ElE! 604 1315 - 35285 27 48 0 1277 1352
R EN 599 4650 15433 37800 27 168 558 1368 2122
FARE= - 5438 41811 - 0 197 1513 0 1710
ARz 74 419 946 1175 3 15 34 43 95
) A 51 4587 | 20406 | 42538 121931 208 738 1539 4412 6898
) 7] o] 882 6450 675 69000 40 233 24 2497 2794
Z=Zuly)el | 210 1769 1809 23616 10 64 65 854 993
ofo] &= 21 2193 1503 2757 1 79 54 100 234
ofdA= 449 2204 5816 39479 20 80 210 1428 1739
53 25709 | 90648 - 320068 1167 3280 0 11581 | 16028
Q2xEFol | 860 5240 11820 44377 39 190 428 1606 2262
R 388 3125 24368 37460 18 113 882 1355 2368
= 8500 | 43000 | 57500 595500 386 1556 2081 21547 | 25569
B 7] 1064 | 15671 16078 161522 48 567 582 5844 7041
YTEEZD 1369 3127 2210 4375 62 113 80 158 414
Zg= 741 8907 76877 121042 34 322 2782 4380 7517
Ags 405 6666 6783 25607 18 241 245 927 1432
3 7}e] 781 3515 11585 85775 35 127 419 3104 3685
2 - - - - 0 0 0 0 0
ZZwWol | 385 410 2568 16074 17 15 93 582 707
o] ekl 233 3071 - 6109 11 111 0 221 343
o =El o} - 2007 6239 21149 0 73 226 765 1064
A 108884 | 363485 | 1841622 | 5845949 | 4942 13152 66635 | 211524 | 296254
o FIUYHE g F 3N (EE A 22705) s Ao E 3 AAANTE TEe

l A
29% 6,200} %%Oi FAH. 53] 49 5= v=, A, 48, 2385
SF7F AATTRS 68%E A= AoE B4,
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O 92243 2871e NEES
O (HIZAIZEE) FAS 7S A & (stimuli-responsive materials)v 2%, %, pH,
34 me 2Awst 2L 2Y4-884 A3 Qen 222 WedE /e B
Fam 2lE Aq LA IT, A%, 4714, =2 NLE 53 2L Fa A%
AREA AbYS ETFele] TheFeE AFY Eofoll A &&o] FulHar s
c4F A HAVEL TS BB A 201E 24, doled Tutelx, #
A B 2FEE AT A 22, AFAdsESaA Soll i LE&A-se-Adw A
o A&A A A
O (71&3 olsr) uedAEZoklA ofFAS HEade =2 7540 A=5s &
of Bl W=, Moy FHE W3t o SAS 88t =2APE A43E Tel
A= Atel7E S74gHel whet 2 S8 e Zlssido]l s FA.
>
=J
]
°
=
&
[} ) )
0 As the technology matures, a shift toward Optical coatings
': the production of novel materials is
K] expected.
—
9 Smart coatings
[}
E Early implementation will revolve around more
‘,5 “traditional” products especially within the
£ Medical coatings implants optics, electronics, and coatings industry.
0] Predominantly thin-film based.
%
e
o Biosensors
‘,a' Functional textiles As stimuli responsive polymers become a commonplace
-] Self-diagnostic technology in the market, they will shift toward more complex
ﬂc’ and monitoring markets, such as medical and stretchable electronics. However,
] sensors _ . this requires rigorous testing before full-scale
o Light weight commercialization.
packaging materials
Drug delivery Time in the market
Development msssme- Growth e Maturity s Decline
Source: Market participants, Frost & Sullivan analysis
a9 28 oRAs e ARy AT B Vlesd
O (A1) 2016 = MAIFOZE 12d FEY AlFolA 20221 74A] A7F 22.3%
AAE Tk 3xd TR AvtEVISA AR Aol FAE AR A%
%.(Mordoer intelligence report, Global Smart Polymer Market)
= 53] BA &) A A9 20151 V1 29 750%F Eel o] Al A 20221 59 5%
2] AlFo] ol H.
"R &g g 7|Fo] &R §8EoF Y VES 535k de.(Akzo Nobel,

=
[¢]

Evonik, BASF, Du Pont, Dow corning
ohaloh Bl F Age AANA 7P

)

EL}\]

| .

Aoz MA 429 15% =}A.
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A fSmart{RolymerdAl) SR SN S

TReEnsbh

o M2t =
. 113%4% l
z/ - -
1812 ] B I
-7 = am = B o \
- - {
’r” - : | - = =1 i . . .
993 ‘r” 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
-
O ® Thermo-Responsive Polymers # Shape Memory Polymers
= Enzyme-Responsive Polymers Photo-Responsive Polymers
164 R LE] 224 mpH-Responsive Polymers Elect. & Magnetically Responsive Polymers
* % :Mordor Intelligence, Global Smart Polymer Market (2017~2022) Self healing palymers Others
2 Zu} Zzg 9@ 2= 7L A=A A A o=
:11:1 29——U—«E = 7<X“‘l Z:!o %‘—l—‘—x }\01—051“!

(FAAA) A Frost&Sullivan BEio] 9o]3HA 2011 2209 Zejo] o]28 2u}
E LAl 128% AT A E(compound annual growth rate(CAGR))ZE
2016\l = 4009 2edl] ©o]& Aoz .

A&7 2AE 2rtE 24 A1 35%E AHAS 2016 oF 1109 2

o] Aol 848 Aoz A¥d. H w2 &9 Ao 79 #d Ve Wl

A-o® A Zle ® A BHE ThEE AIE Ao s didE.

AT A=-s8 A9 AEe A AAHeR we B & 43 AP 3
H, HE ATl Wk &nare Yzel wet 54 R A5l dis) whg-ste] 7
€ & sle AFEH Jlesel BHE AR Hel o 7

FF b FEAY BoRd AT L JuAY), A4, 24, GF, DY, A4 5
AP olUA L B3 5 RN A AFHoT FUAE AFW
SHEI 2 Y.

H.(Grand View Research Report, 2016)

AA &8 2 FZEA AATEE 20169 7|5 142F Y 7FEE o] 7l & EA
8 FEIL 281%E XA, 2016@ =2 A AL FEA AT 1,554 kilotonsol A
20219 1,995 kilotonsC. & =7} Ao 2 o Aslal Q2.
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($ millions)

4,000.0 4180

9 51147

0 43765 4593 4,838

2016 2017 2018 2019 2020 2021

CAGR (2016-2021)  5.04%

E4 : TECHNAVIO.COM-"GLOBAL TRAFFIC ROAD MARKING COATINGS MARKET 2017-2021"

a9 30 AA EEXEAE S8/FY AF 7R 2 AT
Note: The market size for global paints and coatings market in 2016 was $142.3 billion

Market in focus: Global traffic road marking coatings
market (1,554 kilotons in 2016)

1,626.2 1,705.3 1,792.8 1,889.1 1,995.6

2017 2018 2019 2020 2021

Z&X : TECHNAVIO.COM-"GLOBAL TRAFFIC ROAD MARKING COATINGS MARKET 2017-2021"

O™ 31 AA B2 2XE T85/3E YakE Fo] BA

AL T8/3E 712 =8 Yol AA AFY ¢F 45%E A st
A~
s

15.00% 14.88% 14.76% 14.63% 14.51% 14.38%
18.00% 17.89% 17.19% 17.69% 17.57% 17.47%

22.00% 22.03% 22.06% 22.09% 22.14% 22.18%

45.00% 45.20% 45.39% 45.59% 45.711% 45.97%

2016 2017 2018 2019 2020 2021

M Paint Thermoplastic Preformed polymer tape Epoxy

Z£X : TECHNAVIO.COM-"GLOBAL TRAFFIC ROAD MARKING COATINGS MARKET 2017-2021"

a9 32 AA ERRAE =R/FE AFE AR AaE 24

_39_



@)

Road Marking and Traffic Paints and Coatings Market: Volume and Revenue Forecast,
Greater China, 2011-2019

600.0 r Revenue CAGR, 2014-2019 = 5.5% 71 600.0
Volume CAGR, 2014-2019 = 4.5%
500.0 | 1 500.0
= -
S
£ 4000 | 14000 —
= &
@ =
g 3000 | 13000 g
c 3
g 3
8 2000 | { 2000 =
x ) .
100.0 f 1 100.0
00 2011 | 2012 2015 2019 00
==Revenue 349.0 | 367.9 . ; 431.4 : : 7 535.4
w=Volume ~ 361.8 | 3774 | 3937 | 4111 | 4294 | 4486 | 4686 | 4899 | 5123

Year
Note: All figures are rounded. The base year is 2014. Source: Frost & Sullivan

Y B % w2 BAS 28/ AFE30UE V1F) 2 A A%

(FLAA) HZ Frost&Sullivan B 1ol o]&td 20141 d 0l 55681k ehejo] o2 9 o}
Aol HFA Ao E2 FA§ &5, I¥W A|Fo] 51% AB T 37%4E(compound
annual growth rate(CAGR))Z 2019dl= 7149 =2 AAHE AFS B A
ow AW

‘ ‘ Market Size for
- Market Average Price |
Market Stage Market Revenue .Rﬁ Units/Volume Per Unit ‘ m Last Year f’f

Study Period ‘

$1,097.9 per

Growth $556.4 M ‘h\r 506.8 KT| '1;[‘ Ton U $714.1 M "L“'

(2014) (2014) (2019)
Base Year [ Compound Customer Price Degree of ‘
Market Growth ‘ d Annual Growth | Sensitivi Technical
L ensitivity
Rate Rate ‘ | Change
VY A
5.0% 5.1% 8 7

(CAGR, 2014-2019) (seale:1 low] to 10 (highl) scale: 1 [low] to 10 [highl)

Decreasing ‘ Stable [ Increasing U Note: All figures are rounded. The base year is 2014. Source: Frost & Sullivan

Y 34 opiol BB AgY 2 BEAS 22 ¥ 59 g A%

(=T ) 53] ot A VRS A% R E =59 A4S, okt FAL A
o & Eve & AR JIWEHI Slo] Y AT AS BA|, FAH &G4l 5
EFEAY T2FA AFAAE 2 Forl U8 Aoz oAHE . (Grand View

Research Report, 2016)

_40_



O (A1) AA 1T TEAFLS 2016~202137F A3t 4
AH S 2021 1,3008F E FRO @8 ARoT o=, ol AZT
]

LS AA 2
g AAE =71 14T AF 8 Ut 3 2909
= AAY TEFE 24 AFL 20124 619 2

3]
|

Ao Z 2016+ oF 9509 o TEddoen, A
o

23%, 1 HE 74, vl=o] AL A

EREEIGES

RN B FHAUS 4500
o N\ 400.0
%38 3500

3%
swus 2000
% 2500
gErgas 2000
6% 150.0
EEEXE 100.0
6% 50.0

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
®Paint ®Thermoplastic  ®Preformed polymertape ®Epoxy

a9 35 MA =5 AF #E AF £

8% QA3 tEol F =2 AL TEAZ
% 5 A

AWFARL FAagt =2 FY A SRS 9 14
=
pu

Factors Assessment Trend

Opportunity size ($ M)* 36.5 Increasing

Performance, durability, quality,
Primary needs resistance to skid and increased Increasing
retro-reflectivity

Price sensitivity Medium Stable
Purchase influencers Performance, environmental compliance  Increasing
Distribution structure Direct sales and distributors -

Demand for innovation High Increasing

Note: Opportunity size data pertains to 2019. Source: Frost & Sullivan

I8 36 FY EE AL T8 7EFL T3 24

O (FUAE) =l &2 FAE =8 A 20140l 29.99 v Defol X 41% AFT
’37-E (compound annual growth rate(CAGR))S XH.o]™ 2019\d+= 36597 &
2 tHd Aol A%d. 53] 7IeWst Aert v wof AT Zlevhgel o

§ EAFLTt ASHOR FAT Ao o3,
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©)

Measurement Name Measurement Trend

Segment stage Growth =
Segment revenue (2014) $29.9M

Segment forecast (2019) $36.5M

Segment Volume (2014) 20.7 KT

Base year segment growth rate 3.8%

Compound annual growth rate (CAGR, 2014-2019) 4.1% -
Price sensitivity (scale of 1 to 10, low to high) 7

Number of competitors (active market competitors in base year) Less than 10

Degree of competition (scale of 1 to 10, low to high) 8

Degree of technical change (scale of 1 to 10, low to high) 8

Decreasing Stable Increasing
v A Note: All figures are rounded. The base year is 2014. Source: Frost & Sullivan

O 37 FY EEIFAE 8 AE A5 B2

1%

I -9 AT E AR AY
AA 3145

20213 7HA] AHHF AHAAE 5.
Az, A, =8, ¥

&
71& Wl AFska =

Pigments Market: Revenue in USD million, by
End-User Industry, Global, 2018

Pigments Market: Revenue in USD million, by End-User Industry,
Global, 2016-2023

=
| ’
; 16,000.00 3
| ©
! 14,000.00
i o
! ®
1 o
12,0000 g ﬁ 5
| cte®
: 21000000 &
| 5 .
| g @
i 2 8,000.00 & =
E T Nl x835
| a g3ne Jwip®
| 5 6,000.00 ; snw S98
! o > <
| @ e e
i 4,000.00 g8e ,; <
i T0D
; 892 eg2? $88F
i 2,000.00 e gomg ¥288
| 3¥56 w oo~
000 o
mPaints & Coatings = Textiles » Printing Inks gggg:;s‘ Textiles Printing Inks Sl Leather Others
m Plastics m Leather Others End-user Industry
I
L 2016 2017 #2018 (est) 2023 (f)
A H ]:1:1:1 ) ]__9_ H A ]_

20174 1A% B4 kg AA AN obAlol B AR o] 95 Belz M A

g 45% 5 AABIAL glown, FE AWF 691% HFER 20239 1419 =Y

of @& Ao = A% (Mordor Intelligence, 2017%d Global Pigments Market X 11A])

A] 28t & (Thermochromic pigments)9} 533% 3 <¢F % (Daylight fluorescent pigments)

e B4 QR o8Pl FEAL Yol o o8F AP £ 7% Fa
<

E
—
FEE 218 QoE 959,

N

_42_



Pigments Market: Revenue in USD million, by Region, Global, 2016-2023

0
«Q
0
@
=
<

16,000.00

14,000.00

10,158.04

12,000.00

8,907.05
9,500.80

10,000.00

8,000.00

4877.60

4,687.30

6,000.00
4,000.00
2,000.00

0.00

Asia-Pacific North America Europe South America Middle-East & Africa
Region

m2016 2017 m2018 (est) w2023 (f)

a9 39 A rm AAE B AR A

A=} FF FHOE £2 EAF HE AR} 0TI gou, 14

By,

2018\ o}Alo} B YA Gol| A F 4518%, Q% 12.35%, LE 991%, 3+ 857%
2 NS At o, 2023\ oA T3 47.82%, X 12.59%, P& 845%, I
T 799% 2 AFTFEIL AFEIL AE.

Pigments Market: Revenue (%), Country, Asia-Pacific, 2018

(

=

Pigments Market: Revenue (%), Country, Asia-Pacific, 2023

= China «China

India India
= Japan
= South Korea

= Australia and New Zealand

= Japan
= South Korea
= Australia and New Zealand

u Rest of Asia-Pacific = Rest of Asia-Pacific

= ) BZE 2o & nEog #HE" s
A 2R SEE0] A gREE T2 7TA AFS 97 794 9 &)
= 3.
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Paints and Coatings Market: Revenue in USD Million, Printing Inks Market: Revenue in USD Million, South
South Korea, 2016-2023 Korea, 2016-2023
7,000.00 450.00
L 397.13
400.00 =
6,000.00
5,040.96 5237.54 350.00 32120 331.80
5,000.00 485317 311.73
300.00
4,000.00 250.00
3,000.00 20000
150.00
2,000.00
100.00
1,000.00
50.00
0.00 0.00
2016 2017 2018 2023 2016 2017 2018 2023
Source: Mordor Intelligence Analysis Source: Mordor Intelligence Analysis

2E 41 =) bR AP SRR B A B4

O 1A% <tg AlAE& BASF SE, Chemours, Venataor, Kronos, Clariant 5ol 4] A
A& 50% °olAS A3t Yo, DIC, Tronox, Lomon Billions, Lanxess AG,
Merck KGaA, Sudarshan Chemical Industries Ltd SolA Y™ A A|&AS HHF3l

= A,

Pigments Market: Market Revenue Ranking,
by Company, Global, 2017

O-BASF

We create chemistry

CLARIANT

% 42 1A% oty LA dAs
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2. %8 JQAELIE 2 NZHS BF
O 299 9522 2ead 7

rﬂm
rﬂ:
ok

b R

Ak (stimuli responsive polymers)el]l st AFNLE AFe= F 40974 21571 2

T
AA 8 525%F zHAstAL Qo] ARtE &) s dig A= uis A St
kAL A
i 31 =9 F8 A77E B Vedd
7183 F8 ATHE
Univ. of Washington |- & 78 PNIPAAm &A1& ©]-&3 vlo]e vtjZ 3-8 & A=
(v - MicrofluidicsE ©]-&-3 PNIPAAm IZ8A] /I 9 §& 7]& /M
Purdue University |- 548-A54 TSHAE o83 & W74 2rtE iz} /i
(¥1=) A5 28R muAYE S
Univ. of South - Y FA= WS- self-healing materials A& 2 §-&7]& /N
Mississippi(P]=7) |- A= 763 olEd &AA) 2 JFFoZY S8 Ve N
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Reflectivity . nD = 1.5 Reflectivity . nD =1.9~2.2
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[] A Study of Cold Plastic Pavement Marking Material
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[ ] High Performance Traffic Marking in Wet Weather
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Handheld Retroreflectometer Continuous Wetting Marking (In Rain Condition) Wet Traffic Markings (After Rain Condition)

a8 79 ASTM MethodE ©| 83 =& =WHIEA] 25 H7TH

H7Md T2 =HREA AEe 1) i1 HlE7F 238 EFEH(standard paint
with standard beads), Alo]=7} & ®=7} ¥3E ¥ F%F(standard paint with
large beads), 3) 21 SRHA} H|o|Z(wet retroreflective tape), 4) Wb 521 <REA}
Bl| o] 2Z (semi-wet retroreflective tape), ‘7}A’4 G A (thermoplastic profile-type
markings), 6) J&H WA} =5 (raised retroreflective pavement markers)©]™ 2zt
BrpgHol os BrFE Aldstle™ H7MEF Florida 5 #3 A4 A FAREAL

& % e Adsis

[] Advances in Retroreflective Technologies for Road Signage, Vehicle Visibility

and Pavement Markings, Delivering Safer Roads for all

52 ol AAWA 5L FYA

1% Diamond Grade Cybed
gt AIJNAdS FFAIA nEAA
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2 PN AR FrhLT Je
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[1 Application and Characteristics of Waterborne Road Marking Paint

O =2 =HIEAE nFALE st A FRE AFste 715S o
At WA AlERlEER de
(thermoplastics) S ®Wo] AR&-&tal JAA T S73Z 3 AWl

ol Ue

] o]9] EEE o] 83 =E =WHEAEZ Y
I =2 F5)S 185y FI7IEAE o]83 = E(solventborne)E Eo] A3
oy 771845 st 4 ARle] Aol vA= FFS HAsker] 95k
T84 FA EE (waterborne marking paint)E ©]&3ste] W7ol A =2 =W
BN ERE A§sE ke A
ADDITIVES, POLYMERISATION PIGMENTS
WATER  AMMONIA  INITIATORS AND FILLERS
ADDITIVES
MONOMERS \ \ RESIN N \ PAINT
(AAC(I;IZR)\S(LAAI\-IFEI)E?E;STERS) Polymerisation > (AQUEOUS EMULSION) mixing and grinding » o
application
WATER AMMONIA
ROAD MARKING k\ DRY FILM k\ WET FILM
~arying ~ drying

(paint achieves washout resistance) (paint achieves dry-through)

a9 81 £84 A E8Y E2 =WHEA HE& 1Y

SAE ol &3 =Rl mlE 3 Ao E4HIIOH, Ay A =89
3]

EF A718AE o18% ERO W 584 SE/b e 2o e,

-
O ALE $84 FASE FEWPE Croatiad] A3l 2AF A WYL F
=z

Az

[ Low-Temperature Waterborne Pavement Marking Paints: A Road Assessment of

this Low-VOC Option

0 /E B2 =WEAE AW 47 FFEC] 4P TFE ARI Bol AgH B
Zok AR A% i gl EohAL Yo} FWA §7] HFBY AH§S Ak
gatt £84 £4 SEE ALs] HAgE ATE FYAGS

0 7129 584 54 ERE UILE} S0F10C) oY W A FsE o7l
=7} 50°F(10°C) ©letd A§- #718AE o8P ERE AHgdtd 2 =WEAE
ANgekd N F AFEDADM0 tract time)e ALY B ATl E
DFOONE AFFAAGL A2T & JE ABY 7] FFE S Hr3)
A 584 FASEE QLAY OH, AWATS B 45 AFRAS

[] Lane Marking/Striping to Improve Image Processing Lane Departure Warning

Systems

o =



AdY, ¥&5FE, E2 =HEAY 7IE Tl e A7 A dse

O 52 =A¥A A8y ol gl =2 ¥ Aad(olAgE 2 ZIYE) £8 =9
FEA] AT AEGE AlFAE o] dig FAS Aldste] Ado|@ 7 iA| ~Ele] A
3 =2 % Els

[1 The 1966 Annual Report on Highway Safety Improvement Programs(Publication
No. FHWA-SA-96-040, FHWA 1996)

O 1= FHWAO| A= 19743 FE 19953d71A] =2 <kA ¢ A
AFE AAFReH e HAAIAE tiH] ozt =2 E A ¥ Fe AR
o, 24 F)ol FAF v a3t M 53 Ao A ASA S

HIGHWAY SAFETY IMPROVEMENTS
WITH THE HIGHEST BENEFIT-COST RATIOS
1974-1995

Benefit-Cost

Rank Improvement Description ,
P P Ratio

11 Upgrade Bridge Rail 6.9
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Migletz et al.
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Phosphorescent highway paint composition

Anders; Irving(US) us
5874491 A (1999.02.23) Bs
08/837017 (1997.04.11) Bt}

US6005024A | US5874491A | US5665793A | US5665973A | US5472737A

CHE=HO0| glELct,

1. A luminescent composition comprising:

a) a luminescent substance comprising a compound expressed by the

matrix MAI204in which M is at least one metal element selected from

the group consisting of calcium, strontium and barium or alternatively,

is a matrix MAI204in which M is a plurality of metal elements

comprised of magnesium and at least one element selected from the

group_consisting of calcium, strontium and barium,

b) an epoxy resin in which the luminescent substance is mixed; and

c) a water-based colorant paint dispersion mixed with a) and b).

2AE 3lelA,
a) MARO4E st W3 EF2ZA, M2
st o] e F&olAY, Me| 24, 2EEE R HHE
S Y E2dskE 55003,
b) &3 Edo] 9 o FA] £A G
c)a % b7t EFE Y HAQJE Yo w FAHE RS 5w F
- FFEFY 0001 B % WA 10 B %7 A ZA wE 2
A (B %E MOE HAHE 35 949)
- AE, e eds, Yleds, Avkg, 7HEE, HEE, UEI2E, F,
dz&, £F, olHZH, FHE, ¥, F4 2 HEFTEES MARO4E HA
= MEY2 Moz FAHE 54 920 tdte] & %2 3 G5
24 =3 2 5 S

2~
T
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Phosphorescent epoxy overlay

Anders; Irving(US) | ders; Bruce(US) us
6005024 A (1999.12.21) ARy
09/004163 (1998.01.06) B}

US6005024A | US5874491A | US5665793A | US5665973A | US5472737A

CHE=HO| SigLICt

1. A phosphorescent-luminescent epoxy overlaying composition, for use in
highlighting, during dark or non-daylight conditions, and preserving, and
protecting ground surfaces, structure surfaces, article surfaces, or markings

on ground, structure or article surfaces, comprising: (a) a nearly colorless

phosphorescent-luminescent material, comprising a compound expressed by

the matrix MA1204in which M is at least one metal element selected from

the eroup consisting of calcium, strontium and barium or alternatively, is a

matrix MA1204in which M is a plurality of metal elements comprised of

magnesium and at least one element selected from the group consisting of

calcium, strontium and barium; and (b) a two-part epoxy (comprising a

resin component and a hardener/activator component) that, after curing, is
fairly clear, durable, tough, non-aqueous, and moisture stable (insensitive),
whereby said overlaying composition, when exposed to a light source,
exhibits brightness properties superior to the brightness properties of
conventional sulfide phosphorescent materials, and afterglow (ie., energy
deca time period) properties superior to, by exceeding by about ten times,

the afterglow properties of conventional sulfide phosphorescent materials.

- B OBHE w9 49 E4S ZRS] A AWF A 2YE

J
S5 RS A3 104 owsﬂ AL G, 9502, 0

5 .
g, AlF, ZeA °Eh;, vedsE, AbvkE, 7heds, E
5, olHE2%F, FHE, 93t 74 % o5
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S ZE, SEEF, HFEOSE ?HH” dFoF

ox 3h ol F&HALC|T, 7] M1 2 A7) MoEte #4549
E%Z 0001 ~ 10% #7189 BEIAZA FEZFoIH, A7 Ree= A7 Mo]
i) dis] E%=Z 0001 ~ 10% H7tE FHREA=ZA AF, oHEE, FH
FOE FANHE OF0F RE JdYd Holx st o]t AAE o]Fofxith
(B) 471 F3B4E AEEY JALS Fosta, FAT AGAdE FAIRMA
e 2= 3] sty FFHHFEAF] 505 ~ 70%ke]a, FtE B A, Flo]l=
A7) e ofWlY] F o= stuE EFetE vRRIGFA 70 ~ 73FF %k (O)
&, 7184 e ¥ AR o]Fo FMA 109 ~ 155F% 2 (D) =8
£ 2k

=
HMA 08 ~ 255 F%E e, o2, A7) EREE ZAES FAT
Astvet= kg AAolu A=rt B e AE 5EACR e FHE

- £ 58 WSAH FFITE ek, A FaiEie, AUl A=
rF o] HA F AlE(seed)’t FAHA Ee FFE=F 2AHE E ZHEY AX
W BE A,

- =ForaEst A Blely, A4 2 AR o]RojxE ZAEG EAkE Ay
2 o] FolR.

- A &Rt E A dAAGE STARO4 , CaAlRO4E ALEEH, o]e A3y

(Spinel) TZ& Za FHUEFFS 440 ~ 580nmeo|v, FP|:AJE
(Luminosity)7} 2 ~ 10cd/m'e] 3L, ZHgA|zke] Hd] 20008 ©]™, HlF°] 3 ~ 3.6
ola, W}FAH WAool Fudta, WaAES 400C7HA kg 54S 74
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Photoluminescent alkaline earth aluminate and method for making the

same
KB Alloys(US) Us
6969475 B2 (2005.11.29) Ry
10/717106 (2003.11.19) a9

Afterglow Performance - SrAI:O‘

= 13040 C Processiag
10 r T
10¢ ._....a......... :"......u..‘. srmimirr e
I i R @ :
T O [ e LB R, 5
F $ E
! ! - g
DOSSS IO NEWE | SOI SN. SSO -7 -7 8.4
3 : g
Luminance i Bl
Afpliesiy Ut 0 EubySc1300CO07meme | .
10 H % Euby 1300C 0.7 mol% ; 1
4 EUDyGd 1300C 0.7 molh ;
< EuDyScGd 1300C 0.7 mol%
1 - ki
0.1 1 10 100

Decay Time (min)

1. A photoluminescent aluminate comprising SrAl204:Eu,Dy,Gd,Sc

wherein the following materials and quantities are combined and reacted to
form the aluminate: SrCO3(1.0 mole) AI203(1.0 mole) Eu203(0.005 mole)
Dy203(0.01 mole) Gd203(0.005 mole) Sc203(0.005 mole) B203 (0.2 mole).

- B ESE i 29o] AAR Tk oF 2 F9dM BE WEd=
o #AF Ao® 2IHFEG)H Ee Mol &S FUbste] dESAi(Ey,
Dy, Gd 5)%& AHEE W o se FEY ¥a 31 I33S 7HA
FAHoZ FH3IL AS.

- 275 (So)el H7he S208E FaAlA AW, Sc203= Eu203 31 Dy203
2 =33% SrAl204 T Eu203, Dy203 ¥ ©h2 REM ZH3lE2 =3 ¥
SrAI204°1 4 2F 0.01~3.0 B% oA F71E.

- B oayge F 2AE FEE 06410 % W9 SrAl204:Eu, DyA &3
Aol #He A,

I
2
fu

fr
tio

=4
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Energy-storing self-luminescent road marking coating

BJRB RuiTong Maintenance Center (CN) CN
101372598 B (2012.01.11) Ay
2007-10143325 (2007.08.20) -5

CHEEHO| &L,

1. energy-storing self-luminescent road marking coating is characterized in

that the raw material weight umber ratio of said coating consists of:

Al 15164 AR 15~16 £
BEER 2550 f PN 18~-20 4%
B 0.8~1.24 ME_FE_FEH 0.8-1L54
EvAIER:  Lo~128 OB 2.0~4.0 4

EERORHE 1.0~10 44

Said petroleum resin are C9 aromatic hydrocarbon; Said lime carbonate is
that fineness 40~200 orders and fineness are two kinds of 300~350
purposes, and wherein fineness is that the ratio of weight and number of
40~200 purpose lime carbonate is 15~20 parts, and fineness is that the
ratio of weight and number of 300~350 purpose lime carbonate is 20~30
parts;Said energy-storing self-luminescent material is a rare-earth type

energy-storing self-luminescent material.

- B 5 duA AR A @33 E2rp =80 @3 Aow, 987
3¢ FAERE TAHSE Fste FEEE 55

- AEGFEA15~16 TFH), JGZH(15~16 5F), g EL25~50 5H), F
H=H=(18~20 FF), g £2(0.8~1.2 g olE
(08~15 %), EVASEE HZA(1.0~1.2 5%, o|4t3 e 20~40 %)
2 FRER10~ 10 THE 3T

w2

- olu, 7] HFFEAe 9 WIS gIgaelx, v gakdEe 474
40~300mash 15~20 &% 2 300~350mash 20~30 &< T &sla, oA
A A7 B33 Age NEFE XS AL 5Ho=E &

- O Aol ZRARE, HFFA, dnd, gEe 2, UL
=, E90Edl g4, o SY ZEEols, EVA EE HHA|, I3 ¢E,
AHA g A7, Afd FFEAZ TAEE.
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PAS ¢ Am FYES F4(10)

CHANGCHUN OPTICS FINE MECH(CN),
CAS

100575452 C (2009.12.30)

2007-10056035 (2007.09.07)

Orange-yellow long persistence phosphor and method for making same

CN

o
N
N

oo

o
o

200 300

1. orange-yellow long persistence phosphor,
formula that it is characterized in that described fluorescent material is Sr

wavelength light sends orange-yellow long-afterglow.

the chemical structural

3-x-ySiO 5: Eu x, Dy y, wherein x, y are molar fraction, the span of x, y:
x=0.01, y=0; X=0.01, y=0.03; X=0.1, y=0.1; After exciting, the 200nm-550nm

FAsE 249,

- 3}84] Sr3-x-ySiO5:Eux, DyyE 7}A =
I Hl= x= 001, y= 0; x=0.01, y=0.03; x=0.1, y=0.1 ©]™
o3 of7|=o] SAMAY Mo T P&

- B EFHE 2dAXY =@low FAZ whg
A 297 1250~1400C 2 2~4A17F X &)
ol LMol =& @ F o7]9S A

= &3

Z XYy

p
= A

KR
=
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Persistent phosphor

General Electric Company (US) us
7959827 B2 (2011.06.14) BE
11/954814 (2007.12.12) =

JP5599719B2 | US8545723B2 | EP2229425B1 | US8333907B2 |
US8211334B2 | USS003012B2 | US7959827B2 | WOR009-076202A1 |
US2008-0171229A1

ae—se Emigsion

Intensity (Arbitary Unts)
=

g1

1. A phosphor of formula of Ax-y-z Al2-m-n-o-pO4:Euy, REz, Bm, Znn,
Coo, Scp wherein: A is Ba, Sr, Ca, or a combination of these metals; x is
between about 0.75 and 1.3; y is between about 0.0005 and 0.1, z is
between about 0.0005 and 0.1; m is between about 0.0005 and 0.30; n is
between about 0.0005 and 0.10; o is between about 0 and 0.01; p is
between about 0 and 0.05; and RE is Dy, Nd, or a combination thereof.

- B 53e 284 33A0 B Ao F, Ax-y-z Al2m-n-o-pO4:Euy, REz,
Bm, Znn, Coo, Scp &40l 31
A¥E Ba, Sr, Ca =& |5 &9 2§Fola; x= ¢F 075 WA 1.3°]3; y=
oF 0.0005 WA 0.1°]31; zi= <F 0.0005 WA 0.1°]3; ma F 0.0005 WA
0.3°]31; n& oF 0.0005H#] 0.1°]3 o= < 0 WA 0.001°]3; p= oF 0 W

2] 0.05°]™; REE Dy, Nd £+ °]59 23 AL 5Ho= ¢
- FEF UazZEg 2 UUEy 28 #@Ekos F

o s 243 H, 13 F 55 AsEd 2% A &7
Eeshe FFA .
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Method for producing a palette of colors for persistent phosphors and

phosphors made by same

General Electric Company (US) Us
8003012 B2 (2011.08.23) B7%
12/057496 (2008.03.28) 55

WO2009-076202A1 | US2008-0171229A1 | US7959827B2 |
US8003012B2 | US8211334B2 | US8333907B2 | EP2229425B1 | US8545723B2 |
JP5599719B2

=
7
B
o
1
%
=4

1. A persistent phosphor blend comprising:

at least one persistent phosphor comprising a composition selected from
the group consisting of

a) a composition having a general formula Ax-y-zAl2-m-n-o-pO4:Euy,
Dyz, Bm, Znn, Coo, Scp, and

b) a composition having general formula Ax-y-zAl2-m-n-o-pO4:Euy, Ndz,
Bm, Znn, Coo, Scp; and

at least one other phosphor, wherein the excitation spectrum of the at

least one other phosphor partially overlaps the emission spectrum of the

persistent phosphor.

- 2 55 384 =0 8% Ao
a) Ax-y-zAl2-m-n-o-pO4:Euy, Dyz, Bm, Znn, Coo, Scp
(°]", A= Ba, Sr, Ca == o5 Y49 ZFolH, x= 2F 0.75~1.3, y=
0.0005~0.1¢]131, z&= < 0.0005~0.1¢]3, m2 < 0.0005~0.3°]3, n2
0.0005~0.1°] 1L, o °F 0~0.01°1H, pE 2F 0~0.05%)
b) Ax-y-zAl2-m-n-o-pO4:Euy, Ndz, Bm, Znn, Coo, Scp
(el™, AE Ba, Sr, Ca == °]& 949 Z3olH, x= o 0.75~13, y= °F
0.0005~0.1¢]13, z= <¢F 0.0005~0.1¢]3, m< <¢F 0.0005~0.3°]3, n °oF
0.0005~0.1¢]31, o= ¢F 0~0.01°]9, p= < 0~0.05%)

- 71 F Hol= st o] 1 FBA S} 7] 2HAER0] REHOF F
HH= st o]4de] e FFAE o Eddke AS SAHO=E

©
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A SR g AAEAA ) AN Y

(F)E=AKR) | #2434 220 (KR) KR
10-0973252 B1 (2010.07.26) Ry
10-2008-0081643 (2008.08.21) 5=

CHEEHO| gl&Lct,

1. &34 30~405 %%, HWEHLL D 10~255F%, AEA 3~105ZF%, o4
SEELF 1~55 3%, MAHE 3~6FHF%, F71'T5A QA Zn-stearate 0.1~3% F%,
F7183A9 ZnGa204 HE SBXMSEU2+ F o= 3} 01~3F %%, o ZA]
15~25% %%, Z9A 1~3F%F%, 2 32 5~105F% S £ T &6k}

of AzE AL A2 st FUEAA.

2bstEl e, b s, FU1EEA(ZoA), F7183A, A8, oF
& AAEAAE ATt
71 A%

- [AA€] AR Sab g 30~405 3%, WEFIL Y 10~25F F%, 3
A 3~105 %%, ©liSEEs 1~55%H%, AAE 3~65H%, F71EFA
(Zn-stearate) 0.1~3%F%, F718FA (ZnGa204 =2 SBxMS:EU2+) 0.1~3F
F%, ANEA 15~255F%, ZHA 1~35F%, XA 5~105F%E T F
T&uutsle] A %3

- [AANA2] AAEAAE B g 30~40FH%, WETFL Y 10~25FH%, o)
EX 3~10FH%, olXStElElE 1~5% %%, MAE 3~6TF%, F7IEFA)
(Zn-stearate) 0.1~3% F%, 718 FA (ZnGa204 =2 SBxMS:EU2+) 0.1~5%
F%, NEA 15~25%%F%, A 1~35%F%, J44 5~105F%E £F F
T&unkste] Al 29

- 20,000braine°]ato] ©ibd 4t HEIZFQYUE AMESHY EEEW IO

)
|

—

A
AEYo] $55n WTAT detmge]l $5ste Wy BEIZHS 7
AERT 30% o4 AGAAozA AAA vMEe ART = 8.
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Phosphorescent phosphors

Performance Indicator(US) Us
8329061 B2 (2012.12.11) Ry
12/503211 (2009.07.15) 5

WQ0O2011-008930

CHEEHO| gl&Lct,

1. A photoluminescent phosphor comprising a matrix represented by the
formula: (1—x—y—z)GO.xMXi.n[(1—k/2)Al203.kA].yEu2+0O,zR3+01.5

wherein: G=Sr or Ca; M=Li, Na, Ca, Sr, Ba; or their combinations; Xi=F,

Cl, or F2, CI2; A=MgO or AIN; R=Dy alone or in combination with one or
more of Y, La, Ce, Pr, Nd, Sm, Gd, Tb, Ho, Er, Tm, Yb, and Lu or their
combinations; x=0.00001 to 0.4; y=0.00001 to 0.10; z=0.00001 to 0.10; n=1 to
3; and k=0.00001 to 0.10;

- R R =Ee =4 2g FFAR SrAl204 ¢ Eu, Dy , 54 F3A
SrAl407 : Eu, Dy ¥ Sr4Al14025 : Eu, Dy$} 22 3 ERF 47 =3 &
U] ES EFE

oA Al

. Sr1 —x—y —zAI204 —x:EuyDy2xMF2

. Sr1 —x—y —2zAI204.02 —x:EuyDy2xMCI2

Sr(1—y—2z)Al2 —x04.02—3x/2:EuyDyzNx

. EuyDyzxMX2 / Sr4 (1-x-y-z) Al14025-4x : Eudy4xMX2

. T (I-x-y-z) Al2-kO4-1 / k-x : EuyDyz, xSrF2, kMgO

. Sr (1-x-y-z) Al2-kO4-x-3k / 2 : EuyDyzxSr2, kAIN

. Sr1-x-y-zAl204-x : EuyDyzxMF

- detelE ke ASE A8 A LFVMolE WEHS o] viadls
Ee o 22 At BAVIE I, RASES d=s
ARS8k} QIFA WiEZ 2O AR Abstes Al Fh

- 3R 1R 2-CM, HEZEHFS dF¥E y3 +, La3 +, Gd3 +, Lu3 +,
Ce3 +, Pr3 +, Nd3 +, Sm3 +, Tb3 +, Ho3 +, Er3 +, Tm3 +, Yb3 +, In3 +

2 F5 SHEZAM B3 +5 T3

N O w N e

ironf
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Phosphorescent phosphor and phosphorescent pigment

NEMOTO(JP) Us
9017575 B2 (2015.04.28) Ry
13/639432 (2011.06.06) =

HK1178196A1 | JP5652967B2 | CN102933686B PT | 2540797E |
EP2540797B1 | WO2011-155428A1 | WO2011-155428A1

05 s iali
- - [}
: = Sampla 1-(10) Mg0.058a0 1
4 ;
i i
1.0 !
z :
E " 1
e}

1. A phosphorescent phosphor represented by the general formula
(Srl-a-b-x-yMgaBabEuxDyy)Al204, wherein:

a satisfies a relation 0.02<a=<0.1;

b satisfies a relation 0.03<b=<0.15;

x satisfies a relation 0.005=<x=<0.03;

y satisfies a relation 0.005<y<0.05;

(atb) satisfies a relation 0.08<(at+b)=<0.2.

E3E okelo] o7] 2 StellA dE F 10417 WA 12417 Fof] -5
g IA=E HAe 53 FAAd B A,

8+2]  (Srl-a-b-x-yMgaBabEuxDyy)AI204°2. 2, ax 0.02<a<0.1, b+ 0.03
<b<0.15, x= 0.001<x<0.04, y= 0.004<y<0.05°]", (a + b)= 0.08< (a
+ Db )<029 RS Fst FHE 539
F ¥3A dEv @ 2EEF (SrCO3) 59 2EEEF (Sr) 9843}
wadls (MgO) v @714 eEbntavlsEd 22 vladls 98; g@ibah
F (BaCO3)z} Z& ulg 98; @iHd# (CaCO3) Z& Z#F (Ca) 98;
dFu (AR03) 59 4FrF 98; 43 FEF (Eu203)3 2o &43
A2 FEZF (Eu)e 98; Asgazz s (Dy203)d e & A3
22X t2Z2F (Dys)o] 985 X33

Lot rfo
r-

Ay
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Polyester coating for road sign

Nanjing Hongrongda Resin(CN) CN
103382365 A (2013.11.06) Ry
2013-10259325 (2013.06.26) e

CHEEHO| gl&Lct,

1. road sign polyester coating, it is characterized in that: its component
comprises following composition by weight: 80~100 parts of unsaturated
polyester resins, 5~15 parts of petroleum resin, 40~60 parts of
modification phosphorescent pigments, 3~8 parts, strontium aluminate
fluorescent material, 20~30 parts, solidifying agent, 1~4 part of dispersion
agent, 05~2 part of defoamer, 0.5~2 part of promotor; Described

modification phosphorescent pigment is by weight than comprising

following component: 80~100 parts of phosphorescent pigments, 20~30

parts of water, 10~20 parts of ethanol, 5~10 parts of hydrochloric acid

and 10~15 parts of tetraethoxys.

- B S58e =2 vk SediEHE =R #3 Aoz,
Ex3t £ d=HZ 32 80~100 T, AFTA 5~15%F HIH AF
R 40~60 T, ZEEFSr) FBA 3~-8FF, A3A 20~30F5F, AHA
1~4% %, 2XA) 05~2FFo2 T

Z71 MEE 1% tEE AR (F )OPE_ 80~1005 %, & 20~30 5%, olg

< 10~20 T, 94 5~10 T % 2 Tetracthoxysilane 10~15%Ek°§ ?LHE]
= A& 542 3

- AAle AW A O o]AAolo]lE e Rl

- 2xAe FYAS-EYdEE 35 dAY.

- BiAlE £ ofad dolEQ.
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NEMOTO(JP) P
2015-214702 A (2015.12.03) Ry
£ 2015-124119 (2015.06.19) e

WQO2015-137287A1 | JP5780573B2 | JP2015-214702A | CN105980525A |
US2016-0319190A1 | EP 3088488 Bl

BEAXTML REASTRIL
B2 385nm)

5]

B4 (a.u.)

50 30 350 400 40 S0 550 600 650 700
ER (nm)

1. MARO4AE FAH+= EEZ ME Yelg= &
stavlsMg) 3 HHEF(Ba)oE FAHE SRES B4
GAEA FEFEWS FF3A BT FEAZA U2ZZHDy)S FFT
Z3A4 FFAZA, FEFEwY FHFFS 92 0.001<Eu/M+EutDy) <
0.0501% T~ZZ%(Dy)Y THHFS EH¥Z 0.004<Dy/(M+Eu+Dy) =0.06°]
o vlavlg M)l FHFe EHE 0.02<Mg/(M+Eu+Dy) =0.1°]% ulF
(Ba)9 FHHFL EHIE 0.03<Ba/(M+Eu+Dy) =0.15°]9 2|5 (Li),}EF(Na),
ZEEK),FHERDY & F A= o] 4B g4 d4s xdsta 47
Y 5% 949 FFEFe ME el 3% 929 FEF(Ewd daZ=
#Dy) A4 1 2o s 023 0062 & vl AL EHo= 3 =
B FA.

Hpr
o
o>
fr
[
Im
(i
i
9

o2l
o

- 2 5% Mg Ba lac €78 55 94E A XFFo=ZHN =2 JF

AEs AAE F% FRA BF A9,

v (Mg)el 937 ¢ 4Hel v 5 (MgO)
714 gabeiadls 53 vbE(Ba)e Y& : ©4HeLE(BaCO3)
dFHF (AN AT EFPHALRO3)
EZAZAHY FEFEWY 98 : 23 F2F(Eu203)
BE RA X0 fAZEHFDy)d] 98 ¢ A gAZ 2 45(Dy203)
adZde F4 dA 0 YEF©Na)
ZE5K)Y 95 : Y EF(Na2CO3), ¥4HHF(K2C03)
- P33 Y959 S2YA(FAHH3BO3)E AAY SFetn 2 EF 58 9

]
&3t F&3] EFst FFA 5o TS I
- 448 25 949 YEF©Na) oY ZFEEK)S AE(HHIEF(Na2CO3),

AHEF(K2C03)E FEAeg & FuolA £2YFe AT T
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F2 S AHKR) | (F)%F3HdAY o] F(KR) KR
10-1636717 B1 (2016.06.30) BE
10-2016-0010734 (2016.01.28) =

1. B FA 100 F#5, =398 80 WA 120 =R, 44 4 WA 10
g, oA 2 YR 8 THF Z HExdA 2 WA 6 THHEE o]FoAH,
A7) BRIEEAE FAHE AFFEAR o|FARAT, 7] FHAE THHET

-

LI = RN
E9 E3AZA, AR03Ca0O, AI203MgO, SrAl204, SrAl204(OH)
ARO3Ca0SrOB203 53 #& HE59 HIES AHET & sled, # 23
= JEF A&7 =3F g7y AE(A1203-5r03-B203) 9] &3 A8 E
Lig

EAFEFo] 10000 WA 2000091 Fjzzgdlog o]FojAn, 4V HEZHEA =
ZHogdAg 2z o]ZojAE AL EFOT 3 TS o83 §H »=
H AR =8,
- B 5 FAAEE o8 §F4 =W BXE TR B Y
- WRIGFAE FAHEVE ARFAR o)FoAY, vEigeio ko] 15 WA
25% ¢
e

E AL AHgsers. wEtd 3 g8 239 IJERF I2(FE3H(Eu),
7HE 8l H(Gd), HAZZ4(Dy), BlE(Tb) 2 olHEF(Yb)E olFoiz FolAM A
g JEF vt E3E EER 59 ¢RI AR EFER] F7]
A FFAFEE AT

- olw ¢AYERF 35 FVY AR EFEEZ e AT AstEE,
ASAEREF B ANt adlg e R o] Folil gl AdeEdE st olde] ¢

o4
g
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10-1636719 B1 (2016.06.30)

10-2016-0010741 (2016.01.28)

2 AlC 1 Hl ol 1
1. vIE A 100 54, %%"0 B 80 WA 120 FFH, % A 4 WA 10 F
FH, ELAA 2 WA 8 TR, A=EEA 2 WA 6 TEF R FUANIE 1
WA

5 TFFE o]FojAY,
371 FA%EE QAA717F 250 WA 350 FholAZPIHola, F7] HIRIE A
T FaIVF ARFAR olFojAY, A7 FAAE FFHTE EAE] 10000 W
2 200002 Z@zazgdoz o1, A7 AEXAAE ZdgAgrz
olfojA M, 7] FHYzHEE 150 A 850 wiel AR E S PAA7E YERY
e e 540z s FY2HET FHE FPAEE o)8F =1 #AE =

- B E3E FHLNSS} FHE SRUARE 08T W EAE 2AR BE
Ao weltFA, BAE, $A4, AWAA, FE2dA L FYznEe
749,

- % FEE 2% HEF A%(FEIF(Eu), 7}5afr(cd) T3 2.4 (Dy),
Bl E(Tb) 2 olEF(Yb) = o] Fold oM dud HEF 947 =48 L7}

%
FER 559 &5y AR 5FEQ] FUA FAUARE A}%?‘é}.

- YR ER S5 dFvd AEd BE¥EEs AR03CaO,  Al203MgO,
SrAI204, SrAI204(OH) B Al203CaOSrOB203 53 2o 959 HFgES
AMEE e, & Ed oﬂ*t JER davl =99 S2oy AR
(AI203-5r03-B203)¢] =% StE8E AL&3}

- T HAEE JAAIZF 250 WA 350 Flol AR E S uramq—t_ AE AL S
sk Zlo] nig g, A7) dAArIE dEle F3gEs f4A ¥dEA
@ob ¢ APAS YehliH, 8 Sl 23 S gl Qixﬂ%.
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Self-luminous road sign marking coating and application thereof

Zhang Yue(CN) CN
105860738 A (2016.08.17) Fg
2016-10420997 (2016.06.13) x4l

CHEZHO| gl&Lct,

1. a self-luminous road signs gage mark coating, it is characterised in
that described self-luminous highway sign and marking The component of
coating includes by weight: 0-30 part road mark paint I, 55-96 part road
mark paint II, And 4-15 part self-luminous microballon, wherein, the
component of described self-luminous microballon includes by weight:
microballon Substrate 58-135 part, self-luminescent material 5-30 part ;
Described self-luminescent material is aluminate long afterglow materials,
and described aluminate long afterglow materials is selected from SrAI204:
Eu, Dy and Sr4Al14025: the one in Eu, Dy.

- B EFE e =2 uEE TSI #I Hoz TF ny FHAE]
0~305%, =2 u}7) HAETD 55~96F % © g 27 E2F A2 74
5]

- olu, A71Y ARG U] FIFAE FITTA V1R 851355, A
=2 530S 7HAE EFPUclE FF AEolH, 7] dFrdel
7+ A EE SrAl204: Eu, Dy 2 Sr4Al14025: (Eu or Dy) % 3lugl 3€
s A RS 5= 3

- EEvY FQEIE AA 2 AR, FAC HHF FA4, C9 AF FA4, o
ZA] A e okmad FA F s, Y, dEEEE, oiIEHY,
EVA S9E HaA, se2u=s £33

- T2 HEN:E FPEY =HJAERZ FA(C AHF X, ¢ A+
FA, ANFA F2 £ okad ), AF B, s £, olis H
ey, EVA SHHE HJ3HA|, S 2u=s 238

Jflﬂl ol
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O BAF & A8 U5 £4(21)

High-pigmentation-degree light-emitting and light-reflecting road marking

coating and preparation method thereof

HEFEI DINGLIANG OPTICAL TECHNOLOGY

CN
(CN)

106147324 A (2016.11.23) 37

2016-10528625 (2016.07.07) AN

CHEE=HO| glELCL

1. the luminous reflecting road mark paint that a degree of staining is high,
it is characterised in that be made up of the raw material of following weight

portion:__Zinc _oxide 1-3, GdCl31-3, ethylene glycol 6-10, ground calcium

carbonate 1-2, NaF 1-3, aqueous polyurethane emulsion 40-50,Ethyl acrylate 3-5,
citric acid 1-3, titanium dioxide 10-15, blanc fixe 10-15, glass microballoon
10-15, deionized water is fittedAmount, appropriate amount of ethanol ; The

content of described aqueous polyurethane emulsion is 40-50%.

13

Z ®A T8 B Aoz A ot 1-3FF,
= 6 1~2%%, NaF 1~35%, &
~5% % A EZAF 1~3

, U2 E 10~15%

mu)
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]
G
ol
of
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oot
=
=
]
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G
ofy |m
ot W

©2
o
fu
2
2

f N
j‘-‘ flo
°
20

KN
[
A ogd FelE S0 NaFE oli e goow
EFAZ. © F4o & $Y FAHEFS ¥ ;

X]O—]% C/ T %oﬂ% T2
ol 20-25 A7 St FaL, W FHE LESHE
] ]

s B, g HES ¥ e §dow xFu 24
Azxste] EdES o 74 UG dEA FAAE Hlet,
e B o ofad HolE, NEZ2AS F Aojw
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O BAF & A8 U5 £4(22)

Anti-freezing luminescent reflective road marking coating and preparation
method thereof

HEFEI DINGLIANG OPTICAL TECHNOLOGY

CN
(CN)

106046891 A (2016.10.26) BE

2016-10567519 (2016.07.19) AArE

CHEEHO| SiSLICT

1. a freeze proof luminous reflecting road mark paint, it is characterised in
that be made up of the raw material of following weight portion: Propylene
glycol 1-3, GdCI31-3, ethylene glycol 6-10, CaCl21-2, NaF 1-3, aqueous
polyurethane emulsion 40-50, propylene Acetoacetic ester 3-5, citric acid 1-3,

titanium dioxide 10-15, blanc fixe 10-15, glass microballoon 10-15, emulsion

acrylic resin is fitted Amount, deionized water is appropriate, appropriate
amount of ethanol ; The content of described aqueous polyurethane emulsion

is 40-50%, and emulsion acrylic resin solid content is 20-40%.

- B EFE 5AYRA #% =2 XA £30 #A3 Aog, Zzdd FEE
%, GdCI3 1-35%, old#d FEF 6-105%, CaCl2 1253, NaF 1-3%
F4 Z7 $H9A ¥R 40505 %, 28 olAEoE JiHE 3570,
ANEEZ2 135 %, o]2+3 HE 10-155 %, A4 32 vHF 10-155 %, Y20
Z210-155 %, oAEA olad A, AgFe] & oj2F ¢ ghgs ¥t
T49.

- olw, 4 £ fEw dEAY FFE 40~50%0]1L, EH oA™Y 2 1
HEO S 20~40%2 A EAHo T 3}

- o, AxWYe JdedAZE &9 GACBE Folx, YA dEAFYE
&9 NaFE %9 H, F %°“° EFAAF. o] £dS T ¢ I EF
S WkE71dl ¥ 150-200 T 89 20-25 A|7F Bt 73, vHgU|2HEH
T ES HT WA, A4 EE, dF, AFEY %{xﬂ% A1, CaCl2, o]4+
3} Helg, 34 £, fYv=E dge Q02 259 B4 mwl AF
T EFES 53 o] FAE FAEYFHE oﬂ%aﬂoﬂ A7reta, EFE,
odolmaddolE, z2HAZE, T4 5 EFAA A=
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NEMOTO(JP) JP
6157783 B2 (2017.06.16) BE
2017-511960 (2016.11.18) =

W0O2017-090541A1

CHEEHO| gl&Lct,

1. MSi202N2:YbRE HAHE SFEZ, MS 2EEEF(Sr), Z+(Ca), u}g
(Ba) % vlaulgMg)oll HdElHe Hojx %i«l %% daolr, Re o=
(Er), ZH(Ho), 7+=8H(Gd), ZA Lt H(Pr), BlZE(Tb), YXZE4(Dy), Lﬂ

YE(Nd), HIAFE(BI), &7HE(S) 2 ﬂ%(Cr)tﬂl | AdelsEe Holxz dF9
2R AE SAoE 3 AAMA Bg S334 dFA.

23
: A EEZE(SrCO3)
2Hz4g (CaCO3)
2HikE (BaCO3)
«1 A8 GV SIS
%i(sl)q : 2k 9142 (Si02)
A 2 A 01%%}% olH| 2 (Yb)2] 98 : 4F3} o]H = E(Yb203)
T BABA 2N o]gste 94 2R (E)Q 98 : 48} o 2B (Er203)
- ¥BA dEE AT SH EY &3 5§ o83 FEI] Ej}etd

FRA Al EFELS E5.
- FEAZA o] &3t olHZE(Yb)S M, T FABAZA o]&3te Ak
of HA7bEe HHo FFA 1€ thald =HIZ 0.00001HA] 0174212 H 4

ol A Exoz s &3 EAd 2o Ho Add 5 S
- oJE| 2 H(Yb)S EHIZ 0.0001~0.04, o] 2B (Er)& EHZ 0.0005~0.05, & F(Ho)
£ 0.0001~0.004 ¥ |7} 33}
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Fe WAy A

MATSUI SHIKISO CHEM (JP) JP
3833322 B2 (2006.07.28) exzhs
1996-328030 (1996.11.25) e

JP3833322B2 | US6008269A

CHELEFHO| BFELICE

4 mpolag A& B FFYF MAAE FHMA olFAAE A

3 d3 2AEC oA A7) mlela R AERA Aol FFAE

shA ¢k, i YA AEe] 05 WA 50umel™, 7] FFH MAAZ
22-tH| EAl-12-1 s -0l El=, p-WE E-2-EE2EEE 22-1HE

o =

MAESA 1St 2B A 2R A AL, [4- (@012 H9) B2 o
d] #d-vels, 4-wdEend] 2 4-HE2 29 d-WEE, B S22
dzdE 3 o4 AdEe AolE dFe) HUTS AsHE AL 5

o she e WA Aol 43y d3 2=

- # 53 g2 WAy volaR s 3 35T WNAE T Aol
B8E dA 242 B Ao, A FHAE FfohA g vhola
2 A B A AFe] 05 WA 50pmolil, FEH AAAZ oA =
A e me dxded 338 T Holx AT AFES AEEe
A& 530= 3

- Z2 WA HEEME Edud dg ZdeEd), EF0H7, dkE
oA, A=Y ZEY=A, Fil(leuco) WA, 23 ZIHA, Zopyl =
=23

A, Ejad vigA], totd sgE|=s, EgjobdlA], A3 £ U4,
ZeA, Y2 E S|, ofxuEA T 7ot I BAAE MARAM 4y

F3(leuco) Mae} WEEZIEA|, dEA, WFS M2 EHLA, AW
N2 A0, B 24, A, F& o]59 AF d2HEZFU F
o #et HE BAAE dAMAEA 48 7] @HAE FAEE
ZAE, 5o A7) 2 ARA ZAHE 224, JEHZ2A, ¥F
A, AEA, 728 H), otz EA 9 §7] WAE FItE HIbsiA
o|FoAAE 3 HEA ZAE ‘3% °—‘17§ 1*3% s 2%0] Wl wpeh My}
7tgAHo = Wed 4 gl T Sl
o

oft

N by rﬁ

o, (1%
e
sy

N

ttola 2 B3 7H E OW]E‘H]O]

olF) W, AF A3 vEW, 71T A AER, &7 ZX(spray drying)
W ES S S Qi o]5S 4 dEoR 5o 2% oo AL 2T A&
& 5 A5

AH B8y 2 ZHEE 3719 FFF ANAE 25 JROE 8
w1 oolslo] Fe) FA FH ARES AET & 9L
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PILOT INK(JP) JP
3865916 B2 (2006.10.13) =g
1997-368668 (1997.12.26) &
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au)
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12 M o rx XN [o
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e
tilo
e
4

1=
iic7 (m
R oox O

)

(k1] JJG—@[:R (1)

- B ESE e o) geRgdn Ao w4 FEE Jrhle 24 deE
ted Ay Age B3 A
- ¢h AR Feluch 29 oud

GEERF, JIEE ZEIEFR, dHdE o}

A e A
F, oAz vyl FEF

- (W AR 84 FFEEA
EollA Hded.
pn-Z2IEA HE, pn-FESA HE, pn-AESA HE, pn-HASA]
HE, pn-PEBEA HE, pn-SESA HE, pn-EdSA #HE, pn-dAS
Al #Hls , p -ClAZEIEA FE, pl-AEZZISA] HE, p3-HYiE
SA HE, p2-v" FESA HE 55 5 5 ATh

- A7 OhH, (el 9 AR Faug S 5F 29G4 7193
22 YA ¥g wAQd () FFEEA=
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Road reflectors with temperature dependent color

Widmer; Timothy S. (US) Us
5897271 A (1999.04.27) =8
09/001718 (1997.12.31) ==

2% 8 ® o
28 {
( vl
20 \) X
30 A\ 2
‘\ ‘\
~. P( . ? 5 ~\
26 o4 14

1. A thermochromatic road marker reflector comprising, in combination:

a rigid transparent housing having a square bottom face, a top face with
a central square extent and a pair of beveled end extents integrally
coupled between the central extent of the top face and the bottom face,
and a pair of side extents integrally coupled between side edges of the top
and bottom faces to define an interior space;

a rigid rectilinear block with a top face and a bottom face each with a
surface area equal to that of the central square extent of the top face of
the transparent housing thereby defining prism shaped compartments;

reflective layers situated within the interior space of the transparent
housing and lining a bottom and rear surface of each of the prism shaped
compartments which are defined by a portion of the bottom face of the
transparent housing and a side face of the block, respectively;

a transparent thermochromatic material situated within the prism shaped

compartments for changing a color of light reflected off of the reflective

layers upon a surrounding temperature dropping below a predetermined

amount of about 32 degrees Fahrenheit

-2 SHE 5 929 W4 £2 ATAHA 2 Jles
o

ALY ueE e s e B9 d9312)e % AL e AR
163 47 FRE6) He ) Apolel AgtE AAR v 3w
)& AT, £ 94 12)9 Ad16)e FF A7 Wl FEF HW
2 wol 9N BA 44 B2)e s, £ 93129 U
BB del= 2t ZEF B Adee] vhEd) B e dxdew
st WAL (26)0] 1A, FH 2EoF oF 32°F 2% ofef 2 WojAH
AL FEe)02RE WAEE o] Ae WAy gJste] ZelE o
A4 Yol 4w iZH 8)% ¥ ety WAHE We B 9gle] =
A% Bl %54 144011 W(16)T D WA 24(28) Atolel AT F =7
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MATSUI SHIKISO CHEM (JP) JP
4878930 B2(2011.12.09) =0
2006-164260 (2006.06.14) =

EAFULAR

™ 118 T Taa Tib T4

1 (7)) Fleuco) Az, () BAQ BA 2D () WA L 2AAS T
of FAHE 7be B WA 24 QoA (Th W LE =AAITL ety
108 dehte S8 2 E40% she At e WAy srdeAs =
4g,
CF,
FS
(4 F9 R1 2 R2E wass-189] ¢d7] EE 9797)8 tehich )
S B St 2w vl od He AZHUARES A A WA e
0, o= 9 LRl 2% ool TE A AUE ALY 5 e
e e WA 2B B9 A9,

- FA(euco) LF 15 EE 2% ol 2T 8T + UL o) o) @

T84 FHRER FHHE ALEAN, ¥

sYS 7= AEelH

o] ZFal ol &FozH, I Ao M FE

2 F(leuco) MA 1 FFFo disf
A1 01~100 F&FF F=9 g3t 3lo] Hgheh

- B 25 XAAE A7) FEZ(leuco) A A4 EZ A Ao §lof
A B EEHPAIE BEAS 2Yde EFY.
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o} F4 I AHKR) KR
10-0890863 B1 (2009.03.20) 2=
10-2007-0111423 (2007.11.02) =5

&7 = 100 Rl tste] & Wste] whgste] MdS WMEAT= Ve
1535 50~80%2] FTHHIZ H7bsts, 471 7154 dAe volaz2fe ol W

= Moot Mol e 2~10F 9] B2 YAzt Wi FXEHm, A7) 77
P2 das WA 2= W9 A, FolM FHE AErt =Y, 37 gL dAE
& A =% -15T ~ 70CAololH, W4 2% He= 2T~10T Ae
Ao she 2ES AW FTAE 24E.

Ay, Mewde 3557 9.

, 542 = W9)el o] BE 2-10%9) 754 9aE
MEAA AT 5 9 R wedag WMgNA AgaA =,
exvstl te R A Azl 5P ARFEEL AFHE Aol s
3.
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SAKURA COLOR PROD CORP(JP) P
5324128 B2 (2013.07.26) e 7e
2008-126884 (2008.05.14) 5=

WQ0O2009-008436A1 | KR10-2010-0046004A | JP5324128B2 | CN101970603B
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FUFLI
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273 3E(KR) | A 3F(KR) KR
10-1009051 B1 (2011.01.11) =S
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e Guayg 2HE 2 IS WD AGD WAy vhol A2 e dE
PILOT INK (JP) JP
5164788 B2 (2012.12.28) ezt
2008-276328 (2008.10.28) 5=

i i (B —

1. (7h AA &444 4443 /71 Fded & opAzEdEA s
() A 84 HEEM shr] dwk(1) E=2)e= Yeue 39a,
(T 271 b, () BEA A A Faws e 5 2EFHNA 7t
qHo= H“ﬂ*]?lE B AR FAEE ke duad 27

Ay
¢'{_}g X R CHy
fit1] Ho éﬁ =" 2H {1) [iE2] QC ':F (2
C: HO CHs OH
| 1z }z
HO

HO

- B EHE () A% £84 S8EEA 54 d8ES olg¥oeM, FY
o 7he G ZABAAE PASE Aol ol2le 24 el 27
B PAT F, 24 FEE DS W) BUEAN)S PAG 5 dn A
e AW AxE ek, &4 AdE Tao] HE g WAy 2B
2 A WEF Jhd WAy slolazs ruel BE A9,

- ke duay zAge (h) A4 Fl4g A4 87 S8R, () 4%
S84 BPE B (Th A7) FAe B4 ws By LB APSE W
WA B4 3RS Ao® P b AMAY 2HBo] o] gy

- b AR AA FAHY A4H 7] HFELAE azaphthalide?] 5

- (Hh BEY A FEA stgEEME dEh1) E=Q)o® YEE 35

oA 7HeHow

[e=]
=
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Solid writing material

PILOT (JP) CN
105143367 A (2015.12.09) R s
2014-80009146 (2014.02.17.) 3

JP6067406B2 | JP6054266B2 | JP6033745B2 | US2015-0376433A1 | EP2957608A1
| TW201500484A | WO2014-126231A1

S 4

WEOm> _.

P SO

1. a solid writing body, is characterized in that, is provided with the
shell of the periphery of inner core and this inner core coating that can
write, in this shell, comprises filler, The described inner core write
comprises reversible thermochromic microcapsule pigment and figuration
material, be surrounded by temperature sensing color changing color
mnemonic combinations thing in described reversible thermochromic

microcapsule pigment, described temperature sensing color changing color

mnemonic combinations thing at least comprises (a) to electro color

developing organic compound, (b) electron acceptor compound and (c)

make described (a), the electron-transfer reaction of (b) composition

reversibly occurs in specified temp region reaction medium.

- B BHE 259 A 98 54, =34, 434 2 3=E e 14 B
7ol BE Aoz,
- 30 @ Y] moldl gFWE W 4g T, 47 AL Bee =@
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Preparation method and application of thermochromic optical material

PHOMERA TECHNOLOGIES ZHUHAI (CN) CN
105949384 A (2016.09.21) exgs
2016-10329844 (2016.05.18) N

e

»

L]

00- 100084 4

BT la:‘:

1. a preparation method for temperature sensing color changing optical
material, including preparing Nano microsphere, it is characterised in that

specifically includes following Step: Step (1): prepare the Nano microsphere

with  nucleocapsid structure with emulsion polymerization, the Nano

microsphere of nucleocapsid structure includes core And shell, Shell Materials

comprises polymer viscoelastic body ; Step (2): with rubbing method the Nano

microsphere of preparation is coated in substrate and is processed into
composite optical thin film, be temperature Quick color-change optical

material.

99 A= el B A, 0-90T F Y9I
W, Qoo exelA Ao FAF] A W] 2

- U= U]%X} /\}C’] <
1A #3F Sl o8 —‘i
(371 dgmd Fxe 50
)
2a7: ¥ (rubbing)S T3 THIE UEr|HAES 7| Z”stY FSLE
o2 7tEste dAE 5= &

- Fole ZHAER e o]3tE raek B2 #7] e 7] ARE AMSR

- A2 F dd ofadE HolES #e v Hud AeE AHEE

- Zojdle F2gd g JtuAvt FEHM FFAdE EATEA S ALMA
GZFAF e des EATZA L € 7S dFA T 234,

- @ & DHAY S oligosaccharide glycol propylene acid methyl ester,
NIPA, dimethylaminoethyl methacrylate, N, N-DMAAE A}-&-3}.

3 YaE Axste v
o W TP, e Fv FEAAL o] Fof

Nl
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10-1765253 B1 (2017.07.31) =/
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10-2016-0150533 (2016.11.11)

offt
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US 9790652 Bl

4

1. 52 &5 ug 7} A" (Freezing) 7FHsd<
T Zo| g A & St FHEA A dolA,

CFAFA] Aol Ao 7 A} H =8 (110)

Al AeEds 4 P ste] A7) duk = E(110)
ool AAHE A4 (Thermo-chromism Paint:
120);

71 Al AeEd He A2 HFeEdE F49H,
271 Al e =8 Hol EXx5o], 47 =2
e n@ZFTY 4 EAE A2 7 =F(130);

é
= )y
ki
i:l:l

A7} = (Humidity Indicator Card: HIO)® B2 2 A, 714
AE AuUlgso wAase] Ayl dut = 8(110)94e] FAAWS
EEXHE Al $E8A = F(140);

Chromism Materlal) T AL E 37 (Heat Sensitive Material) 8 A3 & 3

TAHos destn 94 g
[e]

T 2= = 0CY #

- FE8A EEE $EXAFFE(Humidity Indicator Card: HIC)& S22
FAEY, 71849 FUFEolA EAaste] Y] dnk =5(110)94e] A
s Agst=s uld
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Moistrure sensitive allochromic coating

Bejing Inst. of Textile Science (CN)

4
Me
o
oo

001014415 B (1991.10.23)

ojf
Ju

1990-10007209 (1990.08.28)

CHEZ=HO| l&LICH,

1, a kind of color is with the different allochroic paints that change of

humidity in the air, it is characterized in that_earlier by cobalt chloride as

the wet sensitive colour changing body, hexamethylenetetramine, urea and

membrane-forming agent as sensitizing agent are made the basis slurry,
adding toner by the basis slurry then forms, toner can be used the
chlorination phthalocyanine, the azo orange, azophosphine, or azo is bright
red, membrane-forming agent can be wused 1. butyl acrylate, methyl
methacrylate, the acrylamide copolymer emulsion, 2. polyvinyl alcohol
series copolymer emulsion, 3. chitin emulsion, 4. methyl acrylate and butyl
acrylate series copolymer emulsion (comprise add n-methylolacrylamide

terpolymers), or 5. rubber latex.

- B St gmd U4E mRo B Ao, MYy =8, 494, BU,
YA 52 2Rl DS §F TY wE ANH] 37 9 &=
= 1

- o]} 3’4-946]-04 il ZJ”é =82 93 FLE(cobalt chloride),

733 A 2 hexamethylenetetramine, urea,

GHAZAZ 1. butyl acrylate, methyl methacrylate, the acrylamide
copolymer emulsion B+ 2. polyvinyl alcohol series copolymer emulsion,
X+ 3. chitin emulsion === 4. methyl acrylate and butyl acrylate series
copolymer emulsion H+ 5. rubber latex

EY=E F2 A& ZHe chlorination phthalocyanine, the azo orange,
azophosphine, azoE AH&3t= A& 502 T
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TOYO INK SC HOLDINGS(JP)

3312438 B2 (2002.05.31)

1993-206045 (1993.08.20)

CHE=HO| SlELICH,
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Halogen and heavy metal-free composition for a humidity indicating card and

humidity indicating card obtainable therefrom

Siid-Chemie AG (DE) EP
2339340 B1 (2012.03.07) FEHTS
2009-180725 (2009.12.24) 5=

KR10-2011-0095978A | SG172544A1 | EP2339340B1 | MY147507A | US8518344B2 |
CN102109506B | TWI429904B | JP5595258B2

CHEE=MO0| SiELICt

Composition for a humidity indicating card comprising(a) an organic pH
indicator dye compound, (b) a Bronsted acid or base, (c) a polyol having the
general formula

HOCH2-(CHOH)n-CH20H,
wherein n can be 0, 1, 2, 3 or 4, and(d) a solvent; whereinsaid components

(@), (b), (c) and (d) do not contain halogen and/or heavy metals.

- B 53 A @A @ 29ste A 555 dE8) % EA 4 0
EAS st FHel BT A

- ZAEL (@) 7714 pHAA Y 98 3FE, (b) BEXHELN B BEAHE
471, (c) 832 HOCH-(CH2),-CHOHS 7HAlE Z&(old, n 0,123 E£&
49 5 9l (d) &WE ETFEA, A7) AE (a), () (0 L (d)E A 2
THES XA B AL 5A2E T

- (@ 2 SFEL dzoer F dHA Ue

(litmus), A} (cyanidine), #toldls &%, wEE #HE, HE &7, A=
2e<l, dEAd, g EF, "HEzgdlelw Efdddd sz
(triphenylmethan substructure) AtoldlE £F, El& £F, dezgd ], &
Yz, 4FEg 5%, HEzZgd<d
substructure) 2 wEY # =7} S

- (b) BEAHER e BEAHERVE €28 55 JtRUCE, 42y 5

Sto|EFALOlE, ] F& oAEICIE, oA EAL, AJEE4E, 4, Akl 3

Jo
N,
e

T
X
>

S
.

- (@ £9E&2 #7] pH AA 95 sIE ()9 M-S S7AF. A8 d S9F
(ethylene glycol), 22 A H(glycerine), ol &l 2=8] & (erythritol), A & E (xylitol),
Y E (mannitol), 4 Z W] E (sorbitol)°] tHE A .

(d) Sulvl= &, Wk, olgrs, ofHE 2 IAEY XFFozHE Agd.
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Indicator material and indicator device comprising said indicator material and

method of manufacture

Clariant Produkte (Deutschland) GmbH(DE) EP
2463650 B1 (2015.04.15) FEHS
2010-194491 (2010.12.10) =

US 8671739 B2

CHEE=HHO| glgLCt.

1. Indicator material suitable for detecting relative humidity exceeding a
specific limit value and/or liquid water comprising(a) a first fibrous sheet,(b)
a second fibrous sheet laminated to one surface of said first fibrous sheet by
means of a hot-melt adhesive that is arranged in a geometrically regular
pattern of dots or lines and that does not cover the entire surfaces laminated
to each other such that permeation of an aqueous solution from said first
fibrous sheet to said second fibrous sheet is allowed,(c) an indicator
composition which comprises (c1) a water-soluble dye and, optionally, (c2) a

deliquescent salt and is contained in said first fibrous sheet in finely divided

(a) A1 ’;j ]E =
SAE HFA ] o 7] A1 A
E () (1) 84 A5} (= de xEest

e 7] Al Af AEC #4" AS 5oz 3
- ()9 AAlel= Brilliant Blue FCF (Acid Blue 9, E133, FD&C Blue No. 1)

Riboflavine (E101), Patentblue VF sodium salt (Acid Blue 1), Acid Fuchsine

(Acid Magenta, Acid Violet 19), Acid Blue 40 (Alizarin direct blue A2G),

Basic Blue 9 (Methylene blue), Acid Violet 6, Acid Violet 12, Acid Yellow

23, Basic green 4 (Malachite green), Litmus, Cyanidine, Xylenol blue,

Neutral red (Basic red 5), Thymol blue, Alizarin, Alkaline blue ¥ uranine

(fluorescein sodium salt), fraxine, aesculine, protoporphyrin IX7} Sl+.

- (=34 ¥ LiBr-2H20, ZnBr2-2H20, LiCl-H20, CaBr2-6H20, Lil-3H20,
potassium  acetate, CaCl2:6H20, MgCI2-:6H20, Nal-2H20, K2CO3,
NaBr-2H20, KI, NaCl, sodium acetate, NH4Cl, KBr, (NH4)2504, KCl,
ZnSO4-7H20(20°C), Csl, K2504 (permanganate, chromate, dichromate,
nitrate, chlorate, perchlorate, hypochlorite 52 9&9% Mo IS nx=
= 7(4@}0]_;( _Q_)
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Water-sensitive fluorescence enhanced test paper as well as preparation

method and application thereof

s
Mo
o
olo

ol
Jfu

CHANGCHUN INSTITUTE OF OPTICS,
FINE MECHANICS AND PHYSICS, CN
CHINESE ACADEMY OF SCIENCES (CN)
104237187 B (2017.07.25)
2014-10478909 (2014.09.18)

1. water-sensitive Fluorescence Increasing test paper, it is characterised in
that be composited by nano particle with paper; The nano particle is
dissolved in aggregation in non-polar solven by amphipathic carbon nano dot
and formed ; The amphipathic carbon nano dot surface has hydrophilic radical
and lipophilic group ; The hydrophilic radical of amphipathic carbon nano dot
is the one or more in amino, amide groups, carboxyl, sulfydryl and hydroxy

1 ; OleophylicGroup is the one or more in alkyl, alkylene and aryl radical.

LB B fEd Wt wdes f7] e 8% 2 A% olF WA n¥
A ARE J= AAZ FAste S UEF A AdFold BF A
U 9AE I Bh e N34 Sulo) SaAA 4N, I3
e 4o EWe W47 2 AR71E sAAEd, A%70E amino, amide

groups, carboxyl, sulfydryl and hydroxyl & 3tuolw, Jf71= skt ©]t9]
alkyl, alkylene ¥ aryl radical?l ZA<& S3Jo=2 3
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Humidity-responsive pure organic room temperature phosphorescent and
fluorescent double emission polymer material

EAST CHINA UNIVERSITY OF SCIENCE
AND TECHNOLOGY(CN)

106188391 A
(2016.12.07)

2016-10563059 (2016.07.18)

CHEE=HHO| Si&LICh

1. a preparation method for the double pure organic polymer luminescent
material launched of the room temperature phosphorimetry fluorescence of
humidity response, its feature being phosphorescence fluorescent monomer,
by copolymerization simple with acrylamide, obtaining can be by the
luminous room temperature changed of humidity regulation The pure
organic polymer material of phosphorescence fluorescent ; Specifically
comprise the following steps that(l) preparation of phosphorescent
monomer ; On the basis of the aromatic rings with heavy atom group, the
alkyl chain of one end band olefinic double bonds in modification ; (2)
preparation of fluorescent monomer ; On the basis of there is the aromatic
rings of fluorescent emission, the alkyl chain of one end band olefinic
double bonds in modification ; (3) preparation of phosphorescence
fluorescent monomer/acrylamide copolymer ; Phosphorescent monomer is
dissolved in the organic solvent of 2 ~ 5 mL with acrylamide together
with fluorescent monomer, wherein phosphorescent monomer and third.
The mass ratio of acrylamide is 1:5 ~ 1:50, and adds azodiisobutyronitrile
as initiator, initiator amount and phosphorescent monomer mass ratio is 1:8
~ 1:30, system drum noble gas deoxygenation 30 min, reacts 6 h at 70
DEG C, and products therefrom methanol is washedWash, dried pure
organic room temperature phosphorimetry polymeric material.

S B EEHE R wSEE A% 2% §F olF 2F 7] wwA 229 A
Zz 1y

o H
1) LB @FA Az SA: A BFE Ao 72T, FF g

age AAE 29 A9
() A% FF A /claYolrlE Az WA ARY BFAE o}aY of
1]

2 G dEFA e} FA 2~5mLe] F7] Suiel &AL (elH Q1F
A4 EEAYg ofmd olmlmel  AgHle 1.5~1:50), JNAAR
azodiisobutyronitrileS H7}sta(olw NAIAe} AFA dFA e A Bhﬂ]h
1:8~1:30), B4ta E710A 308, 70CoAM 6417 59 ¥FAIZl & wigh
2 A F AxAE AE 5HoE g
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- 2016 71 olF A #E Mg WA oiFe] 10%E AA S, wEdH FA
#4A dike 5% 5 AR sE AE 7o Z HE ¥ oS 43
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= 55%% HE&F
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2030 61,000 32,085
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= 3lE : 55%

A (26~'30)

F 68wl A H E2uF £A
. A fr A e TE2u%E %A
T AR (F9) | @AZER (H9) | AR (A9Y) | @ATHA (F9)
202613 5,000 3,253 2,500 1,626
20273 5,200 3,221 2,600 1,611
20283 5,500 3,222 2,750 1,611
2029 5,800 3,219 2,900 1,609
2030 6,100 3,209 3,050 1,604
A 27,600 16,123 13,800 8,061
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23 A Qd 2 AR

1. oAb AFE W

O ARBAE SR

SER ERRCE LY
O 9lzine 20174 Sh& T8
O ARAAY P02 A

7t AAALY Q44

O & &894

(9 : Einke)
139 = 22 & 3= 4P = SHA|
25
A5 w3k A5 w7k A5 w7k A5 14 A5 14
2 1,800 613 1,800 613 4000 | 1,357 | 3,700 | 1,259 | 11,300 | 3,841
14| 5324 1,100 367 1,100 367 2,700 900 2,300 767 7,200 2,400
24| F- A 700 246 700 246 1,300 457 1,400 492 4,100 1,441
O oAk &EH A Q oAk
(49 : gk
d o Ae) =
AR AR = H| &
|
63' bg'g‘ 11:_]'7]' ?] Z_]ﬂ 9 & 2~ (%)
= any | 99/ 1A= 22 A= A= 4= 27
‘j &%) | g8
Aol 38,028 228 228 418 418 1,293 9
ol AT 29,160 437 437 1,021 1,021 2,916 19
A | AFHE%[19,488 253 253 351 351 1,208 8
H]
HZ |14,616 44 44 102 102 292 2
A 963 963 1,892 1,892 5,710 38
AFAB A 2 H] 773 773 1,960 1,675 5,180 34
. AT FH| 188 188 418 387 1,181 8
2]
# AR F= 211 60 60 134 124 379 3
H
] ATTZ 67 67 150 137 421 3
27 1,088 1,088 2,661 2,323 7,160 47
ZHA ) 362 362 804 744 2,271 15
A 2,413 2,413 5,357 4,959 15,141 100
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O 1415 844

(291 - 9uked)
cﬂl ] o Ahak& »
A AR - o) &
Y 6&; ) ?é? 1= 23 % 3AEE 43 = 27 (%)
il (%) | gayg| ) ) )

YA | 38,028 152 152 266 266 837 9
o | @7 | 29160 292 292 583 583 1,750 18
75 ATHEZE | 19,488 195 195 195 195 780 8
Hl Bz | 14,616 29 29 73 73 205 2
27 668 668 1,117 1,117 3,570 37
AT A = H] 384 384 1,464 1,081 3,313 35
o ATEEH 114 114 281 239 749 8
% AT A F71H] 37 37 90 77 240 3
g T e 44 44 108 92 288 3
27 579 579 1,943 1,489 4,590 48
2] 220 220 540 460 1,440 15
A 1,467 1,467 3,600 3,066 9,600 100

O 2415 AL o4t

(291 - uinked)
o oAb
o By 9T nE
;"L T (gﬁ JAA/ | 1AE= 22pd = A= ad = A (%)
: U EET

Y9l 38,028 76 76 152 152 456 8

o | @7 29,160 146 146 437 437 1,166 21
75 SR % 19,488 58 58 156 156 429 8
L P 14,616 15 15 29 29 88 2
B 295 295 775 775 2,139 39

AT A S H] 389 389 496 593 1,867 34

2 ATFE5H 74 74 137 148 432 8
A AT A FZ ] 24 24 44 47 139 3
g e 23 23 42 45 133 2
B 509 509 719 834 2,571 46

7 H] 142 142 264 284 831 15

A 946 946 1,757 1,892 5,541 100
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