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Use of leading is wrt leading in terms of lead registrant for REACH, the only tio2 manufacturer to have free flow tio2, first to introduce bulk tanker delivers and one of the top 10 by volume suppliers in the world
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SIREPE F R BRI REREFE
- EEFRREIRZE R 1 [E T, EBIAERE
3 5 BEFERY40%*
o HIF, B KT B REFEKR
o FRMEN, AI4)6-16%8EFE **

« BT KIEEERIR YL, AIMRIFERN
IR, BRRZE R AEFE

*International Energy Agency, 28 member countries

**World Business Council for Sustainable Development (2009). Transforming the Market: Energy Efficiency in Buildings,
target is set against the predicted Business as Usual (BAU) figure for 2050, which is a minimum requirement to generate
stabilized CO2 levels as sought by the Intergovernmental Panel on Climate Change (IPCC)



mETH

- REXEETRIAMSE R SHHEHM0.20
REE 055 AITEERAEN
5.02kWh/m2, MRl &4 CO, HERE
3.02kg/m?*

AMEETE

- FAXRMANXRSHE, SEATHEBS
5K 4-9%*

“altiris

infrared reflecting pigments

HUNTSMAN

Enriching lives through innovation

Factors contributing to the cooling load of a
building*

Internal
Gains
27%

Other

\1 6%
Windows _ Roof
33% 14%

Walls
10%

A 100 4a]

m

*Andre Desjarlais, (2009), Oak Ridge National Laboratory, Energy Efficiency Bengi
**Potential benefits of cool roofs on commercial buildings: conserving energy, s
greenhouse gases and air pollutants; Ronnnen Levinson and Hashem Akbari; 14 M
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o  BAEVFEAT N ZEERE, RFIKRB A
o EBINEL %JE’]%LJJ_
o FF A HH ) =5 I8 A1 %

SEKEIN{EAFan*
o % FE 3FY T A I S N
CRIRHIREY, BRIEHERAM

|
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*Cool roofs in Europe, Initiatives and Examples, www.coolroofs-eu.eu

**Potential benefits of cool roofs on commercial buildings: conserving energy, saving money, and reducing emission of
greenhouse gases and air pollutants; Ronnen Levinson and Hashem Akbari; 14 March 2009

***Cooling the cities — A review of reflective and green roof mitigation technologies to fight heat island and improve comfort in
urban environments; Mat Santamouris; July 2012
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H1 RS ERE B FERLE & A RS RSB RT3 (JG/T 402-2013 , JG/T 235-2014)
— L*<40, HKPHERSTE 0.25 HH L5 R 2 0.40

— 40<L*<80, BAFHIRNE 0.403H IEASMREFZ L*/100

— L*280, EAPHMERHMNZE 0.653FH LA IMRSFZ 0.80

KBE A mHE

L* <40 | 40<L*<80 | L* =80
SORFHb RS TSR =0.25 =0.40 =0.65
LA RS NIR =0.40 L*/ 100 >0.80
FERR AR 0.85 0.85 0.85
E3E R SRR RS - 15% 20%
AThnEZA)E BB KPS R AR < 5%

GB/T 25261-2010 ]

JCIT 1040 H B R

S K FH S s 5 #%>80%

.JG/T 235-2008

" O‘m r|S TIRRE PR S FE1S0M0K, 4R

infrared reflecting pigments




TERIREEN SRz E— T

.M

« BARMETTSEIN, brA JISK5675

o L*<40, BN RETE 240

e 40<L*<80, EANKREE 2L*H

« L*280, mANREE >80

o HETF201453R 1B M FmMFIrA, JG/T 235 -2014
L3

« LEED

R T(< 2:12) BAEAPRN R SH5578, Bt B 1 (>2:12) SAEAPH N K 5115029
o ATEXRMEIERETE 33% (E1L3E 28%)
o Title 24 prEHFEFER SR, AIE BN E 1TEE~30%

R i
« AFNOR #rAE, ZER5 4R HRIEREERSHE 30% (Article 59.1)
o BRNMAEBNZERASHEERASBIEA

www.coolroofs-eu.eu
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LEED Heat Island Reduction
Intent
To reduce heat islands to minimize effects on the microclimate and human and wildlife habitat.
Requirements
Option 1. Nonroof measures
Use any combination of the following strategies for 50% of the nonroof site hardscape (including roads, sidewalks, courtyards, parking lots, parking structures, and driveways):
Provide shade from open structures, such as those supporting solar photovoltaic panels, canopied walkways, and vine pergolas, all with a solar reflectance index (SRI) of at least 29.
Use paving materials with an SRI of at least 29.
Install an open-grid pavement system that is at least 50% pervious.
Provide shade from tree canopy (within ten years of landscape installation).
OR
Option 2. High-reflectance and vegetated roofs
Use roofing materials that have an SRI equal to or greater than the values in Table 1 for a minimum of 75% of the roof area of all new buildings within the project; or install a vegetated (“green”) roof for at least 50% of the roof area of all new buildings within the project. Combinations of SRI-compliant and vegetated roofs can be used provided they satisfy the equation in Option 3.
Table 1. Minimum solar reflectance index value, by roof slope
Roof slope SRI Low (≤ 2:12) 78 Steep (> 2:12) 29 
OR
Option 3. Mixed nonroof and roof measures
Use any of the strategies listed under Options 1 and 2 that in combination meet the following criterion:
Area of Nonroof Measures�––––––––––––––�0.5 + Area of SRI Roof�—————�0.75 + Area of Vegetated Roof�––––––––––––�0.5 ≥ Total Site Hardscape Area + Total Roof Area


Japan
*standard for enamel paints used on roofs
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ALTIRIS® ZL4} I 54554

E T Z S iRt rge
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LA RIHRB AR RS E

A E =
*ALTIRIS® 800ERATFRE®RH, kA TLAKRZHEEEE
*ALTIRIS® 550 SERAFHEFAARPI/HER
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ALTIRIS® 800 Fikl

o IR JIMAR (ﬂﬁ)ﬁﬁ%éﬁ%ﬁaﬁ*aﬁzs%) REAd VR f0,(L*<40) Fll— S = W R 1 i B B A 1R
Fe B FH ' Js B 1A BE

o FATHIBO0 ] T — LR DB L Geak R HIBC 7, Bl an & to RN A0 A 21 €

« ERCE, FHAALTIRIS® 800 FUkt B Ak A ™, wI LG = B 7 oA i
BHOTS &

ALTIRIS® 550 &kl

o IZEURME BT AR A — L8 5 0 B AR O (L*>40) KA R BB IR E R KPR, ik
ﬁéﬁﬁ%éﬁﬁxm‘*ﬁ%o%)

o FATERBCAIIEE50 M T FIRBHIRER T, TGN A BH ) S =

« {ERCE, FHHALTIRIS® 550 Zukt R B SERIBR FOBr » AT L& =ik B 7 ATt
BHOT &
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*ALTIRIS BURHHIRLAE K /N R I3 AR TEAE P AR 52 B 7™ B3
fll, FFEARMKEIRZRAEIL +- 4%

o LATINBCT3RLAE KRR B T LA NSO #ER 2= (GWSD)
THas, fEEfTImRBl

Size (um)GWSD
— ALTIRIS 800 pigment*1.001.29
— ALTIRIS 550 pigment*0.701.33
— Typical Pigmentary Rutile0.311.31

L ...
“altiris
infrared reflecting pigments

*Particle sizes were measured on a Brookhaven X-Ray Disk Centrifuge (following high speed dispersion).

Cum. & Diff. Volume Distribution

Distribution

Cum. & Diff. Volume
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&I
o [ERREA
o fRmEMERE =B,

F IR AR
o PRIKBERE
BEA% COL R

FRap ety o FH/NE A
o WilRIE o PBRAKIFE

o SRR
RIS

'.'. .: lt e * ©
O' | r I S Based on limited Huntsman and third party tests, additional testing would be required.

infrared reflecting pigments Comparisons are with TIOXIDE®TR60 pigment.
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/15/‘7/
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© i / 1,00/
70 — ALTIRIS® 800 pigment has

very low opacity in the / /

65 |—  visible but good infrared

reflectance at low loadings /

4 % by volume

/

‘o’

) /
55

i/
50

45
40 T T T T T T T T T T T T
35 40 45 50 55 60 65 70 75 80 85 90 95
550nm reflectance (visible region)
= ALTIRIS® 550 pigment === ALTIRIS® 800 pigment === Pigmentary Titanium
0" %o

-altiris

infrared reflecting pigments  The theoretical paint films shown above are approximately 50 micronsiick
Pigmentary titanium is TIOXIDE®TR60 pigment
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e

% near infrared reflection
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Volume concentration (%)
—ALTIRIS Pigment —TIOXIDE Pigment \ ?”E%E E@tﬁﬁﬁéﬁ%ﬁ%i}%?ﬁ‘ﬁl%?ALTlRlS® %EFSHEE
& K INE

“altiris

infrared reflecting pigments



HUNTSMAN

TI R I S® 7\% L %EIJ il‘ijj é& rﬁ]‘j. )EH E/\j %ﬁ */:I‘ ! Enriching lives through innovation

T EEREZALTIRIS® SRR G AL IE T
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Mass-loss in pvdf (g)

0.000
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altiris

infrared reflecting pigments

1000

1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
Hours (Atlas Ci65a)

——ALTIRIS Pigment TIOXIDE Super-Durable Pigment

A HLELH 3 (PBL5:4) 6 B I8 (i kL, ALTIRIS® BUEHFITIOXIDE® £k FF: GEB TR 1% TRE0 K M) IR 1)
N15% GIRJE) , pvdf#ffiE Mass loss is from 6 x 3 inch panel
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PVDF-Acrylic

N EIRPIR R, — R 15% AR E ALTIRIS® , 55 —F H15% AR ETIOXIDE® TR60. H i ELBKE W5 AUk in

N B R PR LLOE BAE F B R L o fiZR BORALTIRIS® BURHEHK G .
25

20
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/
/
/

0 1000 2000 3000 4000 5000 6000
Hours Exposed in Atlas Ci65a
—ALTIRIS 15% pvc and PB15:4 3.6% pvc

altiris

infrared reflecting pigments

—— TIOXIDE TR60 15% pvc and PB15:4 7.9% pvc
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—ALTIRIS 15% pvc and PB15:4 3.6% pvc — TIOXIDE TR60 15% pvc and PB15:4 7.9% pvc
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infrared reflecting pigments
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H1 RS ERE B FERLE & A RS RSB RT3 (JG/T 402-2013 , JG/T 235-2014)
— L*<40, HKPHERSTE 0.25 HH L5 R 2 0.40

— 40<L*<80, BAFHIRNE 0.403H IEASMREFZ L*/100

— L*280, EAPHMERHMNZE 0.653FH LA IMRSFZ 0.80

KBE A mHE

L* <40 | 40<L*<80 | L* =80
SORFHb RS TSR =0.25 =0.40 =0.65
LA RS NIR =0.40 L*/ 100 >0.80
FERR AR 0.85 0.85 0.85
E3E R SRR RS - 15% 20%
AThnEZA)E BB KPS R AR < 5%

GB/T 25261-2010 ]

JCIT 1040 H B R

S K FH S s 5 #%>80%

.JG/T 235-2008

" O‘m r|S TIRRE PR S FE1S0M0K, 4R

infrared reflecting pigments
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Coffee No Altiris Black Coffee No Altiris White

altiris

infrared reflecting pigments

Coffee + Altiris

Coffee No Altiris

As measured over white

As measured over black

L* a* b* %TSR %NIR L* a* b* %TSR %NIR
36.59 2.13 4.86 33.8 55.1 36.53 2.14 4.95 28.6 45.5
35.56 2.01 5.17 8.2 8.1 35.66 2.02 5.12 8.1 7.8
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uv VISIBLE INFRARED
100
90 ; ;
80 3 3 / \_———’_-\_/-/\
—~ 70 T ; e
S : : I — \/\.\_\
§ 60 ,’ —————— \
o
@ T S —
@ I e —
s 404 T X
%] 30 ' I \
N |
I \ |
20 / —
I >
| | N ——
10
0 T T T T T T T T 1
250 500 750 1000 1250 1500 1750 2000 2250 2500

Wavelength

=B|ue + Altiris Black = Blue + Altiris White ====Blue No Altiris Black

Blue No Altiris White

As measured over white

As measured over black

L* a* b* %TSR %NIR L* a* b* %TSR %NIR

e® % - -
:.....: lt . . o B 61.22 | -10.09 | -23.07 588 73.5 61.13 1037 | 2137 434 5585
O | rI: ; Blue No A 60.87 -10.64 | -23.07 40.0 47.2 60.56 1043 | 2221 30.3 31.6

infrared reflecting pigments
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uv VISIBLE INFRARED
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: o~ BELH 12— 15°C
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250 500 750 1000 1250 1500 1750 2000 2250 2500
Green color Contains ALTIRIS® pigment Wavelength (nm)
o - Results
« o
%o . _° 0 L* a* b %SR
Q I r | S Green color (without ALTIRIS® 44.4 561 439 11
pigment)
infrared reflecting pigments Contains ALTIRIS® pigment 446 | -5.80 4.18 31
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Using ALTIRIS 800 0.05 volume concentration


ISy N b e

HUNTSMAN

Enriching lives through innovation

RAL 5023
uv VISIBLE INFRARED
100
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O I r | S RAL 5023 color (without ALTIRIS® pigment) 51.55 -5.35 -25.10 21
51.42 -3.75 -26.41 40

infrared reflecting pigments

Wavelength (nm)

Color = Al TIRIS® pigment optimized

Results
L* a* b* %SR

Contains ALTIRIS® pigment
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e
s e o ® L* a* b* %SR
[ L . .
Q lt I rl f ; \(lolet color (without ALTIRIS® 40,65 0.62 102 10
pigment)
infrared reflecting pigments Contains ALTIRIS® pigment 40.31 0.87 -0.65 30
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Using ALTIRIS 800 0.05 volume concentration
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uv VISIBLE INFRARED
100
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250 500 750 1000 1250 1500 1750 2000 2500
Color ——ALTIRIS® pigment optimized Wavelength (nm)
° Results
[ ] [ ]
° e @ L* ax b* %SR
og®
Graphite grey color (without ALTIRIS® 2788 1.23 0.73 5
pigment) ' ) )
infrared reflecting pigments Contains ALTIRIS® pigment 28.34 1.87 -0.61 25

MR ZEAF TS0 foK, & B 0 8 244
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Terracotta
100
Formulation < 90
(volume fraction of pigment in dry paint o 80
film) S
@ T0
TIOXIDE® g 60
® —
TR60 55AOLTiIRrInSen ¢ PY42 | PR101 E 0
pigment P9 .
© 40
3
Example 1 0.015 0.0060 | 0.0183 o :.
DI ESTRAD e
TIOXIDE® TR60 pigment ALTIRIS® pigment formulation
Example 2 0.03 0.0005 0.0128 formulation over black over black

ENRE—MEARITHEREE

- FEAXRAAEAGTH, RFFM—FEFHH &, MERENEEERNNRSE
- ZAXHFEEMT R, FAEFRET — M RETURBIA M R4S SRS RATHEAIR R 5%

L]

L ]
..’.:Os \.t i ri S®
infrared reflecting pigments L*47.5, a* 30.5, b* 23.0
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infrared reflecting pigments
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Figure 4: Screen Shot of the Apartment Block Modelled in IES

vepeyey

-
-
-
=
-
=
-
-
=
-
=
=

venney

ey

TR o
YeyyeYvevveyYy

Rk

vevvevey

b
b s o T T

HUNTSMVIAN

Enriching lives through innovation

Y

EVET R

VNN
ey

bt ol 0 T T

LA
‘!

VRV EVER RN
L

b o T T

T‘r‘- e e
L0 TRy ‘-‘..: -

- Solar Reflectance | Vol Surface | o rReflectance | Ro°f Surface
Case Description of Walls Solar of Roof Solar
Absorptance Absorptance
’ : 80% area = 0.41 80% area = 0.59
A Conventiocnal Reflectance Paint 0.98 0.72
Throughout 20%area=0.14 | 20% area=0.86
i i 80% area = 0.41 80% area = 0.59
B Conventional Reflectance Paint 045 055
Walls and Terracotta Roof 20%area=0.14 | 20% area=0.86
80%area=060 | B0% area=040
c Reflective Paint Throughout 0.45 0.55
20%area=039 | 20% area=0.61
Reflective Paint Walls and 80% area =060 80% area = 0.40
D 0.28 0.72
Standard Roof 20%area=0.39 | 20% area=0.61
Table 1:

Description of Solar Reflectance Coatings Cases Assessed
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Case A Case B Case C Case D
fﬂxﬁﬁgﬁ 0 9.6 31.2 21.7
ngﬁi@w 0 6200 20,210 14,034
(ﬁgéi )COz HFI 0 7570 24,677 17,136
(ﬁi/\}ilé\gﬂ@lﬁw%\ﬁﬁ 0 95 20.0 10.4
?@)?éﬁéﬁiﬁ%‘ﬁii 0 28,757 60,152 31,393
(il*CJ:;E'lt i -15 2.2 -0.7
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Case A Case B Case C Case D
= 2N Oy .
(ijjvf)' HEAE 0 6.4 18.9 12.6
ff&%‘ig;?gﬁ) 0 5671 16,985 11,353
(ng f’)COZ HE 0 5047 14,940 9.924
2
e = 20N B A VAN A2, P
(thv?/j)ﬁ Ve B A 0 8.8 21.4 12.5
YA Z 4 e LN
?;:E)“" ARGFTE A 0 26,621 64,392 37,768
2y NEEZ
(f‘g)‘”ﬂ%i - 1.3 1.7 0.5
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