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High durability S{&iE
Super bluish undertone BRIEEAE
Outstanding dispersion 7RHEDEUE

Excellent opacity {ft&E&ZEN D R 25 89

High durability plastic grade TiO:
= MHRIEZER KA B

The information and data provided in this brochure are based on our current knowledge and experience. They are only references. Considering different
customers have different processes and applications, also in view of many factors that may affect them. We cannot guarantee the final products'performance.
Please do adequate test before using this product. If there is any special requirement please contact our technology service department: tech@chinatio2.com
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INTRODUCTION F=&Gaft48 SPECIAL FEATURES @5t

m Super bluish undertone and high tinting strength m TN R AN S EE
m Outstanding dispersion m KRV ERE

m Top-level opacity among high durability products m RS MHE @R HAEERE

m Excellent processability Ry == /| M i) 2

m Super low volatile at high temperature nREBELD

m Good heat stability m (LSRR E 1 RE

m Super high durability & outstanding chalking resistance m BE M &R H BT (L1 AR

DR-2589 is a specially designed plastic rutile grade with good durability. DR-2589 specialties are super bluish under-
tone, outstanding lightness in coloring and excellent opacity. The special inorganic treatment of dense amorphous
silica and alumina protects the surface of TiO>from acting with polymers or additives. The organic surface treatment
ensures DR-2589 outstanding dispersion, processibility and low hygroscopicity in plastics production. The new
treatment technology of DR-2589 can effectively improve the heat resistance, light fastness and weathering of plastics
and keep them free from UV lights. So DR-2589 is enabling to improve the plastics mechanical property and also the
insulation when used in cable.

DR-25892—ME& NEK N AMiit N EM&EESI AR KA B~ MmRIF T DR-2588NBEFREGHE. AFNECRE
ML FAES D FMEE DR-258MFHM B EZE LT E A EN SN RRELEGRE—FFRIFKENRE, BRSRSYH
AN R R Rz, EASHRBVENRE M IEWHER T AR DARLA D BIE. AR TREEERN BERTR . REHRA

FITRELIE, RS EAH MBI Ve IHRIEEE, 2RI ERUVARRE, & ZBHHImEITIMERER I RE. Color
o

Property/8#1 Typical value/#a7E Durabilit
urability ) —&— DR-2589
TiO: content, % 94.0 iz ?lU'Sh undertone
TIO.ZE, % IfpEAS —&— ZX20
Inorganic treatment Al:03:nH-0
TANRELIEY SiO>-nH-0 o 2
%;ﬁ%%%g%tment Organic silicon/BHEE
Oil absorption, g/100g pigment 18 T e
KSBE, 9/100g8Mk}
o e
105°CH%. , % .
1 Color in white PVC-P(L*, Processibility [ : ; kM5
FEBEPVC-PONEE (L(‘) : 97.5 AL A y %s;ﬁ%el‘r;smn ——
2 Tinting strength in grey !iVC—P(compared with STD) 100 —o— ™G
TEIREPVC-PREYMES) ( SHREREGRLL)
2 Undertone in grey PVC-P 17.0
FEIREPVC-PPRE &R ’
s Melt flow rate (MFR), g/10min 23.0
YBIAREREIRE (MFR) , g9/10min .
4 Filtration pressure value (FPV), bar/g 0.200
BREHE (FPV) , bar/g g
5 Ko/c;ﬁ;;{gt hiogch temperature(300 C), % 0.3
BRIEHH3007C) ’ NOTE/:*:
Specific gravity, g/cm3 4.0 0-Worst,10-Best, All listed are high durability plastic grades.
R@E, g/cm3 S 0— B2, 10— B, FIEF SN BRI RHHIER R
lntfr_natwnal Standard Classification ISO 591 R2
EFFRAEIS059143 3
USA MRS Standard Classification ASTM D476 Vil

EEMRIAKSEASTM D476

NOTE/:%:

MAIN APPLICATIONS ZEZNF

1.Test in white PVC-P containing plasticizer. TiO2 content is 4PHR.

2Test in grey PVC-P containing plasticizer and carbon black. TiO2 content is 4PHR.

3Test in master batch made of TiO2 and LLDPE (MFR is 25g/10min) mixture. TiO2 content is 70%.

4.Following the European Standard 1S023900-5:2015, LDPE as the base resin, dilute the master batch TiO2.content from 70% to 8% to test
FPV (Filtration Pressure Value).

5.After the test of loss at 105°C, put the sample into constant temperature oven at 300°C for 2hrs and weigh the reduction.

DR-2589 is recommended to be used in various outdoor plastic applications which need to resist UV degradation, such as:

DR-2589# 5 A TR LA INEEIRMARINAFEERV BRI A, 40

PVCIERE. &AM Bi=MibiR
BEBSMBEPINEREM

m PVC calendering, door and window profiles, fencing and flooring
® High performance external plastic pipe

LIEREMEENIPHRI S BEFIRIAZIHER (PVC-P) Filllito
2 KA E B RAPHRI S BRI RBHNRIAZHER (PVC-P) Filllito
SERBMEENTORNLEREER G (BREHN25g/10min) BEHIPI.

4B E B RT0%NEIMEREEZ G SRR A EEEE 2 (LDPE) (e R NI TRE, $I81S023900-5:20 555 . m Agricultural film RAER
5 SKEIRNISE105°CEA YIS, ON300°CIESR BIBEE I hr, UM AR, ® PVC, PE and PP furniture PVC.PEFIPPZREA



SUPER BLUISH UNDERTONE AND HIGH TINTING STRENGTH
FEFTUARNBRERENSEE

OUTSTANDING DISPERSION
ANEBYDENE

B Tinting strength and undertone are tested in grey PVC containing plasticizer. m Make DR-2589 and LLDPE mixture into master batch by twin screw extruder. DR-2589 content in MB is 70%.

B Benefited by the fine particle size and concentrated particle size distribution, DR-2589 is enabled to have a very
good tinting strength and super bluish undertone.

Following the international standard 1S023900-5:2015, LDPE as the base resin, dilute the master batch and
lower the TiO2 content to 8% to test FPV (Filtration Pressure Value).

B The super bluish undertone will eliminate the natural yellow color of resin so to get a more bright and pleasant m Screen 3# refers to 3# filters (10um) required by international standards.

color. It can reduce the usage of ultramarine or phthalocyanine blue to obtain better economic benefits.
B |t has more particles in a unit weight benefited by its tiny particle size. With the advantage of good dispersion,

®m The contrast samples are all master batch made from high durability TiO2. As shown on the chart DR-2589 has
better dispersion.

DR-2589 is easier to get a better hiding power and dilution effect. B DR-2589 has an advantageous dispersion and very low coarse particle content which are benefited by the

efficient removal of the coarse particles, excellent surface treatment.

B ESRERRR BRSNS (PVC)RNEE B MK,
B SR TEPRNZEDHHRANSNRYT, DR-2580 BB MRS SMitHE ™ mavB R SRR HARKEE . B ORANBTETHARKEDR-2589MAMEREERZIG(LLDPE), BEHIRT0%RE G S, 12 R E Frin &

B BERER R ZHERNIE P RANE B, Wis A S BREE, MR, BEERSERSM< A NAET
&, BRI BB EEERER, RIFE AR,
B RANSRKNRTRRESERE THRENREESHENNF, EREFNDBER T, TLRSEMFIES LA

1S023900-5:2015MF K, XARZEERZ & (LDPE)(FAEMMEE B & BHERR S B8NS KENESH,
M S E A E(FPV).
B Screen 3#215X A E M EERI3HLIEM (FLELI10Um),

KEENo B SILbEE RN ETHEERER K B M EIRA B8R, BB RIFIDEE.
B BETDR-2589E MM F AR AMMFHREAIERE R, DR-2589EAEMARTE N2 BIEMIREREN FE =,
Undertone and tinting strength in grey PVC-P(Tio2 content:4PHR) Filtration Pressure Value(FPV) Test under international standard 1SO23900-5:2015
et e WREDEFPY) (ZREFMTEISO 23900-5:2015481)
FEPVC-P (I ) PEVEABRIBEES) (SAEMHZE: 4PHR) REE i w
66.0 0.4
O
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o ‘,@é
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g, 64.0 [ |
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63.5 A
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25 20 15 _10 _05 0 DR-2589 HZM3 7X20 KM5 KNS2 NG HZM4
. 0.188 0.285 0.323 0.328 0.271 0.349 0.284
&— Bluish undertone TBERAE b*
@ DR-2589 A 2x20 <> KNS2 [1 HZm4 B HZM3 A KM5 @ TN6
NOTE/:%:

Low FPV=good dispersion {EFPV=28&14* REF



TOP-LEVEL OPACITY AMONG HIGH DURABILITY PRODUCTS EXCELLENT PROCESSIBILITY
BR SR GatP R EEEZERE S BN TmEDIE

Make DR-2589 and LLDPE mixture into master batch by twin screw extruder. DR-2589 content in MB is 70%.
LDPE as the base resin, dilute the master batch and lower the TiO2 content to 8% and make into 20um plastic
film in blowing machine. This follows the ASTM D1003-13 to test the transmittance.

High luminous transmittance means poor hiding power. In this case, it needs more TiO: to reach the ideal
opacity. Generally, the high opacity of the film made with TiO2 means high haze. The greenhouse film made
with DR-2589 can scatter lights by a large margin. It provides even solar radiation to the plants.

DR-2589 can be fully dispersed in the carrier, showing excellent opacity which is benefited by the excellent
surface treatment and dispersion. Compared with other high durability products, DR-2589 is less needed to
achieve the required opacity so DR-2589 can bring down the cost and greatly reduce the TiO2 impact on the
mechanical properties of plastics.

RATURFHT ISR EBERZIF(LLDPE)REFIKT0%RENES, AGKESNSHEBERZE
(LDPE)ESTEMRRN LR B ¥ & E798%, EE20umBYEE, 2R EMEHA I F 247 EASTM D1003-1340
B,

BARSNFmESHE, EEFREFTEEZHNRARARERFNTERE, B RNKE M REENZRE
SREREEZERX, ARGBANSER, 5] LUSARIBERHITHE, MR EYR S8 KREN.

183 FDR-2589 L FHRME A IR AN LRI EE, DR-25897] LA 7873 AL D BUTE # AR, BID I LS AR S /1. AE%Y
HhmHRE ™ &, ATLUR D kB B 2R R FENREARE, MTTARE, FER KBNS BRI NF ISR
1R (K.

Transmittance in plastic film Test under the USA MRS ASTM D1003-13
BIE RIREERIAI S SARAEASTM D1003-134T)

DR-2589 HZM3 ZX20 KM5 KNS2 TN6 HZM4
4.5 427 439 424 429 435 42.8

45.0

%

43.0

41

o

¢ 39.

o

37.

Luminious transmittance of 20um film
20pmEBEE IR
o

NOTE/:*:
Low transmittance=good opacity {RiEZE=1EE i

Make 70% content masterbatch by twin screw extruder out of DR-2589 and LLDPE (MFR=25g / 10mins). Test the
melt flow rate under the ISO11133-1:2011. Temperature is 190 °C, load is set as 2.16kg.

TiO2 with high MFR has a good processibilty. When mixed with resin, it can efficiently lower the machine torque
to save energy and increase the productivity. It’ s beneficial to obtain more ideal shape and perfect surface
effect during injection as well.

Benefited by the excellent surface treatment of DR-2589, high MFR can be obtained by easy wetting and disper-

sion during processing, which is an advantage in plastic applications.

EAXURFHTEAIE KB M SMFRA25g/10minB L REBER & (LLDPE) )R & HIR 70% KB & &4, IZER
1S01133-1:20 1 AT A A (R R 8 TR EDIEREE (MFR) A B $08E IR 9190°C, $af52.16kg,

MFREFREST RIFHIN IR, SWMIERES BRI T 868 MRS E MM REEENRESE TR E [
B FIF F 2B R EIR A R A TR R E W R

B FDR-2589MFHNRE A BB EAMNTIEF Z DT E, MMRENFHIMFR, TLERNAFRERTE /.

Melting flow rate(MFR) Test under |0S1133-1:2011
YB{ABRE R DEZR(MFR) (#ZBISO1133-1:201AR AT )

30

25
20
15
10
5

DR-2589 HZM3 ZX20 KM5 KNS2 TN6 HZM4

HhiEE 9/10min

S

MFR

ISR

NOTE/:
High MFR=good flowability mMFR=RENELF



LOW VOLATILE
RERELD

The value of loss at 105 °C depends on the humidity in the air and the storage time. If the surface treatment is
flawed or the hydrophilic group is used for organic treatment, the value will be much higher than the average
level of plastic grade TiO2. The lower loss at 105 °C means better surface treatment.

Benefited by DR-2589's excellent inorganic and organic surface treatment, it not only ensures excellent disper-
sion, but also achieves extremely low volatile.

The low volatile is essential for plastics processing at high temperature. It is also necessary for the healthy
usage of food contact materials.

The low volatile can effectively eliminate the cracks and striations. Those are defects in plastic products under
high temperature processing.

105°CHE R D HIERKE KB MRERRMK, BURF=SPROEEMEFNE, EREAESERER T A%
KEFBENAEN, ZHERTS TERRKA I TEKE, RIEN105° CER DT ERERELIERI.

1% FDR-2589MFBM LN REA LB AMENRELIERZA, RMEFRIET AHEN D BERNEE T IRIENERIEZE
5o

RERELXDEREENSEMIHBRNER, RN ER R EHERERN S ETR.

RERER DK MTE SR TSR] LA A8 G = £ B mBOR AL SR F RS,

Volatile at high temperature

==l
EmEAD
25
20
=
SRS 1.6
< i
S el 142
2 1.33
5 ﬁ 1.0 117
Z 0.8
05 0.62
oc8 042 02 0.39 0.45 051
DR-2589 HZM3 7X20 KM5 KNS2 NG HzZM4

W loss at #FE&4300°C W loss at #E&4105°C

NOTE/*:
Low volatile at 105°C=low moisture H{EAI105°CIER 73=K573/L
Low volatile at 300°C=good heat stability of organic treatment #{EHI300°CIE L S =B REMIERIRE T

GOOD HEAT STABILITY
BB AR E I RE

Color change resistance in PP injection: Mix 70%( TiO2 content) master batch and polypropylene, injected at
220°C and test the injected chip’ s color by a spectrophotometer. And then the chips stay at 220°C, 240°C, 260°C
and 280°C for 30 minutes respectively and inject, test the panel color and calculate the color difference.

The effective control of impurity content, excellent inorganic surface treatment and organics coating technolo-
gy enable DR-2589 has not only high durability but also excellent heat stability.

DR-2589 excellent heat stability and low moisture absorption can satisfy the injection at high temperature.

EPPEERNMEGERE 70N KBNS ENEBIUSERRES, £220°CRE TEE, FBRRAEETNEN
YRENE, FAJG7E220°C. 240°C. 260°CHI280°CIEE30min & EBHNIE &, T HEE,
FaTNRESENEREH . AFHNTNEEMENENBERA, DR-258INMEMEBENMHREERNFA T
RFSEBIMAZ BIEEE.

DR-2589 R#FHVAIR E MM IER N A LUF B BN THEER,

Heat stability in PP injection
(Stay for 30mins in single screw)
PP BRI AL B AL (TE R IR IEEE30min)

2.0
g 1.8 )| —&— DR-2589
p=)
g 16 /g
5 —h— ZX20
Ew 14 /
[
%’% 12 —S— KNs2
g% A
28 10
% I /u —H— Hzm4
20
sw
i v —— HzM3
f=
£
a
5 —A— KM5
w
<
—&— N6
220°C 220°C/30min 240°C/30min 260°C/30min 280°C/30min
NOTE/:%:

Small AE=excellent heat stability #H/N&EEBEAE=RFENMAIZEMEE



SUPER HIGH DURABILITY & OUTSTANDING CHALKING RESISTANCE
BamixiEaeA 7LV ML IERE

Durability in PP injected chip: Mix 70% (TiO2 content) master batch and polypropylene into 5% TiO2
compound, injecte at 220°C. (If in ABS, inject at 230°C. ) . Test the injected chip’ s color by a spectrophotometer
then putitinto aging oven. Following the ISO 4892-3:2016 as standard, use light source UVA-340 with a radioac-
tivity of 0.89W*m-2*nm-1, 8 hours of exposure, 4 hours of condensation, stands on 12-hours cycle, test AE every
96h.

EFEIRPMHEMEE B8N (TO%HKEMEE) SMIEREMS%N KBNS EREEY, PPTE220°CRE T,
ABSTE230°CRE FAZ A BRXABEITNENREE, ATRNENFET, REBEFRMTEISO 4892-3:20161R &
M, SRAUVA-3404T4H, 0.89W*m-2*nm- 1188 E, 8/ \IfIR TR, 4/\BTEERR, BN 12/ NSV — MBI 1T, B96h
MR —RBENT,

Benefited by excellent inorganic and organic surface treatment, DR-2589 offers excellent color change
resistance among the high durability PP products which is far superior to indoor application TiO2 even in low
durability ABS.

Fa TN REAENE G, DR-25897 MZE PP MR E G A F L KT, ML FERNR AT
B4, EMHE R ERABS T, M RSN E ZRES E M=o

Aging resistance in PP injection, total 768 hours
(377h total radiation = Exposed in NanlJing area for 1 year)

TEPPEBMIZILIERE, Bit768/\1(377hBiE45TE ~ BEUtXI1E)

o 20
c
o
O
3 g 16 —&— DR-2589
=}
3
@ ‘ﬂ] —h— ZX20
s E 12
% | —O— KNs2
b
S 08
g § —E— Hzm4
c
T8 o4 —— HZM3
s}
Z 0 —A— KM5
96 192 288 384 480 576 672 768 o
Accelerated aging .
e e
Aging resistance in ABS injection, 384h in total
(377h total radiation = Exposed in NanlJing area for 1 year)
TEABSEEEDME LIRS, Bit384h(377hBIR5TE ~ R4
(o))
B Z —&@— DR-2589
&
% al —&— ZX20
R
5 0
% S —O— KNs2
:
§ 5 —H=— Hzm4
€
[%2]
82 —B— HZM3
5
< oo —A— ks
96 192 288 384
—@— N6

Accelerated aging

EsrE men

NOTE/¥:
Small AE=better durability REBEEAE=FEEMMHENE

Benefited by excellent surface treatment and particle size control, DR-2589 owns excellent gloss and high
chalking resistance which makes the products stay bright for a long time.

BETRBHREAIENYSRIZITH], DR-258AE MZ B FMS ETI LD, iLH R KT B REFHEA=Y
FORFERNER

Loss of gloss (chalking resistance) performance in PP injection.

FEPPEZEPEVS LR (kL) 1ERE

60
50 —4&— DR-2589
40 —— 7X20
o i
S —&— KNs2
5 30
< R —E— Hzm4
20
—— HzM3
10
—A— KM5
0 °
0 96 192 288 384 480 576 672 768 e
Accelerated aging .
mEsE e
NOTE/*:
High gloss=low chalking &YtEE=1EML
Accelerated aging .
Grade/ 20°Gloss L
RS | 20°HRE
0 96 192 288 384 480 576 672 768
DR-2589 52.8 47.8 46.5 42.0 36.7 215 14.2 9.3 8.2
ZX20 52.8 51.6 40.9 234 11.6 8.2 7.2 6.7 5.9
KNS2 53.9 52.2 46.1 334 18.3 13.0 10.2 7.9 7.2
HZM4 52.8 49.3 48.3 34.8 225 14.9 12.9 9.4 8.0
HZM3 255 48.2 49.1 45.5 353 22.8 15.0 11.7 8.8
KM5 52.6 50.5 48.2 45.1 34.5 20.7 14.2 10.4 9.6
TN6 52.3 50.6 44.5 31.8 16.7 11.4 8.6 6.3 5.6
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