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1) MS20002 Dispersant0il & 2 (Powder)/ 2t &t (Ligiud)2l =& = Suspension Al A
71 XS] Mean Particle size2! & & 22X E S8 & = UA DO AHE FH|
2) 2llOl M 3l & (Laser Diffraction)2t & 0l Mie theory2 8 &35t =& (1SO 13320-1)
) YA A0 A0 SEH=SE U sLst R1IE Ikl 2 HEE &
4) 2JtXI 2| Dispersion type(Wet, Dry)l £ & Jts
) 2/, HAsHR0 et 2 AHEXI(Dispersion unit) & €4
- Wet : Hydro 2000 ( G, S, MU, SM, uP)
- Dry : Scirocco 2000
6) Specification (Optical bench)
- Size range(2000) : 0.02 ~ 2,000 um (AlZ 2l =80l (et CHE)
(2000E) : 0.1 ~ 1,000 um ( AlZ2 2 S 40l 2t THE)
- Light sources : Red ( He-Ne laser : 633 nm)
Blue ( Solid state light source : 466 nm ) - MS 2000 only
- Detector : 52 7| ( Forward, Side, Back scattering )
- Power : 110/240V, 50/60Hz, 60VA
- Dimensions : Length (1293mm), Depth(255mm), Height(375mm)
- Weight : 35kg
7) Typical systems
Mastersizer 2000

D Optical bench
(2) One or more sample dispersion units (&,21 4! SAI AF2 JtS)
@ Computer system



[ Features of the Hydro 2000S ]
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0
[ Tank area ]
0 0
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Level Sensor
Threshold
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Apply

200 ¥ J| = (Dispersion unit)

® Tank area : SampleS 2 &t
@ Status indicator
Aot UASH sME,
Standby &HZ = HM=
@ Rear panel
@ Cell holder: & 2| OIAFZ Al Cell 22,
o X1 It Cell window Ol

a0l=Ns X

® Tank: & 150ml
@ Pump/Stirrer: Sample/dispersant ) Bt
& 1. Pump/StirrerJt s &l 10 U S [
E=Itet 2 Xl ZO0LOF Stk
2. Tank Ot HIH A= & EHOIM =
Pump/Stirrer 2| speedE 1750 0I5t2 = X
® Ultrasonic probe: Al22| 2&E £ 243
& 1. Ultrasonic 2 s Al &== £ X| L 0t0F&HCY.
@ Level sensor
D = OHAl O 2H2H2] Thresholdgis &4

Water (default) 1 64%
White spirit : 35%
Propanol-2-ol 1 64%

2-2-4 Trimethyl pentane : 36%



[ Rear panel ]

[ Flow cell ]

@ Drain and overflow: drain pipe= 2m 0l Gt,
WHUAHLE =2=0] YT otE
@ Dispersion input port
: Xks 2 2 Dispersant HZ Al ALE
® Tank fill rate
D 2MHIC tank = £ ZE(26
@ "'From cell" pipe
: Flow cell&| "Cell out"0il &2 &
® "To cell" pipe : Flow cell®| "Cell in"0fl H&
® Mains power supply: Main 8 & A 2| X
@ Accessory comms "'in"" connector
- optical bench2 2 &
Accessory comms "out’ connector
: C+Z Dispersion unit or Termination plug & &
@ Auxiliary connector: AFZ Ot&t
Manual drain: =S 2 2 drainA| 2 [ AlE
(HES =E4H=Z2 =)

w

)

@ Cell shroud
® Cell windows
D HZZ 3 3 E(Lens tissueZ HEA)
® Cell window seals
EEH(H2NM/E2M), RIIS0H(=M)
@ Locking handle
C DE (Al AHEE)
® Drip tray
® "Cell in" connector: "To cell"0il & &
@ "Cell out" connector: "From cell"0fl &1 2
Pipe grommets

(SO SEEEA0U S0IHERE A
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1) LaserJt Air comperssorOfl 2ol = &E| O
2) Olefst Xt LaserAbO| 0ff 2 A45t= §I
EE

u

rinciple
|§% =1t ot 3l &
ize 2H2| A2ttt

= IL £ Particle siz

0l &6t Scattering = £ E
Measurement Display, ]l 5
E ¢ 0 » & B X &% B
Iprions. .. Doarnch., 5 E@ Step £ ' H=b Clase Dpions, Doouncn ..
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I™ 2ausc bebween stages Laser Obscuration - 6.2 % I™ Pausc between stages

Nezultis stored, 2w bo i windaw cc display- cr- selecte neasement
tage taa. Select Close’ Ffinizhed measuring

Lager Obscuration - 6.2 %
Obscurctionis in reigs. Clok 'Shait’. or press tie space ber, b slart mecs.aing

51 9] 2 0f ©

E2A L OtLICH 22 = ¢

A= 2] size=

3)0lS &
(Mie theory)
Opical bench ( MS 2000 )
|_A2 I/_A
/,470
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4) Hydro S (Wet dispersion-Basic theory)

Bulk size
Pump/stirrer

// dispersion

Size

u/s off

Stability -dispersed
to primary size

Dissolution?

Energy Input
i.e. Time or sonication or

record number




4. Operating Procedure (Manual)

1) & F & / Mastersizer 2000 / Hydro 2000S On

o ?
—

&

0 [dins [ams [0[&3, [Paticle, [Par, [0

3CLson
4 Glags boads ~parkipical), soo
5 SN M sop

3
Make a Manual Measuremeant
Current User! Cwner

B = “ e ¥ | . * sy lEcH|[F
|| 11 & | & @

[ Measured on /° Tdinn [dins [di0% [0[4 3 | Parich, [ Par, [ Ob [ Ohsc,. [ Uliras_ [ Residusl | Residual -,
A
Access..  Help Close
Display: & pata r

fi}
O
FRecords | =
Roc,,. [ Sample name
o

Opfions.. J Bocum...  Biart
i Background |
= = = guoscas
Light Energy

a
™ Psusa betwaen stages

otector Number

Laser Intensity = 79.5 %
Whan the sy<tom is cléan and ready for medsuroment click “S1an”

<
For Holp, press FI
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5) Measurement Options= Material & &4
(Nzo =2g/8854dE 3 9

= = /M
(A20 st HE)} gy A=

I Masteraizer 2000 - [ feat]
D@ | &[4 e

ol OF ot= &
Default &1 EH)

Sample material name / Dispersant name 4 &4
# = Material

MEHS /\H/c\—>|)

T o

[ Becords | 77 1| [ een

| Mirasurod on J/ Tdinny [das |45

Fioe. T Samin narm

Relractive index

S — x| &6
Bl light: 261
Psfractve index
T T — =] 1.3
Result caleulation

Modal:  General pupnes - normal senshivity

Descripion: This madel ks a
R o

o L
rall;d::m;‘ﬂmuglg

Abgarption

Adyice
N

\ QLT J

/ Advancod...

B Slages

gy | |

ERW

<

For Holo. pross FI

6) Result calculation0il A Models 2=
(General purpose 1 &4
(Calculatia

B Mastaralzer 2000 - | Tent]

DR &R

A s T

n sensitivitytll A Normal(default) / Particle shapeil A Irregular & &4

ol

OK)

NP
D e e T T [

Records | 7

Fec... | Samphe name \ [ easirsdon

Tamn [y [dmn |04 3. | Paticle, | P, | Obs,. [Mosc | Uvas,. | Residusl | Fesidusl - |

Measurament Oy tions

cult calculation model

Multiple namow modes

q

Material | Moagufermint | Moasurament Cyches |

This moded i& appeo
occuring samoles.)

& Normal (dela

 Enhanced

e
wu:lrs are nol smiooth spheres (defaul
 Spherlcal - iyplcally latices and smulslons

LS |

Cancel | Heln |

€

For Holp, pross F1




7) Measurement 0fl Al Measurement times 2! &
(Sample Weasurement time : 5s, Background measurement time : 10s)

I Mastarnizer 2000 - | fest]
D | &E| - JEeEa

4 i ] - Current User! Owner
B Pecorts | st ) N X 4 e O | |
Pec... [ Sample nams | Measured Oy [dint) [d0s [A00% [0[4 3. [Paricle, [Par. |Cbs,. [Obsc, [Ulas.. [Residusl [ Residual -,

Cycles |
Sample measurem | secs. Sampls measurament snaps [S000 =
Buckgivund meassmen < secs. Bagkground measursment [0 =
Advice
Advanced opsans

pm—
(( Measurement,, ] Sat up obscuration Bmis, auln measurement st snd data fhedng
—er——

Hargls . Set up cleanfiness. allgnment and diameter slamms
™ Myays akk for sample documentation during #e measurement !

\ v | | =% |

3 3

For Hel, peess F1 i -

8) Advanced options 0il M Measurement 2 =
(Obscuration limits g¢ & = — Lower limit:10%, Upper limit:20%)

B Mastaraizar 2000 - | Tent]

0O &k Y R o EES e T Wy . W |+ SX LN Curreent Usier: Crwrir
IRy Meconde | ] R A) | D O [ P Y | ) [ Ji2] |
Fiec... | Sample name [ Measured on Tdny [dis [d@® [0 3. Praticle [ Par. [Obs.. [Obsc. [Ulras,. [ Residusl [ Fesidus -,

Mussursmant Display

L L}
Measuromuant Options

Material Measurernent | Moagurement Cydfos |

Advanced - Measurement
limits ey H i
T~ Detgult climit [l % Upper b [ %
™ Hadso akarm i the final obac 5 ou of rangs. j
= Mice
Agvice
Butostant
I Auostart whan ramsing witin limits tor the stabilising perlo
I s | Advice g
Obscuration Mliering and alamm
I Dnly Include measurements with values within obacuration Imits
(mtasuesments s10p if e required number of snaps has not boen acquirnd within the Sme-aut
Huohs o
r nnise | cHE =
r i
Fied Tight only measurement
™ Enable red Eght only measussmant Advicn I
I~ Magual align [ | Cancel | Hep |
¥

€

For Holp, pross F1 = E
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) Pecords [ | o [ 2 o [ e (N | iy oo |
[ Rie,, | Sampho nadng [ Mirasarind on [diai [dis |4 tick
Meusurumont i jplay, - >

o B A fone
Measura Background|

Measurement Options

Material | Maasurema
Flapeat Masgurnsmants

[duember of meazurament cycles: @
[elay batwasn maasuramants: *] =sconds,

Average Fesull
I~ Cenato an Average Resul rocard #om the moasummonts

Buraqe result “Samole Name™:
|

b stages

2] | =ssw |

<

For Holo. pross FI

10) Measurement Display0il Al Documentation 2 &
=204 olad § Sl0|

[== ] —/ —

Labels0ll Al Sample name0il Al =S¢

B Maseraize, 2000 - | feat]

[ 4 SRR B oo ER ’ . +
Records | 7 | m
Fiec.. | Sample name N\ | Measured on

Soueco typs | =]  Source pame | T
Bulklot/Run [ =] LevetfRunna [

™ Ao increnvent

Betes

s between stages

€
For Holp, pross F1




11) Measurement Display0il A1 Accessory = !
Controls0fl Al Stirr/Pump(0~3500gpm) % Ultrasound(0~100%) & =
(AIZ\C| AFEHON (et =&
Tank functions : Dispersantt Dispersion unitO] HZ &0 UASM MHsS2 =z HSIt
Manual operarions : &=& 2 & Drain/Digpersant valve & S Al AtE

O& = [& YRR HE GRS W ouom | (2 |c Cuaront Usr: Cwmor

Mecord} | vk [N .. :
P, | Sarkple name\ [Measuredon _\ | g 5
¢ 8 =(3)L X
Options,,, Docum,,,  Stan Access,, ) Malp  Close

Display: & Data -

100 : Halp
ENE Emar Indicatars
=@ A Orain Valva Emor [~
Stirver Evor [~
[ FERCSN Uttrasound Eme [~

3 T— - .
etocsor Numbar

I~ Pauss between stages

i click “Starl”
Tank Funcéons Qevice Indicators
Open Closed
F ool t [ Numuer al Cycles

W ow
= i Disp) “f&' r .
Level Sensor
r Ermpty Thapshald LiguMi sensed
= =
; e Vabee
t‘mc-lDﬂnﬁm\[ __ oy | -
Dispersant Vaive ¥

<

Far Holp, pross FI m .

12) ControlsOil Al Stirr/pump £ & (HIS 0| & 2 Al =2:20005 B, =2 Al £:30000( &)
Start HES %74 ot 04 BackgroundE =&

\

= Ty
) :

D oF &3 i R il VR
oo [ FE £ ®|
Fec.. | Sample name | Measured on = & K3 ]

Access,, Malp  Close

Display: & Data -

= 0 an

etdctar Numbar
Lase paity = 79.8 % I~ Pauss between stages
Tank Functons il il Lt el L[] ]]
| Cheon T L
Humbel Vil
e Fill DI”"\'K]'J‘J = ]
i E Level Sansor
_Emow | Thavshald Uoddosonsed I
Ji fj RUS.ERS i ﬂ B % Manual Opnrations
Drain Valve
Cancel Operatian —hooh |
Dispersant Valve

<

For Holp, prass Fi
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Background check

1) Light Energy : Detector Number)t H&E =5 & 0t& (2
1 1 Detector 100 O| GH(Dry : 22t
Ol GHAI Gt CHEE 75%

2) Laser Intensity : 12| OtCt

Help

Measurement Display
Access

Start

Djsplay:

Docum,,,

Options. ..
Measure Background ]

v Autoscale

20l Ol &t Al Cleaning 2 R)
0‘:H Detector 20 0| 6t & Xl

¢ Data

]DDLightinergy

40

\_ 20 _/ a0
Bretector Mumber

[~ Pause between stages

Laser Intensity § 79.7 %
When the systern is clean and ready for measurement click "Stat’ T
13) Add Samplelll Al AIZE sME AN S WHIHA =
AN EGH(=sMEA) SHUS[H Start HES 2, AME SE
0O &k 1 B|oo . E Cuimient Usir: Crwrsir
I'lncnr{ki T | |
Hec... | Sample narme | Measurad on & 5 O ) Y .@.
Docum,, ¥ Stop Aecess.,, /Help Closa
Hydra TS Mossulflackaeound | Add Samole Measure Sampl |
C"‘"""SIT,,,EWW El = = uwscale Display: & Dota r
o - | - 1 arl jppLight Energy
0
16

1750

r

o T~

1]

Tank Functions
r a1 [ umbel

I Fil

Lavel Sensor

Threshold

sy

ptecior Numbior
I~ Pause between stages

r o

Uauid sensed

[ Stinicen

i Ermnpty
| =] Do-Gaz —:‘ B x Maniial Opsrations
o Dvain Valve
Cancel Operaticn —;’Eﬂy—l
Dispersant Valve
€
Far Holf, pross F1
) MS:00 ManualH. Backgound - 3.,

st

= E Nl H, Cleaning



Mastersizer 2000 - [Tesl]
[&] File Edit View Measure Configure Tools Security Window Help

Particle Hame:
o (1)

Particle RI:
2810 (5)

Dispersant Hame: (9)

Accessory Hame:
Scirocon 2000 (2)

Absorption:
! ()

Analysis model: Sensitivity:
General purpose ( ) Mormal (4)
Size range: (7) Obscuration (8)
0020 to 2000000 wn 005 %

Dispersant RI: (1 0) Weighted Resujual (1 1 ) Result Emulation (1 2)
Off

Dry dispersion 1.000 22927
Concentration: Span Uniformity: Result unit:
0.0000 vl ( 1 3) 1122 ( 1 4) 0345 ( 1 5) ‘Yolume ( 1 6)
Specific Surface Area: (1 7) Surface Weighted Mean D[3,2] (1 8) Vol Walghte(l Mean D[4,3} (1 9)
0337 mig 7169 um 8747
aodp 4206 um (20) diesr 846 um (21) dipsr 13604 um (22)
Parficle Size Distribufion
14
12
¥ 0
E 8
i G
=
4
&
DD‘W 1 1l ] 1000 3000
Particle Size (um)
ES-The, 20073 T2 2F2 €52 2= BT706

(1) Particle Name:

Ske dumy | Volme h % Sk i) | Valme b &

Stze (i | Yol % Sk o) | Yolwme I 5 Skee qum | Volme I % Sfze (i | Volme b &

_|
(2) Accessory Name: &= &HE X H (ex, Scirocco 2000, Hydro S, ...)

DeE|E2R +2R|0 | 2E S %el¥ ; Curtent User: Owner
‘ B Records [ Resutt Analysis (M) | ] Data ()| [ Fit (M) [&] Trend (M) [ Result Analysis (Test2)|
Sample Hame: SOP Hame: Measured: ~
sic-1hr 07 18 262 HEE 225178
Sample Source & type: Measured hy: Analysed:
Owiner 07 1 62 B 2563658
Sample bulk lot ref: Result Source:
Edited

(3) Analysis models: Calculation 22 & (ex, General purpose, Multiple narrow modes...)

(4) Sensitivity : Calculation 2t &= (ex, Normal, Enhanced)

(5) Particle RI: =& Al 22| =& E(ex, 1.52(default), 1.65, 1.75, ...
(6) Absorption: S A E2 &%
(7) Sizerange: SEZ21U°| U=

(8) Obscuration: Al 20l 2|6 LaserJt S 0tLt

(9) Dispersant Name: = AHHI2] &

(ex,1,0.1,0.01, ...)

& 2| (ex, 0.020 to 2000.000um)
KHH| &l
Wet : 5~20%( Al 2 0i [t
= (ex, Dry dispersion, Water, ...

=AIE LIE
| X&), Dry : 0.6~5%

o =2 dldl)




(10) Dispersant RI: 2 A2 =2 & Z(ex, 1.33(water), 1.00(Dry dispersion), ...)
(11) Weighted Residual: Hl4t=l 200 =& QOIS 0L E S0 =X
2% O|3t:Good, 2% Ol&: AlZ2 2EE0|LE
ZAHC 22 E60| SHIEX 2U= XS
(12) Result Emulation: CtE 2 =3 ¥¢Hoz 2t E =8
(13) Concentration: D MIAl 22| 21|= < % (Beer-Lamberts = 0ff 2/ oH Hl &)
(14)Span: Ao 2E=(2EIt S5 &I LIEHE)
Span=[D (v, 0.9) - D (v, 0.1) ]/ D (v, 0.5)
(15) Uniformity: D(v,0.5)01l CH&+ & CH & Xt
(16) Result units: Z 1t 2| ¢2{(ex, Volume, Surface, ...)
(17) Specific Surface Area(SSA): HI EHE (L XS SHEE =
SSA=6/pD[3,2] ( 0|
QK= DI20| Y= RE 0l A B H AHE 2H(mP/g)
(18) Surface Weighted Mean D[3,2]: & & & #, Sauter Mean
(19) Volume Weighted Mean D[4,3]: M| & & =
(20)d(0.1): Ml YE2EZUHA 10% LT D]
(21) d(0.5): B X L =2 Z0IA 50% LM AJ|, 2 &=(Median)
(22) d(0.9): X LE2Z0IM 90% LW F|
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