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N1FILAIISU

1. NMTNAFBLANHNUURA (Determination of Viscosity)
vazasia/mlnsnl

d; o o " v d o’ dll 1
1. 1ATEATAANNUIA (viscometer) 1synausasnamas Wi HinarduinaauuLyg

a

naugnsuasiiAnmNnzaN (317 3.4 uaz 3.5 m91ei 3.1) UszneuBadiniumwan wyuld

]
=& o

fopAEIA Feiliiiausshianaatuainawazidiniauumiriafaauiaumioeann 0
= 4 & = y 4 o 4 vy
09 100 WeLidAMNuEA arnsadenldiAseainaaumiinliasduuy

1.1 wuu L W¥dananumilaléta 2000 iadthara*duiii (mPa*s) wia 2000
IuRnNesd

1.2 wuw R Maaamiinganda 200 fadthama*duni wre 200 iruinead

“univesaallaldidudaaauwiianL L1*

8

oC

AH. (3 o =
gﬂ"/l N 1 WNIAAIMHNUUALLIL L1

2. 1ininef (beaker)  wufatFurmslitiasndn 600 gnuIATIIURINAT WAL

Wuriaudnansnelubiviasnds 85 Hadwas
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51 n 2 1AsesdnANLin

AT519N N 1 ATBLVINIU (M98 NARLNAT)

wuuuneamu| A+13 B+003 | C+0.03 | D+0.06 E+13 F+0.15
LI 115.1 3.18 18.84 65.10 - 81.0
52 1157 3.18 18.72 6.86 25.4 50.0
L3 115.1 3.18 12.70 1.65 25.4 50.0
RI 133.3 3.18 56.26 22.48 27.0 61.1
R2 18818 3.18 46.93 157 271.0 49.2
R3 133.3 3.18 34.69 1.65 27.0 49.2
ABNTNARDY

1. mehetanagausziing 500 gnunAfiguRmasiutinines
- { . « S 4
2. manwisnauvinaaef1gn dsznaudndunewmesinarduinaeu dsenauiases
tlaanu (guard) WniuTasauamasIeATaId AR NULlA
3. quuianauuaziATaatlaaiy IWsrAuRanin et aMAe LeE AT LTULINTE
wianou nrszazliuienauatAssnatsaestinines uazegluwuas
D =3 tﬂ' o A o a’l’
4. ABNANNNITITBUTBILATEITAANNLASDIULL AIY
¥ < I =
4.1 uuy L: 19A9q339 60 sa1/UW + 0.2 780/10

4.2 wuu R: MAanuida 20 PAL/UT 0.2 :“@u/mﬁ
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5. WaadnduairaFlruvianaumnyu analdiaalszanns 20 3% - 30 T new

a Y 1A o o 0 ac Y dl' ' '
naanNanas WlhiRauAuuzinasnisliareslunisdudana

NITATUITY

AUIIATANNTATRIF Nt AR LTI LEERAR LN 2AA* U 1ER LTUR

word lnaguailddaunanaiiaanndeaiuuuusesuvianaulunsem 3.2

= [y '
AT N 2 UWALADFIBIALVIANIU

upuunanu | ulawaas
LI 1
=
L2 %50 R1 5
L3 150 R2 20
R3 50

7
= lynilavanismeaasniaunialae lduvanauuwuy L1

v
HAN13IAIAANANULATBUNIENNAA AD 11.2 IEuEnesd

2. NMSNAFALANHNRUILUY
a o~ o«
wAsasiia/alngnl

1. gunsadvugrulusiesliiFnng
2. 19AANNUILUY (density  bottle) (Walulimad, pyknometer) A3IN] 50

anuIAREuRLIAT Wianqnuiandviananadn (37 3.6)

3. 1ATRATIULLAIATIEN (analytical balance) 8uldaziBan 1 Taaniu (0.001 NFw)

25n15NARBY

1. FaramaaumuwinildmFanqn tunntawin
v v
2. e lidun andutladonqnuialagliliiieiniaagdnalu ianiauen

Waze1m wrlidatinmin
v v v '
3. INUNLNTN UATNNAHAZAIATIAAIEINNAL
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4. Fanaulidumne aaniullasosanuinlaelilifiennAegdnalu ianauen
Wiazena i ldatiawin

o ' td' ¥ v ' o gj
5. WA lsann 2. N7 4. Az HAMNANANNITTBIUEIN

519 n 3 WAANHRUILLY

% NINARDINIATTNMUIULEUTBNIN 95 AmualiANMILLLIeNAS 1 g/lom’ ***
uan19dalAAIAMNINAIINIZIBNNENAR Ae 0.9756 vFallszunns 975.6 ilanusie

ANUVANLNAT

=1 . 4
3. nMgmdsunuaanluamsluliengn

UANNIS

Tmeminensdeiiansdaeninenassa (stabilizer) atdae 1lddn pH 6 Taeldarsiadl

LAAINTTIUALUA (indicator) AB WYTaLeA (methyl red) AMMatUAIAMUITIUAAINTH

nsanldlunnslawmgy

asiad/gilnsal

o 9 o -~ E5n: = < a LD o < PP 1
nwua I ldunauraundgnaiisuwinindulunnduneuninislgin
1. gsazanadaa 1 ingnaadsa 41982808 5% (m/m) 289815 10aliinensAesa
N . ] . 1 Y v o &' v G )
WAN non-ionic LI ethylene oxide condensate neuldsasliu pH gaeanrazae ity
6.0 +0.1
answailsieli/usiasldarsianiaianlgdmiunisansivinmunn

2. neadaysnvizansamnae (HCI) mudndu 0.05 M
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3. Wnsawea (Methyl red) nifluansazane 0.1% luensusa 95%

4. glass electrode TuaTMsNzNar IMAUaTaza N pH Qdaa 12.0 1&f

28015 NARDY

a

Futnilsyann 200 fadansacluiininafauim 500 Hadans ENa1razaatoal
Wenanssa aell 10 Baddns wenlfidn iy udaduienssiasdaisesnismaaauaall 5 -
10 nFu Wi Taawiaihendaedreussqlusangilauyauia 50 Haaans daqnaaaliaiin
i lifaldazi@anta 10 Hadniu udamirensainaaagdauyasluininesivsuminan
arsdoelinensnesiald farasgUlauyenafiniis wiminiiensildmeaseuldanuasiieges

o./ :’/ ~ :,z - [l %’ Y Y o o %I Yy o
n1999A3aR 1 uaz AN 2 weeelidh it uudai W lamsn

Tmsniaeldumsasaflufadainnqags (indicator) HammBaen 3 — 5 nam 8l
1 a4 o v - % : a N oA w8
wigaiasen s luataziueraiudrwsmiasaari@mae wdniienaun|uas
adnanadasuiufisrusiiduarsararaninsgiunsadayin viansainaaainiogn
As2AaeLMqALR TeAesRiumaaLsn ATIAZ 1 — 2 nua aeluiiend iledaunndaeaums
alsaly sTMIINaANANTATANENTANIATFIY AL RARANEUNATLLMBALIATIRTNY
TunnEunmasnsanldlUmeusGusuaunqnei

q 9

NMTATUIUNA

v v
AnmaLA N uninaasuen Tt (NH,) feuiena 1 nfy fail

ANMTIUANS (NH, siatmtingna) = UTxNSV) (1)

(W x1000)
e N A2 WafNeARTBIANTATANENIANIATTIU

Vv A Funaniuliadansaesnsed 4
w A wninidlunfuressiaasinauneng
P & e ol aeya A
aniuAasAuvBinuasazarsuan e n s lunidwuaninsgiu
WunnuenluifianazaraagluninasanazsiaiiAyingy 0.0045 nin NH, Aanfutinens
A g v H o 1 o P e o
an uararsavansuanludsn il Bunamin NH, Aativtinasazane windu 0.16 niu
| o o :,/ o =2 [ os d’l
NH, slaninasazans Aniugasnisatuanaaiiugail
Bunuansazarawenlniienld (g) = (0.0045 — A1MLTIWAYS) x 1000 X W, / 0.1 - )

d’ | ' ¥ o ' 2 d‘/
SN13)] ALTIUANY 1mqmmimuqmnfauumu



W, Af UntinaasinegNany Ldviauuea luietfuaninn
4. NFIATIZRUT %TSC tanmulutedgn
wasasia/lnsal

1. gunsaivugwluviesdjimnas

2. MUNILLTD
25015 DY

1. Faunenean 2-5 g ldanuwisite

'
= a

2. auluksngomnil 80 asdnsadaaiiuag 12 dalus aansuninliiiulu Desiccator

3. daruinuaziunnuInEnLEasIN
N19ANUAY

v v
%TSC = (uu.maLLﬁ\Huumuwaﬁfa) - ULLANUWIZLTA X 100

TRYSTIRN)

5. N1536ATITUM %DRC Turensan
< na ¢

tATasiia/alnsnl

1. ginsaiwuguludiejimnag

2. NIABLARN 5% wiv

3. thuagiilie

28N15NARBY

1. daurevan 10.0 g lddanagiitian Bunsaaydnn 5% AUUENILAIMNA
2. M liFausaanisinldansu water bath AunseyiatineNaaus,

' v H -
3. tfauenanauda i Fadluutuung udadredaetinauwiladnbifinsamannens

84
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'
= a

4. suldusiahgrunagi 80 avraadaaiiuean 12 4alug aaniuin il Desiccator

5. FauMIALAZTUNNUIMEINLTFIN

NITATUIY

%DRC = (Wwinte1auwia * 100)/10

6. nswdsunas Mg” Buaululnens

aswadi/alnsal

1. a1sazaetivines NH,Cl / NH,OH

wiealnedauentuilounaales (NH,CI) 67.5 niu avantluin 250 au..
udananiiuen Ty (9. 0.088) 570 @L.TN. Beansl¥daunauvianuaiii 1
ang ansavanaiilanasil pH 10.5
2. tuanludiy (0.w. 0.088) (NH, 33%)
3. EDTA 0.005 Tuan$ (M, Molar)

disodium ethylene diamine tetraacetic acid (EDTA) 1.86 n3u am’mlmﬁ’l
wazin 1T Bunms 1000 cm®  wAudnduRiuiasalag lomsniaisazans
NIATFIMLNNITEN 0.005 Tuand (mFoNAsazaItNInsg NN TN Taeld
Mg.SO,.7H,0 1.2325 niu axanetn i Bunas 1000 cm?)
4. ansararslunaidsnlasnlug (KCN) 4% (ﬁwﬁn / 311919)

5. BUALALABS Eriochrome Black T

1
o

44 Eriochrome Black T 0.3 n§u uaz unadanaaalss 100 nfu uANAN

Widniu
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mamuunidenluihensganivanlaisuarlatfuneanaznaulAsm qaaniad

(Magnesium in desludged ammoniated field latex)
ABNIINAADI

1. ddienesetialszin 20 gnuaadausiuns  naslunaeaily (conial
centrifuge tube) UM 50 gnuAfEuRmes uaziiuluiAzasily 3000 rpm
dszanos 3 un udalitlulngauneedauuuldinnes

2. WMUINAY 100 gnunAiEusues aaluzangilony 1ne 250 gnuiAfTuRIAS

3. WNed 2 gnunAfiaumimag udANA1TAza1E KCN 4 gnunAfguRiumg
wazBumiaAas Eriochrome Black T 0.1 NN sananiutindy anda 2
o 3 aa < A v v Y ° o Har

4. vneituleandsuuusemass Faussenliudaainde 1 9w 1 nfu (d

' = a a o a ! a ~ Y 1y
aginsazi@en 0.1 Haaniu) Anasluasazaeiwsanldainda 3
ad

5. lowmsm (48 4) FawansazanennasgIu EDTA angiine aanin1si/aaugaind

Hnafludvia

* Mawenudniuresssazatansg EDTA Mlaedsiaeaiunislameming1e uals

@19RTATUNIATIIU Mg AU 10 gRUIARIURMAT Wininene ¥d1 3 AT udaAIN
2 2 -::ll Y a e

AsdRduLiasaas EDTA Taagas NV, = N,V, (N, = aoudndu Mgso,, v, = dun

MgSO, (10 gnuAfigusiums), V, = 15u1ns EDTA Wldlamsmuar N, Ae Adudindures
oy

EDTA M58angw)

*Tumslamsninensiu EDTA Taatli unad@anlaeus uaz Eriochrome Black T ({luup
.—2’, = = A ' 3 a H IS

wmeiiu unslamsmm Bunauasdauussuaniidon et1elsfinin Unilutieead

Buureweafanagdiwion defouiuFuinsewnniFon saluiieazldisnisln

IAsnAINana anisrruaunisnamiEunns EDTA #lflamsvasenatiednduFunumldia

a d ' = ¥
LATNUNNULTEN INENBEINN e o

o o
ann19n g lun1sAIwa MY

Fu1tures Mg®' seuutinees TSC (ppm) = (Vx¥)x 24.31x100,000
W x (%TSC)




dla N Ae Anudduaes EDTA (luasiea@ns)
V A8 1Bunmsue1 EDTA 714 (adans)
W Ae dwtinilunfuredaesnatngng (9)
%TSC An Yaenzlaenanaes Total solid content luinenaan

B3UNENTAN DAHP aalutienean ieandiunm Mg™
ann1suanlfjizen Mg® + NH, + HPO,—— MgNH,PO,
W X wnu Y3unos Mg” fideennsnnamnesn

+ O o aan a o . © 132.06
Mg® aquau 2431 g wilfiseawediu HPO,” 41uau

132.06 x (X —170)
2x24.31

Mg® amau X - 170 ppm Wfiisemediu HPO,” 41uau

UENIAR 1 511 19 DAHP anuqu 1B )

2550431
H o wi% A 132.06x (X —170)x W -
UNYNAR W, 5 1F DAHP a1u9u l i g %98

2x24.31

132.06x (X —170)x W, -
2x24.31x1000

AMFUNITLFTENATAZAE DAHP 10%
DAHP 10 kg wsasiduansazane 100 kg

5 132.06x (X ~170)xW;
2x24.31x1000

DAH kg wiraniduatsazane

132.06 x (X —170) x W, x100
2%x2431x1000x10

= 0.02716x (X —170)xW, kg

87
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©

patiudaINTnATUIMLENNOL DAHP fideadnluthenanldaingns fall
SN0 DAHP Asin = 0.02716x (X —170)x W, (Kg) ~—--- (4)

Wa X Ae PSunuBusuaes Mg® sie TSC Gy (ppm)

v v 1 v
W, A Wintingasinanaan ldnanue (5)
+ d 4 g
7. mswnsunu Mg” Numaalulingnd@n

ad G ad o o 2+ = ¥ H = ' 1
Asneaaeailudsidaaiuiunisndiunm Mg® Gusulutingnean esungng
annldaziflutireneaandaannniadin DAHP adluuda Wuniswnffano Mg® faaluin

8NAANAIRINLEN DAHP aaliinufjisen Mg” douniiananedututhuds

8. mswlSuuaana

SN =) [ o« d’ o & ad
runnditfymlunismifFunuadas  WeaRInnIsuenadnan1NInedisenu
Tnanisiensin Heynpsnsdnunduadadinlinanismaaasnainindeu aslailasu
aa 1 G
Asnmasesiuditlunisnsasunu

NIMNLBUUEERS (Fuann 1tineng 150 N5 uasarauuenTulis-ueaneaaed
150 findans neastinuinsasauns 35 luareu laeldiluganiatasnsas Aeadndaae

ansazarsuenlutis-uaanaged auadas liuiaaulfumina udatunAIMIMAINgRT
3U0Uda A3 (ppm) = (HMINARAANDULIILAY / UINTNWIE19F29E19)*1000000

asiad/alnsal

v
=

aTaTaItuaanageallssnaLAIEANTIUANT
1. wenludlenlansenlas, A uuwuIwLY 0.90 + 0.02 g/ml (25%) 10 ml
2. LANNIUBA 95% (UTN1R/AITHNAT) 340 U4

3. dhndwdnauléiFunms 1000 ua.

4. \ATBINTENQEYEYINIA
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2A8N1INARDY

1. Farne9am 50 ndu ldiininasuunm 500 Hadang
a =1 & a aa v Y v o/
2. (RuanrazatsuanTule-uLeanaaaa 100 NAAART WaAUNAN LN
3. mHudnsasnuna 35 luaseu TaaldilugyoiniaAdeenses Iaslusndnanis
b % s L7 =1 rd‘ a a dl 1 2 % o
e ANARASMILATaratLaNlts-uaaneaedisen< (100 Hadns) iwadaelwuneiy

ar

ARAALLEINAIDBNAINNY

o  ga '

4. vifinnsashiiasnsmnegldluarumizmendariminugs

q

5. i launguuugil 70 + 2 83ANIATUA AUTBIUNAITLUNUINUNA

N T & o ed Yy v
0. TIUTNUNATULNIZLTRAAAANDULLUILLRA

B UNUARAR (ppm) = (HIMINARAINBUUIILES / WIUHNUNE19629219)* 1000000 —--— (5)

519 n 4 wWiesnsesqyyInAn linaseunLEN UARRT

9. NMSNAFALANNAIAATING (Mechanical Stability Time)

v v
ANAIAITBNINENIEING MNETe ANULATIESTRIUILNNFARBNENANIING ABNT
funaulanruziaruan Fadleinenadsaiuassa eayniaevazEune viedumiy

< =
HARTLDER
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UBULUA

FaulfdmiunaseunuAIsadnaTannesduaInaans uazitansdupagl
yedaunaz ldiutiganinmanmsasinunadenlansenlas uransannigriaau w
89KAN (compounded latex) 1H1ENNAUATITI (synthetic rubber latex) WAZUNENANEN

(artificial of rubber)
28019

Reansmaettanageu it ueedvianualssunndesas 55 (m/m) 1dmses

NIUAINITT AUANHNAFDENINARALENIUALTUIA

q5Ad

1 MHawizasialainnmunwaasz LasTNWEeTN By WeLwininau

2 gsavareuwan iy (ammonia solution)
2.1 ANENDYN 1.6% (m/m) dviuldfumatrmasaLmnAnuTusnannng
fauaz 0.3
2.2 AHWUdYN 0.6% (m/m) dviuldusetmaaauinAnuusnaiaandn

faraz 0.3
wrsasia/alnsal

1. qﬂnicﬁﬁugmluﬁ@mﬁiﬁms
2 Lﬂ‘é’ﬂﬁ’d (balance) aviaen 0.1 g
3. 1FrinAIIALFAEING (mechanical stability measuring apparatus)

3.1 ANTUZNINITUANAULLY (Latex container) HAg ngalaidaandnduinu
Auginananelu 58 Hadwmss1 dadwes RoneluiEay

2 Lﬂ?ﬁlmmu (stirring apparatus) ﬂs:nﬂw’ifmﬁ'nmmmmﬂmmmamiudm
Autinaalszanm 6.3 Hadwns uariudugimuaaidurinuAuings 20.83 HadiumI+0.03

faawms mun1.57 Hadwns Ansgiududnanaelaoiu Auamuasiiazdesliunds

U
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aanlUuanngn 0.25 AaALIAT T1ALATAIRAININUNTZAL 14000 $RL/UNT+200 TAL/UT
ARBANITNAGDL
3.3 fiatim (holder) dmiusiannauy (3.1) WagluAaumisnuduamuaaiiszaing
ANH IR UATUY 13 RAANATET NAANAT
4. gunsalliaanien
4.1 8791 (water bath) ATLIANGIMATLASZMI19 60 BIANTATEA D9 80 BIAN
= G
IALTIANTD
4.2 viauffa (glass tube) waldizUsraminzan Munhigumgiiszning 60 89A1
= = = = 1
waLTeA 19 80 avAaTa wyuReuluie
5. WHUNTRIAAUAR (wire cloth) ANNA9a8etes 180 lulasiuas NaanadaeiuNIAT§IU
1ISO 3310-1

6. WIRNNALLIAN (stop watch) aziaea 1 U
283

1. nageunBunureiaianun uazanuiiuassedaetnmagey
2. nageLANNAIEATINaNElY 24 dalnandeandanimusfetdmiunaaes

2.1 Fashatihanageulszanns 100 gluiinina¥ e

2.2 Aeanalii B ouaeudeianun 55% (m/m) + 0.2% fasansaransieniudis

2.3 guiuiililéanumnil 36 asdaaidias D 37 asmgaidea saagnsalliaay
Fau wiaunauin

2.4 neeadanutiunsas aslunmusisienls niendaiminfaetrmaaey
80g+0.5¢g

2.5 asaguuupiiattamaaaulila 35 asaadua (+1 esAaalTag) fauang
Mausiiifetnmagen i nALAIREING (3) ANLAUMLR AN MR

26 dnadndiaieanau nianGudunainianulieieanauinausagacda
14000 8L/UN +200 AAUNT ARBANITNAARDL

2.7 feullqayR TALABLNINARDLITALUNUAZAARY ATIARAERIALYN 15 U

' o ]

Turauiaqufaatrmaaay udanalinszatguuionmuizan 1 gaile H9un vy

q

a d

'A. < o o G < Zf o ' %’ a P
nsea (5) 9aeR AaamEuiunisdusaihudaafiusn Budulaanisqudinialu 15 2uh

1 v
Furmnissusathasiaiaau
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3. HANTITNARBUABITIANAULA LitNuFasas 5 199A AR

31" n 5 ATRIMAGEUAMNAIEATING (Determination of Mechanical Stability) 18411819

10. MIIAVUIABYNIATRIULNERA (Particle Size)

TrnmeynAredingvantagldiATesinauineynIA (Mastersizer) 1891U5HN

Malvern U S long bed ver. 2.19

519 n 6 LATEITRIUIABYNIATBNINENER (Mastersizer)



11. MSWI %N1SNNLIY (% Rejection)

% Rejection=1-C/ C,
C, AaArAudniuluaemeiiiien (% DRC areneiilien)

C, AaAANTUduN1sareilew (% DRC anailew)

2



MANUIN U
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< a ) v 9 N o
M99 U 1 HRABDILIALATAIINLTATRLN 30 mm ADAAINLINYIUTDILLHNNULTLNN LU RDUB

WARTATLUUS

RN

AN HTBLNN TSN BNAY (TSC = 32%)

y pduduaes b
UIENNAan(g) EDTA(mI) = Lant
wNNULEaN(ppm)
3.31 49 562.3
545.4
3.45 4.8 528.5
L | sumide | shenean AMdNdua NN TN
1IA(¥N) 4 EDTA(mI)
" (9) (ppm)
1 3531 125 1.7251
3 2 3:45 a7 187.2
3 3.11 1.4 171.0
1 3.42 1.5 166.6
10 2 Bk, 15 176.4
3 3.44 15 165.6
1 3.52 1 161.9
20 2 3.43 3 166.1
3 cHike, ilcs] 157.8
1 3.34 1.4 159.2
30 2 362 125 161.9
3 3.2 1.3 163.8
1 3.42 1.4 165:5
40 2 3:69 L3 158.7
3 3.64 1.4 146.1
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=3 dl ' ¥ ¥ a d. =
AT U 2 HATBIIAWATAINNLTITAUN 40 rpm ABAIMTNLTNYUABILNNULTHNNLUNADUD

WARZATLNL

RANAULLLILILAN

AN UL NTTsNGENs (TSC = 32%)

y GRS EG AT L
UENNAn(g) EDTA(mI) B (GO0
WHNULEEN(ppm)
3.1 4.9 562.3
545.4
3.45 4.8 928.5
L | Ak | dheean CYRPIL TG AN VT PN
a(¥N) 4 EDTA(mI)
Ll (9) (ppm)
1 3:31 1.4 160.7
9 2 3.45 185 165.1
3 a1 HES 158.8
1 3.42 1.4 185.5
10 2 Wi 1.4 163.6
3 3.64 1.4 146.1
1 3.40 18 145.2
20 2 3.62 185 157.4
3 3.55 1.3 139.1
1 3.56 1.3 188.7
30 2 3.36 1.3 147.0
3 3.46 122 13817
1 SETAC 1.3 132.4
40 2 3153 1.3 139.9
3 3.25 1[5 128.6
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o a . v v P
A998 A 3 HATDILAANLATAITNNLTITBAUN 5O rpm ABAINULTNAUUDIUNNULTLINNLNRID YD

WARTANL

AANAUULLILAN

AN BN T8I GNES (TSC = 32%)

y GRS R AR TN "
UENAn(g) EDTA(mI) - Laqe
wNNULEEN (ppm)
3.31 4.5 516.4
511.4
3.45 4.6 506.5
L | sumde | deean AN TUTY
(W) 4 EDTA(mI) .
" (e) WNNUERN(ppm)
1 3.42 1.4 165.5
5 2 €128 1.4 163.6
3 8.35 1°8 147.4
1 3.66 1.4 145.3
10 2 3.28 1.3 152.9
3 3.54 1.3 13955
1 3.42 .2 133.3
20 2 3.38 1.3 148.3
3 3.63 1.2 125.6
1 3.34 11 125.1
30 2 3.52 1.3 140.3
3 321 1.0 118.3
1 3.42 1.0 1111
40 2 3.549 1.3 181:e
3 3.64 1.0 104.4
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o a . Y o A oA A
A998 U, 4 NRADILIALLATAIMNLTITALUN 60 rpm ADAINTNLTNUUIBDILNNULDLNNINADUD

WARZAILMI

AINIULLILILNN

Y v o = o
AAIMHETHTULLNNULTEINLTHAW (TSC = 32%)

y AN U9 "
UENAA(Q) EDTA(mI) . ] Laae
WHNULEEN (ppm)
3131 4.5 516.4
511.4
3.45 4.6 506.5
L | Awmds | dhenean ANdd e LN TTE Y
A(WIN) 4 EDTA(mI)
Ll @ (ppm)
1 3.41 s 1671
o 2 3:32 .5 171.6
3 3.53 45 161.4
1 3.84 1.6 158.3
10 2 3.42 19 166.6
3 3:51 1.4 15145
1 3.64 1.4 146.1
20 2 3158 {18 161.4
3 3.92 1.3 140.3
1 3:55 13 139.1
30 L 3.54 1.4 150.2
3 3.74 1.3 132.0
1 Sl 1.2 122:9
40 2 3.43 1.3 144.0
3 3.52 1 118.7
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@ a : v v oA P
M99 U 5 NAVBIRLATAAHLTITAUN 30 mm FADAAMTHLTHUUIDILNNULTHNNLUIRUB

WABZAUNL

fanauwuylua

Y o A = o
AMMULTHUULLNNULTEINLTHAY (TSC = 320/0)

. AR duewniTe ¥

weean(g) | EDTA(mI) Lane
(ppm)
4.20 6.6 600.2

587.99
4.51 6.8 5158

. e v AT NGB
1a(¥N) FNLUINN weean(g) | EDTA(mI) e
WHNULEEN(ppm)

1 13.09 0.5 61.46

5 2 8.23 0.6 70.56

3 3580 0.5 57.55

1 3.16 0.5 60.10

10 2 3.44 0.6 66.25

3 3.36 0.5 56:652

1 3.92 0.6 58.14

20 2 3158 0.6 64.56 "

3 3.60 0.5 52.76

1 3.49 (6)15) 54.42

30 2 3.61 0.6 63.13

3 3.65 05 52.03

1 372 0.5 51.05

40 2 865 0.6 62.44

3 3.76 0.5 50:51
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< d‘ ] LR 7 A :J. A
AT U 6 HATDILIALLATAINNLTITRUN 40 rpm ABRAINHNLTNIUTBILNNULTLNNINAD LD

WARTATLULS

flana iy Ivs

AN TN TN ENE (TSC = 32%)

y AR LINTT N 3
UENAR(Qg) EDTA(mI) LDAE
(ppm)
3.85 5155 591.7
586.19
3.42 ST 580.7
-1 .o | vwnean adduressniides
LI81(WN) AVLUAUEN EDTA(mI)
(@ (ppm)
1 3.74 0.6 60.94
5 2 329 0.6 69.27
3 3.37 0.5 56.36
1 3:29 015 5703
10 2 3.55 0.6 64.20
3 3.48 0.5 54.58
1 3.44 013 5b:21
20 2 3.65 0.6 62.44
3 3:69 05 52.90
1 3.59 0.5 52.90
30 2 3:79 0.6 60.13
3 8378 055 50.92
1 3.10 0.4 49.01
40 2 3.49 0.5 54.42
3 3.21 0.4 47.33
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ANSI9 A 7 HATBIIAUAZANNEITALT 50 rpm AaAdnNdNdureuunTiFauNAaTes

LARZATUNL

Aanauuulu

Y v o = ey
AIMNEANAULNNULTENLTHN AU (TSC = 32%)

WIEAR Anudnduresuuniiden k
EDTA(mI) Laqt
) (ppm)
3.19 4.9 580.1
586.98
3518 5:0 6598.8
. .o | tenan PR G AR TR D EY
1987(UN) ALUUIN EDTA(mI)
(9) (ppm)
1 3.49 0.4 43.54
5 2 3:58 0.5 53,05
3 3.70 0.4 41.06
1 SH 0.4 40.95
10 2 39 0.4 48.85
3 3.84 0.4 39.57
1 3.85 0.4 39.46
20 2 83 0.4 45.09
3 3.97 0.4 38.27
1 3.08 0.3 37.00
30 2 3.49 0.4 43.54
3 8:09 013 36.88
1 3.28 0.3 34.74
40 2 3105 0.4 42.80
3 3.34 0.3 34.12
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< td. ' . .. a ndl <
A998 U 8 HAVBILIQLLATAINNLTITAUN 60 rpm ADAIMULTNTUTIDILNNULTHNNNAD LD

WARZATLUL

fan2uuyy lua

[V A a - by
AAMTULANVULLNNULTEINLTHNA L (TSC = 32(V0)

AL
y SN |
UILNNARA(Q) EDTA(mI) o L1aag
T
(ppm)
4.20 6.8 Gl 1%E
608.81
4.05 6.9 606.1
N T A duaIuNn TN
1A (1¥N) FNULUUIN WENAR(g) EDTA(mI)

(ppm)
1 3: 19 0.4 48.54
5 2 3.42 0.5 5553
3 3.41 0.4 44.56
1 357 0.4 42.56
10 2 3.69 0.5 51.47
3 3.64 0.4 41.74
1 CATETE 0.4 40.30
20 2 3.15 0.4 48.23
3 3.89 0.4 39.06
1 3.95 0.4 38.47
30 2 3.29 0.4 46.18
3 3.98 0.4 38.18
1 397 0.4 38.27
40 2 3.43 0.4 44.30
3 3.99 0.4 38.08
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AN919 U 9 NATBUIRNUATANIFTALT 30 rpm FABUFUNUARASTDIUARE AU

A2NIULLILLNN
Oa1 | .| dhwdaih | dwtadn | dwingded+ | dwinaded | minasdad
(ui) . #19(g) nsav(g) finnsav(g) wiiv(g) (ppm)
1 50.34 0.5575 0.6123 0.0548 1088.60
S 2 50.45 0.5432 0.5943 0.0511 1012.88
3 50.53 | 05342 0.5897 0.0555 1098.36
1 50.35 0.5532 0.6103 0.0571 1134.06
10 2 50.24 0.5312 0.5839 0.0527 1048.96
3 50.64 0.5275 0.5857 0.0582 1149.29-
1 50.23 0.5312 0.5912 0.06 1194 .51
20 2 50.42 0.5423 0.5992 0.0569 1128.52
3 50.84 0.5459 0.6078 0.0619 1217.55
1 50.52 0.5309 0.5941 0.0632 L 1250.99
30 2 50.85 0.5342 0.5941 0.0599 1177.97
3 90.57 0.5534 0.6183 0.0649 1283.37
1 50.35 0.5543 0.6209 0.0666 1322.74
40 2 50.34 0.5352 0.5991 0.0639 1269.37
3 50.45 0.5267 0.5973 0.0706 1399.41
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AN919 2 10 HATBIUIATUAZANNFITALT 40 rpm AOUTNIUARAITBILARTAIUNI

A2N2ULLILLAN

ua | .| dwiiad | dwdnadn | dwinadas+ | dhwingded | enududu
(ui) A o #19(Qg) nsav(g) H@nsav(g) uviv(g) sludge(ppm)

1 20.23 0.5523 0.6106 0.0583 1160.66

5 2 50.21 0.5453 0.5982 0.0529 1053.57

3 50.42 0.5325 0.5916 0.0591 1172.15

1 50.64 0.5453 0.6065 0.0612 1208.53

10 2 50.32 0.5632 0.6182 0.0550 1093.00

3 50.64 0.5325 0.5954 0.0629 1242.10

1 50.48 0.5379 0.6065 0.0686 1358.95

20 2 50.61 0.5278 0.5852 0.0574 1134.16

3 50.23 0.5376 0.6079 0.0703 1399.56

1 50.36 0.5467 0.6225 0.0758 1505.16

30 2 50.74 0.5348 0.5971 0.0623 1227.83

3 50.26 0.5463 0.6254 0.0791 1573.82

1 o037 0.5521 0.6363 0.0842 1671.63

40 2 50.83 0.5389 0.6059 0.0670 1318.12

3 50.45 0.5482 0.6347 0.0865 1714.57
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A9 T 11 HATBIAUAZAINIFITALT 50 rpm ABUTNNUARATIBILARE AN

AINAUULILILAN

aR | iwimih | dwdndn | dwinadad+ ﬁﬁm?naﬁﬂi ANuLdindiu
(u) 819(g) nsav(g) fnsas(g) wia(g) sludge(ppm)

1 50.42 0.5585 0.6203 0.0618 1225.70

5] 2 50.35 0.5452 0.5996 0.0544 1080.44

S 50.74 0.5234 0.5901 0.0667 1314.54

1 50.43 0.5345 0.6024 0.0679 1346.42

10 2 50.25 0.5643 0.6213 0.0570 1134.33

3 50.64 0.5647 0.6361 0.0714 1409.95

1 85052 0.5315 0.6069 0.0754 1492.48

20 2 50.24 0.5252 0.5851 0.0599 1192.28

3 50.34 0.5356 0.6154 0.0798 1585.22

1 50.42 0.5376 0.6199 0.0823 1632.29

30 2 50.46 0.5536 0.6191 0.0655 1298.06

3 50.53 0.5426 0.6297 0.0871 1723.73

1 50.63 0.5642 0.6544 0.0902 178165

40 2 50.34 0.5342 0.6067 0.0725 1440.21

3 50.25 0.5463 0.6418 0.0955 1900.50
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AN919 U 12 HATBAIRILATANNIEITAUT 60 rpm ABLFUNUARANTBILANT AU

AANUULILILNA
val | .| dwiah | dhwdndn | dhwinades+ | dwihadad | aaadiudiu
(u) s S 119(g) nsav(g) #1nsav(g) wiv(g) sludge(ppm)
1 50.52 0.5442 0.6001 0.0559 1106.49
5 2 50.34 0.5485 0.5991 0.0506 1005.16
3 50.36 0.5663 0.6272 0.0609 1209.29
1 50.64 0.5427 0.6032 0.0605 1194.71
10 2 50.46 0.5345 0.5874 0.0529 1048.36
3 50.37 0.5423 0.6068 0.0645 1280.52
1 50236 . 0.5534 0.6201 0.0667 1324.46
20 2 50.35 0.5563 0.6149 0.0586 1163.85
3 50.52 0.5647 0.6348 0.0701 1387.57
1 50.42 0.5526 0.6255 0.0729 1445.85
30 2 50.36 0.5635 0.6269 0.0634 1258.94
3 50.26 0.5646 0.6418 0.0772 1536.01
1 50.46 0.5457 0.6251 0.0794 1573.52
40 2 50.52 0.5524 0.6201 0.0677 1340.06
3 50.26 0.5462 0.6336 0.0874 1738.96
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=3 d‘ ' o o 1 9 ]
M99 U 13 HAUBIIRLATAINNLTATAUN 30 rpm ARLTHNUARARTDIUADEATUNLS

pianauLuy I
var | .. | ihwdmh | dwiledn | dhwinaded+ | dowinaded | anadindiu
(u) < e 119(g) nsav(g) H1nsav(g) wi(g) sludge(ppm)
1 50.34 0.5575 0.6468 0.0893 1773.94
5 2 50.16 0.5552 0.6384 0.0832 1658.69
3 50.04 0.5482 0.6387 0.0905 1808.55
1 50.88 0.5442 0.6368 0.0926 1819.97
10 2 50.51 0.5435 0.6285 0.085 1682.84
3 50.52 0.5475 0.6428 0.0953 1886.38
1 50.24 0.5331 0.6295 0.0964 1918.79
20 2 50.09 0.5592 0.6501 0.0909 1814.73
5 50.41 0.5459 0.6512 0.1053 2088.87
1 50.89 0.5312 0.6333 0.1021 2006.29
30 2 50.44 0.5306 0.6257 0.0951 1885.41
& 504 0.5409 0.6505 0.1096 2174.60
1 50.18 0.5371 0.6465 0.1094 2180.15
40 2 50.44 0.5359 0.6338 0.0979 1940.92
3 50.93 0.5318 0.6478 0.116 2277.64
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A5 U 14 HATDAIRMATANEITALN 40 rpm AU UIARARTBILAREAILMS

pianauuylua
wat | .| dwimi | dwidnin | dhwingdad+ | dwingded | anudindiv
(ui) = Bl £19(g) nsav(g) #1n5a9(g) uvis(g) sludge(ppm)
1 50.48 0.5371 0.6292 0.0921 1824.48
53 2 50.89 0.538 0.6246 0.0866 1701.71
3 50.72 0.5385 0.6347 0.0962 1896.69
1 50.58 0.5393 0.6361 0.0968 1913.80
10 2 50.31 0.539 0.6278 0.0888 1765.06
3 50.72 0.5435 0.6498 0.1063 2095.82
1 50.19 0.5435 0.6524 0.1089 2169.75
20 2 50.98 0.5592 0.6540 0.0948 1859.55
3 50.96 0.553 0.6705 0.1175 2305.73
1 50.08 0.5385 0.6511 0.1126 2248.40
30 2 50.72 0.5509 0.6479 0.0970 1912.46
3 50.59 0.5369 0.6650 0.1281 2532.12
1 50.82 0.5251 0.6453 0.1202 2365.21
40 2 50.93 0.5129 0.6198 0.1069 2098.96
3 50.91 0.5369 0.6698 0.1329 2610.49
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AN519 U 15 HATBAIATUAZAINIEIPALT 50 rom ABLTNIUARARTDIUARL AN

pianauuLLIua

war | .| hwimi | dhwitadn | dwinaded+ | dwinaded | anudindu
(u) = t19(g) nsav(g) £1n5a9(g) wiv(g) sludge(ppm)

1 50.65 0.521 0.6298 0.1088 2148.08

5 2 50.98 0.5429 0.6393 0.0964 1890.94

3 50.82 0527 0.6508 0.1238 2436.05

1 50.85 0.5324 0.6520 0.1196 2352.02

10 2 50.82 0.5388 0.6415 0.1027 2020.86
3 50.93 0.5362 0.6743 0.1381 27:111.56 %

1 50.82 0.5402 0.6951 0.1549 3048.01

20 2 50.42 0.5427 0.6611 0.1184 2348.27

3 50.96 0.536 0.6993 0.1633 3204.47

1 50.98 0:5337 0.7259 0.1922 3770.11

30 2 50.82 0.5405 0.6832 0.1427 2807.95

3 50.75 0.5366 0.7303 0.1937 3816.75

1 50.37 0.5282 0.7520 0.2238 4443.12

40 2 50.59 0.5285 0:7249 0.1934 3822.89

3 50.72 0.5404 Q12 0.2308 4550.47
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AN U 16 HATBIIAMATAIIHETDUT 60 rpm ABLFHUARARTBIUARTANA

pianauuLL v
va1 | .. | dhwidmi | dwdnen | dwinadad+ | dwdnagdad | et
(u) e i 119(g) nsav(g) w“nsav(g) uvia(g) sludge(ppm)
1 50.45 0.541 0.6416 0.1006 1994.05
5 2 50.65 0.5367 0.6276 0.0909 1794.67
3 5028 Q1523 0.6332 0:1102 2193.91
1 50.71 0.534 0.6409 0.1069 2108.07
10 2 50.85 0.535 0.6305 0.0955 1878.07
3 50.62 0.5375 0.6529 0.1154 2279.73
1 50.51 0.531i6 0.6494 0.1179 2334.19
20 2 50.6 0.542 0.6455 0.1035 2045.45
3 50.49 0.5385 0.6684 0.1299 2572.79
1 50.23 0.5375 0.6663 0.1288 2564.20
30 2 50.12 0.541 0.6539 0.1129 2252.59
3 50.21 0.5382 0.6739 0.1357 2702.65
1 50.81 0.5485 0.6964 0.1479 2910.84
40 2 50.92 0.538 0.6587 0.1207 2370.38
3 (570} 7/ 0.5257 0.6823 0.1566 3088.76




AN519 U 17 HATRINTTRINE19NEuaINITN e 1A A AT ANATNAUAININANUAN LS

¥ v A
AIMULTNTLLNNULTEIN

ANNNLTITAL
40 min 8 hr
(rpm)
30 9.297475797 5.952453544
40 8.573031729 4.008918804
50 6.340867074 3.066545663
60 6.60564241 3.61360097
PRIV TG
ANNHLTITDL
i 40 min 8 hr
(rpm)
. 30 3.999259533 10.69326705
40 4.400168788 12.27925428
50 7.770955871 17.68607968
60 4.906822906 10.98052024
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A58 A 18 HATBITUIABYNNATIANIEITEL 30 rpm 1981 5 U

mudiniaieidvinemasiunzinalulad GWIR AT IO TR Y
wnasavau s peemved sea sz 6nailn mdu qevwe i Tes 210802 N i
S\:ne;\(uhc and Technological Research Equipment Centre ' i ’
Building 2-3 Chula Soy 82 Phava Tha Ry Phatenwaun Bangkeh 3 Fas. TTaloie
Result: Analysis Report
Sample Details
Sample 1D: 30 rpm 5 min Run Number: 10 Measured: Mon Feb 1 2010 10:53AM
Sample File: CHULA12 Record Number: 1327 Analysed: Mon Feb 1 2010 10:53AM
Sample Path: C\SIZERS\DATA\ Result Source: Analysed
Sample Notes: 30 rpm 5 min
wet analysis system
dispersing medium : water
System Details [
Range Lens: 300RF mm Beam Length: 2.40 mm Sampler: MS1 Obscuration: 11.3 %
Presentation; 30HD {Particle R.I. = ( 1.5295, 0.1000);  Dispersant R.l. = 1.3300]
Analysis Modet: Polydisperse Residual: 2.604 %
Modifications: None
Result Statistics
Distribution Type: Volume Concentration = 0.0017 %Vol  Density = 1.000g/cub. cm Specific SA. = 6.7619sq.m/g
Mean Diameters: D(v,0.1)= 0.75um D(v,0.5)= 0.90um D(v,09)= 1.06um
D[4, 3l= 091um D{3.2]= 089um 8pan = 3.361E-01 Uniformity = 1.158E-01
Size Low (um) In % Size High (um) Under% Size Low (um) in% Size High (um) Under%
0.05 0.00 0.06 0.00 6.63 0.00 792 100.00
0.06 0.00 0.07 0.00 772 0.00 900 100.00
0.07 0.00 0.08 0.00 9.00 000 10.48 100.00
0.08 0.00 0.0 0.00 10.48 000 1221 100.00
0.09 0.00 0.11 0.00 12.21 0.00 14.22 100.00
0.11 0.00 0.13 0.00 14.22 000 16.57 100.00
013 0.00 0.15 0.00 16.57 0.00 19.31 100.00
0.15 0.00 0.17 0.00 19.31 0.00 22.49 100.00
0.17 0.00 0.20 0.00 22.49 0.00 26.20 100.00
0.20 0.00 023 0.00 26.20 0.00 30.53 100.00
0.23 0.00 0.27 0.00 30.53 0.00 35.56 100.00
0.27 0.00 031 0.00 35.56 0.00 41.43 100.00
0.31 0.00 0.36 0.00 41.43 0.00 48.27 100.00
0.36 0.00 0.42 0.00 48.27 0.00 56.23 100.00
042 0.01 049 0.01 56.23 0.00 €5.51 100.00
0.49 0.17 058 0.18 65.51 0.00 76.32 100.00
058 273 067 2.92 76.32 0.00 88.91 100.00
0.67 10.23 0.78 13.15 88.91 0.00 103.58 100.00
0.78 4095 0.91 54.09 103.58 0.00 12067 100.00
091 36.49 1.06 90.58 120.67 0.00 140.58 100.00
1.06 8.61 1.24 99.20 140.58 0.00 163.77 100.00
1.24 0.80 1.44 100.00 163.77 0.00 190.80 100.00
1.44 0.00 168 100.00 190.80 0.00 22228 100.00
1.68 o 0.00 195 100.00 222.28 0.00 258.95 100.00
1.95 0.00 228 100.00 258.95 0.00 301.68 100.00
228 0.00 265 100.00 301.68 0.00 351.46 100.00
265 0.00 3.09 100.00 351.46 0.00 409.45 100.00
3.09 0.00 3.60 100.00 409.45 0.00 477.01 100.00
3.60 0.00 4.19 100.00 477.01 0.00 555.71 100.00
419 0.00 488 100.00 §55.71 0.00 647 41 100.00
4.88 0.00 5.69 100.00 647.41 0.00 754.23 100.00
5.69 0.00 6.63 100.00 754.23 0.00 87867 100.00
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Sample Details
Sample ID: 30 rpm 20 min Run Number: 11 Measured: Mon Feb 1 2010 10:26AM
Sample File: CHULA12 Record Number: 1276 Analysed: Mon Feb 1 2010 10:26AM
Sample Path: C:\SIZERS\DATA\ Result Source: Analysed
Sample Notes: 30 rpm 20 min
wet analysis system
dispersing medium : water
System Details
Range Lens: 300RF mm Beam Length: 2.40 mm Sampler: MS1 Obscuration: 11.6 %
Presentation: 30HD [Particle R.I. = ( 1.5295. 0.1000); Dispersant R.Il. = 1.3300]
Analysis Model: Polydisperse Residual: 2.667 %
Modifications: None
Result Statistics
Distribution Type: Volume Concentration = 0.0021 %Vol  Density = 1.000g/cub. cm Specific SA. = 5.7850sq.m/g
Mean Diameters: D(v,0.1)= 074um D(v,05)= 091um D(v,09)= 3580um
D[4,3]= 27.34um D[3,2]= 1.04um Span = 3.861E+01 Uniformity = 2.923E+01
Size Low (um) in % Size High (um) Under% Size Low (um) In% Size High (um) Under%
0.05 0.00 0.06 0.00 6.63 0.00 7.72 82.85
0.06 0.00 0.07 0.00 1.72 0.00 9.00 82.85
0.07 0.00 0.08 0.00 9.00 0.00 10.48 82.85
0.08 0.00 0.08 0.00 10.48 0.00 12.21 82.85
0.09 0.00 0.1 0.00 1221 0.00 14.22 B82.85
0.1 0.00 0.13 0.00 14.22 0.23 16.57 83.08
0.13 0.00 0.15 0.00 16.57 0.68 19.31 83.76
0.15 0.00 0.17 0.00 19.31 1.16 22.49 8491
0.17 0.00 0.20 0.00 22.49 1.54 26.26 86.45
0.20 0.00 0.23 0.00 26.20 174 30.53 88.19
023 0.00 027 0.00 30.53 1.74 35.56 89.93
0.27 0.00 031 0.00 35.56 1.56 41.43 91.49
0.31 0.00 0.36 0.00 41.43 124 48.27 9273
0.36 0.00 0.42 0.00 48.27 0.88 56.23 93.61
0.42 0.02 049 0.02 56.23 0.54 65.51 9415
0.49 0.23 0.58 0.25 65.51 0.27 76.32 94 .42
0.58 3:53 067 3.78 76.32 011 88.91 9453
067 12.45 078 16.23 88.91 0.02 103.58 94.54
078 34.42 091 50.65 103.58 0.00 12067 94 54
0.91 26.23 1.06 76.87 120.67 0.00 140.58 94.54
1.06 550 1.24 82.38 140.58 0.00 163.77 94.54
124 0.45 1.44 82.82 163.77 0.00 190.80 94.54
1.44 0.03 1.68 82.85 190.80 0.03 222.28 94.57
1.68 0.00 1.95 82.85 222.28 023 258.95 94.80
1.95 0.00 228 82.85 258.95 0.49 301.68 95.29
228 0.00 265 82.85 301.68 0.82 351.46 96.12
265 0.00 3.09 82.85 351.46 147 409.45 97.29
3.09 0.00 3.60 82.85 409.45 131 477.01 98.60
3.60 Q.00 4.19 82.85 477.01 0.90 555.71 99.51
4.19 0.00 4.88 82.85 555.71 0.49 647.41 100.00
4.88 0.00 5.69 82.85 647.41 0.00 754.23 100.00
5.69 0.00 6.63 82.85 754.23 0.00 878.67 100.00
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Result: Analysis Report

Sample Details
Sample ID: 30 rpm 40 min Run Number: 23 Measured: Mon Feb 12010 10:46AM
Sample File: CHULA12 Record Number: 1319 Analysed: Mon Feb 1 2010 10:46AM
Sample Path: C:\SIZERS\DATA\ Result Source: Analysed
Sample Notes: 30 rpm 40 min
wet analysis system
dispersing medium : water
System Details
Range Lens: 300RF mm Beam Length: 2.40 mm Sampler: MS1 Obscuration: 11.5%
Presentation: 30HD [Particle R.I. = ( 1.5295, 0.1000).  Dispersant R.I. = 1.3300]
Analysis Model: Polydisperse Residual: 2.456 %
Modifications: None
Result Statistics
Distribution Type: Volume Concentration = 0.0022 %Vol  Density = 1.000 g/ cub. cm Specific SA = 54551sq.m/g
Mean Diameters: D(v,0.1)= 0.78um D(v,05)= 0.92um D(v,0.9)= 7455um
D[4.3]= 5577um D3.2]= 1.10um Span = 7.999E+01 Uniformity = 5.959E+01
Size Low (um) In% Size High (um) Under% Size Low (um) in% Size High (um) Under%
0.05 0.00 0.06 0.00 6.63 0.00 7.72 79.58
0.06 0.00 0.07 0.00 1.72 0.00 9.00 79.58
0.07 0.00 0.08 0.00 9.00 0.00 10.48 79.58
0.08 0.00 0.09 0.00 10.48 0.00 12.21 79.58
0.09 0.00 0.1 0.00 221 0.17 14.22 79.76
0.1 0.00 0.13 0.00 14.22 0.42 16.57 80.17
0.13 0.00 0.15 0.00 16.57 0.7 19.31 80.96
0.15 0.00 0.17 0.00 19.31 115 22.49 82.11
0.17 0.00 0.20 0.00 22.49 1.38 26.20 83.50
0.20 0.00 0.23 0.00 26.20 1.44 30.53 84.94
B.23 0.00 0.27 0.00 30.53 1.36 35.56 86.30
0.27 0.00 0.31 0.00 35.56 1.18 41.43 87.49
0.31 0.00 0.36 0.00 41.43 0.96 48.27 88.44
0.36 0.00 0.42 0.00 48.27 0.72 56.23 89.16
0.42 0.00 0.49 0.01 56.23 0.52 65.51 89.68
0.49 0.06 0.58 0.06 65.51 0.37 76.32 90.05
0.58 204 0.67 2.10 76.32 0.26 8891 9031
067 8.37 0.78 10.47 88.91 0.18 103.58 90.50
0.78 36.42 0.91 46.89 103.58 0.1 120.67 90.61
0.91 26.95 1.06 73.84 120.67 0.05 140.58 90.66
1.06 5.2 124 79.05 140.58 0.01 163.77 90.68
124 0.47 1.44 79.52 163.77 0.00 190.80 90.68
1.44 0.06 1.68 79.58 190.80 0.00 222.28 90.68
1.68 0.01 1.95 79.58 222.28 0.00 258.95 90.68
1.85 0.00 228 79.58 258.95 0.16 301.68 90.84
2.28 0.00 2.65 79.58 301.68 0.38 351.46 91.22
2.65 0.00 3.09 79.58 351.46 0.73 409.45 91.95
3.089 0.00 3.60 79.58 409.45 1.31 477.01 93.27
3.60 0.00 4.19 79.58 477.01 2.19 S55.71 95.46
4.19 0.00 4.88 79.58 555.71 2:72 647.41 98.18
4.88 0.00 5.69 79.58 647.41 1.5 754.23 99.70
5.69 0.00 6.63 79.58 754.23 0.30 878.67 100.00
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Sample Details
Sample ID: 40 rpm 5 min Run Number: 3 Measured: Mon Feb 1 2010 10:10AM
Sample File: CHULA12 Record Number: 1244 Analysed: Mon Feb 1 2010 10:10AM
Sample Path: C:\SIZERS\DATA\ Result Source: Analysed
Sample Notes: 40 rpm 5 min
wet analysis system
dispersing medium : water
System Details
Range Lens: 300RF mm Beam Length: 2.40 mm Sampler: MS1 Obscuration: 12.1 %
Presentation: 30HD [Particle R.I. = ( 1.5295, 0.1000); Dispersant R.l. = 1.3300}
Analysis Model: Polydisperse Residual: 2614 %
Modifications; None -
Result Statistics '
Distribution Type: Volume Concentration = 0.0019 %Vol  Density = 1.000 g/ cub. cm Specific SA. = 6.6539sq. m/g
Mean Diameters: D(v,01)= 073 um D(v,05)= 0.88um D(v,09)= 1.07um
D[4,3]= 2.48um D[3,2]= 0.90um Span = 3.834E-01 Uniformity = 1.927E+00
Size Low (um) In % Size High (um) Under% Size Low (um) In % Size High (um) Under%
0.05 0.00 0.06 0.00 6.63 0.00 § 27 94.92
0.06 0.00 0.07 0.00 272 0.00 9.00 94.92
0.07 0.00 0.08 0.00 9.00 0.00 10.48 94.92
0.08 0.00 0.09 0.00 10.48 0.00 1221 94.92
0.09 0.00 0.11 0.00 12.21 0.00 14.22 94.92
011 0.00 0.13 0.00 14.22 0.00 16.57 94.92
013 0.00 0.15 0.00 16.57 0.28 19.31 95.20
0.15 0.00 0.17 0.00 19.31 0.62 22.49 95.82
017 0.00 0.20 0.00 22.49 0.84 26.20 96.66
0.20 0.00 023 0.00 26.20 0.91 30.53 97.57
023 0.00 027 0.00 30.53 0.84 35.56 98.41
0.27 0.00 0.31 0.00 35.56 066 41.43 99.07
0.31 0.00 0.36 0.00 41.43 0.45 48.27 99.52
0.36 0.00 0.42 0.00 48.27 0.28 56.23 99.80
042 0.03 0.49 0.03 56.23 0.15 65.51 99.94
0.49 0.36 0.58 0.38 65.51 0.06 76.32 100.00
0.58 4.34 0.67 4.73 76.32 0.00 88.91 100.00
0.67 13.72 0.78 18.45 88.91 0.00 103.58 100.00
0.78 4193 0.91 60.37 103.58 0.00 120.67 100.00
0.91 29.10 1.06 89.47 120.67 0.00 140.58 100.00
1.06 513 1.24 94.60 140.58 0.00 163.77 100.00
124 0.31 144 94.92 163.77 0.00 190.80 100.00
1.44 0.00 1.68 94.92 190.80 0.00 222.28 100.00
168 0.00 1.95 94.92 22228 0.00 258.95 100.00
1.95 0.00 228 94.92 258.95 0.00 301.68 100.00
228 0.00 265 94 92 301.68 0.00 351.46 100.00
265 0.00 3.09 94.92 351.46 0.00 409.45 100.00
3.09 0.00 3.60 94.92 409.45 0.00 477.01 100.00
3.60 0.00 4.19 94.92 477.01 0.00 555.71 100.00
4.18 0.00 4.88 94.92 555.71 0.00 647 .41 100.00
4.88 0.00 5.69 94.92 647.41 0.00 754.23 100.00
5.69 0.00 6.63 94.92 754.23 0.00 878.67 100.00
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Sample Details
Sample ID: 40 rpm 20 min Run Number. 20 Measured: Mon Feb 1 2010 10:45AM
Sample File: CHULA12 Record Number: 1316 Analysed: Mon Feb 12010 10:46AM
-| Sample Path: C:\SIZERS\DATA\ Result Source: Analysed
Sample Notes: 40 rpm 20 min
wet analysis system
dispersing medium : water
System Details
Range Lens: 300RF mm Beam Length: 2.40 mm Sampler: MS1 Obscuration: 11.6 %
Presentation: 30HD [Particle R.I. = ( 1.5295, 0.1000); Dispersant R.l. = 1.3300]
Analysis Model: Polydisperse Residual: 3.087 %
Modifications: None
Result Statistics
Distribution Type: Volume Concentration = 0.0022 %Vol Density = 1.000 g/ cub.cm Specific SA.= 55163sq.m/g
Mean Diameters: D(v,0.1)= 0.76 um D(v,05)= 092um D(v,0.9)= 73.76 um
D[4,3]= 48:82um D[3,2]= 1.09um Span = 7.913E+01 Uniformity = 5.204E+01
Size Low (um) In % Size High (um) Under% Size Low (um) in % Size High (um) Under%
0.05 0.00 0.06 0.00 6.63 0.00 772 80.00
0.06 0.00 0.07 0.00 7.12 0.00 9.00 80.00
0.07 0.00 0.08 0.00 9.00 0.00 10.48 80.00
0.08 0.00 0.09 - 0.00 10.48 0.00 1221 80.00
0.09 0.00 0.11 0.00 12.21 0.19 14.22 80.19
c11 0.00 0.13 0.00 14,22 0.42 16.57 80.61
0.13 0.00 0.15 0.00 16.57 077 19.31 81.38
0.15 0.00 017 0.00 19.31 112 22.49 82.50
0.17 0.00 0.20 0.00 22.49 1.34 26.20 83.84
0.20 0.00 023 0.00 26.20 1.40 30.53 8524
0.23 0.00 0.27 0.00 30.53 1.32 35.56 86.56
0.27 0.00 0.31 0.00 35.56 1.15 41.43 87.71
0.31 0.00 0.36 0.00 41.43 0.92 48.27 88.63
0.36 0.00 0.42 0.00 48.27 0.68 56.23 89.31
0.42 0.01 0.49 0.01 56.23 0.46 65.51 89.77
0.49 0.13 0.58 0.14 65.51 0.28 76.32 90.05
0.58 268 0.67 2.82 76.32 0.15 88.91 90.20
0.67 10.77 0.78 13.59 88.91 0.06 103.58 90.26
0.78 33.47 0.91 47.06 103.58 0.01 120.67 90.27
0.91 26.00 1.06 73.06 120.67 0.00 140.58 90.27
1.06 6.11 124 79.17 140.58 0.00 163.77 90.27
1.24 0.70 144 79.88 163.77 0.00 1980.80 90.27
1.44 0.11 1.68 79.99 190.80 0.00 222.28 90.27
1.68 0.01 195 80.00 22228 0.19 258.95 90.46
1.95 0.00 228 80.00 258.85 0.48 301.68 90.94
228 0.00 265 80.00 301.68 0.92 351.46 91.86
265 0.00 3.09 80.00 351.46 1.56 409.45 93.42
3.09 0.00 3.60 80.00 409 .45 232 477 .01 95.74
3.60 0.00 4.19 80.00 477.01 256 555.71 98.30
4.19 0.00 488 80.00 555.71 1.42 647.41 99.72
4.88 0.00 569 80.00 647.41 0.28 754.23 100.00
5.69 0.00 6.63 80.00 754.23 0.00 878.67 100.00
0
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Result: Analysis Report
Sample Details
Sample ID: 40 rpm 40 min Run Number: 9 Measured: Mon Feb 1 2010 10:02AM
Sample File: CHULA12 Record Number: 1232 Analysed: Mon Feb 12010 10:02AM
Sample Path: C\SIZERS\DATA\ Result Source: Analysed
Sample Notes: 40 rpm 40 min
wet analysis system
dispersing medium : water
System Details
Range Lens: 300RF mm Beam Length: 2.40 mm Sampler: MS1 Obscuration: 11.1%
Presentation: 30HD [Particle R.I. = ( 1.5295, 0.1000); DispersantR.|. = 1.3300])
. Analysis Model: Polydisperse Residual: 4.016 %
Modifications: None
Result Statistics
Distribution Type: Volume Concentration = 0.0020 %Vol  Density = 1.000 g/cub. cm Specific S.A. = 59798sq.m/g
Mean Diameters: D(v,0.1)= 0.71um D(v.05)= 091um D(v,0.9)= 441.20 um
D[4.3]= 73.31um D([3,2]= 1.00um Span = 4.864E+02 Uniformity = 8.009E+01
Size Low (um) in % Size High (um) Under% Size Low (um) In% Size High (um) Under%
0.05 0.00 0.06 0.00 6.63 0.00 7.72 85.02
0.06 0.00 0.07 0.00 772 0.00 9.00 85.02
0.07 0.00 0.08 0.00 9.00 0.00 10.48 85.02
0.08 0.00 0.09 0.00 10.48 0.00 12.21 85.02
0.09 0.00 0.11 0.00 12.21 0.00 14.22 85.02
0.11 0.00 0.13 0.00 14.22 0.00 16.57 85.02
0.13 0.00 0.15 0.00 16.57 0.00 19.31 85.02
0.15 0.00 0.17 0.00 19.31 0.00 22.49 85.02
0.17 0.00 0.20 0.00 22.49 0.00 26.20 85.02
0.20 0.00 023 0.00 26.20 0.00 30.53 85.02
0.23 0.00 0.27 0.00 3053 0.00 35.56 85.02
0.27 0.00 0.31 0.00 35.56 0.00 41.43 85.02
0.31 0.00 0.36 0.00 4143 0.00 48.27 85.02
0.36 0.00 0.42 0.00 48.27 0.00 56.23 85.02
0.42 0.05 0.49 0.05 56.23 0.00 65.51 85.02
0.49 0.56 0.58 0.61 65.51 0.00 76.32 85.02
0.58 5.38 0.67 5.98 76.32 0.00 88.91 85.02
0.67 14.43 0.78 2042 88.91 0.00 103.58 85.02
c.78 30.73 0.91 51.15 103.58 0.00 120.67 85.02
0.91 27.18 1.06 78.33 12067 0.00 140.58 85.02
1.06 17 124 84.50 140.58 0.00 163.77 85.02
1.24 0.51 1.44 85.01 163.77 0.00 190.80 85.02
1.44 0.01 1.68 85.02 190.80 0.00 222.28 85.02
1.68 0.00 1.95 85.02 22228 0.06 258.95 85.08
1.95 0.00 2.28 85.02 258.95 0.34 301.68 8542
228 0.00 2.65 85.02 301.68 091 351.46 86.33
265 0.00 3.09 85.02 351.46 2.04 409.45 88.37
3.09 0.00 3.60 85.02 409.45 3.78 477.01 92.15
3.60 0.00 4.19 85.02 477.01 458 555.71 96.73
4.19 0.00 4.88 85.02 555.71 238 647.41 99.12
488 0.00 569 85.02 647 .41 0.88 754.23 100.00
5.69 0.00 6.63 85.02 754.23 0.00 878.67 100.00
0
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Sample Details
Sample ID: 50 rpm 5 min Run Number: § Measured: Mon Feb 1 2010 9:46AM
Sample File: CHULA12 Record Number: 1220 Analysed: Mon Feb.1 2010 9:46AM
Sample Path: CASIZERS\DATAL Result Source: Analysed
Sample Notes: 50 rpm § min ]
wet analysis system
dispersing medium : water
System Details
Range Lens: 300RF mm Beam Length:. 2.40 mm Sampler: MS1 Obscuration: 11.6 %
Presentation: 30HD [Particle R.l. = ( 1.5295. 0.1000); Dispersant R.l. = 1.3300]
Analysis Model: Polydisperse Residual: 2.398 %
Modifications: None
Result Statistics
Distribution Type: Volume Concentration = 0.0020 %Vol  Density = 1.000 g/ cub.cm Specific SA.= 6.0026sq.m/g
Mean Diameters: D(v,0.1)= 0.76um D(v,05)= 0.92um D(v.09)= 19.66 um
D[4,3]= 4.50um D[3,2]= 1.00um Span = 2.062E+01 Uniformity = 4.027E+00
Size Low (um) In % Size High (um) Under% Size Low (um) In% Size High {um) Under%
0.05 0.00 0.06 0.00 A 0.00 7.72 87.37
0.06 0.00 0.07 0.00 7.72 0.00 9.00 87.37
0.07 0.00 0.08 0.00 9.00 0.00 10.48 87.37
0.08 0.00 0.09 0.00 10.48 0.00 1221 87.37
0.09 0.00 0.11 0.00 120 0.37 14.22 87.74
0.1 0.00 0.13 0.00 14.22 0.77 16.57 88.51
0.13 0.00 0.15 0.00 16.57 1.30 19.31 89.81
0.15 0.00 0.17 0.00 19.31 1.74 22.49 91.55
0.17 0.00 0.20 0.00 22.49 1.94 26.20 93.49
0.20 0.00 0.23 0.00 26.20 1.86 30.53 95.35
023 0.00 0.27 0.00 30.53 1.58 35.56 96.93
0.27 0.00 0.31 0.00 35.56 1.18 41.43 98.11
0.31 0.00 0.36 0.00 4143 0.84 4827 98.95
0.36 0.00 0.42 0.00 48.27 0.56 56.23 99.51
0.42 0.02 0.49 0.02 56.23 0.33 65.51 99.84
0.49 0.20 0.58 0.22 65.51 0.16 76.32 100.00
0.58 3.36 0.67 3.58 76.32 0.00 88.91 100.00
067 10.40 0.78 13.98 88.91 0.00 103.58 100.00
0.78 34.26 0.91 4824 103.58 0.00 120.67 100.00
0.91 32.01 1.06 80.24 12067 0.00 140.58 100.00
1.06 6.59 1.24 86.83 140.58 0.00 163.77 100.00
1.24 0.52 1.44 87.35 163,77 0.00 190.80 100.00
1.44 0.02 1.68 87.37 190.80 0.00 222.28 100.00
1.68 0.00 1.95 87.37 222.28 0.00 258.95 100.00
1.95 0.00 2.28 87.37 258.95 0.00 301.68 10C.00
228 0.00 2.65 87.37 301.68 0.00 351.46 10C.00
2.65 0.00 3.09 87.37 351.46 0.00 409.45 10C.00
3.09 0.00 3.60 87.37 409.45 0.00 477.01 100.00
3.60 0.00 4.19 87.37 477.01 0.00 §55.71 100.00
4.19 0.00 4.88 87.37 555.71 0.00 647.41 100.00
4.88 0.00 569 87.37 647.41 0.00 754.23 100.00
5.69 0.00 6.63 87.37 754.23 0.00 878.67 100.00
%
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Sample Details 1
Sample ID: 50 rpm 20 min Run Number: 4 Measured: Mon Feb 1 2010 10:00AM
Sample File: CHULA12 Record Number: 1228 Analysed: Mon Feb 1 2010 10:00AM
Sample Path: C:\SIZERS\DATA\ Result Source: Analysed
Sample Notes: 50 rpm 20 min
wet analysis system
dispersing medium : water
System Details
Range Lens: 300RF mm Beam Length: 2.40 mm Sampler: MS1 Obscuration: 10.9 %
Presentation: 30HD [Particle R.1. = (1.5295, 0.1000);  Dispersant R.l. = 1.3300]
Analysis Model: Polydisperse Residual: 3.418 %
Modifications: None
Result Statistics
Distribution Type: Volume Concentration = 0.0019 %Vol  Density = 1.000 g/ cub. cm Specific SA. = 6.0763sq.m/g
Mean Diameters: D(v,01)= 0.72um D(v,05)= 0.90um D(v.0.9)= 437.93 um
D[4,3]= 67.86um D[3,2]= 0.99um Span =4.851E+02 Uniformity = 7.443E+01
Size Low (um) In% Size High (um) Under% Size Low (um) In% Size High (um) Under%
0.05 0.00 0.06 0.00 6.63 0.00 g72 86.52
0.06 0.00 0.07 0.00 7.72 0.00 9.00 86.52
0.07 0.00 0.08 0.00 9.00 0.00 10.48 86.52
0.08 0.00 0.09 0.00 © 1048 0.00 1221 86.52
0.09 0.00 0.1 0.00 y T2 0.00 14.22 86.52
0.11 0.00 0.13 0.00 14.22 0.00 16.57 86.52
0.13 0.00 0.15 0.00 16.57 0.00 19.31 86.52
0.15 0.00 0.17 0.00 19.31 0.00 22.49 86.52
0.17 0.00 0.20 0.00 22.49 0.00 26.20 86.52
0.20 0.00 0.23 0.00 26.20 0.00 30.53 86.52
0.23 0.00 0.27 0.00 30.53 0.00 35.56 86.52
0.27 0.00 0.31 0.00 35.56 0.00 41.43 86.52
0.31 0.00 0.36 0.00 41.43 0.00 48.27 86.52
0.36 0.00 0.42 0.00 48.27 0.00 56.23 86.52
0.42 0.04 0.49 0.04 56.23 0.00 65.51 86.52
0.49 0.48 0.58 0.52 65.51 0.00 76.32 86.52
0.58 514 0.67 5.66 76.32 0.00 88.91 86.52
0.67 14.20 0.78 19.86 88.91 0.00 103.58 86.52
0.78 32.52 091 52.39 103.58 0.00 120.67 86.52
0.91 27.94 1.06 80.33 120.67 0.00 140.58 86.52
1.06 5.76 1.24 86.09 140.58 0.00 163.77 86.52
1.24 0.43 1.44 86.52 163.77 0.00 180.80 86.52
144 0.01 1.68 86.52 190.80 0.00 222.28 86.52
1.68 0.00 1.95 86.52 22228 0.01 258.95 86.53
1.95 0.00 228 86.52 258.95 0.22 301.68 86.75
2.28 0.00 2.65 86.52 301.68 064 351.46 87.39
2.65 0.00 3.09 86.52 351.46 1.49 409.45 88.88
3.09 0.00 3.60 86.52 409.45 3.03 477.01 91.91
3.60 0.00 4.19 86.52 477.01 4.39 555.71 96.30
4.19 0.00 4.88 86.52 555.71 3.15 647 .41 99.44
4.88 0.00 569 86.52 647.41 0.56 75423 100.00
5.69 0.00 6.63 86.52 754.23 0.00 878.67 100.00
%
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Result: Analysis Report

Sample Details
Sample ID: 50 rpm 40 min Run Number: 2 Measured: Mon Feb 1 2010 10:33AM
Sample File: CHULA12 Record Number: 1286 Analysed: Mon Feb 1 2010 10:33AM
Sample Path: C:\SIZERS\DATA\ Result Source: Analysed
Sample Notes: 50 rpm 40 min
wet analysis system
dispersing medium : water
System Details
Range Lens: 300RF mm Beam Length: 2.40 mm i Sampler: MS1 Obscuration: 11.3 %
Presentation: 30HD [Particle R.I. = ( 1.5295, 0.1000). Dispersant R.l. = 1.3300]
Analysis Model: Polydisperse Residual: 2.000 %
Modifications: None
Result Statistics
Distribution Type: Volume Concentration = 0.0023 %Vol  Density = 1.000 g/ cub. cm Specific S.AA. = 4.9202sq.m/g
Mean Diameters: D(v,0.1)= 079 um D(v,05)= 098um D(v,0.9)= 783.23 um
D{4,3]= 133.50 um D[3,2]= 122um Span = 7.972E+02 Uniformity = 1.351E+02
Size Low (um) In % Size High (um) Under% Size Low {um) in % Size High (um) Under%
0.00 0.06 0.00 6.63 0.74 7.72 78.91
0.06 0.00 0.07 0.00 772 037 9.00 79.28
0.07 0.00 0.08 0.00 9.00 0.12 10.48 79.39
0.08 0.00 0.09 0.00 10.48 0.01 12.21 79.40
0.09 0.00 0.11 0.00 12.21 0.00 14.22 79.40
0.1 0.00 0.13 0.00 14.22 0.00 16.57 79.40
0.13 0.00 0.15 0.00 16.57 0.13 19.31 79.53
0.15 0.00 0.17 0.00 19.31 0.31 22.49 79.84
0.17 0.00 020 0.00 22.49 0.45 26.20 80.29
0.20 0.00 023 0.00 26.20 054 30.53 80.83
0.23 0.00 0.27 0.00 30.53 0.54 35.56 81.37
0.27 0.00 0.31 0.00 35.56 0.48 41.43 81.86
0.31 0.00 0.36 0.00 41.43 0.38 48.27 82.23
0.36 0.00 042 0.00 48.27 0.25 56.23 82.49
0.42 0.00 0.49 0.00 56.23 0.16 65.51 82.65
0.49 0.08 058 0.08 65.51 0.00 76.32 82.65
0.58 173 0.67 1.81 76.32 0.00 88.91 82.65
067 6.81 0.78 863 88.91 0.00 103.58 82.65
0.78 26.55 0.91 35.17 103.58 0.00 120.67 82.65
0.91 26.85 1.06 62.03 120.67 0.00 140.58 8265
1.06 9.22 124 71.24 140.58 0.00 163.77 82.65
1.24 164 144 72.88 163.77 0.00 190.80 8265
1.44 0.40 1.68 73.28 190.80 0.00 222.28 82.65
1.68 0.06 1.95 73.34 22228 0.00 258.95 82.65
1.95 0.00 228 73.34 258.95 0.00 301.68 82.65
2:28 0.00 265 73.34 301.68 0.08 351.46 82.73
2.65 0.00 3.09 73.34 351.46 0.20 409.45 82.93
3.09 0.00 3.60 73.34 409.45 0.30 477.01 83.24
3.60 0.77 4.19 74.11 477.01 0.47 555.71 83.71
419 1.41 4.88 75.52 555.71 1.02 647 41 84.73
4.88 1.48 5.69 77.00 647.41 3.36 754.23 88.09
5.69 1.47 6.63 78.16 754.23 11.91 878.67 100.00
L
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AN919 U 28 HaTeaNTENYTNAT e HaIRsTU NANNISITaLLEBUEY 600 rpm ABINFN

wiuWand uazilasiduanisiniy

%DRC BuAY 19%

wasi

31105 | WaE taffu uu - . *

1 nan wWanad v Ui uviv DRC % A3
aavda | nan & t e . -
sty | (i) (u1a) ({ms/ (n31) qa(n3u) U waslh | Ay

was’. (n3u) an

2h )
1 4.0 4.0 1041.67 | 10.2352 | 10.1463 | 4.4401 | 5.7107 | 69.94
2 5.0 9.0 833.33 10.3231 10.1322 | 4.2823 | 4.1854 | 77.97
B 55 14.5 75758 10.2131 10.2110 | 4.2498 | 3.6191 | 80.95
4 55 20.0 757.58 10.7251 10.1320 | 4.2388 | 3.6236 | 80.93

AN919 U 29 HATEINTRNFNAT IR A sdu NAdnNTasaLLEaw[Y 900 rpm ABLNaTH

wiunand wazilesidunnisiniiu

%DRC 13854 19%

wasil i %
nes | wadw |t et 1 e | uuahee | ke DRC | % s
laarfla | nan -\ | anad({as/ o = = <
o (un) 2 (n5u) da(n3u) U waslh | Ay
wstu | (ui) was . o
#ie) (n3u) an
1 2.7 2.7 1543.21 | 10.2567 | 10.1523 | 4.4342 | 5.6190 | 70.43
2| 38 6.5 1096.49 | 10.3784 | 10.1242 | 4.2623 | 3.9997 | 78.95
3| 438 171.8 868.06 | 10.1843 | 10.1452 | 4.2014 | 3.3996 | 82.11
4| 50 16.3 833.33 | 10.1410 | 10.0871 | 4.1209 | 2.8380 | 85.06
51 80 21.3 833.33 | 10.1929 | 10.5872 | 4.3121 | 2.8350 | 85.08
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A1919 U 30 HaTeInsRnFuaslneriainsdi NAssaLEiaue 1200 rom Aalnad

Hedunand wazilesdiunnisnniiu

wwasiita a %

ﬁ?fg Nf;:_:" nan m(;;d ;;}‘ﬁ uuahee | uuahene WY DRC | % ns

¥ o (unid) 2 (n3u) da(n3n) U wash | AnuAu
aestu | (un) was . - b

i 1u9) (o}

1 1.0 1.0 4166.67 | 10.2342 | 10.2314 | 4.2662 | 3.6961 | 80.55

2 1.3 23 3205.13 | 10.2543 | 10.2542 | 4.2524 | 3.4698 | 81.74

3 1.6 3.9 2604.17 | 10.5736 | 10.3562 | 4.2423 | 2.9029 | 84.72

4 2.0 5.9 2083.33 | 10.2483 | 10.1495 | 4.1401 | 2.7643 | 85.45

s, 2.5 8.4 1666.67 | 10.5426 | 10.3625 | 4.2122 | 2.6032 | 86.30

6 2.8 1hl.zZ 1488.10 | 10.4212 | 10.4513 | 4.2231 | 2.4144 | 87.29

7 32 14.4 1302.08 | 10.6349 | 10.4197 | 4.2042 | 2.3010 | 87.89

8 36 18.0 | 1157.41 | 10.4234 | 10.2693 | 4.1351 | 2.2331 | 88.25

9 4.5 2255 925.93 10.1247 | 10.2954 | 4.1232 | 2.0835 | 89.03

10 4.5 27.0 925.93 10.7542 | 10.1995 | 4.0998 | 2.0828 | 89.04

AN579 U 31 HaTaINNTRNLTNAs TR Hams Ty NAvnuEasauiEiay 600 rpm AaA1H

L7 74 A d' = o
Wnduassuuntdsunmanludatlau

I uuag ANULTNdunag
uas (ui) (A3u) EDTA({1addns) wuniitgiau(ppm)
1 4.0 3.63 1.7 247.50
2 9.0 4.22 7 212.89
3 14.5 3.83 1.4 193.18
4 20.0 3.65 43 188.23
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A1579 A 32 HaTeINTENEuAslaes AT NAuEaaLEiauwel 900 rpm AEAIN

Y v a A dl =~ o
Wuduwassuunidannvaaludetlou

nan UL ANuLtiudunag
15ues (um) (n3u) EDTA(1addas) wuniitgiau(ppm)
1 27 3.24 1.5 244 .67
2 6.5 3.32 1.3 206.93
3 11.3 403 1.4 183.59
4 16.3 3:83 123 179.38
5 21.3 4.07 1.9 168.80

AN519 U 33 HaTBINTRNLENAT e AAATTY NA1HFITRLEAUEY 1200 rom ABAIIN

v Na oA A o
L‘Illl‘ﬂuﬂl@\‘lLLNﬂuL‘ﬂﬂNV\Lﬂ@ﬂlﬂﬂQﬂ'ﬂu

nan UL ANuLiiutiunag
5uas (uid) (A3u) EDTA(11addas) unniigau(ppm)
1 1.0 3.54 1.6 238.86
2 23 3.59 1.5 220.81
3 3.9 3.40 13 202.07
4 5.9 3.94 1.4 187.78
5 8.4 3.72 1.2 170.48
6 .2 3.59 1.1 161.93
7 14.2 St il i 154.20
8 1A 3.74 1.0 141.30
9 22.2 4.09 1.0 129.21
10 26.7 4.36 1.0 121.21
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A579 U 34 HATEIANIEITAUADATANATUNIUTIN AHNFAIUNILILE BLEULAZAN

FNUNUNRUEI BUHY
} 2 ANHFTUNIY 5 4| mawsumiues
ANITITELUDUED 5 anueunulge | y
. i 994 R, X10 . K NH293LEIBUHY R,
LAY (FRUABUIN) WK R X10 (1/m) -
(1/m) X10" (1/m)
600 2.6 1.18 1.28
900 1.85 0.74 1.08
1200 1.3 0:53 0.65
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nMARuIN A 1 gaiunn Mg® anaunislisen
Basis: Wenean 12 Alaniu

= v v 2+ a v " e '
- {AMUINIUYEN Mg LlTNAUMNNL 600 ppm UNNEIATHAN

WINAR 10° nfuaziiMg™ ey 600  niw
y ¥ o il = + ., 12000 x 600 o
densan 12000 niu Azil Mg et g AT
- anudinduaes Mg® Awdawindu 35 ppm wNEAINGN
WA 10° nfuasiiMg®™ ey 35  niu
y ¥ ) ., 12000x35° L
fnewan 12000 niN Azl Mg” ) —1-06x—=0.42 nsy
gty Mg® el = Mg® Gusiu - Mg” iwde
=70 042 §
=6.78 NN
waluanaTee Mg*' A 24.31
faty Mg djisenly  =6.7824.31 = 0.2789 Tua

anaumalffisen Mg> + NH, + HPO,”——— MgNH,PO,

WUINFRNHARAIINATY 0.2789 Tua Fae
IR THIANAIBIAARS AB 137.31

FaNu  FalladnsINATU =137.31x 0.2789 = 38.3 nfu

WAAINKANITNAREY BNFABLNIN 50 rpm Naa1 40 wIN WU

o Ta

- NARASINATU 0.2308 NFU ANUILINFRAENT 50 NFN UNIBAIINGN

WIEAR 50 niuaziiffanuadndey  0.2308 niu
y ¥ o . « . 12000x0.2308 v
ueeda 12000 nin aziitffunusanqag 5x0 =55.392 N3N

anannsUfisendnesiu feaiadadninagu 38.3 nfu usannismasesiiiadndiinTu

55.4 ninuandiaynAsdauninziuadasin iU N T
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ANAKWIN A 2 NSRS RIINITHARNNLNTUD9 3 35 AD

1 Aafamnedlseny (lansazane DAHP AnmTnauLnTFaN LN ansan naudas
Fanaugsan fipnnagaseu 30 rpm uaan 40 wfl)

2. Favealseau Ineulasusanou uaznaufinnasiiunzan (Wansazany DAHP
AnAzneuuNNFenlutnansan naudaasaniuaiia High Efficiency Impeller 71
AME9a 50 rpm Liwaan 40 uh)

3. ﬂi:mumﬂmﬂ:%LmﬁuéqurTun'\iniﬂwﬁmﬁmwiumu‘lﬁ (laildfarsazans

DAHP lunnsanAznauuuniidey)

Basis : 1ATBILIUFINAG 1 LATAIANNTDSUNNEEAle 70 Alandu

3591 Wswaagnduditiannung1ean HUDAHP nauniANEasaL 30 rpm luian 40
AR i L - v By A - Sy

w17 fanaldlszuno 8 daluaiennmazneu LAAENLATEATUFTAAE 1 1ATEY AAEIBRITINTT
Tnagasanetlan 5.2 Alaniuani laavganniirasisuasnadnn 2 dalu ivedanzneud
uihanlgasursasausisiad laaldiuarlunsdsaznewautl 1 4alue Aaduieansou

8 £ oy By Rl . L
ARBANTTLIUNNT AD 11 F2134 40 W lAunenedu 312 AlanFuAaLATad WALTITUNLATES
CIUFIN0E 20 LATDe Aqlsunensduianum 6240 Alandu wsa 6 Ay 240 nlaniu
s a a o o A a o 1 s aa, d‘
FRTINITAANBAIUT AB 0.45 NlANFUFADUINABTURAINIG 1 LATES
359 2 Wnaagnauditiannuneean HUDAHP naunANEITaY 50 rpm Huan 40
W sranalilszanns 8 daluaiiaanaznen udadniATeEuEINeg Foudns N1T a8
aneflow 5.2 Alanfuand Tnanganiasesrussiodyn 3 4alus 34 uai ineduRznaud
uthinldgasursasgussnod Maalun1sdns 1 dalue Aniunaisunseanszuaunis
Aa 13 49lu9 14 win Tatiensdunanum 556.4 Alaniu walsaauiiipsaasussnag 20
Wwired aalaunenaduianum 11128 Alansu visa 11 fu 128 dlaniu

o a a o o A a o ' a aa dl
BATINITAANAAA LT AR 0.7 NlaniusaunaaiuaAsHag 1 1ATaq
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. Feed flow rate 366.6 L/min
1248 Kg (virtun) Area 0.88 m?
15%DRC
300ppm Mg

viv(diafiltration)

»
>

_in(diafiltration)
" 100ppm Mg**

NN

Feed flow rate 5.2 Kg/min
1248 Kg (r+01) seafv-Hih

15% DRC (624 Kg)

200ppm Mg** 2+
| Centrifugel S0ppro M|g

624 Kg (viwntu)

30% DRC
Feed flow rate 5.2 Kg/min 120ppm Mg**
v

v
gaanu+in

(312 Kg)

Centrifuge2 60ppm Mg®*
S

312Kg (sirtune)
60% DRC
60ppm Mg”*

anmsnaseluszauuatlanaazldfag

Feed flow rate 36 L/h
P £
21 (drten) Area 1.44x10” m
15%DRC
300ppm Mg>* L7

Y

/ vh(diafiltration)
’ 04, g
/ 100ppm Mg

P

|

21 (1i’1+un)
15%DRC
200ppm Mg**
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v = N ' £ - E
ARINNTWABLNN RTINS0 200 ppm ABULINLATEY centrifuge
NANTN 9 33 wudnsasldiiunaslaesiamstulszann 4 Buinslaasiamsdu wasld

wanluniamilaariainsdu 5 win

Flux nlsAa 2083 x5 minx x1.44 x10° m> =0.24 L

m?*.h 60 min

BuFuEnenegEn 2 L 13 flux 0.24 L

Buduninensan 1248 Kg = LEAREE 1273 507K flux g%xoi” =152.8 L

980 €

m

usi flux siaald 2083 #
m

L _ 152.8L
m*.h  0.083h(X)

o

an9ea (m°),

Aa1iu 2083 X A WU

narlunmnlaasAaasduaa 5 Ws = 0.083 h

anaunisaslanunsansasnld Ae 0.88 m*

by L Ry 0.88m’ :

AITIUNUNFINTIRNIN —————— = 611 Wi
1.44x10 " m

RTINS IarasganeilauAa 36 L/h x 611 =21996 L/hr =366.6 L/min
patiuannsaaglsan

el o

dd‘ Z ¥ ' [ % ' v dl a d‘ ]
959N 3 mmqamgnmwﬁuawnmmmm “lmmummﬂsmmmmummmmuugu‘lmm

D)

v [l

D

NuRFangas 0.88 Angauns WnaldnszuounislaasWansdu faadnsnsinaresanatlau
366.6 ARTFAUIN ANNTITOLLEBUEWYVINAL 1200 FaUABUIN ANAUATaNIEI ALY 0.3
17§ udadnATesumsiad Aasmnsnisivaaesanatlan 5.2 Alandu/ani

o e P o ol ol o a o
FOTIIANTINARBANTZLAUNNT AB 4 FaTua 5 w1 Ieinenedu 312 Alaniu

o a a o o & a o ] a aa dl
ARTININARNAAAUN AR 1.27 DIANTNABUNADLTIUATAIR 1 LATE
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AADENINITATUIN

] d L4 - I
&UN 1 N5 lda15AN DAHP lunisanaznauuuniideas

Lot ' . =, . dl < =1
sianauiuulu(High efficiency impeller) A2 MLT298U 50 rpm 1941 40419
NNLA L

Ao a v
WL FH UM N WL IN LTI

Samunlif tnenaand %TSC Gud 31.54 %
AMNIdNTUTRIa13azaNe EDTA (N) = 0.0049 mol/L
1F1nAsednsazane EDTA 714 (V) = 5 mi
rutminenadaeing (W)=3.19g

INAALUIN A ANNNTN (3)

e 24.31x%100,000
ST YRIIN N Mg2 FARUIUUNTEY TSC (ppm) = G 7 I 24 S8
W x(%TSC)
unuAnlugunsazls
N RIVC N Mgz+ G;w”m _ (0.0049x5)x24.31x100,000
3.19x31.54

= 591.97 ppm

11138104 DAHP i

RINNIANUIN N aumﬁ; (4)

133104 DAHP #iiin = 0.02716x (X —170)x W,

X = Bunnuwes Mg® Gudu

W, = dmininenan g (513) Nuualy 0.012 Au

unuan lugaunsaz

133104 DAHP #itfial = 0.02716x (591.97 —170)x 0.012
=0.1375 Kg

= A d‘ < '
a1 Er VIO IR NULTENNLNADDE

NANEFITRL 50 rpm 1A 40 U
annslamsmmanafisesldaisazaie EDTA = 0.3 ml

UIUBNUIE9FIBEe (W) = 3.34 g
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ANNIARLIN N ANNNT (3)
(0.0049x0.3)x24.31x100,000

3.34x31.54
= 33.92 ppm

sunnaes Mg”’ Nivaeet =

oy T
WIUTHIURRAINLN AL

ANAVANUIN N zmmi‘?; (5)
5U1UR8RA4R (ppm) = (5ﬁuﬁnaﬁmﬁ~7{ﬂuuﬁ’mﬁq /ﬁwﬁnﬁﬁmqﬁqaﬂ'\q)ﬂOOOOOO
TnainadadTiaLuiauda = 0.2308 g
vnuininenedaaging = 50.72 g
unuAn azls
1Funuaaas(ppm) = (0.2308 / 50.72)*1000000
=4,550.47 ppm

H d g s . as ) ﬂ. ]

daud 2 nslenszurunisinasiamsdusannunisnsasiadauiunyula
o o . — Fl el T
1n1192N19n789 A NLTITaLIEBWEY 1200 sausau? ANAUATEMIEBEY 0.3

U1 BRTINTINaT8988T1a% 36 ARTFARTITNY LTI WINTENINaRINENIRAUE B UAL

paduluTeanansTuanduuan 0.008 wWAT Nuua 1R

ANTNVLATBINENY =12 uAnesd
ANHMUILNUIBINENS =980 AlanfusegnuiAiias
R

TANINELBUNU(R,) =0.026 AT
fANramsanszuanduuen(R,) =0.034 AT

1 ' a 9/ d‘ [l ar o Y Z/
FLATYNTEMINHIMUNTDIE DUNUALHEIA L IR TN ZLaNTULAN (d)= RZ-R1

=0.008 WURAT
ANNITITULEIBLLE(N) =1200 SAUADUIN
fnsnsinaresansilen(Q) =36 anssadalug

X 4 3
WUNNITNTBI(A) =1.44x10" RA1TNLNAT
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2. ANANFIUNIY AINANNTT

AP,
J = ™
HR,
R, =R, +R,_+R,
ANNAUATDHLEBLLEY = 0.9 Yot
= %’ a -3 a o a =
ANHNUATBINN 1 URANDd = A0 ALANTNANAT AU
wefliefundndrieaugmdnr ) =833.33 ART/ANTIUNAT. T2 TN
wailiefunandudszadnr ) = 1666.67 ang/mITINAg. Gl

uwnuAnMualiRNaNNIg

ANNFNUNIUABUNINITALAN R =—™

E

B o 0.3x10° x1000x3600
: 833.33x1x10™°

R =1.3x10" 1/m

ANTATUNIUNAININTTALAN R, = Ay
w
_0.3x10° x1000x3600
B 1666.67x1x107>

R, =0.65x10" 1/m

ot R, =R, +R,
(R, =0.12x10"" 1/m)

R, =R, —R

ni n

R, =0.65x10" —0.12x10"
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R, = 0.53x10" 1/m
AMNANNTT | R, =R, +R_+R,
R, =0.65x10" 1/m
ansnsoagyladn R, =1.3x10" 1/m
R, =0.12x10" 1/m
R, =0.65x10"1/m

R, =0.53x10" 1/m



NANUIN 9



137

aly vas o a L4
un ﬂ'J'IN’VIuLﬂ‘i‘LI NITANNN

International conference
Arnop Meesupree, Lim Chin Hock and Chirakarn Muangnapoh, “Sludge Formation and
Removal in Concentrated Latex Industry”, 16 th Asean Regional Symposium on

Chemical Engineering, December 1-2, 2009 Manila Hotel, Manila, Philippines.



138




6™ ASEAN REGIONAL SYMPOSIUM ON CHEMICAL ENGINEERING
December 1-2, 2009, Manlla Hotel, Philippines

0190
'E-mail: nueng_engineer@hotmail.com

ludge Formation and Removal in Concentrated Latex Industry

nop Meesupree?’, Lim Chin Hock? and Chirakarn Muangnapoh?
Department of Chemical Engineering, Faculty of Engineering, Chulalongkorn University, Bangkok 10330, Thailand ?Thai
Rubber Latex Corporation (Thailand) Public Company Limited 29 Moo 2 Banbung-Klang Road, Nongyai District, Chonburi

St

sh natural rubber by reacting with Di

Yy (3

investigate the suitable condition of DAHP and sludge f

ABSTRACT: Fresh natural rubber is major raw material of concentrating process of natural rubber latex by centrifugation. High magnesium content
n fresh natural rubber bas an impact to the quality of concentrated latex. Therefore, it is necessary to remove some amount of magnesium from

(DAHP) resulting in sludge formation. The aim of this research is to

tion. On the other hand, this sh of

14 & vy
P!

nchusion, at 50 rpm and 40 minute gave the lowest residual

e el R

_ centrifuge in sludge removal process. In this study, high-efficiency impeller regarding to both axial and radial mixing has been carried out in 12
| kilograms of fresh natural rubber in a rectangular model mixing tank. Firstly, two p s; imp
" times (5, 10, 20, 30 and 40 minute) were investigated. The experimental results show that low residual magnesium concentration in fresh rubber
was observed at high tmpeller speed. At each mixing speed, the more mixing time was proceeded the less r agi [ i
h rubber was also observed. Moreover, we found that the stability of rubber particle is still good at the whole range of the experiments. In
concentration (35 ppm) comparing to the factory did (120 ppm) in non-

1l mixed rectangular tank. It can be concluded that a half of DAHP consumption
tlZOppm(hcwryspedﬁcaﬂon).Mmr.highﬂspeedwmtsugudwgeﬂzewﬂdﬂeadsmMasemﬁmesmﬁmemdenq.
' Keywords: natural rubber, magnesium removal, DAHP, sludge, rubber latex

ller speeds (30, 40, 50 and 60 rpm) and mixing

PP "

in

could be reduced in order to maintain magnesium concentration

INTRODUCTION

Brasiliensis is one of the major exportation product of
Thailand (Blackley et al, 1997). Fresh natural rubber latex
* composes of 30-40% rubber fraction and non-rubber content
‘called serum such as protein, mineral fons and water
(Kovuttikulrangsie, S, 2004). Mineral jons such as high
- magnesium content in fresh natural rubber has an impact to the
g:;mm of concentrated latex , therefore, in the first stage, it is
_ necessary to remove some amount of magnesium from fresh
' natural rubber by reacting with Diammonium hydrogen
- phosphate (DAHP) resulting in sludge formation. The reaction
* between magnesium ions and DAHP solution as shown in Eq. (1)
 is taken place in rectangular pond. After sludge sedimentation in
. the pond, the concentrated latex is traditionally produced using
*“centrifuge.

Mg2* + (NHa)2HPO4s = MgNH4PO4 + Hz + NH3 Eq.
(1)
DAHP Sludge

Huge energy and washing water consumption in centrifugal
operation due to the frequently sludge clogging is challenged to
solve this problems (Thai Rubber Latex Corporation (Thailand)
Public Company Limited). From mass balance around centrifuge,
we found that sludge formation is prolonged in centrifuge due to
the incomplete reaction of DAHP in the non-well mixing pond.
Therefore, high-efficiency impeller regarding to both axial and
radial mixing has been carried out in order to improve the mixing
capability. :

The aim of this work is to study the effect of mixing speeds and
times on sludge formation using Diammonium hydrogen
phosphate (DAHP). On the other hand, this should improve
energy consumption of centrifuge in sludge removal process.

atural rubber (NR) produced from rubber tree Hevea

MATERIALS AND METHODS
Materials

Batch Reactor Apparatus

A Rectangular shape mixing type reactor with length, width
and depth of 40, 28 and 17 cm, respectively was used in this
study. The impeller for mixing and cover including the holes for
fresh natural rubber sampling are installed at the top. In this
study, high-efficiency impeller regarding to both axial and radial
mixing has been used. Figure 1. shows the batch reactor
apparatus.

Figure 1. Batch Reactor Apparatus

Fresh natural rubber was kindly obtained from Thai Rubber
Latex Corporation (THAILAND) PCL. All chemicals such as
Diammonium hydrogenphosphate (DAHP), ammonia solution,
ethanol, magnesium sulfate (MgS0+7Hz0) commercial grade
were purchased from Aldrich.

Methods

12 kilograms of fresh natural rubber was carried out in the
rectangular model mixing tank at the room temperature. After
that an amount of DAHP calculated from Eq. (2) was added into
the tank.

362
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gmagnwlum concentraﬂon in: dle pond. Consequently, all taken
samples were ana!yzed for residual magnesium concentration
3) and formed slndge Eq. (4) at the mixing times of 5, 10, 20,
40 minute, nwecuvely The stability of rubber particle
also determined.

l
B
&
E

: Magneaum mncentration (ppm) =
: (NxV)x24.3]x100000
WX (%ISC)

3)

here: :

: Nis concentration of EDTA {mol/1); V is volume of EDTA used
(ml); W is weight of the sample (g); %TSC is percent by mass
¢ of Total solid content in fresh natural rubber

Sludge concentraﬂon h);)m) = (weight of dry sludge / weight of
“the sample)*1,000,000 )

Partide ‘s’iz_e;\,of sludge is measured using LS Particle Size
“Analyzer (The Beckman Coulter LS 13 320 Series).

RESULTS AND DISCUSSION

Effect of mlxingspeed and mixing time on residual
magnesium and sludge concentration
& dhe expenmemzl results show the residual magnesium
 concentration (Figure 2.) and sludge concentration (Figure 3.)
in fresh rubber at impeller speed 30, 40, 50 and 60 rpm when
- mixing times was proceeded. At each of mixing times and mixing
speeds, the distribution of the residual magnesium concentration
at the first and the third positions (tank curb) are higher than the
magnesium concentration on the second position (the middle of
- the tank]) owing to-the use of non-well mixed rectangular tank(
“factory type) (-data not shown). In addition, low residual
: magnesium concentration (Sastry, CA.et al, 2000} in fresh
rubber was observed at high impeller speed. At each mixing
speed, the more mixing time was proceeded the less residual
‘magnesium_ concentration in fresh rubber was alse observed.
‘Regarding to the sludge formation at each mixing speed during
the reaction proceeded, it ‘was found that the highest sludge
concentration is at 50 rpm. It is in line with the result of the
lowest residual magnesium concentration at 50 rpm.

3Pro-DOIFCI8
{Amount of DAHP = 0.02716% (X —170)x ¥, @ K ; 1
B § . :
iwhere: | o T RF 2
= »Xisamountofmltialmagmsiumperinitial'l‘sc(totalsolid R |G e
- content) (ppm) € N Rgn
» wr:sweigmofmmfreshmmmmbberusedmg) §° T s
DX 3 : 3
nemnxnuewassﬁmd at the impeller speed of 30, 40, 50 i \ﬁ\\ Tl
dwmmmesampleswmdmwnoutatmreedlﬁerem i s : e
i 0 10 .20 0 « 5

ngmz.l-:ﬂectofmxlngspeedsandmiﬂngumaonmﬁoof
Creg™ to Cung?*

*100 (%)

ERESENENE

° “10 a0 U g S i
s i) 3.
Flgun&liﬂ’ectofmbdngspeedsandmlx!ngtlmwonnhoof
Cstoage to Cug?*, reacted

Effect of mixing time and mixing speed on sludge particle
size

The partidle sizes of sludge were analy'xed to support ‘the
formation of sludge at different times and speeds. Table 1 and
Table 2 illustrate the bigger sludge particle size was observed
whereas times and Speeds wereincnased. “To compare the
sludge formation from fresh natural rubber and magnesium
solution, it is interestingly finding that rubber colloid particle
might adhere to the siudge to form bigger size. These finding will
lead to modify the method of sludge removal ln me future.

Table 1. Effects of mixing times on sludge particle

size at 30 rpm
time(min)  ‘mean particle size(micron)
5 1.778
20 5.319

40 1039

Tdnlez.ﬂreasofmlmgspeedsonsludge panide

size at 40 minute
mixing : meanofﬁ;e particle”
speed(rpm) __size(micron)
3p:ie 1039
50 1162
50(control)* 10.45

« magnesium solution
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vMomover.ni’snebesalymlnvesdgane'thembﬂnyofﬁsh magnesiu ation (3 in | y
natural rubber at different mixing speeds. As shown in Table 3, it did (120 ppm) ‘A half of DAHP consumption could
kfoundﬂmtthembﬂityofmbberpamdeissdllgoodatlhe reduced in order to maintain magnesium conce:
whole range of the experiments. at 120 ppm (factory specification). Moreover, the

speed promotes. ‘bigger sludge size which |

S ; increase two times oentrlfuge efficiency.
Table 3. Mechanical w time of fresh natural rubber p

: Initial Stability for

Mixing speed stability(m 8hr Different

(rpm) _in) (min) time(min)
30 146 128 0.18
40 135 1.09 026
<750 148 118 030
60 146 102 0.44

Regard(ngmthepmvlousaq)enmentzlresuhs.dnmndmon
/at 50 tpm and 40 minute gave the lowest residual - magnesium
. concentration {35 ppm) comparing to_the factory did (120 ppm)
non-well mixed rectangular tank. It can be concluded that a
- half of DAHP consumption could be reduced in order to maintain

magnesium concentration at 120 ppm (according to factory

spedﬂuﬁon)[dmnotshown).

From the best condition ‘of mixing ‘speed and mixing time
‘operation at 40 min and 50 rpm, the suspension was allowed to
settle in the pond. Then the top portion was fed to the centrifuge
.lnorderwmldyﬂteenugyconsumpﬁon.*rheus\ﬂtshowsﬁut

energycommpﬁonatmcondiﬁongavemexgymnsmpdon
two times less than the factory did.

_ CONCLUSIONS AND RECOMMENDATIONS

From  the 'experimental results, it can be conduded and
recommended as follows:

-htm £
1. The rwdual nmagnesium concentration in the solution :z.jmmwwhwsws
.decreased when the time and mixing speed were ’

: ;incuased.

2. In case ofsludgeformaﬂon. the lncrusmgofdmeand
mixing speed promote the higher sludge concentration
with bigger particle size. The suitable condition was at
50 rpm and 40 minute which gave lower . residual
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