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#1514 1.1 Chemical composition of natural diatomites. i

Element (a) (b) () (d) (e) €3]
(%)

Si0, | 9139 | 869 | 86.0 | 7992 | 91.20 | 7236
ALO, 197 | 310 | 580 | 658 | 320 | 13.10
Fe,0, | 048 | 110 | 160 | 356 | 070 | 3.65
TiO, 010 | 018 | 022 | 048 | 016 | 042
P,0, 000 | 015 | 003 | NA | 005 | 001
Ca0 05t | 041 | 070 | 143 | 019 | 037
MgO | 004 | 065 | 029 | 098 | 042 | 051
Na,0 NA | 088 | 048 | 065 | 013 | 0.8
K,0 007 | 088 | 053 | 072 | 024 | 135
LOI 418 | 38 | 440 | 491 | 360 | 647

(a) Burney diatomite, Shata county, CA, USA.
)] Celite 266, Johns-Manville diatomite, USA.,
(c) tmdm‘jﬁu
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3‘1] 1.3 SEM photomicrograph of Rio Chiquito De Las Nubes diatomite, Costa Rica."”
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g‘i.l 1.4 SEM photomicrograph of macropores of selections of diatorn.( 8100 X )2l
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1914 1.2 Physical properties of diatomite. "

(&} (B) - (C) (D) (E)

Burney L.Camastro Nan Jo Burney L Comastro

(1})> 63 um (%) 0.8 1.2 18.2 Q 0

(2} 63-10 pm (%) 9.9 5.0 3.3 7.0 24.0

{3) 10-2pm (%) 68.5 21.1 19.6 +  88.0 66.5

(4) < 2 pum (%) 20.8 72.1 58.9 5.0 9.

{5) Graphic mean (pum} 4.8 1.5 1.5 5.3 6.8

(6) Bulk density (g/cm3) 0.298 0.250 0.245 0.296 . 0.407

(7) sSG 2.01  NA 2.26 NA NA

(8) Porosity (%) 85 NA B9 79 NA

(9) Surface area (m2/g) 13.1 59.8 NA 3.4 4.7

(A) Burney diatomite, Shasta County, CA, USA. High purity: extracted by
Grefco Inc. for filter-aid production.

(B) Loma Comastro, diatomite, NE of Liberia, Costa Rica. Impure: ~ 22%
clay mineral content plus alunite—group minerals {Inglethorpe, 1950).

{C) Nan Jo diatomite, Lampang, Thailand. Impure: 30-40% clay mineral
content plus 12% guartz pand 6% goethite (Inglethorpe, 1991).

(D) & {(E) show values for samples calcined at 1100°C for 1. hour.

(1)-(4) Particle-size distribution by wet sieving & sedimentation.

{3

Mean particle-size of <63 um fraction.

{6)-(9) Values for dry powdered samples.
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1914 1.3 World diatomite production (tones). ®

1989 1990 1991 1992
Algeria 4,400 4,156 3,629 4,000
Argentina 6,301 7,000 6,100 7,000
Australia 12,600 10,000 11,000 11,000
Brazil 21,320 13,279 12,442 14,600
Canada 3,060 3,600 3,000 3,000
Chile 3,315 3,877 5,557 5,693
Columbia 3,600 3,100 3,890 4,356
Costa Rica 6,600 6,000 6,000 10,000
Denmark
(moler) 100,000 90,000 90,000 90,000
France 250,000 250,000 250,000 250,000
Germany 46,300 46,800 44,360 40,000
Tceland 24,900 24,900 23,016 19,946
Ttaly 25,000 25,000 23,000 26,000
Eenya 1,968 750 2,395 2,112
South Korea 75,019 55,445 91,126 76,775
Mezxico 45,920 51,064 55,916 45,000
Peru 20,000 20,000 26,000 25,000
Portugal 2,999 2,270 2410 1,850
Romania 50,000 50,000 40,000 40,600
South Africa 133 2,798 2,352 576
Spain 83,943 108,000 110,000 110,000
Thailand 1,421 4,593 7,328 10,425
Former USSR 260,000 250,000 220,000 150,000
UK 270 240 220 120
USA 617,000 631,000 610,000 595,000
Yugoslavia 6,081 6,119 4.0060 5,000
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Taezve luddulngjgminnldnludnd Wy luanigoadainnili1gg
82% vownAafmaisn”  dleenndauiAidiumssaonsos (flter-aids) i Aefiaamusens
mauniigs ffim Ca uas Fo d1 suviilmssufiazme 18 (soluble salts) TutlSananton won
nnudsSiauTAnmun Wiz Ay 15U N5 FuFUG (high permeability) TAnuBIHTU
10 (high porosity) HvinmoynnsilaasBeamanzay mlduunaesedlumsazasises
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wﬁﬂﬁmcﬁﬁaﬂumaammﬁﬂuqmmﬂﬂﬁml,azmﬂ%ﬂuﬁ"aq W sawldfandaduaiae
(pharmaceuticals) ({ef 19 & (whisky) deiweld  itudomae (fuels) 1,{1371'14@51\1@1
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A13N 1.4 Physicals properties specifications of diatomite for filtration grades.(USA.) °

Properties Hyflo  Celite
(physicals) Super-Cel 545
Color Off white Off white
Appearance Powder Powder
Origin Marine Marine
Description Flhux calcined filter-aid | Flux calcined filter-aid
Loss On Ignition (LOT) 0.5 0.5
Specific gravity 23 23
Wet density (g/1) 3450 355.0
Median particle size(pm) - 28




#1191 L5 Chemical properties specifications of diatomite for filtration grades.(UK.) ™

Properties Celite | Dicalite | Clarcel Meyer
{chemical) % Breloh
Si0, 89.6 88.92 71.0 95.48
ALO, 40 3.12 16.0 1.15
Fe,0, 15 1.61 1.0 145
TiO, 0.2 0.16 - 0.14
CaO 0.5 0.4 1.5 0.14
MgQ 0.6 0.78 1.5 trace
Na,0 33 491 9.0 0.49
K,0 33 491 9.0 0.88
Water soluble mater 0.15 - - -
Moisture 0.1 ¥ 2.0 0.21
Loss On Ignition (LOI) 0.2 - 1.6 0.6

1.7.2 @159 2N (Filler) "> >

Tumsgeamnisuleezne luminnlaflumsdududiududures wuluwdafadt
§ wma@n o9 ndytaet ey wsmsdaiy Wemidnyazmamen Wy a mign
Furhiu uasmanzdavesium AruRmy nedmal yazanuudnnualse Sludu
Mo lFrAnfusilqunmiasumunindesms Taomwslusndadadtd sziviaozvelud
untfifuesdauduiniiqa wuludwan flat emulsion SAdeuet (vanishes) wazHso R
(primen)  ews e fleruiiA fatiing AmnAsasnmunldalSuararsiuias wonv IRt
Wnssusdatui el Saondaie uashlidedinnmsoy dautmdadast
winna1a@n lnoznelud ez ldfhiaiswan anti - blocking 1wy FAduInBefidu siianiw
nuiud szaa 500-3000 pm fiodlosfumsAnduusaiiondy Taewa 11 neznelud
Fdlumensiiaeaunide  wilafInnssuds (natural grade) uAzFiIATEM fluk -
calcination 487 (fluk-calcined grade)

qudnuuzmmizvedlnosne ludiminnldoushumsgdulinoasdon Suaal?
Tumsieft 16



10

#1134 1.6 Physical properties specifications of diatomite filiers for plants and plastic. 1

Product Colour 245 pm <20 pm <10 pm < S5pm <2 um  ©Qil pH RI Bulk surface Soluble LCI
absorption density area salts
(%} (1) [43] {1} (t}) 1@;/1009) {g/cmd) (m2/q] (H. . [§ 3]
Celite Superfloss® white 0.1 NA HA Nh NA 120 9-10 © 1.48 NA 0.7-3.5%5 HNA NA
Celite Silver Frost K5° White Crace NA NA NA NA 115 9=-10 1.48 NA 0.7-3.5 NA NA
Celite White Mist® White trace NA KA NA NA 160 9-10 1.48 NA 0.7=-3.5 NA NA
Celice 2664 Grey 0.5 96 92 NA 1€ 135 6.5 1.42 0.128 MA KA Ha
Celite 4991 White Ltrace 99 82 Na 1 105 9.5 1.48 0.136. WA NA HA
Celice 2820 White 1.5 96 1] NA 3 110 9.5 1.48 0.136 NA RA HA
Type 1 diatomite! o 15 70 10 / 7/ 60-100 6.5-10 / / / 1 15,
Type 2 diatomitet / 5 75 240 3 !/ 60-100 6.5-10 / 7 / 1 i
* Moreland in Katz £ Mllewski (1987).
i Remmers & Kranich, in Lewls t198_6}.
' BS 1795 {1976).
2,10, 12,17
1.7.3 #1734 (Insulator)
o o . = P o
Tunuusn 13w Skamol a2 Damolin TAREABIAUIUIIN “Moler” Bufluiagiv
ad 9 1 . 'l = a Ao ] . g/
F3TMATR Idnndukausende laoznelud uaz Aurilafiond “plastic cay” 19 lu
= = 3 o i = 1 sy ]
5 20 - 25 % FedluduiilSue Fe,0, uay ALO, ige dgauuii 18T auAnudena
o A =y Ll ] = o o v o o 3 A v
sougs eanmlSuastesinmeludtseiniilimsunsvesiadr §¢libanstem
4 F o ] al ¥ RI’.’ Ao aa a 9 =5 (]
AU e unzdinudemsfansenvensa HennninnlsanaiialZwansiudu
L7 o s - =y ‘g o of J e o
Ysenouudnilimanoeudmienady skgs Aeduldon nasuiadindnitaisy
¥
win 1l FouldateeneTaomme tumsahamwestionng wezauufuaydouly
A - H o a/ ::
furnace Feuaasauiantamonnyed laszne ludi s gnuiu dswaaslumis il 17
1913 1.7 Typical physical properties of diatomite insulation bricks.
ROTOL HIPOR (450)
1) Bulk density (kg/m3) 800 - 4590
2} Porosity (%) 66 81
3) Cold crushing strength (kg/cm?) 100 8
4) Modulus of rupture (kg/cm?) 20 NA
5) Thermal conductivity (kcal/ m hr °C) 0.17-0.21 0.09-0.16

- Data source: Skamol-Skarrehenge Moler-vaerk technical literature.
(Thermal conductivity wvalues quoted are for temperature range 200-800°C.)

Al
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1.7.4 013g@adii! (Absorbents)'* ™"’
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ARSIz e AR 1%"1umsg1,ﬂci';'ﬂJ?Tmanfuﬁamn?m1uﬁé’auﬁ1 (dye waste

¥ o 5/
O wagldlumsSinlgsunmase@nsoil treatment)  wagthithuiouTans

- water)
» 9
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Tumsvh chromatography support media”  wag 1iuAI (carrier) “iulugaavnssuns
WA S ud g s a(catalyst carrier) Ni Tudunoumsd hydrogenation ag 14ifty
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1.8 159390509 (Filter-aids) >

msdaenses Ae Tagierdawlumsiudysmsuensenivveanaifuvedslsd
auysel uazgaudusanmsnsesligeiy Tasiimsgaduasniooynafidvwmdn 13y
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ASZUIUMSNTDL 624 body feed sxifamsaznaufudauiiudountouuufia filter septum
» 3 td
Tnafianisindousgaesdnumein $u precoat UAZHY filter-cake InoudnzFuanunwguiy
Qs 4 o g =1 oA e ¢3 l a W -4 ag
#n aeazi ¥ filter seprum HusrAnEamlumsnssafiuiu et ldmsnseasrdn ua
twtlosfufansgadurneniod AumuATMdRIRNBRISMINTBIAINGLN LS
c?n: ] o e ' o ar ¢¥ ¥ or arey
wennnitenyndsedniamlunsnsesveslassnelud dstnegiuauifuesns
4 & e gt

nyoeaBlsemsfe flow rate oz darity Fasadiudqsandanaestiiasuliannms
Wutpauiamsifiuasdisnsesiie anuemnseimsansvaziiudaseulfvounaliva
HTUE330A589 138 “permeability” Haz AumAsvsInIWNIwBsEYNIATIRANTigAvTBYES
Frunsos Nesuldvoumar lnasnmdsnndvanuviunoeeyldud?  “mean  hydraulic

& wa o e A L] 3 A . P4 A
radivs” Fudusuiiandniidiigussassionses  lnefitiio permeability LW flow rate W
. A& ) . A ) Fo oo '
¥IULID mean hydraulic radius (WU clarity 92aA09  UINWINUBIURUDNHUS VDI ITHN
NTDININUHAIANY AsllTIeazDeauaasiua1sen 1.8

11-12

1314 1.8 Filtration properties of diatomite filter-aids

Flowrate’ ‘Clarity’ .
Mean Wet Total Effective Mean

Measured = Hydraulic Cake’ Void Void Particle

Permeability Radius DensiEy Volume Volume Size 8G
Product (Hm2] [pm} (g/em3] (%) (%] [pm]
Picalite 215 0.02 ¥¢ NA NA Na NA 5.3 2,25 4
Burney 0.04 NA 0.42 79 NA 5.3 2.01
Superzid 0.04 # NA 0.352 % 84 NA 5.9 2.25 #
FP1W 0.069 @2 6.3 e | NA NA 17 @ NA NA
Celite 578 0.07 * NA : Na 83 * 27 * 7.1 % NA
FP4 0.20 @ 0.5 92 NA NA 25 @ NA . NA
Standard Supercel( .22 @ 0.7e NA 86 * 35 * 6.8 * NA
Speedflow 0.22 ¢ NA 0.368 % 84 NA 7.5 2.25 &
Hyflo Supercel 1.62 * NA NA 86 * 58 x 1.7 * Na
Nan Jo (av.) 0.02 NA i 0.59 73 NA 3.1 2.17

® Reed & Freeman {1991).
* Reed & Picksley (1987).
# Manufacturer’s data
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we - diatomlte particle

- — liquor particle

Liquor + bodyfeed
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Filtrate

Glogsary:

Filter septum - a wire mesh or cloth screen upon which precoat 1is
deposited

Preccat - a thin permeable bed of diatomite particles deposited
on filter septum prior to filtration .
Filtration - process for removinyg suspended particles from a
liquor

liquor - industrial fluild containing particles in suspension

Body fead - diatomite added to the liquor to maintain flowrate by
lncreasing porosity of the filter-cake.

Filter-cake - a layer comprised of diatomite and liquor particles
which builds up on the surface of the precoat during filtration
Filtrate - clear liquor that has passed through the precoat
Flowrate - volume of flltrate that passes through precoat with
respect to time

Clarity - amount/or lack of particles present in filtrate

§‘1| 1.5 Schematic diagram of an industrial filtration process. 2
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