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ABSTRACT 

This document presents the designs of the particu late 
filter and humidity filter that are going to be used in a hydrazine 
and gas feed Une for preliminarydevelopment testa of catalytic 
hydrazine thruster in a test bench. 
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1. INTRODUÇÃO  

1.1 - DEFINIÇÃO DE OBJETIVOS  

Dois tipos de filtros são previstos para a linha da ban 

cada de testes do sistema propulsivo a hidrazina: filtro de 	partícu 

las e filtro de umidade. Os objetivos da utilização desses 	filtros 

são: 

a) Filtro de partículas: reter as impurezas sOlidas 	(particula 

dos) existentes na hidrazina para impedir possíveis entupimen 

tos econtaminação na linha, principalmente na eletrovãlvula, 

capi lares e injetor do propulsor. 

b) Filtro de umidade: fornecer gãs de pressurizaçãoe purga (N2) 

isento de ãgua. 

1.2 - CONCEPÇÃO DOS FILTROS  

0 filtro de partículas foi idealizado inicialmente 	so 

bre um elemento filtrante do tipo tubo de aço sinterizado, mas 	deci 

diu-se posteriormente empregar um outro tipo de elemento devido à pos 

sibilidade de desprendimento de partículas do tubo de aço. O elemento 

escolhido e uma membrana de teflon, compatível com hidrazina, capaz 

de reter particulasde tamanho da ordem de 5pm. 

O filtro de umidade ser; concebido de forma bEm 	sim 

pies, pois se pretende utilizar N2 superseco na linha; assim, 	esse 

filtro ser ã apenas um componente de segurança. O filtro de umidade de 

vera empregar zeOlito (peneira mclecular) como elemento adsorvente de 

ãgua, visto que e umexcelente adsorvente enão desprende partículas. 

-1 - 
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2. ESPECIFICAÇÃO E PFOJETO DO FILTRO DE PARTÍCULAS  

2.1 - INTRODUÇÃO  

0 objetivo da utilização do filtro de partículas é fil 

trar a hidrazina proveniente do tanque de alimentação para evitar pos 

síveis danos e/ou entupimento na linha (tubulação, válvulas, medidor 

de vazão, eletroválvula, micromotor). 

2.2 - REQUISITOS DE PROJETO  

a) Filtragem de particulado: > 5pm. 

h) Vazão de hidrazina: M < 2,5g/s. 

c) Perda de carga: áP < 1 bar (< 5% P
tanque

). 

d) Pequeno volume de hidrazina residual. 

e) Material compatível com hidrazina. 

2.3 - ESPECIFICAÇÃO E DIMENSIONAMENTO  

2.3.1 - ESQUEMA DO FILTRO  

Toma-se como modelo um tipo de filtro existente 	comer 

cialmente (Millipore Catalog and Purchasing Guide, 1983) com elemento 

filtrante plano. Esse modelo de filtro e de construção simples e sa 

tisfaz o requisito de pequeno volume de hidrazina residual. A Figura 

1 mostra o esquema do filtro. 
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Fig. 1 - Esquema do filtro de partículas. 

2.3.2 - ESPECIFICAÇA0 DE MATERIAL COMPATÍVEL COM HIDRAZINA PARA 	A  

CONSTRUÇA0 DO FILTRO  

- Carcaça aço 304. 

- Anéis de vedação: o - Ring de teflon. 

- Telas de suporte: aço 304 ou aço revestido com teflon. 

- Elemento filtrante: membrana de teflon com porosidade 5pm(Mil 

lipore - Mitex L S). 

2.3.3 - CALCULO DA AREA DE FILTRAGEM  

Os cálculos são efetuados com base nos dados forneci 

dos no catálogo da Millipore. As informações relevantes são apresen 

tadas no Apêndice A. 
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2.3.3.1  - CÁLCULO DA ÁREA DE FILTRAGEM CONSIDERANDO QUE AP = 1 BAR = 

14,7 PSIA ATRAVÉS DA MEMBRANA  

Para AP = 14,7 psia e membrana de 5pm (LS), o gráfico 

da Millipore fornece para ãgua: 

= 50m1/min.cm2  = 0,833m1/s.cm2 . 

Visto que a densidade da hidrazina e 	aproximadamente 

igual ã da ãgua, tem-se que: 

-A- = 0,833g1s cm
2

. 

O requisito de projeto para o fluxo de massa e: 

2,5  
(ffl)

max 
= 2,5g/s 	A = 0,833 - 3cm2 . 

Regra para projeto de filtro (Millipore): usar 	uma 

ãrea 4 vezes maior do que a ãrea calculada para permitir uma 	Lima 

utilização da ãrea do filtro. 

Aplicando essa regra, obtem-se: 

A
filtro 	

12cm2 
-* 

d
filt 	

= 39mm.
ro  

Com essa ãrea, calcula-se o AP efetivo de filtragem: 

= 0,208g/ s cm A = 12cm2 	 max 	2 g
5 

2 

A 	- 12  

OU 
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= 0,208m1/s cm 2  = 12,5m1/min.cm2 . 

O grãfico da Millipore fornece AP = 2 psia para 

V = 12,5m1/min.cm2 . 

2.3,3.2 - CÃLCULO DA ÃREA DE FILTRAGEM CONSIDERANDO QUE V =1GPM/FT 2  

A Millipore aconselha dimensionar o filtro para uma va 

zao de lgpm/ft 2  ou menos com o objetivo de maximizar o volume total 

a ser filtrado. 

Para V = lgpm/ft 2  o grãfico da Millipore fornece: 

AP = 0,5 psia. 

O cãlculo da ãrea e: 

V = 1gpm/ft 2  = 3800m1/min. 930cm2 , 

= 0,0681m1/s cm2 , 

= 0,0681g1s.cm
2

. 

Para (ri)
max 

= 2,5g/s, tem-se: 

A 	
2

'
5 

= 0,0681 = 36,7cm 2 , 

A
filtro 

= 36
'
7cm2 

—* 
d
filtro 

= 68
'
4mm 
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2.3.3.3 - CONCLUSÃO QUANTO AO DIMENSIONAMENTO DO ELEMENTO FILTRANTE  

As membranas da Millipore de teflon de 5pm são disponi 

veis nos diâmetros de 13, 25, 47, 90, 142 e 293mm. Atraves dos resul 

tados obtidos nas seções 2.3.3.1 e 2.3.3.2 e visando o menor volu 

me residual possível no filtro, especifica-se a membrana LSWPO4700, 

5pm, 47mm de diâmetro como o elemento filtrante do filtro de partícu 

las da linha de hidrazina. Essa escolha e conservativa, visto que 

a hidrazina armazenada no tanque deve ser pre-filtrada. 

Esse dimensionamento permite que o filtro possa 	tam 

bem ser utilizado na linha de N2 para purga. De acordo com os dados 

do catãlogo da Millipore, para uma pressão de saída de 1 atmosfera e 

com 10 psi de pressão diferencial, a vazão atraves da membrana e da 

ordem de 5 litros per minuto/cm 2 . Para um filtro de 47mm a vazão to 

tal pode assumir facilmente valores maiores que 1 l/s (CNTP), o que 

e suficiente para a purga de N2. 

2.3.4 - DIMENSIONAMENTO DA CARCAÇA DO FILTRO  

2.3.4.1 - ESPESSURA DA PAREDE 

Visto que no ha restrições quanto a um 	dimensiona 

mento da carcaça, faz-se um cãlculo simples para determinar a espes 

sura mínima das paredes do filtro. Considera-se aqui um cilindro sob 

pressão. 

Espessura da parede lateral:  

D = diâmetro do filtro, 

t - 	 P = pressão mãxima, 
D x P  

p 	2 x -c
esc 

Tesc = tensão de escoamento do material . 
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Considera-se que: P = 50 bar = 50x10' Pa, 

-3 

Ddi = 55mm = 55x10 m, 
meo 

(Te sc ) aço 304 = 240x10
6  Pa, 

 

•• t = 0,6mm. 

Espessura da base do cilindro:  

1/2 

K x P  
t b 	T 	

) 

	

x k 	= 1,24 

esc 

	, 

t
b 

= 4
'
4mm. 

Conclusão 

A carcaça ser ã superdimensionada naturalmente, pois a espessura 

das paredes ser ã maior do que os valores calculados em função da pro 

fundidade dos furos com rosca e dos furos para os parafusos do flan 

ge. 

2.3.4.2 - PARAFUSOS DC FLANGE  

Cãlculo da força axial total nos parafusos: 

ITD 2   
F =Px 	... F= 1212kgf. 

4 
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Especificação dos parafusos:  

0 filtro a ser construido e pequeno e a carcaça será 	bastante 

rigida. Portanto, cinco parafusos sãosuficientes para garantir a ve 

dação. A força em cada parafuso será: 

F =F 	F 
P 	• • - 	= 242kgf. 

A área transversal de um parafuso será: 

S = —1-3 	parafuso de aço:
adm 

= 2400kgf/cm2 , 
T
adm 

S = oJ o icm 2 . 

0 diâmetro correspondente e: 

d = 3,6mm. 

Se um fator de segurança K = 3 for empregado, tem-se que: 

d = 6mm. 

Alem disso, hã o fato de o filtro ter sido dimensionado 	para 

p = 50 bar, enquanto a pressão máxima de hidrazina no tanque não de 

vera ultrapassar 25 bar. Assim, espEcificam-se para o filtro cinco 

parafusos com sextavado interno 1/4 - 20x1", ou M6. 

Detalhamento do filtro de particulas:  

Todas as especificações e dimensões do filtro de particulas são 

apresentadas nas Figuras 2 e 3. 
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—Fig. 2 - FiTtro de partictiras. 

(continua) 
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Fig. 2 - Continuação 
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10 ANEL 01 TEFLON 02 

09 CONEXÃO DE ANILHA 02 AÇO 1NOX 316 

08 ELEMENTO FILTRANTE 01 MEMBRANA DE TEFLON 

07 TELA 02 AÇO 

06 PLACA DE SUPORTE 02 AÇO 1NOX 304 

05 ARRUELA 10 AÇO -0 6.5mm 

04 PORCA SEXTAVADA 05 AÇO- M6 
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Fig. 2 - Conclusão 
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il 47 mm 

MATERIAL z CHAPA DE AÇO 304 
0,/ mm DE ESPESSURA 

Fig. 3 - Tela de suporte da membrana do filtro de par 

tículas. 
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3. ESPECIFICAÇÃO E PROJETO DO FILTRO DE UMIDADE  

3.1 - INTRODUÇÃO  

O objetivo do filtro de umidade e reter umidade 	exis 

tente no gás de purga (N2) da linha de hidrazina. 

3.2 - REQUISITOS DO PROJETO  

a) Pressão do N2 de purga: < 5 bar. 

b) Vazão do N2 de purga: < 10m1/s. 

c) Umidade aceitãvel no N2 apOs passagem pelo filtro: 	traços 

(poucas ppm). 

d) Temperatura do N2: temperatura ambiente. 

3.3 - ESPECIFICAÇÃO E DIMENSIONAMENTO  

3.3.1 - ESQUEMA DO FILTRO DE UMIDADE 

O filtro de umidade ser ã apenas um componente de segu 

rança na linha de purga, pois o nitrogenio a ser utilizado jã 	serã 

especificado superseco. Esse filtro será constituído 	simplesmente 

por um tubo de acrílico preenchido com peneira molecular (zeOlito) e 

com indicadores do tipo sílica-gel. Se houver saturação do adsorven 

te, esta ser ã indicada pela coloração do indicador e visualizada 

diretamente atraves da parede transparente do filtro. Serão utiliza 

das também membranas fibrosas de teflon nas extremidades do filtro 

para impedir a passagem de partículas que possam ser desprendidas do 
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adsorvente. Em frente do filtro de umidade ser ã colocado um filtrode 

partículas (jâ projetado para a hidrazina) cuja função ser ã reter as 

partículas finas (> 5pm) oriundas do filtro de umidade. 

O filtro de umidade e esquematizado na Figura 4. 

'ABSORVENTE 
PM 4 

Fig. 4 - Esquema do filtro de umidade. 

3.3.2 - DIMENSIONAMENTO  

Especifica-se o diâmetro interno do filtro de umidade 

em função do tarugo de acrílico disponível no LCP (2 pol) e em fun 

ção dos tamanhos das membranas de teflon disponíveis comercialmente. 

O diâmetro interno do filtro ser ã de 25mm. 

3.3.2.1 - ESPESSURA DA PAREDE DO FILTRO  

A pressao maxima no filtro e: 30 bar = 30kg/cm
2

. 
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A tensão de escoamento do acrílico e 500kg/cm 2  

D xP 	25 x 30  
tP =  2x T 	

= 

	

P 2 x 500 	
—* tip = 0,75mm. 

esc 

A espessura mínima da parede do filtro e da ordem 	de 

lmm; no entanto, essa espessura devera ser bem maior para poder aco 

modar os o-rings de vedação. Automaticamente haver ã um superdimensio 

namento do filtro. 

3.3.2.2 - COMPRIMENTO DO TUBO DE ACRÍLICO  

Uma vez fixado o diâmetro interno do tubo, 	determi 

na-se o comprimento em função da quantidade de peneira molecular 	a 

ser utilizada como elemento adsorvente da umidade. 

O volume do filtro e: V= L-D17 	. L , 
4 

onde: 

4V, 	4m 
L = Tr--E-2)  - OU L = 

D = 25mm = 2,5cm, 

p = 0,7g/cm3  (massa específica da peneira molecular) , 

L = 0,29xm. 

Da literatura anexa tem-se que 100g de peneira molecu 

lar do tipo 4A adsorvem de 22 a 28g de ãgua. Por outro lado, o nitro 

genio superseco possui um teor de ãgua da ordem de 5 ppm. 
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Segue-se uma estimativa da quantidade de ãgua que pas 

sa pelo filtro durante um período de purga relativamente grande, por 

exemplo durante 100 horas. Admite-se que a pressão do N2 de purga e 

5 bar e a vazão de 10m1/s. 

O volume total de N2 a 5 bar que passa pelo filtro em 

100 horas e: 

10 	x 100 x 	60 x 60  
VN2 

	

1000 	
1 , 

100h 

VN2 1 	= 3600 1 = 3,6m3 . 

100h 

A massa correspondente a esse volume e dada por: 

PV 

100h 

onde: 

P = 5 bar = 5x10' 

V = 3,6m3 , 

T = 293K, 

N .m 
R = 286,8 — 

kg.K ' 

e 
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MN2 	= 21,4kg. 

100h 

Se o teor de ãgua no nitrogênio e de 5ppm, então a mas 

sa de ãgua que passa pelo filtro em 100h de purga é: 

21,4 	 - 4 

MH20 	= 5 x 
106 

 kg = 1,07x10 kg ou 

100h 

MH20 1 	= 0,11g. 

100h 

A quantidade de peneira molecular necessãria para 	ad 

sorver essa massa de ãgua e da ordem de 0,5g, visto que 100g de 	pM 

adsorvem 22g de H20. Decidiu-se especificar uma quantidade 	de pM 

bem maior que o valor calculado para evitar a saturação precoce 	do 

adsorvente no caso de uma possível presença de umidade acima do limi 

te nominal. Alem disso, utilizando uma quantidade maior de pM, garan 

te-se uma melhor e mais efetiva distribuição do gãs através da es 

trutura cristalina do adsorvente, otmizando assim a taxa de adsorção 

de H20. Especifica-se uma massa de pM quarenta vezes maior que o va 

lor estimado, ou seja: Mpm = 20g. 

O comprimento do tubo de acrílico, preenchido com pM, 

sera: 

L = 0,29 x 20 = 6cm. 
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3.3.3 - DETALHAMENTO DO FILTRO DE UMIDADE  

As especificações e dimensões do filtro de umidade pa 

ra a bancada da linha de hidrazina são apresentadas na Figura 5. 
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Fig. 5 - Filtro de umidade. 
(continua) 
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Fig. 5 - Continuaçào 
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Fig. 5 - Conclusão 
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4. PESQUISA DE FORNECEDORES DE MATÉRIA-PRIMA E SERVIÇOS  

Segue-se uma relação de componentes e mataria-prima ne 

cessãrios ã construção dos filtros de umidade e de partículas. 	As 

firmas consultadas e os possíveis fornecedores desse material 	são 

listadas tambem. 

4.1 - FILTRO DE PARTÍCULAS  

a) Elemento filtrante 

- Membrana de teflon com porosidade de 5pm e diâmetro 	de 

47mm. 

Firma: Millipore. 

Especificação do componente; LSWPO4700. 

h) Tela de suporte 

- Chapa de aço 304 de 0,1mm de espessura. 

Firma: Metalfoto (confecção dos furos). 

Firma: Sandinox (fornecimento da chapa). 

c) Anais e o-rings de vedação 

- Anais e o-rings de 45mm 0 em teflon. 

Firma: Millipore. 

Especificação do componente: XX40 047 16. 

Firma: Indaco. 
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d) Carcaça do filtro 

- Tarugos de 3 - 3,5in 0 de aço 304. 

. Tarugos disponíveis no LCP. 

A compra de mais material ser ã decidida posteriormente. 

e) Parafusos de fixação 

- Parafusos em aço inox de cabeça normal cilíndrica com sex 

tavado interno, com porcas e arruelas de M6x35mm, acabamen 

to fino ou medio. 

Firma: Indupar. 

Obs.: Todos os componentes foram encontrados no mercado 	nacio 

nal. 

4.2 - FILTRO DE UMIDADE 

a) Elemento adsorvente e indicador 

- ZeOlito ou peneira mclecular (pM 4A). 

- Indicador de sílica-gel: 

. pM 4A e sílica-gel disponíveis no LCP. 

h) Carcaça do filtro 

- Tarugo de acrílico de 2" 0. 

Firma: Plastotal. 
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c) Tampas dos filtros 

- Tarugo de 2" 0 de aço 304. 

Firma: Tarugos disponíveis no LCP. 

A compra de mais material será decidida 	posterior 

mente. 

d) 0-rings de vedaçaó 

- 0-rings de diãmetros dn = 34,6mm e dl = 3,2mm. 

Firma: Vedabrãs. 

Especificação do componente: Vedabrãs n 2  10907. 

Obs.: Todos os componentes foram encontrados no mercado 	nacio 

nal. 

5. CONSTRUÇÃO E TESTES DE VAZAMENTO  

Os filtros foram construídos na oficina do LCP. Os tes 

tes de vazamento realizados são relatados a seguir. 

a) Teste de vazamento realizado na seção de química do LCP. 

Efetuou-se um teste de vazamento (observação de bolhas) nos 

filtros de partículas e umidade com pressão de ate 5 bar de ar com 

primido. Não se observaram bolhas. 

h) Teste de vazamento realizado no prédio de ensaios do LCP. 

Repetiu-se o mesmo teste, porem com pressões maiores. O fil 

tro de umidade suportou ate 40 bar sem apresentar vazamento e a ros 
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ca de acrílico rompeu-se com 50 bar. Essa falha deve-se ao fato 	de 

a parede efetiva do corpo de acrílico na região da rosca ter 	sido 

reduzida (espessura) em função de a canaleta do o-ring ter sido 	es 

cavada no acrílico. A configuração final desse filtro previ a 	cana 

leta do o-ring escavada na tampa de metal. 

O filtro de partículas não apresentou vazamento 	com 

pressão de ate 60 bar e foi considerado aceitável. 

Testes de retenção de água no filtro de umidade e tes 

tes de vazão, e perda de carga e filtragem de particulado no filtro 

de hidrazina devem ainda ser realizados para qualificar os filtros. 
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APCNDICE A  

INFORMAÇOES SOBRE TRILHOS E MEMBRANAS DA• MILLIPORE 

Menthrane Fitiraliuti Teciniofuji 

	j 

Millipore Mernbrane Filtration 	 Rei ative Sies of Small Particies 

Technology 

Tm basic Millipore technology provides products, 
systems and application techniques for the analysis 
8nd purificaria° of fluids by fillration through micro-
piawuS membranes and ultrafiltration mar brare 

MlIipoe microporous rnernbrane filtra tion has lotig 
been an integral and criticai step in industrial 
pwcessing. 
In pharmaceutical manufacturing, this type of filtra-
tion removes particies and bacteria from solutions 
throughout the process, from Lhe purification of cen-
tral system water ali the way to final product 
sterilization. 
In the manufacture of integrated circuits, micro-
porous fdtration provides contatnination control by 

removing partidos and coiloids from liquids and 
gases which come in contact with sensitive wafer 
surfaces during fabrication. 
Boverage processors usn rnicroporous filtration for 
rernoving yeast, bacteria and par licles to provent 
spoilage and enhance claras,. 
Millipore membrane fittration is also widety used as 
an analytical tool for the collection, identification and 
measurement of particies and rnicroorganisms. 
Milipore ultrafiltration rnembranes make molecular 
separations. They are uspd to concentrate and 
purify a wide variety of biological and chemicat pro-
cess fluids, and to remove particulate contamination 
for fluid clarification. 

It4:s
Micrornaters  
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Microfiltration  

Microfiltration is the process of removing contami-
nants in the_025. to 10 um range  from fluids, by 
passage through a microporous medium, such as a 
membrane filter. Although micron-sized particles can 
be removed by use of non-membrane or depth 
materiais, such as those found in fibrous media, only 
the membrane or screen filter, having a precisely 
defined pore size, can ensure quantitative retention. 
The retention boundary which a membrane filter 
defines, can aso be used as an analytical toai to 
validate the in legrity and efficiency of a system. For 
example, in addition to clarifying or stenlizing filtra 
tion, fluids containing bactena can be filtered to trap 
microorganisms on the menibrane surface, for sub-
sequent cullure and analysis 

Ultra filtration 

Ultrafiltration is Lhe process of separating extremely 
small particies and dissolved molecules from fluids. 
The primary basis for separation is molecular size 
although secondary faCtors such as molecule shape 
and charge can play a role. Materiais ranging in size 
from 1,000 to 1,000,000 molecular weight are 
retained by ultrafilter membranes while salts and 
water will pass throug h; colloidal and particula te 
matter can also be retained. 
Uttrafilter membranes are used to purify and coliect 
both material passing through the filter and material 
retained by the filter. Materiais smaller than the pore 
size rating pass through the filler and can be 
depyrogenated, clanfied and separated from high 
molecular weight contarninants. Materiais larger 
than Lhe pore size :a ting are retained by the filter and 

Membrane fillers can be used for final filtration or 
prefillration, whereas the depth filler is general!), 
used in clarilying applications, where quantitativo 
retention is not required, oras a prefilter to prolong 
the life of a downStream membrane. 
Both screen and depth filters atter certain advan-
Lages and limitations, and can complement each 
other when used together in a microfiltration process 
system. The chart on the following page outlines the 
features of depth and screen filters. 
In ali filtration applications, the permeability of a bac/ 
medium can be affected by the chetnical, molecular 
or electrosta tio propeles of the filtrate. Additional 
information on specific álter materiais is given on 
pagos 5 and 14. 

can be concentrated or separated irom low molecu-
lar weight containinants. 
Ultraliltration systems are oporated in a tangential 
How mode—feed material sweeps langentially 
across the upstream surface olhe membrane as 
filtration occurs—thereby maximizing flux rates and 
álter life, The systems offer Lhe advantage of long file 
because ultrafilter membranes can be repeatedly 
regenerated with strong cleaning agents. 
Microporous membranes are also operated In a len-
gential flow mode. This provides the ability to purify 
and concentrate particulate materiais, such as bac-
teria, where large molecules must pass through the 
filter. Microporous membranes are used in the same 
devices WhiCh incorpora te ultrafilter membranes. 
Additional information on specific filter materiais and 
appfications are given on pages 61-71. 

seudomonas 
iminufa 
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Depth Vs. Screen Filter Retention 

Depth Filters 

Structure: 
Matrix of randornly-oriented fibers or beads pressed, 
wound or otherwise bonded together into a tortuous 
maze of flow channels. 
Exemples: 	• 
Cotton, fiberglass, wool, resin-bonded larninates of 
papel, asbestos, or other inorganic microfilarnents, 
sintored metal, ~cela" and diatornaceous earth. 
Advantage: 
High particle load capacity. Retains particles on sur-
face and throughout matrix. 
Disadvantage: 
Media migration due to discontinuous fibrous struc-
lure. Fragrnents tend to slough off into filtered 
product. 

Structure: 
Rigid, uniforrn continuous rnesh of polyrneric 
material with pore size precisely determined during 
manufacture. 
Examples: 
Window screen, metal sieve, rnembrane filters. 
Advantage: 
No media niigration due to continuous structure of 
filler rnalorial. 
Advantage: 
Growthrough not normally a problem. Organisms 
larger than pore size cannot penêtrate filter. 
Advantage: 
Defined por e size. Predeterrnined controlled pore 
size places a lima on largest particle which can pass 
through. Particles srnaller than the rated pore size 
are retained within the rnembrane matrix. 

Disadvantage: 
Organisrns trapped within filter matrix eventually 
grow through, contarninating filtrate. Given time, 
moisture, and nutrients, successive generations 
penetrate deeper into matriz, eventually ernerging 
on downstrearn side. 
Disadvantage: 
No dolined poro silo. Randorn matrix placo no 
definito upper kmit on size of partidos whictipass 
through. 
Disadvantage: 
Can absorb and retain a large volume of liquid prod-
uct, a serious problem with expensive liquids. 

Advantage: 
Membrane filter is extrernely thin, retains titile liquid. 
Disadvantage: 
Low particle ioad capacity. Particle retentiort lirnited 
alrnost exclusively to upstream surface. Clogs 
rapidly. 
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,--•=7""=""7.7r,-:--- •  • • ,• 
Materiais of Membrane Filter 
Construction 	 • 
TÁcsoporous membranes are available in a number 	and in many cases cartridges or other types of 
otpotymer types to meet a wide range of analytical 	fabricated device. For complete specifications soe 

and ptocess applications. Membrana types 	Chemical Compatibility Guide (pagos 16-17) and 
desated below are available in disc configuration 	Membrane Filter Specilications (page 6). 

ter  

Durapores (polyvinylidene 
di(luoride) Filters 
°vapore tilters provide wide chernical cornpatibility 
and temperature requirements, and are lhe filter 
type of choice for most fluid process applications. 
The maximum sterilization temperatura for these 
products Is 145°C, lar exceeding requirements for 
steaming o placa or autoclave sterilization. 
With fev■lexceptions (concentrated ketones, 
arnines,land esters) Durapore filters can reptace 
PIFE mèmbranes and cadridges for most chemical 
process appfications. 
Both hydrophobic and hydrophilic forms of the 
membrane are available for performance in gas and 
tiquid applications. Protejo binding to hydrophilic 

Durapnre filters 5 n the 1 pg/cm 7  range, two orders 
of magnitude lower than nitrocellulose or PTFE, 
making Durapore membranas ideal for sterilization 
of biological products. 
Durapore filters have been thoroughlytested for bit> 
logical safety. They have met USP Class VI plastic 
toxicity requirements and have also been tested for 
toxicity o WI-38 and olhar senstive cell tines. 
Durapore has siso beco shown to be . non-pyrogenic. 
Water extractables are lower than 0.5% by weight. 
Durapore filters are ao integral pad of Durapore® TP 
filter cartridges, Wafergard'"Filters, MilliDisk`" Fitters, 

Filters, Pellicon® Cassette Filters, 
Plates, and Millex® Atter Units. 

•~122r„,„,,,,,,,='"'" -^"/".... . ,,,,L, - ,:'' '?"=,,,r.'"ir""--""?.r"7"`" . 	, 	 . 

MF-Millipore (mixed esters of 
. rcellulose) Filters 

N-Filters are cornposed of pure, biologically inert 
roixtures of cellulose acetato and collutose nitrato, 
Availablo In a Witle range 01 pulo size:3, packagif ig 
'Configurations and sur face contigurations, "Mr-:- 
MIlipore" filters are the standard for analyficel test. 
ing applications. Autoclavable to 121°C, mf ,  Minis 
axe recommended for applIcations below 75°C. 
Water extractables of ts.4F filiem are less than 5% by 
'Weight.• - 

MF•filters are not compatible with ketones, esters, 
olhar alcohols, nitropar affir Is or strorig acida and 
bwrus, Ir icit lei MOO ai 820"C (15001- ) yluldS Wh Ift 
weiglit of approximately 0.045%. 
MF fiI1er5 are nn integral pari of Storivex", Storifir.D 
Niers, Millexe) filtre uilf Is, 3in if 11 wortflors and Minai -
ter" piares. 

Fluoropore® and Mitex® (PTFEL 
Filters 	• 

Fluciropore filters are PTFE (potytetrafluoroethylene) Both filter types are hydrophobic, limiting their use to 
bonded to high density polyethylene to improve filtration of gases or no•aqueous fluido unless filters 
ease of handling..Mitex filters are pure PTFE without are prewet with low surface tension fluid. Fluoropore 
a backingmeteriel:13-6fRilter types are biologically filters are stable up to 130°C and Mitex to 260°C. 

ia-Chemically inert and meet lhe most extreme Fluoropore (Mem are ao integral rvIrt of FluorogarcrD 
conditions of chemical compatibility and tempera- cartridges, Fluorex, Millex SR, anui Wafergard filter 
,ture.Exceptions are aromatic hydrocarbons ai tem- 
peratores in excess 0180°C. 

units. 

•-, '''n:7,.::: -,. . 	.: 	.. 

Polyvic® (polyvinyl chloride) Filters 
••;,P-04Yvic filters exhibit properties of strenc fti flexibility extremes of pi-lare required. Temperature is limited 
..and resistance to low molecular weight -alcohols and 1065°C. Polyvic fdters are available 4 disc sizes up 
.moderately strong acids and alkalies. They are rec- to 47 mm. 
,or.nrnended for analytical assayswhere tolerance to 

Celotate® (pure cellulose acetate) 
Filters 

Celotate filters are recommended for analytical appli- to low molecular weight alcohols but dissolve in 
Cations requiring low protein binding and clarification ketones. Temperature maximum is 75°C. Celotate 
or dissolution of the filter. Celotate filters are resistant filters are available in disc sizes up to 47 mm. 
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Membrane Filter Specifications 

Filiar 	PoroTypkal Flow Rate' 		porosity 	Retractive 	Bubble Point' 	clav- 
Typo 	Size (rall) 	Wa ter' 	AP 	(%) 	Index 	kg/Cm' 	psi 	able 

Mean Typical 	Typical 	Meard 	 Auto- 

Duraporo (polyvinylidene difluoride) 
HVHP 	0.45 	35.0 	6 	75 	N.A. 	0.70 	10 	Yes 
HVLP 	0.45 	35.0 	N.A. 	75 	N.A. 	1.45 	22 	'(es 
GVHP 	0.22 	15.0 	3 	75 	N.A. 	1.30 	18' 	'(es 
GVWP 	0.22 	15.0 	N.A. 	75 	N.A. 	3.50 	50 	'(os 
MF-Millipore (mixed cellulose acetate and nitrate) 
SC 	8.0 	630 	65 	84 	1.515 	0.28 	4 	'(es 
SM 	5.0 	400 	32 	84 	1.495 	0.42 	6 	'(es 
SS 	3.0 	296 	30 	83 	1.495 	0.70 	10 	'(es 
RA 	1.2 	222 	20 	82 	1.512 	0.84 	12 	'(es 
AA 	0.80 	157 	16 	82 	1.510 	1.12 	16 	'(es 
(black) 	 157 	16 	82 	N.A. 	1.12 	16 	No 
DA 	0.65 	111 	9 	81 	1.510 	1.34 	19 	'(es 
HA 	0.45 	38.5 	4 	79 	1.510 	2.32 	33 	'(es 
(black) 	 38.5 	4 	79 	NA, 	2.32 	33 	No 
PH 	0.30 	29.6 	3 	77 	1.510 	2.81: 	40 	'(es 
OS 	0.22 	15.6 	2 	75 	1.510 	3.87 	55 	'(es 
VC 	0.10 	1.5 	0.4 	74 	1.500 	17.6 	250 	'(es 
VM 	0.05 	0.74 	0.2 	72 	1.500 	26.4 	375 	'(es 
VS 	0.025 	. 	0.15 	0.15 	70 	1.500 	35.2 	500 	'(es 
Celotate (cellulose acetate) 
EA 	1.0 	125 	8 	74 	1.470 	0.91 	13 	No 
EH 	0.5 	45 	5 	73 	1.470 	1.90 	27 	No 
EG 	0.2 	16 	3 	71 	1.470 	• 	3.80 	54 	No 
Fluoropore (PTFE) 
FS 	3.0 	286 	20 	85 	Soe 	0.05 	0.7 	'(os 
FA 	1.0 	90 	16 	85 	Note 	0.21 	3 	'(es 
FH 	0.5 	40 	8 	85 	(5) 	0.49 	7 	'(es 
FG 	0.2 	15 	3 	70 	 0.91 	13 	'(es 
Mitex (Teflon) 

-4? LC 	10.0 	126 	14 	68 	N.A. 	0.04 	0.5 	'(es 
12.LS 	5.0 	51.9 	9 	60 	N.A. 	0.06 	0.9 	'(es 

Polyvic (polyvinyl chloride) 
OS 	2.0 	231 	19 	79 	1.528 	0.28 	4 	No 
BD 	0.6 	33.3 	3 	73 	1,528 	0.70 	10 	No 
• soe Note 4 
t For minimum bubble point for labricated devices and cartridges see relevant catalog page. 

Notes to rabie 
1. Flow rates listed are based on measurement with 

clean water and air, and represent irritiI llow rates 
for a liquid of 1 cenlipoise viscosity at lhe siert of 
filtration, Lebre filter plugging is detectable. 
Actual initial flow rates may vary from lhe average 
values given here. Variability depends on fale( 
Type and is roughly proporlional to poro size. 

2. Water flow rates are rnilliliters per minute per cm 2  
01 filtration area. at 20 °C with a difterenlial pres-
sure of 52 cm Hg (10 pai). Flow rates for Flua' 
rapara, Dura pare hydrophobic, Mitex and Polyvic 
filters are based on molharia! instead ai water 

3. kir flow rates are bters per minute Per em 2  of 
filtration ares, at 20°C with a difterential pressure 
ot 52 cm Hg (10 psi) and exit pressure of 1 
almosphere (14.7 psia). 

4. Bubble point pressure is lhe differental pressure 
required to force air through lhe pores of a water- 
wet filter (except methanol-wel for Fluoropore, 
Durapore hydrophobic, Mitex and Polyvic Niers). 

5. Crystalline and amorphous regions of Fluoropore 
Eters have differing refractive indexes, and it is 
therefore not possible to obtain uniform clearing. 

Additional Notes 
Flow rate .correction for viscosity 

• 
For a liquid having a viscosity significantly different 
from that of water (1 centipoise), divide lhe water 
flow rate by lhe viscosity of lhe liquid in centipoises 
to obtain lhe approximate initial flow rale for lhe 
liquid ir question (viscosity of methanol is 0.6 cps at 
20°C). 
Water extractabtes 
Water extractables measure 5% or less for most 
filter types. 
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Notes to Flow Rate vs Pressure Graphs 
The following curves represent approximate initial 
flow rates through ali Millipore membrane filter Types 
as a function of differential pressure, with clean 
water (except methanol of Types BD, OS, FA, FH, 
FG) and clean air. They do not take loto account any 
additional pressure drop due to filtration system inlet 
and outlet connections, which at high flow rates rnay 
require up to 50% higher pressure to produce the 
desired flow rate. 
Conditions assumed for air flow rates are a tempera-
fure 0120°C and ao exit pressure of 1 atmosphere 
(14.7 paia). At higher temperaturas or exit pressures, 
lhe indicated flow rates must be corrected by lhe 
formula: 

	

F Fo 	( 293 	 P+ ..1P/2  
273 +1) 	.( 	14.7 + âP/2 

where F = corrected actual mass flow rate 

	

Fo 	flow rate from chart at 14.7 pala exit 
pressure and 20°C (68°F) 

	

t 	air or gas temperature ( °C) 

	

P 	filtration system exit pressure (pala) 
,NP= pressure drop through lhe system (pai) 

if pressures are n kg/cm,, the term 14.7 in lhe 
pressure correction factor becomes 1.03. 	• 

Flow Rate vs. Pressure—Clean Alr, Exit Pressure 14.7 pala , 
V-, r k/lr AVIV_ 2.) I r_ 

o . • ,, r, 	 / ,i .. ', is/ . 	,.' '' ,!-,-- , .(' -- - ----- 	- i.n — -;., -- 	--- - - – - - r • 	'', 1 oi.z.- 	«7(. -  i ,  
22 	 44) 144;'  a' j■ ,,.' _'.., 	... _. .. yi — .‘ <51,  ,s, : f/7 - 	  

• ,- 	 ..4 	/ .C., ' 	P 	C'.  / .l . .Z. 	(O,' 	,I 	---"' C —:-- '',... — 	—. 2 	Fik74k."'k' q.p.í z  / 

.2—e , f. 	 7,--yi 
■ 	i 	

. .:., --- 	----,--. / --- . -À 	y E  , .'.¡,, _ / 1 	./.,/ 	/ 	1  
/ 

. 
.2 	1.5 	1.0 1 2.0 	20 I 100 1 10. 	tIO. I 100 1  100 

.000 .00aj.or 
I " 	 I 2 	 I "  I 50  I "  I " 	I "  

Air Flow Rate 
Cu. II. ar Iders per mnule ar 1.0 atm (14.7 psia) and 20°C 

Liquid Flow Rate 
rates ler !der Types BO, as, FA. FH and FG are min megnanta 
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FilterNomenciature  

Catalog Number Key: 

ilter Type 
(Pore Size) 

Color 
or Style 

Surface 
Marking 

Diameter 
or Size (mm) Packaging 

SC 	8.0g W—White P=Plain 013-13 mm 00=100 ea. 13 rrim, 25 mm, 37 mm with "thin" 
SM= 5.0m B=.' Black G—Grid- 047=47 mm support pads, 47 mm, 90 mm, and 293 mm 
RA 	1.2 g M = Multi- marked 293— 293 mm Multiplate style. 

etc, plate 
E —Edge 

hydro- 
phobic 

L—Lami- 
nate 

etc. 50 — 50 ea. 142 mrn 
25— 25 ea. 90 MOI ar kl 293 mm 
20— 20 ea. 293 mui Multiplate style 
10=1 ea. 10-1oot lull sheet. Alvo 10 ea. 8 X10 inch 

sheets 	 . 
A0=100 et 1:74!,,,i_A„,:klave Packed with 

absor 	s 	- 	' , 
SO —100 ea. 47 mm Sterile Packed with absorbent 

pads 
P0=100 ea. 37 mm with 34 mm "thick" pada for 

Contamination Monitors 
OR =100 ea. rectangular 

Catalog number 
Examples: 

AA B G02500 	 HA W P 293 25 

,---'"-----— 	--'---------
,___,-------------- Ã -..--\.-----"--------,____ 

Tm 	6,,, 	ed 	25 mm [Packaoe 
l 100 	HA TYPe 	White 	P Ia i n  Marked 	Diameter 	 091a3mme Ime r 	Paoct kge  aa 	- 	

G 
-: 	 . 	o 
	1  	 ,.  	. 

RA M P 293 20 	 5M W P019 OR 

) 	
_/--.- 	 '- ----- 	

' 	 1 	-------- 	 _ 1 TxpAe 1 	tilil iate 	 293 mm 	Package e  1:2 
Doerei& 	ol 20 	"Vee 	i •Wh te 	Piam 	
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Fluoropore Filters 
	

Mitex Filters  

Poro 
Size 	Dia, 
(um) (mm) Cohu 	Suriace 

Type 
Pkg. 	• 	Cat. No. 

--- 

3.0 	13 while 	plain 	100 	FSLW 013 00 
25 	1 	• 	• 	100 	ÉSLW 025 00 

• 47 	• 	 • 	100 	FSLW 047 00 
• 90 	• 	 25 	FSLW 090 25 " 
"• 142 	• 	 10 	F5i W 14200 
• ' 293 	• 	 • 	5 	FS1W 293 00 

1.0 	13 while 	plain 	100 	FALP 013 00 
25 	. 	 100 	FALP 025 00 

100 	FALP 047_00.' 
90 	• 	 • 	50 	FALP 090 50 

. ' 	142 	' 	 50 	FALP 142 50 
' 1  293 	' 	 25 	FALP 293 25 

1  0.5 	13 	1 	 100 	FHLP 013 00 
25 	1 	 100 . 	FHI P 025 00 : 
47 	1 	 100 	F111 P 04/ 00 '' 

1 ' 90 	• 	 • 	50 	FHLP 090 50 
1 • 142 	' 	 • 	50 	FHLP 142 50 

293 	' 	 25 	FHLP 293 25 ' ' 
0.2 	13 	' 	• 	100 	FGLP 013 00 

1  25 	' 	 100 	FGLP 025 00 
47 	' 	 • 	100 	FGLP 041 00 ' ' 

1 ' 90 	• 	 • 	50 	FGI. P 090 50 
1 • 142 	1 	 • 	50 	FGLP 142 50 

 293 	'' 	• 	25 	FGLP 293 25 

Multiplate Configura tion 
3.0 	293 white 	plain 	20 	FSMP 293 20 
1.0 	293 	• 	 20 	FAMP 293 20 
0.5 	293 	1 	• 	20 	FHMP 293 20 
0.2 	293 	' 	 20 	FGMP 293 20 ' 

Monitor Re/ill, with Thin Absorbent Pads 
3.0 	37 white 	piam n 	100 	FSLW 037 00 
1.0 	37 	' 	 • 	100 	FAL P 037 00 
0.5 	37 	' 	• 	100 	FHLP 031 00 

Unici,.;,,,:.1:;,1 
0.5 	47 	• 	• 	100 	FHUP 047 00 

Pore 
Size 	Dia. 
(i.an) (mm) Color Surtace Pkg. 

Type 
• Cat. No. 

10.0 13 white piam n 100 LGWP 013 00 
13 • god 100 LCWG 013 00 

1  25 • plain 100 LCWP 025 00 
' 25 ' grici 100 LCWG 075 00 
• 4/ • 040 100 LCW1' 047 00 
' 47 • gnd 100 LCWG 047 00 
' 90 • 25 LCWP 090 25 

... 142 ' • 50 LCWP 142 50 
293 ' ' • 25 LCWP 293 25 

5.0 13 white piam 100 LSWP 013 00 
' 13 ' grid 100 LSWG 013 00 
' 25 1  ,,,Offle" 100 LSWP 025 00 
1  25 , ' 	grid 
• 

 100 LSWG 025 00 
47 • pl -kin inn 1 çwr 04700 

• 47 " grid 100 LSWG 047 00 
• 90 • 25 LSWP 090 25 

142 1  • 50 LSWP 142 50 
1  293 1  • 25 LSWP 293 25 

Monitor Retill, with Thin Absorbent Pads 
5.0 	37 white 	piam n 	100 LSWP 037 00 

Filter Support 

Description 
Dia. 

• (mm) 	Pkg. Cat. No. 

Absorbent Pads, 13 mm 100/pk: AP10 013 00 
Absorbent Pads, 24 mm 100/pk: AP 10 024 00 
Absorbent Pads, 25 mm 100/pk: AP10 025 00 
Absorbent Pads. 37 mm 100/pk: AP 10 037 00 
Steriie Absorbent Pads, 47 mm 100/pk: AP 10 047 SO 
Sterile Absorbent Pads. 

with dispenser 
47 mm 200/pk: AP10 047 SI 

Absorbent Pada, 47 mm 100/pk: AP10 047 00 
Absorbent Pads, 142 mm 	50/pk: AP10 142 50 
Thick Support Pads, 34 mm 100/pk: AP30 034 PO 
Woven Mesh Spacers. 42 mm 100/pk: AP32 042 00 
Woven Mesh Spacers, 75 rum 100/pk: AP32 075 00 
Woven Mesh Spacers, 124 mm 	50/pk: AP32 124 50 
Woven Mesh Spacers. 251 mm 	25/pk: AP32 257 25 
Woven Mesh Spacers, 275 mm 100/pk: AP32 2/5 OS 
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Membrana Filtration Technology 

Materiais of Prefilter Construction and Filter Support 

Fretinem 

In process filtration, membrane filters are usually 
preceded by prefillers that extend their useful lif e by 
retaining a large percentage of contaminants that 
would hasten tire plugging of lhe membrana filter. 
Prefilters can also be used as final tilters in applica-
fions where 100% retention of contaminants above 
a specified poro size is not required. When used as 
a final filter, depth type prefilters may occasionally 

Fibrous Depth Filters 

.1YPe_LkP_1_5_ 

Nía ,Z ri 
er. Highest retention efficiency, and lowest dirt.hold-
ing capacity, of Mriiipore depth Niers. Recornmend-
ed as prefilter protection of membrane Niers from 
0.2 to 0.6 m pore size. 

Type AP20 	 • 
Borosilicate rnicrofiber>"~ acryferesin bind-
er. Less dense matrix t ype AP15 results in 
lower retention efficienCy and higher dirt.holding 
capacity. Recommended as prefilter protection of 
membrana filters from 0.8 to 8 mrn pare size, and 
also as upstream protection for Type AP15. 

TYpe_AP?5 
Borosilicate microfiber glass, with'acrylic resin bind-
er, Matrix density is lower filen in Type AP20, but 
thickness is approximately three times as greal. Re-
tention efficiency is nearly lhe sarne as Type AP20, 
due to added thickness, but dirt-holding capacity is 
much largar. Recommended as prefilter protection 
of membrane filters from 0.8 to 8 mrn pote size, 
particularly in filtering proteinaceous materiais and 
liquida with a heavy burden of contaminant. Also as 
upstream protection for Type AP15. 

Type AP40 Microfiber Glass Disca (for analysis 
only) without binder resin 
Borosilicate rnicrofiber glass. Used for determina-
tions of volatile suspended matter in contamination 
analysis of wasteyvater and industrial effluents and 
aerosol sampling. Since these filters contain no 
binder, they retain structural int egrity when ignited at 
550°C atter sample filtration, without weight loss. 
They should not be used in process finenng 
applications. 

Filter Support Materiais 

Type AP10 Absorbent Pads 
Also calied nutrient pads,lhese are mede of pure, 
white cellulosic material resembling blotting papar. 
They are used as filter supports o Millipore Monitors, 
and for microbiological culturing when saturated 
with growth rnedium and placed under lhe test filters 
in Petri dishes. In sheet form, lhe material is also 
used for drying friters and for many other purposes. 

Type AP30 Thick Support Pads 
ldentical in material to Type AP10, but much thicker. 
Used as filler supports in Milhpore Contamination 
Analysis Monitors, where lhe increased thickness is 
required for adequate support against high sarnpling 
pressures. Avarlable ri' 34 mm n diameter enly. 

unload retained contaminants into lhe filtrate ã sub-
jected to shock, such as that caused by a rapidly 
actuated valva. For these conditions, lhe nomfbrous 
screen type prefiller is recommended, 
Selection of a prefiller for either prefiltration or final 
filtration should be based on retention elficiency-
the ability to retain part ides above a given pote 
size—in order to assure lhe required dirt-holding 
capacity in your system. 

Reinforced Membrane Filters 

These disc Iiiters contain no fiberglass or asbestos. 

Or9 09Sireci 19 rylUçç liPçrtsS 91 astnstw 

prefilters In parenteral product liltration. 

Typo AW03 
Homogeneous microporous polymers of cellulose 
esters formed around a cellulose web. Highest re-
tention efficiency of Millipore non-fibrous filters. Rec-
ornmended for submicron clarification or as a pra-
filter for lhe protection of membrana filters of 0.2 to 
0.45 mrn pare size. 

Type AW06 
Homogeneous rnicroporous polymer of cellulose 
esters formed around a cellulose web. Lower reten-
tion efficiency than AW03. Recommended for sul> 
micron clarification oras a prefilter for protection of 
membrane filters from 0.45 to 0.8 mrn pote size. 

Type AW19 
Hornogeneous microporeus polymers of cellulose 
esters formed around a cellulose web. Lower reten-
tion efficiency than AW06. Recommended for sub-
micron clarification or as a prefilter for protection of 
membrane filters of 0.8 to 1,2 mrn pore size. 

Type AW30 
Homogeneous micropororrs polymers of cellulose 
esters formed around a cellulose web. Lower relen-
tion efliciency than AW19. Recommended for gen-
eral clarification or prefiltration of partidas in lhe 
3 dam range. Available only in a cartridge 
configuration. 

Type RW03, 06 and 19 
Have same performance characteristics as AW03, 
06 and 19, respectively, but are formed around a 
polyester web and are used in Milligard TP only 

Type AP32 Woven Mesh Spacers 
A screemlike mesh of Dacron filaments, bonded ah 
all intersection points. Placed between two filieis In 
serial filtration, they preveni lhe downstream ele-
ment (screen or Ror) frorn "blinding" a percenlage 
of lhe pores in the upstrearn tater, and Urus lacrasse 
both flow rate and ultimate throughput. 
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PrefiliCTS  

pepth  Tvo ,,  Ar15  Filiar:, 

Dia. 
(mm) 	 Pkg. 

Typo 
V Cat No. 

22 100 AP15 022 00 
, 25.  

42 100 	' AP15 042 00 
47 • 	._ 100 L. ' 	AP15. 047 00 
75 100 AP15 075 00 
90 100 AP15 090 00 

124 50 AP15 124 50 
142 . so AP15 142 50 
257 25 AP15 257 25 
293 	. 25 AP15 293 25 

Depth Tvne.  AP20 Fincrc 

Type 
V Cal No. 

Dia. 
(mm) Pkg. 

10 100 AP20 010 00 
13 100 AP20 013 00 
20 100 AP20 020 00 
22 100 AP20 022 00 
25 100 AP20 025 00 
35 100 AP20 035 00 
42 100 AP20 042 00 
47 ...:100_ AP20 047 00 
75 100 AP20 075 00 
90 100 AP20 090 00 

124 50 AP20 124 50 
142 50 AP20 142 50 
257 25 AP20 257 25 
275 100 (a) APMS 275 00 
293 25 AP20 293 25 
293 100 (a) APN13 293 00 

Depth Type AP25 Filters  

Dia. 
(mm) Pkg. 

Type 
V Cal No. 

10 100 AP25 010 00 
13 100 AP25 013 00 
18 100 AP25 018 00 
20 100 AP25 020 00 
22 100 AP25 022 00 
25  100 _ AP25 025 00 
35 100 AP25 035 00 
42 100 AP25 042 00 
47______________10C1 AP25_047 00 
75 100 AP25 075 00 
90 100 AP25 090 00 

124 50 AP25 124 50 
127 50 AP25 127 50 
142 50 AP25 142 50 
257 25 AP25 257 25 
275 20 (a) APTS 275 20 
293 25 AP25 293 25 
293 20 (b) APTP 293 20 
293 20 (a) APTS 293 20 

Type ANO Microfiber Glass Discs (for analys)s 
only)without binder resin 

Dia. 
(mm) Pkg. 

Type 
. 	V Cal No. 

24 500 AP40 024 05 
37 500 AP40 037 05 
47 500 ' AP40 047 OS 
10 100 . AP40 010 00 

Type AW03 Reinforced Membrane Filters 

Dia. 
(mm) Pkg. 

Type 
ar 	Cal No. 

47 100 AW03 	047 00 
75 100 AW03 	075 00 
90 100 AW03 090 00 

124 50 AW03 	124 50 
142 50 AW03 	142 50 
257 ---15 AW03 	257 25 
293 25 AW03 	293 25 
275 20 (a)Avv03 	275 MS 
293 20 (b) AW03 	293 MP 

Type AVVOG Reinforced Membrane Filters 

Dia. 
(mm) pkg. 

Type 
Ir 	Cal No. 

47 . 100 AW06 	047 00 
75 100 AW06 	075 00 
90 100 AW06 090 00 

124 50 AW06 	124 50 
142 50 AW06 	142 50 
257 25 AW06 	257 25 
293 25 AW06 	293 25 
275 20 (a) AW06 	275 MS 
293 20 (b) AW06 	293 MP 

Type AV/ 19 Reinforced Mernbrane Filters 

Dia. 	 Type 
(mm) 	• 	Pkg. 	 • 	Cal No. 

25 100 AW19 	025 00 
47 100 AW19 	047 00 
75 100 AW19 	075 00 
90 100 AW is) 	090 00 

124 50 AW19 	124 50 
142 50 AW19 	142 50 
257 25 AW19 	257 25 
293 25 AW19 	293 25 
275 20 (a) AW19 	275 MS 
293 20 (b) AW19 	293 MP 

(a) Serial Multiplate prefillers have larga inner (bole) diameters tSan 
Multiptale filiem and are usei) directly on top of lhe final :der. 

Standard (293 mm)or teduced (275 FIM) outer diameters are 
available as indicated. 

(b) Standard Multiplate preliiters have the same ouler and inner 
diame tem as Multiplate falem and are always used in a Separata 
Soldar upstream bom lhe final Mer 
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Selection  or  a Process System  

The following information is intended as a general 
guide to help you select a filtration system to meet 
your needs. Most process systems will probably 
require an additional consultation. 
This guide will also assist you o sizing a system for 

flow rate. However, assislance should be requested 
from your Millipore Applications Specialist if a sys-r  SiM.l for throurrut, . 

1. Define Your Requirements 
The first step is for you to answer these questions: 

Wflõt liquicl(s) or gus(es) is to os Mereci? 
b. What pore size is required to retain Lhe partidos? 
c. what is Lhe desired flow rate? 
d. What is Lhe available inlet pressure, and maximum 

atiowable differential pressure? 
e.What are Lhe inlet and outlet plumbing 

connections? 
f. What is Lhe temperature of Lhe fIuid to be filtered? 
g. Will this be a sterilizing filtration? 
h.Will Lhe filtration be run continuously or in a batch? 

if batch, what is Lhe volume? 
2. Select Lhe Filter Type Required 
Select Lhe filter material that is chernically competi. 
ble with Lhe tid to be filtered (Chemical Com-
patibility Guide, pages 16-11) and that best fita your 
application (General Application Guide, pages 
18-19). Additional recommendations can be found in 
Lhe description of membrane and depth polymer 
materiais on pages 5 and 14. The Membrane Filter 
Specifications Chart on page 6 shows what pore 
Sizes are available for Lhe kind of filter that you have 
selected. Select lhe pote size you require. For ster. 
ilizing filtration 022m is generally required. In many 
cases prefiltration stages upstream of Lhe final filter 
can greatly increase throughput by removing most 
of Lhe particles which would clog Lhe final membrane 
filter. 

3. Calculate Lhe Fitter Surtace Ama  
a). Knowing lhe available differential pressure and 
lhe filter type, use lhe flow charts on page 7 to 
determine Lhe flow rate per cm 2  of filter area. (See 
pape 6 for viscosity and tempera fure corrections 
when dealing with fluids other than water at 20°C.) 
b). Divide lhe required flow rate by lhe flow rate per 
crn2  of filter area at lhe available differential pressure 

1 

M (,) vUi 
desired flow rate. Multiply this arca by 4 to allow for 
optimum liffer area utilization. If this area is greater 

than 462 cm2 , cartridge filirahon ifi rêguirêd. 
c). Generally, ir is advisable to size lor flow rates ot 

1 gpm/ft 2  (3.8 Ipm/930 cm 2) or lesa to maximize filter 
throughput. 
4. Select Lhe Appropriate Filter Holder 
Select Lhe filtur~. that wiII supply Lhe required 
olfactivo kitranon ame and that is suitable for your 
application, by consulting Lhe individual descriptions 
in either Lhe Disc Holder or Cartridge Housing sec-
tions in this catalog. The effective filtration area of 
two or more holders in parallel is addifive. Since 
some cartridge holders are restrictive, verify that Lhe 
calculated flow rate data is similar to Lhe data given 
for a particular holder. Be sure to note that ali mate-
riais are not available in a cartridg e configuration. 
5. Select Lhe Actual Filter Required 
Knowing Lhe filter holder size, Lhe kind of filter and 
Lhe pote size of Lhe filter, Lhe actual filter to be 
ordered can be determined. Disc filter catalog num-
bers are given on pagos 10, 11, 12, 13, and 15. Note 
that Lhe filter size is Lhe same as Lhe holder size (e.g., 
a 142mm filter fits into a 142mm filter hoider). Car-
tridge filter descriptions and catalog numbers are 
given on pages 71-90. Since ali filter types are not 
available in cartridge configuration, be sure that 
material and pore size is available in a cartridge filter. 

6. Select Lhe Necessary Accessories 
The iniet and outlet connections and a list of sug-
gested accessories are included in Lhe catalog 
description for eaCh filter holder. This is to help you 
construct a "plumbing" system to incorporate Lhe 
filtration system into your process system. The list-
ing of Fittings, Adapters, and Tubing begins on 
pago 125. 
lt you preter to have our Technical Service 
Department design a process tiltration system 
to tit your requirements, call toll-free 
800-225-1380.0verseas, contact Lhe nearest 
subsidiary as listed on Lhe back cover. 
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Sterifil Aseptic System, 47mm; Sterifil Helder, 47 mm 

Function 
Vacuum filtering of liquids for analysis of particulate 
or biological contamination. The Stern Aseptic Sys-
tem is designed as a closed unit. The Sterifil Holder 
base and funnel assembly are available separately 
for use with any standard 1-liter vacuum filtering 
flask. Autoclavablo with filter in place. 
Note: This unit is not recommended for filtration of 
strong alkali solutions. 
Materiais 
Polycarbonate funnel, funnel cover, receiver ftask 
Geyer, polypropylene holder base and filler suppod 

scréén, LoorgIA S 02, IIMM ,•11. 
Filter size 
47 mm diameter. 

Filter area 
Approximately 13.8 cm2 . 
Prefilter size 
Type AP depth prefilter, 42 mm diameter; Type AW 
prefilter, 47 mm diameter. 

Capacity 
250 ml (funnel and receiver flask). 
Pressures 
Vacuurn only. 
Connections 
Perforated stopper on holder outlet mounts n stan-
dard 1-liter IiItering flask or Millipore filtering man-
ifolds (availabie separately). Two ports on receiver 
tlask accept either 3/4" I.D. tubing or mate Lue.r slip 
connection for vacuum and drain or vent. Four 
temale Luer stip ports onfunnel cover can be used 
for vent and aseptic 

Dimensions 
Holder 76 mm (3') diarneter x 127 mm (5') high; 
height 203 mm (8') with receiver flask. 

Orderinginformation 	 Cat. No. 
Ç 

Sterifil Aseptic System, 47 mm 	XXII 047 00 
*Sterifil Holder, 47 mm 	 XXI ,. 	047 10 	1 

Oty. r. eplacement Paris 	 Cot No. 	; 

1 Receiver flask, 250 mi 	 XXII 047 05 
1 	eceiver flask cover 	 XX1 1 047 06 	" 
1 Filter holder base and 	 XX1 1 047 02 	' 

suppod screen 	 i 
1 Filter support screen only 	XX1 1 047 15 
1 Gring,sibcone 	10/pk: 	XXII 047 07 

1 r(V)MilVfir 	Th; XX20 047 18 

2)8" bole 
1 Funnel, 250 mI 	 Xxii 047 04 
1 Funnelcover 	 XXII 047 03 

12 Gum rubber caps 	100/p; 	XX11 047 11 
2 Swinnex-13 filter 	10/pk: 	SX00 013 00 

hoiders 
10 Microliber glass 	100/pk: 	AP25 013 00 

13 mm prefilters 
Vacuum hose, silicone, 	 XX71 000 04 	, 

1.4 m (41/2') 
Vacuum/pressure pump, 

115V, 60 Hz 	
XX55 000 00 

Vacuum/pressure punip, 	 XX55 220 50 	' 
220V, 50 Hz 

Vacuum/pressure pump, 	 XX55 110 50 
110V, 50 Hz 

'Sterilil Herdei consisls doou -piei° Sierilii Aseplic 5 ,,istem minas 	) 
receiver flask and receiver flask cover 

Hydrosol Stainiess Filter Holder, 47 mm 

Function 
Vacuum filtering liquida for analysis of particulate or 
biological contamination. Not autoclavable with filiei 
in place. 
Materiais 
Stainless fumei, base and filter support screen, 
anodized aluminum locking ring, nylon lockwheels, 
Teflon gaskets, Neoprene stopper. 
Filter size 
47 mm diameter. 
Filter area 
Approximately 9.6 crn2 . 
Prefiiter size 
Type AP depth prefilter, 35 mm diameter; Type AW 
prefilter, 47 mm diameter. 
Fumei capacity 
650 ml. 
Pressures 
Vacuum only. 
Conn ection 
#8 perforated stopper mounts in standard 1-liter 
filtering flask or Mrllipore filtering rnanifolds. 
Dimensiona 
114 mm (41/2') demole( x229 mm (9') high. 

Ordering Int ormat ■ on 	 C,=t, No. 
; 

r 	Hydrosol Stainless, 	 '.-20 047 20 ' 
Filter Holder, 47mm 

Repfacement Paris 	 Cat. No. 

Base with screen, 	, 	 XX20 047 02 
gasket, á stopper 

Screen 	asket, Teflon 	25/0 	XX20 047 03 . 

	

Funnel á ocking 	 XX20 047 04 

	

ring assembly 	i 
Nylon lockwheels 	 XX20 047 07 

á wrench sei 
Staintess support screen 	 XX20 047 08 
#8 Neoprene stopper, 	5/pk 	XX20 047 18 

W hole 
Locking ring assernbly 	- 	 XX20 047 01 

_Lo_ckin_ nn 	sig_g_u_sa JpQQ4_11.5 lc )(X4 	7 
Teflon 	 . 

Accessories 	 Cat. No. 

Funnel &locking 	 XX63 001 	21 	' 
ring assembly, 100 ml 
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In-Line Stainless Ftttr Helder, 47 mm 

• Function 
The SS 47 mm filter holder is designed to be used in 
any of a wide variety of fluid or gas filtration applica-
WISUSIn,47 mm fi(ters a) pressures to 275 psi 

1 	, 

I 
1 1 	1 1  rfiállikU . !..0 en.ire 	s ajo  ess stee asSemy 

allows wide therrffarapabilifpirriited only by Lhe 
type of filter material used. The standard unit is 
.supplied with a back pressure screen for back surge 

• rolection, By using the accessory XXII 041 02 

' 011MO NF,IPI WWrig liW M 1 '1  ÇP (  0 

Teflon coated back prossure screen, lhe unil cara bar 
used as a sterilizing grade holder by autoclaving 
with Lhe standard MF fiIters in place. 

Materiais 
Filter holder body is 316ss; internai screens are 
316ssexcept the support screen used for autoclave 
sterilytion of the s1andard MF which is 316ss with 
F.E.P oating. The standard 0-ring is silicone rubber 
(othe 0-rings listed under accessories). 
littersize._ 

--47 mm diameTer 
—"'FiliírticiriirWa 

13.8 cm,. 
• Prefilter size 

Type AP depth prefilter, 42 mm diameter: type AW 
prefilter 47 mm diameter. 
( ressur2naximum 

19  kg/cm  75 psig) inlet; 5.3 kg/cm 2  (75 psig) 
mor&

i 

With MF Millipore filters type DA (0.65 
um), AA (0.8 iam), RA (1.2 iam), SS (3.0 iam), SM (5.0 
irfri), and SC (8.0 (arn) Lhe maximum pressure differ. 
ential is 3.5 kg/cm2  (50 psig). 
Connections 
1/4 NPTF iniet and outlet. Connectors to accept 
hose available as accessory parte. 	NPTF up- 
stream port with pipe plug. Vent/folie( valve available 
as ao accessory part. 
Dimensions 
Diameter 3' (76 mm), height (inlet to outlet) 17 , 6" 

• (27 mm) 
Typical (filial flow rates at 0.7 kg/cm2  (10 pai) 
.differential pressure and 20°C (68°F): 

Ordering Information 	 Cat. No. 

In-Line Stainless Filter Holder, 	XX44 047 00 
47 mm 

Lp acement 
(2) Men head cap screws 

5/,8 - 18 x 1' 
(3)Inlet Mu 47 min 
çil 	SS nack Nor.:mut Screen 

P i.-tli1j, 1:álid IN 
(6) Screen, 47 mal 

Photo etched support 
• (7) Screen, 47 mm 

under drain 

— 

5011 
XX44 041 03 

)[.1(! 	M tliP .1 
XX42 04] 09 

5614 

(8) Outlet Rate, 47 5612 

Access 	' Cat. No. 

Vent/reliof valve (19 kg/cm 2, 
275 psig) 

• XX42 047 08 

Filter forceps, stainless, 
smooth.tip 

XX62 000 06 

Viton-A 0.ring (2-131) 6/pk: XX43 047 02 
EPR 0-ring (2-131) 6/pk: XX43 047 03 
Teflon rnntrri % tppnrt  

screen 
XX44 047 02 

Teflon coated back XX44 047  04 
pressure screen , 

Hose Connector, '4" NPT XX25 047 05 

Type GS/GV HA/HV 
Pore size (grn) 0.22 	0.45 

ml/min.' 	180 	240 
L.,/min• • 	14 	33 

IRA SM FG FH FA 
1.2 5.0 0.2 0.5 1.0 

1000 1720 -180 280 850 
136 206 23 50 138 

*Water for GS/GV, HA/MV, IRA. SM:  methanol for FG, FH. FA. 
..Gas fkm rate; erot pressure 10 atm (14.7 para). 



Ordering Information 	 Cat. No. : 

Hir Pressure 316 Stainless 	XX45 047 00 

Piteri-folder, 4 mm 

Replacement Paris Cal No, 

(1) Inlofirouflef adapters, 
7/16° , 20 (UNF3A) 
mate to 'A' NPTF 

jpIc: ag 047 IS • 
. 

(2) Adapter 0-ring, Viton 10/pk 	XX45 047 16 
(2-111) 

(3) 410 Stainless hex cap 
screw, 3/8" -16 A 1' 

6/pk XX45 047 12 

(4) Intel plate — 
(5) Inner 0-ring, Teflon - 

treated Viton (2030). 
5/pk XX45 047 05 

(6) Outer 0-ring, Viton 10/pk 	XX45 047 13 
(2-033) 

(7) Filiei supeort screen XX45 047 04 
(8) Outlet plate — 

Allen wrench, 5/16' 	•.' — 

Accessories 	 Cat. No. 

Outer 0-ring, E.P 
Ruim O•rinn Teflon  
Back pressure suppOrt 

screen 

10/pk: XX45 047 
Zírk Y.X15 047 

XX45 047 

14 
20 
04 

Filter forceps, stainless, 
smooth -tip 

XX62 000 06 

Adapter 0.ring, E-P 10/pk: XX45 047 17 
Inner 0-ring, E-P . 10/pk: XX45 047 08 
innor 0-ring, Viton 10/pk; XX45 047 06 
lnner aring, silicone 10/pk: XX45 047 07 
II mer Gring, Teflon 5/plv XX45 047 10 
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Jisc HolderS 

 

High Pressure 316 Stainless Filter 
Holder, 47 mm 

• (--) 

, 

„ 

, 

• 

Function 
Filtering 

(dílildr0 
pressuro 

S* V 
Sm and 
pressure 
cal filiar 
installed 
tection 

be used 
Materiais 
316 stainless 
Filter 
47 mm 
 Filtration 

Prefilter 
Type AP 
prefiller 

, i Pres sures 
5  V 700 kg/cri ,  

differential 
SM and 

7/16°,20 
7  (UNF-3B) 

provided. 

86 mm 
TypicaI 
ditlerenlial 
conneclors. 

2 	Filiar Type 
Pore size 

L/min.• 
SCR/r• 

*Water 
• 'Cu. 11/mIn. 

rate filtrations. 

Approximately 

back-pressure 

pai) differential. 
Connections 

Dimensions 

high 

as 

Igd 
SS 
of 

and 

for 

size 

47 

SS 

ai 

support 
upstrearn, 

diameter. 
area 

sue 
depth 

(UNF , 3B) 
male 

chameter 
initial 

(gM) 

for GS/GV,HAfliv. 

WinçO 

high 

Will 
which 
10.5 

lis use 

steel, 

9.6 

(10,000 
with ali 
which 

to 

pressure 

1 e aia, 

pressure 

(Upstrea 
particulafe 

prefilter, 
mm diameter 

support 

fIow 

vn1In 
as 105 

1 '  
kg/cm ,  
screen 

Viton 

crn, . 

psi) 
Millipore 

tomate 
'A' NPTF 

x44 

and 

GS/GV 
0.22 
1.5 
6.7 

MI 

lu ,  

are restricted 

if desired, 
is recomrnended 

are restricted 

rates 

gases or liquids for remova! 

! 
(.1. u• Ril gu 

iiiiçi §vrfm, laifierotial 
kg/cml (1500 psi) may be 

Ilá IIIIMSZI ír)eSSÇ I  
to a differentiai 

(150 psi). A second identi• 
(not supplied) cari be 

for back pressure pro- 
for high flow 

. 	 screen not to 
a ysis filtratio 

0-rings. 

42 mm diameter; type AW 
(prefilters cannot be used if 

screon is installed), 

inlet; 105 kg/cm ,  (1500 psi) 
filters except Types SC, 

to 10.5 kg/cm ,  (150 

inlet and outlet, 7/16'-20 
adaptei connectors 

mm (3 ,/8" x 13/4"). 
at 7 kg/cm 2 (100 psi) 

20°C (68°F) wilh hose 
, 

HA/11V 	RA FG 	Fli FA 
0.45 	1.202 	0.5 	1.0 

3.7 	. 15.2 1.5 	3.7 	8.1 
9.2 . 	23.4 8.1 	19.828.2 

RA methanol for FG, FH, FA. 
psia) and 20°C. 

2 

N.o 
› , 	tie  „___,....0 	• 	 Ia/ 

Z 	'Impo 

----- 
C'- 

.,.;".(i.,CL ,?›,;  • 
..:. 	k,....• 

GZ» 

Simee.00. 

= 

I -- 



- A.14 - 

Disc 1 .10iders 

Stainless Pressure Hoiders, 47 rnrn 

Function 
Ultracleaning or sterilizing small batch volumes of 
liquids. Cylindrical barrei holds 100 ml (or 340 ml) 01 
liquid, which is filtered by externally applied gas 
pressure through a suitable filter supported on lhe 
holder base. Autoclavable with filter in place. 
Materiais 
Stainless barrei, base, filler support screen, top cap 
and lubing adapter, anodized alurninum locking ring. 
Teflon and Viton-A 0.rings, Neoprene stopper. 
Filter size 
47 mm diameter. 

• 

Approximately 11.3 cm3 . 
Prefilter siso 
Type AP depth prenhe'', 42 mm diameter, Type AW 
prelitter, 47 mm diameter. 
Pressures 
7 kg/em' (100 • inlet and chfferential. 
Capa 
100 ml or 340 mi 
Connections 
3/8' miei hose connector for applied air or gas pres-
sure, #8 Neoprene stopper on outlet tubing Ihs 
standard 1-liter llask which must be vented during 
operation. 
Dimensions 
70 mm (2 34') diameter, 259 mm (11t/2") or 533 mm 
(21') high, 
Typical initial flow rates ai 0.7 kg/em' (10 psi) 
clilferential pressure and 20°C (68 °F): 

Ordering Information 	 Cat. No. 

Stainiess 47 mm Pressure 	XX40 047 00 
Holder, 100 mi 

Stainless 47 mm Pressure 	XX40 047 40 
Holder, 340 mi 

Replacement Parts 	 Cat. No. 

ãtainless 47 mm Pressure 	XX40 047 oiti 
Helder, 100 ml 	 _ 

(1) Top cap with hose adapter 
(2)Top cap 0-ring, Viton-A 10/pk 	XX45 047 06 

— 

U i(lE11W "' 
(4) Locking ring 	 XX40 047 03 
(5) Locking  ring  gasket, 	5/pk: 	XX40 047 14 

7eflOn 
(6) Filter sealinn Crina. Teflon 51plv 	XX40 047 16 
(7) Filter support screen 	'XX4O 047 04 
(8) Holder base 	 — 
(9) Base assembly, with support 	,XX40 047 05 

screen & stopper 
(10) #8 Neoprene stopper, 3/8"5/pk: 	XX20 047 18 

bole 
— Wrench set 	 XX40 047 07 
— Gasket sei 	 2 seis: 	XX40 047 08 

includes: locking ring gasket. 
filler sealing 0-ring, & top cap 
aring 

Stainless 47 mm Pressure 	XMO 047 /tf) 
Holder, 340 ml 

same as above except: 
(3) Barrei, 340 mi 	 XX40 047 31 

Accessories 	 cat. Ivo. 	. 

Filtering llask, 1 liter 	 XX10 047 05 
Filter lorceps, stainless, smooth-lip 	XX62 000 06 
PVC tubing, 3/8" ID. x 10', with 	XX67 000 34 

clamps (foi autoclavable) 
Top cap 0-ring, Teflon 	50k: 	XX40 047 19  

Water 	Methanol 

Fite, Typo GS/GV HA/HY RA SM I FG FF1 FA 
Pore Size (yM) 022 	045 	1.2 	50 	0.2 0.5 1.0 

140 	410 1250 41001179 450 1015 
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Dise Holders 

Aerosol Standard, 47 mm 
Aerosol Open-Type, 47 mm 

runCi ii8t1 
Vacuum filtering air, or other gases, !rom open 
atmospheres, or from closed systems, for analysis 
of particulate contamination. 

Standard 
Helder, have a ti lbing adapter inlet for corgICY:fiOn tO 

closed systenis, with ar) ir ilet dispersion charnbCf to 
produce optirnurn partido distribution on lhe surface 
of lhe test filter. 

Open -Type 
Holders have a full-area inlet for maximum unirn-
peded flow in open atmosphere sampling. 

Outlet tubing connectors are threaded for Millipore 
flow-limiting orifices to control lhe volume of tirned 
samples. 
Materiais 
Stainless bodes and filter supporl screens, 
anodized aluminum locking rings, nylon lockwheels. 

Filter size 
47 mm diameter, 

Filter area 
Approximately 9.6 cm?. 

Pressures 
Vacuum only. 

Connections 
'/16' 0.0. hose connector for vacuum (outlet), and for 
inlet on Standard holden Outlet connector threaded 
for Millipore flow-limiting onficeS. 

Dimensiona 
69 mm (23/.") diameter; length 178 mm (7') Standard 
holder, 102 mm (4') Open-Type holder. 

NEIN IRIoniliop ço;11,loi 
Aerosol Standard, 

47 mal 
XX50 047 00 

Aerosol Open - Type, 
47 mm 

XX50 047 10 

ReplacrePae .  Cat. No. 
XXSOW 00 Aerosol aNWtlarcl 
hl& dispersion chamber & 

connector 
— 

Holder outlet base & 
connector 

— 

Locking ring assembly XX20 047 01 
Locking riflo oaskel, Teflon 	5/ok: XX40 047_14 

- Nylon lock wheels & wrench XX20 047 07 
. 

	
sol 	. 

Ftiter support screen XX20 047 08 
Support screen oasket, Tellon 25/pk: XX20 047 03 
XX50 047 10 Aerosol Open -Type 
same as above except stainless inlet 
body included instead of inlet disper-
sion chamber and connector 

— 
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