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NUMBER: PAGE
. CERTAIN-TEED PRODUCTS CORPORATION -3 1
. ASBESTOS CEMENT PIPE surErsEDES: DATE OF 18SUE: ‘
» ) May 22, 1964 |
/ APPLICABLE TO: : CLASSIFICATION: — N
Ambler RED and All Plents Teat Mathod

DESCRIPTION:

Method of Test for Determination of Finensss of Portland
Cerent & Silica by Blaine Air Permeability Apparatus.

A,

B.

Scope

1. This method of test covers the procedure for determining
the fineness of Portland cement and silica in terms of
specific surface orpressed ag total surfece area in
square centimeters per graa ( /gremn) of cement, by use
of the Blaine air permeebility apparatus.

Notes The Blaine apperatus was originally designed for
determining the finsness or surface area of Port-
land eement; however since it operatea on the
principle of porosity, it cen be easily and ac-
cmﬁoly used to determine the surface area of
sillieas.

Apparatus

1. The Blaine eir perueability spparatus consists essen-
tially of a means of drawing a definite quantity of air
through a prepared bad of camant or silice of definite
porosity. The number and size of the pores in a pre-
pared bed of dafinits porosity is a funoction of the sige
of the particles and determines the rate of air flow
through the bed.

2. The Blaine apparetus shall consist of the following
parts:

a. Pernosbility Cell

. Disk (Perforated)

¢. Plunger

4. Filter Pgper

:. Hanomater uqum

g+ Timer

A1l the individusl s of the Blaine apparatus shall
be in accordance with the requirements as specified in

ASTH C 204-55 "Standard Method of Tast for Fineness of
Portland Cement by Air Permeability Apparatus”.

A
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 PURPOSE
To update the existing procedure,
Change the procedure on testing of cement from oven dried

to as received.
. ‘To make the test method readable,

EFFECTIVE DATE

Date of issue,
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S ~ TECHNICAL SPECIFICATIONS
SPECIFICATIONS CLASSIFICATION:
Standard Test Methods
CEHTAIN‘TEED PRODUCTS CORPURATION TCO REF.- NO. SPECIFICATION NO: PAGE NO.:
PIPE DIVISION 1 ™~ 3 1
SUPERSEDES: DATE OF iSSUE:
May 22, 196k April 18, 1969

DESCRIFTION:

Method Of Test For Determination Of Fineness Of Portland Cement And
Silica By Blaine Air Permeability Apparatus

A, Scope

1, This method of test covers the procedure for determining the finensss of Portland cement and s
in terms of specific surface expressed as total surface ares in aqu.m centimeters per gram (o' /gru)
of cemsnt, by use of the Blaine air permeability apparatus.

Note: The Hlaine apparatus was origiml‘l: designed for determining the fineness or surface area of
Partland cement; however since it operates on the principle of porosity, it can be easily and
accurately used to determine the surface area of silicas,

B, Apparatus

1. The Blaine air permesbility apparatus consists essentially of a means of drawing a definite quantity
of air through a prepared bed of cement or silica of definite porosity. The number and sise of the
pores in a prepared bed of definite paroeityisarunctianct the size of the particles and determines
the rate of air flow through the bed,

2. The Blaine apparatus shall consist of the following parts:  “/21[77 = Conce Cord Teetd G

a. Permesbility Cell “ a0l Topnt out vr7 S "drswéd

b. Disk (Perforated)
b. Mk (P th N.C,
s e (34D 23328
L f. Manometer liquid

W ge Timer

All the individual parts of the Blaine apparatus shall be in accordsnce with the requiremsnts as
specified in ASTM C 204-55 "Standard Msthod of Test for Fineness of Portland Cemsnt by Air Permeability
Apparatus”,

C, Calibration of Apparatus

1, The calibrstion of the Blaine apparatus shall be in accordance with the requiremesnts as specified in
ASTM C 204-55. The Ngtional Buresu of Standards No. 11L Standard Sample may be cbtained from the U, S,
Dapnrhsntetcmm, ¥National Bureau of Standards, Washington 25, D, C, (A charge of approximstely

$2,50 is made for each standard sampls). ’

2. Authoddc!ucmgtodeuﬂdmuthevolw Mmightdswa-phwduemtu: .-

—

P-(V- ) ‘ -

Where: P = Poroaity (should be 0,500 + 0,005)
V= VYolume of cement bed.
W = Weight of standard cement sample,

D. Caloplations ... . . . . . . ‘ ' Co
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apparatus. il
T = Time in seconds for moasured manometer drop of test sample. e -
Ts = Time in seconds for measured manometsr drop of standard sample used in calibratiomn of
. the spparatus.
n = Viscosity of air in poises at the temperature of test of the test sample.
ns = Viscosity of air in poises at the temperature of test of the standard sample used in
calibration of the apperatus,
e = Porosity of prepared bed of test sample.
es = Porosity of prepared bed of standard sample used in calibration of the apparatus.
P = Specific Gravity of test sample - 3,15 shall be used for Portland cement and 2.65 shall
© - be used for silica. -
Ps = Speéific gravity of standard sample used in calibration of the apparatus - 3.15 is used.

Note: Values for '-';; and¥T mey be taken from the Tables I, IT and ITI as shown in
ASTH C 201‘-5_? :

i.6. In the Technical Service Materials Laboratory

The Volume is 1.82L cu. cm. u&:—\—i He J
The Weight of the standard cement sample is 2.87 grams.
q// 2.87 2o e
VoL= 1.899 3 1.82h - 3.15 - : - C x
PM.:L‘: 0.4%1 1.824 - 0.911 - Vuatls Lol el
1.82h -)7
tltb,l. Compud = 2905»- 4/6 7 td
Slics - 0.91 Catitnated-fofe /S s
S’MTL(XMCL =z R4 i . = 0,5005 Porosity QMM V‘tcj KL ) ‘q“’?
..r4 2. When using the Blaine apparatus to determine the surface area of ailica the weight of the samplas
= must be adjusted dus to the difference in the specific gravity of the silica so that the porosity Vil )
remains the same. This can be calculated from the standard cement sample as follows: ~e
Qp,‘..n. Cimat. S£- . 8 bRl
T sbnple POWRER ~ il it
- ("o R
,q,(g“j‘/ s 2 %5 1s the Specific Oravity of Silica : A
3.15 18 the Specific Gravity of Cement b

S = Weight of Silica
.. .. W= Veight of Cement

. l.e. At Technical Servicer - C . ;
2.6 focee 7
3 2‘81T N acg
.s-2h2grm M %M@M— 435 1)’——/ (‘}"/?’f

3. The surface area may be checked by varying the porosity and substituting the values in the formula .

as shown in the tables én ASTH C 20L-55. By varying the poroaity trcn .h9S to .505 the aurta.ce area
should be within 300 =</

-

E. Test

The surface area of the material shall be determined on representative samples of the material using the
same weight of sample as has been determined fram the calibration of the apparatus' using therstindifd-= °
sample. All silica must be oven dried for 24 bours at 210°F. + 5°F. or to constant weight and silowed to
cool at room temperature in a desaicator béfore making the curfm area determinations. Cemént #hill-be
tested on the as-received-bgsis. P. ve date tions shall be made on oopanu saxpleg of each u;arhl
The aversge of theu«uat-aoﬁiu.s aéorded. A
-\
F. @11_55 nl ! e (e-x) T R
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U. S. Department of Commerce

Fred;en;c;:;yDent y 6/2'/_?7

Nat ! B of 8
Richard W. Roberts, Director

National Bureau of Btandards
Uertificate of Analysis
Standard Reference Material 114m

Portland Cement

This Standard Reference Material is intended for usc in calibrating the Wagner turbidimeter, the
Blaine fineness meter, and the 2-inch diametcr No. 325 sieve in accordance with Federal Test

Method Standard 158 where applicable or ASTM methods of test for fineness of cement. The
air-permeability test should be made at a porosity of 0.500.

Residue on No. 325 sieve, electro-formed sheet (45.0 um),
wet method .. .. ........ e e e 6.9 percent |
Surface area (Wagner turbidimeter) by ASTM Method INR
C115-70 (or a?::sequentissue) e (\& \E 2 SO 2040 cm?/g
- D NN
Surface area (air- permeabnhty) ............. PR "i\ \.). ................... 3930 cm?/g
Mean particle diameter (air- pemeqbdlty) . : .‘-.\. N 4.85 um

The surface areas and m

calculated on the assump

calibration computaugn\.s R \
O\

The overall Wire¢tiph Mmcnl measurements leading to certification were performed under

the direction of J. R. Dwe and A. R. Woolf, Materials Reference Laboratories, Products Evaluation
Technology Division.

le diame(er reported on this Standard Reference Material are
specific gravity is 3.15, and this value should be used in all

. —————

The technical and support aspects involved in the preparation, certification, and issuance of this
Standard Reference Material were coordinated through the Office of Standard Reference Materials
by A. R. Woolf, C. L. Stanley, and R. E. Michaelis.

€

Washington D. C. 20234

J. Paul Cail, Chief
April 5, 1973

Office of Standard Reference Materials
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u.

S. Departmen: of Commerce
Alexander B. Trowbridge Chpln ey el b
Qwrol ary ( -

National luu\h of Standards
I. C. Schoon -er. !ng Director

Certificate of Suricee @.wa’ Lo !

Standard Reference Material 114 L

Portland Cement

Residue on No. 325 sieve bronze cloth, wet method__________ . _____. . 08 perecini

Residue on No. 325 sieve elecwro-formed sheet (44.04), wet methiod . .. . _. i2.2 pereent

Surface area (Wagner turbidimeter) .. _____ .. _______.___.. 1820 cni?fg

Surface area (air-permeabilivy) ... 3380 cm?fg

Mean particle dinmeter (air-permeability) ... oo _________._ 5.64 microns

These values ave for use in calibrating the Wagner turbidimeter und Blaine fineness mneter
i accordance with the methods of the current issuc of Federal Test Method Standard 158,
or ASTAI methods of test for fineness of cement. The air-permeability tests should be made
at a porosity of 0.500.

The surface areas and mean particle diameter reported vn ihis standard reference ma-
terial are cnleulated on the assumption that its specific gravity is 4.13, and, therefore, the value
3.15 should be used in all catibration computations.

Tie certificate value for residue on the No. 525 sieve assignod w the frst issue of standard
reference material 114 over 30 years ngo was based on u sci of carefully seiccied sieves with
Lronze cloth, Subsequent issues of sampie No. 114 huve had wssignad cosaiues consistent with

¢ firs! issue. Over the vears, woven cloth has become avaitble wihi muce o Hora hole size
taan the eloth upon which the No. 114 residue figure is based. 4. a0y i~ developed,
1.ereby, where the better sieves have the huoger currection {actors. As o lirsi step o correcting
s situation, standard reference material No. 114 L has two assigned residues, oi:¢ on bronze

ath, which is consistent with values for previous issues, and onc an eieciro-formed sheet,
-.;nch is bused on measurements with sieves fitted with such maicsial. Electre-h. me @ sheet
aiTers from wire cloth in not being woven, and in being free {rom grossly oversize .. .en’:igs.

T:.e Lronze cloth figure should be used in connection with the Wagner turbidimeter test.
11 many tests, such as the fineness of ily ash, the specification limicv will need to be adjusted
Lelore the electro-formed figure can be substituted for the bronze figure.

Wosi.xeTox, D.C. 20234 W,
August 25, 1967

W Feu @l 3‘”"’;,..‘" (@ver)

m (laca
s

-su ST
e S

WaAYNE MEINKE, Chief
Office of ¢s.undard Reference Materials
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To apen the vial, make a deep scratch with a file about ¥ inch from the bottom of the vial.
Invert the vial and press a red hot file point against the scratch to cause a circumferentinl
crack around the vial. Remove the end of the vial carefully and remove any glass fragments
which may have fullen into the sample. '

The speeific surface of cement changes on being exposed to the air. Therefore, after
opening the container, the sample must be protected from atmospheric moisture until the time
of test. The sample should be used as soon as possible after opening—in any case within 8 hrs.

For use with the Blaine air-permeability apparatus, the sample should be fluffed in a 4-
to G-ounce bottle as described in the current issue of Federal Test Method Standard 138 or
ASTM Method C 204, before being used.

This standard was prepared and calibrated in the Institute for Applied Technology,
Building Research Division, by members of the Codes and Standards Section, B. E. Foster
Chief.
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NUMBER: PAGE
CERTAIN-TEED PRODUCTS CORPORATION ™-3
ASBESTOS CEMENT PIPE SUPERSEDES: - DATE OF ISSUE:
APPLICABLE TO: CLASSIFICATION:
Ambler RAD z2nd All Plents Test Mothod

DESCRIFTION:

Mathod of Test for Datermination of Fineness of Portland
Cemont & Silica by Elaine Air Permeability Apparatus.

C. Calidbration of Apparstus

1. The calibretion of the Blzinse spparatus shall be in
ascordance with the requirements as sposcified in ASTH
C 204-55, The National Bursau of Standards No, 114
Standard Sample maey be cbtained from the U.S, Dspert-
ment of Commerce, Ratlional Bureau of Standards, Vash-
25, D.C., (A charge of roximately $2.50 is
for each standard szmple).

2. A mothod of chesking to determine if the volume and
walight of standu-d sample used is correct is:

P e (V- )

¥here: P = Porosity (should be 0.500 + 0,005)
V = Volute of cement bed
W = WHelight of standard cement sample,

D. Calcuiations
3. F_gr Cenent For Silieca
- S8 V- ) S=3SalPs (1-es) VE3VI™ ()
, /V:’;- (e F (1-0) Fs; ﬂa_ e
5«5 Wig W S = 8 Ps (1-0,) e
Vi v\ (b) ? (1-0) Vel Vi, Ve (4)
CEMEAMT 2,8:75 Svn_b 33—545‘
Se- eonstyT

! ! anta Siti1cA -
. | -7 Y36NT
o s
W\’h W VT agaent ﬁ,/’ S
Slion 2429~ 43997
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TECHNICAL SPECIFICATIONS

NUMBER: ﬂ—B PAGE 3
CERTAIN-TEED PRODUCTS CORPORATION
SUPERSEDES: DAT| I :
ASBESTOS CEMENT PIPE ‘ %'ﬁf’ 196!].
APPLICABLE TO: CLASSIFICATION:
Ambler R&D gné All Plants Test Method
DESCRIPTION:

Mathod of Test for Determination of Fineness of Portland
Camant & Silica by Elaine Alr Permeadbility Apparatus.

Yhere:

S = Specific surface in sq. cm. per grem of test sample,

Sg = Specific surface in sq. cn. psr grem of &
sample used in calibretion of the .

T = Timo in seconds for poesured manomster drop of test
sample. C

Tg = Time in seconds for measured mancmeter drop of stand-
ard sample used in calibration of the spparetus.

n = Viscosity of eir in poises at the tsuperature of
test of the test sample,

ns = Viscosity of air in poises &t the temperature of

test of the standerd sample used in cslibretion
of the apparatus.

e = Porosity of prepared bed of test sazple.

ag = Porosity of prepared bed of standard ssnple used
: mcaubrggig t;t mmm 3.15 ve
| 4 -Specuic Q! m- . shall
r silica.

Ps « Specific gravity of standerd sample vsad in cgl-
ibration of the apparatus - 3.15 is used.

Note: Values for Vi Vo3 amd Vi mey be telom from

;!ge'!abhs!. IX and III es showm in ASTH C 204-

i.e. In the Materials Iaboratory in Amblep --
™he Yolums is8 1082“ cu, om,

'Bnﬁei@:totthoat;ﬁ( t sample in 2.87
grams, 2 .
1.82“ - 015 =

1 0821‘

1,804 - ool _
1.824

0.913 -
1.824 0.5005 Porosity.
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NUMBER: PAGE
CERTAIN-TEED PRODUCTS CORPORATION -3 ~ &
ASBESTOS CEMENT PIPE SUPERSEDES: DATE OF I1SSUE:
22, 1
APPLICABLE YTO:

CLASSIFICATION:

Ambler RED and All Plants Test Method

DESCRIPTION:

Method of Test for Determination of Fineness of Portland
Cement & Silica by Blaine Air Permeability Apparatus,

2. then using the Blaine apparatus to determine the aurface
area of silica the weight of the sample must be sdjusted
due to the difference the specifie gravity of the
8i1lica o0 .that ths porogity remains the same. This can

q' be calculsted from the standard cement sample as followas

2.6 - 3
3.1% W
there: 2.65 iz the Specific Gravity of Silica
3.15 is thée Specific Gravity of Cement

Veight of Siliea
of

ME‘
-
\n
]
el
3
\
ANl
‘:\Tf\
"
2>
w®
N
N

)
«q ooy
oS ‘

3. The surface area nmay be checked by varying the
as

‘ porogity
and substitut the valuas in ths formula showm in
the tadbles in C 204-55. By the porosity

485 to .505 the surface area be within 300
cm /gm.,
E. Zeat -
The surface area of materdal (a) be determined on

the mate
representative samles of the material (s) using the seme
weight of sanxple 28 has been determined from the eglibra-
tion of the apparatus wying the standard sampls, All samples
muat be oven dried for 24 hours st 210°F. + 5°P, or to con-
stant weight and allowed to coo!l &t room reture in a
decasicator before malting the surfsce arsa determinations.
Five determinations shall be mede on sepaerats samples of
each materiel. The gverege of these test results shall be
recorded. The test chall be performed on indoming shipnent
of ailica end csuent from casch Vendor at 1leanst once & woek.

PREPARED BY:
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ASBESTOS CEMENT PIPE surerseDEs: DATE OF ISSUE:
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Ambler R&D and All Plents Teat Mathod

DESCRIPTION:

Kothod of Test for Dstermination of Fineness of Portland
Cemant & Silica by Blaine Air Permesbility Apparetus.

F. Sempling

saple shall be kept in an Wr (polyethylens
bag or [ r should be identified
ciposite sample should be a min-

:
%
;
f
d
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AMERICAN ASSOCIATION STATR
HIGHWAY OFFICIALS STANDARD
AAS.H.Q. NO.: T 153

Standard Method of Test for

FINENESS OF PORTLAND CEMENT BY AIR PERMEABILITY
APPARATUS

ASTM Designation: C 204 - 55
AporTeD, 1951; REVISED, 1955.3

This Standard of the American Socicty for Testing Materials is issued under
the fixed designation C 204; the final number indicates the year of original
adoption as standard or, in the case of revision, the year of last revision.

Note.—An editorial change in Section 3 (¢) was made in
June, 1956. Editorial changes in Section S were made in
June, 1958, Editorial change in Sections 2(f), 3(3) and (¢), and
Table II were made in August, 1959.

Scope

1. This method of test covers the
Blaine air permeability apparatus and
procedure for determining the fineness of
portland cement in terms of the specific
surface expressed as total surface area in
square centimeters per gram of cement.

Apparatus {

2. (o) Noture of Apparaius~The
Blaine air permeability apparatus con-
sists essentially of a means of drawing
2 definite quantity of air through a
prepared bed of cement of definite
porosity. The number and size of the
pores in a prepared bed of definite po-
rosity is a function of the size of the
particles and determines the rate of air
flow through the bed. The apparatus,
illustrated in Fig. 1, shall consist speci-

} Under th:ie standardization proceduro of the
Sucicty, thia inethod i under the jurisdiction of
the ASTM Comunittee C-1 on Cemeont.

! Prior to adoption as standard, this method
was published as tentative from 1946 to 1951,
being revised in 1951,

ically of the parts described in Para-
graphs (b) to (k).

(b) Permeabilily Cell.—The permeabil-
ity cell shall consist of a rigid cylinder
1.27 & 0.10 c¢m in inside diameter, con-
structed of glass or noncorroding metal.
The top of the cell shall be at right
angles to the principal axis of the cell.
The bottom of the cell shall form an air-
tight connection with the top of the
manometer. A ledge 4 to 1 mm in width
shall be an integral part of the cell or
firmly fixed in the cell 5.0 &= 1.5 em from
the top of the cell for support of the
perforated metal disk.

(c) Disk.—The disk shall be con-
structed of noncorroding metal and shall
be 0.9 4= 0.1 mm in thickness, perforated
with 30 to 40 holes 1 mm in diameter
equally distributed over its area. The
disk shall fit the inside of the cell snugly.

(d) Plunger~—The plunger shall fit
into the cell with a clearance of not more
than 0.1 mm. The bottom of the plunger
shall have sharp square edges and shall
be at right angles to the principal axis,

149
A ““tentative revision' of this standard appears on p. 155.
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150 Test vor Fininess oF PortLand CeMment (C 201 - 55)

An air vent shall be provided either in
the center or on one side of the plunger.
The top of the plunger shall be provided
with a collar such that when the plunger
is placed in the cell and the collar brought
in contact with the top of the cell, the
distance between the bottom of the
plunger and the top of the perforated
disk shall be 1.5 + 0.1 cm.

(¢) Filter Paper.—The flier paper
shall be medium retentive, corresponding

Gem
H &m«- r \
l‘m‘c

,.-..

VYaive of
Clomg et
O3cm Wide Leagth 1o Give
150 cm
Glass Tude Deptn of Bed
—0.9cm 00 l
23ty 40
4 3cm l Clearance Balc:‘u-
‘ Mol More Than OOtem Izrtmn
Tu
Scm
i
123 %
%0om
L Couplng
Monometer Celt ond Plunger

Fic. 1.—Blaine Air Permeability Apparatus

to type 1, grade B, as prescribed in
Federal Specification for Paper; Filtering
(UU-P-236). The filter paper disks shall
be circular, with smooth edges, and shall
have the same diameter (Note) as the
inside of the cell.

VoTE.—Filter paper disks that are too small
may leave part of the sample adhering to the
inner wall of the cell above the top disk. When
too large in diameter, the disks have a tendency
to buckle and cause erratic results.

() Manometer.—The U-tube manom-
eter shall be constructed according to the
design indicated in Fig, 1, using nominal
9-mm outside diameter, standard-wall,
glass tubing. The top of one arm of the

manometer shall form an airtight con-
nection with the permeability cell. The
manometer arm connected to the perme-
ability cell shall have a line etched
around the tube at 12.5 to 14.5 cm below
the top of the side outlet and also others
at distances of 1.5 cm, 7.0 cm, and 110
cm above that line. A side outlet shall be
provided at 25.0 to 30.5 cm above the
bottom of the manometer for usc in the
evacuation of the manometer arm con-
nected to the permeability cell. A positive
airtight valve or clamp shall be provided
on the side outlet not more than § cm
from the manometer arm. The manome-
ter shall be mounted firmly and in such
a manner that the arms are vertical.

(g) Manomeler Liquid.—The manom-
eter shall be filled to the mid-point with
a nonvolatile, nonhygroscopic liquid of
low viscosity and density, such as di-
butylphthalate (dibutyl 1,2-benzene.
dicarboxylate) or a light grade of mineral
oil.

(k) Timer.—The timer shall have a
positive starting and stopping mechanism
and shall be capable of being read to the
nearest 0.5 sec or less. The timer shall be
accurate to 0.5 sec or less for time in-
tervals up to 60 sec, and to 1 per cent or
less for time intervals of 60 to 300 sec.

Calibration of Apparatus

3. (a) Sample.—The calibration of the
air permeability apparatus shall be made
using the current lot of National Bureau
of Standards standard sample No. 114,
The sample shall be at room temperature
when tested.

(b) Bulk Volume of Compacted Bed
of Powder.—The bulk volume of the
compacted bed of powder shall be deter-
mined by the mercury displacement
method as follows:

Place two filter paper disks in the
permeability cell, pressing down the
edges with a rod slightly smaller than the
cell diameter until the filter disks are flal
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on the perforated metal disk; then fill the
cell with mereury, removing any air bub-
bles adhering to the wall of the cell. Use
tongs when handling the cell. If the
cell is made of materal that will amal-
gamate with mercury, the interior of the
cell shall be protected by a very thin film
of oil just prior to adding the mercury.
Level the mercury with the top of the cell
by means of a small glass plate. Remove
the mercury from the cell, weigh, and
record the weight of the mercury. Re-
move one of the filter disks from the cell.

TABLE IL—DENSITY OF MERCURY.,
VISCOSITY OF AIR (n), AND +/n AT
GIVEN TEMPERATURES.

Density of

Room Mercury,® | Viscosity of Air, —
Topm | enres | npeies |V
... 13.56 | 0.000178S | 0.01337
18........ 13.55. | 0.0001798 0.01341
b1s D, 13.55 | 0.0001808 | 0.01344
220 e 13.54 | 0.0001818 | 0.01348
4. 13.54 | 0.0001828 | 0.01352
26, ..., 13.53 0.0001837 0.01355
28, . e 13.53 | 0.0001847 | 0.01359
30........ 13.52 | 0.0001857 | 0.01362
[ S, 13.52 | 0.0001867 | 0.01368
34........ 13.51 0.0001876 0.01369

¢ The density of the mercury shall be de-
tormined.

Using a trial quantity of 2.80 g of cement
(Note 1) compress the cement (Note 2)
in accordance with Paragraph (¢) with
one filter disk above and one below the
sample. Fill the space remaining in the
top of the cell with mercury, remove en-
trapped air, and level off the top as
before. Remove the mercury from the
cell, weigh, and record the weight of
mercury,

The bulk volume occupied by the ce-
ment shall be calculated to the nearest
0.005 cu cm as follows:

where:

V = bulk volume of cement in cubic
centimeters, .

W4 = grams of mercury required to fill
celi, no cement being in cell,

W s = grams of mercury required to fil
the portion of the cell not occu-
pied by the prepared bed of cement
in the cell, and

D = density of mercury at tempera-
ture of test in grams per cubic
centimeter (see Table I).

At least two determinations of bulk
volume of cement shall be made, using
scparate compactions for each deter-
mination. The bulk volume value used
for subsequent calculations shall be the
average of two values agreeing within
plus or minus 0.005 cu cm. The temper-
ature in the vicinity of the cell shall be
noted and recorded at the beginning and
end of the determination.

NoTE 1.—It is not necessary to use the stand-
ard sample for the bulk volume determination.

Note 2.—The prepared bed of cement shall
be firm. If too loose or if the cement cannot be

compressed to the desired volume, adjust the
trial quantity of cement used.

(¢) Preparation of Sample.—The con-

tents of a vial of the standard cement ;;

sample shall be enclosed in a 4-0z jar

and shaken vigorously for 2 min to fluff

the cement and break up lumps or ag-
glomerates.

(d) Weight of Sample.—The weight of
the standard sample used for the calibra-
tion test shall be that required to produce
a bed of cement having a porosity of
0.500 == 0.005, and shall be calculated as
follows: :

We315V(l—e......... 2)
where:

W = grams of sample required,

3.15 = value taken as the specific grav-
ity of portland cement,

V = bulk volume of bed of cement in
cubic centimeters, as determined
in accordance with Paragraph
(3), and
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¢ = desired porosity of bed of ccment
(0.500 == 0.005S).

{(¢) Preparation of Bed of Cement.—
The perforated disk shall be seated on
the ledge in the permeability cell. A
filter paper disk shall be placed on the
metal disk and the edges pressed down
with a rod slightly smaller than the cell
diameter. A quantity of cement deter-
mined in accordance with Paragraph (d)
and weighed to the nearest 0.001 g shall
be placed in the cell. The side of the cell
shall be tapped lightly in order to level
the bed of cement. A filter paper disk
shall be placed on top of the cement and
the cement compressed with the plunger
until the plunger collar is in contact with
the top of the cell. The plunger shall then
be removed slowly. Use of fresh disks is
required for each determination. .

(f) Permeability Test.—The perme-
ability cell shall be attached to the
manometer tube, making certain that an
airtight connection is obtained (Note 3)
and taking care not to jar or disturb the
prepared bed of cement.

The air in the one arm of the manom-
eter U-tube shall be slowly evacuated
until the liquid reaches the top mark,
and the valve shall then be closed tightly.
The timer shall be started as the bottom
of the meniscus of the manometer liquid
reaches the second (next to the top) mark
and shall be stopped as the bottom of the
meniscus of liquid reaches the third
{next to the bottom) mark. The time
interval measured shall be noted and
recorded in seconds. The temperature of
test shall be noted and recorded in de-
grees Centigrade.

TesT ¥or FINENESS OF PORTLAND CEMENT (C 204-55)

connection, it should be moistened with water;
if a standard-taper joint is used a little stopcock
grease should be applied. The efficiency of the
connoction can be determined by stoppering the
top of the cell attached to the manometer and
then partially evacuating the onc arm_ of the
manometer; then closing the valve, Any con-
tinuous drop in pressure indicates a leak in the
systom.

NotE 4,—The sample may be refluffed and re-
used for preparation of the test bed, provided
that it is kept dry and all tests are made within
4 hr of the opening of the sample.

TABLE II.--VALUES FOR POROSITY OF
CEMENT BED.

Porosity of Bed, ¢

(&) Recalibration.—The

apparatus

Lo

: . . shall berecalibrated (Note 5): o srEn
atllzasﬂtxihzt'bdr:tt::; igi t%:s lzgt&“ﬂ‘;::é (1) At periodic intervals to correct for 47; e B

. ib " 4736, ... 6.8 | v
of flow shall be made on cach of three 1:15!5‘ le wear on plunger or permeability 48...... 6.03 |7
scparately prepared beds of the standard : - o -
sample (Note 4). The calibration shall cu(r? af\fdany loss in manometer fluid oc R

. bemade by the same operator who makes (3‘) If a change is made in the type or ;g% . 3874 ;;|
the fineness determination. quality of the filter paper used for the 603, ... 7.10 | 75}
Notk 3.—If a rubber stopper is used for the  tests. -

)
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cd with water; ) TABLE UL—TIME OF AIIl FLOW.
. little stopeock

T = timeo of air flow in soconds; \/_7" = tho factor for uso in tho equations,
ficiency of the

jepperinghe -1 ¢ vi|T  wvi|T L vE|lt it T v
e A of the WG ... 5.10 A4 76 ... 8.72 | 101....10.05 | 151....12.20 | 201. ..., 14.18
iwe. Any con- Sag. ... 5.1 18 | 7634... 8.75 | 102....10.10 | 152....12.33 | 202..... 14.21
w5 3 leak in the a7 L. 5.0 2T 8.77 | 103....10.15 | 153....12.37 | 205..... 14.25
) 27a. ... 525 M1 778¢... 8.50 | 104....10.20 | 154....12.41 | 204..... 14.28 Y
~uffed and re- 58 B a8 |78 $.83 | 105....10.25 | 155....12.45 | 205..... 14.32
bed, provided
re made within a8, ... 5.31 311 78)¢... 8.86 | 106....10.30 | 156....12.490 | 200..... 14.35
. S 5.39 7.35 ) 79..... 8.80 1 107....30.34 | 157 259 | 207, L. 1.9
TS N A8 | 70l L. 802 | 108, 010059 | 168 L L 12,57 | 2081442
OROSITY OF ... 5.48 1l sol S.04 | 109....10.44 | 159, .. 12.61 | 209, 14,40
. 3054 5.62 A5 [ 30Y4... 8,97 | 110....10.49 | 160....12.65 | 210, .. 14.49
va 3. 5.57 [ 56..... 748 {Si..... 9,00 1(1....10.54 { 161....12.60 | 211..... 14.53
_ 3134 5.61 | 5634... 7.51 | 81)5... 9.03 | 112....10.58 | 162....12.73 | 212 ... .14.66
IR 3. 5.66 { 57..... 7.55{S2..... 9.06 | 113....10.63 | 163....12.77 | 213. . ... 14.59
0.343 3314 5.70 | 57)4... 7.55 | S214... 9,00 | 114....10.08 | 164....12.81 | 214. ..., 14.63
g-;;g . 51 5.74 | 5S..... 7.62 | s3..... 9.11 | 115....10.72 | 165._..12.85 | 215..... 14.66
. )
0.351 3334 5.79 | 5834... 7.65 | 5314... 9.14 | 116....10.77 | 166....12.88 | 216... .. 14.70
0.352 34 ... 5.83 | 59..... 7.65 | 81..... 9.17 | 117....10.82 | 167....12.92 | 217 .... 14.73
0.354 3434 5.87 | 593¢... 7.71 | S4}4... 9.20 | 118....10.86 | 168....12.96 | 218, .... 14.76
: 335, 5.9260..... 7.75(85..... 9.22 | 119....10.91 | 169....13.00 | 219..... 14.80
9.352 35%.... 5.96 | 6034... 7.78 | §534... 9.26 | 120....10.95 | 170....13.04 | 220.....14.83
0.357 36......6.00]61..... 7.81 | 80..... 9,27 [ 121....11.00 | 171....13.08 | 222.....14.90
0.358 3634.... 6.04 | 6134... 7.84 | S636... 9.30 | 122....11.05 | 172....13.11 | 224. .. ..14.97
0.359 57 .05 { 62..... 7.87 | s7..... 9.33 | 123....11.09 | 173....13.15 | 226.....15.03
0 300 34§.... 6.12 | 6234... 7.90 | STI4... 9.36 | 124....11.14 | 174....13.10 | 228... . 115010
9-300 Y 8L 6.16 | 63..... 7.04|88..... 9.38 | 125....11.18 | 175....13.23 | 220.....15.17
0.362 3836.... 6.20 | G334... 7.96 | 8S}4... 9.41 | 126....11.22 | 176....13.27 | 232.....15.23
0.363 39...... 6.24 | 64..... .00 | s9.. ... 9.43 | 127....11.27 | 177....13.30 | 231.....15.2
0.364 $9%.... 6.25 | 64}4... .03 | 8935... 9.46 | 128....11.31 | 175....13.34 | 236. ... .15.36
0.350 0. ... 8.32|65..... $.0690..... 9.49 | 129....11.36 | 179....13.38 | 238.....15.43
03 1014 8.36 | 651 §.09 § 90%4... 0.51 | 130....11.40 | 180....13.42' | 240.....15.40
"-ggi o 6.40 | 66..... sazfo.... 9.54 | 131....11.45 | 181....13.45 | 242, .. .. 15.56
s A135.... 6.44 | 6634... 8.16 | 9134... 9.57 [ 132....11.40 | 182 ...13.45 | 244 . .. 15.62
. a2 6.45 | 67..... 8.19 192 ... 9.59 | 133....11.53 | 183....13.53 | 246.....15.68
0.356 : 0206 ... 6.52 | 67)4... 8.22 | 9214... 9.62°| 134....11.58 | 184....13.58 | 248, . ... 15.75
0'337 3...... 6.56 1 68..... 8.25|93..... 9.64 | 135....11.62 | 185....13.60 | 250..... 15.81
g-ggg 13)4....6.60 [ 6S}... 8.28 | 931¢... 9.67 | 136....11.66 | 186....13.64 | 252.....15.87
T o:Ese Mo 6.63 | 69..... 8.31 | 94..... 9.70.{ 137....11.70 | 187....13.67 | 254..... 15.94
- 9390 44)g.... 6.67 | 893¢... 8.34 | 944... 9.73 [ 138....11.75 | 188....13.71 | 256 ....16.00
. 45, .0 6.71170..... 8.37 | 95..... 9.76 | 139..:.11.79 |'189:...13.75 | 258 ....16.06
. .. 9.78 | 140....11.83 | 190....13.78 | 260.....16.12
. apparatus 9.80 | 141....11.87 | 191....13.82 | 262.....16.18
e3): . 9.83 | 142....11.92 | 192....13.86 | 26¢..... 16.25
s to correct for 088 | 144, 0 15:00 | 0. 1 1a0s | deg-e-10-3
r permeability . 9.90 | 145....12.04 | 195....13.96 | 270..... 16.43
id oc- 48)4.... 6.96 | 73)4... 8.57 | 9834... 9.93 | 146.,..12.08 | 196....14.00 | 272.....16.49
meter fluid oc 9.0 7.00 | 74..... 8.60 |99, .... 9.95 | 147.%. 1212 | 107...14.04 | 274.. .. 16.65
19%.... 7.04 | 74}4... 8.63 | 9934... 0.98 | 148....12.17 | 108... 14.07 | 276. ... 16 61
: in the type or 80...... 7.07 | 75... . 8.66 |100..... 10.00 | 149....12.21 | 199....14.11 | 278..... 16.67
r used for the 50%.... 7.10 | 75}4... 8.68 |1003¢...10.03 | 150....12.25 | 200....14.14 | 280, ... .16.73
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