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Rubber compounding ingredients — Carbon black —
Determination of specific surface area — Nitrogen

adsorption methods

1 Scope and field of application

This International Standard specifies two methods for the
determination of the specific surface area of types and grades
of carbon black for use in the rubber industry.

2 Reference

ISO 1126, Carbon black for use in the rubber industry — Deter-
minatjon of loss on heating. '

3 Method A using Ni-Count-1 apparatus

3.1 Principle

-Degassing of a test portion, weighing and exposure to nitrogen
in the presence of liquid nitrogen. Determination of the amount
of nitrogen adsorbed onto the carbon black surface at
equilibrium. From this value and the mass of the degassed test
portion, calculation of the specific surface area.

3.2 Reagents

3.2.1 Nitrogen, in a cylinder, or other source of prepurified
nitrogen, of recognized analytical quality.

The nitrogen supply to the Ni-Count-1 apparatus (see 3.3.1)
shall be controlled at a pressure of 70 to 140 kPa. If nitrogen
from a cylinder is used, the cylinder shall be fitted with a two-
stage regulator capable of controlling the outlet pressure in the
specified range.

3.2.2 Liquid nitrogen (approximately 300 cm3 are required
for the determination).

3.3 Apparatus

3.3.1< Ni-Count-1 specific surface area apparatus! (see
figures 1 and 2), or an equivalent one-point adsorption
apparatus.

3.3.2 Heater and voltage control device, capable of main-
taining a temperature of 300 + 10 °C, for degassing the test
portion.

[The heater (see figure 1} is furnished with the Ni-Count-1
apparatus. ]

3.3.3 Vacuum pump, capable of an ultimate pressure of
1,3 x 10-2Pa (1 x 104 mmHg).

3.3.4 Dewar flask, of capacity approximately 265 cm3 and
height 145 mm.

(This is supplied with the Ni-Count-1 apparatus.}

1 3.3.5 Nitrogen vapour pressure thermometer

(see figure 2).

(This constitutes a part of the Ni-Count-1 apparatus.)

3.3.6 Sample tubes (see figure 3).

The recommended volumes are given in table 1.

1) The Ni-Count-1 apparatus is available commercially. Details may be obtained from the Secretariat of ISO/TC 45 (BS!) or ISO Central Secretariat,
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3.3.7 Stopcock grease or polychlorotrifluoroethylene
lubricant.

{This is supplied with the Ni-Count-1 apparatus.)
3.3.8 Fine glass wool.
3.3.9 Analytical balance, accurate to 0,1 mg.

3.4 Preparation of the sample

Pellets of carbon black need not be crushed. Unagitated,
__unpelletized carbon black may be densified if desired.

3.5 Test conditions

The test should preferably be carried out in ambient conditions
of either 23 £ 2°C and 50 + 5 % relative humidity or
27 + 2°C and 65 * 5 % relative humidity.

The reagents and the apparatus shall be maintained at
temperature equilibrium in the same room for at least 24 h
before being used.

The testing room shall be free from fumes or vapours which
could contaminate the reagents and apparatus, and'thus affect
the results.

3.6 Procedure
3.6.1 Preparation and calibration of apparatus

3.6.1.1 The all metal Ni-Count-1 apparatus has an adjusted in-
ternal volume of 139,56 cm3. This internal volume includes all
lines to the sample valve, and the volume in the bellows of the
pressure gauge is adjusted so that the gauge indicates 66,7 kPa
(500 mmHg) at a room temperature of 27 °C. The tables of sur-
face area versus pressure (furnished with the Ni-Count-1 ap-
paratus) will yield accurate specific surface areas if the internal
volume of the instrument has been accurately adjusted at the
factory to 139,5 cm3. To confirm the volume, it is recom-
mended that tests be made on a standard reference black?
having an agreed nitrogen surface area independently deter-
mined by a muitipoint method.

3.6.1.2 The Ni-Count-1 apparatus should be prepared as
specified in the instructions furnished with the apparatus. This
includes filling the nitrogen vapour pressure thermometer
(3.3.5) with the prepurified nitrogen gas (3.2.1), evacuating the
case of the large pressure gauge and closing the case valve,

1) Standard reference blacks‘will form the subject of 1SO 6809.

2

flushing the reservoir and vacuum manifolds several times with
nitrogen until air is eliminated, and controlliing the voltage to
the heaters to maintain a temperature of 300 + 10 °C as
measured with a thermometer in the heater well.

If air is at any time admitted to the reservoir, the purging shall
be repeated.

3.6.1.3 The calibration and accuracy of the equipmént should
be checked by tests on standard reference blacks. !

3.6.2 Determination

3.6.2.1 Using the data in table 1 as a guide, select the proper
sample tube and take the appropriate mass of test portion. If
the identity of the black is not known, carry out a preliminary
test to determine the mass of the black which will give an ad-
sorption pressure between 20,0 and 33,3 kPa (150 and
250 mmHag).

3.6.2.2 Weigh, to the nearest 0,1 mg, a tuft of the glass wool
(3.3.8) of suitable size to support the filler tube in the sample
tube stem. Record the mass. '

3.6.2:3 Weigh, tojthenearest 0,1 mg, a clean dry sample tube
{3.3:6) with-its filler and glass wool tuft. Record the mass ().

3.6.2.4 Roughly weigh the test portion. {This is the non-
degassed mass and is not used in the calculation.)

3.6.2.5'"Place ‘the test portion in the sample tube (3.3.6), in-
troduce the tuft of glass wool and push in the filler rod to its
proper position.

3.6.2.6 Sparingly fubricate the ball joint of the sample tube
with- the high-vacuum grease (3.3.7), taking-care not to place
lubricant inside the stem. Fit the sample tube ball into .the
mating metal receptacle on the Ni-Count-1 apparatus and retain
the sample tube in place with the metal spring clip.

3.6.2.7 Start the evacuation of the sample tube through the
vacuum manifold and raise the heater around the tube to degas
the test portion at 300 = 10 °C,

3.6.2.8 Momentarily purge the test portion, several times dur-
ing the evacuation, with nitrogen gas. To do this, close the
valve to the vacuum pump and momentarily open the valve
from the nitrogen supply to the vacuum manifold; then resume
evacuation.




3.6.2.9  Close the vacuum valve and observe the leak detector
to determine whether gases are still evolving from the test por-
tion. If the test portion is properly degassed, the leak indicator
should not show a change of pressure greater than 0,1 kPa
{1 mmHg) over 5 min.

3.6.2.10 Isolate the degassed test portion from the vacuum
manifold by closing the valve. Remove the heater.

3.6.2.11 if the pressure in the purged nitrogen reservoir is
above 65,7 kPa {493 mmHg) at 23 °C [or above 66,7 kPa
(500 mmHg) at 27 °C] evacuate to a lower pressure. Complete
evacuation is not necessary unless air has been permitted to
enter.

Fill the purged reservoir gauge and manifold with nitrogen gas
to a pressure of 65,7 kPa (493 mmHg) if the temperature is
23 °C, or to 66,7 kPa (500 mmHg) if the temperature is 27 °C.
For each degree respectively above or below the indicated
temperatures, add or subtract 0,222 kPa (1,67 mmHg) from the
specified pressures.

3.6.2.12 Open the valve from the nitrogen reservoir to the
sample tube by rotating through three complete turns.

3.6.2.13 Place the Dewar flask (3.3.4) filled with liquid
nitrogen (3.2.2) around the sample tube.

3.6.2.14 Permit the adsorption to proceed until the pressiire
indicated by the large gauge becomes constant.

Observe and record the pressure to the nearest 0,1 kPa
(1 mmHg). Ensure the liquid nitrogen surface is at the proper
level on the tube stem. {If a variable stem correction is used in
the calculations, measure and record the exposed stem length.)

3.6.2.15 Lower the Dewar flask from the sample tube and
place it around the sensing element of the nitrogen vapour
pressure thermometer (3.3.5).

3.6.2.16 After the gauge pressure of the nitrogen vapour
pressure thermometer has become constant, observe the
pressure and record its value to the nearest 0,1 kPa (1 mmHg).

3.6.2.17 Allow the sample tube to. warm to above the
temperature of water vapour condensation on the tube. The
warming process can be hastened by gentle heating.

3.6.2.18 Add nitrogen gas to the reservoir and sample tube
until the pressure gauge reads approximately 1,3 kPa
(10 mmHg) above barometric pressure.

Close the valve to the sample tube and remove the tube.

3.6.2.19 Open the valve to the sample tube connection to
equalize the nitrogen reservoir pressure with atmospheric
pressure. Read the gauge to the nearest 0,1 kPa (1 mmHg) and
record the pressure. Close the valve.
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3.6.2.20 As thoroughly as possible, wipe the vacuum grease
from the sample tube ball and any moisture from the tube ex-
terior.

Weigh the tube (containing the dry and degassed test portion,

glass wool and filler rod) to the nearest 0,1 mg. Record the
mass (my).

3.6.2.21 Add the vélue obtained in 3.6.2.16 to the barometric
pressure to obtain the vapour pressure Py, for use in table 2 to
obtain the liquid nitrogen temperature correction factor; B.

3.7 Expression of results

Calculate the specific surface area, S, in square metres per
gram, from the formula :

S m
S"‘:_m—l}_F<V‘—Vd‘— ng——g—>:|B

where

S is the surface area at the equilibrium pressure, obtained
from table 3;

m ) isithe mass, in'grams, of the dry and degassed test por-
tion (mz - m1);

F " is the correlating factor, obtained from table 3;

V; is the volume, in cubic centimetres, of the sample tube
with filler;

Var s the volume, in cubic centimetres, in the sample tube
stem with filler inserted, above the surface of the liquid
nitrogen;

Vaw is the volume, in cubic centimetres, of the glass wool
tuft, calculated from its mass and the assumed density of
2,3 g/cm3;

© is the density, in megagrams per cubic metre, of carbon
black, assumed to be equal to 1,8 Mg/m3;

B s the liquid nitrogen temperature correction factor, ob-
tained from table 2.

Express the result to the nearest 0,1 m2/g.

3.8 Test report
The test report shall include the followfng information :

a} a reference to this International Standard (indicating
"method A");

b} complete identification of the sample;
c) the conditions of test;
d) the mass of test portion used;

e} the result and the method of expression used.
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Pure nitrogen

Precision pressure gauge
0 to 25 kPa (0 to 186 mmHg)

Filling connection 1|>17<'L

; Volume chamber
) (
\ :

Loop copper wire over
' edge of Dewar flask

/—-T‘hermometer sensing element
Vacuum

rW

~

A
4 r-—r
Nr.{::m
o%‘z '
° ‘
"

]

Q\j
Dewar flask containing
liquid nitrogen
NOTE — The system is filled with pure

nitrogen to a pressure of 13 to 20 kPa (100 to
150 mmHg).

Figure 2 — Nitrogen vapour pressurev thermometer
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Dimensions in millimetres
Stainless steel wire

pext. 25
\ q }——- 12/5 Ball joint
@—— Tubing, gext. 8, ¢int. 6
Filler : Rod or tubing,
. gext. 5,
- gext. 5 sealed at both ends
|
[Ie]
+H
g
L”j Glass wool tuft
/
%
Vg
A
é//// 7 /1 Test portion
A
747
2,07/
P
vls
YA 77,
/7 4 7
720,70
s
vy
/s
T
Loading funnel Glass sample tube

¢

NOTE — Mark the tube and filler identically.

Figure 3 — Loading funnel and glass sample tube -
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Table 1 — Recommended sample tube volumes and masses of test portions
for common grades of pressed and pelleted carbon blacks

ifi Sample tube volume
Carbt:(r: black su?fgzgn‘algea Pressedp Pelleted -tegltla:sr:i:m

group m2/g cm3 cm3 g
N 900 (formerly MT) 20to 6 15:t0 30 10to25 10to 15
N 600 (formerly- GPF) 30 22 1 53
N 500 (formerly FEF) 44 18 9 3,6
N 300 — S 300 (formerly
HAF) 80 10 5,5 2,0
N 200 — S 200 (formerly
ISAF) 110 75 4,5 1,5
N 100 (formerly SAF) 140 5,0 35 1.1
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Table 2 — Liquid nitrogen temperature correction factor

NOTE — The liquid nitrogen temperature correction factor, B, is derived from the formula

Py — 98,7
1+00673)]———
13,3
where

Py, is the vapour pressure, in kilopascals, of pure nitrogen at the nitrogen adsorption tempetature, measured by means of the nitrogen vapour
pressure thermometer (3.3.5);

98,7 is the barometric pressure, in kilopascals, during calibration of the apparatus to determine the surface area S at the equilibrium pressure (see
table 3). !

if the pressure is expressed in millimetres of mercury, the above formula becomes

(Py — 740)
1+ 00573 ————
100
Nitrogen . Nitrogen . Nitrogen k Nitrogen .
vapour pressure | Correction | yapour pressure | Correction | vapour pressure Correction | yapour pressure | Correction
Py facgor Py factor Py factor Py facl:;cor
mmHg kPa mmHg kPa mmHg kPa mmHg kPa

660 88,0 0,954 16 695 92,7 0,974 22 730 97,3 0,994 27 765 102,0 1,014 32
661 88,1 0,954 73 696 92,8 0,974 79 731 97,5 0,994 84 766 102,1 1,014 90
662 88,3 0,955 31 697 92,9 0,975 36 732 97,6 0,995 42 767 102,3 1,015 47
663 88,4 0,955 88 698 93,1 0,975 93 733 97,7 0,995 99 768 102,4 1,016 04
664 88,6 0,956 45 699 93,2 -0,976 51 734 97,9 0,996 56 769 102,5 1,016 62
665 88,7 0,957 03 700 93.3 0,977 08 735 98,0 0,997 14 770 102,7 1,017 19
666 88,8 0,957 60 701 93,5 0,977 65 736 98,1 0,997 71 771 102,8 1,017 76
667 88,9 0,958 17 702 ~. 93,6 0,978.23 737 983 0,998 28 772 102,9 1,018 34
668 89,1 0,958 74 703 93,7 0,978 80 738 98,4 0,998 85 773 103,1 1,018 91
669 89,2 0,959 32 704 93,9 0,979 37 739 98,5 0,999 43 774 103,2 1,019 48
670 89,3 0,959 89 705 94,0 0,979 95 740 98,7 1,000 00 775 103,3 1,020 05
671 89,5 0,960 46 706 94,1 0,980 52 741 98,8 1,000'57 776 103,5 1,020 63
672 89,6 0,961 04 707 94,3 0,981 09 742 98,9 1,001 15 777 103,6 1,021 20
673 89,7 0,961 61 708 94,4 0,981 66 743 99,1 1,001 72 778 103,7 1,021 77
674 89,9 0,962 18 709 94,5 0,982 24 744 99,2 1,002 29 779 103,9 1,022 35
675 90,0 0,962 76 710 94,7 0,982 81 745 99,3 1,002 86 780 104,0 1,022 92
676 90,1 0,963 33 AN 94,8 0,983 38 746 99,5 1,003 44 781 104,1 1,023 49
677 90,3 0,963 90 712 94,9 0,983 96 747 99,6 1,004 01 782 104,3 1,024 67
678 90,4 0,964 47 713 95,1 0,984 63 748 99,7 1,004 58 783 104,4 1,024 64
679 90,5 0,965 05 714 95,2 0,985 10 749 99,9 1,005 16 784 104,5 1,025 21
680 90,7 0,965 62 715 95,3 0,985 68 750 100,0 1,005 73 785 104,7 1,025 78
681 90,8 0,966 19 716 95,5 0,986 25 751 100,1 1,006 30 786 104,8 1,026 36
682 90,9 0,966 77 717 95,6 0,986 82 752 100,3 1,006 88 787 104,9 1,026 93
683 91,1 0,967 34 718 95,7 0,987 39 753 100,4 1,007 45 788 105,1 1,027 50
684 91,2 0,967 91 719 95,9 0,987 97 754 100,5 | 1,008 02 789 105,2 1,028 08
685 91,3 0,968 49 720 96,0 0,988 54 755 100,7 1,008 59 790 105,3 1,028 65
686 91,6 ' 0,969 06 721 96,1 0,989 11 756 100,8 1,009 17 791 105,5 1,029 22
687 91,6 0,969 63 722 96,3 0,989 69 757 100,9 1,009 74 792 105,86 1,029 80
688 91,7 0,970 20 723 96,4 0,990 26 758 1011 1,010 31 793 108,7 1,030 37
689 91,9 0,970 78 724 96,5 0,990 83 759 101,2 1,010 89 794 105,9 1,030 94
690 92,0 0,971 35 725 96,7 0,991 41 760 101,3 1,011 46 795 106,0 1,031 51
(el 92,1 0,971 92 726 96,8 0,991 98 761 101,56 1,012 03 796 1086,1 1,032 09
692 92,3 0,972 50 727 96,9 0,992 55 762 101,6 1,012 61 797 106,3 1,032 66
693 92,4 0,973 07 728 97,1 0,993 12 763 101,7 1,013 18 798 106,4 1,033 23
694 92,5 0,973 64 - 729 97,2 0,993 70 764 101,9 1,01375 799 106,5 1,033 81




1SO 4652-1981 (E)

z'6 € SY0'0 | 8'6e| e6z | v'GLl | 091£00 | a'¥e| 6Sz OvbL | ¥W 700 | V'6Z| 61T TLLL | €8GL0'0 | 8'€T] 6Ll 8'vlz | €80L0°0 | G'8L| 6€L
8’16 18¥¥0°0 | L'6E| 86T L'9LL | €€1€0°0 | €'vE| 8sZ 8'vbL | SZT20'0 [ 0'6T| 81T 1’8/l | 696100 | L'cc| 81 8'Glc | ZLO0L00 | €8l sEL
€26 6EVPO'0 | g'6c| s6z | 2'9ll | 901800 | 2ve| (s | o'evi | 90zeoo |e'gz!l i1z 6'8/L | SGGL00 | §'€T| /1 g'olz | 1oowo'o | z'8L| 151
626 86 EY0'0 | ¥'6E| 962 | vLLL | 6L080°0 | L'PE| 95¢C vorL | £8120°0 |L'8¢| 9lT 8'6L1 G100 | v'EZ! 9/l 8'Le | 150100 | L'8L| 9€L
v'€6 LSE0'0 [ £'68| G6C i'sLL | €5080°0 | 6'se | qST T'vL | 891200 | 98¢ &g L'08L | (2S00 .|€g€e| &Ll 88l | OPO0LO'0 | 6'LL| SEL
0'v6 LLEVO'0 | L'6e! ¥6C | L'8LL | LT 0S0°0 | 8'¢E| tac 6°/pL | 061200 | S'82| tIT 9'l8L | €1G10°0 | L'eC| it 861z | 6COLO’0 | 8'2L] L
9'v6 8.2¥0'0 |o'ec!| 62 | ¥'6LL 10 0E0'0 | L'€E] €aZ L'syl L€ 120°0 | €'8¢] ¢€lZ 78l | 00GL0°0 | 0'€C| €Ll 80z | 8LOLOD | L'ZL| €£1
1’66 8ECTY0'0 | 68| 6T L‘'0zL | S/620'0 | S'ee| z6¢ s'evl | €L 1200 | Z'8C| TiT v'e8L | 98v10°0 | 6'CC| Tl 8'lzz | 800L0°0 | G'ZL| 1zl
L'96 00cv0'0 (L8| lec | 80cL | 05620°0 | ¥'€€| 1GC €06l | S6020°0 | L8| Lig €¥8l | ELVI00 | L'TC| L 8'cc¢ | 166000 | V'L I€L
£'96 19 140°0 | 9'88| 06C | S'lZl | ¥2 6200 | €'€€| 06Z 1’161 | LL020'0 | 622 oOLZ Z'e8l | 65¥10°0 | 92C OLL 8'€cC | £8600°0 | €41 ] 0OFL
806 € IV0'0 | 9'8E| 68¢ 1’7y | 668200 | L'SE| 6iT 6161 | 650200 | 8'22] 60C L'e8L | ov¥lo’0 | S'ZZ| 69l 6vze | LL600°0 | L'2L]| 621
¥'L6 98:0v0'0 | €'86| 887 | 8272l | ¥L 8200 | 0°EE| s8ve L'T6l | T 0200 | L'fZ| 80T L'/81 | €€¥10'0 | £2¢| 89t 6'Gez | 996000 | 0'2L{ 821
0'86 6y Ob0'0 | T'8E| 8T | S'€ZL | 068200 | 6T 1ie G'eGl | ¥CT0C00 | §'L2) LoT 0'88L | 6LVI00 | 2Z7C| (91 6'92C | 956000 | 6'0L| /2L
9'86 cLovo'0 | 1'se| 98z | T'vel | 928200 | L'ZE| obe €val | L00200 | ¥'Lg| 90T 6'88L | 90vI0°0 | L'TZ| 991 6'Lcc | 96000 { Lol | 9zZL
Z'66 9, 6€0'0 | 6'£€| 98 | 6'¥ZL | TOSTO0 | 9CE| SvT 1'G6L | 06610'0 | €'/C| S0C 8'68L | €6 €100 | 61T 991 0'6cC | 9£600°0 |.90L| 4zZL
8'66 ov6£0°0 | 8'2.e| v8Z | 9'Gel | 8L.120°0 | §'ze| vibT 6'65L | €L610°0 | L'L2] 0T L'061 18€L0°0 |.8'lz| 9L 0'0ez | 926000 | G'OL{ VTl
P'00L | S06€0°0 | L'LE| €8T | €92 | ¥5./20°0 | £TE| €ve 8'99l—| 95610'0 | 0°ZC| €o0C Ll6L | 89€L0°0 | 121 €9l 0°'LET | 916000 | €91 €Tl
6°00L | 0/8€0°0 |S'4E| T8 | 0'/2L 1€ [20°0 | T'Ce| =T 9°/GL_| 6£6100 | 6'9¢| ¢C0C 9’z6l | SG €100 | S'1Z! ZoL L'2€C | 906000 | TOL| TT
G101 | 9E8E00 | ¥'LE| 182 L'[2L | 10200 | t'ZE| e v'8sl o Tz elo’0 [ L'9z| loC S'86L | TWELOO | PIZ| L9l L'6EC | 96800°0 | L'OL| 12l
1'z01 108€0°0 | e8| 08 | ¥'8ZL | ¥8920°0 | 6°'1E| oObe Z2'6gl—| S06L0°0 99| o00Z S'v6L | 0E€L0’0 | €12 091 TYET | 98800°0 | 6'GL| OCL
8'70L | £9/€0°0 | 1'/E} 62 } Z'e6C) 199200 | 8°lE| 6gC 0'09l“| 688L0°0 | G'9Z| 66l v'e6L | LI €100 | L'IZ] 6SL T'GET | 9L800°0 | 8GL| 6Ll
¥'e0L | VELEO'0 | 0'L€| 8 | 6'6CL | 6£920°0 | L'lE| 8ET 6'09L— £/8L0°C |-€'9Z| 86l €96l | S0€l0'0 | 0'te| 8§l €'9¢Z { 99800°0 | £'GL| 8LL:
0'v0L L0£E0'0 | 6'9E| LLZ | 9'0EL | 9L920'0 | 9'1E| L£Z £°19ks| 998100 |29z <6l €61 | €62100 | 6°02| (SL €262 | 95800°0 | g'si| /IL
9'v0L | B99L0°0 |L'9| 9L | £1£L | ¥6S20°0 | ¥'LE| ogT G'zol_| Ov 810’0 | L'9z| 961 Z'86l | 082lo'0 | L'0g| 96l ¥'8ET | Lb 8000 | Y'GL| oLl
7’01 | 929800 | 99¢| Sz 1'2€L | 7L S20°0 | £'1E| - o€T y'e9b= ¢ 8100 |’6'st| g6l Z'66L | 89210°0 | 9'0Z| 4SL g'6eT | L£800°0 | £'6L| Gl
8'q0L | ¥09€0°0 |S'9€| v/z | 8'TeL | 0aszoo | L'ie| vET Z'v9l-| 808L0°0 [8'sc| 6L 1’00z | 95Zi0'0 | g'0c! 4t SOz | 828000 | L'sL| wil
P'90L | TLSE0'0 |€9e| €Lz s'eel | 629200 | O'1E| €£T 1’9ol €6 L10'0 {-L'ST| ¢€6L L'l0z | ¥ ZI0'0 | €02 €51 o'ty | 8L800°0 | O'SL| €Lt
1201 Ly GE0'0 | C’9E | Tz ‘| TW¥EL | L0G2O0 | 6'0E| 2T 699 (/L /[10'0 |:G'gz| g6l 0’20z | 2TeTio'o |20zt ¢stL L'\WwT | 608000 | 6'vL| Tl
L'701 1| 80GE0°0 |1'9e] 1z | o'seL | 98vzo'o | L'og]| L€z 8'99l 19 Z10°6 {¥'Sg| L6l 060z | 02200 | L'0Z| 1GL L'EYT. | 664000 | L'Vl 1Ll
€'80L | BLVED'D |6'GE| O0LZ | L'sgl | S9+20'0 | 90| o0£T 949k 9V L10°Q | €'6T| 06l 0'v0c | 80¢CLO0 | 661 OGL g'yvz | 06.000 | 9Vl oLl
6'80L | 8y1VE0'0 | 8'GE| 69Z | G'9EL | ¥ ZO'0 | S'0E| 6eC G891 1€ L10°0 | L'sg| 68l 60z | 61100 |86L| 6Vl 6'Gbz | 18.00°0 | 'L | 60l
9’601 | 8LVED'0 |L'6e| 892 | Z'zeL | €z vzo'0 | goe| 82 €69l | GlL/l0'0 {0'9z| 88l 6'G0C | 981100 | L'6L| 8wl O'Lve | LL100°0 | €WL] 80L
Z'0LL | 88€E0°0 | S'GE| £9C | o'8ElL | Z0vZo'0 | COE|  Lez Z'0/L | 00100 | 6'vZ| 8L 690 | €L110°0 |G'6L| (LblL 0'8bC | 291000 | TWL| 01
8'0LL | BSEEO0 |¥'SE| 99¢ | £'86L | Z8€00 | L'OE| 9zC 0'LLL | 989100 | L'vT| 98L 6°£0C | T8 LI00 | v'6L| 9bL L'svc | €5.00°0 | L'vi| 90L
G'lLL | 0c€e0'0 |€'se| S9¢ | g'6El | zoe€z0’0 | 6'6C| GZT 6'LLL | 0L910°0: | 9'¥C| a8l 8'80¢ | 151100 |[€g'6L| &pi Z'05¢ | vb 000 | 6°EL| SOL
1'zi L0€eo’0 | L'se| V9T | COvlL | 2 ET0'0 | 8'6C| vIZ 8'TLL | 95910'0 | ave| 8L 860 | 6SLL00 | L'6L] PbL €16 | s£./00°0 | 8'cL| oL
8'ZLL | 2LZEO'0 | O'sE| €9z 0'l¥l | TCeLo'o | L'eT| €T L'EL) WolL0'0 | £vZ| €8L 801z | 8ZLl0'0 |0'6L| &bt ¥'eac | 921000 | L'EL| €01
VELL | vrzeo'o |evel 29z | vl | 20€20'0 | s'6C| w2 g'vLL | 9z olo’o | Zve| s 8Lz | L1 1100 |68l Thl S'eST | L1 L00°0 | g'EL| 2oL
L'pLL | 9L Z€0°0 |L'¥E| 19T | S'z¥l | T8 TRO'0 | ¥'6Z| iTC P'SLL | ZLOWOO | KT 18l 8'Clz | S0LL00 |£8L! bl 9vaT | 80£L00°0 | ¥'EL| 101
L'vLL | 881€0°0 | 9'vE| 092 g'erl | £€9.220°0 | £'62! 0T €9/l | 86610°0 | 6'cc! 081 8'€iz | ¥60L0°0 | 9'8L| OVl L'SSZ | 669000 | €'cl|{ 00l
S A edd | BHww hY A edy | BHwuw S A ed) | BHww S ﬁ edy | BHww S qd edy | BHwuw
10})o8® 1030 Plerban:; 40308, lo3oe.
o om.wwh”m m_w _amw aanssaud mo«%hﬂw mew _gcw ainssoud moﬂﬂw_w m:u _um_v ainssaud ° o@mw..__w_w m:u _uww einssaud oomhw_” s m:u _ﬂm_u ainssasd
-2410) wnuqinbg -8410D wnuqinby -91100) winuqifinbgy -94100) wnuqgyinbgy -91109) wnuqgijinby

seanssaid winugjinba panIasqo io4 § pue J Jo senjep — € d|qey




	&§µwUý_��¶=M ;`łHöÇrF�¼OwFÏßPO�øUqßä�‰Ð?ô#&õÙ½tíOþãOW	ý¸fû¿…

