TABLE B-6—SEPARATOR GAS AND SEPARATOR OIL
COMPOSITIONS FOR WELLSTREAM RECOMBINATION
CALCULATION (PROBLEM 4)
Gas Mole Fraction Liquid Volume Fraction
Component i Y Xy
Cq 0.968 0.020
Co 0.010 0.006
Cs 0.011 0.011
FCy4 0.003 0.009
n-Cy 0.003 0.013
iCs 0.002 0.016
n-Cs 0.001 0.010
Ce 0.002 0.038
Cz. 0.000 0.877
Mo, =144 and yg, = 0.775.

e. yap = (141.5)/(0.640) — (131.5) = 89.4° APL
f. Moles of n¢_ = (1000 m’)(5.36 kmol/m*) = 5360 kmol.

g Volume of nc_ = (1000 m*)(0.15 m*/m*)(6.289 bbl/m")
X (42 gal/bbl) = 3.962 x 10* gal.

h. Mass of nc, = (1000 m’)(58.39 kg/m’)(2.205 Ibm/kg)
= 1.2875 x 10° lbm.

Problem 4

Problem. During a 24-hour test, a well produced 463 STB oil and
5,783 Mscf of separator gas (these volumes are expressed at 14.4 psia
and 60°F). Table B-6 gives oil and gas compositions. Calculate the
well-effluent composition in mole fraction. Use apparent liquid den-
sities for methane and ethane of 0.30 and 0.45 g/cm3, respectively.

Solution. From Eq. 3.18, the producing gas/oil ratio (GOR) is
R, = 44/q, = (5.783 X 106)/(463) = 12,500 scf/STB,
or in terms of the producing oil/gas ratio (OGR) from Eq. 3.19,

r, = 1/R, = (10° scf/MMscf)/(12,500 scf/STB)

80 STB/MMscf.

On abasis of 1 STB, the moles of gas produced is given by solving
for n, from the real gas law [ pV'=nZRT (Eq. 3.30)], with Z= 1,

¢ = [(14.4)(12,500)]/[(1.0)(10.73)(60 + 460)]
32.3 Ibm mol.

n

Table B-7 calculates oil molar composition and recombined well-
stream composition with 1 STB oil volume as a basis. Ideal solution
mixing is assumed for the stock-tank oil. Also, note that the compo-
nent moles in the stock-tank oil are given by n,; = 5.6146 V,p,/M;
(Eq. 34).

Problem 5

Problem. A new well was completed with perforations in three sep-
arate intervals. Initial pressure at midperforations (4,650 ft subsur-
face) was 2,000 psig at 150°F. The first 24-hour production test gave
the information in Table B-8.

On the basis of these data, which of the following do you consider
best describes the well effluent.

a. Production of a single phase from a gas-condensate reservoir.

b. Production of separate gas and liquid phases into the well.

c¢. Production of undersaturated liquid into the well.

Explain the basis for your decision.

Solution. The GOR of 19,000 might be descriptive of a gas-conden-
sate system (Answer a). However, at the reservoir pressure of 2,000
psi and 150°F, it would be unlikely that a 27°API liquid could dis-
solve in the gas phase. The reservoir gas probably has been or cur-
rently is in contact with a reservoir oil. At 2,000 psia, the K values
(K; = y;/x;) of the heavy components that make up a 27°API crude
would be extremely small (mostly < 10~ 3) and the heaviest com-
ponents would have the lowest K values. Even if the reservoir oil
contacting the reservoir gas is very heavy, the resulting amounts of
heavy components found in the equilibrium gas would be very small
and proportionally more of the lighter fractions would be found in
the reservoir gas. The condensate from such an equilibrium gas
would tend to have a lower gravity (e.g., yapr > 5S0°API).

Answer c is also wrong because it is not possible to dissolve
19,000 scf of gas in 1 STB of such a heavy crude oil.

Consequently, Answer b is the best answer. Both reservoir oil
(with a gravity somewhat heavier than 27°API) and reservoir gas
(with a much lighter condensate gravity) are both flowing into the
well simultaneously. Coning, leakage behind the casing, or multiple
completion intervals are three situations that might cause the pro-
duction characteristics seen in this well.

Problem 6

Problem. Table B-9 gives the gas composition of the Sabine field
in Texas. This is a typical composition of field gases produced from
primary separators. Assuming that this gas is to be compressed and
reinjected into a reservoir at 200°F, calculate the compressibility
factor, Z; gas formation volume factor (FVF), B,; and gas density,
P, at 2,000 psig and 160°F. Make the calculations using pseudo-
critical properties calculated from the gas composition in Table B-9
and from gas gravity.

TABLE B-7—OIL MOLAR COMPOSITION AND RECOMBINED WELLSTREAM COMPOSITION (PROBLEM 4)

Compostions are calculated on the basis of 1 STB oil volume.

Gas Gas Moles Oil Volume Liquid Density =~ Molecular Weight ~ Oil Moles  Total Moles Wellstream
Component Mole Fraction  ngi=ngy; Voi P M; Noj nj=ngi+no;  Mole Fraction
i Y (Ibom mol) (STB) (Ibm/ft3) (Ibm/lbm mol) (lbmmol)  (Ibm mol) Z
Cq 0.968 31.266 0.020 18.73 16.04 0.131 31.398 0.9123
Co 0.010 0.323 0.006 28.09 30.07 0.031 0.354 0.0103
Cs 0.011 0.355 0.011 31.66 44.09 0.044 0.400 0.0116
i-Cy 0.003 0.097 0.009 35.01 58.12 0.030 0.127 0.0037
Cyq 0.003 0.097 0.013 36.45 58.12 0.046 0.143 0.0041
i-Cs 0.002 0.065 0.016 39.13 72.15 0.049 0.113 0.0033
Cs 0.001 0.032 0.010 39.30 72.15 0.031 0.063 0.0018
Ces 0.002 0.065 0.038 41.19 86.17 0.102 0.167 0.0048
Crs 0.000 0.0000 0.877 48.33 144.00 1.653 1.653 0.0480
Total 1.000 1.000 2117 34.417 1.0000

EXAMPLE PROBLEMS



TABLE B-8—RESULTS OF FIRST 24-HOUR
PRODUCTION TEST (PROBLEM 5)

Oil produced, STB 65
Stock-tank-oil gravity, °API 27
Gas produced, MMscf 1.23
Gas/oil ratio, scf/bbl separator oil 19,000
Solution. Properties From Composition.
My =289Tye, i (3.28)
N
M= yM. (3.50a)
i=1
N
Tpe = > 3iTar oo (3.50b)
i=1
N
A Ppe = DO ViPeis e (3.50¢)
i=1

With the pseudocritical properties in Table B-10, these equations give,
T,. = 376°R,
DPpe = 667 psia,

M

. = 18.83 (Kay's mixing rule),
v, = (18.83)/(28.97) = 0.65 (air = 1),
T, = T/T,. = (160 + 460)/376 = 1.65,
and p,, = p/p,c = 2,015/667 = 3.02.
Gas Z factor is given by the Hall-Yarborough!2 correlation.
Z = app/y,

where & = 0.061251 exp[— 121 — t)z], where ¢ = 1/T,,. This

gives

t=1/T, = 1/1.65 = 0.606,
a = (0.06125)(0.606) exp[(— 1.2)(1 — 0.606)2] = 0.0308,

y = 0.10996 (dF/dy = 0.79798),

TABLE B-9—GAS COMPOSITION (PROBLEM 6)
Mole Fraction
Component Y
C1q 0.875
Co 0.083
Cs 0.021
-Cy 0.006
n-Cy 0.008
i-Cs 0.003
n-Cg 0.002
Ce 0.001
Crs 0.001
and Z = 0.846.

Gas density is given by

Pe = PMJZRT, ... ... . ... (3.34)
which yields

pe = (2,015)(18.83)/[(0.846)(10.73)(160 + 460)]

= 6.74 lbm/ft>.

Properties From Specific Gravity Correlations.

The Sutton? correlations for pseudocritical properties are

Thuc = 169.2 + 349.5y ;¢ — 74.0)/2HC .......... (3.47a)
and p,yc = 756.8 — 131y e — 3.6y§HC, ......... (3.47b)

which give

T,. = 169.2 + 349.5(0.65) — 74.0(0.65)" = 365°R,

756.8 — 131.0(0.65) — 3.6(0.65)" = 670 psia,

Ppe

T, = T/T, = (160 + 460)/365 = 1.70,

Ppr = P/Ppe = 2,015/670 = 3.01,
Z = 0.865,
and p, = 6.59 Ibm/ft’.

Problem 7

Problem. Calculate the viscosity of the Sabine field gas of Problem
6 under reservoir conditions of 2,000 psig and 160°F. Use the Lu-
cas* and Lohrenz-Bray-Clark> viscosity correlations based on gas
composition.

TABLE B-10—PSEUDOCRITICAL PROPERTIES (PROBLEM 6)

Pi Tei Zici ZTei

Component Z M; (psia) °R zZM; (psia) °R
Cq 0.8750 16.04 667.8 343.0 14.04 584.3 300.1
Co 0.0830 30.07 707.8 549.8 2.50 58.7 45.6
Cs 0.0210 44.09 616.3 665.7 0.93 12.9 14.0
i-Cy 0.0060 58.12 529.1 734.7 0.35 3.2 4.4
Cy 0.0080 58.12 550.7 765.3 0.46 4.4 6.1
i-Cs 0.0030 72.15 490.4 828.8 0.22 1.5 25
Cs 0.0020 72.15 488.6 845.4 0.14 1.0 1.7
Ces 0.0010 86.17 436.9 913.4 0.09 0.4 0.9
Cr.* 0.0010 114.0 360.6 1,023.9 0.11 0.4 1.0
Total 1.0000 18.83 666.8 376.4

*Use properties for n-Cg.
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Por = P/Ppe = 2,015/663 = 3.04,

1/6
£ = 9,490{(376)/[(18.83)3(663)4]} =773 cp-!

0.618

U = {0.807(1.65)"" — 0.357 expl(— 0.449)(1.65)]

+ 0.340 exp[(— 4.058)(1.65)] + 0.018} = 0.948,

EXAMPLE PROBLEMS

TABLE B-11—LOHRENZ-BRAY-CLARKS VISCOSITY CALCULATIONS (PROBLEM 7)
Vei ZiVei
Component z (ft3/lom mol) Zi (ft3/lom mol) 77
C 0.8750 1.590 0.2884 1.391 0.2524
Co 0.0830 2.370 0.2843 0.197 0.0236
Cs 0.0210 3.250 0.2804 0.068 0.0059
i-Cy 0.0060 4.208 0.2824 0.025 0.0017
Cs 0.0080 4.080 0.2736 0.033 0.0022
iCs 0.0030 4.899 0.2701 0.015 0.0008
Cs 0.0020 4.870 0.2623 0.010 0.0005
Ce 0.0010 5.929 0.2643 0.006 0.0003
Crs 0.0010 7.882 0.2587 0.008 0.0003
Total 1.0000 1.752 0.2876
Solution. Lucas Correlation With Composition. P = (Mgwg) /& = 0.948/77.3 = 0.0123 cp,
A, p;3088
;ug//"gsc =1+ A PRI (3663) Al = 0.0607,
Aypyp + 1+ Agp)) A, = 0.0886,
(1.245 X 10~3) exp(5.17267,0-3256) Ay = 0272,
where A, = ,
Tpr A4 = ]105,
Ay = A(1.6553T,, — 1.2723), A5 = 0.7473,
04489 exp(3.0578T;,773%) Mt gse = 1.360,
A, =
} Ty, ’ and u, = 0.0167 cp.
1.7368 exp(2.23 1 OTP?7‘6351) Lohrenz-Bray-Clark Correlation. Eqs. 3.133 through 3.135 give
Ay = T , the Lohrenz-Bray-Clark correlation.
pr
4 —41/4
and A5 = 0.9425exp(— 0.1853T24%), ... ... B.66b) |l = uler + 1077 = 0.10230 + 0.023364p,,
where fgic€ = [0.807T,¢1% = 0.357 exp( — 0.449T,) + 005853302, — 00407580}, + 0.0093324p?%, ,
+ 0.340 exp( — 4.0587,,) + 0.018], N
_ pe
16 where §; = 5'35(M3p§ ) ,
Tpc c
o) 2 o,
ppr ppc M pe
N N
zy Zei zziﬂi\/ﬁi
and ppe = RTpe ——. ... B67) andpe ="t —— (3.133)
zyivci Z z; ‘/ﬁl
i=1 i=1
The Lucas correlation gives
i = (34 X 1073709 oo (3.134a)
T,. = 376°R, i
for 7,; =1.5, and
Z,. = 0.2876,
B 5/8
Ve = 1752 f6%/Ibm mol, ulr = (17.78 X 107°)4.58T, — 1.67)" ....... (3.134b)
Ppe = 663 psia, for T;; > 1.5, where Ty; = 5.35(T,:M3/p%) "
M = 18.83 Ibm/Ibm mol, Vee,, = 21.573 + 0.015122M — 27.656yc
Tyr = T/Tpe = (160 + 460)/376 = 1.65, + 0070615Me, ye, . ooeiieiiii (3.135)

On the basis of the data in Tables B-11 and B-12, this correlation
yields

T,. = 376°R,
T, = 1.65,
DPpe = 663 psia,



TABLE B-12—LOHRENZ-BRAY-CLARK VISCOSITY3 CALCULATIONS (PROBLEM 7)

Do = 3.04,
M = 18.83,
Vipe = 1.752 ft}/Ibm mol,

P = (6.74/18.83)(1.752) = 0.627,

1/6
£, = 5.35[(376)/[(18.83)3(663)4” = 0.0436,
Uy = 0.0516/4.268 = 0.0121 cp,

and 1, = 0.0121 + [(0.131)4 - 10"‘]/(0.0436) = 0.0166 cp.

Problem 8

Problem. Table B-13 gives the analysis of the sour Canadian gas of
Problem 2. Use the method developed by Wichert and Aziz®7 and
calculate adjusted pseudocritical properties for use with the Stand-
ing-Katz® Z-factor chart. Then, calculate the gas FVF, By, at reser-
voir conditions of 3,050 psig and 236°F. Note that Canadian stan-
dard conditions are 14.65 psia and 60°F.

Solution. The Wichert-Aziz pseudocritical correction is given by

Tpe = Tpe — €,

pe

............................... (3.52a)

Pei Toi Ui y
Component z M (psia) (°R) Ti & (cp) Zp M zMp
C1 0.8750 16.04 667.8 343.0 1.81 0.0463 0.0125 0.0438 3.504
Co 0.0830 30.07 707.8 549.8 1.13 0.0352 0.0108 0.0049 0.455
Cs 0.0210 44.09 616.3 665.7 0.93 0.0329 0.0097 0.0013 0.139
i-Cy 0.0060 58.12 529.1 7347 0.84 0.0322 0.0090 0.0004 0.046
Cs 0.0080 58.12 550.7 765.3 0.81 0.0316 0.0088 0.0005 0.061
i-Cs 0.0030 72.15 490.4 828.8 0.75 0.0310 0.0083 0.0002 0.025
Cs 0.0020 72.15 488.6 845.4 0.73 0.0312 0.0081 0.0001 0.017
Cs 0.0010 86.17 436.9 913.4 0.68 0.0312 0.0076 0.0001 0.009
Crse 0.0010 114.00 360.6 1,023.9 0.61 0.0314 0.0068 0.0001 0.011
Total 1.0000 0.0516 4.268
TABLE B-13—ANALYSIS OF SOUR CANADIAN GAS B Ppl T — ) 3598
(PROBLEM 8) Ppe = - FS (3.52b)
T, + }’st(l - YH25)8
Component Mole Fraction
i Yi 0.9 1.6
CO, 0.0112 and &€ = 120 ()’coz + )’st) - ()’co2 + )’st)
HoS 0.2609
C1 0.5575 + 15(y%25 - y;gzs), ....................... (3.52¢)
Co 0.0760
which (with the pseudocritical properties in Table B-14) gives
Cs 0.0433
iCy 0.0061 ¢ =298,
n-Cy 0.0137 T,. = 489.6 — 29.8 = 459.8°R,
+Cs 0.0033 _ (829.5)(489.6 — 29.8) 770 osia
n-Cs 0.0052 Pre = (489.6) + (0.2609)(1 — 0.2609)(29.8) psia,
Ce 0.0053 T, = 696/459.8 = 151,
Crs 0.0175
and p,, = 3,065/770 = 3.98.
Mg, =128 andy, = 0.780.

Where the Standing-Katz® Z-factor chart is fit by the Hall-Yarbo-
rough!-2 correlation,

Z = OPp Yy oo
where @ = 0.06125¢ exp[— 1.2(1 — 1?], where t = 1/T,

)

y+Hy iyl =yt
1 —=y?

— (14761 — 9.761% + 4.58°)y?

and F(y) = 0 = — ap, +

+ (90.76-242.2¢% + 42473 )y> 18282

with r = 1/1.51 = 0.6622,
a = 0.06125(0.6622) exp[— 1.2(1 — 0‘6622)2] = 0.03537,

y = 0.18088,
and Z = 0.778,
and gas FVF given by

_ (Ps\zr
B ()2

yields
B, = (14.65/520)[(0.778)(696)/(3,065)] = 0.00498 ft>/scf.

PHASE BEHAVIOR



Problem 9

Problem. Calculate the reservoir voidage, AVg, expressed as cubic
feet, resulting from 1 day of production from the gas-condensate
reservoir with surface production data given in Table B-15.

Solution. On the basis of 1 day of production,
AVy = AV, = (AVg/At)A1B,, = q,(1 day)B,, = q,B,,.

Surface-gas rate is ¢, = ¢,R, = q.(R, + R, ), where R, is the
separator gas/oil ratio (per stock-tank barrel of condensate) and R,
is the solution gas/oil ratio of the separator oil.

Estimating the additional gas from the separator oil (Egs. 3.61
through 3.63),

Rot = Agqt «ovene i (3.61a)
1,205
and A, = [(lpémz + 1.4)10(0.0125\(“,1o.,ooo9175p1)] :
................... (3.61b)
Vet = Ay F AR, (3.62)
where A, = 0.25 + 0.2y ,p; and Ay = — (3.57 X 10" )y aprs
A4,
and Ry, = —— 2 (3.63)
’ (1 - A1A3)
1205
gives A, = [(% i 1_4)10(0.0125)(45)—(000091)(160)] = 38,

A, = 0.25 + 0.02(45) = 1.15,

EXAMPLE PROBLEMS

TABLE B-14—PSEUDOCRITICAL-PROPERTY CALCULATIONS
FOR A SOUR GAS (PROBLEM 8)

Pei Tei Zici ZTei

z M, (psia) (°R) zM; (psia) (°R)

CO» 0.0112 44.01 1,070.6 547.6 0.49 12.0 6.1

HoS 0.2609 34.08 1,306.0 672.4 8.89 340.7 175.4

C4 0.5575 16.04 667.8 343.0 8.94 372.3 191.2

Co 0.0760 30.07 707.8 549.8 2.29 53.8 41.8

C3 0.0433 44.09 616.3 665.7 1.91 26.7 28.8

i-Cy 0.0061 58.12 529.1 734.7 0.35 3.2 4.5

Cy 0.0137 58.12 550.7 765.3 0.80 7.5 10.5

i-Csg 0.0033 72.15 490.4 828.8 0.24 1.6 2.7

Cs 0.0052 72.15 488.6 845.4 0.38 25 4.4

Ces 0.0053 86.17 436.9 913.4 0.46 2.3 4.8

Cr.* 0.0175 128.0 386.7 1,099.5 2.24 6.8 19.2

Total 1.0000 26.98 829.5 489.6
*C7, pseudocriticals from Eq. 3.51.

TABLE B-15—SURFACE PRODUCTION DATA Ay = —3.57 X 107°45) = — 1.607 x 107,

- (.PROBLEM 2 R,y = (383)(1.15) = 417 scf/STB
Reservoir pressure, psia 5,200 ! 1 — (385)(— 1.607 x 104 ’
Reservolr temperature °F 250 and y,,; = 115 — 1.607 X 1074417) = 1.08 (air = 1).
Separator pressure, psia 950
Separator temperature, °F 160 The total GOR’s and OGR’s are given by
Primary separator gas rate, Mscf/D 4,265 R, = (4.265 X 106)/(370) = 11,527 scf/STB,
Primary separator gas gravity (air=1) 0.70 R, = 11,527 + 417 = 11,944 scf/STB,

Tank-oil rate, STB/D 370
Tank-oil gravity, °API 45 and r, = 1/R, = 8.37 x 107> STB/scf = 83.7 STB/MMscf.

Total gas specific gravity is given by

8 Rxl + Rs+ 5 e e e e et
which yields
7, = [11,527(0.70) + 417(1.08)1/(11,527 + 417)
= 0.713 (air = 1).

The condensate stock-tank-oil molecular weight is estimated
from the Cragoe? correlation (Eq. 3.59),

6,084

M, = o = 507 Tt (3.59)
resulting in
M, = 6,084/(45 — 5.9) = 156,
which gives the wellstream specific gravity from Eq. 3.55.
7, + 4,580 r,y,
v =1 13133’000% (”V};M)o. .................. (3.55)
This yields
_ _0.713 + (4,580)(83.7 x 10-9)(0.8017)
"1+ (133,000)(83.7 X 10-9)(0.8017/156)
= 0.963 (air = 1).
The Sutton® pseudocritical correlations
Thuc = 169.2 + 349.5y ¢ — 74.0y§HC .......... (3.47a)
and p,pc = 756.8 — 131y e — 3.6y§HC ......... (3.47b)
7



give T, = 437°R and p,. = 627 psia, and reduced properties are
T, = T/T,. = 710/437 = 1.625
and p,. = p/p,c = 5,200/627 = 8.293.
The gas volumetric properties are given by Egs. 3.42 and 3.43,
Z = app/Yy
where a = 0061257 exp| — (121 — 0°], where 1 = 1/T,,,
y+ry +yi -yt
a-y’
— (14.76 — 9.761> + 4.58¢%)y*

and F(y) = 0 = —ap, +

+(90.7¢ — 2422 + 424083 )yH 18282 (3.43)
giving Z=1.024. With Eq. 7.12,
AV,
By = (T—)T(l + Cols) e (7.12)
and Cy, given by
C,. = 133,000 2% (7.13)
- 000 7 ) .

133,000(0.8017/156)

683 scf/STB.
So with ry = 1/R,,

By, = [(14.7/520)(1.024)(160 + 460)/(5,200)]
X [1 + (683/11,944)]
= 0.00395 ft3/scf.
The initial daily reservoir voidage is then
AV, = (AVg/A1)(A1)(B,)
= (370)(11,944)(0.00395) = 17,470 ft> = 3,110 bbl.

Problem 10

Problem. Table B-16 shows the composition of a reservoir oil in the
Kabob field, Canada. Bubblepoint pressure is 3,100 psia at 236°F
reservoir temperature. Calculate the density in Ibm/ft3 of the reser-
voir oil at bubblepoint conditions using ideal-solution principles ac-
cording to the Standing-Katz3 method.

Solution. Following the calculation procedure outlined in Chap .3,
pseudoliquid density, p,,, is calculated explicitly with Egs. 3.94

through 3.97. From Table B-17 and Eqs. 3.93 and 3.94, volumes and
masses needed for the calculations are

VC3+ = 1.385 ft3,
me, = 3.40 1bm,

and me,, = 69.97 lbm.
Recalling Eq. 3.95,

_ — b+ Vb? — 4ac
2a ’

Pc,, =

wherea = 03167V , b = me, = 0-3167’"C2+ + 15.3 VC3+’
and ¢ = — 15.3mC2+, we calculate

a = 0.3167(1.385) = 0.439;

b = 3.40 — 0.3167(69.97) + 15.3(1.385) = 2.43;

c= —153(69.97) = — 1,071;

(2.43)> — 4(0.439) (— 1,071)
2(0.439)

46.70 1bm/ft®,

—(2.43) +

and Pc,, =

the pseudoliquid density of the Co; mixture at standard conditions.
From Eq. 3.96,

mC2

Ve, =Vey, F Pc,
me,

~ Ve T 153+ 031670,

TABLE B-16—OIL COMPOSITION (PROBLEM 10)

Component Mole Fraction
CO, 0.0111
Cq 0.3950
Co 0.0969
Cs 0.784
i-Cyq 0.0159
n-Cy 0.0372
i-Csg 0.0123
n-Csg 0.0211
Ces 0.0295
Cr, 0.3026

M, =182 and y, = 0.8275.

TABLE B-17—STANDING-KATZ8 DENSITY CALCULATION (PROBLEM 10)
Pi m; = z;M; Vi=mp;
Component Z M (Ibm/ft3) (Ilbm) (ft3)
C4 0.3950 16.04 6.34
Co 0.0969 30.07 2.91
CO» 0.0111 44.01 0.49
Cs 0.0784 44.09 31.66 3.46 0.109
i-Cy 0.0159 58.12 35.01 0.92 0.026
Cy 0.0372 58.12 36.45 2.16 0.059
i-Cs 0.0123 72.15 39.13 0.89 0.023
Cs 0.0211 72.15 39.30 1.562 0.039
Ceq 0.0295 86.17 41.19 2.54 0.062
Cr, 0.3026 182.00 51.61 55.07 1.067
Total 1.0000 76.31
Note: COy is treated as C».
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