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w,, and wvolume fraction of nitro-
paraffin, v,. Tn each case, the nitro-
paraffin was assumed to be a4 monom-
er.  These enlenlations were per-
formed on an IBM 7044 computer
uging FORTRAN TV as the com-
puter language,

The choice of a quintic degree was
arbitrary but with the ecxpectation
that the degree was sufficiently high
a8 to contain terms of no statistical
significance, The coeffleients are giv-
en in Table 1. The value of the mix-
ture density at zero conecentration
is the carbon telrachloride densily
at the specified temperature, irre-
spective of the concentration repre-
sentation or the nature of the second
solution component. The a, values
are in clogse agreement with each
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other as well as with cxperiment ex-
cept for C,H.NO, at 35°C which
agrees somewhat less well with ex-
periment. The slightly poorer 35°C
C.HNO, a, value is clearly due
to the data, a eonclusion which can
be verified by an examination of the
daia and their errors reported by
Gunter, of. al. (1967), In Table 1,
the values of the mixture density
caleunlated for unit concentration are
also listed. These values are the
nitroparaffin density values at the
specified temperature. The excep-
tional agreement bhetween sets and
between caleulated and experimental
values indicates that any faults lie
with the data ncar zero conccnfra-
tion. Every value reported in Table
1 has four or five significant figures

Tasie 1. Caleulated Constants for Quintic Concentration Equations.

Nitromethane
a1 da as EF] as
Terap. a, (z/mil- {g/ml- {g/ml- {g/ml- {g/ml- | dfconc=1)
(°C) (i/ml) conc) conct) concd} concY) concf) {g/ml}
d or xz
30 15749 —0.2624 | —0.1400 0.04214 |—0, 1049 0.007572] 1.1173
35 1.5662 ‘!—0.2448 —, 2820 0.4054 |—0.4713 0.1378 1.1113
45 I ...................................................
dws. wa
in 1.5750  —0.6757 0.3752 |—0.3013 0.213%9 |—0.06987 | 1.1172
35 1.5667 *—0.6789 0.3613 | —0.1868 0.04097 | 0.007873| 1.1112
45 | LR IR IR DR PRI BN
deos ve
30 " 1.5749 ! 0.4767 0.02663 | 0.0071801—0.03319 | 0.01837 | 1.1172
33 3665 1—0.4684 —0.07702 | 0.3432 |—0.4280 -+ 0.1751 1.1114
45 ‘ __________________________________________________ || ____________________
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‘ Nitroethane
L I -
ar an Az a4 a5
Temp. an I {g/ml- {g/ml- (g/ml- {g/ml- (g/ml- | d{cone=1)}
(°C {g/ml) | conc) conc?} condd} conc?} conc) {g/ml)
d g5, Xo
30 1.5748 |- 0.4000 |—0.1681 0.2476 |—0.3825 | 0.162% | 1.0346
33 1.8670 | -0.5201 (.8910 | -2.5015 2.4683  —0.8753 1.029¢
45 1.3458 | —-0.42581 0.09944 1—0.4724 04413 |-0.1719 1.0168
d s we
o | . .
30 1.574% . —0.8377 0.5220 |—0.3867 0.1583 |-—0.03624 § 1.0346
35 1.5660 | —0. 85859 1.3898 | —3.4098 4.0286 1.659% 1.0288
45 1.3432 |—0.8286 0.6076 |—0.6634 0.5452 |-—0.1892 1.0168
d vs, va
30 1.5749  |—0.3471 |- 0.004345! 0.1398 !—0.2630 0. 1344 1.0347
33 1.5673  |—0.6922 1.4641 —4.1008 4,3409  |-—1.7304 1.0289
43 1.545¢  [—0.3618 0.2168 ‘—0.{943 ‘ 0.3024 -—0.1916 1.016%

depending upon whether the abso-
Tate value is less or greater than
unity. Cunter, et. al. (1967) indi-
eate an experimental uncertainty in
x, of & x 107 which, for 30°(
CII,NGO,, leads to

d=—d =+ 107%(1.31 + 1.40 x,—

(.63 x*, + 210 x%, — 0.189x,)  (2)
where the expression following the
-+ ig the error due to the error in
x,. For x,-—0, an error of 0.001 re-
sults and for x,--1, an errvor of

0.004 results. The eonclusion iz {hat
" the number of significant figures in
Table 1 are uscful only to prevent
rounding errors during caleulation
and that all final caleulated demsi-
ties should be rounded to four sip-
nificant figures. From this view-

point, it is clear that at each tem-
perature all a, values are in perfect
agreement. In other words, the ex-
perimental seientist would not con-
sider the 33°C C,H, N0, valuc as
slightly poorer but merely a devia-
tion within the range of experiment-
al error. Since, as sltated in the in-
troduction a criterion for chemists is
soughi, the latter viewpolnt musl
prevail, )

Many chemists have made little
nse of statistienl tools exeepting
means and standard deviations, The
standard prograw. {Pureell, 1965}
produced the variance alter the ad-
dition of each power of the inde-
pendent variable. The familiar
standard deviation was devived by
taking the square root of the vari-
ance divided by the degrees of Tree-
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dom (number of observations less the
number of constants determined by
least squares). These results are pre-
sented in Tuble 2. Tt both the %, and
w, representationg, an crror results
in the sevond decimal place if only
the linear term is used {herchy in-
dieating that the linecar term is in-
sufficient.  Mor 30°C CH,NO, the
use of x%, vives a standard deviation
equal to the maximnm error due to
experinental error in the mole frac-
tion while x%, gives a standard de-
viation equal to the minfmum error.
Depending upon the ecxperimenter,
either the gnadraiic or cubic term
1s sufficient, Tn eithor case, it is elear
that an individual erroe analysis is
required for cach eomponnd, at cach
temperature. In the present re-
scarel, the deeclsion to aceept the
maximum error dne to experimoent
was made. The data in Tahle 2 in-
dieates that the quadratic term is
sufficient in the wole fraction and
weight fraction representations and
that the lincar term is sufficient in
ithe volume fraction reprosentation.
Figureg 1 throuvh 3 graphically de-
piet the density as a function of vol-
ume fraction. Fvery chemist wonld
agree that both sets of nitroparaffin
dalu are well represented by a linear
funetion thereby verifyving the sul-

a
.y s CHNO,
5 \\““n. —— CHNG, 1
s ]
I I T T 10
Xz
Froure I. Density of Nitroparafhnic

Binary Solutions as a Tunction of Volume
Fraction of Nitroparafing ar 30°C.

e CANG,
—— CHgNO,

.
8 -
\ -
1 . -
¥

[
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xZ
Figure 2. Density of Nitroparaffinic

Binary Solutions as a Function of Volume
Fraction of Nitroparaffins at 35°C.

- CHLNO,

Fietre 3. Density of Nitroparaffinic
Binary Solutivms as a Funclion of Volume
Fraction of Nitroparaffins at 43°C.

ficieney of lincar terms. The lact
that demsity is & linear [unetion of
coneentration, expressed in volume
units, Indicates the solutions are
ideal (Weissherger, 19597

This lincarity also substantiatvs
the conclusions of MaeFarlane and
Wright (1933} that volume fraction
ig the most suitable independent
variable in o density [unetion,

The per cent deviations suggested
by Foley, ct. al. (1964} were cal-
culated by dividing cach entry of
Table 2 by the means of all observa-
tions of that nitroparaflin at the tem-
perature of that entry, The results
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givern in Table 3 show that the per
cent  deviatioms  corresponding  to
terms judged of sufficient degree by
the eriterion of standard deviation
are of 0{10719:%. Consequently, an
error analysis, as In the ecase of
standard deviation, is used to cstab-
lish a eriterion for judging sufficien-
ey of degrec. Another observation
is that the percent deviation (or the
standard deviation} does not changu,
perceptibly, if terms of no stafiséiical
gignificance ave added. Tor example,
with 30°C CH,NO,, cubic, gnatrie,
and quintie terms in x, give a per
cent deviation of 0.06% indicating
the cubie term is sufficient, bul as
noted, the use of experimental crror
determined the guadratic term is sul-
ficient. The difference between the
experimentalist and non-experiment-
alist i further emphagized. Tn the
cage of 33°C C,H,NO, the two view-
points merge, indicating a quadratic
term In x, is suficient since per cent
deviation remains constant at 0.3%.
the proper value eonsidering exper-
imental errov. Of course, the fact
that even the use of a quintic term
does not reduee the per cent devia-
tion agaih shows the ditference in
quality of this particular sel of dala.

The standard computler program
also yielded the value of R®, the
square of the multiple correlation co-
efficient {(Baten, 1938) after the ad-
dition of cach power of the inde-
pendent variable. Mhese values are
given in Table 4. The valnes of R®
are also the sum ol the proportions
of varianee through the torm being
added (Musulin and Musulin, 1967 ).
Consequently a value of 1 indicates
that ail varianee has been accountod
for within the number of signifieant
fipures yielded by the standard pro-
gram, ie. five significant figures for
% An czamination of Table 4 in-
dicates that the 33°C nitrocthanc
duta iy generally not vomparable to

the data at 30°C and 45°C, again
ciphasizing the sxperimental errors
in 35°C data. Exvepting this 35°C
CILNO. data [from » statistical
viewpoint, the mole fraction repre-
sentation recovers all the varianee
with terms throngh the cubie de-
gree, as 18 true for the weight frae-
tion representation with nitroethane.
For the volume fraetion representa-
tion, quadratic lerms are sufficient
for nitromethane and linear terms
for nitraethane. Onee again, the view-
point of the experimentalist must be
introduced for the wse of statisties
alone results in cguations of greater
refinement than can bhe warrantod
by experimental error, Figures 1
through 3 show that the reqnirement
of quadratic v, terms sngoested by
statistical methods for the CIT,NO,
data is foo stringent,

Foley, ef. al, (1964) Lave suggest-
ed that a crilerion for linearity,
within 6%, is r| = 0,995, Tt is pro-
poscd to generalize this eriterion for
nuse with polynomials of any degree
by establishing a lower hound for
RE (thiz partiecular standard pro-
gram vields I8 but a lower bound
on the absolute valne of R would
serve as well). The sum of syuared
deviations (and hence, the per cent
deviation) 1s proportional to vari-
ance of the dependent vaviable and
to {1 - 1R*} (Baten, (193837, Since
the range of the dependent variable
is essentially the same for cach nitro-
paraffin, the average criterion R*?
= 0.998 can be established for deter-
mining the proper polynomial de-
gree to e uged 11 an emplrical equa-
tion. This criterion provides the
same results as were obtlained with
the standard deviation and the per
cent deviation, ic. quadratic equa-
tiong are appropriate with x, and
w,, and linear eguations with v,

An alternate statistical technigue
to determine degres of the inde-
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TasLe 4, —The Multiple Correlation Coefliccient,
Nitromethane Nitroethane
Temp, ' | ' -
(°C x xt | x i % b X ¥ x° x# xB

d s xp

30 0.9763 0.9994| 1.0000‘ 100001 10000 0.9930; 0.9%99. 11,0000 1.0000 1.0000

33 09771 0.9993 1.0000| 1.0000) 1.0000] 0.9905| 0.9996( 09996 0.9%97| 0.999%

45 C0.9R%0 1000 ... N ‘ 0.9527) 0.9959 1.0000 1.0000( 1.0000
i i I
d o5, we

30 0.9890‘ 0.59995| 1.0000| 1.0000| 1.0000| 0.9364| 0.9998| 1.0000 1.0000( {.0000

33 0.9886] 0.9993| 1.0000| 1.0000| 1.0000| 0.9882] 0.9996( 0.9996| (.9996| 09998

45 0.9968? TOOOO|. ... .. o 0.9863| 0.9997) 1.0000 1.0000( 1.0000
d s, vy

30 0.9999: 1,0000! 1.0000) 1.00000 1.0000| 1.00000 1.0000| 1.0000 1.0000 1.0000

35 0.9998 1.0000; 1.0000) 1.0000) 1.0000 0.9992) 0.99%4| 0.9993| 0.9995 0.999%

45 0.9999 1.0000 . ... .| ... ... .. 1.0000| 1.0000| 1.0000] 1.00000 1,000
V}:{ 5. Xz

. | ! !

30 1.0000| 1.6000| 1.0000| 1.0000: 1.0000" 1.0000 1.0000 1.0000; 1.0000 1.0000

33 1.0000| 1.0000 1.0000] 1,0000 1.0000 0.9990 0.9993 0.9993| 0.9995 0.9994

45 S 10000, 1.0000(. .. 1.0004 1.0000 I.DOOOi I.O'DOOi 1.0000
Vi vs w

30 0.9371( 0.9965 0,9998! 1.00000 1.0000) 09500 09286 1.0000, 1.0000 1.0000

35 0.9377 0.9966) 0.9998 1.0000| 1.0000( 0.9334] 0.9968) 0.9993] 0.9994 (.9996

43 09758 1.0000). .. ... ... .| .. .. 0.9394) 0.9988) 1.0000 1.0000 !.0000
\!’rm 28V

30 0.9730| 0.9994| 1.0000 1.0000! 1.0000( 0.9930 1.0000| 1.0000| 1.3300 1.000¢

a5 0.9753 0.9995] 1.0000| 1.0000 1.0000| 09890 09993 00,9993 0.9995 0.9997

45 0.9883) 1.00007. ... . |....... | ....... 0.99317( 1.0000) 1.0000| 1.0000 1.0000
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erquations with nitromoethane, As
usual, 35°C C.H.NO, is slightly
poorer than the other data. For this
chotce ol dependent variable the
range ol the dependent variable is
rather different for the two nitro-
paraffing resulting In a standard de-
viation for nitromethane 184 times
larger than the standard deviation
of nitroethane. The difforence in
standard deviation leads to two dif-
ferent exaet eriteria, vaz. R® 2 0,999
(CILNO,) and R* = 0.998
(C,IT,O,}. These separate eriteria re-
produce exactly the information giv-
en by per cont deviation,

An exaet analysit of variance for
30°C  nitromethane indicates that
quadratie terms in the x, representa-
tion, guitric terms in ithe w, repre-
sentation, and cubie terms in the v,
representation are required, As with
the density data, terms of degree one
higher are required by the use of
pure slatiziies than are required by
an experimentalist desiring eorreet-
ness within the experimental crror
defined by Gunier, ef. al, (1967),

Fman CoNouNTrATION
EquaTions

The least squarcs procedure was
repeated with the density and molar
volume data, the degree of each -
pirical polynomial being that degree
determined by the criteria establish-
ed in this work. The cocfficients
which result are slightly different
thai those presented in Table 1 sinec
the minimization s aceomplished
with less variables, The new coeffi-
cients are given in Table 3. The
values of the standard deviation, per
ceni deviation, and R? given in Ta-
bles 2, 3, and 4 Tor cach degree of
freedom are invariant and desired
informetion of this type may be read
directly from the appropriate col-

umn of the suifable table. HEntries
have been made in Tables 2, 3, and
4 from the guadratic and lincar fits
of the three point 45°C (CH,NO,.
The R* value does not have the same
gignificanee as adjndeed by the Stu-
dent t-test {Baten (1938} }. Of course,
the resnlting minimization ¥ields
predicted wvalues which are not as
good, mathematically, as those ob-
tained by the quintic equations but
the runge of 4, values and the values
of the funections at unit concentra-
tion {also listed in Table 5) arc
within the appropriate tolerance
TANZCS,

Tn those cases whoere quadratic co-
efficicnts are listed, the value of a,
indicates the amount of carvature,
i.c. the lack of linecarity. Further,
extrema of the quadratic Functions
lie outside the region of physieal sig-
nificance, ic. 0 = vone. =1. Tor
density as 8 function ol v,, the see-
ond derivative of a quadratic fit, in
every case, I8 positive which indi-
catew the curvature of each plot is
ecomvex downward. It should be
noted that the magenitnde of the see-
ond derivative also shows that the
amount ol such curvatare is very
sinall.  In sach  plots, sol'tzeva
{1960} attributes a eurvature which
iz convex downward to an associ-
ated compound dissociating into an-
other componeni. Usol’tseva’s con-
cligion is in aceord with the coneept
of a nitroparaffin dimer dissnciat-
ing, slightly, into a monomer.

TeEMPERAYTRE PTUNCTIONS

For ecaelh mole fraetion of cach
golution, the density wus fitted, by
a least squares procedure, to a lin-
ear function of temperature {Hgna-
tion (1) wilh the temperature, t, as
the independent variable and the up-
per limit 1 = 1. The lincar form
was chosen for two reasons; the fem-
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perature range nsed was narrow and
the maximum of three temperature
points weuld allow for compensation
of experimental error. The results
are given in Table 6. The per cent
deviation iz also tabulated. Where
only two temperature points were
available, no error per cent is given,
These and succeeding caleulations
were performed on an IBM 1620
eomputer with 40K storage using an
IBM PR 025 monitor. The programs
were  written in FORTRAN TI
(IBM, 1862},

Except for 04 and 0.5 nitro-
ethane, all per cent deviations are
(107}, This order of magnitude in-
dieates a better fit than is warrant-
ed by the data. Tt further substan-
tiates the validity of choice of linear
form. Although the exceptional data
have per ecnt deviations appropri-
ate to this study, these two sets are
not of the same quality. Combining
this information with the informa-
tion from the concenfralion data,
the two slightly poorer data points
are 04 and 05 35°C CHNO,.
Various literature values arc pre-
sented in Table 8. Inicrcepts and
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slopes caleulated from several sets
of density data in the literatnre have
heen included in Table 8,

Excess Fuxcrioxns

Seatchard (1949) has found that
the exeoss molar volume of mixing,
VE, can be fitted to a serics,

_ (3)
i=mn

VE — Eaix132 (x, —x,)"
1=10

whore the & are constants, The VE
values eulenlated by Gunter, et, al,
(1967 ) were {itted by a least squares
proeedure to a two-term eguation of
the form given in Equation (3)
{i=101t01}). Least squaves fits wero
also made of single term cguations
(1—0 and i=1, corresponding to
gquadratic and eubic equations, re-
gpeclively, in x,). A discard eori-
terion { Worthing and Gellner, 1943)
was applied in the fittine proced-
ures. The eocfficicnts for each case
are spmmarized in Table 7.

The per eent deviation s alse

Tasir 6,—Caleulated Constants for Linear Temperature Equations.

Nitromethane Nitroethane

Mole

Fraction g —a; x 10 Per Cent L —a; x I{F Per Cent

{(RNO2) {g/ml) {u/ml-5C) Deviation {g/ml) {e/ml-*C) Deviation
0.0 1.6344 1.9680 0.03 1.6344 1.9686 0.03
0.1 1.5943 ¢ 1.5740 | .. ... 1.5939 2.0073 0.03
0.2 1.567% 165940 | ... .. ..... 1.5476 1.9(K& 0.05
0.3 1.5424 1.8333 0.02 14971 1.7567 0.06
0.4 1.4980 ‘ 1.7180 | .. ... .. 1.4553 1.8293 0.37
0.5 14661 ' T.HBO |, ... ... ... 1.4030 1.7731 0.41
0.6 1.4067 1.4380 |...... . ... .. 1.3378 1.5503 (.01
0.7 1.3585 1.5220  |.......... .. 1.2743 1.3794 .01
0.8 1.2989 1.4160 1.2096 1.2877 (.03
0.9 1.2290 1.26200 | L. 1.1410 1.1883 0.09
1.0 | 1.1:66 13066 0.02 1.0703 11841 0.01
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Tasrr 7.—Caleulated Constants for Volume of Mixing Equations,

| Nitromethane

| Nitroethane
! —
!
Ay —a A —d)
(ml/male- | (ml/mole- {ml/mole- | {ml/mole-
Temp, {male {mole Error {mole (mole ~_Eeror
{*C) fraction)?) fraction)®) Per Cent fraction)?} | fraction)®) Per Cent
Two Term Lguation

30 | (16715 0.00951OI 30.3 0.01943 ‘ 0.3995 86,5

KR 0).8251 —0.04203 30.2 0. 1183 0.5076 109
15 ‘ .................................... (.08518 1. 0004 55.2

| |
Quadratic Term Only

30 ‘ 0.6715 0.0000 28, ‘ G.01983 1 0.0000 ‘ 142

135 0.8251 00000 28, (1. 1457 G.o000 ' 144

45 1.0302 G000 ... ; (1.08515 0.0000 141

| | |
Cubic 'l'erm Ounly

30 0. 0000 0.009510 131 00000 ‘ ().3995 a1.7

38 0. 0000 - 0,04203 136 0.0000 0.5378 114
45 3. 0000 —2.625% ... 04.0000 1.0004 59.8

given for each fitted equation in
Table 7. A slight modification was
necessary in caleulating the per eent

deviation for nitroethane binary
solutions. At all temperatures, the

mean value of VE for each of these
solutions was approximately zero.
Tor tabulation purposes, and fo
eliminate anomalous values due to
sign eancellation, the per cent devia-
tion was caleulated using the mean
of the absolute values of VE,

The error colnrmms of Table 7 verd-
£y the conelusions drawn by Gunter,
el. al. (14967) that the VE values of
nitromethane are of the quadratic
form ohtained by discard of all
but the leading term of Kgnation
(37 and the VE walues of nitro-
ethance are of the cubie form ob-

tained hy diseard of all but the
gecond term of Hguatiom (3). IFor
nitromethane, the two-lerm it re-
dnees the error by a minimal amount
compared to the use of only the
quadratic term. Tn a like-manner,
for nitroethanc, the two-term fif is
only slightly better than the nse of
only & cubic term. In every ease,
the relative smallness of one coeffi-
cient in the two-term [il also indi-
cates the walidity of a single term
fit. (The magnitude of the VE val-
ues also changes the base used to
caleulate the error per cent which,
in turn, explaing the differences in
magnitude of that quantity in Table
7.5 The facl that CIINO-CCL,
solutinns are less nearly ideal than
CLITNO,-C01, solutions is also sub-
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Washburn (1928}

Bovd & Copeland {19423

Jacger & Kaha (1915}

Williares {1923}

Thompsorn, Coleman, & Helin (1954 )

Dreisbach & Martin {1949

Toops (1956

Pugachavich, Nisel'son,
Anurvoy  (1963)

9. Renavd & Guye | 190:

Lt Movgar & ngmm L1908\

11. Cowley and Partington (1936}

12. Mumford and Phillips {1950)

13, Patterson & Thomson (1908

14, Vogel {1948)

15, Bouvek (10381

16, Brown & Smith (1962)

o NG Lo

Sckolova, &

stantiated by the tests for linearity
given in Tables 3 and 4,
Nitromethane st 45° does not fit
into the pattern of thege calenlations.
The data whizh was obtained at 45+
ig sueh that the system of cquations
in the lecst squares procedure de-
generates nto a single equalion.
The result iz that only the single
constant, shown in Table 7, iz de-
rivable, Tn all other cases cxeept
one, Lhe cocllicient of the single term
cquation = the same as the corre-
sponding term of the two-term equa-
tion. This identity results from ihe
lacls that the terms ocenrring in
the loast squares procedure are sym-
metrie in X, and x, and that the in-
pul data of the independent variables
are symmetrie in x. and x,, The sin-
ple exeeption ovcurs when two data
points are rejected, by the usual eri-
terion  (Worthing and Geffuer,
19437}, which destroys the symmetry
of the iuput data.
Prigogine {1957)

provides a theo-

retical  basiz  for Hauation (3)
through the ase of the average po-
lentlsl model.  The coefficlents of

Eguation (3% ean be estimated rom
the eritical esnstantg of the compon-
ends of the binary solution. The
critical conslanls of nitromethane
{ Weissherger, 19251 wore used to
make an estimatle which could be

- Computerized Curve Filting g1

[7. Ramsay & Shields (1893a)

18. Washington & Battino {1968)

19, Wood & Brusie (1943)

20, Wood & Gray (1952)

1. Fried and Schncier [1968)

22, Gibgon & lLocfler (1941)

23, Walden (1909)

24, Walden {1906

25, Timmermans &
(1942)

26, Tricnd & Hargreaves {1943}

27, Walden & Bire 71933}

Hennaut-Roland

28. Ramsay & Aston {189-’1)
29, Ceiscler & Kessler (1364)
30, Philip & Oakley (1924)

51, Ramsey & Shieids {1883h)
32 Morgan & Stone (19133

gompared with the results in Table
7. Sinee the method depends upon
which component of the solufion is
taken as the reforence substance, tae
calculation was wade in both rames
of reference. The results arve

VE— x x, [1.28B8 5 0.001876(x, —
x.0b CHoNO, as referenee

VE-xx, [20960 — QG.003416(x, —
x,0] CC1, as

[3th estimates elearly show the same
hehavior as e results n Table T,
ie. the guadratic term completely
deminntes the cuble term. Further,
the order of magnitude of the quad-
ratic coefliicient iy the same as those
obtained 1n Table 7 (the estimation
process is temperature independent) .
Trsufficient eritical data for nitro-
cthane prevenlec. a similar estima-
tioi.

wefprence
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