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‘ FeCl,. 332H8N2; FeBr2.362H8N2;

FeJ2.302H8N2; FeClZ; FeBra; FeJ2;
Fe(COA Cl,s Fe(CO)4Br2; Fe(CO)q_Ja;

FeCOg3 CHgNos . (. ¥, Rl

Hieber W., Appel H., Woerner A.
Z.Elektrochem., 1934, 40, 262-7
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'(NHZ)ZC H4.20H OH ( Tm)

(hHa)z 2H (Tb, Tm)

CHOH \/
El’gort M.S. /

Bull.,univ.Asie centrale 1938, 22,
227-37 (in German, 237)
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Aston J.G., %00d. J,Ley Zolki T.P.
J.AIHoChem.SGC., 1953, 12’ 6202“4
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HpNGH,~CHL=NH, (4 5pecsé)

Westheimer Fo.Hoy Ingraham L.L.
. JePhys.Chemes 1956, £0, K12, 1668=1670
The entropy of eee °~
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i ;)C\ Equilibrium studies in ethylenediamme. Lal M. Mug
kherjee (Univ. of Minnesota, Minneapolis). Univ. Micro§

e ] 'f““’ “films (Ant Arbor, Mich.), Order No. 62-1804, 122. pp. ,l——.—--

Dzssertauon Abstr 22 3871—2(1962) Ay e B ’Qé__
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! [ C
(GHIoNH; NOHg) oWy OHLEN( )
Pannetier G., Marsigny L., Gaydon A.G.,
Bremond M.
J.Chim-phys.et phys.-chim.biol., 1962,

59, N 6, 568-577 <
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N M.._C'.wc“ A cryoscopic study in ethylenediamine. L. D. Pettit and/ 62,
! 4 (Univ. of Minnesota, Minneapolis).
norg hem. 24, 1478-81(1962). An app. is described to
perform cryoscoplc detns. in ethylenediamine. The problems | g
supercooling, large crystal formation, and atm. contamination
were overcome. The following phys. properties were detd.:————
f.p. 11.3°, mean molal f.p. depressnon const., K,°2.43 =% 0. 02°/
teeere——..mole/kg.; latent heat of fusion is 64.5 == 0. 6 cal. AR L3 (TN
cal./g. from calorimetric detns. at 0°). Cryoscopic studies of
AgCN in the conen. range 0.018-0.16M show this to exist as un-, ...
dissocd. AgCN. Agl, Nal, KI, AgBr, AgCl, phenylacetic acid,
4 __and HOAc are not measurably dissocd. AgNO; is measurably,
i dissoed. and the dissocn. const. caled. from f.p. data assuming
ideal behavior is (2.7 & 0.5) X 1073. By using the Marshall-
Grunwald equation to calc. the thermodynamic dissocn. const.,
] a value of (3.8 = 0.2) X 1074 is obtained (cf. previous estns. of
T T ~6 X 107 and 5.75 X 1074 (CA 85, 14037b)). The existence of <7
KI.Agl and Nal.Agl is demonstrated and the formation consts.

ol R | “""‘K = [MI. -\gl]/lMI]lAiIiare2 .6and 3.0, resp. D.A. House
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lipHys nzm«(cn})2 ( 4 Huix)

Pannetier:Gi, Hignotte P. ‘
Bull.Soc.chxm Frenece, 1963, mu. 701-704
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~ 15 B573, . Hexoropsie dmsnueckne cmoiicrsa aruaenamu-|
2 HoB. Narsimhan G. Some physical properties of

‘ethylene “amines. «Chem. and Process Engng», 1965, 46,

.Ne 9, 498—500 «(anru)
Ha ocnoBannn kpur. xoucranr (t-pa, nasaenue, 06bem)

~' IpOH3BeaeH pacuer TEpMOAHHAMHY. '€B-B 3THJEHAHAMHHA

"METOAOM rpynnoBblX BKAanoB, [lonyuenn b

~

ch-bas Bl LS ke

JICMo/Ib30BaHBl  AJIsl pacyeTa  TeMnepaTypHO-SHTPOMHITHbIX
T . Anarpamu e U, Bosecosa
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Some physical properties of ethylene amines. G. Narsimham
(Natl. Chem. Lab., Poona, India). Chem. Process Eng. 46(9),
498-500(1965)(Eng). Some _thermod i i for
ethylene diamine are estd. by . con’

The vapor pressure may be estd. using: log P, = [—A(1 — T,)/
T,] — 10-8.88(7—», where A = 16.25 — 73.85Z, + 90Z;2 and
b = 1.80 — 6.20Z.. The critical values are estd. at T, =
593.0°K., P, = 62.1 atm., V., = 206.0 ml./g. mole, and Z.
= 0.263. The latent heat of vaporization, As = 8900 cal./g

mole. Cp = 6.27 + 5871 X 107X T — 18.29 X 107 X
T2.... Charts are given for enthalpy-temp. and for temp.—
entropy. Abs. entropy is estd. to be 64.5 cal./g. mole °K.

. A. A. Adams
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C '  NNH- |
‘§‘§§g§g§31 (CHz) piiH-CHs, NpHy, (CH ) NNH,
( Cp, 5, H_- Ho‘, Hf, ;2. Kp ) 1966
BBeHEHCKUIl A.ilo, MacaJMTUHOEZ T.He
. 0o «xuvun, 1966, 40, & 6, IB7R-I377

TepMOAHAMIYEeCKHE (YHKIMK TUIpasuHa ¥ €Tro
1.eTHJIOPOUS3 BOLHHEX 5 “ i
| ‘g\\q&/ F ¥
J, M -

PL.,1967, 25550
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2 s b L
') 5b718. JlaBieHHsi HACHIWEHHOTO Mapa 3THJEH HAMH- O
\Yia, AM3THJIEHTPHAMHHA M TPHITHJEHTETPAMHiIa, EIVO-Q
NG CH VU, RO i e Tta, Matejfeck ATols - Juratka
m / %;Fraxﬂf’é“e'k. Ténze "par etylendramini, ™ dietyténtriami-
& & Am~r-trieliylentetraminu.  «Chem. prumysls, 1967, 17,
. Ne 4, 213-214 (uewck.; pe3. pyccK., HeM., aHIL) g
JlaBsenusi Hacblll, napa 3THJICHAHAMHHA, XHITHJEHTPH-
aMHHA H TPH3THJEHTETPAMHHA H3MepeHbl CTAaTHY. MCTOJAOM[ _
B HCCKOJBKO MoAn(puuUHpoBaHHOM H3oTenHckone Cmura H
Men3iuca H OXBaThiBaJH HHTEpPBaJbl T-p H AABJEHHI: 3TH-|
: aenanamun 41,0—115,5°% 12,04—682,32 sm; AHITHJIEHTPH-
e _lamun 98,5—168,0% 21,61—329,75 Mm; TPHITHJIEHTETPAMHH | _|
i 158,0—219,0°%; 27,74—175,79 mm. Ha OCHOBaHHH ONBITHBIX
NaHHBIX «f—p», KOTOpble TaGyJHPOBaHbI, BBHIYHC/JEHBI KOH-| |
lctantst A u B B yp-uuu: lg p=A—B/[({+230). Hapex-
HOCTb BBIYHCJEHHS JaBJEHHIl HECKOJbKO CHHXKAeTcsi ¢ yBe-| |

C y AHyeliieM MOJ. Beca amuma. IIpoBeleHa oleHKa OUIHGOK.
- L | : C. Bk | |

19695



\MHL%%J/MZ #°47435u Vapor pressures of ethylenediamine, diethylenetri-

. - ,amine, and triethylenetetramine. Marta Sivokova, Alois:

...Matejicek, and Frantisek Juracka (Vyzkummy Ustav Synte-

tickych Pyskyric Laku, Pardubice, Czech.). Chem. Prum.17(4),

- 213-14(1967)(Czech). The vapor pressures of ethylenediamine,

: _diethylenetriamine, and triethylenetetramine were detd. by the

Y s : Smith and Menzies isoteniscope method and the exptl. data were

correlated with the Calingaert-Davis equation log p = 4 —

C N H 'B/(t 4+ 230). The values of heat of vaporization AH (cal./mole)

o 8 were calcd. both for the normal b.p. and for the mean temp. from

“s ’v the temp. range studied. Thus, for ethylenediamine A =

8.88303, B = 2100.7 for 41-115.5°, AHy7..° = 1095, AHz;® =

.616; for diethylenetriamine A = 8.15242, B = 2257.3 for 98.5-

168°, AHs® = 2329, AH,3° = 1386; for triethylenetetramine

A = 795014, B = 2549.0' for 158-219°, AHas.s° = 3360,

-AHyg3.5° = 2306. For the consts. 4, B the accuracy was 1.4—
1.7%, 1.8-2.5%, resp. Cl. S. and M., C4 5: 232.

‘l
4

C.p G810



f '.
[NH, - CH, -t ) wi
K q, f /,‘_ J

(/fl.l{2 = CH, ~CH,

\
i v

3



Goreern. N.A.

hd 9 ;w .2552_'

,/;/‘_N.z"/:./c,”s);, o /?78

din . 1. Pcbpecbececs
N,




Cqa He IV Y p
G%I/M/J'/g Bodor N, et al. i
; F TR :.22,- i, .9'7/5_ A




" IR (Y¥0

17 B676.  duTaabnHH oGpa3oBanHs JTHACHIHAMHHA, 1,24
nponaHaHaMHua,: 1,2-6yTaHAHAMHHA, ?-Merun-lﬂ-nponannu-
t aMuna M u3006yTHaamHHa., TepMOXHMHYECKHE "IHEPrHH  CBA
seit C—N u .N—F. Good William D, Moore: Ri

. 1,2-propanediamine,

chard T. Enthalpies ol formation ol ethylenediamin
1,2-butanediamine, 2-methyl-1,2-propa
! nediamine, and isobutylamine. C—N and N—F thermoche

’ " mical bond energies. «J. Chem. and Eng. Data», 1970, 15,
_— 2'3 Ne 1, 150—154 (awrm) = . - . )

' GowmOoit 3Mepenbl

"TIaTHHIPOBAHHOI
mpu . 298,15° K 3uTa/bmHK Cropamnus
' (AH;) Xupk. 3THIEHAHAMIHA (1), 1,2-nuamuionponana

} . Bo ppaiaiomemcst - KalopuMerpe ¢

; (1, 1,2-TnaMinodyTana =TTIT), 2-MeTHJ-AHaMIIHONpONnaHa
(IV) 17 11300y THaMiEHa (V). OOpasubl CAHraJIH B aMmyaax

s o

:

- 113 GOpOCHJIHKATHOrO CTCKJA. Ypcrora I, Il u IV onpenene-
Ha KPHOCKOMHYCCKH H COCTaBJsCT 99,9; 99.7 u 99,4 moxa.%.

*
4
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/ “cootn. Hcenenopanne uncrornt I merorom I')KX rnokasa- :
"J10 oTcyTCTBHE mpHMecei, V copepxan 0,004% srop-6yTHI-
“ammna 1 0,05% w-GyTunamuua. Mamepena miotHocts ()
“1—V.npn 298,15° K. Buiuiic/ienbl SHTaAbNiH  06pa3oBanua
- wuak. ‘(AH2) n ras. (AH3) 1—V npu 298,15° K. Dutaapnus
ucnapenust (AH;) I—V npu 298,15° K phiuiciena mo AaH-
"HBIM © MaBa. mapos. Jlalec TpHBELEHHI: COCHHHCHHE, O B
2/ma, —AH,, —AH;, —AH3, AHy B kxaa/soan: 1; 0,891;

"446,30%0,12; 15,06=0,13; 4,07£0,14; 10,992-0,05; II; 0,864;
1600,35+0,08; 23,38+0,10; ".:12,81x0,11; 10,57+0,05; 1II;

.0,861; 757,350,18; 28,74=0,19; 17,68+0,20; = 11,060,05;

IV 0,847; 754,09+0,14; 32,00+0,16;" 21,57+0,17; 10,43+
t40,05; V; 0,724; 720,25+0,10;  31,68%0,12; 23,57=£0,13;
i8,110,05. . BerunicsieHa 3Heprisi CBS3H C—N B  EtNH,,
+#-PrNH,, ‘#-, uso-, 6Top- n tper-BuNH,, 1, II, 1L, IV 1 V.
'Paccunitana  AH3  4-metnn-1,2-tnaMitHonenrana (VI)

' i(—-—29,19 xxaa/soas). dueprust ceazn N—H B VI cpabun-
& Baercst ¢ aneprucit cesau N—F B i1,2-6uc (mudropamiHo) -
'4-MeTnanenTane, ' : W, _Bacubes|

. v .
.
. '
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HN CHyCHy N Hy

H-A-C

AH
afaaaé,
paceer

C. %

10468n  Application of the Allen-Skinner bond energy scheme
to aromatic hydrocarbons and to amines. Vilcu, Rodica; Peri-
sanu, St. (Univ. Bucharest, Bucharest, Rom.). Rev. Roum.!
Chim. 1972, 17(3), 447-53 (Eng). Relations, based on the addi-
tivity methods of T. L. Allen (1959) and H. A. Skinner (1962),
were obtained for calcg. the h%&iﬂwm‘m of aromatic
hydrocarbons (e.g., alkyl-sibstituted benzenes and naphtha-
lenes), primary, secondary, and tertiary alkylamines (e.g.,\

\

MeNH,, Et;N), and diamines (e.g., H.NCH.CH,;NH:), and for
caleg. the std. heats of formation (AH/°) of the Ci_; mono-!
bromoalkanes. The deviations of the caled. H® and AH,°!
values Tromrexpt. were generally within the range of exptl.l

|

errors. The greatest deviations were for mols. contg. Et or
Me:CH groupings. A possible explanation is suggested.

4%.%.@0% O g
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g 86053t Calorimetry of complexes in solution. Description
._.i_,,_.-of the protonation equilibriums of ethylene diaminc by
[low .microcalorimetry. Barres, Marguérite; Dubes, 5ean j

‘ [‘achoite, Henri (Lab. Thermochim., Univ. Provence, Marseille,

i Fr). C. R. Hebd. Seances Acad. Sci., Ser. C 1975, 280(13),
3l 855-7 (Fr). The protonation of ethylenediamine [107-15-3] in
aq. 0.5M KNOsz was studied by flow microcalorimetry, and the |

_Ji_. _ equil. consts. and enthalpy changes were detd. K1 = (1.4 £ 0.5) X |
' 10% K» = (3.3 £ 0.5) X 107, AH) = 12,200 100 cal mole; AHz =
2" _._-107700 = 100 cal/mole. These results agreed with those detd.
by using other exptl. methods. A .M. Elmslie
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9 18 B781. KanopumerpHsi KOMIMJEKCOB B pacTBope. Hc-{
CAefOBAHHE PABHOBECHsI MPOTOHH3AUMM STHACHAMAMMHA Me~y === ™
TOJIOM KaJOPHMETPHYECKOTO THTPOBAHMS. Barres Mar ‘
guerite, Dubes Jean-Paul, Tachoire Henril
Calorimétrie des complexes en solution. Description des!
équilibres de protonation de I’éthyléne diamine par titra-! -
ge microcalorimétrique. «C. r. Acad. sci.», 1975, C280,|

<= No 13, 855—857 (¢dpani; pes. aura.)

C momompio MiKpokajgopumerpa Kaabse HCCAEL0BAHOY

|~ paBHOBeCHE nporouusauu‘u ITHJACHAHAMHHA TIpH 25° H HOH-}———

woit cune 0,5 (KNOs). OfiicaHa METOLHKA pacuera KOH-
CTANT PABHOBECHA W NTajbIil MPOTONUAUHN MO AAMIULIM | ——
KaJOpHMETpHY. THTPOBAHMS, [oayuennbie peaiuuin K=
2 a05)-10° AH=—122000100 - xan/sors, Ky=| — -
= (3,3i0,5)-|07, AH,=—10700=100 KaJs1/MOJb | XOpOLO
COraacyioTcst C JIHT. JAHHbIMH, HTO YKa3biBaeT Ha TpHMEHH-|
MOCTb' TIPOTOUHO{T MHKPOKAJOPHMETPHH AJst onpeeens|

¢ e
TepMOAMHAMHY. TIapaMeTpoB KOMTIekcoo6pa3osanns 5 pac
2 3 P 1. M. Yykypos

B ———




| %ﬂy 7619



J" 9 B827. HuskoTemmepaTypHas KaJODHMETPHS M H3Y-
\ueuu_e AaBJeHUii mapa ajkaHgHamuHoB. Messerly J. FJ}
'Finke H. L, Osborn A. G, Douslin D. R. Low-|
%temperature calorimetric and vapor—pressure studies on
alkanediamines. «J. Chem. Thermodyn.», 1975, 7, Ne 11,7~
‘1029—1046 (aura.) ;

B anuaGaTiy. KaJOpHMETpe ONpeleieHbl TeNJOeMKOCTH
| sruaennmwamuua_ (1), (dl)-12-nponanxnamnna (I, n 24
Merna-1.2-nponanasamuna (111) "B mHTepBanax T-p COOTB.

-11,12—334,33 K, 11,71—367,64 K, 11,76—374,52 K. Skcne-'l
|puM._nauHble_TaGvaHDOBaNKL. . T-DHAS 3aBHCHMOCTb_TEMJO+ -
.emxoctn xuak. I—I1I1 onncana. yp-unem G, (xaa/rpan: |
.Moap)=a+bT+cT?+dT3. Kosp. a, b-10%, c-104, d-107|
.. |. coctaBuan  cootB.: 1 46,521; —b5,99398; —1,67383;

—0,859676;- 11 40,366; -7,05694; —2,51450; 3,79688; 11|~
41,691; 11,32810;° —3,66819; 4,99848; cp. OTKJOHEHHE OT|
skcnepum. seawunn C, 0,1—0,3 kaa/rpan-moab. Ompeme-i” "= "
T Bt Jenbl T-pul M Beawunhst AH (asoBLIX NEpexonoB 1—I11.
/976 A/:Cj Tlajee mocae ykasaunsi B-Ba CJelyloT THN mepexoaa (mo|
X T¢ nomenkaatype Mak Kaanopa) B 7B. (hase, T-pa H AH|
l  sroro mepexona. .a_ TaKkxke T-pa_u AH  naasienus B

| c" Hy ( /V;f& }l ey W ity CHy Mily. %ﬁ;(




kaa/monb: I 3N, 189,0+0,5K, 116,5+0,5, 284,29i0,01vK.|,
5397+5; 11 2N, 2220+05K, 16,1+0,5, 236,53+0,03 K,/
4403,1+2; 111 —, 237,5+0,5K, H30TepMHy. 4acTb 35741!
+9+nensorepMuy. uactb 1221, 256,1 K,' 533. C'ra'nm.:
MeToAaMi oOnpejeseHbl BeJHYHHB naBj. mapa 1 B muTep-
pajte or —31 mo 146°C; 11 or —31 mo 20°C, (di)-1,2-
6yrangnamuna IV or —21 go 20°C 11 ot —16 1o 20°C.
SKClepHM. MaHHBie OMHcaHbl yp-hueM lg p/py=(a+bT+|-
+cT?) . (1—®T), kosdp. k-poro py (lla), @,a,6:10° u
c-108 cocraBuam ~coorB.. xuak. 1 101,325; 390,069;
0,944370; —0,835825, * 0,727655 TB. I 363,8; 278,063;
—1,126555,. 16,6823;- —31,2263; 111 960,3; 293,176;
0,373448; 4,64596; —9,69544; 111079,2;293,170; 0,563418;
"3,20424; —6,95160; 427,8; 293,179; 1,019351; 0,168578;
—1,63089. Suraabnuu (=50 Kaa/Moab) M SHTPONHH
(0,17 3. e.) wucnapennss npu 298,15K cocrasuam 1
10921; 36,63; I 10545; 35,37; 11 10421; 34,95. Crana.
anavenns —AH®(06p.) u AG°(06p.) npu 298,156 K pasubi:
I 4,14+0,14, 24,67+0,15, 11 12,83+0,11, 22,91+0,13; 11
- 21,58+0,17, 23,18+0,18 kkaa/moab. B H3yyeHHbIX HHTEp-
panax T-p ¢ warom 10° paccuntaHbl  TepMOAHHAMHY.
¢ynkuun I—IIL 3uavennss Cs, S u (Hr—H¢’) KaJ/MoJIb
cocrasuan npu 298,15 K: 1 41,25; 48,38; 10040; II 49,15;!
57.72; 10860; Il 56,06; 62,03; 11429. >K. BacuieHko
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it | }
=3 1 -+ 80568p Low-temperature calorimetric and vapor-=
A/ _seosure studies on alkanediamines. Messerly, J. F.; Finke,
7 ﬂ ’{ ; i 1 z, 2L Osborn, A. G.; Douslin, D. R. (Bartlesville Energy Res.

Cent., Energy Res. Dev. Adm., Bartlesville, Okla.). J. Chem)

’ - Thermodyn. 1975, 7(11), 1029-46 (Eng). Low-temp. calorimetri
seasurements were obtained on the condensed phases of 3
I~ anediamines, cthylenediamine [107-15-3], (bL)-1,2-prop={™
i ‘:nodiamine  [10424-38-1], and 2-methyl-1,2-propanediamine
i_3{311-93-8], as a basis for deriving their heat capacities, Cof

{i satropies, S., thermodn. functions, ={Gs(T) - H"(O)l}) , {Ho(T) =
_4 [ H0)l/T, H(T) - H°(0), and the enthalpies, entropies, and-—
|

o
; _1’7_:;4_&_37;

——— — qalues at 298.15°K were calcd. for the enthalpy, Gibbs energy,
l ind equil. const. of formation._ JL»_‘IWHL_@_,,,___ 1

temps. of phase transitions. Vapor-pressure measurements were
carried out on the above alkanediamines and (p1.)-1,2-butanediamine. —.
i~ [58117-06-9] as a means for transforming the condensed-state
i  thermodn. properties to the J)erfect-gas state at 1 atm. Std.|_
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‘(A=488,0 i 5145 HM) ODHEHTHPOBAHHBIX MOHOKPHCTaJ/IOB

-HOTO aHajora MpH pasaWuHplXx T-pax ot 21 K snaors a0

_cumyerpueii_C,. Xapaktep W3MeHelNsi CNEKTPOB NpH_H3Me- |

" 12B582. " Hccaenopanme Monokpueraasa N-HHTPOAM-
_METHIAMHHA C NOMOLBIO xomGnuan':nouoro paccesnns.

OKa3aTeNECTBO CTPYKTYpHOro (ha3oBoro mepexopa. Rey -
Lafon Madeleine. Raman study of N-nitrodimet-
~hylamine single crystal. Evidence for a structural phase
-transition. «J. Chem. Phys.», 1979, 71, Ne 12, 5324—5328

(anra.) .
Hcenenosann muakouacTorTHbe noasipusau. cnektpu KP

N-nutpomerunamuna (I) u ero noanocTsIO JeiiTepHPOBaH-

T. M. Tnz=330 K. IlpoBenen Teoperwko-rpymnosoii ama-
JH3 KONCOANMAKpHCT. pewetki I, W JAaHo OTHecemue JH-
HHIl B CNEKTPAaxX K Da3NHYHBIM THNaM KoaeGamuit I & &. rp.
P2,/m (Cy%), Z=2, cummerpHeii Moaexyn .l Cy u mnosui.




T=11l CTPYKTypHOro (hasoBoro nepexoja. Aror $aso-’
“BHill TEPEXOA, NO-BHANMOMY, COMPOBOKAACTCA HIMEHEHHEM
nosum, cuMMerpun Mojekya ot C, B 'BHICOKOT-PHOIl da3ze
Ao C,.'B cnexrpe HH3KOT-pHO{I (asbl BeIeJeHa MArKas
Mona — kosebanue THna Ag ¢ uacrortoii ~28 cM~l, Tak
uto (asosuil mepexox B I sBAseTCA NEpPeXoioM THNa CMe-
LeHHS. DHTPOMHSI 3TOr0 TNepexoAa Mo AAHHEIM KaJOpHMET--
pHY. H3MepeHHii He TPEBOCXOAHT 0,04 xaa-rpaa—!-MoabT!.
; % ke © - A. B. BoGpor

HeHHH T-pHl YKa3biBaeér Ha Hajauuie B kpucraane 1 npxr\
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7 94: 72444m Thermodynamic study of ethylenediamine }
aqucous solutions. Vasil'ev, V,” P.; Kochergina, L. A.; .
Kozlovskii, E. V.; Kalachev, E. N.; -Mukhina, P. S. (Khim,-Tekhnol. |
Inst., Ivanovo, USSR). Zh. Neorg. Khim. 1980, 25(12), 3269-74 ]
(Russ). The heats of neutralization of ethylenediamine [107-15-3]
(en) in the presence of alkali metal nitrates and NaClO, were
Y 0 measured at 25° and jonic strengths 0.5-1.5. The heats of diln,
d // 5 i of aq. en were also detd... The std. heats, entropies, and freej
% _energies of dissocn. and of protonation of en were caled. |
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