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ASCH AT HL MR R T M T 298.15K i, NH,BPh,. KBPh,. RbBPh,. CsBPh,.
TIBPh,. AgBPh, fl HgPh, -LFOLYE N MBUVEY, it W — S PUSR B L (0 B /L IR . b M
AW Erit g,

e PURMME AL KA AR

£ B ¥ g R
M EIEEA. R, kM. M. FATA. BIMRE. BIMSE BT AR
M HAc—NaAc ZAME B (pHxS) 0.1mol-17; MIMRTEMNE M (pHx5) 0.01069mol
I''; EDTA ¥# 0.023%mol - 1",
DREREE: AR OTRYMERATRERRRRMT. REEMERE KO R
A, BIRRIEGK £0.09%; J X[ NBS L4t TRIS %5, MRGEHY CMIMTA. LRM
FER] JCRR( 1], '
ENRNOMEBRERITH:
(1)NaBPh, {E7K 47 REAY (R € -

Y BRI #Y 2gNaBPh,, 320.00g K&K, WM A% NaBPh,: H,0=1: 3000(3 /R
). HEHREK 1.

' 21 NaBPh, ZE8K (1 © 3000)80 B H#2(298.15K, Latm)

Table | Solution Enthalpy ofNaBPh‘ in Pure Water (1 1 3000)

No Wion, ® g™ Fua™ AHs(k}.mol™)

1 20038 | 14s4 | o0y | ~19.42
2 2.0104 ! 149 4 0.3799 ~19.42

3 1.9919 150.2 0.3799 -19.52

4 20112 150.4 0.3799 -19.55

AHs=~19.471 0.08kJ.mo!™’
(2)Hg(NO,), 15 NaBPh, 5 Nk 00 #lsa! - 80 12 Wi(2)
2Hg(NO,),(aq)+NaBPh,(c)+3H,0( k=

AICTF19894ETH 21 HW ¥,
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2HgPh,(c)+H,BO,(aqHNaNO,(aq)HhT\O,(aq) (a)

MERERINY 2g Mk NaBPh, Jy DOl 321.00gHa(NO,), K¥T N WM MR, NaBPh,:
H,O0=11: 30000 /R k), ¥R hy (a) PMIRNAY. HHT4EHLL NaBPh, JyA6HE, 1] NaBPh,
Li’ﬁ W3t NaBPh, K% ‘5 RV M4 JUsR, S LA 2.

22 Hg(NO,, 5 NeBPh, 2 FL v #%(298.15K, 1atm.)
Table2 Erualpy of Reaction NaBPh, with Hg(NO ),

Noj W ® r wN-ln, {g) I € nnanm, ! All (kJ « mol™") T AHL (K] * mol"')
T ossed T Teeam T T oeart L camse ] T34
2 0.6887 i. 0.0164 0.6411 i ~226.24 | 342,00
3 0.687 ; 0.923¢ i’ 0.6359 | -22471 ' -342.00
4 0.5643 | 1.00% i 0.5577 i ~198.65 ' -340.77
5 0.6603 { 0.9920 : 0.5678 | —202.7§ | ~342.32

AMy=~341.85%0.56k] + mol™

notes: (1) o is mole fraction of NaBPh, reacted;

RNasry,
(3] AH'. is reaction enthalpy uncorrected for reaction percentage.

BEFBER ), BT XA RN AHCRE 3), 3T NaBph, $i4AM AH,° (% 5).
53 RINIET8.ASK, 1atm)M,Y,  H,0=1: 3000mol)
Table ‘\ Table ofAstant Data

compound | NaCl NiNO, . 1 HNO, | Hg(NOy);, | HyBO, [ w0 F'HgPh?
A | | | | |
(Qimol™) | 40638 | ~44604 | -20631 | ~24267 | -1067.76  —2ys4 | -280.75
compound | N C] KQl | RbCT CsCl TC! . AgNO;

A . |

(Jmol™) | 30007 | ~418.11 | ~13.61 | —414.88 ' -100.67 | —105.50 |

ion | NH] x* TRot |G { ™ LA [ -

SM*aql | 11284 10250 | 12430 | 1331 f12720 7193

compound | NH,2Ph,| XHPh, | RbBPh, | CsBPh, TIRPh, | AghPh,
pKL(inH,0M | 7.0% 752 {85y 8.75 992 11720

note: (1) asee [7]; b is solid state, sce {8]; ¢ see [7); d sce (9].
(2) H7(uq) is marked with » .
" (3) MBPh, PO KY ML
BETIEN MCllaq)+NaBPh(c)=MBPh(c) ¢ +NaCl(ag) (b)
(M=NH], X', Rb*, ¢, T1Y)
AgNO;(3q)+NaBPh,(c) = AgBPh(c)+NaNO,(aq) (c)
SHHEL MCL X AgNO, BI/KEY BUR WA, 1R — ML W #4 30%, NaBPh, f kY
1.6~2g, AKRJ 320.00g KRR LK 4. ' '
LA NaBPh, 33 7 MBPh. VLA SOV, MR 4 DO 25T x.,wuz 3)it
HTHAG ASy.
RO AR Y B FIRE (2 0] oz))S'c pH TR B 4 000 A A FR B BPh, B F
WPLAE 1075~ 10" mol < 17" #F,  uf LAUN DO RS S 46A L2 5E 210,
RIER 4 BRI AR, EERN (b). (c) 4B T % MBPh, 19 AHG FHHER
M NH,BPh,. KBPh,. RbBPh, 1 57, #54 4 X 1Y M'(aq)+BPh (aq)=MBPh,(0)fY
ASy. 3318 3B) BPh 105k R BN S“(Bph.,aq) 32204 1 mol™ - X7, MEAMH
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X B F0y SAM*aq)i8 3] T CsBPh, TIBPh,. AgBPh, f§ SA(MBPh), Hiiit® T A
MBPh, #{&0 AG/(MBPh,). HWZMEE S.
M 4 M'+BPh, ~ MBPh, K 4984 1 %4 1(298.15K, 1atm)
Tablc 4 Thermodynamical Function of Reaction M*+BPh; =MBPh,

ion AH(K) » mol™) A (K] « mol™) AGL(J » mol 1) | ASS(K)+ mol 'K Ty
TTNHD [ -s1i17t012 | 31701020 | 4041 9211040

X* —57.7110.19 ~38.241027 © 4294 C 157619.63

Rb* —63.72£0.14 —49.31£0.22 —48.72 —1.984 0.47

cs ~71.754 0.25 -52.28640.33 ~49.95 -78140.84

™ ~90.5110.38 ~71.04£0.46 —56.60 —4g43t it

Ag* -=101.99£0.34 —84.5210.42 —98.17 -45.78 £ 1.11

notes: (I)Ali. is reaction enthalpy of crystal NaBPh, (2) /AH} is enthalpy of reaciioi beiweer ions
afi: correction for solution enthalpy of NaBPh, (3) Ksp quoted in cakculation see teble 3.
K5 MBPh(cHR& LR N FEL(298.15K, 1atm)
"Table 5 Standard Thermodynamical Fuaction of Formation of MBPn,(c)

compound AR - mol™y - AGKI s mol ™) [ AS(Jemol” - KV
NaBPh, -1009.50 - o )
NH,BPh, —953.87 ~1090.22 457.31°
KBPh, ~1078.77 -1210.00 440.16"
RbBPh, -1085.01 -1217.62 444.76°
.CsBPh, -1089.26 -1222.66 447.43
TIBPh, ~§54.81 ~974.34 400.9!
AgBPh, -768.13 ~899.90 44131

fiotes: .57 see [3).

it it
MR 4 H—AH, i ¥ 8 B NH BPh, < KBPh, < RbBPh, < CsBPh, < TIBPh, < AgBPh, 5

BRI B TR BPhy S04 DU R A MU U - NH, <K' <Rb' <Cs' <TI' <Ag' @ f#—

B KF . H 454 WK MBPh, 350 % W B K /MU R — SR TDR 8K AS 0¥

BAg'>NH;>K'>Rb*'>Cs'>Tl', 5 Carr ® BBMPFNH,>K'>Rb'>CTs'>Tl'> Agt
RFe—H. XA AGE W Hi3 A1y Ksp MR RKRM. RIINESH S Bright © Ba)1

AgBPh, 150 ¥ B W) 4. MBPh, (1 —AH; i MY % AgBPh, < TIBPh, < NH,BPh, <KBPh,
<RbBPh,<CsBPh,. B4 1B, SHEFHOHN FEREFXBHRMOBUY. B4 M BRX

FRRLER, B MSCT )0 684 08 ) £ 40 1.
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STUDIES ON THERMOCHEMIST?Y
OF TETRAPHENYLBORATES
I .STANDARD ENTHALPIES OF FORMATION OF
UNIVALENT 'l"ETRAPHENYLBORATES

Zhung Zhonghai
(Hubei Xiaogan Teacher's Speciality School, Xiaogan 43210C)}
Zhou Lizhuang
(Shaundong Liaocheng Teacher's College, Liaochen 252000)
Xu Guiduan” Qu Songsheng
(Depariment of Chemisiry, Wuhan University, Wuhan 430072)°

Using precision solution calorimeter constructed in this laboratory, the enthaipies of reac-
tion of seven precipitates of NH,BPh, KBPh,, RbBPh, CsBPh,, TiBPh, AgPPh, and

HgPh, héd been determined at 298.15 K. Further, the standard enthalpics, entropies and

Gibbs free encrgics of formation of univalcnt tetraphenylborates had been calculated at 298.15

K.
Keywords: tetraphenylborate  thermochemlistry  resctiow eathalpy
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