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WE M 208.2K W T B(OH); SSRELAMMEES. HATHRSSRELLY
PR REE ToEEERS. SERNUSAET B(OH); SHEHN, LM, A=, %
BEBLLSPRNERFENRLES. B(OH); SHES. O¥BEMRAERE 2; SN, M ey
iR 1.

WA EfREHkE BR £REEELSD

Wag s SR RN EAALGNERALEKEAR TS FHEACARS O mAR
UESRANLHARAEGRTLAAALIE D wmagh S 8RS WRARL N
AHALRS. ALANGHAEATT P #E T A 2082K MokEm P Een, L
5 B(OH); #9 R EK, B A#ALEFEikFmath 5 2R oh iR R AAKE & T
HERETHIFRLAE.

&, Graham FAAGLPHTEML THRL S LA 4HRAL TR
8 MR ER

H3BO; + H,0 = H* 4 B(OH);

ECGHHOG + B{OH); - E[CGH1204}1 ‘ BD4]_ + 4H20

ATHRARNFRE BRI THESR, LS, S-BAHHRFIRERENY
B(OH); & 2082K T, AT FAFILKFRAEHLES, ARTERRLMEALERH
B MZ W LA RIS % 2, DafdeRE T RS bR,

1 R EHR

ARATRIEZA, 530 BHHFAFRBA KCl & THAM(ZETREAR TR) A4
¥ituir T4Ral

KCl 5 = fHsid#, ¥4 >09.99%, & 135 CTH 6h &£/, FHH XKW
A, MR A 298.2K, ny,0/nge=1100. 5w REFTRM LA

A Hyer 2080k = 17542 4+ 357 - mol ™!
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5 S AR 175367 -mol~! 1% 45 .
THAM A o#f s, A¥5% >05%, MEE A 208.2K. L 4144 5g THAM #
Joi% T 1000mL 0.1mol-L™! HCl Ei . s~AEBMMEEH

AHTyam 208 2 = — 29752 + 34] - mol !

50k -29765 Jomol~! 7] 49 5.

AR TVNAR TR TES BRI L,
1.1 B SSRGS TR NE

A2082K T, MEL5 SARGAEEMUARNT, R ESAMA AR T
. BRTHERIZ BOH); 53AMG L AN, Bt TALERTL LS 34
A by RN E

Hz0(1)+H3sBOs(aq)+2CeH;406(2q) j!'—H'I'H['["f-ft!.le"il:]2' BO,|(aq)+4H,0
AH, |+OH" AH, 1 OH-
H;0 (1)+B(OH); (aq)+2CeH140¢ (aq) “Z* [(CsH1204)2- BO4|~ (aq)+5H;0

AR, EWMAET AHy , AHz 4 AHy BETEE AH,.
111 B(OH); 54 &8, LAHALE (AH,) R

B(OH)y Fmesm#l: s at B 3§ HyBOy L NaOH ¥ A5 A E NaOH+H;BO,=
NaB(OH),. ###58 12.366g H;BO3(A. R.) 5 0.2000mol- L~! NaOH # i ¥ 3R AH
82 B(OH); i, MA#AMNA K EEARH.

Atui g B Re, KARE6 S AMERS B(OH), L&, MAiHHA

'{}iﬂ]’f"’[B{OH]:] =10

MEX 12 PHETRAMLEEH, AR EEBMILEASEH. BOH), MAKEH
0.200mmol. A AT A LAMERBLRPLHGRIOTHABESF TRE HNXEELA
1#h 2. AF ny/ny A3 AME B(OH); ¢9RRIL.

¥ 1 HEREBS D(OH); £ 298.2K FHBctts
Table 1 Enthalpy of the coordination of mannitol with B(OH); at 208.2K

nig/ny ~AH/kJ-mol~!
1 2 3 4 5 1] Ave,
10 28.426  28.610 28.397  23.227  28.320 23202 28370 £+ 0056 T

%2 WEES B(OH); % 208.2K Tl
Table 2 Enthalpy of the coordination of d-sorbitol with B{OH); at 208.2K
nz/n "AH /kJ-mol~!
1 2 3 4 ] Ave.
10 H.087 3047 30.860 J0.898 30.910 30.941+0.034 "
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1.1.2 HyBOy 5 NaOH 4o i S (AH,) &R
HiBO; 5 NaOH & 52 R# 4 A H, NaOH S9#BBATHRBEARE. AH
BR AR LA D

F+ 1 HiBO; 5 NaOH 7 208.2K FRIRERE
Table 3 Reaction enthalpy of HaBO, with NaOH at 208.2K
AH (kl-mol~!
1 2 3 4 6 Ave.
41178 41.443 41351 41247 41557  41.257  41.339+0.058 °°

o

1.1.3 AH, 69#%

AH, iflit W2 841445 NaOH ¢9 g A . REOAEFFH IS, Lil
M5 H;BO; AP RAH, #A#2K, #ARAEEE. AeFRALs s NaOH A H
BRAERF)TAAL AH, R RBFARA B RLEMARE G, &F

AH, = —AH

% 4 NaOH 5&7E# H,BO, HERAE &% 298.2K TR
Table 4 Reaction enthalpy of NaOH with coordination compounds of polyhydrexy compounds
with H3B(Oj at 208.2K
-AH [k]l-mol~!
1 2 3 4 5 Ave,
mannital £4.932 64.627 64.695 64.833 64.755 §4.768+0.053
d-sorital G6.505 66.497 66.724 66.551 66.778 66.61140.059 77

L LEERANTAETH S HiBO; 5 S ASehEs (AH):
AH, = AH, + AHy + AH,
HRA LG H;BO; #E2BH
AH=-28.379 — 41.330 + 64.768
=-4.950kJ - mol
LS8 S HaBOs 6984184

AH=—30.941 — 41.339 4+ 66.611
=-5.669kJ - mol~!

114 Kigk PERTIFELRESTY
0 RALF IEIR T 4o
AHs=AfH[(CeH1204)2B04]™ (aq) + 4AsHy,0(1)

—A¢H[B(OH); |(aq) — 2A¢Hcn,,0,(aq) 1)
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Mk ¥ &4 A:H[B(OH);](aq)=-1343.9kJ-mol ™, ArHy,0()=-285.83kI-mol . ¥

i LA RAR RS LA TESEHESERT:
CeHy4He(s) ol CegHy1406(aq)

"-&THC.,H”()E{W] = 'ﬁrH‘ci]-[uﬂﬂ-(E} + A H
AAERATHRAHEN, LARGTM RS IH

A H mnitol = 22.306 £ 0.027 kJ - mol ™!

A Hy porbiva = 16.953 + 0.022 kJ - mol ™!
R

AtHnanitolfaq) = —1314.79 kJ -mol ™" AgH,,) = —1337.1 kJ - mol ']

AfHy_ soritol(ng) = —1320.15 kJ -mol™  AfH(,y = —1337.1 kJ - mol ')
HLEREAERN (1) X, PTRLESRTHLAL.

HEHARS
ArHc,1,,0,),-80,]- (2q) = —2858.54k] - mol ™"

oy LB R 4k
At H{(CyH,304),-80,]- (30) = ~2871.82k] - mol ™

1.2 BofusayazE

ML SRRt R2AE, KA LA B(OH), 53t sdhires, &
AR R M T E 8 S kiS40 5 B(OH); AT B A RL# 4T A H6EE, RATF
ARV R ER BRI R LA BRI M R A, T U B S A 6 BT

.

$PRieswE B(OH), &8 mi 1 5 10 RBEELAS AP nyfny H 8

ehitswh B(OH); &8 Rk,
#5 $RELEHS B(OH); ¥ 208.2K FHAcHrs

Table 5 Coordination enthalpy of polyhydroxy compounds with B{OH); at 298.2K

-AH [kJ-mol~!
ng/m mannitol d-sorbitol glycerol glucose
1 17.23+0.02 19.4240.01 3.964+0.02 7.04+0.01
2 25.38:+0.05 28.67+0.02 4.1440.02 T.02£0.01
3 26.610.04 4.46+0.01 T.04£0.01
4 27.8340.03 30.90£0.03 4.6610.01 7.04+0.01
10 28.38£0.06 30.94+0.03 4.84+0.01 7.10£0.01
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T EBRAERATHE

METTR, *HeE8e L4, 15 BOH); #4244, ARRILA2H LM
Hh, BREEAT2UE, AEBTHTA, MARKEGATHR, WALRAEY 2 &/
MEMPNH/AEL B(OH), AAEH, A1 510 YT FRARLEHNT, Rk MEN
o, HOABAEEREHED ] Ut E5x s U PR RHSEMNFILEREL—H.

— 2 it

i B H3BO; 5 § A& & BB &),

| RE AR AERERHERMR, TR
AR E Mk, E4%L B(OH); 5%
ABey R AR ES HsBO3 5 3AMGA
E¥%. B(OH); 55 AWM R HEHK,
BRERR, 24, HTHERTER
M, HRLEHA.

i T

Rt al T Hik A HETA, ER RS, LA
B 1 $8%{taMms B(OH); FARTLR T4 K6 A EA R, P $AHE B(OH),
fresouRite X% 658 RELA 10. ATF A RILT A F AR
Fig.1 Correlation of coordination en- R T, XARELAT4UE AE
thalpy of polybydroxy com- — BRAFLE, THAUAHLELAHE, #
pounds with B{OH); at differ- AR 10 AR &S T RARMLE

ent molar ratios s T, :

MAEEEAEMTRARILZEGH A% AL RS RAK, RAER,
P THREFGAEMEE. AP, AL B(OH); 5H I8 i LENHRAIHE 2.
% R RELh 1 AT A SN, BERAES R -17.32 4 -19.42k] mol~!, ML B R
A 2 AT R AR, R4 5|3h —25.38 4o -28.6Tk) mol !, BA LW AR 2/1 M EXRE. H
faae N, AZksltap2aRAY, B(OH); 5438, LASZEALEUT 11
AL X, 1
c—0 on )’
| B
c—o OH

ULl EaSdA St FRs L TFHA I AR MALOEE, BLE
R 1 B8N KT 2 HE{ake) 1/2 AL RREREN TIN50,
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Thermochemistry 5tudies of the Coordination Reaction of Boric Acid with Polyhydroxy
Compounds

Qu Jingnian Wang Cunxin  Liu Xunting Qu Songsheng
{Chemistry Department, Wuhan University, Wuhan 430072)

Abstract The values of reaction enthalpy of B(OH); with polyhydroxy compounds were
determined by using calorimeter at 298.2K. The coordination enthalpy of boric acid with
polydydroxy compounds and the standard enthalpy of formation of the coordination ions
were calculated. The coordination numbers of the coordination reactions of B(OH); with
mannitol, d-sorbitol, glyeerol and a-d-glucose were determined by the values of coordina-
tion enthalpy. For mannitol and d-sorbitol, the number of coordination with B(OH) is
2; for the glycerol and a-d-glucose, it is 1.

Keywords: Thermochemistry of coordination reaction, Boric acid, Polyhydroxy
compound
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