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B E.REAREHSET —#AHYMAN PW-SBA-15,5% PW-SBA - 15 #HFrAte, A XKL
AWEFRN; B w(H,0,) =300 HEALHN LA —RANFTERALRCHBANG R, AN L
USEAAMEARASB, FAXRY-ICHAEBXEAFAMNRZ BT RSB BERERRERS
~2801.0kJ-mol”' , RABS-MBEAEERLRRH -989.32 k] - mol ™' ; ) E A DTG - 60 % #
~RESHBAMET L AR E AW ATt R it BT AAHKE.

LA ALY TFH ;ML LSRR RTH RBR

PHEHST%S . TQ013.1 AW A

0 318

C. — M (hexanedioic acid, adipic acid) R E &
R TER,  TERTH&ER 66 MREK.CZ
M .E . .C RS B Mg
FENEREE, SRIFERNE, R IR
—HEEMNARC RO SRR
HEMEEEYTR A EANNEE . EERHR
BEMRTFNBRBRZR(FICHN PW)NEFHR
Feh SBA - 15 A FLBRC - R m A T, LR
BRI S B AL TGV, AL B0 8 & T 3K
HAl# R XM E. EEERTO_ROM N 2H
LA XRY -1C L E A RRITHENS -8R
BB o E AR MR B A8, 4 THT %o 4 o BB UK AR LA BR R
EHSHEXERBITTHRE, S RO T4
P RE T TR EMBIE.

1 XEBS

1.1 {2k

WRS - 1A MFB AN (L BHERZE
HBR/AF); NOVA4200e 5 i Bl R S BRI 2 41
(3 B RS ) ; IR300 1§ o M 28 e 40 Sh 6 5 AY
( Thermo Nicolet Corporation) ; XRY - 1C % #l & 34
REETH( LA H RN EARA A ) ;Sartorius
HFXF(d=0.1 mg); HEHBEI(0.01 T);

W 5§ B 29 :2008 - 09 - 29 ;41T B ¥9:2008 - 12 - 20
XL IH . B K888 k4631 29 B (2004EB031031)

DTG ~60 2 # - M E 4 #7{X ( B & Shimadzu (&
H)AF);SPN-500 HASEER(AETEL
SR HEARBHALR).
1.2 ##

iR A P123,E0,, PO, EO, ( Aldrich 2 &, ¥
HH% 4 F & 5800) ;20 A%, IERE AR Z A5 (TEOS) ,
BOKPV,.C_R.Z. X7 SHLESE, Y
HHESNE AR B(TENDSEHARAE,
i 95%).

2 TRE4ZR

2.1 PW-SBA-15 &8

SBA-15 A FiEHXBMISIM T EH & &
313 K T4 60 mL 8 2 mol - L' f 2k M7 ¥ b i
A2 g P23 BN BB SEMA 4.25 g [EB
MZEE. B 4 L EHREEBDERER TP,
3K FHE24 h, EEHE BREERAET,
7E823 KT %545 24 h, P48 SBA - 15 & F17%.

HREEALANHE KBREREREN
SBA - 1571 PW 2 £ #'® 4§ SBA - 15 H{k %k
REBA PV A ERABR D, KEREH6LE,
#7824 h,373 K FT4#,673 K443 h 18 PW -
SBA - 15 Bifi{b7).
2.2 BIBNAHE

ZERT,.E=ZOBRFMAL 1.6 g &) PW -

EMN FARE(958-), &, IHRARBAABHAENSE, L, FENFHAFINGRNER— TERENBIA,

E-mail : zhoucairong@ zzu. edu. cn.
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SBA - 15 f# {L A #1 w (H,0,) =30% & H,0,
13.75 mL, %5 43 % # 10 min /5, WA 5.3 mL
(50 mmo) A& . 3B K FHA 1L hEHEA
E3S3K,BHEN—-BEEFEEMA 13.75 mL
# w(H,0,) =30% , ¥ & B EE 353 K FRRS h
E.EREEEAN BEREKBEIAHER
20h, B KBEMNEARE BEEAE AAR
O CHBME_MBEHRKER3~ 4K AETRE
wE®,

R WRS -1A BFEB AN E TREN=Y
WA HAR AR 149 ~ 152 °C, FISCAR1E (152.1 C)
WIS, K A IR300 £ 32 v 28 #6417 5 o 3 {0 2
HeashEig, AE 1 ATUEE=YH IR R
CBEERES M R ERIERY S, BTE
HEYRO K.
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Fig.1 IR spectra of the product and adipic acid

2.3 ®UFMRE
RALKRERELBRES R &R EBH
PW -SBA - 15 fE{L 7t 17 R, MIE BET £ K
O BEE — JE A R, 19 B i L R B B R T A Sipgr
%367.1 m*/g, FLAE V3 0.20 em’/g. HE 2 A
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Fig.2 N, adsorption-desorption isotherms
(77K) of PW ~SBA ~15

SEH -BEERETH, MEEEREES
P/P, K BRI ERHEL BRY P/P, ¥ -
KB 0.6 UL , RSEMBEFLAEH L, B H
KBFH. R 1 AR PW-SBA -15 i B
¥ SBA - 15 i3t H, 24 SBA - 15 A K L+ PW f5,
HREH Sy LA VAT HILE R BBRKERE,
X XY PW B2 AT SBA - 15 WAFLEH $.

%£1 SBA-15f0PW-SBA-1SABMES N
Tab.1 Porosity parameters of the catalyst

R Sger/ v/ R/
(mzvg") (cml.g-l) A

SBA — 15124 736.0 1.25 48.80

PW -SBA - 15 367.1 0.20 10.89

3 CIBRREREAREENNRE

3.1 MERAERE
BERNEER, YR LB RN EER
iR Qy =MAOFRTHER AU HERER Q, =
RAE AH, —EHMTFXR:
AH=Q, =Q, +AnRT (1)
Kb :An RERHE R HERY F S &Y K
WENTARABHASHEER R=8.314;T %
BN B 4 31 B E 298. 15 K. A LR W8 Mp s
ﬁ QV'
HETeREs, BB RAREART
(E) A5 RABRNMR(FAZRIK)BERS,
WEKERSRENSHEESL, KRR
MAERREER. MAERTFEER:
mQ, = (3 200c, +C)AT + Q, (2)
R m HHERRR g0, WKHRA 418 g
K CHBRITRRER,) - K50, HERA
TEEE MMM, BEAGTH0;0, MRS,
AEFR Q, = -3 231.3 kJ » mol ',
3.2 LREW
(DERXRBHABTR CHGE BRI
M1gmMEFROERED 0.0001 g) KERABEBA
ML, EFA e, EERAFTA2S5 ~
3.0 MPa MBS, KEMRIARBADTF 30 s, ERH
PAIA 3200 g KCAFAKR) BIFAAR, 2T
SRS, AR R, B BRI R, RAM
KRB ZHEHAFERME. FHHFE3 ~5 K, #
ABCHBYHEERAE2
QEAKZERERBEITOTESE . KR—F
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BRBEKE & LR S R THRE BEHE
IR PRSI S5O E .

WMED —MORFER - BRESTRRE L.
3.3 ZR5iti

MABTHERRRATER, EREH K
B, EBRBEAT R KR, oK B HEER 3. B
B3 AT LAE Y, S R B Al i K 1B AR k1 R iR e
BEABEBRBHEEWELBEHR/, HARK
HEEABRBT XREG TEM T RREER
HEXE BPT BB 5F AR R &
Bt ERBEMEN, BT HES BRHS
ERZBEA-RHER BOTEEXNR, 8% 7T &
WAk XEBHRIEFELREEHRHORE LT
A BRI S RK, R E R B KB E
FHE, MR UE T 8 SRR e 48 0 o 04 0
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Fig.3 Change curve burning temperature

as time for different matters

MEPFRN Q. AR Q)R HARITH
HREBC,ME2HR. CMHRERMLR:
C,H,,0,(s) +13/20,(g) =6CO,(g) +5H,0 (3)

EERPerd AH = Q, —0.5RT, i (2) K i}
CZEM Q, BB HiRERE RIRER AH,,.

B FLREE K 302. 15 K, 7 it g0 R 52 4%
HEBETHMRER EEBNREERRES,
THTRIE:

A H.(298.15 K) = AH, + A,H_(302. 15 K) +
AH, (4)
FERXMARG), THALRMTHRERS
PRAEBE SRR
A H(298.15 K) = AH, +Q, -0.5RT + AH,(5)
RF:AH, N5 fEBE R Pe 48 (298.15 K) ,kJ -
mol ' ;A H, NEE/RIREEKE (LRIBE) kI - mol ™5
THRc RARBREER, m BRI mol WY R . LR

BRRMER 0, BEEAG)HHERBC B
PR R ILR 3.

22 RATOAER
Tab.2 Specific heat of calorimeter

B&  m/g AT/K C/(J-K') Cgy/(J-K™)

1.0534 1.791 15 507
*PM 1.0183 1.746 15 498 15 503
1.0159 1.742 15 505

FERERBERMMETLETRENEN B
REEEREHERYE, A XRBEVTED R
REREBEERRIERET MO TEER
DEM AXEESEENGREYRITURER
B MZERREE MY E 0 ERENRER
Bers % -5 148.3 kJ - mol ™' (298.15 K) , H 3r ik
"% -5153.9 kJ - mol ™' (298.15 K) , 45 % i&
#EH5.6k]- mol™ FXEENK0.109% , LKW
EESXMEFERET.

WEREEH,298. 15 KIEERESTF,B
ZHMERRRN N

20,(g) +6C(HRB) +5H,(g) =C4H,,0,(s)
EEBRRY, LN 5 =% 2RE3 6Co,
(g) MSH,O0(), ME BN BERERRS
AHL (FHRIZERERB, m 71 mol K9
B K.

AH, = - |AH (CH,0,) -6AH(C,H
) -5AH,(H,,g)} (6)
MR (6)ITHHE MR RE R % 4.
BERNEXLR, EATRFTUMHERIE, B
B _MIREERERE AH, N -989.32 k) -
mol ™",

£33 CORNFEARRBHERNOER
Tab.3 The standard combustion enthalpy of adipic acid

ov/ AH,/ AIH:/

B8 m/g ATK N
(K emol™) (kJ-mol™") (kJ-mol™")

1.4973 1.854 -2811.4 -2810.1
1.5019 1.864 -2806.7 -2805.4

8 1.5314 1.895 -2801.9 -2800.6 -2801.0
1.5137 1.889 -2818.4 -2805.8
1.5037 1.875 ~-2784.2 -2782.9
1.0106 2.590 ~5152.8 -5147.8
0.9969 2.576 ~-5156.0 -5151.0

2% 1.0341 2.675 ~5153.3 -5148.3 -5148.3
1.0083 2.583 -5155.9 -5150.9
1.0098 2.632 -5148.5 -5143.4
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3.4 BHWER

RFADIGC-60 =8 - RESHTNERTS
HRHORABREN, BT RY A MBS NGER
BERBFG:SHYE IR BAN ALO, (B
R),C_MHESERO0 488 8 mg, FH i & XK
5%C - min” ,BAKSKH,HHESO mL - min~", &k
BIEIRBEBENERE S C,H#50H,4
RAE 4 Fim.

£4 COBROREMRERR
Tab.4 The standard formation enthalpy of adipic acid

BE RSB AHE/(K-mol™') AHL/(K - mol™")

cCHM EF -2801.0 -989.32
A8 @S -393.51
H, X% -285.83
5.
10
4+
-50
B %
~x -100 %
S 2 ~
= 8
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H4 e DTA-TGA Bi#
Fig.4 The DTA - TGA curve of the adipic acid

B4 T, 152.5 CH BB B i 0% i g
MBAEREEL, ZALIEIETHLE, XH
HUHE ML TFRARE XEPHLIBYC
ZHABIE R, B, 152.50 CEIAE 8K
BRLXEXMIIIMBEER B ERSF
TA6O K, B 4 2T BC MR BIZN
-2520J g " (B0 -368.27 kJ - mol '). h & 4
M TCA kel A, BERAYM 175 CHKEKE,
250 CHIE & E 99.98% , 3 BALBEA B1 B 11 i
2L, B, B AE —BK s m .

4 &

(1) A BB 7470 SBA -15 #F73K
HoARE—MERK AR IR PW ~SBA -
15, 33 AR HTRE , BT ZEBAAMELE

T Sper X 367.1 m’/g, FLA VH 0.2 em’/g.

QIRABKETIE,H w(H,0,) =30% &
R AFEEAIER, EUACHELANLTSE
P -’

(B A XRY ~1C A RKA#BHMETD
ZMEIPRAERE R RGEAE A -2 801.0 kJ - mol ', 4R
BRAEXRZRRNBOC_MNFERERERSB N
~989.32 k] - mol ' FE R Z MR Y R IE T # it
an:cIE 3c

(4)F DTG - 60 £# - MENMFTUME T =
M) TGA -DTA H s, B HHE —MBE AN
15250 C, 5 X MREH T, C BN BRER N
-25203-g7".
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Catalytic Degradation of P - nitrophenol with Hydrogen
Peroxide over Copper Hydrophosphate

ZHAN Yu - zhong, WANG Fa, LI Hai - long, ZHOU Xiang, CHEN Yi - liang

(School of Chemical Engineering,Zhengzhou University , Zhengzhou 450001 , China)

Abstract: The catalyst of copper hydrophosphate was preparaed hydrothermally. The catalytic degradation of p
- nitrophenol with hydrogen peroxide over the catalyst synthesed was investigated. The effects of reaction con-
ditions such as catalyst and hydrogen peroxide dose, solution pH, temperature, initial concentration of p — ni-
rophenol on the degradation were experimented. The results show that the copper hydrophosphate behaves the
excellent propertities for the catalytic degradation of p — nirophenol. The addtion of small amount catalyst in-
creases the degradation rate sigificantly. The degradation rate increases with increasing the catalyst and hydro-
gen peroxide dose, and decreases with the increase of pH value of the solution. The optimal pH is 2 ~3. In-
creasing the reaction temperature also increases the degradation rate.

Key words: copper hydrophosphate ; p — nitrophenol ; hydrogen peroxide ; hydroxyl radical ; catalytic degradation
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Study on a New Synthesis Progress and Thermodynamic Properties of Hexanedioic Acid

ZHOU Cai -rong, NAN Hui - fang, SHI Xiao - hua

(School of Chemical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: A new catalyst PW — SBA - 15 by post ~ synthesis is prepared, a “one — pot” green synthesis of a-
dipic acid from cyclohexene and hydrogen peroxide (w =30% ) is made. N, adsorption - desorption iso-
therms of the PW - SBA - 15 were investigated. The self ~ made adipic acid’s IR spectrum was measured. A
series of the thermodynamic properties of adipic acid were investigated, the standard combustion enthalpy of a-
dipic acid was determined by XRY - 1C calorimeter, which is -2801.0 kJ - mol ™" at the standard condition,
and the standard formation enthalpy of adipic acid is calculated to be -989.32 k] + mol *'. The melting point
and the melting enthalpy were determined by DTG — 60 for hexanedioic acid. The basic data were furnished for
the engineering design and industry production on adipic acid.

Key words: SBA —15; phosphotungstic acid; hexanedioic acid; cyclohexene;combustion enthalpy



