34 B8 ) K
2012 4F 08 H

WL B K % ¥ i
J. Wuhan Inst. Tech. Aug. 2012

Vol. 34 No. 8

NEHS 1674 —2869(2012)08 —0019 —05

VR ILTRAL B AR K

-1,2 . 1 s 2
/i'\—l‘ﬁ ’ ’ﬂ‘(ﬁ% 7}3 }5&4
(1. XRIBRXFNIEHEFR, ZGEATIBHFTIETLERE, B X 430074;
2. 522 RSFEIREHRFBILELZ,EEH L2 2N 20742)

B BN THIRAEMBEXBENRMEES B T RABETE, RIME , BB pH LR ESER
XTBREYEBRREGE 0, RN TS EA B B B AR LR SRR, LA BT & Langmuir
BEAL, PR 1 3 Langmuir W PHAFIE DR, B T AL 1 B0 T2 R M S BB AL R 5 9 4 mg/L BEK R,
DEMBERREBAERR 0.6 o/L, RGHHE{CH 5 min, 7458 59 £ BRFRIAE] 95% LU b 5 10 B2 X% 5 B R
BRI A, AT IR T AT s B LB R A R B B SR i R e R 77 , o i PTFE B8 5E pHL ¥ ) AT it

13 s A B S BEBK R R R AL B FT PR SRE .
FEIR AR SRR s KERTR W
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b, R BB YR RIS, 245 Tl FRFE L A
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T RARARSE AN TTSE O B A I

DA R AR — PR L IR A 4
RIKACEEA, BATOEE T R R v BE ) R R
WEE OB Tak BT TR IASE — RN T AT
PRt 4 MiZEEL PR T B R, SRR
FEAFARICH B FITE 1, R 48 DRk W0 7 Wl
BT, RACBER RS H R 7 B 7 i K
HRlT AR R4 PERERTIA ) 8 000 £ 5 I, HP=A:
AR A= ik, B BHR R LR RO A
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BISER D, HE B RN S LT,

1] Py & 2 25 7 S A B A A L B LB
RGNS 7N L SN UL D o (+$1: L
SAABEXT B A B B IR B RE T, (AR T B )
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1.1 EFENERXHA

DF - 101B 4£ #4318 18 0 #4004 ) 36 $ 4%
WFJ - 7200 #5506t 585 -2 RUERRE; S8
FE2%:868 7 pH 11;80 -2 A EL.LHL; AL204 AU
FRFE.

KR BBIAGRE SR 0], B2 & MgClL M
CaCl,) , A=K (R AWIALRAL T ) , &L R
Bl PUIR MR , B R — S48, $HIREE, 2 kW Z
B2, BRI AR AR N STl
1.2 XWHE
1.2.1 ERWEE TR UL 7K 108 TR ek o T
W I — B B — B4 100 ~ 105 CHT =
fHE, FAEM AR R 0. 439 4 ¢ MK, B A
1 000 mLEgZS B Y, 8 28, 18 50, LA o VRl
&4 100 mg/L, Fp HAR B 10 A5 % 10 mg/L, R
B0 /K i R SR A v VR V. 8 FH B PR TR .

PHFR B TR WL WERR PR EBUAH R %% 6. 0 g, W T3
EINZEMAK S, IMARE & A RS R,
AHEEHRE 1 000 mL WA A B +, s
KW REEZE, 3845,

UK MRV - R FREP IR M AR 17.6 ¢, 75T
EEZEEK R A B BN R R,
BEROARRT , HEBKEREZIE 5.

EEE T &R (1972-) 3B WIVIAR A 8 14 BB A R . BF5E05 140 - S BRSs A A H.
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20 BN TERKEER

B3k

1.2.2 #% ¥z B E K 2 mL T
50 mLEYZA A, A 10 mL BYz€487K,2. 5 mL
BISHIRAZVE TR A 1. 5 mL BHLIR ML BR %5 e, FIZ& 18

KRR, 857,10 min, 20 57E 700 ~720 nm
AT T B R TROEE

F1 RERIKHIEE
Table 1  Choice of the optimal wavelength

PFK/nm 700 702 704 706 708

710 712 714 716 718 720

0.422  0.423 0.424  0.424

IR

0.425

0.425 0.424 0.424  0.423 0.423  0.421

HR 1A, BEE R R3S R, G Je K)E
BN, FEPE KR 710 nm B IR O BE A e R, RO
BAERK KN 710 nm, LI SLRHE 710 nm B K
TN W R
1.2.3 B é&uEesE BUEREK2 oL F
50 mL 7B, A 10 mL fZ&%K,2.5 mL
FIARRREZ VW 1.5 mL MBTIR I BRI W, FH 81
AKEREZE, 85,4517 5.10,15,20.25 min
e E R B, R B BB AE 10 ~ 25 min AR
FE , ARSI RE B AR ] 24 15 min.

1.2.4 AAESERGLH B 6 H 50 mL %5
B, A A BRI R K 0.0.5.1.2.,4.6.8,
10 mL, A MIA 10 mL Z8487K ,2. 5 mL $HRR 445
WA 1S mL HidK MR E W, BB KB REZ
BE LA IR T BCE 15 min, 7 710 nm K A4b,
IRz B2 IR R4S B WO, USRS
WA Z SE RO R AR AR , X I A T 6 R AR AR, 42

Wl TAEMZE (LA 1).
120
L y=483.75x4+0.014
Ry=0.999 3
w085
=
*g 0.6}
= 0.4k
oot
(} H k] J, i1 ]
0 0.0005 0.001 00015 0.002 0.0025

WP R AT (mg/ml)

B iRAEdhgs
Fig.1 Calibration curve

F AR 2R T T h B & = th TR
Hox=(y-0.014)/483. 75, H y RG-SR
1.2.5 #egm i B S sl — 8 T
50 mL 2R, FENA 2.5 mL $HER B 75 WO
1.5 mL HU3R M BRVE W, 8 4). EIR T A& 15 min
J&i , 78 710 nm PR AL, IR 2 5 (5 RS BEA
R M ZIEK, A 2.5 mL 4 B8 2 % i F0
1.5 mLyCIR MBRVE W, $251) WS, Fa et
T S B, T A R b o il % AR B L
HIRE R RVR B (C).

1.2.6 Brxmiaaix  BEHREE C, EH
HIBEIR K & BRI I 25 mL FEIEM A, — 2/
LA T IMALE BRI S EEE T, AfE
IR TR AR AT 5 min J5BUR AT 808
HIHE TR, B0 1 min JEHUE R VE BB
W C, MBI LR = (€, - €)/Cy x100%.
2 GRS
2.1 SEHUEREXNBRIBRENFE

R T A0 R R B 4 me/L BB
KA TR W 25 mlL, 53 5 [ FHofim A 0. 005,
0.010.0.015.0. 020.0. 025 g = A ILBEHITH
RS, MBS TR 5 g 10 min, PUBCHC AR K R

1001
801
60

40k

WA £ A%

20p

L i 1 L i
0.010  0.015 0.020 0.025 0.03
AR E H g

2 SEUERENBERENM
Fig.2 Influence of dosage of magnesium

0 1
O 0.005

hydroxide on phosphorus removal

SrATIE 2 A, BEE SR AR B3, B
FERAHA MR, 72 0. 015 g 5 25 mL AR N Z
Bl XA R R, 15 48l In S BB
BAR, EERFAAAR/, 75 182 W 50 &t
BABLBRER, HERZ B BEREFYAZ
ULREAIR S, R AL B RER AR E N 25 mL
£0.015 g, AIEEF+0. 6 g BERGX AR AR, Eih
TREAEE BARR AR 0T FIAXTFR, A5 Bk
P R R B R AR S RS R AR, B B SR AL B
PRGN, W AL MK 8 25 , B 25 X R B B
PrUAREE = A A BE B B3, T B3R b T 3
W] L% B A P o 7 S o e — 1 o A Y A i
AR, B ARV B B W TP A 1 B R R R Y SR
BRI, X — W KSR T TE AR S A5 0, Bl
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W B HEAT , YR BEA B 306 ) 22 MR ALK, FERGX
TR B e 58 22 W7 o e 2 75 PRI X, BT LA A4 S 398 i =
MBI BAR, EERR ETHMR/.
2.2 WRBE EXEBEE R E A

T BT BRI L0 4 me/L B BLELER
IKHH 25 mL, A 0. 015 g By EALBE AT ]
B, W52 BB E5F 17 93 31 %E 9 2.4 .6,8 ,10 12 miin, [L4R
HBER LR,

98

B R R %
© ) ©
3 K =

D
=
T

o
=]

2 4 6 8§ 10 12 14
% BB ]/ min
3 B B i) X Bl 25 Bk 2R g e Ml

Fig.3 Influence of adsorption time on

<

phosphorus removal

A 3 AT, ZERG 4 min, 5 E TR B E]
FE, B BRI IR 4 min 5, B LR
FELE, AL 12 min J5, KERZFEAIA 97% L) I, %
JES BT B RE S TE AR AR, H 4 min Z J5 RGN
IS8T, R R LY LI —AE 4, B B e
]2k 5 min, JEBES F2BRFATIE 95% LA L. W2 —
MBI, A I BRI E] A S, B BB
N Wi 3 7 30 A AR A A R A ) ) VR RS2, i LA B
o I} 6] A, T A 2 IR R B I AR, 1B — g 1) ]
S , W Bz 326 9 s T M AR, e 2% 3 S IR Y T4, BT
DI RSB ) 4R 2 9B K, R BR AR A K Y]
2.3 BEXNBEBRZENII

IR e R 4 me/ L RELHDLR 7K & B W
25 mL, il A 0. 015 g WS EALSE, TR B I 1B 4
5 min, Z507E 15.20.25 .30 35.40 C F#47, lbi

®2 REXNBIRBRENER

Table 2 Influence of temperature on phosphorus removal

WREE RMHE R BREL/ (mg/mL) KRR/ %
15 0.000 17 95.75
20 0.000 16 9%

25 0.000 19 95.25
30 0.000 18 95.5
35 0.000 17 95.75
40 0.000 18 95.5

HER 2 A, X B R BR AR R AU,
HOEPRERAERIE =R, Bt L KIB WM, &R
fEAT” AR SC B R W B/ IR BE AR A, I AN RS I
FACBE R I RICR , IR R, S AR UNR AR
RZ RS R ZK H ER) 9 , K AT A 3 T AT
2.4 pH MBEEBREMNFIT

T 25 mL W 4R 4 mg/L A
VK EBER T 4, B pH TR, W 0RO pH
o 6.97, JF IR IHs 3 pH 2058 % 1.3.5.7.9,
11,13, % ANA 0.015 g By EALEE , T M &) >y
5 min, BEATUHT, LUBRRAR B0 R .

100

B 5%
B o
s & o

[yl
(=]
¥

b=l

0 2 4 6 8 10 12 14
B ilpH
B4 Fike pH X8R ERAIRM
Fig.4 Influence of pH of solution on

phosphorus removal
B 4 AT, AR BETR R SR pH YU (3 ~
11) XS R K R AL B BE AR B ik, Ui B R4k
B PR EGR [T (8 TSR PR .
2.5 B ERR
2.5.1 FEBEME R T H 25 mL 4R U
JER 2.4.6.8.10 mg/T BBHUR K& —14, A

0.015 g &S EALEW I 5 min.
14¢

izt
= i
gk
6k
4

0 o5 I s p 35
VR Co / (mg/L)
5 WRMERL
Fig.5 Adsorption isotherm

M 5 AR EA AL B BB, R T8 T2
MR BT, A5 6 B AR 8K S5 IR R B L.
2.5.2 BAMFERFE  PBBIRGREIEq=
q°k Co/ (1 + kCy) ,AETE MIARIZ LB e fh ) 1 5%
FR:C/(C, -Cy) =1/(g%k x (m/v)) + Cy/(g° X
(m/v)).

ey
=

A M kg / (m

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

22 BN TERKEER 3%
q——— {7 55 5 £ 1% 39 7 W B S 75 B 1 1 L2
{ip=e !
O —— R R B @ 08
B e PRV T B R T R 2 % o
C——BEIBE K A BRI 1 TR RLR B 5 ..
Co——EAD 7K TR B A A R v "
1% B30 R
v u&[}ﬁ}ﬁﬂ@ﬁg%}{, ('0 01’)05 0.(31 0.(;15 0.520 n.(;zs 0.030

LJ COX‘T Co/( Ci - Co)f’ﬁl@ﬁﬂ?:

3501

CH/C—Co )51 000(e/g)

% 0 | L5 2 25
VR Co / (mg/L)
B6 €% C/(C-C)HERE
Fig.6 Relationship diagram of C, on
¢,/ € -Cy)

BB 6 A1 C 3 Co/ ( C; - Cy) REREZIRY
KRR, 558 WIMR B IR A IR W 77 R i B X
C,/(C,-Cy) =1/(g°k x (m/v)) +Cy/(q° x (m/
v)) B TR f#15:¢°=0.012 9 g/g, k =
5.435.

BT UL S5 IR W M 7 AR g = 0. 012 9 x
5.435 Cp/ (1 +5.435C,) , W S AL B X B 1) 1
W HEH0.012 9 ¢/¢.

2.6 SEHEMBEIFFARR

e i SR AL B, B 5 I B A Tk
Hkibe 3 b UL A SR AR, IR 8. =R T 4
B 0. 005.0.010.0. 015.,0. 020.,0. 025 g A
SACEE, A 25 mL WIHRHE S 4 mg/T ALK
KEBHRW P, WM S min, BRI ERRLWT

Hi V& 7 ] R AN B ATI A B 1 IR Bh
BRI BT 35 95% LA I, Tl |- b &3 R K
I, T ORI BT i ) S SR A B T [T Wi B S
TR, AT E2 o SRR A A 3R, BRI A

3 & iF

a. TR AL S 7% 4 mg/L KRK
i, R AR 0.6 ¢/L, (LA 5 min, /] 15
B EBRERIBE] 95% UL b iR X B L BB MR
WAJEABI R, AR IR T 34T s SRR R R Ak
BHA BRI ZPRE S , I AT 7E S 58 pH YL [

P A AR B g

7 BESEENBERRMER
Fig.7 Adsorption effect of recycling of

magnesium oxide on phosphorus
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Purification of phosphorus-containing wastewater with
magnesium hydroxide

JIN Shi-wei'”> ,ZHAO Shu-rong' , ZHOU Wei’
(1. Key Laboratory of Green Chemical Process of Ministry of Education,School of Chemical Engineering and Pharmacy,
Wuhan Institute of Technology, Wuhan 430074, China;
2. Department of Civil and Environmental Engineering, University of Maryland, College Park, MD 20742, USA )

Abstract: The influence of dosage of magnesium hydroxide, adsorption time, initial pH value of wastewater and
reaction temperature on phosphorus removal was researched ,and the adsorption isotherm also was determined , in
order to study the adsorption capacity of magnesium hydroxide on phosphorus . The results showed that
adsorption behavior of magnesium hydroxide on the phosphorus was well fitted with the Langmuir model, the
adsorption process was a typical single molecular layer adsorption. And the Langmuir adsorption isotherm
equation was calculated. When the concentration of initial phosphorus-containing wastewater was 0. 004 mg/
nmL, the dosage of magnesium hydroxide was 0. 6 g/L., the reaction time was about just 5 minutes, the
phosphorus removal could reach over 95% . The reaction can be occurred at room temperature, and effect of
temperature on the phosphorus removal is weak, in addition, experiments show that magnesium hydroxide has
strong buffering capacity, the adsorption could occurred in a wide pH range, magnesium hydroxide could be
reused after that phosphorus-containing wastewater was purified.

Key words: magnesium hydroxide ; phosphoretted waste water ;removal rate ; adsorption
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Thermodynamic analysis of synthesis of diphenyl carbonate by
transesterification of ethylene carbonate and phenyl acetate

WU Yuan-xin , CHEN Cheng, WEN Qing, DU Zhi-ping, YUAN Hua
(Key Laboratory for Green Chemical Process of Ministry of Education, Hubei Key Laboratory of Novel
Chemical Reactor and Green Chemical Technology, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: The standard molar enthalpy of formation, the standard molar entropy and isobaric molar heat
capacity of the substances in the synthesis of diphenyl carbonate ( DPC) from ethylene carbonate ( EC) and
phenyl acetate( PA) were calculated base on the Benson group contribution method. The change of enthalpy,
entropy, Gibbs free energy and equilibrium constant of the main and side reactions were also calculated and
discussed at the temperature range of 373473 K. The results show that the transesterification is an exothermic
reaction and higher temperature is not favor of synthesis of DPC; EC can react spontaneously with PA. To
overcome the low thermodynamic equilibrium constant limitation and increase the yield of DPC, the high
efficiency catalysts and reaction process must be investigated.
Key words: diphenyl carbonate synthesis; transesterification ; thermodynamic analysis ;group contribution methods
AL%BH K %
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