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B LUR.PCL IR, UK AICL Jo LR IS4 40 kHa 5 1R 159 kPa FRIFEH SR - HERE
B¥o UL NaCl R AICL ASE S, 60 2 B RRLA I~ MHCHERE . LG TR S 2R HO) , 0ok FE AR Rt IR
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& AR C,H,PCL { Dichlorophenylphosphine, & §f DCPP) , X ¥R ¥ 5 & {Li, K49 T2 1
R FACEERRER, T 5K BB B R AR R MR S EMA R En, REREES
FERAVLRLGYEERNAEZ —, FEER &K BN ERBEN B0 MBS 8. H
R FLER KRB ROLS | BRI S PEE  HERARUE PSRN BT & %8 SN
FELIA Bk 45 B o e 22—, 15 83— b B R AIV) . (B T DCPP b2 dhRIE R, RS EE , —RME T
=AMEHE . BaT, BAREIT Tl dErma KR4, pili 2B R BB DCPP WFHKE
BRILZE AR NEFRE TS, DCPP SR EETER SRS E T, £ FEFERE
M=SEALBE R L, RS A T el 60% ~80% , BTEERIRKG T, A4, DS
AR E R L2 R PCL IR —EXEIREGET R, 35 ARk A 80 ik
FERE, H RS RBEE(PCB) MR AL, SRR R 82% ;300 T T, =K KM PCl,
YERI 185 DCPP, (B4 SR 874, 45 7h B R 1 B ; AZE SR M FURL S = ke ™ RFEH
etk B, M HBEER A ZEE S SAMM %1 S iam™ BERESFABEN, &
SHRF=IEEA ALCL S REAERL, PCL, SRR R W # 80. 1% 7 dy Mt L, A b %& 4 i DCPP JF
BB A RS AR, MBI A RR R

PR A S RT LB SR A, IR B AT B R SRR ) o s R R BB I B
5 AR BRAR ,  — e LA R TT RO R R B LA SR B Tk (6 ) s R R IR R K M &R AF R
M, HETd R RAFEFESES  DCPP iiE . AXERFAHLE Bk SRFE LRSS R Er
3t A& DCPP SR AR AL T2 404 , 352k F NaCl 8 Jy 7 46 5 77 F F-& B DCPP T2, LA%E &6 IR i A fa]
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1.1 R Fn{ R

#AICL \PCL, A HfE (60 ~ 90 °C) (itsE POCL, P,0, . Z Bk K NaCl 5Ny A 44t

C-1 B AL PR ([ PB4 BFE ) 40 kHz,0 ~ 1 kw Al E( BREBE R THBHEL ) ;C8-
3 Bk g ( P EBHE R A F W ST ) ; TRACE DSQ AU B {Y (3£ B Thermo Finnigen 24 &} ) ; NEXUS
670 B~y 21 5h S Y ( 32 [ Thermo Nicolet £2%)) ,KBr EF
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1.2 AlFE

FEHEAARLEY SAGTRE (TOREERACERICKE) REHER R 250 ml OO 5K
B ARK BB Tk AICL , PCL PABE, EIFURA T BB BSR4 4 OB R 4 h, R IRAE 72 ~
76 C ,n{ C,Hy):n{ PCL ) n( AICL) =1:3:1. 1,14 0. 3 mol N R RIARE, ZEHLER L RN BETH
A e R R —E A TE) T, A SRR R, SEAR T B 3 AL Bl AR
R FEAE B HCL S NaOH BT ME . % FE T2t 83 A9 PCL, JEIMA 50 aL 5 0EE, AT M 4
2 50 CHHHURATIA 0.076 ~0. 09 mm $45f3 NaCl,n( AICL,): a(NaCl) =1:1.6,NaCl 5 AICL
T BB B K486 4, BEHE 10 min FEEX H 72 49 DCPP,, )i ZEBURUG B 50 ~ 80 mL A MBEr e &
LA, 4 2 RETREBURIELA 250 mL B AR 2608 . WREEZE IR HE A TAREE , 1z 1. 33 x 10° Pa( 48
B, AR bp 90 C) ~2.0 % 10° Pa{ 48 1%, H5; bp 130 C ) A #9400 0 AR,
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2.1 HBEFIREFE

2.1.1 #4feRE L AICL LN, PCL SHRMER AT LIE R 2 Friedel-Crafts TR £ AICL
BAMERT %5 PCl, KAHH LI ERRREL PCL 5 AICL HR%EE AR _RERERT
( *PCL) , *PCL BT £ 4 FEBASE, 5 AlCL RS9,

Jc1 cl (|:1

7

Cl—P—Cl + AlC,— P{—Cl™AIC, —»[ P ] + AlCY;
cl él

cl

(>+mhﬁ<>gdlﬂL<>%ﬂm+m1 )

Cl
Cl Cl‘
@—l:’ AlCl, + complexant — @P( + AICl; - complexant (2) .
cl Cl
R 1 B R EG,DCPP 5 AICL M-S MM RMAFE. B THEEY CH,PCL, - AICL T
CoH;PCL BRI 3, Subh EHR I — T SR L AL A0 A Fad s S IR AL & 11 5 AICL 46 . 4REE AICL
ML T, T2 A B R FP i A S AICL 256 WO SR IR 0 R LA T &4 (1) AL e L A TR
7K (2) BLA AR S , PCL, SRR ; (3) B4R G ARSI B R T LIS CoH,PCLE KR
HIMIR ; (4) 5 AICL 55 -4& (= Y Aets 4 2 B & I AR L 3R 8315 SR B M BB B (5) ke 9
MHREAERR ST, 5 AlCL & RN AR, I HfEE 2,

W cm bR L RS SR ER T SR AE SRS E AICL, BEMERE, 5
AICL B4 & SV BIRY, ks &R 5465, KR . BARA PO, " EREEM, H PO, 1R 5
B B, TE IR RS IR R B3 3 . AR SR NaCl 5 01k8E  POCL, \P, 0, . Z BESE 28 G AT
MR R B & AR A% . Ho (A NaCl Bf ) DCPP =SB Rik 72% , LB BN 50% 4 . TH NaCl
SEAFIERIRA, G YRS BN S TRBALE; 25 AICL BRKE &Y™ A A NaAlo, P k&
BB TS FALES, LR SH UL NaCl,

2.1.2 NaCl #4372 K ) xF DCPP A R a9 Hh R K/PNIHRCEIG R LE 1. T ABRE NaCl
R H SR , RA R ANZ BB TR SR BIA R AL E 551, W LUK I R X R T
— 52 R B NaCl, BUbrgh in Taat ), SARARE, M GRE&E, 5 ACL &6 KB R R, B RK
A YRL RS E , DCPP eRIRE . NaCl 042K 0. 076 mm B, DCPP Wi . (B RBEE MEHIT—2L
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Hsh, B DCPP WE i F . HEBETEE 75

NaCl Bonr /b, REmARB A, MA RN ERG

NaCl $5K 2 Wi 5 55 e, BRfF B Hd F BEEH B Ag itk o

(80 ; o N AR R, PR, Bk

W E - TARMEK, FUEENE 0.076 ~

0. 09 mmf] NaCl 4,

2.1.3 NaCl & AICl 44 B /R o sf DCPP k& 64 iy
B F NaCl 5 AICL 7] PLJE A M ( AICL ) = ssh

M, (AICL ) , B3I A NaCl B 5 AICL RYEER v

R 1:1 ~3:1, NaCl In A B 8% /0 m] LU i WER SR, T Y T (X S T R TN T N T

BHREDEAMRE K DCPP BAWRHE., F 1 D/

HR T, NaCl FRHnE 5 DCPP YR KR .

65

Yield of DCPP/%

1 NaCl Br#25%t DCPP W R i
Fig. 1 Effect of NaCl size on DCPP yield

F1 NaCl g3 DCPP W E MR
Table 1 The effect of NaCl mass on DCPP yield

No. n{NaCl):n( AICL;) DCPP Yield/% No. #(NaCl):a(AlCL, ) DCPP Yield’ %
1 1.0:1.0 - 4 i.6:1.0 75

2 1.4:1.0 61 5 1.8:1.0 76

3 1.5:1.0 67

Radius of NaCl grains is 0. 076 ~ (). 09 mm, stirred under 45 ~ 50 C (390 r/min).

F 1 AW, & NaCl B2/ (IR No. 1 #) Bt , B AT P& 6 DCPP ¥ EEBEE B ok, Wi R k7
HEYP B RSRRIRE Y JCiE EIML DCPP, (% NaCl B AT, NaCl 55 AICL HI4- S A £, L
BN, T R AUTIE R R PRI BT 34, 1 55 DCPP FFIR b S, Mk 1 9 No. 2 B No. 3 £ DCPP Y3
BHNK . % NaCl &5 AICL, fBE/RIEHR 1.6: 1.0 B, B 9P E A DR RBIE, BHM .5 FREBm
IR RS REE, DCPP WK 15% ,

2.2 PWHREREREFENME-EXRRIGIT

SR —5E (390 v/min) Y, 0 DCPP WM B R E A FHAE L (PCl, SEMEEREL) M
LR ( AICL, SQBE/R ) SUa ] REREURESYE LS EE. X NaCl 5 AICL R H
FE 0.076 ~0.09 mm;NaCl & AICL FIEE/RHN 1. 6:1; TR [ BERHIET2~76 C, B AT LR
HrnyetE oA AR AR. S MEEHE4KE, BT R EHIERE 2,

F2 EXZTRARKFER
Table 2 The orthogonal experimental table of factors and levels

Factor

Level A B C
Reaction time/h a{ PCly 3 n{ CHy ) n{ AICL, }in( € H )
1 3 2:1 1:1
2 4 2.5:1 1.1:1
3 5 3:1 1.2:1
4 6 3.5:1 1.3:1

B Lo (4) E30 %, MEXRBAERSE, FRE L B B2 (10.7) K, KRR HF A
(7. 1) BAALRIFIR C(2.75) . B Rj g REVDRIGUFR B > A > C, RN FELIA Y AB,C,, IR
BIAHE 5 h,n(PCL ) in( CH,) =3:1,n( AICL ) in{ CH,) = 1. 131, ZEM A fE T #E47 T 5%, 778 DCPP )
W3R 89, 29 Al 99. 5% .,
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2.3 BEREA&R DCPP

FEA LA LA FE SRR 20 ~ 40 kHa o 4530 R YA BB 3 S R (40 KELe) 554R
S A PR AR(20 kEz) 4 5, DCPP,

FEN PR I R S8 4 5, DOPP, [ LA B LA X 1. 2 37, # P4 ML 4 it 55 DCPP Biofe
R LR, EHERXRFREORER
S A 30 2 5 1 R, (L B
FELLR K R IR DCPP UL pU B, 25 R 2, %
BT AL W2 I ) 0 28 K, DCPP 7= 3 i
Wi, FRVGET, FSE R, 2. POl
AICL, EBLHEE BB I R BRI 2 1
C,H, PCL, - AICL, 2 &9, {02 B I KL i) H645 s
C,H,PCL - AICLRUF 2, EOR AR BRS, o o o
LI PCL, MR, B R E R, RRETFE |
& EHARN A F EREERNAEER 0 : ey
BT AT b PR HO 55 R ANZE T 159 kPa Reaction e/

TR 4 b MCER 92, 3% , R EA Rt B2 TERERRIIET DOPP MG
4 85.7% . JLRLS b R R P (AT RS B

Ve FIE i DCPP g2 % 93.5% L TR A KRS

4.3% 4, HaFEN R 99.7% A0,

B2 250 R0 B A S PR Rk, DCPP = SR ARRS o it 25 LR = 1 75 TR SR A
R BB I P L A TR P, SR S R R B AR A . (R A R RS, I
2 P B R P B R TR 0 BT RO o DR B 75 P 828 , — T A 4R B B
PRSP i, 1T s FIETE I TR TSR S35 B LS GO, (B SRR B, B
(BT PCL EATEIK R AICL BARTEAERR, B AbE W] IRHE [ R A2 1 HCL SUURUE Y, 78 R S P4
S AL AT R BB o R R A T, 187 1 S AR AR R AR o

IR IR T 45 et MU R B T T &% DCPP M08 LR SR AR TEAS , I S Ay
R R O R . OB T B2 ML 5 T BB, SO R R B R R 0%
SRS R S A | SR T B 07 I, B NI BB AR e T R IE B 7
B P B2 L R T
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Synthesis of Dichlorophenylphosphine Under
Ultrasound Irradiation

HAN Ping-Fang*, WANG Jing, XIAO Wen-Jing, LU Xiao-Ping
(Institute of Sonochemical Engineering ,Nanjing University of Tecknology , Nanjing 210009)

Abstract Dichlorophenylphosphine ( DCPP} was synthesized from benzene and phosphorus trichloride with
aluminum chloride anhydrous as catalyst. The reactor was irradiated in the 40 kHz ultrasound field at an

acoustic pressure of 159 kPa. After the reaction, 0. 076 ~0. 09 mm NaCl powder was added to the reactor as

a complexant to remove the catalysi. Petroleum ether was used to extract DCPP from the solid above-

mentioned. Petroleum ether was distilled by an atmospheric distillation process, then DCPP was distilled at a
reduced pressure of 1.33 x 10° Pa ( absolute pressure), the boiling point of which is 90 C. The yield
(92. 3% ) was increased by 6. 6% with ultraseund over that(85% ) without ultrasound for the same reaction

time and the purity was 99. 7%

Keywords dichlorophenylphosphine( DCPP) , synthesis, ultrasound , complexant



