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Agilent GC 7890/MS 5975 & R B A 351{%,
P DB-5MS B 41 & 4 (60 m X 250 pm X
0.25 pm), ¥y {3 E Agilent 24 7.

PRERE 1,2,7,8-TCDD (& 40 %k 98%0) .
WARY &% (CHCL) URE 25k 98%) 1 A
2% B Cambridge Isotope. Laboratories, Inc; 1, 2-
Wi SR i s BT ke, —EH b,
E, W RRES (J. T. Baker, USA) ;45 . i &
S8R 5% 1 PA/C AR R (ERE A D He .
He 2y &5 28 B9 < (P9 )1 R — B 52 B4y A R 2 5]
DAL A AT S 41 K F 99. 999 %.

1.2 J’J’:i% 55R

N 7E 2 A % B 8 U L TR BE T RN 8] I 8
&E’J 250 mL DY K Beiff i #E AT 4 BN AL AR 95 2 4T
J& » FE R O AL in AR 5R Pd/C, %€ BSOS, 8
ARARY) 5 min, RFH =BG, R G HE
AERGBEHRAS, A5 minf5 , 8 10 O BN # 2
200 C,f#%F 40 min, DATE L AEFL . 45 1k 24, f#
PEMTEVKOK H h v 40, E A 1 mol/L i) & &
BB S AR M N BB W, T B
FIBERESS , 3 ] RN IR B, HE AT A Ak i &R AR
N o SN 3 R — B A SR A (R B ] T R R 1
mL, & F vk H , 6 6 VR FE . (8 F 5 22 ) A 40 3 A
K.

RIS T A A BRI BE » AS [F) 0 46k B
A [F) A A 3 P B2 % A o 4 3 G 5
1.3 ®mursEdE

£ 1 mL “EBERAEMBFEBRFPMA S5 pL
C,HCL /B (10 pg/mL) I NIRT, BA. RE
L1000 r/min FIHEHE L 15 min, ¥ /MNMEF R E
HWHEAZT—/NE BREPUERIEC B
PRI S mlm%&nﬁli/aﬂ&,ﬁﬁﬁﬁ 2 . ¥
BASH FWEWRA IR A 10 min, B2 E N B
BEWAR, R T E WA EC bt A R 2 K,
BB, ARZE 1 mL, T GC-MS kil
1.4 L|/HSH

GC7890/MS 5975 WIS M &G . #HHEOEE
N 250 C,8SK :He, W# K 1. 4 mL/min, A4
HEHE. R L.

SH S TR R P A 100 CAEEE 4 min,
25 Cemin'&E 170 C, R 5L, 5 C/min &
270 C ,4%%F 5 min.
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70 eV, B TR R.230 C,HM X hkESF
e (SIM) # X, C, HCl; |9 45 4F 38 F & 178,215,
250;1,2,7,8-TCDD H4F1EE T 0 194,257,322,

2 HRE5iE

2.1 1,2,7,8-TCDD {4 failf Bl AR ph 28

1,2,7,8-TCDD f GC-MS Bl an & 1 =,
FruErh & @ 2 s, 1,2,7,8-TCDD f K il BR A
1 ng/mL, # & Bt Ry 98. 9% ~102.1%.

18 30 25 34 26 28 30
t/min
1 1,2,7,8-TCDD BN tr i i E
Fig.1 GC-MS chromatogram of 1,2,7,8-TCDD and

0 12 14 16

internal standard compound Cs HCl;

y=4.2213x~0.166 6
R*=0.999 7
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Fig.2 The calibration curve of 1,2,7,8-TCDD
2.2 i@ BRI R0

o T WS I BE XA A 0 S SR R R, 8
30.45.60 ‘C =AM [R] 52 7 I BE #E4T S 56, 1) 1R
BYWE N 5 pg/mL, A A [E] 150 min, H 525 45
RNE 1 P,

®1 TEREEEX1,2,7,8-TCDD XK EH M
Table 1 Effect of reaction temperature on
the removal of 1,2,7,8-TCDD

BE/C 30 45 60
FREWE/ WH 5.012 4,995 4. 987
(pg/mL)  Be# 0. 494 0.148 0.125

EBR/% 90. 1 97.0 97.5

MR 1 774,30 Ch, HEBRFR T K 90. 1%,
W& LB TR H R BRFRB W K, 45 CR g £ BR
H3K 97,006, BLHA T i BE A A T Al &R R
FEAT. S AT LA T 7 T B, S AR B BT A JE
5377 72 8 BE Th R N 3 AR H RO K. 2 RO
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Wy o B R AN B I, B2 I 3 R 5 RN R UM
TE L, PRI, S5O 9 B P 18 o R 3k 3R PR 5
W, i FE TR A AT A, B A R BE A T, SR W
A R R BT RO R R, DA T S B R 5 A AL
70 F) 2 fh 430 R 3 00, S AT R AR R 5 LR B A
S5 53 8 o AT 0 &0 B B 3 R n Bk A i, 3 2
TR B il B B R 2 B A bR L 2 2 N I
BE A I, SN AR S R A B B T, X T RE R
o & AT BE , 3 BOR N W AR SN F T 7 A A
2T F) 52 BF AR I A, {5 52 7 R 3R G 48 I A B 2
A SLE R B AR SE TR 2 60 C I, ZBR AN Dy
97.5%. RUNREAZETH, EBRFCEMALAK.
MU BEFE T T 25 08, SRR B LA 45 C O, K
J T A SE B VR B 45 CAE S IO IR .
2.3 WMBRERENEREHZE
Do T WG WIU6 o B vk B R 2 BR AR A R W, 18
BRI EE Sy 45 C e, X004 BB B4y 518 1,5,
10,25 pg/mLiy 1,2,7,8-TCDD N — B2V W 17
T REAL IS RN, SR I [A] 2 150 min, 45 R AN5% 2
B,
R2 MBREREX 1,2,7,8-TCDD ZRREKF M
Table 2 Effect of initial concentration on the
removal of 1,2,7,8-TCDD

miﬁmﬁ/(pg/m;% S
25 0.351 98.6
10 0.156 98.4
5 0.121 97.6
1 0.025 97.5

i 2 740,78 Pd/C ##4k 1,2,7,8-TCDD
B IS E R B F, 1 pg/mL B WS B N YK TE
150 min A BB 4T 1 & A I U SR L, AR AR &
4 0.025 pg/mL, EFRF A 97.5%,5 pg/mL 1 —
WEZLAE 150 min BT A KBRFEN 97. 626, Y & WKk
FEHE K F 10 pg/mL # 25 pg/mL B, % BR R A
98% LA k. M 1,2,7,8-TCDD Ky i 4k fin & &
5WEREERETARRE/D. TREBREVHE
JREWEEE 25 pg/mL A ZBARKE 1 pg/mL &4
T B/ KR F ) 1,2,7,8-TCDD ¥ B3
BT B IS R R AR EFN R T VR R
BEIRE N 30 pg/mL Fl 600 pg/mL =4 #H 15 min
T SRR, S BRF 4 B 100960 98%. 4
R K H 4 500 pg/mL Fl 10 000 pg/mL
K S I B 8] 8 BB A% 25 B, R B TC I8 2 R R B L iE
SRR B, 122575 Yo W ¥ R DA 4 AL i &= O v

A ERR. X2 i T A HLE ALY B AL = iR
WHBRRE—AARA R, RER R0 N,
A HLETT ey B AR W] LS8 4 IR T )RS 25 Bk
2.4 [ BZAYE XK B E R0

AL T KB 1 pg/mL 1,2,7,8-
TCDD #EAn & i R 2 BR R M, 45 R il 3
FTR.

100

801

; 115 3I0 6I0 9l0 1 ;0
t/min
B3 REAE1,2,7,8TCDD (1 ug/mL)
EBEMNF M

Fig. 3 Effect of reaction time on the removal of

1,2,7,8-TCDD (1 pg/mL)

H &l 3 AT %0 1,2,7,8-TCDD 4# 4k hn & &2 iz &
FRAETER 15 min N, L 5 min B 4 L BRF A
) 59.0%,15 min B EBRRLE 76. 3%, H i
BEIRE T REB. 30 min 5K EBRRAEA K. UL
HIfEE 1,2,7,8TCDD 7E P — B H ¥ BE (1 B A1
Fohn &R N Y T R A AR A5 Rk g TT BB Y R A
2 R R BN 0 e ik B B B R R S AT T S BT R,
HAETT ZBE/OK v i 4 #0OR 76 A Ak 57 b B IR
W AR TG Bk X L {5 15 U B FE AR AR R Pd/C B R
BB, KT 1,2,7,8-TCDD f# 4 fin &
N o AR 8. | N B B #E 150 min B, 25 Bk 38
it 97%.

2.4 BUFNRERENEBRENZ N

TE AL N S SR B A R R T B
AR F A A0 00 M i S AR R E M F 53R,
PR A FH B 22 A 8 4 T 4 52 v 81 B0 40 5 N P 3K
BOARSZE YR PAd/CYEHR 1,2,7,8TCDD fnE
J52 A A 5 5 388 Ao R 5 A A SR A R R VR B R 1B
Hxd LBRFM . SRR 4 iR,

4 R, Bl & R A 5 B B VAR B A 3% W 1
PRI SR R 1Y 25 Bk 3R 5 16 0 5 o . i Ak 5
B 0.125,0.25,0.5 g/mL B9 % BR 3 4 5
7 90. 8% ,95. 1%,97. 1%. 3 HA 3 A 1k 5] # i
Bk A A T B RN I AT (E X A Ak Y R
BWEMO.5 g/mL M3 1 g/mL #,1,2,7,8-
TCDD 2 B %8 I & 4% 2 3 fin 52 i A Fir Bie A1,
EBRFE R 94. 6 %. AT RE B FAEILFIHE N, 7
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Yol R W, DA T o A T B B R R AR 9 3 e 45
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Fig.4 Effect of Pd/C catalyst dosage on the
removal of 1,2,7,8-TCDD

B4 R A Ak U SR Nl R B4 R IR
R R U R BR A HLEARL B YA R
F B Ak &5 S R, 24 i HCL, i HCL 3
Xof AR TR s P B, PR O Ak I SRR N R
FEBIME 20 T #E AT, AR, A NaOH ¥R B
7 1 mol/L, ARiE HCI k58 4 Fl. — I3 1
A & W R AR AR SO A E A ZE S ER
wEmg. SR T — R R — N B, )
NANEE 5 BiR. AR, K 3 T — 2 &R
FZRER A AW AR gk &Y. B
% 2N S [E) 0 38 0, B R Ak A 1 R B I v A 2
KRB A BEL YR E ZVERN B Kk
&Y.

RELaTH AR E B EAERERE T AEE
PCDD/Fs ¥5 Y J2 4 85 0, {H th 77 78 — 28 55k 25, 40
ek ol AN A0 UG B 77 A YR VR 5 B 4% ) R A 3R T i/
15 VBT R K AL R A 3 B 5 A 5. IR, 3B 6 X
A im0 4 G 25 R T 1 S B 7 R O R o —

# BT,
O 0O
Pd/C, H,
L) =0
(8] 0O

cfy Cly
O
PA/C, Hy
—_—
NaOH
i Cly
5 SRZEENEAES RN
Fig.5 The equations of catalytic dechlorination of
PCDD/Fs
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DAE R, 8 NaOH Bt 5 FxF 1,2,7, 8-
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Catalytic hydrodechlorination of chlorinated dioxins
in a-propanediol-water solution

JIN Shi-wei''? , HUA Ye?, ZOU Bin®, LI Chen-xi’ , Daniel Dianchen Gang®"*

(1. Department of Civil and Environmental Engineering, University of Maryland, College Park, MD 20742, USA;
2. School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Key Laboratory for
Green Chemical Process of Ministry of Education, Wuhan 430074, China;

3. Department of Civil Engineering, University of Louisiana at Lafayette, Lafayette, LA 70504, USA)

Abstract; Dioxins are persistent in the environment as a typical representative of persistent organic
pollutants because of their lipophilicity, highly toxicity, stable chemical structure and anti-
biodegradation. The research about removal methods of dioxins has become an international research
focus. Dechlorinations of polychlorinated dibenzo-p-dioxins were carried out in o-propanediol-water
solution of 1 mol/L NaOH in the presence of Pd/C catalyst with using of H,. The effects of reaction
temperature, initial concentration, reaction time, catalyst dosage on the removal of 1,2,7,8-TCDD
were studied. It is found that the reaction rate is very fast in the beginning of the reaction (before
5 min) ; the optimal reaction conditions are as follows: reaction temperature is 45 C, the amount of
catalyst is 0. 5 g/mL, reaction time is 150 min; the removal rate of 1,2,7,8-TCDD is over 97. 0% at
this point; initial concentration of 1,2,7,8-TCDD has no effect on the removal rate. The preliminary
test results show that catalytic hydrodechlorination is an effective means to remove chlorinated dioxins
in the environment; however, further studies are necessary for its practical applications.

Key words: dioxins; hydrodechlorination; Pd/C catalyst
AL .5k 3%



