N - B <
ENVIRONMENTAL SCIENCE

F17H FeM
1996 4£ 12 A

Vol. 17, No. 6
Dec. , 1996

I IS AFXIE B FF B RE CF.ClBr FyR50m-

BEY HEE FKA

(B X¥YB—F, ¥ 200433

NER KKkw HEF #HEH
(HHREFEREBFRA. L 200433)
ME ASETFURLERRBRASERELEENIFREIERNYSAE, BALE T EERRY CF.CBr At

. BRT He. N2, O RES XS T KR CF.CIBr H% M, THT CF.CIBr (% EMB. SMIS K He, N,
Bt CF.ClBr ()R 15 5L 5 46 CF.CIBr Wi E A MR, SMIKER O;. S ZERBR™=HH CF.0, Br;, Cl,.

SIS RIS AR R WK /D He<N, <O, ES.
X@iA CF.CBr, $HTk, BR.

70 ALK, HERANERILAEZHY
w5 AR HER CFCs & Halon 5% i A %.
Halon XY REXRSFHEMRE, 4% 100
F, TLEEIYHEEATRE. 2TRA®
BEBE=ERERE, MEHRT He. N, O,
KBS 3TFEE CF,ClIBr (¥

1 LRy

1.1 e 5E
(1) 54K CF.CIBr(99.5%), k¥
¥ M5 He(99. 9%), R &K 5 N,
(99.99%), 0,(99.5%), L MITHEFS At
My EFEES, EBERASETLAERA
Al. BPASEEHARRE— S
. (2) ERAMNE 102G SHEHFN (LB
B {4387 ); HP8542A B UV-Vis 43 H7{X (£ E
B/ 7)) ; Nicolet 5DX & FT-IR £ZL MY (EEH
Nicolet A7]); HE R4, BR AL, #HERLE
H—E, FETFHEEREHEBEE TERE

LRI NS % 2]

2 ZRER5TR

2.1 4 CF,CIBr fyF&f®
CF,CIBr 3R K 2. 67X 10° Pa, HEE

FERE 2 min f§, FEREEZYH. CFCL, Br,
CF,, CF,Cl,. CF,CIBr (YR BE X 90. 5%, ¥
X CF.CIBr By %) 46 58, % 55 Bl FE 3R A9 3% K
SEI TR, E5.4X10' Pa B JLFEAERED.
2.2 SR XS pE g CF.ClBr B2

(1) He X{f&#% CF.CIBr 9%m shns&
A He, CF,CIBr ### & £ He 4> KRy I§ K 218
TR, % Py.=1.01325X 10° Pa &, CF,CIBr {}}
FOUYMBREERWED, TERBTY N
CF,Cl, Br,, CF,, CF,Br, (1153 cm™', 831
cm™HBN(H 2a) kL& SiF,, CF,Cl,, CF,0,
FT-IR i3 & &5 CF,CIBr 4 5 B fY 48 25 1% 50 &
EAHFD. XA RRLRE, H R He B9FH
Sk, BB BN 24.578 eV, A TR K&
T BFARUBEERE, HHe X &2 5
CF,CIBr # & f#&. Pu. = 1. 01325 X 10° Pa B}
CF.CIBr iR B RER 79. 9% R E H He 3R
WKE, EERFZRIMMES TREEET
RETHRSRE, WTEREEREMR, X HiF
BT TS5 He ZRIMMERTL R RIEME.

(2) N, 5tF&#& CF.CIBr (W N, Byiik
#9.82eV, SRETHEREMNBETFERE, &
BN, ERERFHRET22®5 N ER

» ERARBEESEYHTHE
WOHE B #: 1996-04-16



22 ¥ ® B %

17 #

WESHN,, .
N:(XID)7) 4 e = Ny(Alx)) +e,
N:(X1 D7) 4 e > No(Com,) +e
L F#EEH N, 825 CF.CIBr K EM#, FT-
IR % (B 2b)HEE T X — =, £ 1650—1970
em™ 2 [H 8L T ¥ 5/, 3+ 8EH NOF,

NOCI %51y R Weud , Ho A 7™ 45 48 5 B ) R 7=
PEAXMF. CF.CIBr @B EMLME N, 4K

100.0

0.0 21 1.2

6.3 8.4
FE3R> 10Y/Pa

B 1 CFCBr W EESIIMSEERN X R
1. He 2. Ny 3. 0, 4. Air
Pcr,cipe=2. 67X 10* Pa

e

— 1 1 |
2000. 0 1600. 0 850. 00 - 400. 00

B /em !

B 2 CF.CIBr 5 He #1 N; % 2 min (% /5 FT-IR i#f
a. 2.67X103Pa CF.ClBr+1.33X10* Pa He &8 /5
b. 2.67X10*Pa CF,CIBr+1.33X 104 Pa N, RS

AR TIRIR(E 1, N, 4 KR 1. 01325X
10° Pa B}, CF.CIBr YR BE K 32. 0%, XA H
FEHEABEN N, AR BERKE
NHEBETUBIBEYN. FftRB®T BT
5N, ZEMREEERERE L He 5.

(3) O, 5T EE#R CF,CIBr & m O, L N,
R B TFRES S BA RN R:

0(X* D] ) +e=>0,(A D) +

e ~OCP) + OCP) +e D)
0,(X* 3] ) +e—=>0,B D) +
e>O0CP) +O(D) + e (2

HPFDOXFBAEFREREN 6V, QOXRF
B TRER Y 8.4 eV, L FHASTH O, H O
—l_j CF.Cl -, CF, » %ﬁﬁy lﬁﬁ—Fﬁjﬁﬁf‘tﬁE
CF,0; _ ~
CF,Cl «++ O, - CF,0 4+ CIO -
AH = — 269. 9 k] /mol
CF,Cl «+4+ 0. - CF,0+Cl -
"AH =— 611. 8 kJ/mol
CF, ++ 0,—-CF,0+0 -
AH =— 206. 7 kJ/mol
CF,Cl ++ CIO - CF,0 + Cl,
) AH = — 468. 2 k]/mol
=¥ CF,0 W, CF,Cl, CF,, CF.Cl, &%E. & O,
ﬁEBTj', CFZCIBT E@F@ﬁf%ﬁﬁﬁu i:fi)fﬁ&
T, NRNTRXEE, WEENCFO, BN
A Cl, % CIO,. FT-IR ¥ (@ 3b) & UV-Vis i
(FH4DEETEX—H, FEREB=YH . CF.0
(1941 cm™', 1249 cm™', 956 em™', 775
cm—l )[5]’ Brz[ﬁ. 7]’ Clz[(i. 8], SIF‘ & L['\ E CF4,
COCIF. ClO, %1 UV-Vis iRz F
O, FEMFZBET A —MFLE: SF.WENE
X, XSS EPFEEMERY HO F%, &
itk K : CF,0+H,0~CO,+HF, HF +Si0,~
SiF, &£ i SiF,. 4 EXMEEELERE, &
SEBRMERKENCF, BENEERENRN
CF.,O, @&t CF, 4 B B TR, XR AR
CF.0 B RISk REBE. CF.CIBr #1#
BEHO, fEMNHMKTRERRWE D, Po,=
1.01325X 10° Pa B}, fRES &K 15. 0%, Hhn
KA N, B EK, XA O, tE N, EA 5 Al
HEPRBRERGIRGHRE.
(4) BE 3T CF.CIBr 9 &m M FT-



6 ¥

® m B % 23

RiEWME3IKXRE, ZPHN. BES S
7 CF.CIBrij R i, RER A O, 77, CF.CIBr #
RBIERENS O REXMRBHEITH, X
WHT O, N, Egﬁé‘—‘i CF.CIBr Ry RE 7%,
REEW S5m0, BHILF—#. EX0EN
1.01325X 10° Pa, fREIEM N 11. 5%, XB™
YR e —, E& EHH CF.0.

[ 1 | J
2000. 0 1600. 0 850. 00 400. 00
W /em™?

3 CF.CIBr 5-0, HIZ <% 2 min B /A FT-IR i
a. 2.67X103Pa CF,CIBr+1. 33X 10* Pa O, [&##[
b. 2.67X10%Pa CF,ClBr+1. 33X 104 Pa O, e )5
c. 2.67X10°Pa CF,CIBr+1. 33X 10' Pa ZS R R5

0. 80 b
0.60}-
<
0.40- a
0.20+
] 1
300 400 500

A/nm

-4 CF;CIBr £ 2 min J{H /58 UV-Vis i
a. 1.33X10* Pa CF,CIBr
b. 1. 33X 10* Pa CF,CIBr+1. 33X 104 Pa O,

2.3 &E SRR CF.CIBr MM
CF.CIBr Y E&H 2. 67 X 10° Pa B AN INK,

EERM 1. 33X 10 Pa i, #hINSEHEK,
;ﬁﬁiﬁ:%% CFzOv Br,, Clzv 5%?&&”‘1]“
He. N, Bt #7=4%) CF,Cl, Br,. CF,. CF,Cl, X3!
1&* CFzO %ﬂﬂ)\T Oz E&ﬂﬂﬂ@ ’ {E. Br, *ﬂ
CLEXMHPHSRIAEREC, £ FHTT
5O, /A%, O, 25 CF;ClBr HIRERR, REAR™
¥ CF.0 Rl e, RERMBIEU C, FE, XK
PR A R AE R AN He, N, B BE— PR
1%, Cl, ¥ Br, B8 K/PEBR T MRS 15 R B AE
BB WA EHEwW /Y He B, BER
BA Br, F7E5h, ¥ LA CF,Br, S X777 (A 22),
HIEHFETCRC(E2a); IMA N, BHEBR
&e R (B 2 b) 5 A RERE WX O,
MBS, SRASYHE—LRWMSE3b, o, &
FiL &y BB, Br, 1 Cl, B EAHRIE N,
FHRCLABHMMEFHBE4b). B4k
1. 33X 10* Pa 4l CF,CIBr B/ J5 i) UV-Vis ¥,
W i 55 Br, 9T R it e e —2, "JRA
Wi E ARG B = R Bry; B 4b 5 1. 33X
10* Pa CF,CIBr 5 1. 33X 10' Pa O, B )5 1
UV-Vis i, B FA{EREEAH T 386 nm 1
H7 300—350 mm BB NHRK, XE>D
d Cl, TR WO B gt o

3 g

RSE T CFCBr BERLEF S
#HHHEE KB CF,0, Br,, Cl,, %%Mﬁ%@éﬁk,
REREIEEM FERERTZYHTE.
TELLEURIRBEREGEE, XLHE
HRENTE.

£ %5 X M

1 EFERIS KSIHAE X BEHTHEM.
1990: 55

2 XESM%E. FPEHE, 1996, 17(4): 1

3 Shimanouchi T. J. Phys. Chem. Ref. Data, 1977, 6(3): 1061
Eliasson B & Kogelschatz U. IEEE Trans. Plasma Sci. ,
1991, 19(6): 1063

5 Nielsen A H. J. Chem. Phys. , 1952, 20: 596

6 [HRIRNEFHE, FEKSE MFAELEE KE: FK
ARibRE3t, 19825 218

7 EARES. WEAFAEFR. LK. HFHFHEY,
1988: 512

8 Mishalanie E A et al.. J. Phys. Chem. , 1986, 90(22): 5578



HUANJING KEXUE

Abstracts

Environmental Science

Vol. ,17 No. 6, 1996

Isolation of Bacteria for Degradation Benzene Homo-
logue under Aerobic Condition. Lu Jun, Wang Jusi et
al. (Research Center for Eco-Environmental Sciences,
Chinese Academy of Sciences, Beijing 100085) : Chin, J.
Environ. Sci. » 17(6), 1996, pp. 1—4

In order to sift for bacteria of degrading benzene homo-
logue compounds, 25 strains degrading toluene, ethylben-
zene, 0-,» m- and p-xylene and trimethylbenzene were
isolated by selective enrichment from activated sludges of
petrochemical and municipal wastewater treatment
plants. The strain species are able to degrade the benzene
homologue compounds as the sole source of carbon and
energy. The results indicated that most of the 25 strains

have strong capability of biodegra ding benzene homo-

logue compounds under aerobic condition.
Key words: benzene homologue compounds, aerobic
degradation, bacteria, isolation.

Analysis of Economic Loss from Ecological Deteriora-
tion in Typical Ecological Regions and Division Districts
of China. Wang Junsan and Cai Xinde (South China In-
stitute of Environmental Sciences, NEPA, Guangzhou
510655): Chin. J. Emviron. Sci.,» 17(6), 1996. pp.
5—8

In Order to find out that the expressing situation of vari-
ous ecological environmental deterioration during the pro-
cess of economic development at present in China and as-
sessing comprehensively the ecological environmental im-
pact which was made by mankind activities, the method
of quantitative and semi-quantitative conversion was ap-
plied. The economic loss from ecological deterioration of
including Guangdong, Hainan etc. 11 provinces and re-
gions was analyzed and evaluated. Based on the analytic
results, the interrelation model and the diagnosis model
-about economic loss of 11 provinces and regions have been
established. The interrelation modle and parameters of
assessing economic loss can be applied in the similar con-
ditions of ecological environmental and economic develop-
ment intensity. The economic loss of some regions can be
evaluated useing the diagnosis modle and the amount of
various ecological deterioration. The division districts of
ecological deterioration of whole country have been made.
The basic situation of various districts of ecological deteri-
oration and the distributional characteristics which include
the serious deterioration areas and the intensity deteriora-
tion areas have been summed up. The proportion of vari-
ous ecological deterioration areas to national land areas
have been calculated.

Key words: ecological deterioration, economic loss, re-
gion districts, interrelation modle, diagnosis modle.

Study on Kinetics of Biofilm Suspension Reactor. Zhou
Ping and Qian Yi (Dept. of Environ. Eng. Tsinghua U-
niversity , Beijing '100084): Chin. J. Environ. Sci., 17
(6), 1996, pp. 9—12

Study on the liquid circulation velocity, organic matter
degradation kinetics and biofilm detachment rate in airlift
biofilm suspension reagtor was conducted. The results
showed that the inner circulation velocity is proportional
to the reactor height and the 0. 5 power of the superficial
gas velocity in the riser. The reactor can be treated as
CSTR when inner circulation flux is high. The biofilm
detachment rate is proportional to the first power of su-
perficial gas velocity in riser and the biofilm thickness and
the 2/3 power of carrier quantity in reactor, respectively.
Key words: airlift biofilm suspension reactor, inner circu-
lation velocity, organic matter degradation kinetics, di-
mensional analysis, biofilm detachment rate.

Two-Phase Anaerobic Digestion of Water Hyacinth Pre-
treated with Dilute Sulphuric Acid. Zhou Yuexi et al.
(Chinese Research Academy of Environmental Science,
Beijing, 100012); Chin. J. Environ. Sci., 17 (6),
1996, pp. 13—16

In this paper, diphase fermentation of water hyacinth
pretreated with dilute sulphuric acid was studied. Experi-
mental results demonstrated that specific biogas yield of
134 litre per kilogram fresh water hyacinth was obtained
with methane content of biogas about 75. 1%. Effluent
CODcr, SS were less than 320 mg/L, 40 mg/L respec-
tively. And microbiological mechanism was also studied.

Key words: water hyacinth, pretreat, two-phase, anaer-
obic.

Study on Biodegradation of Nonionic Surfactant by Bac-
teria. Lin Li and Huifeng Yang (Institute of Microbiolo-
gy Chinese Academy of Sciences, Beijing 100080), Xia
Xinghui and Xu Jialin (Institute of Environmental Sci-
ences, Beijing Normal University, Beijing 100875):
Chin. J. Environ. Sci., 17(6), 1996, pp. 17—20
Two strains isolated from soil contaminated by petroleum
chemicals, Pseudomonos sp. strain 52 and Weeksella sp.
strain 6 could utilize nonionic surfactants (AEO-9 and
SA-20) as sole source of carbon for growth. The experi-
ment results showed that the optimum source of nitrogen
was ammonium acetate, the optimum pH and tempera-
ture for the degradation were 7. 0 and 30°C. It was found
that addition of glucose enhanced biodegradation of AEO-
9. With the initial concentration of 5 000 mg/L the
growth cells of the two strains had an AEO-9 removal ef-
ficiency of 85% and 95% within 2 weeks or 4 weeks, re-
spectively. The biodegradation rate of AEO-9, in the
same initial concentration, by resting cells of strain 52
was 60% within 6. 5 hours under the optimum degrada-
tion condition in which pH, temperature and cell density
(wet weight/volume) was 7. 0. 30°C and 20%, respec-
tively.

Key words: Pseudomonos sp. 52, Weeksella sp. 6, non-
ionic surfactant, biodegradation.

The Influence of Extra Gases in Degradation of CF,CIBr
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by Plasma. Liu Zhengchao et al. (Environ. Science In-
stitute, Fudan University, Shanghai 200433), Pan Xuxi
et al. (Dept. of Physics I , Fudan University, Shanghai
200433): Chin. J. Environ. Sci., 17(6), 1996, pp.
21—23

In order to apply plasma technology in environmental pro-
tection, and find a new way to treat air pollutants, the
experiment selected CF,CIBr, a kind of chemical stable
extinguisher as the research material, and the influence of
He, N, O; and air in degradation of CF,CIBr by plasma
was studied, and CF,CIBr was successfully degraded at
normal pressure. The main products of degradation were
similarly to only degrading CF;CIBr when He or N; was
added to the degradation system. The degradation prod-
ucts was mainly CF,0, Br,, Cl; in the presence of O, and
air. The order of extra gases influencing degradation of
CF;CIBr was following: He<<N,<<O,, air.

Key words CF:ClBr, plasma, degradation.

Photodissociation of CF,ClBr at 185 nm of. Ultraviolet

Radiation. Duan yang et al. (Institute of Environmental .

Science, Fudan University, Shanghai 200433), Zhu
Shaolong et al. (Institute of Electric Light Sources, Fu-
dan University, Shanghai 200433): Chin. J. Environ.
Sci. » 17(6), 1996, pp. 24—26

The photodissociation of CF,CIBr and its photooxidation
at the existence of O, at 185 nm of ultraviolet radiation
were studied using low pressure mercury lamp. The re-
sults showed that the dissociation of pure CF,CIBr at 185
nm of ultraviclet radiation is a balance reaction, and the
ultimate dissociation rate is about 26%. The dissociation
of CF,CIBr is a first order reaction and the rate constant
is 1. 70X 1072 s™! at the existence of O;. The dissociation
procedure of CF,CIBr at 185 nm of ultraviolet radiation
and the mechanism of its photoreaction with O, was dis-
cussed.

Key words: CF,CIBr, photodissociation, photooxidation.

Computation of the A-Weighted Insertion Loss for Sound -

Barriers Used in Traffic Noise Control of Elevated Com-
plex Road. Chen Ziming and Wang Shuquan (Dept. of
Physics, Ocean University of Qingdao, Qingdao
266003): Chin. J. Environ. Sci., 17(6), 1996, pp.
27—30

In order to solve the problem of computing the insertion
loss of sound barriers used on elevated complex roads,
this paper presented the computation method of the A-
weighted insertion loss of sound barriers installed at dif-
ferent positions for different types of vehicles , different
speeds, and different vehicle flows. It was found that the
computational results are generally in agreement with
measurements, the error is less than 1. 5 dB(A). This
model is of practical significance for the estimation of traf-
fic noise of elevated complex roads with sound barriers,
especially at night when traffic flow is relatively low.
Key words: traffic noise, elevated complex road, sound
barrier, insertion loss computation.

Basic Study for the Formation of Trihalomethanes
(THMs) in Chlorination Process of Humic Acid. Pan

Jinfang and Zhang Danian (East China University of Sci-
ence & Technology, Shanghai 200237), Maeda Yasuaki
and Kitano Masaru (Osaka Prefecture University, Sakai,
Osaka, Japan): Chin. J. Environ. Sci., 17(6), 1996,
pp. 31—33

In order to study carcinogenic by-products for example
chloroform in disinfection of drinking water with chlo-
rine, the research on reaction between low molecular
weight humic acid and sodium hypochlorite which pro-
duced chloroform was carried out. The experimental re-
sults indicated that under certain temperature, certain
concentratiqn of sodium hypochlorite and pH, the amount
of chloroform produced increased with the increase of the
concentration of humic acid. When pH was in the range
of 7. 3—9. 0, the chloroform-producing rate was the
fastest. When pH was higher than 9. 0, the chloroform-
producing rate decrease with the increase of pH. The
amount of chlorofom produced was in direct proportion to
temperature. The activated energy that chlorinated humic
acid to chloroform was 51. 8 k]. So the effective way to
decrease the concentration of chloroform was to decrease
the concentration of humic acid in the water.

Key words: humic acid, chlorination, chloroform.

A Study on Photocatal ytic Reduction of Cr( V1) in Aque-
ous Solutions Using Ultrafine Powders of Oxide Semi-
conductors. Dai Xiaming, Chen Yonghua et al (Beijing
Fine Ceramic Laboratory, Tsinghua University, 102201,
Beijing) : Chin. J. Environ. Sci., 17(6), 1996, pp.
34—36

The photocatalytic reductions of Cr{ V1) in aqueous sus-
pensions of ZnO/TiO; under UV illumination were inves-
tigated. The study had been performed by determination
of the amount of Cr( V1) photoreduced at different kinds
of irradiations, different reaction times, pH and organic
additives. The results obtained showed that the concen-
tration of Cr( V1) decreases apparently by the new kind of
treatment. The efficiency of ZnQO is higher than TiO;, in
same reaction condition. The concentration of Cr( V) is
reduced from 100 mg/L to below 0. 47 mg/L after 90
min treatment by using ZnO powder as catalyst at opti-
mum condition. It was found that the presence of organic
additive and the lower pH can increase the reduction ratio
of Cr(V1). The reaction mechanism and the relation be-
tween reaction rate and Cr(VI) concentration were also
discussed. The technique is convenient for existing indus-
trial processing of reduction of Cr(V).

Key words: photocatalytic reduction, Cr (V1 ), ZnQO/
TiO,.

Pressurized Thermogravimetric Study on the Reaction of
Desulfurization by Limestones and Dolomites. Qiu
Kuanrong et al. (Dept. of Coal Utilization, China, U-
niv. of Min. & Tech. , Xuzhou 221008) : Ckin. J. Envi-
ron. Sci., 17(6), 1996, pp. 37—39

The desulfurization reaction of limestones and dolomites
was studied by pressurized thermogravimetric analysis
method. Results showed that the rate of converting Ca-
CO; to CaSO, of four limestones and two dolomites is in-



