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BRNERIR. AHE o HEEFRREFEMN P REL AEO-9 1 SA-20 2 HISHMREZ BB ART EH
o, BETERAGTHREZIMKE. | KEBREERRIE 94%, LHERESRREKAEREOREEN
BEWER. BRARVFEEERTEEREATUERG B REETH—LRRVA.
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1 HRFE
1.1 +BE5FEERMEESLHE

THESRBELAREHETRE, ATKE
ZHPOSWHRYRARBRKE. FHUER
BBy, L. AR LU R E T R
T, BREREXRZEFRHBEFENMT. 2N T
e E L EYURAR . FYLURS M pH E
L2 HERAFERARLGERDOXT. B
J&, 20 BiR, EREBRERNHREZHZH.
1.2 RETEER MR

BETHEAEMERER, HXERISE
Mg RANE, ESEBGEK-ERTEE
(HLBED ¥ 10—16 Z R HSAETFKHIEE T
BEEMEERN(GFED. BRFEEERER. 5
B, HARER-KITE, BN EARBRNEY
R Ao .

&1 FE 9 MREFMEN N

No. HRE ¥ HLB {§ W&/ C pH
1 3 O-15 MR R Z AR 14.4 60—65 7—8
2 JFCI e RER S Z MR 12.4 42—45 8—9
3 AEO-9 RYMERZEE 11 80—90 7—8
4 SA-20 B R E AR 15 >95 7—8
5 HER BT RER K m R 13 >70 6—38
6 41 C-12.5 MARMBR A8 16 >95 8—9
7 OP-10 TERRAZEH 14.5 =40 8—9
8 OP-15 TERREERZEH 16 8—9
9 6—7
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W ¥ AEO-9, OP-10 1 AES, 3td5 30%
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WESREEEANIETYDES I, FHX A RERREEERNBRE —EHERE
MAELSFRYHTALRELR, EBME ERAOMES, HUBEEREIKIEBRRKY
HEBFHREEEH, EETITH LA AEO-9, SA-20 HJLMREE A B & 3.

HLRE T
1.3 X EMAE R EEE

AW FTET 3 PO K A R 15 R A
BHAE, B 1 REERETE. LEMREER.
AIREHENELR. '

1 RAEBE R LR R & 10000 mg/kg )
TRERFARENREGEERFRES EEE
EEHEPIRY 1 h,E L BERPHHER.

B 0. 5% 2T 1& 4 7 S WO AT LRk e
%, T4 10000 mg/kg, X FAT RS 3
WK, SRIKE A & 500 ml, B RIE G
YEFI X LR R RCE. A A EIR B REE
HEFI S AT LR, HWEREIRE

ARERBMWERERERNS A KEH
B (ER 715 mm), FIARREIWKERREEER
AR B RMBER M T M8 A KA, 8K
W BB 1000 ml, M@K HWPImMEE,
B E XA,

2 ER5

TR R AR

TRMPUBAR. pH HEHRXSHIRK 2.

3P M AFRR A RINT A B <HEH#E<

A e DU R R (R AR PNE PR

EERR S BB PR R o EEAARE R
x2 THBEMAMER

2.1

*3 9RREMEMENRL CMC MELR

FeH PR e CMC/%
X1073/N e m™!

F-F40 O-15 44 0. 066
JFC 1 31 0. 093
AEO-9 31 0.073
SA-20 37 0. 069
HER 39 0.110
FFEimC-12.5 41 0. 50
OP-10 31 0. 052
OP-15 37 0. 069
803 39 1.5

THEE/Y wWEomt) #wEEL Akt
pH & 8.3 7.9 7.7
HEY R (1—0. 25 mm) 1.1 5.6 1.5
HFPRL (0. 25—0. 05 mm) 17.6 2.6 2.3
$H BB (0. 05— 0. 01 mm) 46. 4 16. 4 2.1
4%y EL (0. 01— 0. 005 mm) 6.0 1.0 2.0
¥E 5367 (0. 005— 0. 001 mm) 8.1 3.3 2.1
$5¥7(<C0. 001 mm) 20. & 71.3  90.0

2.2 FREEHER #9 K F R A B (CMO)

CMC ¥ &M/, REEER B AR
B, RIFIHT 9 FRMEIEHEN K CMC € 4
2.

2.3 ZL{LE S

FEEVEF S EH RN ERESH
AMmAITREEM, Ko FMEEEEMNGIL
Ry il 2218 (B DRTLAE H . X3 7 58 0 Bl
# & AEO-9, SA-20, ¥ 0 O-15 f1 JFC 1,
T % 3 38 P A R B LE Y /& AEO-9, 803, P
O-15 F1 SA-20.

ZELL LR RFLUEH: AEO-9, F
i O-15 F1 SA-20 i A1 #K & 38 7 1F A #R 8
o, ek T R LR,

2.4 WHIEHECRES

I SR AR B (B AR IR /KO MY A BERE 1 R X
1, WFFEhn O-15, AEO-9 #l SA-20 3 Fi%
TE 1% Y 00 7E A 5] o BE TR A 1 4 BURE 7 W A R
KNI 4 FR. W 4 TR LB S, P
O-15 Xt L 3By 5 BUBE 7 5% 38,

&4 REEHEAMTIROSHAED

wWE/% 0 0.0l 0.05 0.1 0.5 1.0
T4 O-15 1 3 3 5 46 62
AEO-9 1 2 2 2 3 3
SA-20 1 2 2 2 4 11

2.5 MAMETE R IEREER

3 FhR A EEFIAY 1 R AR KD
I F 5 SA-20>AEQ-9> - i O-15>> %18
7K, AEO-9, SA-20 fI-F-F-hi O-15 B9 B &
AE1H0.5%. 1. 0% 1. 0% , HIR A TBBERE



4 #A 7 %

£ = 23

0.8

0. 40

0

~—4 =3 —2 —1 0
1gc

SA-20

X
4 ’\s\ﬂ_ﬁi

x
L‘FSFW‘;»\-,“
.2fC-12.5 Wi

B 1 ST I 1 0 RE N

SRR 2% 94% N 54%. EIBKMEIRRE
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BP0 O-15 33 L 3 8 2 8 e ST 5%
1R I UK, B LR #E AR 2R TS
.

%} SA-20 il AEO-9 ¥ Fh 3 I 15 o 7] #E 47
T 12 AT EMEER, FREXAFAFKETEH
AR W, B %R N AEO-9
WEHR1.0%, SA-20 KE R 2.0%. TMH2.0%
B SA-20 MR EET 1. 0% # AEO-9.

BIGRARKEH AEO-9 W M & Wi
12—13 g/kg A KEFEH#HITTHEREZR. A
LO%WEW AEO-9 4 4 WKKIEM B2 W E
# 3| 2200 mg/kg.
2.6 T

AWMEE LY REQSH L EMTRY
FE 2 MIEREE, | ESLIERAELY
HHALEE AR RES; 51 HEFET
TEARFHERS. BERBABERIRS#
%, HHSHAMEEYASEREA S
RISER L8 BBEARGKAERHNTH A M
KERD, RKEMEEEAREXNFETEA
LED, HEREHEREFTEREZ P E
PR L AL Pl R BR AR E

REEEFER FRRFF A MEYR
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W R EEET 3 MR . @ BT Uk AE
T BBIK AW P, BOE L 3 78 O (3 R R
FEREFEERRA S+ @ BARENRETE
R BEIKA; © HIEE GRS 3) ) w R
& R R T K.

HpE 1 MERRRAEREF AN,
KEw ik EERED)E 2 HIEM. 1 REHE
Yok F, R G YR S S A O
FAHRE M, MBS ARE, U EERRER
ERMREe, FHEBEZTFERS, BBHE

AR B A R A T LA BOE R, BB R

w. TA KA, TR e A,
A mRIERBR, HREEENBRIOBEG
B, M E L B ST, HIERMAEER.
TEFOK AL, IRECR 3 ) v Al 4 F AR
B, HoREEEFIBOR LR, BETEH
MR, I RCR L BRI #R .

Hoh, I REERM LR PREE
P 25 0 BRI SR HEE TR A 1 K T
n. B o S A R B R < B o B 3 B0 T
HEAR, T EL 2R I 0 e B RO A B R
WL, ST RABMEE, EHERBMELRE,
MG T SV 28 R AN I B VF AT B 1 58,

1) Cherry J A, SEALE. % 13 B R A M S WRER L
£, 1987: 124—132
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(1) BFRMEE T SA-20 #1 AEO-9, A&
RT3 KA IS REIEEE, RTE MR
EigEES, B LENTHERABRTEE,
7 B3 B B T AR 4 BLAR & R

(2) HERAZHGT, #E T AEO-9 By HfE
EHEER 1.0%, SA-205 2.0%;

(3) EEWE T M E R XA iE R
K, 1 REFRAERSTIE 94% 0. 0% SA-

20); RAEMRIER HHMER 500 mg/kg(2. 0%
SA-20), BRAARA KA RE £ M EE 2200
mg/kg(1. 0% AEO-9).
£ ¥ x ®
1 Ellis W D et al.. Tafuri A N (ed. ). EPA/600/2-85/129,
U. S. EPA, Cincinnati, Ohio, PB86-122561, 1985; 5-50—
5-52
2 Abdul A'S, Gibson T L. Environ. Sci. Technol. , 1991, 25:
665—671
3 Abdul A Setal.. Ground Water, 1992, 30(2): 219—231
4 Abdul A Setal.. Ground Water, 1990, 28(6): 920—926
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“HiE. AT RSEE-KEERYRITIES"T
1996 £ 5 H 6 H—10 HENX REFSWPLAF. X
KEWEHPEAEEL/EFHBLRIZRS. B
WERSLSBE. MESARERS AT EMNFRME
WREBA LD, HBFBSEAREHRFEHREE
sWEioPo. HADEARLEREZLANL. PE
BeRERSER. ERERMEESERSMBRIL
RERREENI 20 B EAISARN HhBIF S F.

o B 4B Al B i< R E BB L BOwOE 3R, AR ER.
ERESZE. TERDEAXAFILBOANK. HF
DHHAS. BAEREMNE. B ERkesFHBIR
BERABRRREESY, FUEKS

HESWHAE 150 Z A, REXEH, HE, X
. LT, Fmé, EEH, KT, Ziodr. . ®
FH. A, BEF. FPEMEFES 4 ITERAH
K. BEREZFRENIHELZBERRAXERARN
hFEA.

20 FER B2 R 200 B, SRS HE.
S A EMBRATERATLR. B EBTUARN
Hm T ILAHFE:

1. B, SRR SFEFHBENELEE,
ERSKERNBENF, oS- 2FRREEE-KE
BX%E, BEHBEFERRAESHAE;

2. ME-ERREPHEMTCERHLGEE-KE

MXR. GFELEGTRAOBESE, EWERE, £HT
RERMEARKRFNRR, ERSGRREKFNRE;

3. FRISHRIT AR B, SREFEIE R R
KEFWEW, FREBRFN, TROWURTES.

BREWREREEPHBE_RKE RS, £dT
RERR. RROEREFRESU. BN 1988 FE4L
HETERESWUR, XI—FRARBETLABEY
HR, MAREFSHRENERAXEE T ERANE
BAGR. BARFHEEG TR, FTRBMEELU
EXM AR FMBEREE, MHRXRIIRKALE
RMEFR RUEAXFMELHE EWEARER
ZEBHSETRNBEEBAIMIMIGS, TEARRH
BUENEZRSMERSE. CREHERE. &a
Bh2E . AR IR B A ST A 2 5 LR
.

ER&EWH HHRAZEMZEXREFITRM 2ER
B, IRRAMERATTRRBHE TR FHNZ,
MBS, £ TR S REFMATRO &6
FREERERNERER.

AEMNEBRBR, FRESVHFRIARE, FA
KFEE, FRATREERNLE, BORBX, HEFE
LUE SRS A AR T L 2R RBERFRERITR S,

PERREFLAEF AL ET AR
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et al. (Dept. of Environ. Eng., Tsinghua U-
niv. , Beijing 100084): Chin. J. Environ. Sci. ,
Two catalysts were prepared and used for pre-
treatment of typical dye intermediate wastewater
tobias acid wastewater by metal oxide cat-
alyzed ozonation. For wastewater with initial
COD concentration of 1500 mg/L, when ozona-
tion dose is 0. 82 g/L, COD removal efficiency is
above 50%. And Ozonation Index (OI) of the
two catalysts are 1. 44 and 0. 7 respectively,
while the blank Y-AlL:O; is 1. 90. The ozonation
products of tobias acid identified by gas chro-
matography-mass spectrography are o-benzendi-
carboxylic acid, oxalic acid, sulphate ion and ni-
trate ion, and then the ozonation pathway is pro-
posed. After tobias acid is treated by metal oxide
catalyzed ozonation, the biodegradability is im-
proved apparently.

Key words: tobias acid wastewater, catalyst,
metal oxide catalyzed ozonation.

Removal of 9 Kinds of Trace Element in Bur-
ning Coal in the Layer-Burning Boilers. Wang
Qichao et al. (Changchun Institute of Geogra-
phy, Chinese Academy of Sciences, Changchun
130021), Wang Zhigang et al. (Environmental
protection Institute of Northeast Coal Industry) :
Chin. J. Environ, Sci. , 17(4), 1996, pp. 18—
20

An empirical formula on the content of trace ele-
ments as Be, Co, Cr, Cu, Mn, Ni, Pb, V, Zr
in fly ash and bottom ash of burning coal in layer-
burning boilers was developed, by which the dis-
tribution and transfer quantity of trace elements
from coal into fly ash, bottom ash and atmo-
sphere was calculated. The grain size distribution
of content and mass of trace elements in fly ashes
was also studied, and the laws of enrichment or
dispersion of trace elements in burning process
were approached. The content of most of trace
elements in bottom ashes is higher than that in fly
ashes, most quantity of 9 trace elements in coal is
removed into bottom ash after burning, but the
enrichment factor of element in fly ashes is higher
than that in bottom ashes. The enrichment ex-
tent of trace elements in fly ashes increases as
grain size decreases. About 90 percent of total
quantity of trace elements in fly ashes are dis-
tributed in the particles with the diameter less
than 0. 125 mm.

Key words: layer-burning boiler, burning coal,

trace element, removal.

The Application of Surfactants on Treatment of
Petroleum-contaminated in Unsaturated Zone.
Zhu Mei and Xu Jialin (Institute of Environ.
Sci., Beijing Normal University, Beijing
100875), Tian Honghai (Center of Environ.
Sci. , Peking University, Beijing 100871) : Chin.
J. Environ. Sci., 17(4), 1996, pp. 21—24
The paper focused on the application of aqueous
surfactant washing for cleaning up petroleum con-
tamination in unsaturated zone. Regional geo-
graphical features and contamination characteris-
tics have been investigated. Nine commercial non-
ionic surfactants were analyzed and tested. Their
critical micelle concentrations were measured and
their effects on emulsification and solubilization of
oil and benzene as well as on soil dispersion were
compared. The results showed that the best sur-
factants are AEO-9 and SA-20, i. e., alcohol
polyethoxylated ethers. Their optimum concen-
trations were also determimed. In batch-washing
tests the highest removal efficiency can be as high
as 94 %. Results of leaching tests for soil columns
and lime stone columns were satisfactory as well.
From this study, it is clear that the application of
surfactants can be included in field experimental
research for the treatment of contaminated unsat-
urated zone of groundwater.

Key words: groundwater, petroleum contamina-
tion, surfactant, unsaturated zone.

Studies on Removing Uranium from Digested So-
lutions of Uranium Bearing Ascharite-Magnetite
Syngenetic Mineral by Sulfuric Acid in
Wengquegou Liaoning Province. Cao Jiling et al.
(School of Chemical Engineering, Dalian Univer-
sity of Technology, Dalian 116012): Chin. J.
Environ. Sci. , 17(4), 1966, pp. 25—27

The digested solution of uranium bearing as-
charite-magnetite syngenetic mineral in Wengque-
gou by sulfuric acid contains a large amount of
H,BO,; and MgSO, and a little Fe’* (after oxida-
tion with NaClO;)and UQOZ". The experiments of
removing uranium from solutions containing Fe**
and without Fe**, after adjusting their pH with
MgQO, were carried out. After precipitation of
UOZ* from solution without Fe**, the U content
is still higher than that in digested solution,
whereby it is impossible to remove U. When
Fe(OH),; exists, which can act as coprecipitant,
the U content after purification can be depressed,



