EITEBESH B8 5

1996 £ 10 A

ENVIRONMENTAL SCIENCE

Vol. 17, No. 5
Oct. , 1996

B %

L}

Fe-Si i5 hO 77 X EYHE wX do2 E 5T B (R /E R -

#EY B

o HREA

(FEMERESHEFR L, LXK 100085)

HREEEREE AR, FME Fe-Si SALYWENEGMHERNMASHEBREGH F, 2 1200CL LRRR

PRHTERETE, HERBTX Y. MNP ESNH X FERRFHERTYHES, ARER—HhBE
b & CaFes (Si04),0H, EBIEHHAH TREMRE B REL R

% B, BE. X HRRRMTE.

R R SO, W HER, EH A —
B B AR M ] I A R 48 SO, B 1L M8
BRETMEEEFBEPY. BHBERAEHSE
H, BT REIERFIRES, B 800CLE
BT TE LA BBR 45 I FF 45 5 #% . SO, ¥ F K& &
A EBARY. AL HBE Fe-Si £M1E
o B B AR 7R I B B R ORI R, 4 1200C
M ERRARIEA T E =Y A X R Rt
XRPD)#1THH % 2, RAEN —FFhiREtk
44 CaFe;(SiO),0H, XE =N HERRS &
B, EEHHEILHERSH®, RARREN
BE.

1 ZRBPH

1.1 AL

B IO ERMAE RS C
67.49%, A'. 21. 38%, V': 9. 61%, S'. 2.
05%, H': 2.77%, N': 1.19%. 4%, & . #&%E
e 2 anig s, LRk T &
1.2 HERMHE

ERFRREHTHER TS, HEH
a2 @ EINAE#FHH CaO K& BRI Ak
. SiO,, RAMBEBEANES, ETEXEP
kR, FTHREREH R%E. SO, A Ridx
1L, B8 HInHk 1200 CH4EHREERO. 5 h, =5
SWEY S5 L/min. THREBEWNAE 1R,
1.3 ST 5RIE '

| -

— N
] Z—L
B
A
E D
M1 ZREE

A FSHEIF B HREP C AEE
D. SO, MIZM E. 3BFIL
F R Bk -5 e Z EAL B AL GR A A
40 B i#4T SO, 4347, 3 F X HERM RKATH M
(FFHRF|RT Y-2 BOXTZ 1200°C YA LR iBRES
R EEDHES, BEEERSTESHBK
Rt B SO, BEKEHEERE, HER

FITF 1. _
%1 FhMMEKEHES
R g gl R B &
1 0.232
2 CaO 0. 459
3 Ca0 Fe,0O3 0. 483
4 Ca0 Si0, 0.576
5 CaO Fe,0;+4Si0, 0. 650

D RBRETERER 2 HRRSERE SO REHR

MFE1ATEH, SIO, /% —F{E 355 in
NGBS OFBFTEH, WAUMA Fe,0, (£
M DWEHBHERME, Yek-BELYE R
A (GBS ) A BRAER B HRAE, MEERE
A[3K 65% .

X A8 I RSO 5 FR HE RS B 4R 958 7= 4

» ERARBDEEEETHE
WrHE H 8. 1995-02-02



5#

¥ %

B = 29

A X HEn RiFaktTomEE, HERS

F#e2.
%2 DGMATHE XRPD NEEE
i BETHRDEAR
1 3A1203 . ZSiOz ’ ﬂ-SiOz ] U-Fezo:; ’ ‘[‘ftE
2 3A1203 . 25102 ’ a-SiOz ) G-F6203 ’ CaSO4 ’ {(E
3 3A1203 . 25102 » ﬂ-SiOz ) a-Fe;Oa » CaSO4 ) ‘L’(E
4 3A1203 * 25102 ) - a-SiOz » a—FeZO:g 3 C3504 [] {’(E
5 3AL;0; « 2Si0;, a-Si0;, a-Fe;03, CaSO, & A
CaFe, (Squ)on ’

M 2 T FIBR G = W M) AE AR 4 R T
H, REREEBEREN 1 SERKEPRE
HEFRERERE, ARAERUTDHELER
M. HAMEMAZK-EEAYH 5 SHFKE
F, RABRREEKERBSHI, HEREE
#H CaFe, (Si0,),OH HFE&E (LE 2), X FifE &g
HERIHERLRERYEP R LE.

B2 2AMNYERSS XRPD EE
(a) BH Ca-Fe-Si if MR M BERER (b) BBHR
1. CaSO; 2. CaFe;(Si0),0H 3. SiO; 4. CaO
5. Fe0; 6. Ca(OH); 7. &7 8. 3ALO; ¢+ 250,

2 #R5iti

I T EBUE R LR &4, H— LA
DU)\ CaO, SiOzo S, Fezoa & FeS *U%#[ﬁl ’ i%
18 H 033 1200°CHEIR 0.5 h, BREEE R K=
¥ H XRPD /)% €, 35 JCPDS ¥ +

FUISEAT I B, iE LY PR A HRESSE
YA, HAER —-MFHG KD ME
CaFe, (Si0,),0H, FH ¥ &7 5 B W% 3.

#F 3 CaFe,(Si0),0H M T4 417

PRy JCPDS £ H : 25-149
HEEER CaFe; (SiOy),OH

d/ A I/ nn d/A
7. 308 60 7. 305 70
3.258 50 3.255 55
2. 850 90 2.849 95
2.710 75 2. 714 70
2. 680 100 2.678 100

222 MHAp s & XRPD ¥ A .
& 2(a) R Ca-Fe-Si FimfleyBUERR, B2
(b)BERRER, I\ XRPD & o] B R
B RE SR CaFe, (Si0,),0H,
AT HEBREKXERTETHESY S, HREHR
HEBERYH. ESCA MrEREL SHMNS
B SO~ 24, THEMSE. BIMREERRERE
MLEER, RUGEZE RN E™YTF, Fe,
Si 4345 CaSO, BEFHE KM KR, BEL4E,
FHFHET LY, R HTF CaFe-Si 4
MMAER — A ERERE M
CaFe;(Si0),0H, H FHE & 3 7/ 0 2 Ca-
SO, ki, EHSMIET CaSO, #5H, fHH 4
BEEAETRES T EMRE, XEATHYE
HIERAVE, TS ERH#RETZREFE—
TEHIPE XL

3 &g

HAE SN, BELDBFNR, 28
BIRBEARTE B B B A, SCIR IIF B AR AR 3
REMREL A & 4 CaFe, (Si0),0H, HE =R OH
WERAE Sk, BRSO, HEREE
BRRE, XFHT B E R A VLR BOE R T
WEFE—-EHEFE L.

2 £ X &

1 Markuszewski R et al. (Ed. ). Processing and Utilization of
High-Sulfur Coals. Elserier, Amsterdam, 1990: 653-662

2 Baker D C et al.. Environ. Sci. & Technol.. 1981, 1§(3):

288

Bayliss P et al. . Mineral Powder Diffraction File Data Book.

JCPDS, 1986 539

4 HEZS. WHEHE, 1994, 1503): 15

w



No. 5

HUAN]JING KEXUE 93

System Eng. & Research Institute, Harbin 150046):
Chin. J. Environ. Sci., 17(5), 1996, pp. 16—19

The experiment was conducted in a vertical reactor with a
total length of 3. 5 m and cross section of 150 mm X 150
mm to simulate flue gas desulfurization with lime and car-
bide lime slurry injection in the duct. Effects on So, re-
moval were found, of such as the approach to adiabatic
temperature at the exit, molar ratio of Ca to S, flux ratio
of atomizing gas and slurry, gas inlet temperature, SO,
initial concentration and gas residence time. Also, it was
showed experimetally that SO, removal can achieve 65%
at AT=18C and Ca/S=1. 5. In addition, a reaction
model was developed, i.e., 7=1—[(T:—T.)/(T,—

T.,)]‘f-e‘-ik, where @ and $ as equation parameters were
determined by the conjugate gradient optimization
method, and model predictions agree well with the ex-
perimental values with relative errors lower than 7%.
Key words: duct slurry injection, flue gas desulfuriza-
tion, atomization.

Design of an Annular Denuder to Measure Atmospheric
Ammonia. Tian Honghai et al. (Peking University, Bei-
jing 100871): Chin. J. Environ. Sci., 17(5), 1996,
pp. 20—23

A new trace gases sampler, annular denuder (AD), was
developedaand evaluated for the first time in China. Theo-
retical consideration was given and quality tests have been
executed for designed AD. Its absorption efficiency for
ammonia is over 97 % and the detection limit is down to
0.15 pg/m® (10 m® sample volume). The intercompar-
isons of AD with filter pack as well as wet AD methods
showed good agreement with one another. In springs of
1985 to 1992, the atmospheric NH; concentrations have
been measured in Zhong Guancun District in Beijing City.
The results range from 4. 6 to 40 pg/m® with the average
of 17 pg/m®.

Key words: annular denuder, ammonia, determination of
atmospheric ammonia.

The Evaluation of Economic Loss by the Acid Deposition
Pollution in Chongging. Chen Nian and Yun Qihou
(Dept. of Geography, Southwest China Normal Universi-
ty, Chongqing 630715): Chin. J. Environ, Sci., 17
(5), pp. 24—27

Acid deposition pollution in Chongging is very serious. In
order to define its economic losses, to provide a founda-
tion for the decision making of economic and social devel-
opment and to select a satisfied control plan, based on in-
vestigations in human health and damage of agriculture
forest pollution, on tests of materials exposed and simu-
lated experiment of acid deposition, using the methods of
market-prices, wages costs and input-output comparison
between benifits and losses, the author assessed its eco-
nomic losses. The total economic losses caused by acid de-
position in 1990 and 1994 are 504 million yuan and 1188
million yuan respectively, which are 2. 47% and 2. 0% of
the GNP of the same years. The striking difference in the
losses between the two years is caused mainly by the price
factor.

Key words: acid deposition, economic loss, evaluation.

Fe-Si Sulfur Capture Promotion During Coal Briquet
Combustion. Lin Guozhen et al. (Research Center for
Eco-Environmental Sciences, Chinese Academy of Sci-
ences, Beijing 100085): Chin. J. Environ. Sci.» 17(5),
1996, pp. 28—29

In this paper, A new Fe-Si promoter for sulfur capture
was proposed for coal-briquet combustion at high temper-
ature. Characterization of the slag left after combustion
has been carried out by means of X-ray powder diffrac-
tion. A new phase CaFe; (SiO,),0H was identified,
which is thermally stable. This might explain its stabiliz-
ing role in sulfur fixation.

Key words: coal briquet, sulfur capture, XRPD.

COD and BOD; Removal Efficiencies in a Pilot Scale
Constructed Reed Bed Receiving Cheese-Processing
Wastewater. Huichang Zhu (Huan Qiu Environmental
Engineering Co. Shanghai 201203), D. K. Stevens(Utah
State University, UT84322, USA): Chin. J. Environ.
Sci. » 17(5), 1996, pp. 30—32

Under the influent COD concentration between 400—800
mg/l. and temperature between 15—23'C, the con-
structed wetland functioned efficiently for COD removal.
COD mass removal efficiencies reached 97 to 98%, and
total removal rates reached 23. 3 to 28. 2 g/m? » d. BOD;
mass removal efficiencies reached 97 to 99%, while total
removal rates reached 12. 6 to17. 2 g/m* « d. The influ-
ent trench played an important role in COD and BOD; re-
moval. Nearly 70 to 90% of the COD and BOD; removal
occurred in the influent trench. During the entire experi-
mental period, the reed bed effluent water quality met
secondary discharge standards if there was no pH shock
loading.

Key words: constructed wetland, subsurface flow, reed

bed, control bed.

The Study on Regeneration Efficiency of Ion Exchange
Resins to Enhance Nitrate Elimination. Gong Wenli et
al. (Institute of Environmental Engineering Technology,
Tsinghua University, Beijing 100084): Chin. J. Envi-
ron. Sci.y» 17(5), 1996, pp. 33—35

The enhanced nitrate elimination from groundwater by
modifications of the CARIX process was described. For
raw water with relative low hardness and elevated nitrate
concentrations, the process was simplified by applying on-
ly an anion exchanger. In the service cycle, sulfate and
nitrate species were replaced by bicarbonate species. In
the regeneration step, the resin was converted into bicar-
bonate form by carbonic acid and magnesium oxide. Re-
sults of experiments in the laboratory scale have demon-
strated that regeneration efficiency is improved apparently
by adding magnesium oxide during regeneration. The op-
timum concentration of magnesium oxide was 0. 4%. In
this case, all of the resins used in the tests gained the av-
erage reduction of nitrate above 50%.

Key words: CARIX process, nitrate carbon dioxide,
drinking water.



