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Fig. 1 The diagram of civil water pipe entrance and experimental flow track
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Tab. 1 Variation of Rhodamine-B concentration and D.F Value with time in
diffusion experiment on Nov.7, Am, 1985

BN (5) W (g/ml) U R (V) D. F {f
90 >10-* 5.00 >6.0X10%
360 1% 10 4.50 6.0X 104
600 4.78%X 107 4.10 1.3%10°
720 3.00%X 107 3.80 2.0X10°
870 1.68X 1077 3.40 3.6X10°
1140 9.4%10"* 3.00 6.4%10°
1380 5.3 10" 2.60 1.1X10°
1560 4.52% 108 2.50 1.3%X10¢
1800 3.82X 10 2.40 1.6X10°
2040 1.95%10-¢ 2.00 3.1X10°
2280 ' 1.05X10-¢ 1.70 5.7%X10°
2760 6.7X10° 1.50 9.0%10°
3120 3.07X10° 1.20 2.0X10

F: FFI-B AR 6k, BERER 100L, FHKEN 6.0X107%g/m]
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Tab. 2 Variation of Rhodamine-B Concentration and D.F Value with time in
Diffusion Experiment on Nov.7,Pm, 1985,

HEERTA () WEE (g/ml) S H MR (V) D. F {1
180 >10-¢ 5 >6x10*
270 >10-¢ 5 >6X10*
390 2X10-¢ 4.78 3IxX10*
570 6.2X10°7 4.26 1x10°
780 3x10~7 3.80 2X10*
930 1.92X10~7 3.50 3.1X10°

1080 1.37 X107 3.20 4.38x10°
1200 9.4Xx10-* 3.00 6.4X10°
1320 8.1x10-8 2.90 7.4%X10°
1470 4.52X10-8 2.50 1.3x10°
1590 3.28x10°% 2.30 1.8x10¢
1710 1.95%X107 2.00 3.1x10¢
1860 1.3x10- 1.80 4.6x10°
2040 1.05x10-8 1.70 5.7X10°
2160 8.4X10-° 1.60 7.1X10°
2310 5.3X10-7 1.40 1.1X107
2460 3.03x107 1.20 2.0x107
2760 3.45X1077 1.24 1.7X107
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Fig. 4 -Relationship curve of logD. F-logz in

Fig. 3 Relationship curve of loge-logt in
Experiment on Nov. 7, Am, 1985

Experiment on Nov. 7, Am, 1985
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Tab. 3 Meteological Data on Nov. 5—11, 1985,
¥ o .
B pa R | amCo) | AE (emHE) M| R (/)
8.00 17.0 76.70 270 1.0
11.5 10.00 17.0 76.70 270 1.0
12.00 17.0 76.60 270 1.4
16.00 19.0 76.50 270 1.0
8.00 14.5 76.70 0 0.8
11.6 10.00 19.5 76.75 30 2.0
12.00 20.0 76.65 30 2.8
16.00 24.0 76.50 60 2.0
3.00 17.0 76.55 60 1.5
1.7 10.00 17.0 76.50 60 2.0
12.00 17.5 76.40 60 2.3
16.00 17.0 76.35 65 0.4
§.00 8.0 76.70 210 4.8
11.8 10.00 10.0 76.80 240 4,2
12.00 11.0 76.70 240 3.2
16.00 8.0 76.70 240 1.2
8.00 11.0 76.90 100 2.0
11.9 10.00 12.0 76.90 240 0.5
12.00 13.0 76.80 240 1.7
16.00 14.0 76.55 240 2.2
8.00 14,0 76.60 240 1.2
11.10 10.00 14.0 76.60 240 1.8
12.00 15.0 76.40 240 1.8
16.00 14.5 76.20 240 # X,
8.00 11.0 76.40 270 0.4
11.11 10.00 13.0 76.50 270 0.4
12.00 13.0 76.50 270 2.6
16.00 16.5 76.40 240 2.2

EH5HT, SR ERERNEL, B 3—6 BN HUCER T B R A BIE 5 4TH £,
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C.l - alt—z'g
log ey = K; — 2.8logt,
log (D.F), = K(D. F), + 2.7 log?,

¢; = 0212—3'1
loge, = K; — 3.1log1,
log (D. F), = K(D. F), + 3.0log?,
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Tab. 4 Diffusion Confficient of water mass in Jiujiang River segment
SR KH 20 D(w/5) FHE (m/s)
1140 0.45
1380 0.65
1560 0.68
-k 1800 0.69 1.16
2040 1.20
2280 1.90
2760 2.58
1590 0.46
1710 0.70
1860 0.99
ok 2040 1.06 1.29
2160 1.32
2310 1.95
2760 2.54
o 1.23
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Fig. 7 Relationship between depth of sink of Rhodamine-B and
diffusion time as well as distance
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Tab. 5 Current speed in New Port region in Jiujiang River segment. on Nov. 11, 1985,

\ bid & (m)
R [ ]
-2 —4 —6 —3 —10
W& (m/s)
ZIXARHE 14:30 70 60 52 52 31
TR 16:0 70 56 54 41,5 22
KB 2R 14:42 80 75 64 64 62
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STUDY ON THE DIFFUSION OF THE POLLUTANT IN
JIUJIANG SEGMENT OF CHANGJIANG RIVER*

Li Peiquan

(Institute of Oceannogy, Academia Simice, Qingdao)

Miao Lutian

(Qingdao Harbour Adminisiration Bureau)

Xia Daying
(First Institute of Oceanography, SOA, Qingdao)
and
Wang Xinyu

(Enviromental Protection Bureau of Jiujiang City)

ABSTRACT

Study on the diffusion of the pollutant in Changjiang river with Rhodamine-B as tracer
have been carried out by using autowater-fluorimeter (LGC:i-1A) developed by the authors.

1. The Jivjiang port and its downstream is a straight river segment and water flow
with a mean speed of about 0.5m/s. The scale of the diffusion for 6 kg Rodamine-B is 3240 m.

2. The diffusion of the pollutant is still rapid even though the weather is fine (under mo-
derate breeze). The D. F values vary from 10°—10° in 40 minutes. When there is strong
breeze or water is disturbed by the ship, the diffusion speed of the pollutant is more rapid.
The change of the order of magnitude is 6—7 in more ten minutes after the pollutant is dis-
charged into the river. It shows that the pollutant is soon dilluted below the standard of wa-
ter quality and serious pollution does not happen when the less pollutant is discharged.

3. The changing of the concentration of Rhodamine-B in Jiujiang segment is an inverse
measure of #??. The regression equation shows

loge =K — 2.9log:

which indicates that the relationship between loge and logr is a straight line and the concentra-
tion of pollutant decreases rapidly.

4. The diffusion coefficient of river water is about 1.23m?/s in Jiujiang segment. It
shows that the diffusion speed of river water is in generally more rapid than that of sea water.
The diffusion speed can be increased due to the disturb of the ship, so the diffusion coefficent
at this condition can also be increased, but this diffusion speed and coefficent is not repre-
sentative of fresh water in Jiujiang segment.

5. There exists a gradient for water current speed in Jiujiang segment, so the eddy cur-
rent can be formed and the exchanging of water or pollutant between the surface and the
deep is enhanced. The sink and well-distribution of the pollutant in freshwater is accelerated.
The experiment indicates that the soluble pollutant can reaches the drinking water channel for
the residents of Jiujiang city in 5 minutes, so the discharge of pollutant in foreign trade
prot segment must be limited.

* Contribution No. 1705 from the Institute of Oceanology, Academia Sinica.



