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removal efficiency
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ABSTRACT

The use of plants floating bed processing sewage in the present study holds a large
proportion, played an important role in water purification and landscaping. This article
researched and analyzed the grows well in central China area of the types of aquatic plants,
chose cannas, calamus, dripping water lotus, water onion, calla lily, water hyacinth, flower,
spring force again, powder palm nine brand with high economic value and ornamental value
as a test of aquatic plants, combination of plant floating bed technology, research the plant in
the polluted water’s decontamination ability. This experiment mainly studies the contents of
the three aspects: first studied selected plants in sewage the growth ability and to test
contamination removal in effect; The selection of the plant in the acidic environment for the
growth of the ability and test contamination removal in effect; And then research compound
the growth of plants ability and to test contamination removal in effect. Test conclusions can
be summed up as follows:

1. Cannas, calamus, dripping water lotus, water onion, calla lily doesn't fit in the test in
sewage growth, the other four kinds of plants in the sewage all can normal growth. By the
end of the flower, spring force again, taro and water hyacinth, luxuriant growth aspect, the
spring and the growth of the ability water hyacinth taro, the strongest, not only the vigorous
growth, their root there is also a greater growth, the plants from the experiment began to 22
cm and 15 cm increase to 49 cm and 40 cm, growing fast.

2. From the test results we can see, again flower, spring force, taro and water hyacinth
patients have aspect of certain decontamination ability. Test water in pH is dropped, the root
give a lot of soluble oxygen, making the water dissolved oxygen content increased, TN,
NH3-N, TP and COD concentration decline. The TN and TP average respectively
66.0%-74.5%,the removal rate 71.4%-81.8%, the water of nitrogen and phosphorus nutrients
to purify; Because of pollutants in the precipitation, the root of microbial degradation of
adsorption and effects, COD removal rate 59.7% -80.1%; But NH3-N remove the effect is not
obvious, only a 60.1% to 40.4%. Combination of plant growth and development of the
situation and the ability of sewage removal, the comprehensive performance is good plant for
water hyacinth > spring taro > taro > again force flowers.

3. Through the composite plants decontamination properties test, we can see that the
composite plants in of the sewage treatment environment, in comparison to a single variety



plant handling, whether plant growth is in decontamination ability greatly improve, the water
contamination removal in a high efficiency.

4. Design a kind of new carrier of the bed, overcome traditional floating bed brittle easy
to fall hard to carry shortcomings, is also one of the paper's innovations.

5. Using mathematical model set up in and out of the water in the system of the
concentration of the regression equation, using mathematical methods validation tests and
theoretical values value the difference, and are convenient for test carry on the summary and
classified.

Keywords: Plant floating bed; Water purification; Composite plants; Decontamination
performance

Thesis: Application Research
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Table 3.1 Experimental water quality analysis

KB H W (mg/D
TN 20
TP 1.5
PH 8.41
COD 75
NH3-N 5.34
MR 23.7
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Table 3.2 Plants height change

KA EANE  WKE BE =X HH L Hfe  KE
H 3 I3 i3 i3 i3 3 I3 3 I3
(cm) (cm) (ecm) (ecm) (cm) (cm) (cm) (cm) (cm)

6.30 16 16 15 15 17 22 18 17 15
7.10 17 18 16 18 19 25 21 21 20
7.20 17.9 20 18 20 22 37 35 31 36
7.30 BET: 21 20 BET: 23 41 39 35 41
8.9 BET: FET BET: BET: FET: 59 51 48 51
8.19 BET: A BET: BET: BETS 62 59 51 57

M 32 AT LLEH, ENE, WAKE, KA, 0¥, BHERIDTGEYIFRE BT
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Table 3.3 Changes in the plant root length
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e 9 75 8.3 6.2 8.6 22 13 8.9 15
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R e ogEec g e e 49 40 39 40

MK IS FLEH, F5, DEGE, B, AKEFHRR AR L S8 RTA I 5 1Y
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W B W PR FH SR A D R BOR 2575 RE D I 24, IR R R I SR ZIP R TR
L, MARAL S BB SR 7 — A R AL i, XA A AR “ 2 51 7,
FRHD L (R A A T T LIS Y i 2 B S Ao e R IR R T B A B 4R 4
T REFMNEh, AAHERAEZ, AEMRRSSMEE M AN G Z, KT
PSR i i Gk s i £ Brie 70 DURMEIAR R A 3.1 s

-~
)

(a) ZKH IR H (b) HEHEMR R

(c) HATER AR (d) FFRA

K3.1 YR K=
(&) water hyacinth roots (b) calla lily roots

(c) Re-power of flowers roots (d) spring taro root
Fig.3.1 Plant root length schematic
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Fig.3.2 Plant processing of COD effect
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Fig.3.3 Plant processing of TN effect
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Fig.3.4 Plant processing of TP effect
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Fig.3.5 Plant processing of NH3-N effect
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KI6.1 IR RGP E-T-T 1A
Fig.6.1 Material balance diagram of the floating bed system
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(D BUE KR EEE .
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H e R RE v] AR AOSI R =N B -t B+ A, At L A T i
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Cov C MHEHI/KPGRMIMIIREE, B2 g/m?
N SRR,
BUE RGUEM RE RS, fifksl (6.4) 4:

0=QCq-Qc+rV X (6.5
i# 1 1

r:-\% (Co-C) £ (6.6
CEVEIR RGN, P2 k-C I B2 I5 Y ) A 7

Z—?:-kvc (6.7
Sk, ‘jjf HERIINE B, AR m/l.d,

C N5 kg, HA7 =2 mll,
ky NEBRARUE R H, A d
R r=-kVC A (6.8)
WA (6.6) , 7323 H KK EE B4t o0 &
Co

Ci= (- HRT*K,) X (6.9)
H, HRT AFKRRGHIK SR, Ei- A EUE 2;
kv NRNEZ R, db, KIE 20°C T HHE £
0 NIEERIEHE, RI|ALWKSH, iH5 T 0 BUY 1.1:
KV=ko0(2% X (6.10)
Il Co £ (6.11)

O L HRT *KaoL.10 )
e LI AR P CEA ARG R AR, B0 A id kSRR R AN

i 6.11 H7,
AT 6.1,
£ 6.1 Y HRT=2d, EREH Kk WEUE
Table 6.1 When the HRT = 2d, the values of the rate constant k

7K Co v Cin Co am Ciam Co cco> Ci cco» Kao

H 20 (TND Ky e

i (mg/D> (mg/D (mg/D (mg/D (mg/D (mg/D (cop>
26.6 16.1 9.1 0.2083 1.31 0.70 0.2323 63 38 0.1753
26.8 16.0 9.0 0.2034 1.43 0.73 0.2509 52 36 0.1162
28.6 14.3 1.7 0.1906 1.24 0.69 0.1756 42 26 0.1356
27.1 15.9 8.5 0.2212 1.17 0.64 0.2102 40 27 0.1224
28.8 145 7.6 0.1962 1.38 0.73 0.1925 55 29 0.1938
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#6.1 (&)
K Co v Ci o Co em Ciam K Coco  Cjcom Kao
oo omgd (mgd ™ (mgy (mgd> T (mg> (mg/) cop
30 121 61 01896 128 065 01867 42 30 00771
309 115 57 01800 112 058 01647 34 23 0.0846
287 116 67 01596 144 0.72 02182 46 26 0.1678
206  10.9 62 01518 136 072 01780 41 28 0.0930
335 97 48 01410 128 070 01144 39 22 0.1067
¥)
ﬁg 0.1842 0.1924 0.1273
2k v 545 H RS HR Y B K R B TS 5
Coany
Ci TN)— :—Et (612)
M= (1 ¥ HRT *0.1842*1.17-29)
Coap)
Cicre)= X (6.13)
TP (14 HRT *0.1924*1.17-%)
C
Citcony= ne) X (6.14)

(1+ HRT *0.1273*1.1029)
6. 3 I {E SIBL AL

5 TS IR B DT RE vl 1, KA S AR RE, THRH R STk TP,
COD A1 TN IR, HERGAI SRR, Wk 6.2 Fios.
#* 6.2 TN THEEAARAERT R

Table 6.2 TN calculated values and experimental values of comparison table

ik 7K
16.1 16.0 14.3 15.9 14.5 12.1 11.5 11.6 10.9 9.7

J&(mg/D

SE A
9.1 9.0 1.7 8.5 7.6 6.1 5.7 6.7 6.2 4.8

(mg/D

THEAE
9.5 9.4 7.8 9.2 7.8 6.2 5.6 6.3 5.7 4.2

(mg/D

LRSS
. 0.4 0.1 0.7 0.2 0.1 0.1 0.4 0.5 0.6

Z(mg/D

KR
\*H iR 4.40 4.44 1.30 8.24 2.63 1.64 1.75 5.97 8.06 125

7z (%)

M AT AR ZE MY 5.09 %, TN i+ 5EAE 5 15 560 5 A % 12 22 1% B B 4 1
6.2 FlT7s o
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Fig.6.2 TN calculated values and experimental values of relative error comparison chart
& 6.3 TP HEAEMRRAEN HE
Table 6.3 TP calculated values and experimental values of comparison table
Kk
K 1.43 1.24 1.17 1.38 1.28 1.12 1.44 1.36 1.28
S (mg/D
LA
" 0.70 0.73 0.69 0.64 0.73 0.65 0.58 0.72 0.72 0.70
(mg/D
THEAE
0.76 0.82 0.66 0.66 0.73 0.64 0.54 0.77 0.69 0.54
(mg/D
EAERURPR
. 0.09 0.03 0.02 0.00 0.01 0.04 0.05 0.03 0.16
Z(mg/D
FHXT R
2 857% 123% 435% 313% 0% 154% 690% 6.94% 4.17% 228%

ORI AHXS R ZE P 9ME N 7.07 %, TP THREAE 5 1B {8 AH X 52 22 10 B B an ]

6.3 flrr.
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Fig.6.3 TP calculated values and experimental values of relative error comparison chart
& 6.4 COD HHEMAEMRKAEN HF
Table 6.4 COD calculated values and experimental values of comparison table
HEKIK
52 42 40 55 42 34 46 41 39
£ (mg/D
SIHE
38 36 26 27 29 30 23 26 28 22
(mg/D
T
42.7 35.0 26.6 26.7 34.6 25.3 19.8 29.1 25.2 20.3
(mg/D
EAERURPR
. 1 0.6 0.3 5.6 4.7 3.2 3.1 2.8 1.7
#(mg/D
FHXT R
5 124% 278% 230% 111% 193% 157% 139% 11.9% 100% 7.73%

AT 20 FH TR 22 B F344E N9.71 %, CODHEE 5 ik 56 AH M 152 2 6 B B 4 15
6.4 7.
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Fig.6.4 COD calculated values and experimental values of relative error comparison chart
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HAT, HEZFEREACERAKARE, ESWENTE e —, FHESKE
YA KIS FE TR 2 5 50 E F2 R IR SORIR B4 — R PIVE F e A, RIS B 15 1)
HE). ACEdRmms, [HENgR:

(1)l SR A DUz i i N SCRTAE SIS, A5 i b i 5 G R YR RN 73 i
LIRS i, 8 1 TR R AR L 13280816 BR ) 77 % 6

(2) tEYTERIIT IR, EHAENE. Bl KA. WAE. F3. B,
AKEFE L B BN ESE KA AT . SRR ACE. BVl EANE. B E
MKBAE SRR K ALK, Wove X TOMEY); 5. SEE. Bk
o PR R G KA RE AR K HAR K R AT, SRR R BB G i — & R UPE
HA—2RXE6e). WFEAAEX K+ NHe-N. TP, TN LA COD HI-F3 LB,
53008 40.4%. 78.7%- 66.7%- 80.1%, F /146453 7124 59.3%- 79.2%. 66.2%- 59.7%,
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(3) ERMEASLI RS, WM EDA RS KPIRIET ALK, MK ERAE
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