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The study of Green Energy Equipment with Floating
Plants to Purify the Sewage Water
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ABSTRACT

According to the Environmental Protection Administration survey, about one-third

of rivers contaminated, and the wastewater living in displacement accounted for first in
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Taiwan, and nowadays detergent ingredient complex after discharge to river cause
eutrophication phenomena, if want to solve this problem can be set up simple natural
water purification systems from schools, homes, factories etc. This study selection five
common floating plants: Spirodela polyrhiza (sample B), Salvinia molesta D. S. Mitchell
(sample C), Lemna aequinoctialis Welwitsch (sample D), Pistia stratiotes L. (sample E),
Limnobium laevigatum (samples F) to do the initial water purification process, in volume
of about 60L tank injection of Sewage water S0L form dormitory in Mingdao University,
place gravel and microbubbles in the experimental group, and the use of solar power,
including control group (no floating plants, sample A) of six water samples A ~ F, In a
year to explore each group purification efficiency. After the year's results show, the DO
samples C is the most stable in water samples remained at 5 ~ 9mg/L; water samples B, C,
the pH samples E of the most stable, all maintained at 6-9; water sample B ~ F of the EC
regulations and standards are maintained at 250 ~ 750 umho/cm; and each water sample
the ORP is maintained at 70 mv ~ 145mv. Observation of microorganisms were found in
37 kinds of microbes, the water sample E is most up to a total of 20 species, sample D is
minimum total of 9 species, samples B is Spirogyra Sp and Neospongiococcum Sp
maximum; samples C is Cocconeis Sp most.; samples D is Actinastrum Sp most; samples
E is Cocconeis Sp most; samples F is Achnanthes sp species most. This study is to
contribute to water purification in the next selection of aquatic plants, and thus enhance
the quality of the region will also provide added value to wildlife refuge, as well as
landscape recreational and ecological education, so that follow-up related work and

provide useful reference for researchers.
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HAERAE T - HEEEHI R R BT Bt
HASERGEYE - R e
B T ik R B R R ~ LB AR S RE
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—78—



M SRpEETH LR S AR E BTG K - THY)
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17IEME ~ 244k - b~ BERS RBRILERY I 1
FH @ o 58 3th 2 2 B Y B Y 5 BR (Brix, HL,
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ZEBRYBEEAKEEEEEREAREERR
L FEREEBRBE I FEFERG 1 EEY)
IR MER - SRR DS g R
B (Lin et al. 2003) ° Chang ef al. (2014) U5 &1
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DUhnigAs ~ LED kBl RS SEAR FIE bk E
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B e 2 % AR A B HAEA - R
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FHEAE YRR AR K - A2 R BT T AE 25
KRG E A6 EHEYINE R B KRR LK
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2008)  MA%ESH oK P B R IR Z A S5
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R4 BRI - Y88 H IR AL S
# A EAETMEBERERSE » 2013b) © [MRME

Rt EHE YA R - EORIKWIR URIRZ
RIR P REBA » Z A HR IR A H A 2[5 55
B FRASGEIRAKT - FERFRRAETA
FHIGER(BSE » 1999) °

AEYIFERE ST » f7(2010)F8 4= Pri$EAT
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PRI IR  HOK S E R EES.0
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7R A AR I - o0 T S O ORI T
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Y4 A B 0 BUEAE40 mV DLE - EE
[P 5 fE+40~-100 mV [ - SEAFERMEE 5 7
-100 mV DU HIEE G ERAR © BT K HERE $k
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8 BRSO - BIRAMSARE KR ~ A
JARBRBER: ~ HE - K¥E ~ BLLDNRZREYES
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2.1 BEESE

G B AL A LRI SR 369 5% -
HHIE KB BHE SRS TR RAR S
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{EAIFE 2~3 mg/L > BRI — B AV BRI 5
mg/L » HAE/K IR B 2 R - FRIL AT IKE
T YA B -

2.2 mEEF
SRR SRERS IS - P LI R =~
PITE 85~95% @ WM H I Ry 5 AWWNZEE
96% ; HNERmFy 5 HT 552 mm @ HfKky
10 A% 0 mm 298 T 5 Sese(Eiemiiit 7 A
337 umol * FAKME 3 ARy 185 umol ; HigS
SR 7 A 188.89W/M - IRIERY 12 A 82.46
/M5 SRl = A AR 7 A S 30°C
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2.3 ERRIEMH
2.3.1 EERRAH
ARREERRFAZME 60L » £~ %~ Hiky 62 cm
x 42 cm x 35.5 cm * PE MBI - MIERECHE
TIBBIKA - I/ N ER KRR SH - Hrp—
HH R ¥ - AICE MR AEFEY) ~ B ERR
W - 5 gR FURH R4 BN A K 3 (Spirodela-
polyrhiza) » NJERBREERE (Salviniamolesta) » & ¥
(Lemnaaequinoctialis) * KFE(Pistiastratiotes) >
LPE(Hydrocharisdubia) » W EHARRGRESLEE A TR
it TEION &R B - R E g
3300 cc * FFFHFREG FLALo SR - L HSREER
5 D15 SABIBAE s et P o ks Tt B Bl
RSk s A SR A - A AR -
232 EhRES
BEHIERE A YSI Pro Plus Y% 28K ETHI
B o BHIEE KB (Water Temperature) ~ A%,
(Dissolved Oxygen) * & L% (Electrical Conduc-
tivity) ~ FERB{E (pH) ~ % {t3E I 6 fZ (Oxidation-
Reduction Potential) » £ I ] e #5371 «
VA SAEER] 0 22 500% -+ IREEHERE-10 2£+1007C - &
TEHIE 0 2 200 pS/em + 0.3% » BALEFEN
Hi-1999 F+1999 mv » SUBRFTHIE 375 825
mmHg * FEREEHFIE : -2.60 E 16.60 ; i {K#E
VSTLOGGER B SE SubIEA = S MR -
+orsEf sk —K - HUEEEAEHWNE - 1E -
BRI~ BEES ~ SESeME - DL KB R HIBEER ST S A
310 EARHEIEE -
2.3.3 HEEEY)

AR B 8 B LR A AR K M K A HE
Yo SRR - NBRPREERE » 3 A 8
PR KPRy A R HE Y I KBRS
BIH TR - "E R RS R BT IE
PRSI E s FE (T B R R A
> 2015) ; AJBRBREERESI AR - FESf/K I &2 1h
TETHEN - PHEERS C IR A1 Ze A - ik
YRR A B L » 2011) 5 5998 SAE/KERZ
FKEER DA EEAR - HARSRHIRLKED)
RE(TTER B ZER By » 2015) 5 BR(1991)F5HI A
BIERET 1 AR RN AN TRENHIELR ~ TR ~ s
T ~ IR > PR RIS - &
—REEC AR R - FTDUERE A s
ZERIITERE 5 BLOPE - A5 X LUE S
W - AFELUVINUZEEGUKES » 24 Rt -
AIE Ry /K B AR A » H A BB KR (17K
BERESET B8 » 2015) - FHIAARR BT FERsEEE—
o FEAFHAM S A YIRS - AEFELL
BREH AR K AR M YA A ZE R B AT I3 K
W -

24 BEEAE
2.4.1 K&kl

Rt — st T /K BIRYL - /SRR FEERA
+rp B ESAT o NG AR AR R L 5
B2 AETEHEEK (50 m) » Rk B Ryl 1k R
HAGR » ERR/KFEIGET/ S - Bl 3 R A E]
i B R Rk AR A IR - NIRE K AAE
Y~ BEGELGSRGE  HA AR HE - KB B K

KARA
g &

KikC
AR 2

KD KARE
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P KB C AJBRPREESE ~ JKEE D B~ KEE E
R¥E~ 7KEE F BLLWE - ICE BRI 2k 2/3 5
EHEHHE 2014 422 H 23 HE 201543 A 4
Hil - A= 1 10 BiErhr 12 BiEt - K
H—FEIEET 46 K ARBEEEHTTAAE YSI Pro
Plus 2 22Uk BN RGHEE 2 (F R &ALz K
[~ 10 cm EEZEHCSREUE @ Rt RiRE—ER
BHAHEEE =X FHEE Rk R BEE
FRim(E ~ SLBIFEER -
2.4.2 TRAEVIRRE

T AR W) R A AR B 1T I Bt BR 5 IR 5 58 R
ES504.42C " I HIE /K EEEEREERAR 7 0 R -
BT 3 JgARER(E ~ R ) - ek
Tk F 7K EIESA 1000 mi £ P FHYERBAREE H 100
ml ZKERRA 600 ml YEIBIHA » Rk bt BEFFEY
HJEKEEEA L 600 ml BB - K Fak
300 ml Z/KBREGIZREL 100 ml AT
B BB REFE 10~15 4 RS
187 0.05 co) B Frrp ot - FEBE gz
RAEYIRHERRT R 2015 /2 1 HE 3 ABA—X
HEH=K -

= BREFR

3.1 KEHE
3.1.1 7K

WFSRRERE U=t - 2 HWIREAT 157C » 2
B X AH/KEEEGY 19~20°C - R E MK BSHYE
YIE RSEREGE » 5~ 6 HERWAKRFA 26-28
C i 7 HixEiRAKRE - KERIKE B~ C~F
IRERFH K ~ ABRBREERE ~ [ELL Al A4 Rk
M KRR HAEYIR R RO K E S 55
ZRRREAR - B 10 HEREAER - BLOW - AHH
PRSI - FEYIE RARIEAE HAE T - JEEG0A]
BEST/K BRI S AR N ABRPREE R
Ry Bt - A RPEIRAZ RN TE/K IR
B EK R (E 4-(a)fR) -
3.12 BE=

— AT E AR RERE R DHEEE 5.0
mg/L DA+ 1 3 A#IREZKER A Sk 9.3 mg/L
AL 5 A KAEMYAI KRR 6~7

mg/L * 4 HIRZKER A BIISREE 4 mg/L » T2 7K B¢
16 5 2 8 HNF—HIRRERE - HIR&HEYEE
A RARIESEE - MERAE 6.9~7.9 mg/L [ » 7k
B F IR 11 HVESE BTt » 7kER D BL E it 12
RS 5 KB B HILZTE 2015 4F 1 H3EH 10
mg/L » H R & AEY) 52 R B IR - 1
SR JTTHIRER C BN JBRBREE R B by RIT » 1
A& 5~9 mg/L BAERFIRE - BIRHHR R A1
VTR ISR e B~ R BUEIFEIRCK 0 1]
DIZER AR 9 A0 DO Elirt s - Hik&
B FERARAIRZ B 18°C » LA TE ISR »
BRI ~ SMERESIZE » TR ELARRERY SE iRy
TKEE A B IRIRTT 141%)5 9.9 mg/L ; 7kEE B 27+
RS 181% B 10.29 mg/L s 7kEE C #2871 134%
Ry 9.13 mg/L 5 7KEK D $27F 192%5% 11.05 mg/L 3
JKEE E27F T 271%% 14.87 mg/L 5 7KK F 27+
T 291%Fy 14.5 mg/L » HrukiR A B biRBIZIF
ks 7.12 + 3.25 mg/L - HEMEAZE L B-F 7kt
1.7-0.38 mg/L » HHEA L RTHIKAFEY B RS A
BT E R hia AR - VS A ER SR
b 4-(b)FT7R)
3.1.3 BRRRIE

B —8 H 2k SRR E s 18 3
H 19 Bl 26 H/KEE A FEFH AR pH
HmE 10 2B - KRR B RFREETES
EH » EFE AL AR B3 DO K
pH (BRI FEF - i H MK EEE —FG & AR
5 mg/L > fERIBBEE 26°C - HEHEY4 R
HENAA BN TS - H pH [HEEE 7-8
FFETE e R BT R B RIS HE 6.5-8.5 ) »
BHHGKEE F ZRERZE  BLESERAR
Pl HEGRFEREEE - 7E 10 H 29 H pHAE
= 10.2 0 HANRAHE pH (HRIMEFRFE 7 /24 »
FIWFFei%—HAKEE B~ C~ E 2 pH {HIIHER
16 6~9 Z[H o FHEL el RS E YR ok s
B FUKEE B~F AIHERTERIEEREE (B 4-(c)
FI7R) ©
3.1.4 EEE

WRER ORI H 2 M P /K R 7K 8 2 BB A
HELE 25°C LU R E By 250~750 pmho/em » BEERY
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WT (°C)

(b)

DO (mg/L)
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--x- Sample D:Lemna aequinoctialis -*--Sample E:Pistia stratiotes —o- Sample F:Hydrocharis dubia
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B2 EH - 3 AEFHE EC BUEHLFHTE) - DL
Atk F NELHEBEZRRS KD T 166
umho/cm #J 46% ° 7€ 3 H 26 HE{EEHARZE) -
7Kk F R ZE] 50 pmho/em » b R 224 Y)
ERFTE B 4 AR SR HB0E 2 B AR KA
1E 440 pmho/em FF 55 H 5 HER 12 H/AKR K
24~25°C @ KEREEEEHIEII/E 730~750 pS/cm
A ITE 8 AR /REZEEREK » K A =
685 pumho/cm » 7kA% E f%{& 272 pmho/em ; 10 H
WK EC [EEW#EAR - DL 10 AR
23~24°C 2K » /KE% A Ryfmr 681 pS/em » 7KEE E
1Ky 293.8 pS/em » T 201543 H » KE A
15 8R B /= 3% 838 pmho/cm - 7K F RIK
365umho/em * G CE Y B SAG T H Ak iR
BUESTE QAR A TR Rk —
H » BRT7KER A 19 EC {Eix=5E 838 pmho/em Fy
N EHEREIKER - HEKEIIRFEERTE
FH L A i /K A A B A G i B £ F
VN330S E AR VSNER g3l G T R NS )
BB PR - LAY K AR
Yyr] AR /KBS AR (8] 4-(d)FTR)
3.1.5 AfLER

FH7KEE—BAIAERAE 0 mv~1 mv * Zachritz et
al. (2008)aT 4L E i #1235 IS RE R Y
AR RILIY A pr iRt s 22°C - F/KE Y
AT BHAAERRE - = H BRI A A SRR
£ 17 mv~30 mv * 7KEE D 5= 30.7 mv 5 JKER F
K 17.1 mv > BTN H SRR E AR
&l - BE\AGEHUKEATEFAE 35 mv~46
mv > 7K C B 46.7 mv  /KEE A 1K 35.7 mv »
BT 9 At SHEERIN R AME » 15 2014 4
12 A173~2015 4F 1~2~3 A RIHERFR 70 mv~145
mv > FHELERTED - kA% A-F (19 ORP HE R
HIEBIZL /K Y ERY E RS B ORP FURRE T
NS - (8] 4-(e)FT7R) ©

3.2 JKHHEY

AW AR YIE E G A B B R 8
#(direct count) : HL B TENAEF ARG #ES
BB (B e — kB ) TR B EE N E

Bzt STEMEYMITEAUREEE - AR E R
A 37 HEMAY) - KB E BN Ryl % LG T
20 i 5 kAR D RofeDET 9 1l - R 201545 1 A
T8¢ - JkER A~ B HIBE 3 P8 5 JKER CE
F & 7 YR - 7k D B 1 EYIRE - 7kBE
E HBURSATRAVEREAEY) Spirogyra sp.1 flil » H.
KEE B~ C Bl E #f BT AR 4 Y)
Gomphonema angustatum products 537\ Fy 2 ~ 3 Hl
10 1 5 MiZkEE C Bl E i BRESE VTR R AR
Y Cocconeis placentula 537! 9 Bl 24 & » /K& F
RIIHER B BBy TGS YR Oscillatoria sp.1 il » 2015
2 HOpKkER A B 2 YR 5 7kEE B HiBE 3
fEPRE 5 KBk C HIBE 8 fEYfE 5 /K¢ D B 1
EYIRE 5 ZkE E HiBE 8 (¥R ; /KER F HIBL 7 1|
YitE - KBS B ~ C Bl E HBURSATHUIHEIRAEY)
Spirogyra sp.53Al 1 ~ 6 81 2 { » H7kE C EL E #
HA SRS VT G FEREAE ) Cocconeis placentula B
Gomphonema angustatum products 734G 7 Bl 5
flél - kB Bt AR B B T SRR ) A
Chironomus plumosus.1 {[ » TAE 2015 4£ 3 A
REKAR A HER 7 @908 5 /KB B (B S @8
/KkE% €~ D HiB 6 &8 5 /KA E ~ F HIB 4 18
Vit - R AHYTESE RN - kiR B YR Z 3L 20
e 5 7kEE D il 4k o (Efed - kAR A
C Bl F BARST R4 Spirogyra sp.53
A1~ 4B HAKER A~ C Bl F #HIBIES VT
YErI$EtEAEY) Gomphonema angustatum products
5390k 6 ~ 2 B 5 {5 qinskER C L BRESEE VT3
HIFEREAEY) Cocconeis placentula Fy 26 @ - 17k
e A [EIWF H BLE BT GAEYIRE Scenedesmus
quadricauda 1 il » €L EASRAREB AR A DL
Spirogyra Sp. Bl &% » 7Ktk B LA Spirogyra Sp. ~
kB C D
Cocconeis Sp. Fsie% » 7Kk D LA Actinastrum Sp.
Bii% 0 7KEE B LL Cocconeis Sp. FsEi% » 7KEE F
LA Closterium Sp. Fyfe%% » H A~ B~ CELF %}
GHBURST AT - (EFERFREHER - th
(i) Py AR 5 B e B T e F AR - T /KA C 2]
B P AR A HE R i B T e F R AR Ty i (TG
FE1-KY -

Neospongiococcum Sp. Fy i %
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Water Sample

Scientific Name

Sample A:
Control

group

Sample B:
Spirodela
polyrhiza

Sample C:
Salvinia
molesta

Sample D:
Lemna
aequinoctiali

Sample E:
Pistia
stratiotes

Sample F:
Hydrochari
S dubia

2015-Jan

Daphnia pulex
Loxodes sp.
Aeolosoma sp.

Stentor sp.
Anuraeopsis sp.
Amoeba sp.

Hydra sp.

Spirogyra sp.
Oscillatoria sp.
Oedogonium sp.
Gomphonema angustatum
Cocconeis placentula
Achnanthes sp.
Closterium sp.
Tribonema sp.
Pediastrum sp.
Botryococcus sp.
Volvox sp.

Cosmarium sp.
Neospongiococcum sp.

—_—

[

LS}

2015-Feb

Daphnia pulex
Chironomus plumosus
Paramecium sp.
Anisonema sp.
Anuraeopsis sp.
Spirogyra sp.
Oscillatoria sp.
Cladophora sp.
Gomphonema angustatum
Cocconeis placentula
Arthrospira sp.
Achnanthes sp.
Closterium sp.
Ankistrodesmus sp.
Botryococcus sp.
Volvox sp.

Cosmarium sp.
Neospongiococcum sp.
Chlorococcum sp.

W o= = 3

N —

N — BN = 1 =

Paramecium sp.
Vorticella sp.
Anuraeopsis sp.
Spirogyra sp.
Gomphonema angustatum
Cocconeis placentula
Arthrospira sp.
Achnanthes sp.
Closterium sp.
Ankistrodesmus sp.
Scenedesmus quadricauda
Scenedesmus sp.
Actinastrum sp.
Coelastrum sp.

Pediastrum simplex echinulatum

Botryococcus sp.
Volvox sp.

Cosmarium sp.
Tetraspora sp.
Neospongiococcum sp.
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