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Abstract
Concrete blocks with phosphorous adsorption ability have been developed to remove non-point source phosphorous
from rivers and canals. The concrete blocks were prepared by mixing cement with a hydrotalcite compound (HT) that has
high selectivity and large phosphorous adsorption capacity. The concrete blocks (test pieces) with various the filling
ratios of 85, 90 and 95% were prepared using fresh concrete, and the result of the slump test was 0 cm. Also, the
compressive strength and phosphorous removal capacity were investigated fundamentally. The results showed that the

compressive strength of all the test pieces was above 18N+ mm™ and they were sufficiently strong for use as laying blocks.

For a test piece with a low filling ratio, phosphorous was removed by Ca®* and for a test piece with a high filling ratio,
phosphorous was not removed by ion exchange. However, these results suggest that high strength and high phosphorous
adsorption ability are compatible with each other, which can be controlled by regulating the mix proportion. Furthermore,
field tests were conducted using large concrete blocks containing HT (HT specimens). The results showed that
phosphorous was adsorbed at the uppermost layer of the HT specimens. In the tests, the break-through of phosphorous
adsorption occurred three months later and the average removal rate for such break-through was 3.69mg P-m™-d™",
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Phosphorous Removal from Urban River Using Concrete Blocks Mixed with Hydrotalcite Compounds
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2.1 IDBMERROER A
Table HIAZERICHER L/ NUHEREOES 277,
Table 1X 0, JEMEIREEICH T 2 FEROBEL M 5
7, HTEA B2 —EIC L, BHREOMEM OB L
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HT@, HT@® = ha—/ b L CTeont@% HidHE L k5
Y FEAY M (OPC) ZAWVTIERILE™ . Table 100%
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Table 1  Mixture proportion of concrete blocks and mortar blocks
The upper rows show the designed mix proportion and the

lower rows show the actual mix proportion considering the
filling ratio

Speci Figti_ng W/ unit weight (kg-m-3)
ecimens raln
%) ("® Waer Cement HT $0.6™ GI5% AD'

*2
Hrd 100 436 141 322 97 954 896 1.13

952 7 134 3072 92 908 853 108
100 121 3287 0 1091 945 089
¢ 9
con®  gre 369 1T 2987 0 991 858 080
@ 100 5oe 119 2997 100 468 1485 108
84.9 101 2542 85 397 1261 092
ur® 10 . 127 2997 100 648 1273 107
89.0 114 2692 90 583 1144 097
cont@® 100 35, 100 3307 0 550 1575 089
84.9 85 280 0 467 1337 076
LargeHT 100 7 130 3007 100 649 1276 108
specinen 80.0 7 104 240 80 519 1021 086

*1 Water-Cement ratio *2 Blast-Furnace Slag Cement *3 Ordinary Portland
Cement *4 Sand (grain size of 0 ~ 0.6mm) *5 Gravel (grain size of 5 ~
15mm) *6 Additive (lubrilith 100)
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Fig. 1 The detail view of the large HT specimen for the field test
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Fig. 2 The layout of the large HT specimens for the field test
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Fig. 3 The mean compressive strength of each specimen after water
curing for 14 days
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Fig. 4 Changes in phosphate concentration with HT(D(E), cont
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Fig. 6 Changes in pH value with HTD(8), cont@(), HT®
(4), HT@(®) and cont@(A) in the 77.43mg P-/
phosphate aqueous solution
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AN KRBEEREERNICERE LB N, £,
NBUERRIR L B D, FREEAEWV T L5 O B RER
Eh, SHITEED pH BN EFT 2y FR R & 1xdklF
NERY, HT OA LR bREs N &HEan
Too EiZ, 3 - AUMES »y ARETCY VIRFEIITL A
LM UehoizZ b, & EBICBITSD HTILL D
UUWEITRMNT L3 »y ACHBICELE B DR,
EERBAML 3 r AR ETO Y VBEREFEHTHE 1 »
R&i=v 5.82mgP kg, 7245 0.188mg P-kg ' -d™ &7
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Table 2 Water quality of st.1 and st.2 or st.3 in experimental river, st.3 located lower stream of the large HT specimen

st.1 st.2 st3
Ave. (min. ~max.) Ave. (min. ~max.) Ave. (min. ~max.)
pH 638 (6.20 ~7.68) 688 (6.18 ~7.69) 690 (630 ~7.72)
EC mS-cm-1) 0321 (0.182 ~ 0.529) 0320 (0.182 ~0.508) 0310 (0.181 ~0.489)
DO (mg:/-Y) 5.65 (2.82 ~6.50) 552 (3.01 ~6.19) 570 (3.20 ~6.27)
Temp. (°C) 18.37 (8.9~28.7) 18.36 (8.9~28.7) 18.41 (9.1~28.6)
SS (mg-14) 17.16 (1230 ~22.68) 16.08 (9.90 ~22.60) 15.25 (9.10 ~2020)
Transparency 37.6 (13.6 ~44.3) 38.2 (13.6 ~44.1) 388 (124 ~449)
BOD (mg-/-1) 526 (3.08 ~ 6.69) 4.86 (3.50 ~6.19) 4.64 (3.16 ~5.75)
DOC (mg C-1-) 401 (3.09 ~5.62) 366 (2.49 ~5.47) 393 (2.48 ~6.74)
T-N (mg N-/+4) 557 (1.22 ~10.57) 6.17 (1.22 ~10.74) 572 (1.32 ~ 11.50)
DT -N (mgN-/-) 473 (1.17 ~7.93) 415 (1.11 ~7.31) 446 (1.07 ~ 8.09)
NH,-N (mg N- /1) 0.79 (0.24 ~1.18) 081 (0.28 ~ 1.09) 0.77 (0.23 ~1.28)
NO,-N (mg N-/1) 0.13 (0.03 ~0.25) 0.13 (0.04 ~0.21) 0.13 (0.03 ~0.20)
NO,-N mgN-7/4) 041 (0.31 ~0.59) 040 (0.31 ~0.59) 040 (0.27 ~0.61)
T-P (mgP-/) 0248 (0.161 ~0475) 0252 (0.147 ~0475) 0250 (0.154 ~0475)
DT-P (mgP-7-) 0.112 (0.050 ~0200) 0.095 (0.050 ~0.133) 0.096 (0.053 ~0.155)
PO,P (mgP+/) 0.054 (0.019 ~0.083) 0.055 (0.022 ~0.077) 0.054 (0.027 ~0.073)
SO,x(mg SO, -1-) 36.61 (18.38 ~44.78) 36.53 (18.60 ~45.51) 35.66 (18.79 ~4323)
Cl(mg Cl=1-) 4433 (1531 ~108.11) 43.44 (1538 ~102.29) 44.44 (15.49 ~87.56)
DIC(mg C-11) 13.88 (11.16 ~17.18) 13.85 (1135 ~1725) 13.78 (1147 ~16.46)
D, HERE ORI A B Fig. 1 OFEETRLZ 1.0 o 500
X15m = 15m2 & 95 &, R OEEEERBR LT 2 400 |
340 1965kg- m? TH B Z L 26, KEMRIE 1 7oy 7 §;3m
[=9 . T
Wi ) DREO Y W RIL5.54mg P-block !+ 72D, <5 i
) WA 3.69mg Prm2-d” LB SN, g8 200 o
~ 3 oe
AL OWEIC L D &, HT OfafalE 813 img e/ 27 100 f =
DY BRSO T L43mmol- g Th D ), Riik{k < Lt

L7= HT &0 T AETY VEBREBICAWILES, BIEKY
BEEC (0.01~028mg P-[7") Mo OLTFRA 4 R
ERE OIS SISV T, HT kb Lz &
X DT EETHD 61.7Tmg P-g' D 1.17~2.48%I2H
WFAY U ERELEE LTS TV, AEBRTHW:
REMEBAITIE HT 5% LB IC 800g m? Bl A ST 5
b, fEFEERIT 35 PmP U EEEHER, =
DB 2% Y VRBICTEIND & T D & EIERIC 700mg
Pm2 DY URERBESETLEELDBNT, LTEho
T, AEBCIILER®E 3 » A TR HGBIcE L &
W L7228, 3 » ARATO Y VIEF R 343mg Prm?
ThY, VI BEREOESBELIREFL TRV
EG, 3y ARBUEELGRAICY VIREESENT D
TENRTRTES, Tihbbh, HEHRRAEDO) E5EE
IR bR, BB, T8, TROETE 27l &b,
HEEE LER L v e Y CIERIThILTN A &R
WEANTBY, KEHRENTICBWTLE- TV
BFFEENTHRWDIT TR, MIKBS EE»LT
BIZBFETHEEBICY VIRFERMEML TN Z &8
HBETES, FEMCART P Paoar 7 ) — e
WTHERIL 72 ) v lE a7 Y — b my 2k, RET
PHEEE 3 - ARNEEW Y CREREHEBEL, 3 7 A
PRI Y R 2 ICRET DN ERE TS 2 LR
Ehi, Zhky, VodFEar s V— 7oy 7 idm
JRABEORERMIZRE TS 2 & T/ B A v AT
R HEEER M & LCHfET 2 & &b, Aiitfdd
KHBBRESEENTHWAY VER P OoA by 7 ¥ —
RELTOHEEERIZTZEPH/HEND,

Lth XBlcY L RFEa L) — DY VBREENE
mEEEAEDITE, U URELEETS HT OEE%

40—

blank 1 2 3
Dipping time (months)

Fig. 10 Amounts of phosphorous in the uppermost layer(&#), upper
layer(E), middle layer(f]) and lower layer([1) with borrow
HT core samples after 1, 2 and 3 months, respectively
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—
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Phosphorous wptake
(mgPkg")
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Fig. 11 Removal amounts of phosphorous in the uppermost layer
with borrow core samples after 1 to 5 months, respectively
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AEBRBER L 2T S Punar s Y — kThiudze
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SHCEST A7 EOMK - #ENRERICEY, Y
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ZEE LI-MEE L U5 84E, ZERAEO pH & #l
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4 F & &
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FDHEITY VEEIN VT LADBETH T L HES N
e, a7 Y — MERNEOpHOMEILRECH A1
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B, ZTOV CRBENESBICEEHTLRA/LETH
HEERD, MEBDY VUSERIIE3 » B TRMT O
WSEL, ZOHETR O Y L EE3.69mg Pom”
AT Ch o,

DEoERIY, BEEAT il d Lo ikE
L7HTE G =Y 7 U — M, ERTREAME EHTO A 3
VEBIZE DY CEREHFET L EBRH LIRS
o b, FoERCELEZY VEFEa s —REL
TOFRABFECTE S,

5 FHROAH

Y USRI R TR K, RIS U Y v
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b, #EHO—EHE LTHERT I EEIE, BEOEE
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