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ABSTRACT

The purpose of the study is to analyze the environmental characteristics of fish acute toxicity that
is dependent on the harmfulness of ACQ (Alkaline Copper Quat)-Treated Wood and Oryzias latipes
mortality in a comprehensive way, provide objective verification method on the eco-toxicity and
environment-friendliness of landscaping materials and methods, and utilize it as a basic datum for
evaluation criteria. The main results are summarized as follows :

1. As a result of analysis on the harmfulness characteristics, each experimental plot showed different
values respectively. In particular, it has been found that in proportion to the volume of testing materials,
COD and Cu increases at a constant rate, compared to the input water. In the plot C with three testing
materials, COD increased 67 times more than that of the input water, and Cu increased up to
12.36mg/L.

2.1In case of fish toxicity, plot C, B, A all showed a mortality rate of 100%, indicating that fish
toxicity is strong. In particular, the mortality rate of each plot within the initial time of one and a
half hour showed clearly, which suggests that the fish toxicity is influenced by the increased
concentration of hazardous substances depending on the volume ratio of testing materials.

3. As a result of comparison and analysis on the harmfulness and fish toxicity, the harmfulness
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showed different values on each experimental plot but, we found that the changing rate of values of
toxicity of COD and Cu is mutually similar to that of mortality in the initial hour according to the

experiment of fish toxicity, which shows that COD and Cu are major factors to increase fish toxicity.

Key Words : Harmful, hazardous substances, Mortality, Material Analysis. Oryzias latipes.
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Table 1. The conditions of testing materials.

Testing materials*

Classification

Input water ()

Size(mm) Classification of uses Preser-vatives
Plot A 60x90%x350x1ea H4 ACQ 23
Plot B 60x90%x350x2¢a H4 ACQ 23
Plot C 60x90%x350x3ea H4 ACQ 23
Control D H4 ACQ 23
*Hemlock
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Figure 1. The specimen photo of testing materials.

3. 734 2 ORINTY 24
PREA O] PRA o] DA 2
1 Q

2 2| 3% (Hriaoka and Okuda,
1983)0l, A& A& APAE(Shima and
Shimada, 1994)2 d2] &5 &= $AHIE
AdFo® AAstTh

= Al AREE FAR = Aol 2em T 3em
Al Aol 2 o i THYANA a3t dFUzT
AZAANA #2] T i AR FA7F e
A = JNAE AEste] A
offell gk HAHAFS =E7I7te] wEbA
A=A (Acute toxicity test) It THIEAIA|
(Chronic toxicity test)= FA| #Fskal Att
(HEY, 2007). ¥ AFolME= oy Fro] A9
Aol A7|3F 53 oFE wFAIA AFEA
gt S Wbeke Alow Fd tigk 8

A AHE(Mortality) 91 %

sttt
A E 7] 9HO0ECD) 9] “203 ©F
34

o

i

oo

e
o
T
tlo
o
oo

SRS R ARSI
Asjolssh 2007) % E

HN = Tl
ro

[ 3]
=
o
wn
a
~_~~
o
o



110

A

=
SR

de

AR

Table 2. Test conditions for harmfulness and fish acute toxicity analysis.

Harmfulness analysis

Fish acute toxicity analysis

Classification  TemP- Duration . NO. Organis Temp- Duration  Test
erature (week) Analysis items per conentration  erature (hr) pumber
(cy Vv (Fishx) (C) !
Plot A 26 1,2  pH, COD, SS, DO, T-P, T-N, Cu 10 22 96 3
Plot B 26 1,2 pH, COD, SS, DO, T-P, T-N, Cu 10 22 96 3
Plot C 26 1,2 pH, COD, SS, DO, T-P, T-N, Cu 10 22 96 3
Control D 26 1,2 pH, COD, SS, DO, T-P, T-N, Cu 10 22 96 3
*The length of Oryzias latipes : 2-3cm.
G BN $E FASY 48 BE 5 R FLOILFEQH), AT MAhLTH
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Table 3. Harmfulness analysis results of test types.

15 9] =l mlel] oF 36u] 57 121mg/L
2 A ks JEhslem, A3+ B(99.4mg/L),
AT A(53.4mg/L), AT D(6.1mg/L) o=
BRI 25 A B4 gk AET o
fhol 25 o] Fdgeel uls) <F 67w Fheh

pH COD(mg/L)  SS(mg/L) DO(mg/L) T-P(mg/L)  T-N(mg/L) Cu(mg/L)
Classification Duraton Mean- Mean- Mean- Mean- Mean- Mean- Mean-
(reek) ot difference Vile difference ile difference difference © difference difference ile difference
Plot A 1 8 1.1 534 501 05 04 8.23 -2.28 0.058 -0.028 2554 22.17 2.645 2.635
2 82 13 694 661 05 04 101 -041 0.048 -0.038 792 455 4519 4509
Plot B 1 82 13 994 9.1 09 08 748 -3.03 0.072 -0.014 991 654 4175 4.165
2 8.2 1.3 1496 1463 0.6 05 1011 -04 0.096 001 144 11.03 8422 8412
Plot € 1 83 14 1210 1177 1.1 1 6.95 -3.56 0.062 -0.024 6.89 352 8962 8952
2 83 14 2223 219 13 12 9.88 -0.63 0.144 0.058 1536 1199 124 12.39
78 09 61 28 04 03 8.36 -2.15 0.048 -0.038 429 092 0.033 0.023
Control D

8 1.1 39 06 18 17 9.7 -0.81 0.048 -0.038 374 037 0 -0.01

Input water E 6.9 33 0.1 10.51 0.086 337 0.01
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Figure 2. The comparison of COD of test types.

250

200 1

150

100

COD(mg/L)

5O

1 2
Week

-#-Plot A -&—PlotB m-Plot C Control D

Figure 3. COD after one week and two weeks.
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Figure 4. The comparison of Cu of test types.
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Figure 5. Cu after one week and two weeks.
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Table 4. The grade of the water quality. HWE) pHE Ia(UH%%%), T-N+&= VI(wf$-upe
o B AELE A& 16 1o (o3}
Classification Week pH COD SS DO T-P T-N o8 e B A2 S UL
Il VI  la IV VI COD= tz7ol] Hlsl g A, B, Cof = 5
Plot A -
0 2 la VI L la I VI wol VI(l$- 2 YEFHTH L 4).
I la VI la Ib IV VI
Plot B
2 ko VIl VOV 2.0|FE4s8 24 2 54
et i ib v 1% 9 2% Aast ATl h3 o FEAE
a a
A A= 1 7 7
la IV o la II VI 8 A¥e X5, 60 2 ]
C()ntr()l D la H [b Ia H[ V[ 01%%}\(‘)]%}\(‘)] %/}_‘17221‘7, 1_'2__ Ll 2% 761:11]—\_]_— }\E]
I3 o] zIALS-0 0, =S R=ifes]
FTa(RSES), (ES), ICRKES), LS, v B 7 A B Co1 Aol 100% 2 22531,
T, V), VIR, 53], 1577F Aot @] 1217 30+ oW
of XA A e A3 AT A A9+ 30

Table 5. Analysis of fish acute toxicity and significance level after one week.

AT T 608 ALo]7} 333%, 1AIZMIA 1AIRE 305 5
4,5). ok XAREo] 66.7% 2 JEREoH, AT B
5] 1 I A9%= 308 oul7}l 53.3%, 30904 605 =<t
W Ha-EAE dah AT ol A7 46.7% 2 1417 ool HAFEo] 100% 2 HA1 5
JoIdt aha YERIAIRE 4 T2 2Tt ook 28T o] A9 308 oul7} 96.7% 9

1day(24t)
Oryzias 2day 3day 4day Total
Classification latipes Minute(0-90) Total (480) (720) (961) p-value®
ea
(ca) 0-30 30-60 60-90 ea % ea % ea % ea % ea %
Plot A 10 - 333 667 10 100 - - - - - - 10 100 0.042
Plot B 10 533 467 - 10 100 - - - - - - 10 100  0.006
Plot C 10 9.67 033 - 10 100 - - - - - - 10 100  0.005
Control D 10 - - - - - - - - - - - - - -
* 1 p<0.05
Table 6. Analysis of fish acute toxicity and significance level after two weeks.
1day(24t)
Oryzias 2day 3day 4day Total
Classification latipes Minute(0-90) Total (480) (720) (961) p-value®
ea
(ca) 0-30 30-60 60-90 ea % ea % ea % ea % ea %
Plot A 10 - 400 600 10 100 - - - - - - 10 100 0.021
Plot B 10 567 433 - 10 100 - - - - - - 10 100 0.011
Plot C 10 10.00 - - 10 100 - - - - - - 10 100  0.005

Control D 10 - - - - - - - - - - - - -

¥ 1 p<0.05
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Table 7. The comparison of harmfulness and fish acute toxicity.

Harmfulness Fish toxicity(%)
Classification - COoD SS DO T-P T-N Cu Minute(0-90)
P (mglL) (mgl) (mgL) (mgL) (mgL) (mgL) (30  30.60 60-90
Plot A 1.2 58.10 0.4 -1.345  -0.033  13.36 3.572 36.6 63.4
Plot B 13 121.20 0.65 -1.715  -0.002 8.785 6.2885 55.5 45.5 -
Plot C 1.4 168.35 1.1 -2.095 0.017 7.755  10.671 100 - -
Plot D 1 1.7 1 -1.48 -0.038 0.645 0.0065 - - -
p-valuex 0.0001 0.0490  0.0460 0.0002  0.3431  0.2320  0.0465 - - -
1 p<0.05
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