a :
l\-v >4 lak
el
S(f“'%‘»’
% 2o o nS [
: {"“‘“) / (a4
> s i
W [ #
< Y, @ . >
gy Ay
. .

YT 16 SEf 103

TN
gy, u}'.'.‘.t';?s"\sk
EFFECTS OF WATER HARDNESS AND TEMPERATURE ON THE

it

TOXICITY OF DETERGENTS TO PUNTIUS GONIONOTUS BLEEKER

AND OREOCHROMIS NILOTICUS (LINN.)

SIRIKUL VONGSIRISOPAK

< »V
AN
vin
'\ \‘ AN F— A
i NPTV N NAO

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF SCIENCE

(ENVIRONMENTAL BIOLOGY)

IN
FACULTY OF GRADUATE STUDIES

MAHIDOL UNIVERSITY

1996
TH
Se1a L
qag obdul



o

Fa Inuiwug HAYEIA NUNTZA VBT uazguunERtdon Uy Yo IR

FnanasUamziNsUU) (Punts gonionotus Bleeker) LAz
aniia (Oreochromis niloticus Linn,)
Yo vy BN -
H %Y TIne 13Maslaning
IR Inpimaasunlung 5 manznade
AT NTTUA13A TUAN NGNS
g gidun, PhD
I udutw, PhD.
~ M =
7139W  TUMALG, PhD

FUNSIGIMIAnYT 10 WQEMAN WA, 2539

UMAAUD
<5 1 uv aca ] [ - w
il‘IﬂﬂTEﬁﬂHWﬂ’J”Illﬂﬁtﬁ'lﬂ‘lli]m'!llﬁ&’qmﬂ{lllmuNﬁﬂﬂﬂ]]ﬂlﬂﬂ‘l‘lﬂ‘ﬂﬂ\?ﬂ\'l‘ﬁﬂﬂﬂﬂ
=

et | w v ov Axd 1 & A w
niigelamudy e unizasrenhuarquugiiinadenimduRuremadmion

v v ¥
w v =

viag vielinudanudutusesmedieninh Wi 5o % vesimudaris
muATIaT 96 %1 1ue Rszduninszans sou, Munat waz 10 Radisnageuta
azsouaaareEnleniiauilsz neuesms zeokie fiu 17.052, 16.253 uas
15628 fiaanfudofasaud @y uaznadlenade s onsinenfiidiuizne mag
a3 STPP (T 16413, 15.768 uaz 15.232 Haaniuaansa ud 1oy RaT8emsnadon
Uaritadenasnlonfilid s notvasems zeolie Tianmziuasushy 19.055,

18 631 uaz 17.775 Haaniumud1ay 1azkateImImadous unasnanfit au
synoumesens STPP 1Ty 18 418, 18.959 uaz 17.485 Nafniudsansatudisy 1

wunAIImzatenhiinaden NuthimvreaRasnHania 2 Tia TR LT e



winseina wsdndentn nudhvivinna e léhe
= [-3 ] l:i.l w .3 u’ 1 [T ESI 0
miﬁmnﬂ11mﬂuwmmqmwm'laﬂws:ﬁuqmugmﬂmmmﬂuﬂim N7°C,
0 0 t T LTI 1] o -=d'. o ¥ s
30 C uaz 33 C WuMsEALA NUELTUID TN oy Ivlaiain 50 % wsasua
u,j c:{ ul.l A & L1 B E:I'ﬂl 1
Uaimuan 96 $17us Wenameulanz Mo stord@mleniiidaulsnouyes
M5 zeolite (1M 17.219, 16413 uas 15479 HaAnTuABAATATLEINY LAY HaNATOL
¥ w i 1 [~] A w1
AIwRegnNe M Iulizne s STPP (Y 16 252, 15479 uaz 14.754 fladniude
0w - w < . S
aRIANSIAY RamInAdeuaTiadoR s e R AT No YRS zeokie Ghy
18.975, 17.945 uaz 17.289 UAAnIUADAASA IS IAY UGXHAM INATEURILKIEI BN
o I [~ L -
niaulizneuesens STPP (T 18.259) 17.635 ua 17.238 HaAnsuADAATAIY
o » 1 - w AI y c!. Glu F-1 :
2191 1INNITNATBURYIT fmm‘ﬂuwu=uaqunﬂanmu’i“umamuqmﬂgu-lfmn
o [% : Y o ! o
azauilunyswsmlenfmudawurirresda I ATeY SInms

w H = = 1 w 4
nage vruMREIenMld ULz ne UTBISTPP a1 nnihiNunn T maEnlenTi

. " .
sz neuueq zeolite ssyAaey luamIz@uIRU



Thesis Title Effect of Water Hardness and Temperature on the Toxicity
of Detergents to Puntius gonionotus Bleeker and
Oreochromus niloticus (Linn).

Name Sirikul Vongsirisopak

Degres Master of Science (Environmental Biology)

Thesis Supervisory Committee
Suchart Upatham, PhD.
Rojana Keawjam, PhD,
Siriwan Jantataeme, PhD.

Date of Graduation 10 May B.E. 2539 (1996)

ABSTRACT
The semistatic bioassay study was conducted in order to estimate the median
levels of effects of water hardness and water temperature on the acute toxicity
of anionic detergents to freshwater fish. It was found that toxicities of both zeolite
and STPP were affected by water hardness and water temperature.
The 96-h L.C50 values of zeolite to Puntius gonionotus in soft, moderate and

hard waters were 17.052, 16.253 and 15.628 mg/l respectively. The 96-h LC50

values of STPP to the fish at three levels of water hardness were 16.413, 15.76%

and 15.232 mg/l. respectively. On Qreochromis niloticus, the 96-h LC50 vaiues
of zeolite at three levels of water hardness were 19.053, 18.631 and 17.773 mgil.

respectively. The 96-h LC50 of STPP at three levels of water hardness were
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18.418, 18.959 and 17.485 mg/l, respectively. The detergents were more toxic in
hard water than in soft water.

The 96-h LC50 values of zeolite to P. gonionotus at 27 C, 30'C and 33°C
were 17219, 16413 and 15.028 mg/l, respectively. The 96-h LC50 values of
STPP to the fish at three levels of water temperatures were 16.252, 15479 and
14.754 mg/\, 1espectively. On O. niloticus, the 96-h LCS50 vatues of zeolite at
the same levels of water temperature were 18.975, 17.945 and 17.289 mg/,
respectively. The 96-h LCS50 values of STPP at three tested water temperatures
were 18.259, 17.635 and 17.238 mg/l, respectively. It was found that toxicities
of detergents increased with increasing water temperatures. The toxicity of
detergent varied with in species, and the toxicity of STPP was more toxic than

zeolite in the same condition.





