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Title Utilization of Wastewater from Pickled Mustard Green
Industry after Primary Treatment in Sand Worms
(Perinereis nuntia Savigny) Cultivation

Author Miss Ladawan Nakanakup

Degree of Master of Science in Fisheries Technology

Advisory Committee Chairperson  Assistant Professor Dr. Prachaub Chaibu

ABSTRACT

The growth rate and survival rate of sand worms (Perinereis nuntia Savigny)
cultivated in wastewater from pickled mustard green industry after primary treatment, were
studied. Sand worms with initial age of 60 days were raised for 60 days. The experiment
consisted of 5 treatments with 4 replications each including wastewater from pickled mustard
green industry after primary treatment mixed with seawater at ratio were 0:;100, 25:75, 50:50,
75:25 and 100:0 (C00, C25, C50, C75 and C100) respectively. Results showed no significant
difference (P>0.05) in survival rate of sand worms (68.44+13.39, 77.1942.13, 59.06%13.58,
65.62+10.82 and 41.25%10.42 %, respectively). Weight gain in each ratio was 0.8810.07,
0.7310.03, 0.8710.18, 0.47+0.04 and 0.0910.02 g respectively. Weight gain at ratio C00 had
significantly higher (P<0.05) weight gain than C75 and C100 but was not significantly different
(P>0.05) with C25 and C50. Length increase of sand worms in each ratio was 4.1131.00,
4.161‘0.76, 3.19£0.35, 2.42+0.19 and 0.1910.63 %, respectively. Ratios of C00 and C25 were
significantly higher (P<0.05) than C100 but were not significantly different (P>0.05) with ratios
of C50 and C75.

It can be concluded that from this experiment, wastewater from pickled mustard
green industry after primary treatment mixed with sea water at the highest ratio of 75 % (C75)
cultivated in sand worms under specific experimental conditions, showed no effects on growth

performance and survival rate of sand worms.
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Fasal Sy lnugedes. 2541, Yszantmwmaesewnwallslawn (Spirutina spp.)
as : s = = o
Tumsaamilled Tulasiau nezveareda veninaanlssnuminaes. Ineniinus
Ysgya In umInedouitaa.
I a ar Y ar ar o 2 =
Auienasiauidsziarods Sandagine. 2547, msmnz@eunisansiglulsunzdn
o 1A
[52UU09U 18] unasiiun hip://www.fisheries.go. th/cf-phuket/polychate.htm
(18 FUIAN 2551).
a =) [} W s a‘f =1 A
gina yurtiudn waz wed1 ofueniuui. w1l mswzRsunsaannedaeaie.
¥
ATUNHA: FOTUITeNSWeINTMh YaanIsiunIINendy. 4 u.

L=y =1 . N . N !
. 2548. TA5IN19 MSHARMINTEINTIY Perinereis nuntia, Savigny laoaye

a ¢ A o w1 AL
weawaiydedluermsdmMSuWeuIWHE I Litopenaeus vannamai, Boon,
b
n3amne: aafudsenswennsniad pnasnsalumInends. 54 u.

v 9w s -
. 2549. M lgnsiementuIagBounsoans1o Perinereis nuntia,

Savigny UNUNSWEITUIA. U. 229-236. 1u enumsdszguivims

a ar ¢ o oo = ar
HHIINLTDUNHAIAITAS ﬂ‘iﬂﬁ 44, ATUNWA: Nﬂ??ﬂﬁ?ﬂﬁlﬂyﬂﬁﬂqﬁﬂ{
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ar ¢ = 1 %)
dnuel PoulH. 2548, navesmsaialwaeamelsu 17 usarh laasend progesterone
NNUNNWILINTIY Perinereis sp. NOMINIYVBUTARINGINDIE Penaeus monodon.
= = d (= £ o = a
tinusSygn n awma TuTadFinm gaingalumIngiay, 87 u.
=y Y a o o o : g
wsuwa Sagy uaz 1vugns ndugaus. 2524, MIMIANIN0INISINUYAMIHATINIAL
v aw a o = 1
UHAINYU, N3INHA: amTuISyInnmaniuazva lu Tagura szmeing.
317 U.
o aara o = oar o = F- -1 9 &
aueA @2550151A uoz Tozwes laAwug, 2527, msanm¥Ineuialszmsvedldasu
21aY4iq Perinereis nuntia brevicirris Tuusnawads 8.435191 a.501)3: 18911
HamITamadvidning asgdnemansuazaoiiamlszaeainy. njunna;
@ S ar | a a o
AOITUATIUAE WAL AL INGRUAEA SRS, 6 1,
=4 o = [ s I3 Y o d o1 ¢
o1hnd Insgssal ladin. 2550. Tassadssyiumraduese oz adamsiranimesiuena
d 1o ar = d ol d
uaz lelnsuesAninmimIsinnetasnavesmisanaranImsinussauas lelaa
d T @ @t Ty = = L= ‘;v a :
wosanomsHann S lamidngn, InndwusdSyan In muvuwzdeadadi
Y o o
UHINIRUNYATAERT. 73 U,
o od a s P = Qs d o o = a
Bersnsal Sasnas, Yma ndwdasy, wadnol d1519y518g5 LAz qRe NoIsen. 2550. vl
waz A1 © MW 0aN510 (Perinereis nuntia, Savigny). 4. 342-354. 1u s1891ums
= [¥) i o e
sz gamMmaInIng Ve INEENEAIMANs A3IN 45, AN

YA INUIRUINHRI RS,

L |
oo a A

a ar as a o = @ 1
glsasya Tmuna, Imwr Jauna uaz 3159 Aszifoses. 2548, msHnhRahdums
o w 1 E& = ¢ Y
1hifadausisaInaae Inemansuazmalulagni sl sz 9.059 i lss: Tayailu
msealaazlsung. a5 uvineduma Iy laos1suenass %,
38 1.
Ty #2919, 2548, MIEHRFos INUTHITMIUNAUAUDINUAWIBINS 18 LasNaUBIEsaRa
él' 1 -] ] 19 o = = o & dv [ a’év
gosluunemsWanvedlumifenaid. InndwuslsagIn (wizidesdaii)
UATINIRUNYASAERS. 96 1.
1N YU, 2550. MIWANINBENBN Amphora delicatissima WILENNGBISINTHA
d'. o F=Y o ar = R . . a = o (=
ot ue M sMIsIaSuaMIUINSBINTIY Perinereis nuntia. Tn1iinusdsyann

= = o = Y
TV IF 1INV TATNINNSLD. QW’]ﬁ\?ﬂi’(ﬁMﬁTJﬂU'}ﬂU. 123 U.
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= = < :
'ﬁsmnmswﬁf]mmwm

= d
1. maanzHdsuaman e
=S
SRPTGEY
1. Oxidizing solution
P = o :, =y 1 o s
wisums lwdeutaldnanlsd (%) wieo M4 end wu lewes, naosonsd

Ffinao3ulsEne 5% $1190 10 ml. waufundy 40 ml U5y pH ypsesazauliog
5sM9 6570 Sawnsanie HCl TaslFasnausening HOL 1 dau wemshndu 3 daw)
msazam’fmm‘%’auﬂlwﬁnﬂmﬁﬂﬁ

2. Rochelle salt solution

AYRIBE5 Rochelle salt  (KNaC,H,0,.4H,0) $1471 50 A3 “lmfrmgu 100 ml.
u&2d 30 19 Ralid uRaify Manganous sulphate (MnSO,) 50 mg. iduduindy
Usiarnuew Tantl 19 1dUSumsasy 100 mi.

3. Phenate solution

.

azow Tmdoyleasonlod (NaOH) 2.5 nF ez Wuea (Phenol) 10 n3u luiiy
naudsirornuew Tudle 18 185 masasy 100 ml IR uusB3ludidu easesoulninn
917iat)

4. Standard Ammonium chloride solution

1 NH,CI fovua 3.810 ny avawluihnduiiysrnuoy Tude 118 1,000
ml. ¢ \fesazaiousy Tuiiswasguifianududu 1,000 mga ﬂmgug]ﬂmﬁa:aw 1
$1u7u 5 ml, §99198 203184 500 ml, a2 IRensazasuen Tudlonns gu Afinaundudu 10
mg/l mmfug]ﬂmﬁazaw 15 ml Sevndaethndu s00 mi. zldmsazaoueuluidi

wasgu flinnmdudy 0.3 mg.n 143 Standard Ammonium chloride solution
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TEMsuATIEH
5 .
1. At 1900 19 HIUNSNTOIENTZAINNTOI $11IU 10 ml. 831y Beaker

a

50 ml
:q' 1 r as r 3 =
2. vauzghdiegna i Beaker IAANEITAZAY
Rochelle salt solution 1 vae
Oxidizing solution 0.5 ml
Phenate solution 0.6 ml.

3 1 o o o @ 4
3. del3oeation 15 ufi el msazaedhfAsenand
4. il 3anmsqaduuadiunios Spectrophotometer NN 630 w1 Tiuny
¥ r
(am) W¥ U Reagent blank Tau1411ndU azim3eu Standard solution 1A8Td Standard

¥
Ammonium chloride solution (0.3 mg/1) 98719012 10 ml. WNUAIRETNIIAZIAY AT ANY

Tudo 2
o J ¥ =) =1 al =,
5. aamarudutuuen Tuide TasfSeuRvutumsazaousn Tusdle

¥

1933 91931 A1U295079 Total ammonia-nitrogen AIYANMS
C2 = Cl A2
Al
Tag C1 = mwm%’u%’wm Total ammonia-nitrogen 114 Standard solution 0.3)

¥ ¥ . .
ANUVLUNUDY Total ammonia-nitrogen Tu Sample

C2

i1 Absorbance U4 Standard solution

Al

A2 = i1 Absorbance VB4 Sample
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2. mamnzrdTinallulas

AETGIY

1. Diazotizing Reagent

F1e5 Sulfanilamide 5 N3u azawlumsazaunsanie (Iagldnsandeo @Een
Wt U515 50 ml. azanelurindy 300 ml) udaduieduls 145 inasa sy 500 ml

2. Coupling Reagent

‘]?ﬁ’f’f‘l‘i N-(1-napthyl) — ethylenediamine-dihydrochloride 0.5 N5y azaylu 5’]
AdU 500 ml. ifiu TR Ea m%umsaxmﬂﬂlwﬁnmﬁauw?mﬁamsazmﬂLﬂuﬁﬁvwma

3. Standard Nitrite Solution

93N TALAW Sodium nitrite (NaNQ,) 0.4925 T azmﬂiuﬁmé’u 1,000 ml.
(ldmsazatennududy 100 mg NO,-N) 9aa 1502070 Standard Nitrite Solution (191Y
Wt 100 mgl NONY$1MM 10 ml FevisdreniindulFIdTes 1,000 mL (14

M5arwANIINYN 1.0 mgl NO,N) 1¥msazaie NO,N ADanuuty 1.0 mgl i

4
@ a

Standard Nitrite Solution L%B%Nﬁ?‘iﬁ&ﬁ?ﬂﬂ’mﬁ?ﬁllﬂdu

U517915 NO,-N ANt 1.0 mg/l. 159919 e
g S Tt ANUYNIUTITASAIY NO,-N (mg/1)
Arerinduld 1auSuas 100 mi. (mi)

0.00 0.00
1.00 0.01
2.00 0.02
4.00 0.04
6.00 0.06
8.00 0.08
10.00 0.10
15.00 0.15

20.00 0.20
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k4 r
YFu1ms NO,-N anududu 1.0 mg/ Sovradaoindulisuins 100 ml. doq
»
b4 . . . LY = o
¥1n159AA20 Volumetric pipet 8911 Volumetric flast :1nWHANTUMS ARSIz M Taza w0l
2 = nl ul L, 3 P D . o ' W
FEmainszd ' lasdudadrennvuiaigiu delia nuduiussznieanududu No,N

unuX) A AMsaTura (N Y) Taen1siudimunis Regreesion agluTalsunsy Excel

s haaed
k4 »
1. #291d90139N599AWNTZATENTD9 SO ml. 8311 Beaker 100 ml.
14
2. IAYA1582a10 Diazotizing Reagent 1 ml 161 1%isAuha A 2-4 119 uda
= . ] VY v A uy 1Y a oA @
(AH15828 10 Coupling Reagent 1 ml. 1weh Ididnruia Hoeratdos 10 uii e laoiu 2 42 1ug
© @ 1 o ¥ 4 S A4
3. il danimsgaduueedionies Spectrophotometer MR 543 U1 THIUAT
o r 13
(nm) WioUAU Reagent blank 1aaldnivndu unudiaisiuasduasazaslude 2
4. AwrmAIA LYY nitrite nitrogen (NO,-N) 91005 91ATg MR 1A
' ¥ AR b ¥/ .k
5. uaam RN nitrite nitrogen (NO,-N) Wil nitrite (mg/1) 1R

fn 3.28
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3. myanzvlimathunm

AT

1. Diazotizing Reagent

F3717 Sulfanilamide 5 N5V azavluesazarsnsenae (lasldnsanie (HCD
&t U3ines 50 mi, azanoluringy 300 mL) udadushnduln 1805 nesasy 500 mi

2. Coupling Reagent

%’a 19 N-(I-napthyl) — ethylenediamine-dihydrochloride 0.5 N353 9@ wim‘iyw
ndu 500 ml. i luwaaden m'%’u;umsazaw“lmmmﬁauw?mﬁammzawﬁluﬁﬂ?ma

3. NH,CI-EDTA Solution (u2u)

Faesagae NH,CL 150 n3ulushindy 500 mi

4. NH,CI-EDTA Solution ({19919)

ARETAZAY NH,CI-EDTA Solution (1) 91048 3 13 50 ml, dev1adanih
nﬁ"u Ty 2,000 ml. IANEITAZAY Disodium Ethylenediamide Tetracetrate 914794 0.3 A5y M
m35U5u pH 1914 7.5 (lesiduensnzais NaOH)

5. Stock Nitrate Solution (1%14)

Famsazaw KNO, fikiumseunds 07218 ndu azaneluvinanlfla
1,000 ml.

6. Standard Nitrate Solution

AANIIATAIY Stock Nitrate Solution (L%’mﬁ'u) 1ude 5 A1y Volumetric pipette
$11 50 ml. azmsushindulwlgysinasasy 500 mi.

7. Copper sulfate 2%

§161150% 870 Copper sulfate §117% 20 N3 azanelihinduldlg 1,000 ml.

8. NIANAL (HCD) Wyt 6 N

9. K4 Cadmium
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Y=} =3 '
AEMIANTIEH
= = A
1. msmiouunadion (Cadmium)
VHe Cadmium Uszanas 25 nfu ualunsa HCI (hsaunde) Wudu 6 N naudoe
¥ ¥ 1 14 »
uaufuazoin sz 5 1) masans uazd1sdethingu wa1e 9 AsunuAnduNI9
>

nnua1TeTa1e Copper sulfate 2% U518 200 ml a1l Aaudeuviaun

1 - o o :’ = o S 9 Vv a
sz 5 W niesunsenaatuIuene 1 azimemisazatelWiude ua AN Copper

¥ ¥
) ] = Q a Y = o |
sulfate 2% ¥oalnuaslyl nauMesunaud s way Mawduaounals q nde ufandnd
‘S N 2 ). i . .52
nafadu niudedlehindusunseit lfindnieafnog
a o

2. MIMTBUADAUILAALIYY (Cadmium Columm)

= 3 o at s 1 3 s =1 o e

wuthinauasluaeduililar vntduanunelioy (Cadmium) MaiouTiaslu

as o 9N ¥ = s Y cy L] =1 o ¢/
aodutl I lanugedssum 185 wuAwas Snwiszauthldviiuunadion fin1sds
UAANEN(Cadmium) Taulde15aza10 NH,CI-EEDTA Solution (139919) $1U9U 200 ml. 1Y
AU A881991 9 uazfiaSoumIazae Standard Nitrate Solution $143U 100 ml Ay
¥
o @ @ o'

#1502010 NH,CI-EDTA Solution (dudu) 2 ml. s1ndwmmsazaivasluaeduild lnaasly
8931 7-10 ml/uh

4 b
o @ r ] o s o
3. mawsoutidleiauazmsdiuiiaslunsduy

b
o 1

AA1IIAIBE1NHIUNINTBIRAILNTZAINATEL TIUIU 100 ml. HEUAUEITAZATY
- a :j al 4 ' 9/ r as
NH,CI-EDTA Solution (191) 1171 2 ml. 91ntumaslunedui Yass 1 Inardiulusa
g :r ay d PN P

7-10 mi% (Fa1dszuin 10-15 WId) 91917 25 ml wsniie wazuysuinsimde 13

4. mMyaiad uaznisiam Abs. (M3uas e lulasd)

s 1 a & o ] s o (=S
AATITAZAIBHAINNFIUADANY 91U 50 ml. Tasrunoduides lnu 15

b k4
W MINTUANT 1592 A1Y Diazotizing Reagent 31424 1 ml. e 1vidhiu #a14 2-4 1nd 1da

¥
al =y

IAUET¥A1Y Coupling Reagent 114U 1 ml. men1¥it 1w Peeation 10 w1 ua luifu 2
$1 e mrnvduih llSammsaadunas (Abs.) A28AT09 Spectrophotometer ANAY 543 17Ty

UAT (nm)
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5. 019¥1 Recovery factor
1AY9AN582810 Standard Nitrate solution (0.1 mg/l) $143U 100 ml. 11

HEUAUE1582A10 NH,CI-EDTA Solution (189919) $1147% 2 ml. nnsfumaslunedn Ude
T varulugns 7-10 miauf 1aih 25 ml, usn uazdudSinasimae 13

gamsaza 1wy 13 50 ml. iWumsazaIua Diazotizing Reagent
§1u9m 1 mi, W IR RS 2-4 unFuduuesazas Coupling Reagent $143%M 1 ml
wihlfidhuiiaBedratos 10 Wi iy 2 92100 1hluSasnsgadunas (abs) &
19599 Spectrophotometer AAAY 543 W1 TUILAT (nm) WHeUFY Reagent blank Taoldaiindy
et wasimsazaslude 4

N1 F (Recovery factor) = (0.1 mg/] U84 nitrite nitrogen / AN
YBY nitrite nitrogen ‘ff‘i?ﬂ }x 100

o 1 ¥ . . as "w
6. FNUIUMIANANUALUYUY Nitrate nitrogen AU

Nitrate nitrogen (mg/1) = ({(A-B)(F))/100

Taan A = anududuveslulasy Ak aodul
B = anududuvaslulesy #'lusmiu aedul
F = Recovery factor

o 1 . . cfy .
7. ¥1Msuilasn Nitrate nitrogen 115U Nitrate (mg/1) Tnogaidae 4.43
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4, m3AzHm Fled (Chemical oxygen demand)
REIGEY
1. Standard Potassium dichromate 0.0167 M

=

91 Potassium dichromate (K,Cr,0,) figaintgdl 103 °C 111 2 ¥2Tug Farindn
W18 2913 nu Tdaslutindulf1dUsunns 500 mi. ifin H,S0, conc. 167 ml. Loy HgSO,
333 n3y aulvazaofie IBIRSy uazdsudsins1¥a Ty 1,000 ml.

2. Sulfuric acid reagent (H,SO, + Ag,S0,)

1A Ag,S0, adlu H,S0, conc. TuiSua H,S0, 119U 1 ke/ Ag,SO, 5.5 N3
danald 12 fu e l¥azan Ag,SO,

3. MIAE!EUIAIFIU FAS Fe(NH,),(SO,),.(6H,0) 0.10 M

83018 Fe(NH,),(SO,),.(6H,0) 39.2 niy lhnduidy H,S0, conc. 20 ml. 1aoe
iy uaztdudSuias1dasy 1,000 ml. Ao Standardize 150EAWHRY Standard Potassium

R :f 4 o = o o = = Y a
dichromate 0.0167 M 9nASIARINITUNST 1LY 3108 TauAumsazaioaslunasnlsylSuins

st < o= Lo ) & ar
10 ml. 191317184 181 Ferroin indicator 1-2 HoR 4A2 WUAITANUAI1TALAE FAS

anudutumsazaw FAS = ml ¥84 K,Cr,0, 114 laumsa X 0.01

ml. 499 FAS 714 lums lauasa

4, Ferroin indicator

T3 lnged

1. 1A58u1AAYBY TAudlsdieasara1e H,S0, 20% ﬂﬂﬂ§0ﬁ8u1%61u

>, Tulmidredsasluvasadoutszina 5 ml. (ﬂ?mmmauﬁ?ﬁmrjwﬁuaﬁ
FulsunaEion Ty 01 Sn i lsedad wooudaduindu g 18Usnas 5 mL)
#3011 Blank ﬁﬁmﬂar_hqmﬁauﬁuuﬁl%‘fmﬁuuﬂuﬁaathq*&

3. WM ADAUBYNUANTISATANY Potassium dichromate (0. 1N) §117% 3 ml. LAY
11582070 H,SO, + Ag,SO, 06199719 $11191 7 ml. 91717115191984 Block udh T e lugown
figamgil 150 + 2°C w2 $alus shmsavaweenaingeviia 131y

4. INEIAZABOONINNABABDYAY TLYIR YTy Whndudademsazans

TunasagosmsiuasluviagUsusy @ Ferroin indicator 0414 2-3 nom
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5. wimslamindae esazainannsgiu FAS Taehesazateezase 9 1Wlaou
= - g a2 I3 LI = : 1A = )
nndwmdsududAvoumdsaduddudufmimiauns uaesifgngReadTunsaisazais

WINTFIU FAS

6. MSAIUIN T 1A (me/) =  (A-B) XN X 8,000

ml. U99316286714

dgin A = ml 999 FAS #191uns lamsaued Blank
v ¥
= ml w04 FAS AlFlums lamsaved iidled1a
N = anududuued FAS (0.1N)
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a dt o As a .
5. MTUA5IZHM1107 (Biochemical oxygen demand)
aa
6Ny
o w ' : ' =t =t o = o 2 1 =
1. nudegnilauds Tled swdutlagnladnie Swea Tdifaneseima
¥ ) i
Wnmaesndeuazmenswsnlaeldiniesin DO meter 12 lAR10anFRUaz MBGLA =
DO,
o oo r =Y :’ g & Y o= 1 W Py
2. shwaeniamesngiauazainiuaistlagnldainldludarvquaungin
ganil 20 °C ww s T deasudimuaud nhdet A eendivuiimiosy v ldan
o s oA
PONTIIUAIMTD = DO,

3. Awamm 1198 (mg/h) = DO, - DO,

We DO, f1pDNFIIUAZABISUAY (Tulsn)

DO, fAeonguarawiimas (uh 5)
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= o
6. My imnzviUTinwensiswemvn
=4
ARG
1. Sulfuricacid5 N
¥ 9 ! Qw ¥ ] 4
Tavgansa Sulfuric 1Wudu 70 ml. 16 Vol. Flask v11@ 500 ml. 7ie 1 3a1udu 17
¥ ]

PUINAU AUATY 500 ml.

2. Potassium antimonyl tartrate

¥ ]

82810 K (SbO) C,IL,O, 4 H,0 13715 nFu @2y 1nau lu Vol. Flask auAsY
400 ml. ud i 13 uvaargands

3, Ammonium molybdate

o ¢ @ o = ]

azae (NH,), Mo,0,, 4H,0 10 N74 A201NAU 250 ml. 1NV TurIRHAAAN 1Y
Fidufigungd 4°C

4. Ascorbic acid 0.1 M

o : o vy d A a o o

azaIu Ascorbic acid 1,76 AFN Ui nau 100 ml. urdiuiiguvail 47 ¢ inu'l)

Iéunu 1 Fland

¥
5. Combined reagent NerUIAZAUA1I AIVDATITIUAI

Sulfuric acid 5 N 50 ml.
Potassium antimonyl tartrate 5 ml.
Ammonium molybdate 15 ml,
Ascorbic acid 0.1 M 30 ml.

o ¥y & wwgyd ay v
’cT‘I‘iﬁ?.tﬁ’lEWlﬂG]’JGlﬂﬁﬂ@‘lﬂ'ﬁwuﬂqmﬁgu‘ﬁﬂdﬂﬂu BAZABRIVITNITHTU

b3
=

[ 3 &
msasaunpzivi Ifidhnufazdnwd iy mades nuyuii g maie 9 afudinea
¥
Pranlanouih 114 uazensazarwilnu 13 1Afes 4 .
6. Std. Phosphate solution
ar :v @ ' =1y
aza1y KH,PO, 0.2195 niu Tuiindu 1,000 ml. ud? Mdililegaarsasateiiun

& y & g o :
50 ml, Weaed1ethnaulfidu 500 mi. 9214 Swd. Phosphate solution 5 mg./1
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FEmsdmaed

1 Zanfewdaildhsmsazaw nia HOl waushngy 11 udaddaoien
Zreim (Fuldmadnnon) udadedamindunats 4 a¥q

2. % Glass fiber filter Juthndus 24 1y, udniroonuie 131 (¥nseay
T899 Whatmah No.42 un 14)

3. A11hEI9E7 100 ml. N09HIN Glass fiber filter 2619384 suction (M39N304
FTUNTYATMATOI Whatmah No.d2 ufamihdedafinsed]d 25 mL aslu vangusug nen
phenolphthalein 1 1oa MinnaFiag 1¥1ea Sulfuric acid 5 N 1 Hoa n3ou1nnMaudlag
m'ld

4. 1Ay Combined reagent 4 ml. (w81 1914111 7413 10 W97 ug i 30 107

S5 ﬁ‘:\‘lfh 0 ﬁumm?m spectrophotometer ﬁmmmaﬂﬁu 880 nm. 938 blank 1At

kY :‘ M ' ow LY '
MIIFNAU IAUT1IA199 ilouthaietig
¥

6. 1111129019919 4 UIBIUAIRIIATDY spectrophotometer NANUBIINNY
880 nm.
¥ ]
7. @319 calibration graph Tavlar std. Phosphate solution 5 ml./1 WEruiINAY

MUATTN

T 3 ]
9 ¥511a3 std. (ml) AluazIvi@uhaduaula
U71184 PO,-P (mg./1) i\
Y51195 100 ml,

0.00 0.00
0.025 0.50
0.05 1.00
0.10 2.00
0.25 5.00

0.50 10.00
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¥ 14 " 14
¥ o [

144i191%iA1 Std. Phosphate solution (H1nAw) Fasi 1nda i 00 udavimiRiTiAn
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