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Research title : Wwater Pollution of Sewage Water Effluent from

Scientific Laboratory Building of Srinakharinwirot

University Prasanmit.

" Researchers . Seriwat Saminpanya, Nirand Boon-ingpirdpeng,
Somchai Sornvanee, Orapin Cheerrapong.
Chinda Tambunchong, Pataneeya Chaivasuk,
sakorn Pholkluay, and Injira Niyomtoon.
Month, Year - August, 1994,

ABSTRACT

The purposes of this research are to check the quality and
the quantity of the sewage water from scientific laboratories of
Srinakharinwirot University Prasanmit and to.use the rusults for
planning to construct pre-treatment system. The quantity of sewage
water, measured form the sewage water tube d{rectly and the drain by
using cylinders and weir, respectively, {s 5,344.5 litres per day.
After the chemical analysis. the statistica1 methods are used to
analyze the data. The results can be divided into 3 parts as follows:

1.' By the descriptive statistics, the color and the odor of
the sewage water are unacceptable.

2. By the test of statistical hypothesis with the 0.01 level
of significance, the temperature and S$ are not over the standard of
sewage water but BOD is over. Furthermore, the guality of DS can not

be concluded that it is over the standard of the sewage water.



3. By the statistical interval estimation with the 99% level
of confidence. pH is in the standard interval of the sewage water.
Since there is no standard of the sewage water for TS, Alkalinity,
Acidity and COD. the guality of those variables are presented in

the forms of intervals.
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J3naeTnaainfiagny  (nly  nl¥lunnIneaay

=
1t

-
I

3.2.8 Ui1af (Biochemical oxygen demand : BOD)

nhInIRtATEasn1TaandLaunaed Al Taadi Azide modification

d a ¢
LAasaYNauaEAln I

1. §auqmmq§ﬁ 20° 7. Bha Precission Scientific, Model 815
camwil -10 - 55° 7.

2. Ln?aqtﬁuaanﬁtau gﬁﬂ VWR Scienbtific WNo. 1074

3. MTEUBNATY AWIA 1,000 NAARAAT

4. 9% BOD TUIA 300 NAAAAT

d17ian  (dwm¥uide  nutrient)

1. Phosphate buffer Solution A¥ana KH, PO, MMM B.5
n¥u, K_HPO, 4w 21.75 n¥u, Na BPO,.7H,0 3w 33.5 n¥u uar NH,C1
M7 1.7 ndu QuiniusazUiuluaa e 1 Aag (Foaeil pH  UtENm 7.2)

2. Magnesiﬁm sulfate solution A¢anm MgSO,.TH,0 31
22 5 niulwinnin ukawFuliainide 1 Ang

3. Calcium chloride solution azans CaCl, 39U 27.5 niu

Autanin uiau¥uuiutesiiide 1 AeT
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4. Ferric chloride solution @¥dna FeCl,_.6H,0 ERTRATE

w Y bW < -
0.25 nin TWiINAn uhauFudFuaa sl 1 aRg

o o o . .
AgiaTan  Dilution water

.: .'- 4 Y ‘ d 1 -y
1. 1aﬂuﬂnaunasﬂﬁlUtnu1#nqanﬁ 20° 4. A79NY 1 AW

LY S d e e a v 4 a
2. u'}“']naunlﬂu‘l']u'\lﬁuaﬂn%lquﬂ'}ﬂlﬂ'iﬂ*llﬂnaﬂﬂ:slquu.'\u

1.30 §2T7u9

- dfl . [v] o o I‘:u
3. LANdTTRTANANLUL nutrient uaATY 1 HARAAT ADNINANY

1 amT (Phosphate buffer, Magnesium sulfate, calcium chloride, Ferric

chloride)

LY -l e 4 ) LY
1. tRuaandiaueatian 5 owan L auANT L I TuA

= =l e ‘: (Y} ] 4
ATLRIONRIATIANTILHENT BOD

1. nanue % nay  Dilution

2. fiafsadnvay 3 Dilution, Dilution av 2 278

a o i

AILATIEN

1. irTrusnray DUIA 1,000 NaRfms An  Dilution water
o ¢ .
Fatauty o 300 NARART TRetuTNYR IR IN A

‘: - ] ﬂl\) o
2. Qauﬁn1aa1enaaqn11u1 BOD davtunizuanai AudIunt

J. ,
Ananuetd1n  dilution ratio

‘J
o . . - . 200
2. (Auin pilution wabter a41un15uaﬂn141ﬁuﬂ1u1n1n1u
- o
1,000 UARART
4. RANNTHRUAIBIGAIA TJanhilninadavainid wimdaziia 2 BN
s N 4w » .
5. nwanﬂawnnszuannqqa4§n1n BOD niasan’l? 10?8 Siphon
1 LYl w o :_', i, Yoy “ P T Y
ot M THiRNNY 2 198 Taaﬁuﬂuuwaqawn1ﬁua1ﬂa1n1ndun
. o . . v ")
§. n1pn 2 Dilubtion RINIURDUN 1 -5
. Y . X v 3
7. f1 Blank Tantfun Dilution water EINDURAUD 3 - 5
8. 11978 BOD duusaz Dilution 1inrnandianaradsin  (DO)

do A . < v v ) o ﬂ . v .
naun 0O A 1 DIR tnu111uga1uguqquun op® €. 1duL2an 5 I URIWINA

™
« =
W18EATLARALATBUIBN 1 DIA



e
o

ATRMIAMIAIAIIMRBINITARNTLAun T 1Rl (BOD)

(DO_ - DO,)

mg/]1 BOD_ = x 100

% dilution

w ' 4w, s v -
DO = DO  nadAIAENINTANIANTLIARIIATUIUN O
. ' J\lld v -
DO, = DO gavaIanIINiaLIAIMATTUIUN 5

3.2.9 %1ae (Chemical oxygen demand : COD)

. ] - v ) o o .
TR THIRA2MARINNTADNTL AUNNLAN  TR82E  Dichromate

reflux method

4 a ¢
LATRINANAzAUN TN

1. qﬁﬂvuuﬁu (Reflux) wiunw Bulb condenser 1 qﬂ

dv o
2. COD heater #ha Glass Col Apparatus Co. (qmnguﬁaﬁ

- 300° #4.)

3. Boiling flask nu1R 250 NARART

o
n1TLaTANAITaYana

1. Standard potassium dichromate solution = 0.025 N

) e ow 5 PRI TR .
MW K,Cr,0, auTnusen 103 4. w2 §2Tuv nwiauin desiccator

L 1) .

uaafeNr3 I 1.2259 a3n urtdazataTuiindn UFudFuiasinie 1 aas

2. Sulfuric acid reagent (8u Ag SO, d1M7u 22 n¥N

YY)

. ;oo -y 4 { w a * o ’
avlumia  H_So, tHuiu Fedowre 4 Afaniu wia 9 daud &enald 2 Gulhazang

3. Standard ferrous smmonium sulfate Titrant : 0.01 N
azana Fe (NH,), (SO0, . BH,0 47w 3.9 niuluwiondu uanfn H SO,
=, .,
Y

v o . . » < - N o v - Y
LINDR 39 20 Maaasd s9Td aaTwaan uazieuuwnanTufTy 1 AR URIMIATN

LIufunasdiTaratou1niicne  TeaniinaT Standardization Au K,Cr, 0, 0.025 N



4,

phenanthroline

Ferroin indicator solution @azR1m 1 - 10 nu

nonohydrate iam 1.485 n¥u  wAr  FeS0,..7H,0 MM

a A w N v oa h. e v - a aa
635 HAANTH AL TUUINAL ua'll.auu‘mawm‘laﬂ'iu'm‘i 100 NRAART

5. Mercuric sulfate @ HgSO, crystals
. . o':l!\.“‘l . a

. Sulfamic acid (1¥dmimimengasniantia  NOD)

o Yo i

FFILATIEN

i T

1. aairfiiagiwn 20 NadaRy 149w boiling flask wIA
L] L )
250 HARAAT

- » " v o - 1 o
2. (AN HgSO, I 0.4 niw 0 Cl uan |avtwu

HgSO, ¢ C1 = 10

10.

Blue green Luu

o od
fun 2 - 11

o
]

1
18 Glass bead
(B Ag,SO,.H,S0, 1w 5 dadnns
\AN0.025 N K Cr.0, avil 10 GRRART  LpB1INLAN

Y ows

ﬂﬂnnaTﬁﬁqadwqéaLn1nugaﬂ1uuﬁuuu Heater

- J r - N ) «ar

\fin Ag_SO,.H,SO0, AHAULAITINIL 25 NARART MAYLDENET
: 4 -

reflux 1w 2'Haannqquu 120° .

¥ ) o s - ”
RetSmiEe Bie  Condenser A1pHARAu wasdFUUTHIRT

neR Ferroin indicator a¥1d 2 - 3 WDR

o Y 4
{ninsafan Fe (NH,), (S0, 0.01N un43nantUuaniann

Reddish brown Aadinawsid

. -l‘.' ..'. ar ] v o
n1  Blank TﬂaﬁﬁuﬂnauunuaﬁﬁaaannquaaLanﬁwixﬂnﬁﬂu

standprdization

ARAITOEAIBNIRTEM K, Cr 0, 0.025 N 9749 10 RAAAAT

- VoW w o a ma v o« v W . a aa
lﬁuu'\nﬂu?u‘ﬂﬂ?n’]ﬂ“f 100 HARRRAT UATLAN Hgsoa Lo w20 HARRAAT

341%1ﬁt§u Ininiapaa  Fe (NH,), (S0,), D.01 N 1f ferroin indicator

. v_ . . Ao
Fwas 2 - 3 woa whiRwaamn normality Bas Fe (NH ), (S0, nla
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nl X,Cr,0, 0.025 N

Normality =

ml Fe (NH))_ (S0, 0.01 N

N1TAMIMMIAN  COD

ta - by N x 8000

ng/l COD =

ml Sample

oD Aa A1 Chemical Oxygen Demand 310 dichromate
a i WaRdas Fe (NH,), (SO,),

a ao d, 1
b Aa NAAARTDAY Fe (NH, (S0,), nii¥ininia Blank

r
o

- { o <4 o
N 83 wuaitiaaApas Fe (NH_ (80,), nigininin Sample

o of o v
3.3 JG2LATIHUNANG

2.3.1 % - nAupauine 10ARAL3wTTMY  (Descriptive statistics)

a9 a
=

3.3.2 1Eﬁﬁﬁaqu1m (Inferential statistiecs) ﬁuéqqmnwwnaqﬂwﬁq

a ’ L ]
1) gunni SS DS WAz BOD 1R TARauANNASIL  LWINE

[ nl-
AunTswtunitiUion foe Teanngidnadnaday t wianninedauy 2

2) pH TS Alkalinity Acidity uwaz COD 1¥n1 7 TEN AN

L L

- -4 : & c‘l '
llU\.Hh\l RIRDANUNIIRANKIY & WTARTUANURY 2 tudd3nn pil ﬂﬂ'lu"lﬁ'?j'l\&

L} 4 t 1
Hugae (5 - 9)  dquaqdu q MulsmeTzrLdIouLnay



4
unn 4
-
HANTTI98

o o ) = L - .:i’i'-lu‘v o .
wan1tiTsudeaancdy 3 dw A UTHIMANIRGRTAIINIRLALRIAEY
S £ < @ {w
WANITILATIEUNISLAN  UATHANTTILATIENDANA
. ux
4.1 umuIng

L 1l L

Ry --a-‘J ‘-‘- . 1 :: (v} u
U7uﬁmu1nqn1naaanuﬂaﬁniaLnuadaﬂﬂqnqawuiﬂ aqudre11Tue1919 4.1

LI

] -k - - f
61919 4.1 USHaananeanatstTidianainaeingdrdrs  uda dasdniag

W
So1nn T RauI RS RN LAl 8117 lna
a1 anen
e -5
- vnan - 1 W LG
4R . ' z < o o
ALnuEaag9 NN w@n 1 @n 2 @ 3
1/dny 1/day 1/day
- d
17 N.#. 35 955. 3 1,341.7 882.1 i 1 =
22 H.4. 35 BO7.6 614.0 1,184.0 FNLANR LWL
- 4
25 N.8. 35 548.6 1,687.6 605.0 A@n 2 =
30 W.d8. 35 . 105.3 . 379.5 1,214.6 FnLANAME Y
4
3 n.a. 35 179.0 2,411.2 1,704.9 @n 3 =
B n.A. 35 830. 4 7,635.7 338.2 anii2inan
13 n.R. 35 39,4 4,965.5 . 240.6
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FAT9 4.1 (B

E AT TIHANA BN L AT Fa3n17Ina
pamaandaingd

Su - than - o LERETLT
Jhuinag1nin Qﬁ% 1 Qaﬂ 2 Qaﬁ 3
1/day 1/day 1/day

20 n.Aa. 35 253.0 3,675.6 1,085.5 1 day =
23 n.A. 35 1,018.5 3,570.8 752.7 TR TRLERRIN
28 N.A. 35 0.0 3,028.8 1,269.4 8 §2Tue

31 n.A. 35 1,205.8 1,605.7 736.1
5 4.A. 35 1,538.0 6,213.7 823.3
10 d.8. 35 417.9 2,448.0 1,780.7
14 d.A. 35 774.8 3,181.9 1,050.7
19 d.A. 35 3,288.4 4,253.1 1,461.0
1 n.4. 35 708.2 4,133.6 1,294.0
4 n,8, 35 1,214,2 3,447.3 837.3
9 n.H. 35 1,654.8 5,047.0 361.9
‘14 n.o. 35 194.8 3,316.4 757.7
17 n.a. 35 1,787.7 4,134.2 838. 4
22 n.n. 35 0.0 3,887.1 1,521.86
25 n.#. 35 0.0 5,590.2 " 357.5
30 n.u. 35 0.0 3,721.5 428.2

dalads 921.1 3,489.7 933.7 194=5,344.5




-y 'y <l
4.2 WanTidLRTITUNINLAN

40

v ¥ ' - s i - 1 Y] Qs 1Y) "
RINIIIMNAAAN wrtd AT IEEN T O AN TUNANUZUARN Y TUAETANA @489 4.2

- o s -“ [ -
1919 4.2 qmnﬂwuaquﬂnqn1uaaanaﬂna1911ﬁnuan11n14ﬁnuwﬁwﬁm1 R UivduNRT

o « Y 1
Eﬂn 1 (EDLAHGIUNRA)

i1 |3u-1hen-1 aumnil TS | SS |Alka- |Acidity| BoD | coD
A1 n d nau |©Cy | pH linity| CaCo,
3 | Rusqadne mg/l |eg/ljcaco, | og/l [mg/l [mg/l
mg/
1} 17-6-35 'uid |umiuw |29.6 j2.20(1,102 | 10 1s | 178 | 187
2 | 22-6-35 |3114u qwin |29.2 [7.25] 809 | 37 | 7s 147 | 551
3 | 25-6-35 |1 \wiiu |30.7 |6.60| 488 | 9 10 23 | 121
4 | 30-8-35 |tuiid i |29.9 [8.70| 391 | 8 90 33 53
5 | 3-7-35 |iwlae [wauniul29.9 |7.10] csz | 28 | 93 51 | 245
ARl ﬂg
6 | 8-7-35 {iwAae |umiu |30.3 |8.55] 551 | 25 23 49 | 128
aau )
7 | 13-7-35 {tind  |umiu {29.8 [6.60] 380 | s 10 12 | 75
1141
8 | 20-7-35 |U1 i [30.7 ls.15| 550 | 32 86 54 | 72
9 | 23-7-35 |Maiid owin 2908 l2.55| 744 | 19 251 51 | 155
1 TVAl
10 | 28-7-35 | Ns NS NS | Ns | NS | NS | Ns NS NS | NS
11 | 31-7-35 |Gidd  |umiwdifer.s |6.45| 262 | 7 s | 19| 64




BTN 4.2 (RA@)

41

§1 | Fu-1ian-1 qmngﬁ TS SS |Alka- |Acidity| Bobp | cop
ag 3 i pin @0 pH linity| CaCoO,
% tﬁnﬁdaﬁ1e ng/l mg/l Caco, | mg/l |uwg/l |mg/l
pg/l
12 | 5-8-35 |iwdae |umiu  |29.0 |4.75{ 423 | 12 23 | 159 | 877
FVTLAN
13 | 10-8-35 |iudae  |iwiin  |29.7 |s.25] 227 | 10 4 4z | 50
dTiai
14 | 14-8-35 |iufae [uwiw  [20.8 le.10| 338 | 32 7 70 | 92
15 | 19-8-35 {Mand  |vwaw |29.0 |6.60| =203 | 38 '8 62 | 158
ﬂ"l‘“.ﬂﬁ
16 | 1-9-35 |#u N [29.1 |2.10] 299 | 11 627 | 25 | 135
17 | 4-9-35 |uadae |imiin |30.3 |2.70| 315 | 38 173 | 47 | 124
Adw A17LAN
18 | 9-9-35 |iuAavdau wmiu |29.4 |2.50] 713 | s 306 | 152 | 510
anitian
19 | 14-9-35 [d wie . 130.0 |6.20] 270 | 87 16 | 70 | 608
.
20 | 17-9-35 [iwdae {imWu  [29.5 |5.50| 515 | 21 14 ] 38 ] 44
dTiall |
21 | 22-9-35 | NS NS NS | Ns| NS | Ns | Ns Ns | Ns | ws
22 | 25-9-35 | NS NS S | Ns| Ns | NS | NS NS | NS | WS
23 | 30-9-35 | NS NS Ns | Ns | Ns | Ns | Ns NS | Ns | Ns
NS = No sample
IS = Insuflicient sapple




R1T

W 4.2 (R3)

Qnﬁ 2 (RNLANAIUMAY)
81 | Su-1hau-1 BNNAT s | sS |Alka- |Acidity| BoD | cop
8879 3 i ndn [eo | pH linity| caco,
ﬁ 15uﬁ1aéw mg/l |mg/l|CaCO, | mg/l g/l (mg/1
mg/1]
1 | 17-8-35 [tafd  |iwin |28.4 |B.80| 543 | 2 | 183 50 | 60
2 | 22-6-35 [imwRoegulinim  [28.3 |7.10] 444 | 14 92 72 | 143
3 | 25-6-35 |11 i |29.0 [8.80(10,962] 23 99 36 | 132
4 | 30-6-35 |@n viiu |28 |7.80f 568 | 22 | 158 57 | 75
A1T10
5 | 23-7-35 |iwAay |upana-|29.6 {8.50| 359 | 24 | 118 126 | 762
aeu fan
6 | 8-7-35 |inAgusan wmuu {30.2 |6.60 213 [ 9 18 29 | 57
7 | 13-7-35 l&n o |29.4 |s.60| 896 | 18 22 66 | 140
8 | 20-7-35 |dn vwne |30.2 [1.70{1,285 | 23 1,825 77 | 485
9 | 23-7-35 |8 v [29.7 |7.00] 342 | 26 0 0 21 | 423
Ar7eAl
10 | 28-7-35 |iwtpe [umiw [28.6 |8.20] 532 | 25 | 231 81 | 41
Aan #1701 AN
11 | 31-7-35 |dn umiw |27.5 |6.60| 636 | 26 17 | 118 | 208
AVTLAN
12 | 5-8-35 |indasgu vwis [28.0 [6.75] 528 | 17 12 57 | 77
g17L80
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#1919 4.2 (Ad)
1 | Tu-Laau-i aumai Ts | ss |Alka- |Acidity| BOD | cOD
A ﬁ 3 nﬁu (°C) pH linity| CaCo,
% Lﬁun1aﬂﬁa g/l |mg/1|CaCoO, ng/l ng/l jmg/l
ng/l
13 | 10-8-35 [iwdas [iwiin [28.1 |2.10| 917 | 37 516 30 | 212
éu 15080
14 | 14-8-35 [&1 i |28.5 |6.30] 475 | 14 17 | 135 | 196
15 1 19-8-35 |tand  |wmsw |28.8 [6.80] 275 | 15 6 | 228 | 342
A1TLnN
16 1-9-35 [uavaau |au 268.4 |6.00| 583 | 36 14 36 80
17 | 4-9-35 |indae |iwie |28.9 |6.20|1,084 | 16 13 | 142 | 243
VTR
18 | 9-9-35 |iwdavaaw imiw |29.3 |5.700 54 | 13 6 36 | 68
19 | 14-9-35 |uwias |owin le29.0 |s.e0} 242 | 17| 182 132 | 494
aau REILT
20 | 17-9-35 {61 v |28.1 |6.05] 460 | 40 23 | 139 | 131
21 | 22-9-35 |du vmiie |28.3 |6.20] 800 | 54 14 | 199 | 124
#1954 A0
2o | 25-9-35 |iwdasan}imin |28.0 |6.10{ 800 | 44 20 24 | 64
STRELME
23 | 30-9-35 |61 il |27.5 [6.40| 425 | 47 14 | 300 | 408
AVaN
NS = No sample




A9 4.2

(Ad)

Jd -
@h 3 (ang2ins)
\

a4

B9 {in-1Rau-i auail TS | S8 [Alka- [Acidity] Bop | cop
LR 7 d mw o | pi linity| cacCo,
3 |ihufinagag ng/l |mg/li{caCo, | wg/l jwg/l |mg/l
mg/l
1| 17-6-35 |Muid  luwiw |34 |7.18] 204 | 3 56 $1 | 41
2 | 22-6-35 [312du |umiin [34.3 |8.50 345 | 8 85 12 | 11
weTnwan
3 | 25-6-35 |MWnd  iwiuaaa{st.s |7.60| 412 | 35 | 111 31 | 49
4| 20-6-35 [iwday  [usiu 131.3 le.90| 383 | 39 15 35 | 138
aan A7
5 | 3-7-35 |uwdae |owiu [33.1 |6.70| 338 | 395 12 20 | 45
Aal a19
6 | 8-7-35 [inq vwiw [31.3 [7.30] 187 | 10 | 125 35 | 45
7 | 13-7-25 |@n LMuAN9|32.6 [6.45| 394 | 28 29 | 148 |10,487
8 | 20-7-35 |rtana  |uwiu [34.5 [e.s0{ 340 | 30 13 25 | 49
aaududn] A
9 | 23-7-35 -|iwAay  |imin [31.2 [7.05] 432 | 41 | 112 147 | 155
aau a1
10 | 28-7-35 |indas luwiine |s31.8 [7.35| 404 | 32 | 126 48 | 30
aau A1
11 | 31-7-35 linmta [imiw |26.6 |6.20] 274 | 3 13 36 | 38
Aau A9
12 | 5-8-35 |0 wminen1|30.1 [6.90] 298 | 14 5 24 | 69




RIT1Y 4.2

(RA)

45

#1 | Su-1Ran-1 éuugﬁ TS $S |Alka- |Acidity| BoD | €OD
LY n e} nRu o | pH linity| caco,
7 1ihufinagae mé/l mg/licaco, | mg/l |mg/l lug/l
mg/1
13 | 10-8-35 |uwAae  1WMAI1|37.6 6.30{ 264 | 17 & 152 | 422
14 | 14-B-35 |imAsq |{uaana-]3i.1 |6.50{ 397 | 21 12 | 142 | 208
Ha5
15 | 19-8-35 linAae |umiw  |30.5 |e.80] 175 | 17 4 as | 148
Bau A7
16 | 1-9-35 |imAay [imin [31.1 |a.45| 250 | 18 21 60 | 135
8au F1TLAL
17 | 4-9-35 [T imimwenal32.9 |6.15| 243 | 33 10 77 | 118
18 | o0-9-35 [imi3n |umin [21.6 [5.90] =208 | 51 27 | ad2 | 462
T 71740
19 | 14-9-35 linenaui|imin  [32.9 |2.00(6,219 | 40 4,308 | 118 | 127
a1 A7 .
o0 | 17-9-35 {1Fmun tmiuaa{20.7 |2.25(1,868 | 34 1,170 74 | 183
21 | 22-9-35 [im3u  |imiu  |30.0 [2.20]2,184 | 21 1,689 39 | 116
LiiN #17
22 | 25-9-35 [tulid  |d 27.5 [6.20] 212 | 14 22 56 | 48
23 | 30-9-35 |Hwssu muuA12|29.3 {5.90] 134 | 17 18 | 780 | 2311
I
NS = No sample
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- v - oy
4.3  WanTILATISUNANANISHNG

a2 Ha 4 vy oo . 4.
n111ﬂnﬂﬁ¢uujnqqnn1nLwauﬁqmnwwnaquwnc?uqnuaanu1a1nﬁn1unnﬂq 1 Das
ANLANLAasANT2INg" ARAWTAVEIIY YTENAUATD
1. &
<
2. NAu
a ° o "X s - °
3. amupi (OO FalNRTIMENG A3 Tifu 40° C
1 » u
4. pH  FelmaTgouane A 5 - 9
5. TS (mg/D)
5 < YA s L oa
6. 5SS (mg/D FeNIAT3UANY A8 Litie 30 mg/l
G vy o4
7. DS (mg/l) TNAMIATZMMIANY A8 + 500 wg/l
8. Alkalinity <(mg/D)
9. Acidity (wg/D
g <4 Y a
10. BOD <{mg/l) Zuu1@RTFWUING Aa 20 ng/l
11. COD {(mg/D)
) ﬂ L]
HRTBNNITNAARIILHUILIL 2 1 Al
v 4 I o . e . . ! o
dun 1 Taa10d0AwTTaNY  (Descriptive Statisties) asidafAwTIaul
4 o J v oy
ﬂTUwanaqnwﬁnnaadxnnnnuﬂua:naunaeuﬁnq
< . L w aa . ' . .
daun 2 Tﬁﬂ?ﬂdnﬂagnﬂm (Inferential Statistics)
J w l: c‘: <4 - ]
Lu3411nd1uU1=nauuwqannaqqmnﬂwuﬂnqu1:9unaqu1a151u uR
- 1 - - ' { =
AT NAULISR TN BINBIELUINITILRTIEMION 2 ULy A8

1) Ta51Hﬂ11naﬁauduqaiﬂuﬁﬂu?uqmngﬁ SS DS uar BOD

2)  laniinaTdisuonandmiy pH TS aAlkalinity Acidity

4 ‘
dn 1 n113LeTIEREANATAATE ANAW T TaLY

4 . < w oy v a -
uanaenwsnaaaqLna1nu3uasnaunaqu1nqnsuﬁaqﬂuEUBaqnaEaﬂu'(n@au data)

TaudaTuURYITIY 4.3 uay 4.4



L L]

. - 1 ar . N4 w [l - (-2 o
R1TI9 4.2 3790UA70079 OO DasuIneniAuinsezAty 7 i INNITLAUTaNAT IR
23 ju
4 d d .
A SLUE 3R 2 iafl 3 178 3 @n %
-~ =t v w o ot 82 N o -,
(ANVANRIUIRD | (RDLANA WA | (And23ngn)
1. ‘tund 7 2 5 14 21.6
2. mm:u 1 - 1 2 3.1
3. INAAIBDN 3 5 B 14 21.6
a. 2 - - 2 2.1
5. inAay 3 1 2 7 10.8
6. AN 1 1 - 2 3.1
L 1 o
7. LNARNABBUBNLTAI 1 - - 1 1.5
8. &1 - i3 1 9 13.9
9. 117 - 1 - 1 1.5
o4 ]
10. LMABITY - 3 - 3 1.7
11. uagaan - 1 - 1 1.5
5 o ]
12. inaavaNLInIaanL - 1 - 1 1.5
13. wIRIABAU - - 1 1 1.5
14, #1R1adanUien - - 1 1 1.5
15. WIRIAUBAN - - 1 1 1.5
16. Auaaw - - 1 1 1.5
17. 129 - - 1 1 1.5
18, 171 JuLdn - - 2 2 3.1
19. 13a%un - - 1 1 1.5
T 19 23 23 65 100
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A1 4.4 d9uaud1a61e (T savianeRaninluinsasdte 9 fin annn11tﬁu§agnﬁquua
23
nAn 3&3 1 3nﬁ 2 19# 3 19 3 @n %
(AnLATRWNED [ (Bnaldauniio [ (Rndainen
1. (i 8 9 2 19 29.3
2. ueungudg 1 » - 1 1.5
3. LML 1 - - 1 1.5
4. hifinau 1 - - 1 1.5
5. LWIUAITLAN B 11 2 19 29.3
6. miludy 2 1 - 3 4.6
7. waanadad - 1 1 2 3.1
B. au - 1 - 1 1.5
9. Ay - - 1 1 1.5
10. MIEATI - - 16 18 24.7
11. umiuwsiinuan - - 1 1 1.5
T 19 23 23 65 100

K & o
f9un 2 avsataennauaTanlddniaauna

o o o
D 1ﬂ1uu1nnuqmuqu SS DS uar

UANIAHANARYAIRITIY 4.5

BOD HUTsﬁuuwa13ﬂunaeﬁmﬂ1wnaq
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R4 4.5 uanwstu?aULﬁauqmngﬁ S§ DS Wwar BOD AuTrAUNIRTIINTBIAMNY

v

LNy
o L ar ' ' o a aa " o Py
aniun Qmmwu'mq WIS ENVELNE IR RIY Yik:] A 0RNAABY ATINLA
n X
AN LANRIWIL qmngﬁ 19 29.84 | -67.0°5 {t£0.01318) = -2.55
o
(el 1 SS 19 22.74 -1.633"°|tC0.01318) = -2.55
DS 19 443.90 -1.041™%|tr0.01;18) = -2.55
BOD 19 76.26 +3.999° |tr0.013181 = +2.55
ANLANARNY qmugﬁ 23 98.70 | -70.198° {tC0.013221 = -2.51
J
(3ah 2) s 23 24.35 -2.076"°|tro.01;221 = -2.51
DS 23 990.30 +1.079"°|tC0.01322) = +2.51
BOD 23 73.32 +4.808° [tCD.01322) = +2.51
angainea qmuqﬁ 23 32,08 | -16.711° JtCo.013221 = -2.51
-:I
(i 3) SS 23 27.30 -0.733"°|tro.01;322) = -2.51
DS 23 718. 40 +0.765"°[tC0.015221 = +2.51
BOD 23 113.22 +2.615° |t£0.013221 = +2.51
AT 3 AR aanaN 65 30.17 | -38.288° 4 = -2.33
L] € o.,.01
SS 65 24.82 | -2.411"°) 2z, ., = -2.33
DS g5 734.40 +1.238"%( 2z, o, = 42.33
BOD 65 92.80 | +4.895° | 2z, ., = +2.33
S = Significant (Nusd1Ayni1eddi) NS = Nonsignificant CludisdRgnIvEnR)
t = nand Z = Z-test
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N1TTENINA VLTS (Interval estimation) B9 pH TS Alkalinity

ugE COD

UHAJAYAITIY 4.6

RI1T1Y 4.6 ﬁ1qn11Nt§aﬁud1n¥u pH TS Alkalinity Acidity wuaz COD

ﬁnwu# Qﬂﬂﬂﬂﬁ1ﬁi AR d1lngn 99 4 confidence interval
n X
anLAN pH 19 5.255| 5.255 & 1.359 W73 [2.896,6.614]
AT TS 19 466.600(466.600 + 153.947 W38 [312.653,620.5473
<3aﬁ 1) |Alkalinity 19 86.300( 86.300 + 51.947 nja [34.354,138.2471
Acidity 16 96.180| 98.180 4 125.670 W78 [-27.490,223.850]
coD 19 223.500(223.500 + 154.938 uia [68.562,378.438]
Anian pH 22 6.509( 6.509 & 1.038 nia [5.471,7.5473
AN TS 23 1014.700(1014.70541281. 2751380 ~266.575, 2295. 9753
(1aﬂ 2) [Alkalinity 7 151.900(151.900 + 27.115 n7a [124.785,179.015]
Acidity 16 175.800(175.800 + 35.533 mia [140.267,211.333]
CoD 23 215.800{215.800 + 109.312 n7a [106.4B8,325.112]
fin pH 23 6.504| 6.504 + 1.038 w3a [5.041,7.067)
129na TS 23 745.400{745.400 + B0B.751 M18(-61,351,1152.151]
(Qa# 3) |Alkalinity 6 101.700{101.700 + 43.434 W3p [58.266,145.134)
Acidity 17 435.300(435.300 + 783.132n70[-347.832,1218.432)
coD 23 147.400{147.400 + 81.499 W3a [65.901,228.899)
AT pH 65 5.982| 5.982 + 0.602 wis [5.370,6.584]
3 An TS 85 758.615(758.615 + 489.956 WI0[268.659,1246.5713
(1n% 3) [Alknlinity 16 120.700{120.700 + 33.991 #7a [B6.709,154.691)
Acidity 49 241.800(241.800 + 277.251 w¥n [-35.451,519.051)
coD 85 193.800(193.800 4 60.00 #1780 £133.7988,253.0802)
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