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Worrawat Tipjoy. (2008). A Study on Efficiency of Anaerobic Wastewater Treatment System
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Mathayomsuksa Il Students. Master thesis, M.Ed. (Secondary Education).
Bangkok: Graduate School, Srinakharinwirot University.

Advisor Committee: Dr. Sanong Thongpan, Lecturer Sompong Jaideechoey

The purposes of this research were:

1) to efficiency of Srinakharinwirot University’s anaerobic wastewater treatment
system to reduce the organic substances from the solution and suspension.

2) to develop laboratory direction on “Wastewater Treatment” to have high quality
and efficiency index of 80/80.

3) to try out the laboratory direction on the following outcome; students’ achievement,
and students’ science process sKills.

To study the wastewater treatment system efficiency, using wastewater treatment
factory in Srinakharinwirot University, by analyzing pH, BOD, COD, Oil and Grease, Suspended
Solids from wastewater compared to the standardization of polluted water from buildings,
under the Ministry of Science and Technology (1994)

The results from the research, it appeared that the average parameter of pH, BOD,
COD, Oil and Grease, Suspended Solids equal 7.34, 330.04 mg/l, 575.00 mg/l, 18.46 mg/l,
and 97.09 mg/l respectively. The pH and Oil and Grease were standardized as BOD, COD,
and Suspended Solids were not.

Sample of the study comprised 40 Mathayomsuksa Il students in the 2008 first
semester from Saint Dominic School. The laboratory direction on “Wastewater Treatment”
covered 5 topics; 1) Basic qualitative analysis of water quality 2) Physical of wastewater
treatment 3) Chemical of wastewater treatment 4) Biological of wastewater treatment and 5)
Development of water quality.

The results revealed that the development of laboratory direction were high
quality and attained the efficiency of index 80.26/80.71. The students’ average post-test
scores on achievement was higher than the pre-test. The students’ scores on science

process skills was at 83.88 higher than standard of 70 percent.
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o A = =3 QoJ
Wiwweud  aaiun

NITHLADFNNINNTIATIEIF

A o pH BOD COD Oil and Grease SS
NNAEXBRN 0N
(mg/l) (mg/l) (mg/1) (mg/))
1 6.04 412.00 628.60 20.50 128.20
20 1.8 50
2 7.56 296.00 536.00 17.41 104.21
1 6.10 425.75 654.40 18.20 133.50
3 W.A. 50
2 7.67 309.00 563.00 16.42 113.42
1 6.05 454.80 574.60 18.20 130.28
10 W.A. 50
2 7.88 338.00 483.00 15.23 95.23
1 6.42 474.20 562.32 19.30 124.30
17 W.A. 50
2 6.97 358.00 471.00 17.41 98.41
1 6.35 438.34 539.22 21.72 124.52
24 W.A. 50
2 7.47 356.00 447.00 17.82 93.68
1 6.24 453.12 587.34 23.31 135.44
31 W.A. 50
2 7.60 332.00 494.00 18.04 97.23
- 1 6.25 474.90 583.41 20.62 120.11
7 d.8.50
2 7.52 320.00 495.00 17.36 93.52
- 1 6.15 494.30 594.70 23.52 133.16
14 4.8, 50
2 7.30 296.00 516.00 18.21 97.70
- 1 6.25 485.00 659.00 20.41 123.35
21 4.2. 50
2 7.26 364.00 557.00 17.01 101.32
- 1 6.15 520.20 682.25 22.26 138.41
28 1.2 50
2 7.31 396.00 549.00 19.56 105.10
1 6.28 575.23 795.38 23.51 133.52
5n.A. 50
2 .77 436.00 703.00 18.94 98.94
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NITNHADFNNINNTIATIZIF

- A pH BOD COD Oil and Grease SS
NNANRN ’Qjﬁ/]
(mg/l) (mg/l) (mg/l) (mg/l)
1 6.12 552.25 738.92 28.77 135.34
12 n.A. 50
2 7.32 424.00 646.00 22.48 100.03
1 6.90 415.75 720.24 21.56 127.25
19 n.A. 50
2 7.13 294.00 629.00 17.23 95.521
1 6.24 424 56 694.31 20.83 128.45
26 N.A. 50
2 7.45 307.00 540.00 17.52 97.23
1 6.22 435.56 683.25 25.26 120.64
2 4.m. 50
2 6.95 315.00 545.00 20.57 91.41
1 6.32 453.21 652.22 20.44 120.43
94.m. 50
2 6.84 332.00 530.00 18.12 91.84
1 6.25 423.00 757.26 25.62 128.35
16 4.A. 50
2 7.31 302.00 666.00 20.23 93.31
1 6.31 442 .31 782.34 22.25 132.24
23 4.A. 50
2 7.63 320.00 653.00 19.41 95.66
1 6.28 423.50 725.38 25.31 129.22
30 4.A. 50
2 6.92 296.00 586.00 20.34 93.89
1 6.23 454 .62 738.31 27.32 139.33
6 n.g. 50
2 7.34 333.00 599.00 21.49 97.36
1 6.12 463.21 731.22 25.13 135.44
13 n.8. 50
2 7.05 290.00 639.00 19.95 96.66
1 6.23 438.26 778.38 18.24 124.52
20 n.gl. 50
2 6.95 308.00 665.00 15.42 92.01
1 6.25 435.66 746.33 20.38 130.31
27 n.gl. 50
2 7.43 303.00 639.00 17.31 94.86
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J 4 pH BOD COD Oil and Grease SS
NNAXNR ’QqﬁW]
(mg/l) (mg/l) (mg/l) (mg/l)
1 6.31 427 .41 739.53 24.26 125.33
4 m.A. 50
2 7.56 296.00 649.00 19.56 91.72
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ABmsanasAilRe g lun1sImszimAlLilan (Biochemical Oxygen Demand: BOD)
AaeR Bl laAlNAN LAY (Azide Modification)

FenswRenanatife 1 lunanmsimnaiiles Sduneudasieldil

1. arsazanennsguinunadanlalasmn azaneinunadanlnlasiun 0.0250 wadila
fleuuieiignmndl 103 asrnaaiea waa1un 2 9l S1uam 1.226 ninsetingw 1 a9

2. ansnzaginmes azanalulnunadaulalalasuaunaging (KH,PO,) 8.5 lalaimew
lalaniaunaaaiadnzlansm (Na,HPO,.7H,0) 33.4 n§u laTwunaidenlalnsiaunaas
(K,HPO,) 21.75 niu uay uanluiilnaalss (NH,CI) 1.7 niu TutNndu 500 HaAART udaAaan
aulddsunms 1 ams

3. dgnaazanauunii@endamn azanauunii@sndamaadnglawmen (MgsSoO,.7H,0)
Suau 22,5 niuluindundadeandléiBunms 1 ans

4. @a1r0zansunaiBannaelss avantunadsuaaelsfls ANt (Anhydrous CaCl,)
275 n¥u luthnduudadeaanliBunns 1 ans

5. ansavaneasnnaales azataiesaaaa lafiandgslamsn (FeCl,.6H,0) AU
0.25 N udar@eanady 1 ams

6. ansazaneiantadams azaauwssniladamaluiulangg (MnSO,.H,0) 364 N3 viza
wenfladamaiana lamsn (MnSO,4H,0) 480 nfu vizawntadamelalamsm (MnSO.2H,0)
400 N3 lurnndy nsesudadeansauldiiunms 1 ans

7. ansazanadanla-lalalad-ialad (Alkali-lodide-Azide reagent) azanalipgs
lamsanlds (NaOH) 500 n5u (Ve lnunadanlansanlas 700 n5u) wazlameanlalnlas (Nal)
135 n3u (virelnunadanlalelad 150 niu) lutnndundadeasauldiBunns 1 ansuay
azanelniAauelms (NaN,) 10 niu Tutnndu 40 faaan? udaiinasluansazatediedu

8. nsatanITANTY (36 UaFUA)

9. Yuils azaneutl 5 N3y lurindu 800RaRARS Han LS 1 Ans dulfiAen 2-3 Wi
Fagnamuldusionla Wunsaaaloda (Salicylic acid) 1.25 n¥u datnuil 1 Ams

10. gngazaeloipenlaladan 0.1 wefia azaralonaulsledammnunslainsm

(Na,$,0,.5H,0) At 24.82 niulunsuiifiuuda nnaulfiiunms 1 ans iiuinunlaenisims

Aaalinasu 5 Ranans viralanunlansanlas 1 nfuAadnTazay 1 ART



11. asazarennsg ulainelaledainn 0.0250 nesia wranlneidaanasazant
TniAenlaledamm 0.1 wasia S1udu 250 HaAans Aaurinnauliiilul ans HunElnenTs
wnraalsesy 5 Nadans vireldlnnenlansenlas 0.4 nfusednsazae 1 ams

12. ansararennsgulnunadenlalasmn 0.0250 uesda azaatnunadanlalasium
ﬁ@uuﬁqﬁfqmmﬁ 103 aaANTATEd 11 2 F9T0q §1191 1.226 NFusetNGY 1 Ang

13, ansazanelaiendalwd 0.0250 uesiia avanelnAeudalnailanAantia (Na,SO,)

1.575 n5u INNaw 1 ang

ngAauMNANTeR (BOD)

BOD, (DO, - DO,) * aRF1AULRDAN

DOO0 ARl (DO) 1a9iaatinaN lenIn171ana19ua7 SR 0

DO5 =  A1§le (DO) wadfdatine ldnIn1@aanadnlusun 5



AEMsImsaNasIAN LN L luA1sAAgIZMNANTLaR (Chemical Oxygen Demand: COD)
magl AaNanduwuuile (Close Reflux Method)

v
a Ao = o 1

aa = a A a - , X

ABNIIFTUNANTARINDNLATIZY AT AR NTuAauNITTaNsIsallli

1. ansazanannsgulnunadanlalasmmndndu 0.1 uefila azanawunadeslnlnsium
FIAULITIN 103 a9 EaEed 1Hluauu 2 Galua i 4.913 nfuluinnay 500 RaaaMT LN
nIANINEtUdNTY 167 Raaans warisandamn 33.3 niu auldazatadaaaialdldifungn
A v 90J uI/ v a
lwaaNstNNAUAu LA BUIRT 1 Ang

1
a o

2. napfanasAuardanasiame deianafiamn (Ag,S0,) 8.8 niu laaslunsadarasa
g 1 s feeld 12 S el ane Mamnazaneldvanunnatinlusield

3. gnsaranennmsg e iauenlnilandam0.05 uedila axareieiauenluandainn
(Fe(NH,),(SO,).6H,0) 19.6 nia Tinduintaiidiadadi 20 Tadans udadeansanldiBunns
1 Amsdaeninngs

4. ggazansialsdudiemes azane 1,10-Auuulnsau Wiulamsm (1,10-Phenanthorline
Monohydrate, C,,H,N,.2H,0) 1.485 N uazinadadainm (Ferrous Sulfate, FeSO,.7H,0) 695
faansa luinduudadeansldiunas 100 fiadans

5. naafanla (Sulfamic acid) ld&uiunisilasiunissunquaasiulagsd (NO,) Usunm
%7e 10 finAnFusienn 1 fadnsuresiulne

6. ansazanenmIguinumaienlalnsiausan (Potassium Hydrogenphthalate 138 KHP)

a

1A KHP ilaantuaauazin lauiguunil 103 a9A1malEas auuiauaslinutinasi way

AzAe KHP NUALaratusianan 425 aanfulutnndundaiaaansliiilfEunms 1 ang

7. ansazanenglaa avananglag 486.6 Haaninluiinduudoiaeawauldifsunms 1 ans

o | A =
NNIANUINUANMNANT AR

(a-b)xN x 8,000
mlSample

COD =

a aa o = o
Jaaans1adasauanIu RN e e

)
o))
©

fanansresefaneniuilandamnldlnmsnansarananinsgau

O
ho))8
o]

¥
c o ada

N Aa  wasiadnveswasaianluiaudannlglninsnsaasing
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9 +1 +1 +1 0 +1 4 0.80 1415
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11 +1 0 +1 +1 +1 4 0.80 1415
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13 +1 +1 +1 0 +1 4 0.80 1415
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31 +1 +1 +1 +1 +1 5 1.00 1415
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33 +1 +1 +1 +1 +1 5 1.00 1415
34 +1 +1 +1 +1 +1 5 1.00 415
35 +1 +1 +1 +1 +1 5 1.00 1415
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55 +1 +1 +1 +1 +1 5 1.00 415
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60 +1 +1 +1 +1 +1 5 1.00 1415

*UNIELAT 1, 2, 3, 4 UAY 5 UNEDY lienannysed 1, 2, 3, 4 uaz 5 ANAAL



329

P39 28 LAMIKAATLANATIAYINARAARDY (I0C) 2DIULLNARBLTINHENIZUIUNIINIY

IMLAERT (789 N19UN1TRUNRE BTty S uANTARLIaIAIDN

HaNT9LsTIuIR TNy *

o 794 10C IR
1 2 3 4 5
1 +1 +1 0 +1 +1 4 0.80 1415
2 +1 +1 +1 +1 +1 5 1.00 141&
3 +1 +1 0 +1 +1 4 0.80 1415
4 +1 +1 +1 +1 +1 5 1.00 141&
5 +1 +1 +1 +1 +1 5 1.00 1415
6 +1 +1 +1 +1 +1 5 1.00 1416
7 +1 +1 0 0 0 2 0.40* UFuilys
8 +1 +1 +1 +1 +1 5 1.00 1418
9 +1 +1 +1 0 +1 5 1.00 1415
10 +1 +1 +1 0 +1 4 0.80 141&
11 0 +1 +1 +1 +1 4 0.80 1415
12 0 0 +1 +1 +1 3 0.60 141&
13 +1 +1 +1 0 +1 4 0.80 1415
14 +1 +1 +1 0 +1 4 0.80 141&
15 +1 +1 +1 0 +1 4 0.80 1415
16 +1 +1 +1 +1 +1 5 1.00 1418
17 +1 +1 +1 +1 +1 5 1.00 1415
18 +1 +1 +1 +1 +1 5 1.00 1416
19 0 +1 +1 0 +1 3 0.60 1415
20 +1 +1 +1 +1 +1 5 1.00 1418
21 +1 +1 +1 +1 +1 5 1.00 1415
22 0 +1 +1 +1 +1 4 0.80 141&
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24 +1 +1 +1 +1 +1 5 1.00 1416




A9 28 (518)

330

a ¥ dl
N@ﬂqiﬂﬁ‘f‘ému‘ﬂﬂﬂ@?ﬂﬂ?ﬁ’m&l *

dai 994 10C IR
1 2 3 4 5
25 +1 +1 +1 0 +1 5 1.00 1415
26 +1 +1 +1 0 +1 4 0.80 415
27 0 +1 0 0 +1 2 0.40* IETHER
28 +1 0 0 +1 +1 3 0.60 415
29 +1 +1 +1 +1 +1 5 1.00 1415
30 +1 +1 +1 +1 +1 5 1.00 415
31 +1 +1 +1 +1 +1 5 1.00 1415
32 +1 +1 +1 0 +1 4 0.80 415
33 +1 +1 +1 +1 +1 5 1.00 1415
34 +1 +1 +1 +1 +1 5 1.00 415
35 +1 +1 +1 +1 +1 5 1.00 1415
36 +1 +1 +1 +1 +1 5 1.00 415
37 +1 +1 +1 +1 0 4 0.80 1415
38 +1 +1 +1 0 +1 4 0.80 415
39 +1 +1 +1 +1 +1 5 1.00 1415
40 +1 +1 0 +1 +1 4 0.80 415
41 +1 +1 0 +1 +1 4 0.80 1415
42 +1 +1 +1 +1 +1 5 1.00 415
43 +1 +1 0 +1 +1 4 0.80 1415
44 +1 +1 +1 +1 +1 5 1.00 150
45 +1 +1 +1 +1 +1 5 1.00 1415
46 +1 +1 +1 0 +1 4 0.80 415
47 +1 +1 +1 +1 +1 5 1.00 1415
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56 +1 +1 0 +1 +1 4 0.80 1415
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7 +1 +1 0 0 0 2 0.40* UFuilys
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10 +1 +1 +1 0 +1 4 0.80 141&
11 +1 +1 +1 +1 +1 5 1.00 1415
12 +1 +1 +1 +1 +1 5 1.00 1416
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14 +1 +1 +1 0 +1 4 0.80 141&
15 +1 +1 +1 0 +1 4 0.80 1415
16 +1 +1 +1 +1 +1 5 1.00 1418
17 +1 +1 +1 +1 +1 5 1.00 1415
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22 +1 +1 +1 +1 +1 5 1.00 1418
23 +1 +1 +1 +1 +1 5 1.00 1415
24 +1 +1 +1 +1 +1 5 1.00 1416
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a ¥ dl
N@ﬂqiﬂﬁ‘f‘ému‘ﬂﬂﬂ@?ﬂﬂ?ﬁ’m&l *

dai 794 10C IR
1 2 3 4 5
25 +1 +1 +1 0 +1 4 0.80 1415
26 +1 +1 +1 0 +1 4 0.80 415
27 +1 +1 0 0 +1 3 0.60 1415
28 0 +1 0 +1 +1 3 0.60 415
29 +1 +1 +1 +1 +1 5 1.00 1415
30 +1 +1 +1 +1 +1 5 1.00 415
31 +1 +1 +1 +1 +1 5 1.00 1415
32 +1 +1 +1 0 +1 4 0.80 415
33 +1 +1 +1 +1 +1 5 1.00 1415
34 +1 +1 +1 +1 +1 5 1.00 415
35 +1 0 +1 +1 +1 4 0.80 1415
36 +1 +1 +1 +1 +1 5 1.00 415
37 +1 +1 +1 +1 0 4 0.80 1415
38 +1 +1 +1 0 +1 4 0.80 415
39 +1 +1 +1 +1 +1 5 1.00 1415
40 +1 +1 +1 +1 +1 5 1.00 416
41 +1 +1 0 +1 +1 4 0.80 1415
42 +1 +1 +1 +1 +1 5 1.00 415
43 0 +1 0 +1 +1 3 0.60 1415
44 +1 +1 +1 +1 +1 5 1.00 150
45 +1 +1 +1 +1 +1 5 1.00 1415
46 +1 +1 +1 0 +1 4 0.80 415
47 +1 +1 +1 +1 +1 5 1.00 1415
48 +1 +1 +1 +1 +1 5 1.00 415
49 +1 0 +1 +1 +1 4 0.80 1415
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a ¥ dl
N@ﬂqiﬂﬁ‘f‘ému‘ﬂﬂﬂ@?ﬂﬂ?ﬁ’]m *

dai 794 10C IR
1 2 3 4 5
50 +1 +1 +1 0 +1 4 0.80 1415
51 +1 +1 +1 +1 +1 5 1.00 415
52 +1 +1 +1 +1 +1 5 1.00 1415
53 +1 +1 +1 +1 0 4 0.80 415
54 +1 +1 +1 0 +1 4 0.80 1415
55 +1 +1 +1 +1 +1 5 1.00 415
56 +1 +1 +1 +1 +1 5 1.00 1415
57 +1 +1 0 +1 +1 4 0.80 415
58 +1 +1 +1 +1 +1 5 1.00 1415
59 0 +1 0 +1 +1 3 0.60 415
60 +1 +1 +1 +1 +1 5 1.00 1415

*UNIELAT 1, 2, 3, 4 UAY 5 UNEDY lienannysed 1, 2, 3, 4 uaz 5 ANAAL
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;1319 30 WAMIKAATLANATIAYINARAARDY (I0C) TDIULLNARBLTINHENTZUIUNIINIY

IMLNAERT (799 N19UNTAUNRE BRIGITHITNTYFIUAINIANNZANTRIFIIAEN

HANT9LsTIduIR Ty *

o 794 10C IR
1 2 3 4 5
1 +1 +1 0 +1 +1 4 0.80 1415
2 +1 +1 +1 +1 +1 5 1.00 141&
3 +1 +1 0 +1 +1 4 0.80 1415
4 +1 +1 +1 +1 +1 5 1.00 141&
5 +1 0 +1 +1 +1 4 0.80 1415
6 +1 +1 +1 +1 +1 5 1.00 1416
7 +1 +1 0 0 0 2 0.40* UFuilys
8 +1 +1 +1 +1 +1 5 1.00 1418
9 +1 +1 +1 0 +1 4 0.80 1415
10 +1 +1 +1 0 +1 4 0.80 141&
11 0 +1 +1 +1 +1 4 0.80 1415
12 +1 +1 +1 +1 +1 5 1.00 1416
13 +1 0 +1 0 +1 3 0.60 1415
14 +1 +1 +1 0 +1 4 0.80 141&
15 +1 +1 +1 0 +1 4 0.80 1415
16 +1 +1 +1 +1 +1 5 1.00 1418
17 +1 +1 +1 +1 +1 5 1.00 1415
18 +1 +1 +1 +1 +1 5 1.00 1416
19 0 +1 +1 0 +1 3 0.60 1415
20 +1 +1 +1 +1 +1 5 1.00 1418
21 +1 +1 +1 +1 +1 5 1.00 1415
22 0 +1 +1 +1 +1 4 0.80 141&
23 0 0 +1 +1 +1 3 0.60 1415
24 +1 +1 +1 +1 +1 5 1.00 1416
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dai 794 10C IR
1 2 3 4 5
25 +1 +1 +1 0 +1 4 0.80 1415
26 +1 +1 +1 0 +1 4 0.80 415
27 0 +1 0 0 +1 2 0.40* IETHER
28 +1 +1 0 +1 +1 4 0.80 415
29 +1 +1 +1 +1 +1 5 1.00 1415
30 +1 0 +1 +1 +1 4 0.80 415
31 +1 +1 +1 +1 +1 5 1.00 1415
32 +1 +1 +1 0 +1 4 0.80 415
33 +1 +1 +1 +1 +1 5 1.00 1415
34 +1 0 +1 +1 +1 4 0.80 415
35 +1 0 +1 +1 +1 4 0.80 1415
36 +1 +1 +1 +1 +1 5 1.00 415
37 +1 +1 +1 +1 0 4 0.80 1415
38 +1 +1 +1 0 +1 4 0.80 415
39 +1 +1 +1 +1 +1 5 1.00 1415
40 +1 +1 +1 +1 +1 5 1.00 416
41 +1 +1 0 +1 +1 4 0.80 1415
42 +1 +1 +1 +1 +1 5 1.00 415
43 +1 +1 0 +1 +1 4 0.80 1415
44 +1 +1 +1 +1 +1 5 1.00 150
45 +1 0 +1 +1 +1 4 0.80 1415
46 +1 +1 +1 0 +1 4 0.80 415
47 +1 +1 +1 +1 +1 5 1.00 1415
48 +1 +1 +1 +1 +1 5 1.00 415
49 +1 +1 +1 +1 +1 5 1.00 1415
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a v dl
mmiﬂ?zmumm@]mmmag *

daf 794 10C IR
1 2 3 4 5
50 0 +1 +1 0 +1 3 0.60 141&
51 +1 +1 +1 +1 +1 5 1.00 1415
52 +1 +1 +1 +1 +1 5 1.00 1416
53 +1 +1 +1 +1 0 4 0.80 1415
54 +1 +1 +1 0 +1 4 0.80 141&
55 +1 +1 +1 +1 +1 5 1.00 1415
56 +1 +1 +1 +1 +1 5 1.00 1416
57 +1 +1 0 +1 +1 4 0.80 1415
58 +1 +1 +1 +1 +1 5 1.00 1416
59 +1 +1 +1 +1 +1 5 1.00 1415
60 +1 +1 +1 +1 +1 5 1.00 1416

*UNIELAT 1, 2, 3, 4 UAY 5 UNEDY lTiBnanysed 1, 2, 3, 4 uaz 5 ANAAL



NMARUIN Tl

NANISWAIUILAZNNS I UNUHURNS 1529 n1stitnuEe
AzUUULLLNAgRLTINe LML TRN T luumlimnisi 1-5
ANAYINENINEUATANETHIAR LN TBULILNAR LA NAANEIEN NN TeY

o < = dl o o %’ a 1 = o A % a oA
AZUUUNARNEMENINT9EY (79 n19tntntFe euBew uasndeBausmaunlifinis

ATLUWINHENIZLAUNIMININENAIARS Fas nstintninde udsFauioaundiisng



R34 31 waRSATHLLLLNAgeLTNeUNU RN 1-5 2eeinFaungusiating

ATUUULLLN AR LN LN TRNS

AZLUULLLNARDL

AL P IaS[Er!
N1 | un2 | un3d3 | un4d | uns | E1(50) E2 (60)
1 4 6 5 5 7 27 35
2 6 5 6 5 7 29 37
3 5 6 5 6 7 29 37
4 5 6 6 5 8 30 39
5 5 8 7 6 7 33 39
6 7 6 6 7 7 33 44
7 7 7 6 7 8 35 45
8 8 7 7 8 8 38 46
9 9 7 8 7 7 38 47
10 8 7 8 8 8 39 47
11 8 7 7 9 8 39 47
12 8 7 8 8 9 40 49
13 8 7 8 8 9 40 50
14 8 7 9 8 9 41 50
15 8 7 8 9 9 41 50
16 9 9 8 8 7 41 51
17 8 9 9 8 8 42 51
18 7 8 9 9 9 42 51
19 8 8 10 7 9 42 51
20 9 8 9 7 10 43 52
21 9 10 8 8 8 43 52
22 7 8 9 10 10 44 52
23 7 10 10 9 9 45 52
24 8 9 10 9 9 45 53




A9 31 (F|)

AZUUULLLN AR LN LN TRNS

AZLUULLLNARDL

AL P IaS[Er!
M1 | un2 [ un3 | und | unbd | E1(50) £2 (60)
25 8 10 10 8 9 45 53
26 8 10 9 10 9 46 53
27 9 9 9 10 10 47 54
28 10 10 10 8 10 48 54
29 9 10 10 10 10 49 56
30 10 10 10 10 10 50 56
ﬂ"]l,’aalf;l 767 | 793 | 813 | 7.90 8.50 40.13 48.43
fpeay 76.70 | 79.30 | 81.30 | 79.00 | 85.0 80.26 -
E1= 80.26 E2 =80.71
E1/E2 = 80.26/80.71




M1319 32 UAAIANANNENNGE (p) WATAIBIUIRRIUUN () TBULLN AR LTANAANGNE

= dl ] o 9; a
NINNITLTEU LTRI NITUILAUNLAL

" srunudfireugnly | Swaudiireugniy D da
189 . o P r 1aNLaan
NaNgY NaNAN

1* 23 14 70 38 /
2 27 14 82 71

3* 25 14 75 52 /
4* 23 9 60 53 /
5 27 10 75 78 /
6* 27 12 78 75 /
7 19 7 48 44 /
8* 24 4 53 72 /
9 27 16 84 68 -
10* 24 14 72 44 /
11 21 21 78 -

12* 20 9 54 41 /
13* 22 7 54 55 /
14* 9 3 21 31 /
15* 22 13 65 .36 /
16* 19 6 46 48 /
17 27 13 .80 73 -
18* 22 13 65 36 /
19* 26 7 .66 74 /
20 23 22 83 .06 -
21* 16 8 44 30 /
22* 23 7 57 59 /
23* 14 6 36 32 /
24* 23 6 54 62 /
25* 25 9 .66 65 /




A9 32 (F|)

| dwoudmeugnly | sunudfineugnlu D da
189 . oy P r 1aNLaan
NANES NQNAN

26* 18 10 56 30 /
27* 23 19 78 21 /
28* 18 13 58 20 /
29* 25 14 75 52 /
30 23 21 82 A1 -
31* 24 8 62 61 /
32 24 7 59 64 /
33* 17 11 52 22 /
34* 19 7 48 44 /
35* 19 4 41 56 /
36* 20 0 .30 82 /
37 0 4 .06 - 47 -
38* 25 16 78 A7 /
39* 17 10 50 26 /
40% 26 13 76 62 /
41 19 16 65 A2 -
42* 26 15 79 57 /
43 16 12 52 15

44+ 13 7 37 24 /
45* 24 9 63 59 /
46* 23 14 70 38 /
47" 17 8 46 34 /
48 7 9 29 -.08 -
49* 24 18 79 31 /
50 22 21 .80 .04 -
51* 24 16 75 38 /




A9 32 (F|)

| dwoudmeugnly | sunudfineugnlu D da
47 . . p R faiiaan
ngNga NGNAT

52 22 19 .76 14 -
53 14 15 .54 -.04 -
54 18 14 .60 16

56* 18 10 .52 .30 /
56* 21 12 62 .36 /
57* 14 6 .36 .32 /
58 21 17 71 18 -
59 17 14 .58 A1 -
60* 13 7 37 24 /

v
o o o

Tun1934aATIH FARENULLNAABLS ATINHENILUAUNIINININNANERT [Fa9 N191LiTH
§ Ao o X ° P ° > .
1@ NiUNARIAeN (p = 0.2-0.8, r = 0.2 Iuhl) a1uau 44 48 aananuaw 60 da WwAtAY

\Tasiuvindu 0.98



AN9N 33 LAANANAMNENNNNY (p) LAZAIBIRIAANLUN (1) TBIULLNARALT RTINS

NILLIUNIINIANENAIRAT (389 N191NTATNRS

" Srnudfireugnly | swaudiireugniy da
189 . . P r 1aNLaan
NaNgY NANAN

1* 27 6 68 .83 /
2* 26 6 64 76 /
3* 21 3 43 67 /
4* 27 27 53 .89 /
5 23 6 54 62 /
6 27 15 .83 69 -
7* 22 1 .38 78 /
8* 22 14 67 32 /
9* 26 11 73 66 /
10* 23 5 53 65 /
11 26 20 87 42 -
12* 25 13 73 55 /
13* 20 13 61 28 /
14* 26 13 76 62 /
15* 24 15 74 41 /
16* 25 5 59 73 /
17* 17 7 44 .38 /
18 26 17 .82 52

19 24 21 84 18

20* 19 2 35 66 /
21* 20 11 58 34 /
22 26 19 85 46 -
23* 19 3 38 61 /
24 17 15 .60 .07 -
25 25 20 84 32 -




A9 33 (F|)

| dwoudmeugnly | sunudfineugnlu D da
189 . oy P r 1aNLaan
NANES NQNAN

26* 25 15 77 49 /
27 27 22 92 52

28* 27 5 67 84 /
29* 26 15 79 57 /
30* 26 9 69 70 /
31* 26 10 71 .68 /
32 26 2 53 85 /
33* 26 14 78 59 /
34 27 14 .82 71 -
35* 13 1 22 59 /
36 13 19 59 -.23 -
37 3 3 A1 -

38* 14 8 41 23 /
39* 19 12 57 27 /
40* 25 16 78 A7 /
41* 19 9 52 37 /
42 23 21 82 A1

43 4 6 18 -11

44+ 14 3 .30 48 /
45* 21 13 64 32 /
46* 23 11 64 47 /
47 9 7 29 .08 -
48* 10 4 25 28 /
49 0 1 .05 39 -
50* 19 9 52 37 /
51* 23 16 73 32 /




A9 33 (F|)

| dwoudmeugnly | sunudfineugnlu D da
47 . . p r faiiaan
ngNga NGNAT

52 13 11 44 .07 -
53 11 14 46 -1 -
54 3 2 .09 10

55+ 19 10 54 34 /
56* 14 8 41 23 /
57 17 17 .63 - -
58* 14 8 41 23 /
59* 22 16 71 26 /
60 19 16 .65 A2 -

v
o o o

Tun1934aATIH FARENULLNAABLS ATINHENILUAUNIINININNANERT [Fa9 N191LiTH
§ Ao o X ° P ° > .
1@ NiUNARIAeN (p = 0.2-0.8, r = 0.2 Iwhl) 919 40 48 anauaw 60 da WwAtAN

\Tasiuvindu 0.98



F1TN 34 WAPNATUUUNARNEMEN NS Fas n1stnindAe neuuasndaBeules

o A dl | ! o !
UNLTEUN Lﬂuﬂ@wﬂ‘?ﬂﬂ%ﬁ

pud | Aruuunieudew | Azuuuwdlen | Aufl | AzuuuienBou | Azuuumdtey
1 16 22 21 27 36
2 18 24 22 27 36
3 19 25 23 27 36
4 20 25 24 28 25
5 21 25 25 28 16
6 22 27 26 28 25
7 22 28 27 29 25
8 22 29 28 29 35
9 22 29 29 30 35
10 23 29 30 30 35
11 23 29 31 30 36
12 23 30 32 31 36
13 23 30 33 31 36
14 23 30 34 31 37
15 23 31 35 32 39
16 23 32 36 32 39
17 25 32 37 33 40
18 26 32 38 33 40
19 26 32 39 34 40
20 07 33 40 34 40




A1379 35 LARNAZLULTINEZNIZLAUNNINIINENANERAT (389 N191N1TANN LAY VAITEUT8

o a dl | ! o '
UNLTEUN Lﬂuﬂ@llﬁl‘?ﬂ?;ﬂ\‘}

AL AZUUUTAIITIN AL AZLULVIA eI
1 24 21 34
2 26 22 34
3 26 23 34
4 27 24 35
5 27 25 35
6 28 26 35
7 29 27 36
8 29 28 37
9 29 29 37
10 29 30 38
11 31 31 38
12 31 32 38
13 31 33 38
14 32 34 39
15 32 35 39
16 33 36 39
17 33 37 39
18 33 38 40
19 33 39 40
20 34 40 40
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