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ABSTRACT

This special project studied the treatment of boron-containing solution using
coagulation-flocculation process in order to recycling in the vacuum pressure impregnation
method for rubber wood treatment. Aluminium sulfate or alum was used as the coagulants.
Factors being investigated were chemical grade and quantity, pH of solution and rapid mixing
speed. Results showed that the condition yielding the highest removal efficiency of turbidity,
color and total organic carbons were 3.0 g/L of alum with AR grade and 3.5 g/L of alum with
commercial grade, at pH 8, rapid mixing velocity of 150 rpm for 3 min and slow mixing velocity
of 60 rpm for 3 min. The boron-containing solutions treated with the AR grade alum have the
following characteristics: turbidity of 15.47 NTU, color of 19 ADMI, 110.8 mg/L TOC, 4.68
mg/L of boric concentration and pH of 4.65. Characteristics of the boron-containing solutions
treated with the commercial grade alum were as follow : turbidity of 8.77 NTU, color of 18
ADMI, 115.5 mg/L TOC, 4.82 mg/L of boric concentration and pH of 5.68. Chemical cost of
treatment of the solution was 960 and 88 baht per cubic meter using the AR grade and the

commercial grade alum.

Keywords: Coagulation and Flocculation, Alum, Boron compound, Wood preservative
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n-2 M3indiurveadle (ADMI)
1) M3NARLY

i msm?uummmw?mmagmﬁﬁ% 100, 200, 300, 400 (ag 500 ADMI Tagn1s 139
veesazavaden InunaFounae Tsunanaua (K,PCL) 914U 1.246 nfuluhindu A
asa'lalasnassndudu 100 Taddas uazlnuead (1) aaslsdenys lawwsa (CoCL.6H,0)
1.000 3y nazisearau1d13u1ns 1,000 Tadans @eeiiniedinidy 500 ADMD Tag
Tulaun 2, 4, 6, 8 uaz 10 Naadas UsuiasdanhnauldifulSines 10 fadansluvaa
Sa131m5 AR s LA TeuALS (04T) uAazANUETINALR IR A-1

2, Mmsnsesmetinh Feflamesuiagngu 04s Tulasimas

3. 111113081 %T @201A309 UV-Vis Spectrophotometer NTAIINYIIATUAIE AIA1519

=
1 -1

5199 p-1 M153aMIA1 % T NAWEIIAAUATI

Coordinate Wavelength(nm)
No. X Y Z
2 435.5 489.5 422.2
5 461.2 5152 432.0
8 5443 529.8 438.6
11 564.1 541.4 444 .4
14 577.4 551.8 450.1
1.7 588.7 561.9 4559
20 599.6 572.5 462.0
23 610.9 584.8 468.7
26 624.2 600.8 477.7
29 654.9 627.3 495.2
Factor when 10 Ordinate Used 0.09806 0.10000 0.11814

ﬁ' 9 1 y 1 Y
4. 5101871 %T Yo RaZANEIIAAULAZAT Calibration Factor 31NAMNTUYDINTIN
sz Whha 18 laluTdsunsuaediuind) ADMI (aaliig, 2552)
5. Tsunsuazyimssiuaaainnududlunilseddy leu Idriumadsadn
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1. N15A11I8 Calibration Factor (f)
< o 1 ad = A A 9 3 a Y PRge 9
Fumsianeaiu lovesdunsgufies oy ldumaoadfieusua DE fidwnld

9214 Calibration Factor (f) 11nAUTU0en 3 AU -1

600 -
500

400 -

300 -
y=1421.7.x

R* = (0.9989

ADMI unit

200

100 /
0
0 0.1 0.2 0.3 04

DE

31 a-1 nsnasgIveIdIB NEINATIIV

2. MIMUINAT (ADMI)

(F)(DE)

ADMI UNIT =
B
Tauf  F @9 1 Calibration Factor 71 184910AUF U091 NABANT 1N YBIA1 ADMI AU M1
DE 404A1004TUIATF U
) 3 o
b Ao Anun e aad AL (cm.)

DE #1310
DE = [(0.23 AVy)’ + (A(vx -Vy))’ + (04A(Vy ~Vz2))

2412
]

b

Tay
Avy = Vyc - Vys
AVx -Vy) = (Vxc -Vyc) — (Vxs — Vys)
Ay - Vz) = (Vyc —-Vzc) — (Vys — Vzs)
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o o d 1 1 1 4 o { 1
1) thmssanledfudnisdesiim (T) luuaazanueeniuansei -1 2z ldan

v W

AINI0Y19

70.4 72 74.6 76.1 77.6 78.8 80 81.4 83.1 86.3

66.1 68 68.7 69.2 69.9 70.5 71.4 71.3 72.1 729

X
Y 72.3 12.5 73.7 74.4 75:1 75.9 s 78.3 80.2 83.5
Z

2) thaf ldnnudazunuanswnu
X = 70.4+72+74.6+76.1+77.6+78.8+80+81.4+83.1+86.3

X =780.3
Y = 72.3+72.5+73.7+74.4+75.1+75.9+77+78.3+80.2+83.5

Y =762.9
Z = 66.1+68+68.7+69.2+69.9+70.5+71.4+71.3+72.1+72.7

Z=699.9
o a0y o o =
3) mwm’Jam"1@1Lmammuﬂmﬂmﬂﬂmemmmmw -1

Xs =780.3 x 0.09806 Xs=76.52
Ys=762.9x%0.1 Ys=76.29
Zs=1699.9 x0.11814 Zs=182.69

4) 1A Xe Ye Ze Xs Ys uag Zs ( Xe Ye uag Zc IRinanmsrhrhneuldSauas
MU UAUA20019) uiauiua) Munsell  91AA1519903 Adam  ~  Nickerson
(Wyszecki, G. and Stiles,W.S., 1982) i]:”lﬁﬁwi"lﬁlu Vxe, Vye, Vze, Vxs, Vys LAY Vzs
muauz1d Ve =99 Vyc=9.9 Vzc = 9.9 Vxs = 8.97 Vys = 8.88 Vzs = 8.58

5) 1A 1duadu s DE
DE = {[(9.9-8.88)x0.23]" +[(9.9-9.9)-(8.97 -8.88)]’ + [0.4x[(9.9-9.9)-(8.88 ~8.58)]1'}

DE = 0.2784
ADMI = (0.2784x1421.7)/1 = 396
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Co

Tasfi ¢, = anududEudu (ADMI)

C, = anududgae (ADMI)

q

AUUAANMTUTEFTUAUNING - 396 ADMI
Y

=

AuUAA NN IAMIININY - 45 ADMI

q

o @

52ANTNINNITAIAET (%) = ((396 — 45)/396 ) x 100

= 88.64%

3) msl¥llsunsusemuaum ADMI (0ating, 2552)

¥ o Aa = L4 gf ! g
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1. 1911151051 UVWin5 Software v5.1.1 WU lonouniiine

s

1 Jd < 4 T 1 ' a ¥
2. Glﬁﬂ?!ﬂ@il“ﬁﬂﬁﬂ?iﬁﬂﬂW']uil@ﬁllﬁlﬁxiﬂﬂﬂmuﬁ IUATUNY 3 UNU

Y Y a 4 :
2.1 191 Measure 91NHUAANT Parameter Setting

Fio(F) EOR(E) Measure(R) Grach(s) Mathematic caulaton(M) Admrustrais(A) TooT) wirdow(W) |
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5303 ADMI
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30| 915194] 94.18] 9665033  964] 967  9.14| 0.22055|317.5924
5)9240194] 9501)102.2029|  967]  9.7i]  9.35| 0.15571[ 224.0228

6 209275495 5.21[ 101.9312)  969]  9.71]  9.34| 0.155607| 224.0748
7 15] 9322564 95.66| 102.9826]  971]  9.73|  9.38] 0.146727) 211.2869
F 0/9334331] 9575] 107.85] 971 973|955 0.084337] 101.446
9 5/9385323) 96.21| 1044121]  973]  975|  9.43] 0.134068] 193.058
10| 4]9386303] 9642 1047311 973 9.76]  9.44] 0.135354] 1949105
B 319482402]  97.1] 107.0467] 977|979  9.53] 0.108886| 156.7954
2]  2[938317] 9862| 11174861 984l 9851 969l 0.065780] 9473679
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HANUHIN V

WanInaaod

2 ; & d o
as1af -1 herTuseudeunszyumsadaazsmwaznou A3 1 Rewily.

snuazhoTusou adedh 1 adedh 2 Aded 3

AU 129.00 135.00 167.00

& (ADMI) 338.0 412.0 597.0
TOC(mg/L) 50.1 50.9 50.8
AmduduIeInTALEI N(g/L) 14.53 14.50 14.11
ALY 7.20 7.40 7.30

' y i Y A
ﬂ'l'i'lﬂ‘ﬁ U-2 ‘L!']fn'I“Llﬁﬂuﬂﬂuniguquﬂ’lﬁﬁ%ﬁquﬁzﬁ'Jllﬁgﬂ@u ﬂﬁﬂﬁ 2 Lﬁﬂu’ﬂ.ﬂ.

Snuazholuseu adaft 1 adefl 2 adedh 3
AU 75.50 74.50 75.20

T (ADMI) 391.0 389.0 393.0

TOC (mg/L) 290.9 294.4 287.2

AududuveansaLBIN(g/L) 5.05 5.30 5.24

ALY 8.07 8.04 7.80

a:i 1 ' %’ d‘l 3/ ~
M13190 -3 Manuyuven1lusou Werdsusasaunmueay

iR ANIWYUYDIAITHY AR grade AU I3 §N Commercial grade
a3ty (T ()

(mg/L) ! 2 3 1 2 3
1.50 30.50 30.40 30.30 29.90 30.30 30.90
2.00 12.70 12.90 12.40 31.80 31.90 31.90
2.25 8.77 8.97 9.04 36.00 36.70 37.30
2.50 17.60 17.60 17.90 22.30 22.70 22.80
2.75 12.90 12.70 12.90 21.90 21.50 21.80
3.00 7.31 7.76 7.69 9.48 9.46 9.51
3.50 6.05 6.18 6.29 4.60 4.30 4.40
4.00 7.60 7.56 7.46 2.62 2.59 2.61
4.50 8.79 8.49 8.83 2.83 Bek 2.90
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i ] 1 3 y - {
a1ah -4 manuguuesho Tusou levifieslinmngauvosmsdy

AU UVEIE5EY AR grade (NTU)

A ’nm,jmmmsf’r’u Commercial grade

pH (NTU)
1 2 3 1 2 3

5 31.10 30.60 31.10 18.30 18.10 18.70
6 43.70 45.10 45.00 69.90 70.70 71.10
7 33.40 33.00 33.00 32.00 31.90 31.70
8 5.20 4.70 5.10 7.90 7.80 7.80
9 36.10 36.30 36.30 23.30 23.60 23.70
10 22.50 22.60 22.60 23.20 23.70 24.10

4 1 [ SOJ 4 = Y o l:i.
319 -5 manuuveni luseu Wemanuiiaseumsiunausimume ey

An2mauveaesdy Commercial grade

AwEIIEUNS a5 dy AR grade (NTU)
tunda T
(rpm) 1 2 3 1 2 3
60 17.80 17.70 17.30 7.00 7.10 7.10
90 16.40 17.10 16.90 3.90 3.70 3.70
120 16.90 17.30 17.20 5.80 6.20 6.30
150 15.80 15.30 15.30 8.70 8.80 8.80




4 ' sa o 3 4 ~ =
ﬂ151\3'ﬁ Y-6 ANTIUATUALLAULLUNY X ﬂlﬂﬂu'lﬂ'liﬂ'i'ﬂu Lﬁﬂﬁ‘llﬁﬂ']ﬂ!ﬁ'ﬁﬁuﬂlﬂNTﬁﬁNﬂﬂﬂﬁWiﬁuTU?ﬂ AR grade

Wavelength X (nm)

v

ATUVUUIHVDY

e 4355 4612 5443 564.1 577.4
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

150 103.0 102.9 103.0 993 99.3 99.3 100.0 99.9 99.9 100.3 100.2 100.2 100.5 100.4 100.4
2.00 104.5 105.0 105.1 100.4 100.7 100.7 100.4 100.5 100.6 100.5 100.7 100.7 100.7 100.9 100.8
295 105.7 105.9 105.8 101.1 101.4 101.2 100.6 100.9 100.9 100.8 101.0 101.0 100.9 1011 101.0
2,50 106.5 106.6 106.7 101.6 101.7 102.0 101.0 100.9 101.1 101.1 101.0 101.2 1011 101.1 101.3
2.75 107.5 107.5 107.6 1022 102.4 102.6 101.4 101.4 101.4 101.3 101.4 101.4 101.4 101.5 1015
3.00 107.9 107.9 107.7 102.7 102.7 102.5 101.6 101.5 101.5 101.4 101.4 101.5 101.6 101.6 101.5
3.50 107.7 107.8 107.7 102.6 102.6 102.4 101.5 101.5 101.5 101.4 101.4 101.4 101.5 101.5 101.5
400 107.1 107.0 107.3 102.1 102.3 102.2 101.3 101.3 1013 101.2 1013 101.4 101.3 101.4 101.4
450 107.5 107.8 107.5 102.5 102.6 102.3 101.4 101.5 101.4 101.5 101.5 101.4 101.5 101.5 1015

anududuvos 588.7 599.6 610.9 624.2 654.9

aIFu(/L) 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
1.50 100.6 100.6 100.6 100.8 100.7 100.7 100.9 100.8 100.9 101.0 101.0 101.0 101.2 1011 101.1
2.00 100.8 100.9 100.9 100.9 101.1 101.0 101.1 101.2 101.2 101.1 101.3 101.2 101.2 1013 1013
225 101.0 101.2 101.2 101.1 101.3 101.3 101.1 101.4 101.4 101.2 101.5 101.4 101.2 101.5 101.4
2.50 101.2 101.2 101.3 101.3 101.3 1014 101.3 101.3 101.5 101.4 101.4 101.5 101.4 101.4 101.5
2.75 101.5 1015 101.6 101.5 101.6 101.6 101.6 101.7 101.7 101.7 101.7 101.7 101.6 101.6 101.7
3.00 101.6 101.5 101.5 101.6 101.7 101.7 101.7 101.7 101.7 101.7 101.8 101.7 101.7 101.7 101.7
3.50 1013 101.5 101.5 101.7 101.6 101.6 101.6 101.6 101.6 101.7 101.7 101.7 101.6 101.6 1016
4.00 101.4 101.4 101.5 1015 1015 101.5 101.5 101.6 101.6 101.6 101.6 101.6 101.5 101.5 101.6
4.50 101.6 101.6 101.6 101.6 101.6 101.6 101.6 101.7 101.7 101.7 101.7 101.7 101.7 101.6 101.6

19



Y [ da o ’.f 4 H =
MmN -7 MnudIauaudny Y yeuio luseu diennifFinamsduiminz auvesssduriia AR grade

Wavelength Y (nm)
anuuduuns
N _— 489.5 515.2 5298 541.4 551.8
1 2 3 1 2 3 1 2 3 1 )) 3 1 2 3

1.50 948 96.1 96.0 95.6 958 94.9 99.4 99.5 99.4 99.7 99.8 99.8 99.9 100.0 100.0
2.00 98.8 96.6 96.8 99.0 96.6 974 100.2 100.1 100.0 1005 100.4 100.3 100.6 100.5 100.4
225 975 98.4 98.6 97.8 98.6 983 100.5 100.6 100.2 100.7 100.8 100.5 100.8 100.8 100.6
250 993 98.9 99.0 98.6 98.8 99.2 100.7 100.7 100.7 100.9 100.9 100.9 100.9 100.9 100.9
2.75 99.7 99.3 99.2 99.5 99.9 99.4 101.1 101.1 101.1 101.3 101.3 101.2 1013 101.3 101.2
3.00 100.2 100.1 100.2 99.6 100.2 99.6 101.2 101.2 101.1 101.3 101.4 101.3 101.4 101.4 1013
3.50 99.0 98.3 98.7 98.1 97.4 985 101.2 101.1 101.2 1013 1013 1013 1013 101.3 101.3
4.00 98.0 98.1 98.1 97.5 982 98.1 101.0 101.0 101.0 101.1 101.1 101.1 101.2 1012 101.2
4.50 100.3 98.6 98.6 100.2 99.1 985 101.2 101.1 101.1 101.3 101.3 101.3 1013 1013 1013

ATITuTUIDa 561.9 572.5 584.8 600.8 627.3

mIdu(g/L) 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
1.50 100.0 100.1 100.2 100.1 1002 100.2 100.4 100.4 100.5 100.6 100.6 100.7 100.9 100.9 101.0
2.00 100.7 100.6 1005 100.7 100.6 100.5 100.9 100.8 100.7 101.1 101.0 100.8 101.2 101.2 101.1
225 100.9 100.9 100.7 100.9 100.9 100.6 101.1 1011 100.8 101.2 101.2 100.9 101.3 101.4 101.1
2.50 101.0 101.0 101.0 101.0 101.0 101.0 101.1 101.2 101.1 1012 101.3 101.2 1013 101.4 101.3
275 101.4 1013 101.3 101.3 101.3 101.2 101.5 101.4 101.4 1015 1015 101.5 101.7 101.6 1015
3.00 101.5 1015 101.3 101.4 101.4 101.2 101.5 101.5 101.3 101.6 101.6 101.4 101.6 101.6 101.5
3.50 101.3 101.3 1014 1013 101.3 1013 101.4 101.4 101.4 101.5 1015 1015 101.6 1015 101.6
4.00 101.3 101.2 101.2 101.2 1012 101.2 101.4 101.3 1013 101.4 101.4 101.4 101.5 1015 1015
4.50 101.3 101.4 101.3 101.3 101.3 101.3 101.5 1015 101.4 101.5 101.6 1015 101.6 101.6 101.6
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4 ! s P % y a a
ﬂ'l'i'l\'lﬁ Y-8 ANMNTTUTUALAUBLIUNU Z “lJﬂQu1fJTT‘1J5fJU Eﬁ@ﬂTIE3J1ﬂlﬁ13%Hﬂlﬁu1$ﬁll‘lm\1ﬁ'ﬁf¥u%uﬁ AR grade

Wavelength Z (nm)

ﬂTI‘lJﬁT‘lJ{I(LI'HBQ
o 4222 432.0 438.6 444.4 450.1
1 o] 3 1 2 3 1 2 3 1 2 3 1 2 3
1.50 91.3 91.3 90.3 94.2 94.4 933 95.1 95.1 95.0 95.8 95.8 95.8 96.6 96.4 96.3
2.00 93.0 93.1 92.7 95.7 95.8 95.5 96.9 96.4 96.8 97.6 97.4 97.1 98.1 98.0 97.9
2.25 93.0 93.7 95.6 96.7 96.5 97.4 97.7 98.1 98.2 98.1 98.2 98.3 98.6 98.8 98.8
2.50 95.4 95.8 96.9 98.1 98.3 98.4 99.0 99.0 98.9 99.1 99.1 99.1 99.4 99.6 99.3
2.75 97.2 96.7 97.6 98.9 98.8 99.1 99.6 99.6 99.9 99.8 99.6 99.5 100.1 100.2 100.2
3.00 98.2 98.5 98.6 99.7 99.6 99.7 100.3 100.2 100.1 99.9 100.0 99.9 100.4 100.3 100.0
3.50 96.5 95.8 95.9 98.4 98.4 98.2 99.4 99.4 99.1 99.6 99.5 99.6 100.1 99.9 100.0
4.00 96.6 96.1 949 98.6 98.2 97.7 99.3 99.0 98.9 99.2 99.1 99.0 99.7 99.8 99.4
4.50 96.9 96.52 95.6 98.5 98.1 98.2 99.3 993 99.5 99.6 99.4 99.6 100.0 100.0 99.9
AN U0 455.9 462.0 468.7 471.7 4952
MIdU(gL) 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
1.50 96.9 96.9 96.9 97.6 97.5 97.4 97.4 97.4 97.5 98.1 98.2 98.1 98.5 98.6 98.8
2.00 98.3 98.4 98.1 99.0 98.8 98.6 98.8 98.6 98.4 99.4 99.3 98.9 99.7 99.6 99.4
225 99.0 99.0 99.0 99.5 99.5 99.3 99.1 99.4 99.2 99.8 99.9 99.6 100.2 100.0 99.9
2.50 99.7 99.6 99.6 100.2 100.0 100.1 99.8 99.7 99.8 100.4 100.3 100.3 100.4 100.2 100.3
2.75 100.5 100.2 100.4 100.7 100.7 100.8 100.4 100.6 100.2 100.9 100.7 100.7 100.9 100.7 101.0
3.00 100.6 100.5 1002 100.8 100.9 100.6 100.5 100.5 100.2 100.9 101.0 100.6 101.3 101.1 100.7
3.50 100.4 100.3 100.3 100.8 100.9 100.7 100.4 100.5 100.4 100.9 100.8 100.8 101.0 100.8 101.0
4.00 100.1 99.9 99.8 100.4 100.3 100.5 100.2 100.0 100.2 100.6 100.6 100.8 100.7 100.8 100.8
450 1003 100.2 100.3 100.7 100.6 100.8 100.4 100.4 100.5 100.8 100.8 1009 100.9 101.0 100.9
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1 1 da 4 %‘ 4 ¥ H =Y .
m‘snﬁ V-9 ATMNITUTUALAUBLNUY X “U?]\']‘HWUTIU?@H LﬁﬂﬂTlr'sll'lmﬂ'lSﬁuﬁlﬁﬂ'wﬁﬂilﬂqa'ﬁﬁiﬁfuﬂ Commercial grade

Wavelength X (nm)

Anudutuva
gy 4355 461.2 5443 564.1 577.4
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

1.50 97.3 97.1 973 94.6 945 94.7 96.9 96.9 96.9 97.4 97.5 97.4 97.9 97.9 97.9
2.00 1013 101.1 1012 98.1 97.7 97.9 99.2 98.9 98.8 99.5 993 99.3 99.8 99.6 99.7
295 102.8 102.5 99.3 99.1 98.8 97.6 100.0 99.6 99.6 100.2 99.9 99.8 100.4 100.2 100.2
2.50 1033 103.1 102.8 99.5 993 99.1 100.1 100.0 100.0 100.3 100.2 100.2 100.5 100.5 100.4
275 103.8 104.0 104.1 99.8 100.0 99.9 100.3 100.3 100.4 100.5 100.5 100.5 100.7 100.7 100.7
3.00 104.7 104.7 104.7 100.4 100.5 100.5 100.5 100.6 100.7 100.7 100.8 100.8 100.8 100.9 100.9
3.50 105.8 106.0 105.9 1013 1013 1013 100.9 100.9 100.9 101.0 100.9 101.0 101.0 101.1 101.0
4.00 106.6 106.7 106.5 101.8 101.8 101.7 101.1 101.1 101.1 101.1 101.1 101.1 101.2 101.2 101.2
4.50 107.1 107.1 107.0 102.2 102.1 102.2 101.2 101.2 101.3 101.2 101.2 101.2 101.3 101.3 101.3

anuuiuIeg 588.7 599.6 610.9 624.2 654.9

AsdU(/L) 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
1.50 983 98.2 98.2 98.6 98.5 98.6 98.9 98.8 98.9 99.2 99.2 99.2 99.7 99.7 99.7
2.00 100.0 99.8 99.9 100.1 100.0 100.1 100.4 100.2 100.2 100.5 100.4 100.4 100.7 100.6 100.7
225 100.6 100.3 100.3 100.7 100.5 100.4 100.9 100.7 100.7 101.0 100.8 100.8 101.0 101.0 101.0
2.50 100.7 100.6 100.6 100.8 100.7 100.7 100.9 100.9 100.9 101.1 101.0 101.0 101.2 101.1 101.0
2.75 100.9 100.8 100.8 101.0 101.0 100.9 101.1 101.1 1011 101.2 1012 101.2 101.3 101.2 101.2
3.00 100.9 101.0 101.0 101.0 101.1 101.2 101.1 101.3 101.3 101.2 101.3 101.4 1012 101.3 101.4
3.50 101.2 1011 101.2 1013 1012 101.3 101.3 1012 1013 101.4 101.3 101.4 101.4 101.3 101.4
4.00 101.3 101.3 101.3 101.3 101.4 101.4 101.4 1014 1014 1015 101.5 101.5 101.4 101.5 101.4
450 1014 101.4 101.4 101.4 1014 101.4 101.5 1015 101.5 101.5 101.5 1016 101.5 1015 101.5
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Y ' e o S 4 = -
ﬂ"l‘i"lﬂﬁ U-10 ANITUTUALAUBUNU Y "U'ENH’]E]"IIUTE’]H Lﬁﬂ‘ﬂ "IIE?J'}ﬂ!ﬁ'ﬁﬁuﬂlﬁﬂ'lgﬁu‘llﬂﬂﬁ'lﬁ%usﬁuﬂ Commercial grade

Wavelength Y (nm)

ﬂ’]"ll.lL‘lTll‘lTi.l‘llBﬁ
e 489.5 515.2 529.8 5414 551.8
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3

1.50 943 92.2 93.9 95.0 9.6 95.1 96.2 96.1 96.2 96.7 96.7 96.7 97.0 97.0 97.0
2.00 95.0 95.1 96.9 95.2 95.2 97.5 98.4 98.3 98.6 98.8 98.8 99.0 99.1 98.9 99.2
2.25 97.8 95.5 96.2 98.3 95.1 95.7 99.1 99.1 99.1 99.4 99.4 99.4 99.6 99.6 99.6
250 96.7 95.5 95.6 9.6 95.52 94.9 99.4 99.5 995 99.8 99.8 99.8 99.9 100.0 100.0
2.75 96.2 98.2 98.2 95.4 98.3 98.2 99.8 99 8 99 8 100.1 400.1 100.2 100.3 100.3 100.3
3.00 98.9 96.7 96.2 98.6 95.9 95.6 100.1 100.1 100.0 100.4 100.4 100.3 100.5 100.5 100.4
1.50 97.4 98.9 98.1 96.5 98.6 97.0 100.5 100.5 100.5 100.8 100.7 100.7 100.8 100.8 100.8
4.00 98.7 98.7 98.6 99.0 98.8 98.9 100.7 100.7 100.7 100.8 100.9 100.9 100.9 101.0 101.0
450 100.3 99.7 99.4 100.4 99.5 99.1 100.9 100.9 1009 101.1 101.1 101.0 101.1 101.1 101.1

a0 561.9 5725 584.8 600.8 6273

asdu(g/L) 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
1.50 97.4 97.3 97.4 977 97.6 97.7 98.1 98.0 98.1 98.6 98.5 98.5 99.2 99.2 99.2
2.00 99.3 99.2 99.5 99.4 99.4 99.6 99.7 99.6 99.9 100.0 100.0 100.1 100.3 100.4 100.6
2.25 99.8 99.8 99.8 99.9 99.9 99.9 100.2 100.2 100.2 100.4 100.4 100.4 100.8 100.7 100.7
2.50 100.1 100.2 100.2 100.2 100.2 100.3 100.4 100.5 100.5 100.6 100.7 100.7 1009 101.0 101.0
2.75 100.4 100.4 100.5 100.5 100.5 100.5 100.7 100.7 100.7 100.9 100.9 100.9 101.1 101.1 1011
3.00 100.6 100.6 100.6 100.7 100.7 100.6 100.9 100.8 100.8 101.0 101.0 101.0 101.2 101.2 101.1
3.50 100.9 100.9 100.9 100.9 100.9 100.9 101.1 101.0 101.0 101.2 101.1 101.2 1013 1013 101.3
4.00 101.0 101.0 101.0 100.9 101.1 101.0 101.1 1012 101.1 101.2 101.3 1013 101.3 101.4 101.4
450 101.1 101.1 101.1 1011 101.1 101.1 101.2 101.3 101.2 101.3 101.4 1013 101.4 101.4 101.4

c9
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ﬂTﬂ\Tﬁ Q-11 AMIUTTALAUFUAY Z Yo91en 1usou Lfi@'ﬁ"I‘LElI']f.LlfT’IEﬁﬁﬂ&ﬁu’lzﬂh‘ﬂﬂﬁﬁ'ﬁ'gﬂ%uﬂ Commercial grade

L. Wavelength Z (nm)

ANUVHUVUUDI
o 4222 432.0 438.6 4444 450.1

mIau(g/L)
1 2 3 1 y) 3 1 2 3 1 2 3 1 2 3

1.50 86.1 85.8 85.5 88.9 88.9 88.6 90.3 90.3 90.3 91.1 90.9 90.8 91.8 91.7 91.6
2.00 89.7 89.4 90.0 92.2 92.2 92.7 93.8 93.5 942 94.4 94.1 94.4 94.9 94.7 95.1
225 93.8 90.2 91.3 95.1 93.2 93.6 95.6 94.8 94.7 95.7 95.4 95.3 96.3 95.9 96.0
2.50 90.4 90.7 91.2 93.4 94.1 94.0 95.1 95.4 95.5 958 95.7 95.8 96.4 96.5 96.6
2.75 92.0 91.6 94.3 948 94.7 96.0 95.7 95.5 96.6 96.5 96.3 96.8 97.1 97.0 97.3
3.00 93.1 932 932 95.7 95.5 958 96.9 96.7 96.6 97.1 97.0 97.0 97.8 97.8 97.7
3.50 93.5 96.7 96.0 95.6 97.7 97.3 97.2 98.3 98.1 97.8 98.4 98.2 98.7 98.8 98.6
4.00 98.3 95.9 98.4 99.2 97.9 99.0 99.4 98.9 99.3 99.3 99.1 99.2 99.6 99.5 99.7
4.50 98.8 99.0 98.2 99.6 99.5 99.2 99.7 99.8 99.5 99.5 99.7 99.5 99.9 100.0 99.7

AT uUD I 455.9 462.0 468.7 4717 495.2

Asdu(gL) 1 2 3 1 2 3 1 2 3 1 5) 3 1 2 3

.50 92.3 92.2 92.4 93.0 93.0 93.1 93.2 93.1 93.0 94.1 93.9 94.1 94.5 94.7 94.4
2.00 95.4 95.4 95.5 96.1 95.9 96.2 96.1 959 96.3 96.7 96.6 96.9 97.4 97.4 97.4
225 96.5 96.2 96.2 97.0 97.1 97.0 97.2 97.0 97.1 97.7 97.6 97.6 98.4 97.7 97.9
2.50 97.0 97.0 97.2 97.4 97.6 97.7 97.4 97.3 97.4 97.9 98.2 98.1 98.6 98.7 98.8
2.75 97.4 97.4 97.7 98.2 98.1 98.2 97.9 98.0 98.1 98.8 98.6 98.8 99.1 98.9 99.2
3.00 98.1 98.1 98.2 98.7 98.7 98.7 98.4 98.5 98.5 99.2 993 99.0 99.4 99.4 99.3
3.50 98.6 99.2 99.1 99.2 99.6 99.6 99.2 99.5 99.4 99.7 99.9 99.8 100.2 99.9 100.0
4.00 99.6 99.6 99.9 100.0 100.1 100.3 99.7 99.7 99.9 100.0 100.1 100.4 1003 100.5 100.3
4.50 100.1 100.1 100.0 100.5 100.7 100.3 100.3 100.3 100.0 100.6 100.6 100.4 100.6 100.5 100.7
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H ' o o o 4 - =
ﬂTﬂQﬁ V-12 AMNITTUHTUALUAULLULNN X ﬂ!ﬂﬁquJ‘lI‘Uﬁﬂu Lllﬂﬂ'lWL'ﬂ‘]‘fﬂlWiJ'ﬂﬁiﬂ]ﬂﬁﬁ'lﬁﬁll AR grade

pH

Wavelength X (nm)

4355

461.2 544.3 564.1 5774
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
5 95.3 95.5 95.4 95.6 95.6 95.6 97.2 97.2 9722 97.6 97.7 97.6 97.9 98.0 97.9
6 90.3 89.9 89.8 92.2 92.0 91.9 95.6 95.5 95.2 96.1 96.0 95.9 96.4 96.2 96.2
7 100.9 100.9 100.9 97.7 97.6 97.6 98.9 98.9 98.9 99.2 99.2 99.1 99.2 99.2 99.1
8 104.2 104.1 104.1 100.0 100.0 99.9 99.8 99.5 99.7 99.8 99.6 99.8 99.8 99.5 99.7
9 91.4 91.4 91.3 89.4 89.4 89.6 924 92.5 924 93.2 933 93.2 93.7 93.9 93.7
10 833 83.2 83.1 86.1 86.0 86.0 91.4 91.4 91.3 923 923 92.2 92.7 92.8 92.7
588.7 599.6 610.9 624.2 654.9
pH
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
5 98.0 98.0 98.0 98.1 98.2 98.2 98.3 98.3 98.3 98.4 98.5 98.4 98.8 98.8 98.8
6 96.5 96.4 96.3 96.6 96.5 96.5 96.8 96.7 96.6 97.0 96.7 96.8 97.5 97.4 97.2
7 99.4 993 99.3 99.4 99.4 99.3 99.5 99.5 99.4 99.5 99.5 99.5 99.6 99.5 99.5
8 99.8 99.6 99.8 99.8 99.6 99.7 99.8 99.6 99.7 99.8 99.6 99.7 99.8 99.6 99.8
9 94.1 94.2 94.1 94.5 94.6 94.5 94.9 95.0 95.0 95.3 95.4 95.4 96.0 96.1 96.1
10 93.1 93.2 93.1 93.4 935 933 93.7 93.9 93.7 94.0 94.2 94.0 94.6 94.9 94.6

L9
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MINN V-13 MNIUANALAUTUAY Y vaihe1 lusou demiesiiming auvesasdy AR grade

Wavelength Y (nm)

it 489.5 515.2 529.8 541.4 551.8
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
5 953 94.6 95.1 94.8 95.2 95.1 96.7 96.8 96.7 97.0 97.0 97.1 97.3 91.3 97.3
6 93.6 933 93.2 94.6 94.6 94.4 95.2 95.0 948 95.5 95.4 05.2 95.9 95.7 95.5
7 97.4 97.2 96.9 97.6 97.1 96.6 98.6 98.5 98.6 98.7 98.6 98.7 98.8 98.7 98.9
8 99.3 98.8 99.1 99.0 97.4 98.8 99.6 99.6 95.5 99.6 99.6 95.5 99.6 99.6 95.5
9 89.6 89.9 89.2 89.5 90.4 89.5 91.7 91.8 91.8 92.2 923 923 92.6 92.6 92.6
10 88.5 88.2 88.0 90.1 89.9 89.9 90.9 90.6 90.7 9L5 91.2 91.3 92.0 91.7 91.8
561.9 5725 584.8 600.8 6273
pH
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
5 97.5 915 97.5 97.7 97.7 97.7 97.9 98.0 97.9 98.1 98.1 98.1 98.4 98.5 98.5
6 96.1 96.0 95.8 96.4 96.2 96.0 96.5 96.4 96.2 96.8 96.6 96.4 97.1 97.0 96.8
7 98.9 98.8 98.9 99.0 98.9 99.0 99.1 99.0 99.2 992 99.2 99.3 99.4 99.3 99.5
8 99.6 99.6 99.6 99.6 99.6 99.5 99.6 99.7 99.6 99.6 99.6 99.6 99.7 99.7 99.7
9 92.9 93.0 93.0 93.4 934 93.5 93.9 94.0 93.9 94.5 94.5 94.5 95.4 95.4 95.4
10 924 9222 922 92.8 92.6 92.6 93.2 93.0 93.0 93.7 934 93.4 94.4 94.2 94.1
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M3IN v-14 Amudiauausuny Z veeaie luseu oMty Nimuauuesasdy AR grade

Wavelength Z (nm)
pH 4222 432.0 438.6 4444 450.1
1 2 3 1 2 3 1 2 3 I 2 3 1 2 3
5 89.7 98.9 913 925 923 929 92.9 929 933 9.9 934 932 93.6 937 939
6 889 88.5 $8.3 90.0 89.7 89.3 90.8 90.4 90.4 91.4 91.1 91.0 91.9 916 916
7 94.0 93.1 93.8 95.6 95.0 95.4 95.8 95.5 958 95.7 95.6 95.7 96.1 95.7 95.8
8 9822 97.1 97.9 98.9 98.6 98.9 98.7 98.6 98.7 98.7 984 98.6 98.6 98.8 98.7
9 84.7 83.5 84.1 86.6 86.0 86.3 87.1 86.8 86.7 87.3 86.9 87.2 87.6 87.5 87.5
10 83.1 811 812 83.1 82.9 828 839 83.9 83.9 84.6 84.6 84.6 85.2 85.2 85.2
455.9 462.0 468.7 4771 4952
pH
1 2 3 1 2 3 1 2 3 I 5 3 1 2 3
5 942 943 94.4 94.7 94.8 949 943 9422 943 949 952 95.1 95.8 95.9 96.0
6 9.2 920 91.8 92.5 92.0 919 932 9.9 92.8 934 929 9.8 940 935 932
7 96.7 96.5 96.7 97.1 97.1 973 96.3 96.0 96.1 97.1 97.0 97.1 97.9 97.7 97.8
8 99.3 99.1 992 99.3 99.4 99.4 98.5 983 98.4 99.0 911 99.1 993 99.6 993
9 88.7 88.4 88.6 89.1 89.0 89.0 88.6 88.4 88.7 89.6 89.4 89.5 90.5 90.4 903
10 85.7 85.7 85.7 86.3 $6.0 86.0 86.9 87.1 87.1 87.6 87.6 87.6 88.5 88.5 88.6
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M3 v-15 MNUFiauauduay X vaainnluseu oy auveda15dy Commercial grade

pH

Wavelength X (nm)

435.5 461.2 544.3 564.1 5774
1 2 3 1 2 3 1 2 3 | 2 3 1 2 3
5 96.4 96.1 93.3 94.4 94.1 91.2 97.5 97.4 94.5 98.1 979 95.0 98.3 98.2 95.2
6 100.0 99.8 99.7 97.0 96.9 96.7 98.7 98.5 98.5 99:1 98.9 98.9 99.1 99.0 98.9
7 102.0 102.0 101.8 98.5 98.3 98.1 99.2 99.2 99.0 99.3 99.3 99.2 99.4 994 99.2
8 104.3 104.2 104.3 99.8 99.8 99.7 99.7 99.6 99.7 99.8 99.7 99.8 99.8 99.6 99.8
9 93:1 90.1 86.3 90.6 87.8 84.5 93.0 90.7 87.9 93.7 91.5 88.8 94.1 92.0 89.4
10 979 97.8 97.8 95.1 95.2 95.0 97.3 97.3 97.3 97.7 97.8 97.7 98.0 98.0 98.0
588.7 599.6 610.9 624.2 654.9
pH
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
5 98.5 98.3 953 98.6 98.5 95.4 98.8 98.6 95.5 98.8 98.7 95.6 99.1 98.9 95i7
6 99.3 99.0 9.1 99.3 9.1 99.1 99.4 99.2 99.2 99.4 992 99.3 99.6 99.3 99.4
7 99.4 99.4 99.3 99.5 99.4 99.3 99.5 99.6 99.4 99.6 99.6 99.4 99.6 99.5 99.5
8 99.8 99.7 99.8 99.8 99.7 99.8 99.9 99.7 99.8 99.9 99.7 99.8 99.8 99.7 99.8
9 94.4 923 89.9 94.7 92.7 90.3 95.1 93.0 90.8 95.4 93.5 91.3 96.0 943 92.4
10 98.1 98.2 98.1 98.3 98.4 98.3 98.5 98.6 98.5 98.7 98.8 98.7 98.9 99.0 98.9
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gi 1 da 4 = 4 |
A1TNN U-16 ATNITUTUALAUGLAU Y ﬁ!ﬂﬂuTU’lIUi'ﬂu 1ﬁﬂﬁ1ﬁlﬂ%ﬁ!ﬁu13ﬁﬂﬂ]ﬂﬂﬁﬁ’L?f"ll Commercial grade

pH

Wavelength Y (nm)

4895 515.2 529.8 541.4 551.8
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
5 94.3 94.2 943 94.4 94.7 94.8 96.9 96.7 96.4 973 97.1 96.8 97.7 97.4 97.1
6 96.4 96.3 96.5 96.0 96.3 96.6 983 98.1 98.0 98.5 98.4 98.4 98.7 98.6 98.5
7 98.2 97.6 97.5 98.4 974 97.5 98.9 98.8 98.7 99.0 99.0 98.8 99.1 99.1 98.9
8 98.5 99.0 97.8 97.7 98.6 99.2 99.6 99.4 99.1 99.6 99.5 982 99.6 99.5 98.5
9 90.3 87.6 854 90.5 88.3 859 92.4 90.0 87.1 92.8 90.4 87.6 93.1 90.8 88.1
10 95.0 95.1 95.0 94.9 95.4 94.6 96.7 96.8 96.8 97.0 972 97.1 97.2 97.4 97.3
561.9 572.5 584.8 600.8 627.3
pH
1 2 3 1 2 3 1 2 3 1 2 | 1 2 3
5 97.9 97.6 97.4 98.1 97.9 97.6 98.4 98.1 97.8 98.6 98.3 98.0 98.9 98.6 98.3
6 98.9 98.7 98.7 99.0 98.8 98.8 99.1 98.9 98.9 99.2 99.1 99.1 99.4 99.2 99.2
7 99.2 99.1 98.9 993 99.2 99.0 99.4 99.3 99.1 99.5 99.4 99.3 99.6 99.5 99.3
8 99.6 99.5 99.2 99.6 99.5 99.7 99.7 99.5 97.6 99.7 99.6 99.0 99.7 99.6 99.5
9 93.4 912 88.6 93.7 91.6 89.1 94.1 92.1 89.7 94.5 92.7 90.4 95.2 93.6 915
10 97.4 97.6 97.5 97.6 97.8 97.7 979 98.1 97.9 98.2 98.3 98.2 98.6 98.7 98.6

IL
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M3 v-17 Amudiauauduny Z veurholusey Wefiteyimang auunsasdy Commercial grade

Wavelength Z (nm)
PH 4222 432.0 4386 444.4 450.1
1 2 3 1 2 3 1 2 3 I 2 3 1 2 3
5 8.0 87.9 8.9 909 90.0 90.8 91.6 913 912 919 915 91.4 923 92.1 919
6 923 923 92.0 94.6 943 944 95.0 947 948 94.9 94.8 94.6 953 95.0 95.0
7 944 94.5 95.2 96.7 96.7 96.8 97.0 97.0 96.7 96.6 96.5 96.3 96.9 96.7 96.5
8 975 96.7 978 992 988 992 98.9 98.9 99.1 9.5 982 98.2 98.5 983 98.5
9 86.1 82.7 79.6 88.1 85.0 81.7 88.5 85.5 827 88.4 85.7 82.5 88.8 86.0 82.9
10 90.4 90.4 89.8 928 92.4 925 93.0 932 92.9 9238 92.8 92.7 932 933 93.1
455.9 462.0 468.7 4717 4952
pH
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
s 933 93.0 929 94.1 935 934 93.1 92.7 92.6 94.2 94.0 937 953 949 94.7
6 96.2 95.8 95.7 96.5 96.4 96.3 95.4 953 95.1 96.6 96.3 96.3 973 972 97.1
7 97.6 97.6 973 98.1 98.1 976 96.9 96.6 96.3 979 97.7 975 98.5 98.4 98.2
8 993 99.1 99.2 99.8 99.5 99.7 97.9 97.7 976 99.1 99.0 99.0 99.5 973 99.5
9 898 87.1 83.7 90.5 87.8 845 89.0 86.5 834 90.4 88.0 84.9 913 89.1 85.9
10 940 942 94.1 949 95.1 947 934 93.7 934 948 95.0 949 95.5 95.8 95.8
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M A-18 AN UFNALAUTLAY X veuien Tuseu WemaNuT15eumM I unINET MM auveIaTdY AR grade

mmﬁ'ss&)‘u Wavelength X (nm)
I 1
maifuniuG) 4355 4612 5443 564.1 5774
(rpm)
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
60 100.9 100.9 100.7 100.0 100.0 99.9 100.4 100.6 100.3 100.6 100.5 100.4 100.5 100.7 100.4
90 101.0 100.8 100.9 99.9 99.8 99.9 100.3 100.3 100.4 100.5 100.3 100.4 100.5 100.3 100.4
120 100.8 100.6 100.7 99.8 99.7 9.7 100.4 100.3 100.3 100.6 100.5 100.5 100.6 100.5 100.5
150 100.9 100.9 100.9 100.0 100.1 100.0 100.2 100.4 100.4 99.8 100.6 100.7 100.6 100.6 100.7
o
AUG0Y 588.7 599.6 610.9 624.2 654.9
3 o
mathinauG)
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
(rpm)
60 100.5 100.5 100.5 100.5 100.6 100.7 100.5 100.6 100.5 100.5 100.6 100.3 100.5 100.5 100.7
90 100.5 100.3 100.4 100.5 100.4 100.4 100.5 100.5 100.5 100.4 100.4 100.4 100.4 100.3 100.4
120 100.6 100.6 100.5 100.6 100.5 100.5 100.6 100.6 100.6 100.5 100.5 100.4 100.5 100.5 100.4
150 100.6 100.6 100.7 100.6 100.6 100.6 100.6 100.6 100.6 100.5 100.5 100.5 100.5 100.6 100.6
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ﬂ'l'SNﬁ Y-19 AMNITUTUALAUTUNN Y maauwﬂmau Lﬁ@ﬁ?ﬂ’ﬂlﬂ.ﬁ'ﬁ'E]’Uﬂ'I‘Jﬂuﬂ']‘l«lﬁ?ﬁlﬁﬂﬂgﬁﬁﬂlﬂﬁﬁﬁ'gll AR grade

e T Wavelength Y (nm)
mItunasa 4895 515.2 5298 541.4 551.8
(rpm) 1 9 3 1 2 3 1 2 3 1 2 3 1 2 3
60 99.9 99.7 99.6 99.9 99.7 99.9 1002 100.1 100.3 100.3 100.3 100.2 100.4 100.4 100.4
90 99.7 99.6 99.5 99.8 99.7 99.6 100.1 100.1 100.0 1003 1003 100.1 1003 1003 100.1
120 99.6 99.6 99.7 99.9 99.9 100.1 100.1 1002 100.1 100.2 100.3 100.2 100.3 100.4 100.3
150 99.7 99.8 99.7 100.1 99.8 100.2 100.2 100.3 100.2 100.4 100.4 100.4 100.4 100.5 100.5
o
ANUGIT0Y 561.9 5725 584.8 600.8 6273
mstdunus)
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
(rpm)
60 100.4 100.3 100.3 100.4 100.4 100.3 100.5 100.5 100.4 100.4 100.4 100.4 100.5 100.5 100.5
90 100.3 1003 100.1 100.4 100.3 100.2 100.4 100.4 100.3 100.4 100.4 100.3 100.4 100.4 100.3
120 100.3 100.4 100.3 100.4 100.5 1003 100.5 100.5 100.4 100.4 100.4 100.4 100.5 100.5 100.4
150 100.4 100.5 100.5 100.5 100.6 100.5 100.5 100.6 100.6 100.5 100.5 100.5 100.5 100.6 100.6
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ﬂ'l‘i'lﬂﬁ U-20 ANITUAUALAUGUNU Z “U'i’Nu'IEJ'II‘Uiﬂu Lﬁ'f]'ﬂ']ﬂ"J'Illlﬁ’3‘56‘]_!ﬂ'lﬁﬂuﬂ'JULi'JT’ILWM']SﬁBﬂJENﬁTE&{JJ AR grade

mmﬁiia‘u Wavelength Z (nm)
miﬂumuﬁj
422.2 432.0 438.6 4444 450.1
(rpm)
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
60 98.4 98.3 98.5 99.2 99.3 99.3 99.5 99.4 99.5 98.9 99.0 99.1 99.4 99.2 99.3
90 98.4 98.5 98.2 99.2 99.3 99.1 99.4 99.7 99.3 99.0 99.0 98.8 99.2 99.3 99.1
120 98.3 98.5 98.3 99.1 99.3 99.1 99.4 99.5 99.4 98.8 99.1 98.9 99.1 99.4 99.1
150 98.5 98.7 98.6 99.2 99.4 99.5 99.6 99.6 99.7 99.0 99.2 99.1 99.3 99.5 99.5
=3
ANWLIITOU 455.9 462.0 468.7 471.7 495.2
mstfunauisa
1 2 3 1 74 A 1 2 ) 1 2 3 1 2 3
(rpm)
60 99.7 99.5 99.8 100.1 100.0 100.1 99.4 99.2 99.3 99.9 99.7 100.0 100.3 100.4 100.5
90 99.6 99.7 99.3 100.1 100.1 99.9 994 99.2 99.1 99.8 99.8 995 100.4 100.3 100.3
120 99.5 99.6 99.4 99.9 100.1 99.8 99.2 99.5 99.1 99.7 99.8 99.5 100.1 1003 100.1
150 99.6 99.7 99.8 100.1 100.2 100.2 99.3 994 993 99.8 99.9 99.9 100.4 100.7 100.6
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ﬂ'l'il»i'ﬁ UY-21 AMNTTUTUALAUBLNY X mamwﬂmau Lﬁﬂ“r‘i"lﬂ’ﬂmi’J‘iﬂ‘i_lﬂ'l'i‘]juﬂ'luLi’)ﬁlﬁﬂﬂﬁhﬂjﬂﬂﬁﬁﬁu Commercial grade

ﬁ'n‘l.llg'liﬂ"u Wavelength X (nm)
msiunauEs
435.5 461.2 5443 564.1 5774
(rpm)
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
60 102.2 102.1 102.1 101.1 101.0 100.9 100.7 100.9 100.8 100.7 100.9 100.8 100.7 100.8 100.8
90 101.9 102.0 101.6 100.8 100.9 100.8 100.7 100.6 100.4 100.7 100.6 100.5 100.7 100.6 100.4
120 102.4 101.8 101.9 101.0 100.8 1009 100.8 100.6 100.6 100.8 100.5 100.6 100.8 100.5 100.6
150 101.7 101.8 101.3 100.6 100.6 100.1 100.7 100.7 100.4 100.8 100.6 100.5 100.8 100.6 100.5
o
AIULITOU 588.7 599.6 610.9 624.2 654.9
% o
mMITumuE?
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
(rpm)
60 100.6 100.8 100.8 100.6 100.8 100.7 100.7 100.8 100.8 100.6 100.7 100.7 100.5 100.7 100.6
90 100.6 100.5 100.4 100.6 100.5 100.4 100.6 100.5 100.4 100.5 100.4 100.3 100.5 100.5 100.4
120 100.8 100.5 100.6 100.7 100.5 100.6 100.8 100.6 100.6 100.7 100.4 100.5 100.6 100.4 100.5
150 100.7 100.6 100.5 100.7 100.6 100.5 100.7 100.5 100.4 100.7 100.5 100.4 100.7 100.5 100.4
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ﬂﬁ]xﬂﬁ U-22 AMNITUTUALAUBUNU Y ﬁJﬂQH'IEI'II’U'iE!‘L! Lﬁ'ﬁ)ﬂ'lﬂ’}“lm‘i'Ji’El‘lJﬂ'l‘iﬂuﬂ?ﬂli'}ﬂlﬂij'lgﬁll‘ilﬂ\‘lﬁﬁﬁh Commercial grade

ANUIEAT0 Wavelength Y (nm)
msifunuE)
489.5 515.2 529.8 5414 551.8
(rpm)
1 2 3 1 g 3 1 s 3 1 2 3 1 2 3
60 100.3 100.3 100.5 100.7 100.8 100.8 100.4 100.6 100.6 100.5 100.6 100.7 100.4 100.6 100.6
90 100.2 100.4 100.2 100.6 100.4 100.2 100.5 100.4 100.3 100.5 100.4 100.4 100.6 100.4 100.5
120 100.5 100.2 100.3 100.7 100.5 100.4 100.7 100.4 100.5 100.7 100.4 100.5 100.7 100.5 100.5
150 100.4 100.1 100.9 100.6 100.0 100.4 100.6 100.3 100.2 100.7 100.6 100.3 100.6 100.5 100.3
o
ANUET0Y 561.9 5725 584.8 600.8 6273
mstumuca
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
(rpm)
60 100.3 100.5 100.6 100.4 100.6 100.6 100.4 100.6 100.7 100.3 100.5 100.7 100.4 100.6 100.6
90 100.6 100.4 100.5 100.6 100.4 100.4 100.7 100.5 100.5 100.6 100.5 100.5 100.6 100.5 100.5
120 100.8 100.5 100.6 100.7 100.5 100.6 100.8 100.6 100.6 100.7 100.4 100.5 100.6 100.4 100.5
150 100.7 100.6 100.5 100.7 100.6 100.5 100.7 100.5 100.4 100.7 100.5 100.4 100.7 100.5 100.4

LL



H [ I 4 ?,' 4 =~ ¥ g A .
M0 ¥-23 AMIUTTALAUAY Z V031101 1501 WoMIANNE 1T UM TTUNING NIMINL ANVESa15 AN Commercial grade

Anuis U Wavelength Z (nm)
arstunInda
4222 4320 438.6 4444 450.1
(rpm)
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
60 99.6 99.9 100.0 100.0 100.4 100.6 100.3 100.3 100.8 100.0 100.2 100.2 100.1 100.4 100.5
90 99.8 99.7 99.7 100.3 100.2 100.2 100.5 100.3 100.4 100.1 100.0 100.0 100.5 100.2 100.1
120 99.8 99.7 99.8 100.7 100.5 100.5 100.5 100.5 100.6 100.2 100.1 100.1 100.3 100.2 100.3
150 99.7 99.4 99.3 100.6 100.1 100.2 100.7 100.1 100.1 100.0 99.6 99.6 100.2 99.8 100.0
=1
ANUGEITOU 455.9 462.0 468.7 471.7 495.2
& =3
mstunauGE
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
(rpm)
60 100.3 100.4 100.8 100.6 100.9 100.1 100.2 100.3 100.4 100.4 100.6 100.8 100.6 100.9 101.3
90 100.6 100.3 100.1 100.9 100.7 100.7 100.3 100.2 100.1 100.5 100.3 100.3 100.8 100.9 100.7
120 100.6 100.6 100.5 101.0 100.9 100.9 100.3 1002 100.3 100.6 100.5 100.6 101.1 100.9 101.0
150 100.7 100.1 100.1 101.2 100.4 100.6 100.2 99.7 99.8 100.5 100.1 100.2 101.2 100.6 100.9
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A15197 v-24 AduildnsmiazanududuanmsIasa ToC veuie Tusou en

PSanmingauvesasdusia AR grade

Y i ldnsm T fuitdnsm 10
A utuasdu(g/L)
! 2 3 1 2 3
1.50 2463 | 2376 | 221.2 | 3065 | 292.5 | 270.6
2.00 1620 | 159.1 | 1485 | 2146 | 2123 | 1905
2.25 1203 119.3 107.1 148.0 150.8 163.5
2.50 89.92 | 92.50 | 97.89 | 860 | 91.6 | 79.0
2.75 62.48 | 6578 | 6193 | 61.2 | 410 | 46.7
3.00 53.21 42,52 | 47.21 26.63 30.2 30.1
3.50 30.82 | 32.38 | 3166 | 682 | 7.71 | 7.52
4.00 27.44 | 28.15 | 2826 | 5.06 | 599 | 597
4.50 3122 | 30.19 | 31.51 | 344 | 3.09 | 6.13

" i J [ i 1 %} LA
ﬁniNﬁ V-25 mwuﬁ”lﬁmwhmzmmLﬁ?’mﬁ’umﬂmmﬂm TOC ﬁJBQuWEJ'II“LI'i’EJH Lﬁi‘]?ﬂ

USINUMMINE aNveeas FuYTiA Commercial grade

vy Auildnsm TC Huildnsml ic
ANt I ducg/L)
| 2 3 1 2 3
1.50 1425 | 159.2 | 1494 | 2407 | 289.1 | 254.5
2.00 1282 | 116 | 1247 | 217.2 | 189.9 | 212.7
2.25 1045 | 1112 | 1239 | 1552 | 1755 | 2163
2.50 1017 | 996 | 962 | 1464 | 147.0 | 1373
2.75 915 | 91.0 | 914 | 1283 | 127.0 | 130.1
3.00 69.4 | 683 | 643 | 754 | 718 | 6658
3.50 719 | 723 | 718 | 806 | 753 | 77.2
4.00 563 | 555 | 568 | 502 | 473 | 511
4.50 398 | 414 | 390 | 162 | 172 | 106




80

Y (] 2.’ H @ ' ;g ] - ]
M99 126 fauiidnsiazanuudueInmsiam Toc vesthe Tusew demieyh

MINZEUYRImIUTHA AR grade

, it 1dnsm TC fuildnsml ic
%39 pH
I 2 3 1 2 3
5 2789 | 2815 | 2829 | 58 | 51 | 190
6 281.5 | 2939 | 289.4 25.8 30.8 26.9
7 2638 | 2538 | 2533 | 85 | 66 | 6.6
8 262.6 | 279.5 | 265.8 22.9 49.0 312
9 389.5 | 387.3 | 383.3 | 4165 | 420.6 | 4189
10 389.6 | 388.9 | 391.0 | 462.3 | 467.9 | 466.9

o " 3 Hq ¥ g .. 4l @ 1 2 A =
M1519N v -27 m‘W‘L!‘V]GlGlﬂﬁ1NLLﬁ$ﬂ’J’1m‘lJmm‘i]'Iﬂmi’mﬂ1 TOC ‘LIFJ\‘!HWU'II‘LISQH LOINWLDY

MWL ANVDIANTAUYNA Commercial grade

, ufignsml Te it dnsw ic
324 pH
I 2 3 1 2 3
5 2760 | 2656 | 2813 | 67 | 30 | 63
6 2708 | 3009 | 367.2 | 95 | 391 | 64.0
7 266.4 | 2655 | 2567 | 258 | 235 | 235
8 207.1 | 217.0 | 2143 | 219 | 243 | 204
9 3332 | 3465 | 3411 | 3417 | 3663 | 3624
10| 4045 | 403.2 | 392.9 | 4557 | 444.1 | 4561




a ' & dayw y 3 w1 Y A
M191490 VY-28 ﬂ"Iwuﬂnlﬂﬂﬁ']?‘lllﬁxﬂ'J'HJL"UEJ“UU?]’]ﬂﬂ’]TJﬂﬂ’} TOC ﬂ.IENmEJﬂUﬁJu an

3 4 4 = a
ﬂ’)’]ﬂJLi’Jﬁ@Uﬂ'l‘i‘ﬁuﬂ?uﬁ'J‘m“r‘iiJ']%ﬁﬁJ"U@ﬂﬁ']i?gf}N‘h'uﬂ AR grade

¥

¥

AMIET0Y fufildnsm TC fui1dns il ic
(rpm) 1 2 3 1 2 3
60 2011 | 230,10 | 2326 | 53 | 597 | 576
90 2343 | 2362 | 2182 | 60.7 | 609 | 20.1
120 2290 | 2267 | 2242 | 658 | 610 | 626
150 1952 | 2070 | 2079 | 166 | 494 | 44.4

a A A 9 gy g @ 1 3 &
M3 9N U -29 mwuw”lmﬂﬂwuazmmwmmmﬂmmﬂm TOC ﬁJ'E)\mW'II‘LITE]u SNIR G|

g ! 4 a
mmmsaumsﬂumumﬁmmxﬁmmmsﬁwu@ Commercial grade

F

v

ANNIEITeU fufldnsml Tc it ldns il 1c
(rpm) 1 2 3 1 2 3
60 2000 | 2125 | 2073 | 322 | 537 | 370
90 1211 | 2202 | 1885 | 568 | 729 | 98
120 2077 | 2100 | 2062 | 311 | 401 | 333
150 2238 | 2211 | 2177 | 655 | 608 | 576

81

vome WanduaunsiduasaInsINAIEIU TC AD Y = 1.7128X - 1.2707

Werauaumsdunsansvunasgiu IC fio Y = 4.5175X - 19.851



15197 1-30 AUt uveInsALDsn WevSunaensduimzay

avdudy | sinmadudunsaven deldmsdu snmuudunsauesn e ld

YBImTHY AR grade(mg/L) 3duy Commercial(mg/L)
(g/L) 1 2 3 1 B 3
1.50 12.74 12.74 12.80 12.68 12.74 12,68
2.00 12.50 12.49 12.06 11.62 11.75 11.75
2.25 12.49 12.30 11.81 13.05 13.11 13.05
2.50 11.93 12.49 12.86 12,55 12.61 1237
2.75 12.55 12.55 12.92 12.24 10.70 12.18
3.00 12.55 12.61 12.68 7.67 7.48 773
3.50 10.29 11.03 11.90 12,70 12.87 12.88
4.00 11.47 10.91 10.11 13.01 12.82 12.75
4.50 10.11 10.97 10.17 12.27 12,27 12.02

a Y 9 a oA = A Y
M99 V-31 ANUVHUHUBDINTALDIN WOV INLDY NN NI AUUDITTITITU

aditunsauesn meldmedu AR | samidudunsauein deldmsdy
29 pH grade(mg/L) Commercial(mg/L)
1 2 3 | 2 3
5 6.69 6.55 6.69 9.80 9.80 9.80
6 5.70 5.77 5.77 6.16 6.29 6.10
7 5.24 5.37 5.57 5.64 5.77 531
8 4.65 472 472 4.85 4.98 4.98
9 4.20 433 433 452 4.46 4.59
10 4.00 4.00 4.06 433 4.39 4.46

Y = 4 4 g
15197 4-32 anuuuUeInsauesn WenmanuEiseumstunauE I oY

y saududunsavein dleldmsdy | nududunsaveindeldmsdy
AMWIFITOUMS
; 3 AR grade(mg/L) Commercial(mg/L)
TUNIMTArpm)
| 2 3 | 2 3
60 5.18 4.91 4.84 5.25 5.11 5.11
90 4.77 4.84 4.84 4.77 491 4.77
120 4,63 4.63 4.77 4.77 4.84 4.84
150 477 470 4.56 4.84 4.84 4.77




4 1 2 ~ SD} N f-‘l
A19190 U-33 A1 pH RN sduveniw luseu WenSnamsduiminzay

83

AUTUTUYBY A1 pH Y99I TN AR grade #1 pH Y93 13dN Commercial grade
sdu(g/L) 1 2 3 I 2 3
1.50 7.11 7.00 7.06 7.31 7.21 7.25
2.00 6.74 6.71 6.72 7.26 7.27 i
2.25 6.58 6.57 6.52 7.13 7.12 7.07
2.50 6.44 6.36 6.33 6.96 6.95 7.01
2.75 6.24 6.23 6.17 6.87 6.93 6.90
3.00 5.81 5.74 5.73 6.93 6.90 6.87
3.50 5.41 5.38 5.88 6.46 6.50 6.90
4.00 5.31 5.29 5.41 6.34 6.30 6.31
4.50 5.10 5.10 5.10 5.91 6.89 5.90

4 1 o/ = g y d‘
197 -3¢ A1 pH ndauduasduvenien Tusou Wemiesfimmzauvosmsdu

A1 pH Y9IA15HU AR grade

N pH Y93a15dN Commercial grade

pH 1 2 3 1 g 3
5 3.71 3.70 3.70 3.81 Wi 3.78
6 3.81 3.79 3.78 389 3.86 3.88
7 3.94 3.89 3.87 3.95 3.95 3.98
8 5.42 5.42 5.40 5.48 5.46 5.47
9 8.75 875 8.72 8.24 8.24 52
10 9.44 9.42 9.43 9.28 9.27 9.26

sé
M1519N U-35

1 o a ¥ y o f 3 A
a1 pH néuAnmsduvenie Tusew emanuFisoumsuniuGai

R EVRER st
o
RN A1 pH eI dY AR grade 71 pH Yo &1 Commercial grade
Hun B epm)
1 2 3 1 2 3
60 4.75 4.55 4.60 5.63 5.40 5.40
90 4.62 4,65 4.61 5.79 5.62 5.62
120 457 4,56 4.56 5.92 5.68 5.71
150 4.66 4.64 4.56 5.87 5.91 5.63
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i = s aa a a o o [l 1
Fl'l‘i'l\!ﬁ A-1 AANIIAATICUNNADA ﬂ‘i%ﬂ‘l’lﬁﬂ'l‘ﬂﬂ'l‘iﬂ'lilﬂﬂ'l'lll“l!‘lﬂ‘llltﬂﬁ?ﬁﬂ'ﬂhﬁ?ﬂ‘ﬂj’u‘uﬂ\iﬂ"ﬁﬁu

Levene's Test for Equality of
Variances t-test for Equality of Means
95% Confidence Interval of the
Difference
Std. Error
F Sig 1 df Sig. (2-tailed) | Mean Difference Difference Lower Upper

tl.5 Equal vanances assumed 11.796 1026] -313 4 770 -.07000 22381 -.69138 55138

Equal variances not assumed =313 2.044 783 -.07000 22381 -1.01338 87338
12.0 Equal variances assumed 3273 145 128.031 4 .000] 13.36000 10435 13.07028 13.64972|

Equal vanances not assumed 128.031 2210 .000] 13.36000 10435 12.94952] 13.77048
t2.25 Equal variances assumed 2.705! 175 72.527 4 2000 19.31333 .26629| 18.57399 2(105268’

Equal variances not assumed 72,527 2.191 000 19.31333 .26629 18.25803 20.36864]
2.5 Equal variances assumed 7.000 057 26.254 4 .000) 2.87333 10944 2.56947 3.17720)

Equal variances not assumed 26.254 2.190 001 2.87333 10944 2.43951 3.30716
12.75 Equal variances assumed 1.379] 305 41.080 4 000 6.84667 16667 6.38393 7.30941

Equal variances not assumed 41.080 3.126 000 6.84667 16667 6.32814 736519
3.0 Equal variances assumed 4.532 -100] 7.599 4 .002 1.36667 17985 86734 1.86600}

Equal variances not assumed 7.599 2.017 .016 1.36667 17985 59891 2.13442
3.5 Equal variances assumed 262, 636 -15.382 4 .000] -1.21333 07888 -1.43234 -.99432

Equal variances not assumed -15382 3.807 000 -1.21333 07888 -1.43678 -.DS‘)SSJ
14.0 Equal variances assumed 4.934 090 -113.057 4 000! -3.43333 03037 -3.51765 -3.34902

Equal variances not assumed ~113.057 2202 .000 -3.43333 103037 -3.55316| -3.31351
t4.5 Equal variances assumed 5309 .083 -51.172 4 000 -4.08667 07986 -4.30840 -3.86494

Equal variances not assumed -51.172 2.469 000! -4.08667 .07986] -4.37472 -3.79861

8
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Levene's Test for Equality of
Variances t-test for Equality of Means
95% Confidence Interval of the
Difference
Std. Error
F Sig. t df Sig. (2-tailed) | Mean Difference Difference Lower Upper

LS Equal variances assumed 3.955 118 11.241 4 000! 7.82667 69624 5.89358 9.75975]

Equal variances not assumed 11.241 2356 .004 7.82667 69624 5.22529| 10.42804
c2.0 Equal variances assumed 021 892 4.408 4 012 6.47333 1.46868 2.39563 10.55103

Equal variances not assumed 4.408 3.999 012 647333 1.46868| 239539 10.55127
c2.25  Equal variances assumed 3.462 136 843 4 447 255333 3.03039 -5.86037 10.96704]

Equal variances not assumed 843 2.714] 467 2.55333 3.03039 -7.69180 12.79846I
c2.5 Egual variances assumed 7.709 050 8.068 4 {001 8.20333 101675 5.38039 1 1.02628I

Equal variances not assumed 8.068 2.304 010 820333 1.01675 433755 12.06912]
c2.75  Equal variances assumed 4.076 114 2289 4 084 3.45667] 1.50985 -73535 7.64868

Equal variances not assumed 2289 2.040 147 3.45667 1.50985 -2.91952 9.83285
c3.0 Equal variances assumed 3.926 119 7.867 4 .001 7.14667 90844 4.62444 9.6688!

Equal variances not assumed 7.867 2.796 005 7.14667 90844 4.13264 10.16070)
c3.5 Equal variances assumed 10.598 031 -269 4 .801 -.60333 224431 -6.83455 5.62788i

Equal variances not assumed -.269 2.000 813 -.60333 224431 -10.25984] 9.05317
c4.0 Equal variances assumed 199 679 -1.589] 4 187 -1.35333 85177, -3.71822 1.01156f

Equal variances not assumed -1.589 3.790 191 -1.35333 85177 -3.77080] 1.06413
c4.5 Equal variances assumed 179 694 -1.585 4 188 -2.63333 1.66171 -7.24698 1.98031|

Equal variances not assumed -1.585 3.548 197 -2.63333 1.66171 -7.48851 222184
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Levence's Test for Equality of
Variances t-test for Equality of Means
95% Confidence Interval of the
Difference
Std. Error
F Sig. t df Sig. (2-tailed) | Mean Difference Difference Lower Upper
tol.5 Equal variances assumed 011 923 37121 4 020 5.27333 1.41703/ 1.33902 9.20764
Equal variances not assumed 3721 3.857 022 527333 1.41703 1.28092 9.26574]
to2.0 Equal variances assumed 3.872 120 4819 4 .009] 8.16333 1.69388 3.46036 12.86631
Equal variances not assumed 4819 2.800 .020 8.16333 1.69388 2.54828 13.77839
t02.25 Equal variances assumed 1.432 298 7.107 4 002 10.43000 1.46747| 6.35566 14.50434]
Equal vanances not assumed 7.107] 3.146] 005 10.43000| 1.46747] 5.88025 14.97975|
to2.5 Equal variances assumed 330 596 14.419 4 000 1597333 1.10780 12.89760 19.04907|
Equal variances not assumed 14.419 3.859 {000 15.97333 1.10780 12.85263 19.09404
102.75  Equal variances assumed 1.759 255 43 425 4 000 14.75667 33982, 13.81317 15.70016)
Equal variances not assumed 43.425 3.309 000 14.75667 33982 13.73009 15.78324
to3.0 Equal variances assumed 9.399 .037 20512 4 000 15.69000 76493 13.56621 17.81379
Equal variances not assumed 20512 2.141 002 15.69000] 76493 12.59766 18.78234|
to3.5 Equal variances assumed 1.026 368 17.399) 4 2000 15.85667 91136 13.32632 18.38701
Equal vanances not assumed 17.399 2910 .000 15.85667 91136 12.90498 18.80836|
104.0 Equal variances assumed 1.120 330 68.289 4 000! 13.38000 19593 12.83601 13.92399|
Equal variances not assumed 68.289 3363 .000] 13.38000 19593 12.79290 13.96710
to4.5 Equal variances assumed 1.340 311 10.202 4 001 5.88667 57701 4.28462 7.48871
Equal variances not assumed 10.202 3.433 001 5.88667 57701 4.17461 7.59872

L8
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Levene's Test for Equality of
Variances t-test for Equality of Means
95% Confidence Interval of the
Difference
Std. Error
F Sig. t df Sig. (2-tailed) | Mean Difference Difference Lower Upper

bl.5 Equal variances assumed .000] 1.000 2,121 4 101 06000 02828 -01853 13853

Equal variances not assumed 2.121 4.000 .101 06000 .02828] -01853 13853
b2.0 Equal variances assumed 6.892 .058 4.118 4 .015 66000 16028 21500 1.10500|

Equal variances not assumed 4.118 2313 042 .66000 .16028] 05263 1.26737
b2.25 Equal variances assumed 7.481 052 -4.274 4 013 -.87000 20355 -1.43515 -.30485

Equal variances not assumed -4274 2.039 .049 -.87000 20355 -1.72996) -01004}
b2.5 Equal variances assumed 2959 .160 -.298 4 781 -.08333 27978 -.86013 .69347|

Equal vaniances not assumed -.298 2.283 791 -.08333 27978 -1.15479 98812
b2.75  Equal variances assumed 8.517 043 1.864] 4 136 96667 51851 -.47296 2.40629

Equal variances not assumed 1.864 2.239 190 96667 51851 -1.05093 1.98426J
3.0 Equal variances assumed 2.153 216 -.158 4 .882 -01333 08420 -24710 22043

Equal variances not assumed -.158 2.936 884 -.01333 .08420] -.28460] 25793
b3.5 Equal variances assumed 3.600 131 -3.687 4 021 -1.72667 46827 -3.02680 -42654]

Equal variances not assumed -3.687 2.052 064 -1.72667 A6827 -3.69357 24024
b4.0 Equal variances assumed 3.120 152 -5229 4 006 -2.01000 38440 -3.07728 -.94272

Equal vanances not assumed -5.229) 2.170 .029 -2.01000 38440 -3.54581 -47419
b4.5 Equal variances assumed 6.939 058 -6.115 4 004 -1.77000] 28946 -2.57368 -96632

Equal variances not assumed -6.115] 2.359 017 -1.77000 28946 -2.85051 -68949|
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Levene's Test for Equality of
Variances t-test for Equality of Means
95% Confidence Interval of the
Difference
Std. Error
F Sig. t df Sig. (2-tailed) | Mean Difference Difference Lower Upper

pl.5 Equal variances assumed .010 926 -4.643 4 010 -.20000 .04308| -.31960)| -.08040)

Equal variances not assumed -4.643 3.968 010 -.20000 04308 -.31998 -.08002
p2.0 Equal variances assumed 1.600] 275 -29.859 4 .000 -.52667 01764, -.57564 -47769)

Equal variances not assumed -29.859 3.200 000 -.52667 01764 -.58087 -.47247
p2.25 Equal variances assumed .000 1.000 -20.955 4 .000 -.55000 02625 -.62287 -47713

Equal variances not assumed -20.955 4.000 000 -.55000 .02625 -.62287 -47713
p2.5 Equal variances assumed 1.362 308 -15.822 4 000 -.59667 03771 -.70137 -.49196

Equal vanances not assumed -15.822 3.160 000 -.59667 03771 -71332 -48001
p2.75  Equal variances assumed 492 .522 -24.622 4 .000 -.68667 02789 -.76410 -.60924

Equal variances not assumed -24.622 3801 000 -.68667 02789 -76572 -.60761
p3.0 Equal variances assumed 1.000 374 -31.315 4 2000 -1.14000 03055 -1.22482 -1.055 ISF

Equal variances not assumed -37315 3.548 000 -1.14000 03055 -1.22926 -1.05074]
p3.5 Equal variances assumed .640| 469 -65.200 4 {000 -1.08667 01667 -1.13294] -1.04039

Equal variances not assumed -65.200 3.709] .000 -1.08667 01667 -1.13441 -1.03893
p4.0 Equal variances assumed 1.565] 279 -146.492 4 .000 -2.01333 01374 -2.05149 -1.97517

Equal variances not assumed -146.492 3.124] 000 -2.01333 01374 -2.05610| -1.97056]
p4.5 Equal variances assumed 15.989) 016 -6.497 4 003 -2.13333 32835 -3.04497 -1.22170

Equal variances not assumed -6.497 2.000 023 -2.13333 32835 -3.54609 -.72057,
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NANHIN 3
f3081aMIA NIV
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31 ANNSWATAEUN (G)
1) HEAIMIMUIUMAMNEINUNIG
L
NEANNT P = N,pNd,

% v &
= WAIIU (INF)
= fuluna

i %’ ) Y 1 3
= AanunuduYeh (Flanfunegnuianiumsg)

P
N
p
P
N = anuEseuMIngy (5oUdeIHN)
9/ 1 o @
d = @uihugudnaelua (was)

- ensduriia AR grade A3 aseUfimunzan Ao 150 souAowdl (2.5 ToudADTUNT)

| 1 1 g =3 ar 1
Taol41uswa 1 Jusia ATduiugudngts 0.075 mas AnurULLLYEN 998.6 AiTansuae

L4
ANUIANAT

| x99.8 x 2.5° % 0.075°

o=
]

0.037 3041

Il

o Jd
2) HEAIMIMUINMANUTILATALUN

112

NAUNIT G = (P/V)

A o a ¢ oa A

110 G = ANUITWATRIUN (IUIN )
- wFudld (Gad)

I

¥ a0
uo= Aanuviiavesi (Hdu-3UARM I 1WAT)
g o o
v = Pnasveuhludniy (@ouanwas)
a a ] {

- MIAUTHA AR grade LAZY¥UA Commercial grade ANNGITOUNRIZ AN A9 150
soudeufl (2.530uApTuIR) Sndsanuild 0.037 fad anunilaveau 0.00093 TRLITEAITRLY
' H ¢
ABM131aNAT U3HInTUD3L1 0.00042 QAUIAALIAS
172

G = [0.037/(0.00093%0.00042)]
= 307.78 Ju1#’
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