v a = d
G!Uﬁﬂﬁ@ﬂ?ﬂﬂ]%‘wuﬁ
VUNINNEY HHOINNUNHATAAAS

Annssumansuviaedia Grnssudunadon)
U3y

_Amnssudwnedoy N3 sudunadon

TN AV

&' o w =) =) o't 3; S o 4
1994 m'i‘lmm"hua@mm@meummﬂuuuﬁﬂmmﬂw

Qs 1 v o d
Iﬂﬂﬂﬁgﬂﬂuﬂ"ﬁﬂﬂcﬂﬂﬁ}f}ﬂﬂ’luﬂlliluﬁ'l

Treatment of Vinyl Acetate Monomer in Synthetic Wastewater

by Activated Carbon Adsorption Process

= s

a o w d a o o
HINKIDY HIWUHITIAY HITIAU

Y o
Ianiasarivreulay

dci =] a = ¢ e
o1sandSny Inentinusven

' a o o
(. fhemaninsdune M5, Dring.

s Y =)

o a oA =)
( IIANENTITUYIN ﬁ]ﬂﬂll“'b'ﬂﬂ"i,D.Eng.

U oA A o a o d s
UMNAINEAE N‘i’i13ﬂﬂ1ﬁﬂ!ﬂﬂﬂiﬁ1ﬁﬂﬁﬁﬂﬁﬂ\‘ll!E:gl}'l

= A
IUN Wou . WAL



a a J
INPTIUNUD
A
1393

o w a = J oy s o J
ﬂ']ﬁU']1]ﬂll'J‘Lla@3GKWIﬂu@ualuﬂiiuquﬁﬂﬁﬂLﬂinﬁ

@ 1 v o J
Iﬂﬂﬂﬁ%ﬂﬁuﬂWiﬂﬂ“ﬁ‘Uﬁﬁﬂﬂ"luﬂ‘lJiJL!ﬂ

Treatment of Vinyl Acetate Monomer in Synthetic Wastewater

by Activated Carbon Adsorption Process

Tag

Y 4

a o d Aa
HIBUIIAUU UIIANU

LUD

JaudaIneds uHInedonEasaaas
4 4 1 a a Y] a a Q'
oAy siudalTyirnssumaasuiuga (GRINTsNAWIARDN)

N.A. 2557



A v Jd a o o o a = L d A o o
UTIAUU UIANU 2557: ﬂ1iU1Uﬂvl'Juﬁf]$“D'm@lJ@u@luﬂiiuunﬁﬂﬁﬁmﬁWVHIﬂﬂ

1 1 v o J a a o a a
ﬂﬁ%ﬂﬂuﬂWi@jﬂ%’Ué{'}ﬂﬂWHﬂwﬂJu@ ﬂiiyiUuTJﬁ'JﬂﬁiﬁJﬁWﬁﬁiiJWWUm"Vm FINTIV
a a a a a 2 o
ﬁ'\ill')ﬂ'gﬂll) ﬁ'ﬁl"l')ﬁ')ﬂiﬁﬂﬁ\unﬂél@ﬂ ﬂ']ﬂ']sb'TJﬁ'JﬂiﬁiJﬁ\unﬂ'g@N ’t’)'lfmﬁﬂﬁﬂ?ﬂ]sﬂ

a a J o [ 4 o J
INPIUNUDTHAN: ﬁ%’lﬂﬁWﬁﬁiﬁﬂiﬂM\‘lﬂﬁ ﬂ?ﬁ\‘]ﬂﬁ?, Dr.Ing. 87 1’?1:!/1

E4
[ o o

[V 4 a A A = a s o

'J@lflﬂﬁgﬁ\iﬂsll@fiﬂ'luﬂ gUAD ﬂ15ﬁﬂ‘]&ﬂfﬂﬁ‘ﬂﬁlﬂﬂvl’lua@ﬁf“]ﬂ?‘]ﬁll@u@kﬂﬂﬁ (VAM) Glu
03} A o I'é o 9 [ v o J Y v o <3
uuﬁﬂﬁ\uﬂﬁ'131’1Tﬂﬂﬂig‘]_nuﬂ’liﬂﬂ“ﬁﬂﬂ’lﬂﬂ'ﬂlﬂﬂﬂﬂﬂ Gluﬂ']ﬁ‘ﬂﬂﬁﬂ\ﬂ“b’ﬂ']llﬂlli]l‘!ﬁLLUULﬂaﬂ

oy = [ 4 Yy 9 = o 4

LAZUNFIFTUATIEH VAM 1 INUU 1,000 mg/l Iﬂﬂﬂﬂy1ﬁuﬂ‘aﬂ1§ﬂﬂcﬁﬂ, ulﬂj“]flﬂf]iﬂﬂ'lﬁﬂﬂ
[ =4 a o 1 A 9 [ A
%ULLUULLﬁQLNﬂiLLﬁ%WEUﬂ% Llﬁgﬂﬂaﬂﬁﬂqﬁﬂﬂ“ﬁﬂllﬂﬂﬁﬂlu@ﬂjﬂﬂisﬁﬁ@ﬂﬂ“ﬁﬂﬂﬂaﬂﬂ NAINY

o e v w & o %
ﬁﬂﬂl@ﬁ%uﬂ’luﬂuuu@l 0.3,0.6, 0.9 1A% 1.2 LUAT VDIDATINITSNINFAAIAANT 0.4774, 0.9548
Haz 1.4322 m/m>h Muaay

&%

HAMIANEINDI MIGATY VAM arenuiuiug iszeznaninganizaugams

9 [

o v W ) s @ s o
ﬂﬂ“]f‘]JLTI']ﬂ‘iJ 1 GH'JI?N Llagllﬂiclﬂ'ﬂ@'illﬂ15E]ﬂ"]f‘ﬂﬁf’]ﬂﬂﬁi’)\?ﬂﬂhlﬂi"]ﬂ‘l’lﬂﬁﬂﬂ15ﬂﬂ“]5‘ﬂu‘ﬂﬂ

1.0953

WiuAY (R’=0.9948) Uaun13fAe x/m = 0.1564C, " nazlinnuamnsalumsgaduminy
24.26 mg VAM/g 8UANITUA (ﬁmiﬂwﬁﬂ 90%, C, = 100 mg/l) 1T UM INAADINTAAHY
meimﬁaﬂﬂﬂi%’wa@,ﬂcﬁ’umamwudw Uszansnimmsinia, naimsleanu vazilsung
fwgﬁﬂﬁmumiﬁwﬁﬂﬁqﬂ breakthrough AnauasATINIEN AR LAz AAD
vessusfTuRanag wazmdulszAnsmevaunasaas il luaunsnsgady
HUURBITBIUD Bohart-Adams ABATINTLNIFAMANT 0.4774, 0.9548 1A% 1.4322 m*/m’h
uamnNuas0 lumsgady (N,) MU 14.7540, 14.0755 1ag 13.7724 kg/m’ fimnsivea
8ATINMIAATY (K) (MU 1.9692, 2.1661 1ag 2.2103 m'/kg.h ttazliAnnuaninga (D)
(9110 0.0361, 0.0688 L1Ag 0.1034 1UAT ANAIAL Taaiflesasinsemaramansiauiuay
N, i Tiuanas d2u K uag D, Snn Ty Swansmhadunlssdnima

o) ) v o 3’ o '
vaunamaas i 10 1¥lumsesnuuuszvugadudmsutiiaindeudu full-scale aol)

/ /

A A aa A A ] a a J o
DYUDFOUTA AMeNFD010150NUTNEIINNUNUTHAN



Nirawat Nitchawat 2014: Treatment of Vinyl Acetate Monomer in Synthetic
Wastewater by Activated Carbon Adsorption Process. Master of Engineering
(Environmental Engineering), Major Field: Environmental Engineering, Department of
Environmental Engineering. Thesis Advisor: Assistant Professor Mongkol Damrongsri,

Dr.Ing. 87 pages.

The objective of this research is to study treatment of Vinyl Acetate Monomer (VAM)
in synthetic wastewater by activated carbon adsorption process. Granular activated carbon and
VAM concentration in synthetic wastewater of 1,000 mg/l were used in experiment. Adsorption
equilibrium, Langmuir and Freundlich adsorption isotherms and continuous run of adsorption
column at activated carbon bed depth of 0.3, 0.6, 0.9 and 1.2 m and hydraulic loading rate of

0.4774, 0.9548 and 1.4322 m’/m’.h were investigated.

The results showed that time of contact to approach adsorption equilibrium of VAM
was | h and adsorption isotherm could be described by Freundlich adsorption isotherm
(R2= 0.9948) and equation was x/m = 0.1564Cel'0953. The adsorption capacity was 24.26 mg
VAM/g GAC (at 90% removal, C, = 100 mg/l). At breakthrough of continuous run of
adsorption column showed that treatment efficiency, service time and volume of wastewater
treated at breakthrough decrease by an increase in hydraulic loading rate and a decrease in bed
depth. Kinetic coefficients of Bohart-Adams equation at hydraulic loading rate of 0.4774,
0.9548 and 1.4322 m’/m’.h were 14.7540, 14.0755 and 13.7724 kg/m3 for adsorption capacity
(N,), 1.9692,2.1661 and 2.2103 m3/kg.h for rate constant (K), 0.0361, 0.0688 and 0.1034 m for
critical depth (D,), respectively. The result indicated that an increase in hydraulic loading rate

lead to a decreasing trend of N, an increasing trend of K and D,. These kinetic coefficients

could be used for full-scale adsorption system design for wastewater treatment.

Student’s signature Thesis Advisor’s signature
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8x30 (0.6-2.3 mm.)
5

97

1,000-1,150

500

MW 10 AT UALLIVINGA Biocat CS-1100 (8x30)



29

Z [y d
2. MINIYNHUTYFUATIZH VAM

w3 el udeduns ey VAM 9t 1,000 mg/! (Fanududunnyluindoves
Tsenundlaiudlzvdwnlizi) Taethaaas VAM idudiu 99.99 %wt 11 1.08 ml Tdaslu

Y '
wadalsuasvuia 1 aas @uihilszihau'ldlsines 1 aas ud v linausuedianing
a d Yy Y
3. MIIATITHWIANNANIY VAM

A Y o w g A4 A a ¢ LY o =
L‘Ll?Nﬂ']ﬂsll@%TﬂﬂﬂTQﬂ']umiﬂx‘]llﬂaluﬂ']ﬁ’lmﬁ']gﬁﬁ']ﬂ'J"IlJL‘llllﬁllu VAM ﬂlummﬂ
1] d o YN 1 Jaa o YR o Y JasAa o 9
AUATIEN Vl'ﬂﬁulllﬁ?u?ﬁﬂiﬂﬂ‘ﬁ?mﬁ13‘”1’111@8@]5\11@ fl]\‘lﬁ]“‘]_]uﬁ@ﬂmlﬂ)")‘ﬁﬁmﬁ'ISWW'WIN'C)GN

Jaa L4 Y 9 o 1 Aa oy S o g
Taeld35 s zimanududuvesnsa lviuszieds (VFA) nloglinindedunsizinon
Y R o 1 Y Y AN Y o v & ' Yy 9 o
uaathaa Ny VEA fldmaianduiiumanududy VAM Tagiiuiann
o 1 Y 9 ' ) Ay Y v o ,
9318 UANUIUTY VFA aoanuudy VAM 7 lannnsianuduiusssninanny
) Y = A Y 9
WUTUYDY VFA HazAnUiutiuyed VAM lagnsena1sasals VAM Aanuudu 500,
1,000, 2,000, 4,000 1% 6,000 mg/l INM3Taes VAM (939U 99.99 %wt 11 0.54, 1.08,
Y
2.15, 4.30 uaz 6.45 ml muaay ladasluviadalsuiasvuia 1 ans uaazvia wuiinlszih
Y (A a ] Y [ ' o =R 1 qg/’ ) A Yy 9
11815105 1 das war ldnauiueganine aeaniiuihasazais VAM Nanuiuyy
' A A ) a o ' 9y ax v o ~ as
7199 a3 ou 13 1AM VEA @2835mM3nau aan i 11 a1u33 5560C ¥e4 standard
methods examination of water and wastewater Fin | edition LLZS{’J‘IJW]'W VFA ﬁhlig]l wilszuana
[ v 1
g ansvluanannuduiussenIeanuNTuved VEA Tutau y taganududuves
o A = Yo ' y 9 1 Yy 9 "o
VAM Tuunu x 909 12 #4992 18995 18UANUTNTY VEA @9ANUuTy VAM winiu

0.3211



4 o o o % ' :I @ 4
mwﬁ 11 GIZ@Iﬂa‘LlﬁTW5‘]J141ﬂ'311lL%M%}umﬂﬂﬂiﬂqﬂluuﬁmﬁﬂ\ﬂﬂ (VFA) Tudngedunsiz

2,500
- 1 y=0.3211x
2 =2 2,000
S _ R =0.9995 /
z Q
g S 1S /
=2 & 4
RP m
2 O 1,000
2 3 | /
g & 500
0 . . .

0 1,000 2,000 3,000 4,000 5,000 6,000 7,000

ANMYNTHYDI VAM (mg/L)

MWN 12 ANUFURUTIENINANUTUTUUDI VEA 1azaNududuued VAM

30



31
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ANuTNTUVD ANULUFUYOI VFA (mg/L) L
s — — Aunde  S.D.
a15aza18 VAM (mg/L)  A39il GEANTY) ATIN3

0 0.00 0.00 0.00 0.00 0.00

500 135.63 139.74 139.74 13837 2.37

1,000 324.69 312.36 316.47 317.84 6.28

2,000 639.82 627.52 631.62 632.99 6.27

4,000 1,298.76 1,315.20 1,315.20 1,309.72 9.49

6,000 1,907.04 192348 191526 191526 822

4 v o d 1 { 1 ¥ @
msnwmnﬁ 2 mmauwumzmwﬂmm%’u%’u VAM ﬁmﬁaagua:izﬂznmﬁwa

32821301

anududu VAM ivaeeg (mg/h)

Furia YSunaeuiuiud (ns)

(F2Twa) 2.5 5 10 15 20
0.0 1000 1000 1000 1000 1000
0.5 707.39 500.51 313.65 260.27 213.55
1.0 580.59 427.10 260.27 206.88 166.84
2.0 580.59 433.78 266.94 206.88 166.84
4.0 587.27 440.45 273.61 213.55 186.86
6.0 593.94 453.80 273.61 22023 193.53
24.0 620.63 493.84 293.63 260.27 226.90




Y 4 [ 1 v o J
ﬂTﬂQNN'Jﬂﬁ 3 hl@I“ﬁLﬂﬂﬁiJﬂTiﬂﬂ“]ﬁJ VAM ﬁﬂﬂﬂ?l&ﬂﬂﬂﬂﬁ

m (g) C, (mg/) C, (mg/1) V() x/m 1/(x/m) 1/C, Ce/(x/m) (x/m)/Ce log(x/m) log C,
(mg/g)

2.5 1,000 580.59 1.00 167.76 0.006 0.00172 3.461 0.2890 2.225 2.764

5.0 1,000 427.10 1.00 114.58 0.009 0.00234 3.728 0.2683 2.059 2.631

10.0 1,000 260.27 1.00 73.97 0.014 0.00384 3.518 0.2842 1.869 2.415

15.0 1,000 206.88 1.00 52.87 0.019 0.00483 3913 0.2556 1.723 2.316

20.0 1,000 166.84 1.00 41.66 0.024 0.00599 4.005 0.2497 1.620 2.222

Hnaya X =(C,-C)V

SL
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Vni%‘iﬂu?ﬂﬁ 4 AANIYATUUNUTITUATIEY VAM ﬁﬂj'lul"fljﬂ"ﬁ}u 1,014.37 mg/l ttag pH U1

W52V 7.22 NOATINITENNFAMAAS 0.4774 m'/m’h

nadure (h) AMNANUOIFY  VAM (mg/)) sgansnm pH ihoon
GAC (m) M3111ia VAM (%)
2 03 26.69 97.37 8.08
0.6 0.00 100.00 8.19
09 0.00 100.00 8.35
1.2 0.00 100.00 8.36
6 03 80.08 92.11 8.08
0.6 0.00 100.00 8.19
09 0.00 100.00 8.35
1.2 0.00 100.00 8.36
12 0.3 160.16 84.21 7.93
0.6 53.39 94.74 8.07
0.9 26.69 97.37 8.17
1.2 0.00 100.00 8.27
24 0.3 213.55 78.95 6.41
0.6 160.16 84.21 6.97
0.9 80.08 92.11 7.15
1.2 53.39 94.74 7.29
36 0.3 266.94 73.68 6.31
0.6 213.55 78.95 6.75
09 160.16 84.21 6.61
1.2 106.78 89.47 6.9
48 0.3 320.33 68.42 6.14
0.6 266.94 73.68 6.50
0.9 186.86 81.58 6.45

1.2 133.47 86.84 6.34
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naduie (h) AMNANUOIY  VAM (mg/)) sgansnm pH ihoen
GAC (m) M3111ia VAM (%)
60 0.3 373.72 63.16 5.71
0.6 320.33 68.42 6.20
0.9 240.25 76.32 6.10
1.2 186.86 81.58 6.04
72 0.3 453.80 55.26 5.11
0.6 400.41 60.53 6.04
09 320.33 68.42 6.31
1.2 240.25 76.32 6.10
84 0.3 587.27 42.11 4.78
0.6 507.19 50.00 5.68
0.9 373.72 63.16 5.93
1.2 293.63 71.05 5.98
96 0.3 720.74 28.95 4.88
0.6 560.57 4474 5.35
0.9 453.80 55.26 5.74
1.2 320.33 68.42 5.99
108 0.3 907.59 10.53 4.80
0.6 640.65 36.84 5.10
09 507.19 50.00 5.67
1.2 373.72 63.16 5.91
120 0.3 1014.37 0.00 4.97
0.6 667.35 34.21 4.86
0.9 560.57 44.74 5.45
1.2 453.80 55.26 5.82




MSNUINT 4 (710)

78

naduie (h) AMNANUOIY  VAM (mg/)) sgansnm pH ihoen
GAC (m) M3111ia VAM (%)

132 0.3 1014.37 0.00 5.14
0.6 800.82 21.05 4.85
0.9 694.04 31.58 5.35
1.2 560.57 44.74 5.66

144 0.3 3 - -
0.6 1014.37 0.00 4.75
09 747.43 26.32 5.13
1.2 613.96 39.47 541

156 0.3 = - -
0.6 1014.37 0.00 4.90
0.9 827.51 18.42 5.07
1.2 640.65 36.84 5.30

168 0.3 = o -
0.6 - = -
0.9 1014.37 0.00 4.94
1.2 694.04 31.58 5.14

180 0.3 d - -
0.6 - - -
09 1014.37 0.00 4.85
1.2 854.21 15.79 491

192 0.3 - - -
0.6 - - -
0.9 - - -
1.2 1014.37 0.00 4.71
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naduie (h) AMNANUOIY  VAM (mg/)) sgansnm pH ihoen
GAC (m) M3111ia VAM (%)
204 0.3 = - -
0.6 - - -
0.9 4 - -
1.2 1014.37 0.00 5.01
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y @ :’ a o L4 { :’
Vni%‘iﬂu?ﬂﬁ 5 AAMTAAFUUUTITUATIZH VAM ﬁﬂj'lul"fljﬂ"lﬁlju 1,014.37 mg/l ttag pH U1

WI5EUY 7.15 NOATINITENNFAFAAS 0.9548 m'/m’.h

naduie (h) AMNANUOIFY  VAM (mg/)) szansnm pH ihoen
GAC (m) M31i1ia VAM (%)
2 0.3 80.08 92.11 8.26
0.6 26.69 97.37 8.30
09 0.00 100.00 8.40
1.2 0.00 100.00 8.70
6 03 133.47 86.84 7.71
0.6 80.08 92.11 8.08
0.9 26.69 97.37 8.41
1.2 0.00 100.00 8.81
12 0.3 186.86 81.58 7.50
0.6 160.16 84.21 7.60
0.9 106.78 89.47 8.02
1.2 80.08 92.11 8.46
24 03 427.10 57.89 5.66
0.6 266.94 73.68 6.20
0.9 213.55 78.95 6.60
1.2 133.47 86.84 6.93
36 0.3 694.04 31.58 493
0.6 373.72 63.16 5.43
0.9 293.63 71.05 5.96
1.2 240.25 76.32 6.37
48 0.3 880.90 13.16 5.07
0.6 400.41 60.53 5.54
0.9 320.33 68.42 6.13

1.2 266.94 73.68 6.41
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naduie (h) AMNANUOIY  VAM (mg/)) sgansnm pH ihoen
GAC (m) M3111ia VAM (%)

60 0.3 1014.37 0.00 497
0.6 427.10 57.89 5.27
0.9 347.02 65.79 5.95
1.2 293.63 71.05 6.32

72 0.3 1014.37 0.00 5.13
0.6 480.49 52.63 5.08
09 400.41 60.53 5.71
1.2 320.33 68.42 6.21

84 0.3 = - -
0.6 854.21 15.79 4.70
0.9 533.88 47.37 5.07
1.2 400.41 60.53 5.48

96 0.3 = - -
0.6 1014.37 0.00 4.72
0.9 560.57 44,74 4.88
1.2 427.10 57.89 5.30

108 0.3 d - -
0.6 1014.37 0.00 4.73
09 640.65 36.84 4.74
1.2 533.88 47.37 5.13

120 0.3 - - -
0.6 - - -
0.9 907.59 10.53 4.77
1.2 587.27 42.11 493
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naduie (h) AMNANUOIY  VAM (mg/)) sgansnm pH ihoen
GAC (m) M3111ia VAM (%)

132 0.3 = - -
0.6 - - -
0.9 1014.37 0.00 4.53
1.2 694.04 31.58 4.73

144 0.3 3 - -
0.6 - = L
09 1014.37 0.00 4.65
1.2 1014.37 0.00 4.88

156 0.3 = - -
0.6 e - -
0.9 = 5 -
1.2 1014.37 0.00 4.90
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y @ :’ a o L4 { :’
Vni%‘iﬂu?ﬂﬁ 6 HONTAAFUUNTITUAITIZH VAM ﬁﬂj'lul"fljﬂ"ﬁ}u 1,014.37 mg/l ttag pH U1

WITEUY 7.27 NOATINITENNFAMAAS 1.4322 m'/m’h

nadure (h) AMNANUOIFY  VAM (mg/)) sgansnm pH ihoon
GAC (m) M3111ia VAM (%)
2 03 133.47 86.84 8.76
0.6 80.08 92.11 8.83
09 0.00 100.00 8.70
1.2 0.00 100.00 8.55
6 03 160.16 84.21 8.49
0.6 106.78 89.47 8.50
09 80.08 92.11 8.65
1.2 26.69 97.37 8.76
12 0.3 266.94 73.68 7.80
0.6 213.55 78.95 7.84
0.9 160.16 84.21 7.94
1.2 133.47 86.84 8.21
24 0.3 667.35 3421 5.51
0.6 SHBKD) 63.16 5.89
0.9 266.94 73.68 6.25
1.2 213.55 78.95 6.52
36 0.3 1014.37 0.00 4.80
0.6 427.10 57.89 5.02
09 347.02 65.79 5.34
1.2 293.63 71.05 6.04
48 0.3 1014.37 0.00 5.23
0.6 533.88 47.37 5.14
0.9 400.41 60.53 5.59

1.2 320.33 68.42 6.12
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MSNUINN 6 (71D)

naduie (h) AMNANUOIY  VAM (mg/)) sgansnm pH ihoen
GAC (m) M3111ia VAM (%)

60 0.3 = - -
0.6 827.51 18.42 4.94
0.9 427.10 57.89 5.30
1.2 347.02 65.79 5.67

72 0.3 3 - -
0.6 1014.37 0.00 5.04
09 480.49 52.63 5.14
1.2 373.72 63.16 5.58

84 0.3 = - -
0.6 1014.37 0.00 4.79
0.9 747.43 26.32 4.71
1.2 507.19 50.00 497

96 0.3 = - -
0.6 - = -
0.9 1014.37 0.00 4.70
1.2 587.27 42.11 4.83

108 0.3 d - -
0.6 - - -
09 1014.37 0.00 4.79
1.2 667.35 34.21 4.73

120 0.3 - - -
0.6 - - -
0.9 - - -

1.2 774.12 23.68 4.77
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NAFURE (h)

F
AMUANVDIFU

GAC (m)

VAM (mg/1)

Uszansnn

M358 VAM (%)

Y
pH 11000

132

0.3
0.6
0.9
1.2

1014.37

144

0.3
0.6
0.9
i£2

1014.37

0.00

4.70
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" a { [ 1 a 1 v o J { o
MINUING 7 USua VAM Nigngadunetl/snaniuiuiiug o 99 breakthrough 19731

MITNNFAMAATA)

v a v v o J
BATINTTISNN ﬂimmmuﬂmum

U3 VAM fignga

[

U3 VAM figngady

U

yaseas  luviegadunaany  FUNYA breakthrough  AoUSImd g
(m’/m’.h) (g) (mg) (mg VAM/ gdWﬂﬁNﬁuﬁ)
0.4774 754.08 20,267.11 26.88
0.9548 754.08 20,060.18 26.60
14322 754.08 18,477.76 24.50
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