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ABSTRACT

The feasibility of value-added of crude glycerol from biodiesel production was the objective
of this project. Glycerol was used as reactant for Zinc glycerolate production which applied as
raw material in pharmaceutical, cosmetic and polymer product. Zinc glycerolate was synthesized
according to a publication of Reginald M. Taylor (1989). Pure glycerol, crude glycerol and the
acid adjusted crude glycerol were used as the started reactants with Zinc oxide and Nano zinc
oxide. The molar ratio and stirred speed were determined during indirect heating through paraffin
bath for one hour. The Zinc glycerolate products were characterized with respect to their : a)
physical properties, melting point, solubility and volatile solid, b) biological property by micro
bacterial test. The results showed that the optimum conditions were; molar ratio 9:1, stirred speed
1500 rpm and constant temperature at 260°C, The average yields were 97.65% from pure glycerol
while the acid adjusted the crude glycerol had not reacted with zinc oxide. Zinc glycerolate
insoluble in all solvents except 1 M sulphuric acid and its melting point more than 400°C. From
the Infrared spectroscopy (IR) and X-ray Diffraction chromatogram (XRD) confirmed their

spectroscopic properties of Zinc glycerolate. The particle sizes were 1-10 pm and 100-300 nm

made from Zinc oxide and nano zinc oxide, respectively. Micrococcus luteus, Staphylococcus
aureus and Serratia Marcescens were selected for microbial toxicity test. The 10~ mol/L of Zinc

glycerolate, disperse in Xanthan Gum, inhibited Micrococcus Juteus growth while all



concentrations (10'], 10° and10” mol/L) showed their inhibited growth properties for

Staphylococcus aurous and Serratia Marcescens.

Keyword: Zinc glycerolate, By-product from Biodiesel Production
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- 1111 Cleveland Open Cup 177

- 1111 Pensky — Martens Close Cup 199
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AsEUINAT TAIFY (Nitration) 4
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20+0, —» 2C0 (2.1)
Zn0+CO —» Zn(vapour) + CO, (1,000-1,200°C) (2.2)
Co,+C - 2C0 (1,100-1,200°C) (2.3)
2Zn(vapour) +0Q, — ¥  2Zn0O (2.4)

2. French Process (indirect type) Nﬁmmniaﬁ:ﬁ’aﬂzﬁ (metallic zinc) ﬁmmu"?qﬂﬁmﬂn'jw
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fovaz 99.9 ﬁq&uc’ﬁaﬁaaﬂVlmﬁ’ﬁwﬁm"Iﬁmﬂeumum‘sﬁy?iaﬁmmu?tm%’qaﬂgnwnﬂﬂ wail
Zn (metallic) —>  Zn(vapour) (1,300-1,400°C) 2.5)
2Zn (vapour) + O, —» 2Zn0 (2.6)

3. Secondary Zinc Oxide Type
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1. group-frequency region Lﬂumqmgﬁzﬁ 719 4000-1300 cm” #3® 2.5-8 pm 9
[ I 4
alnasunlaludiuiiadulva 18v1nnan functional  group 116 1419 complete
structure

. . v oA -1 o el ¥ P e '
2. finger print region HU%23M10g521319 1300-650 em™ el sy I TugaiiduIne

a Y a S w o w ey oy ¥ a oeg
wann lnsserdraTuanananysal dniuminadun laneudigaen msdnsizvis
aoalFiBulSeuinvuiuannasuvesmsininInseasrauds
ﬁaa‘lnaauﬂmm (far IR region)
1 : (3] [V Y = ¢ A as [ dyw = o ¥
¥231 livesez 1a1Flun1sIinsidilosninaalaaiurafitnfanisduveslnseadha
(molecular structure) ¥3afina1nMIsHyUYeL Tuana
[} { o a u’.o’ 1 a =1 ' v
gz 1dlsz Tomilumsimspiiudlussnarsdudsusadludlve fio 919 4000

-4 1A =
09400 cm %39 2.50425 um

TN V.1 LARITNA VDN uTAelnnTY

¥4 Y9N NUEIINAY FufaU 123140 (D)
(Region) (um) (Wave Number) (Hz)
(cm™)

v b 4 4 14
113103 0.78 - 2.5 12800 — 4000 3.8x10°- 1.2x10
%29NA19 2.5-50 4000 — 200 1.2x10" — 6.0x10"
%¥24'lna 50 — 1000 200 - 10 6.0x10" — 3.0x10"
#2390 1%un 2.5-15 4000 - 670 1.2x10" = 2.0x10"
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ﬂ‘i::U?uﬂﬁg]ﬂnam!mauﬂ‘ﬂl‘m (The Infrared Absorbtion Process)

14
=l 1 = as d A o ' = o
Tumnpaveamsiniezgngaudalugiesdunsisa (r) Tdiu Aezlidnyazsguwdeiny

L]
=3 oo = @

3 - Sadade 1dna1iuud) oauaaeiiui Twaseuisendn §91d

E

msganauuaaluriey

! [ { a ' tal
Tuenaloganauudd IR Twannazgnnszdqu (excite) 1iulwanaiindinugeniegn
4 ) L d' 4 -é L d‘. 4
anMziu Taoindsnulaouulateglusia 2 - 10 KeaVmole Fuilundsanuwoniozim v
= o = o ' g =)
Tuanafianisdu (vibration)M3BINANTTHYU (rotation) tNIUU NTAANAUUTI IR VDI
ag 1T ' A o
Tuanadlsimnluanavesmsszganauual IR Tnua uaszdeslidnvazmmwizaniign
¥ v A
ADUMIZAUAI AD
= - | e:’ 3/ =) @ ~ P a Y o oo
1. S9aM3oUaUITABIINTINUNWBIMINENER (quantise) NIz IHINAN S UNIT UFTU
¥ ]
2. 9zAufnIIAILE (coupling) waRszH ey IfhenmsunSediumsi e

) 2 ar 9/ ° Y a n’u,: 1 . 3
iJﬂ']'i@ﬂﬂ'ﬁuwaﬂﬂ1ullﬁ'.l'ﬂ$‘ﬂ'l[11"il,ﬂﬂillliluﬁﬂﬁﬂ (dipole moment) ﬂlﬂﬂmaqauu

waeuly

k4
Q4 o

] ¥
Aadudie1d IR W 1 uTuwanavesaslafaw udufadsingmsslvisaesotig

€

b 4

FrauuiiBena1siiudl IR active f’h"l:iﬁnmﬂﬁ'uuimuuﬁifaﬂ uanadrasiiu IR inactive fi
Nlufimsgandunds IR i’fﬁmmﬂéﬂuTmnuﬁﬂfu@:mﬂaﬂﬁ' IR absorbtion peak ¢4 &1
wavumlaateufies'1d weak absorbtion peak (U

miﬁflﬂfjij c=o0l# strong IR absorbtion peak Lm'na;u -C =N - 1#f weak IR absorbtion
peak uaﬂmaqaﬁzﬂu symmetric bond (¥H H,, Cl,, O,, N,, symmetric alkenes (C = C) EL)

symmetric alkynes (C = C) 1fudu 9z liganiuuaa IR

amilszneuveunisseunssnannlnininiines (IR Spectrophotometer Components)
' 4 = = L lé A
dudsznouveuniosdunsusaminln W Tnilmesdegy v.3 Felldnuuzadio q

4 =4 = = o N g t ar 1
aspagIdilin anlnTa W lndines udnmsin (arangement) a1aunndrafuthe dualszneu

2AD

1. Audwidauaadunsusa (IR Source)
2. iwadhldmsiete (Sample Cell)
3. TuTuTnsunnod (Monochromator)
4. wiosauaadunsuse (R Detector)

d'i @ =R al =Y .
5. AINUUNATUNATY (Recorder 30 Readout Devices)
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:> msiodn | ==> luTulnsiunoile—y niasiaum =>hﬂ§'aaﬁu'ﬁﬂ

IR source INFARY Thermal detector Recorder
Nernst glower Hawes Thermocouple XY Plotter
Globar Thermopile Printer
Laser Thermister

Bolometer

Golay Detector
Pneumatic Detector

Pyroeletric Detector
3 a = 4
31 v.3 swunmesilsznouveuniesdunsusaalnTnTn Tndines

s a a a YY) o - e
Aufnfiauaaduns1Ia (IR Sources) A1FAU Y IiTuiuvesudsiiios daenuise
= = o ] v y &~ P=)
i 1#Soud e Wi ouligungliszua 1500-1200 ° K 1detareiios Fevs Iiuasiina

Y = = -1
wugeganaualszuIn 5000 cm

v
~

iiuadt 1naned (The Nernst glower) 1Juundsduiiauasdunsusaiildfumniiaa
FardawoonlsduamIns1gus IS (rare earth oxides) iuzUns inszuenvAduRY
gudnatetszuios 1-2 . 019sza0 2 2w, dedavmaaunadtiuiedudiu 1w gumgif
M auamnsown1dda 1800 K fidiaiiqniidosnsuguite 19nszumedrIiqaduly mine
wihlivasadudidosnndousainuly

Tnawn (Globar) Wunsdanoumsluddsiiduriugudnarsdsyana s u. e
nszua T udh Tuloz s 1@ 3oududegangd 1300 - 1500 ° K Travfl¥anuduvesuesil
U3e 1500 cm” anAnIMiiuad Inanes

Incandescant Wire Source 198701l Insunie Isimouiuldidluvaaiaudiudae
wesimiugUninizuen mmﬂf:nﬁmhuﬂszuﬁ"lﬂﬁwzgﬂﬁﬂﬁ?awm 21gN15 151

' =

= q 3 Vv 3/ '
AN 2 ‘HN@LLSﬂlmcl"r’iﬂﬂlllfl]u‘llﬂﬂuﬂﬂuﬁlﬂﬂ’J'l
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2 & Iy 1 ' . = . ) =
Tululasunnes J9Usenoud 1090 U@IHIY (slits) 1NTARI (grating) M3 00131)

r-|

Y] [ -4
Hawos (filer) Usznoudlodld Fidmsidnvmzmieutuszun Ty Ty lnsuune §ly
PN =Y -3
n50u-3qda sl Tna T Tadime synilszms
ﬂ' [v] o A - = 4 = o/
inso9Innasduns A (IR Detector) tilpannunasinilaumadunsusannanldlu
ar T u; ar = [~ dld ar o' 9
Pagiiudruua Ifanudud Uszneviuuaedursusaduuasiiindsnud Taildng
asavdanaud1egeenninsastviauaagiuazidida mazwdsn lunenz i 1viAa
¥ . '
diinasoulunaeaYauas (phototube) 14 dasiuTadndludeslfinsoainedradn luilopiiu
wipaiaumsdurs usanlFiueguiseenily 2 win fie
[Y] [ & a J 1 a [ @ o o
(1) 9 IABHANNIINIG Photoconductive effect FUAATUHFUIALINLATIIA T 11 ULV
photon detector
7 (%] N :1' = r-1 = 9 4?
(2) 1FBNANMS Heating effect Iasfiumsdunsuiagnganauszinanudouiu
¥ Q ¥ Fd 3/ di w o s v
ud1 Mldanydunivveadualaluniosialdsuniad 15on31 Thermal
& A o 4 A Y ¥
Detector Fuijunsaeinninsounguanuerniu ldnieui
d ] .
Tvinou Amaines (Photon Detector) U5znoudousuudfiduauuudmuuie
kY £ o . . v o ar 4 o L= =) = 4
A28T15N9A 11 (semiconductor) 13U Az IFa 1WA 9z unaao lsd owRsyuaun 1ulud

= 4 Iz} d' 4 ) A e e ::'v 1
ri3oieiuiioy (Ge) nlatdionawainiolsen uiunsdnihilussyeglunassqaamea
el mshed niwinl§Asertuvssenta a3 mmumeammqﬁdwﬁwmqawmxﬁﬂﬁ'
Aanisaannudumuas dmiuasiada g ladouaslugas 1-3 um 3o 10000 fe 2000

- - 1 4 a o

cm’ Tawdl response time 1523104 10 psec uadn 14 msdunasi Ididud s lulassmamse
Bdoumar axilindosdad Hanwasullumeanueanduiinndy wos response
time 1399119 20x10”° Fu1¥

M3 aAMAIADS (Thermal Detector) lnuoduautiamnanissldounilasmisanu
Y A W Ve a 3/ Yo @ o ¢ M o a P
Souvoamuflolasunasdususa Tagnlumlddmsuiimamod o Sauasdunsusa d

a 3 3/ Y A
andwuneen 1Ay 4 nuudaeiu fe
4 d Is [ e o o o

uuunl wunes lusitla (Thermocouple) H?BW\@SI‘UQWE{ (Thermopile) AINALADT
saitonldiuandmiuiauasdunsise Yszaoudoudunesd87 (blacken gold foil)

A Y oo o a 4. Y A o A s = A
Wondiuada lanzian 9 2 silanaraiu naluatauwahniiy (o 1IFeudualacky nie

A =Y tY A 0 ¥ d A : = o Y =1 a',
amanaNwauiulmindem vl mendounsdedigungiareiy szlinsundou Wi

- 4 & Y ad Vo o 4 . .
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ar 1 dld é o’ =y
Hoafiulildgnuaans uagIigamginsidnlatoniialfunaeduswsa mos TuTndiiy
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A o fan ¥ e [ [ 1w [V A v ¢
Foupaanames N 1aninn1seunod lunuilanmedunisenudwuneynsy e 14 14
A 5 = d a dwy a g '
usundoulvhuiniu Ainamessiatidieonuuudud I u1TaueNANULANATIVD

o YR -5 © | a w o v : ;’,’ A .
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1523794 100 m.sec

{ v S o o o o’
wu1f 2 Son1 mesiawes (Thermister) ¥59 TuTaiimas (Bolometer) dmsuTuTa
= o o A E A o ¥ a
Wudmawmeiilszianerdunisnldeunasnnuduniuvesadalans e 1dgungil
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= ¢ o d'i 3 YA 1 Y A a 1 s
amamesstindu q udd Usingilaniwilugaalndnienaradursusami q iy
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4 aa - - g ¥ - v wvad o ¢o
viodauumunuaanIauus ey Innuas ifudu nanmarllaudade it Tuuadagues
H 14 ¥ '
fiuhdenisldsuudasgumngll dnbmanmaiidluneMisenied 2 v (electrode) fitilu
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a o 4 o e w . o V8 & da 3o o ' 4
aunll Amaweosuiiail 1 respontime 159071 Yauluntvuldiidamamesvouniaalu

Fourier Transform Infrared Spectrophotometer (FT-IR)
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4' o A s = . o )
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&
]

LA
N . . =) o
recorders, printers, video display terminals Y158 xy plotter Hudu
o o, J v = o =4 R . R
msmgaumwianzinemaiamdudsusamininsalall (Qualitative Analysis by IR

Spectroscopy)

Taen ldud@ursusaaln Insaladion i umatinmoninTeRaniineady

Vv

s
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MAHUIN A.

=5 :; =3 a § 2
A.1 MSANEIAATIE Nz ANl UM SN SENTIANATD ] Stan
A.1.1. wavasdasidu Tuavesndessausaninededoen lad Annmuisenlums
flunau 1500 soufouIN

a v = S oa o 4
M31¢ A1 NANYNavesdaTdu Tuandireseauigniredeonnlud

UUNIZATHNTDY Y,

sandnlua | afefi | wwndesea | wudseonlud ® wanouiis | nlefidud
@ (g) HU.NOH | UMDY (@ HANAAIDAD

| 85.0292 25.0589 0.7895 | 24.5829 23.7934 49.76

3:1 2 85.1102 25.0539 0.7821 | 19.9507 19.1686 40.10

3 85.0410 25.0375 0.7983 | 20.3748 19.5765 40.98

Average 43.61

SD, 5.34

| 98.8218 16.7621 0.7883 | 21.4772 20,6889 64.69

5:1 2 97.959 16.6041 0.7192 | 21.2733 20.5541 64.88

3 97.9381 16.7013 0.7931 | 21.5121 20.7190 65.02

Average 64.86

SD. 0.17

1 98.7691 12.5011 0.7896 | 18.9947 18.2051 76.33

7:1 2 98.9813 12.5709 0.7912 | 19.0125 18.2213 75.97

3 98.7531 12.5009 0.7803 | 19.3987 18.6184 78.06

Average 76.79

SD. 112

1 113.0821 12.5012 0.7895 | 21.0875 20.2980 85.10

8:1 2 113.3609 12.6512 0.7912 | 21.5452 20.7540 85.98

3 113.1621 12.4993 0.7931 | 21.3074 20.5143 86.02

Average 85.70

SD. 0.52

I 124.8321 10.0594 0.7931 | 19.4007 18.6076 96.95

11:1 2 124.0579 10.0091 0.7892 | 19.5234 18.7342 98.10

3 124.0732 10.1021 0.7839 | 19.6594 18.8755 97.93

Average 97.66

SD. 0.62




] v o ' = = =0
f.l1.2. NEWENﬂ31uL5350U1uﬂ15ﬂuﬂ3u ‘ﬂﬂﬂf‘lﬁ'}luTNﬁﬂl@QﬂﬁL“ﬁﬂﬁﬂﬂUS'ﬁ;Wﬁﬂa

P4 o
Farioon lad 1514 9:1

a = = =
m3149 A.2 M5 seulunmsasSsugeanswe 1san
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HULATTATHNIDY

sy | adeR | wwndesea | wwSadoonlyd © wuwdn | wefigud
s Hu, BULNA HaNAn
(50U/M1T) (® ® faw Had @

1 102.0814 10.0981 0.7904 | 13.5508 | 12.7604 66.23

1300 2 102.0291 10.0392 0.7893 13.0673 12.2780 64.10
3 102.0921 10.0943 0.7912 13.5141 12.7229 66.06

Average 65.46

SD. 1.18

1 102.0312 10.0932 0.7943 16.3967 15.6024 81.02

1400 2 102.0943 10.1092 0.7960 16.8263 16.0303 83.11
3 102.9328 10.0983 08102 | 167121 | 15.5019 82.53

Average 82.22

SD. 1.08

1 102.0694 10.1302 0.7962 | 19.5503 | 18.7541 97.03

1600 2 102.0490 10.0922 0.7911 | 19.6038 | 18.8127 97.70
3 102.0830 10.1029 0.7894 | 18.7281 | 17.9387 93.06

Average 95.93

SD. 2.51

1 102.0793 10.0821 0.7932 19.5687 18,8055 97.76

1700 2 102.0891 10.0493 07957 | 19.5266 | 18.7309 97.69
3 102.0794 10.1302 0.7985 19.6426 18.8441 97.50

Average 97.65

SD, 0.14
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A.2.1. M593ouFadname 111aanuI5vee Reginald M. Taylor(1989) Aisas1du Tuavea

=l A o = v ' =
natyeseanomInanlad 114 9:1 naus1lunsiluniu 1500 sevdeu i

=i - - | Y-t P-4
A13149 A3 MIWILUFINNTE0 15:aAANITYB IReginald M. Taylor (1989) Tael# Fanoonluq

isziom uu, uu, HU.NITATHNIDY U,
vp4 afaft | ndweson | Feroenlawd ® wanouuia | odidud
natiosea (@ (g HWNOU | UULHDA ® WaNTN

1 170.0431 16.6901 0.7839 | 31.9276 31.1437 97.80

n‘ﬁmasaau%qn‘é 2 170.0819 16.7027 0.7921 | 31.779 30.9875 97.24

3 170.0449 16.7182 0.7951 | 32.0274 31.2323 97.91

Average 97.65
SD. 0.36

1 170.0913 16.7133 0.7910 ND. ND. ND.
noLYRIDARAY 2 170.1820 16.0000 0.7891 ND. ND. ND.
(USupH 5.5) 3 170.0298 16.0310 0.7991 ND. ND. ND.

Average ND.
SD. ND.

i 170.2710 16.7791 0.7298 ND. ND. ND.
nalresDaANY 2 170.6102 16.6993 0.7912 ND. ND. ND.
(hidsupH) 3 170.1098 16.7193 0.7840 ND. ND. ND.

Average ND.
SD. ND.




a o may { [
f.2.2. MIATENTIANDITO 1518AAMT5V89 Reginald M. Taylor (1989) NBa3181
=3 [ = o o - =1 y
Tuaves ndwesea ne w1 Tudiaoen lea u 9:1 Aanud 1 lunsiluniu

1500 58UADUIN

~ a J e
AT A4 NN HUTIAN AT 1510AA 14 TTUBReginald M. Taylor (1989) TaeldunTu

Y
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Fanoonlue
U, U, M, U,
Uszian A%t | naiwesea | Sedoenlad | nszerunses (@ | wansuua | wesidud
voIndvesen ® ® oy Ha9 (® NANAR
I 101.8802 10.0783 0.7931 | 19.5992 18.8061 97.80
nﬁwasaau%qné 2 102.5218 10.0509 0.7903 | 19,7956 19.0053 99.11
3 102.5127 10.0691 0.7894 | 19.3077 18.5183 96.39
Average 97.77
SD. 1.36
1 102.0119 10.0005 0.7911 | ND. ND. ND.
naveseadu 2 102.0401 10.0367 0.7893 | ND. ND. ND.
W3V pH 5.5) 3 102.0911 10.0193 0.7902 | ND. ND. ND.
Average ND.
SD. ND.
I 102.0453 10.1009 0.7819 | ND. ND. ND.
NRIYDIDARY 2 102.0093 10.0076 | 0.7931 | ND. ND. ND.
(hidsu phy 3 101.998 10.1063 | 07911 | ND. ND. ND.
Average ND.
SD. ND.
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71.2.3. DU NNTTATUINU ﬂ']'iﬁ“lﬂ_l'i]glﬂfuﬂwﬁﬂﬁﬂ (% Yield)

¥
A

s [} = F=Y q"‘l =
- SandmTuanfiresenusgnisotenoon lad iy 3:1 asei 1

Wi luana C,H,0, =92 g/mol
ZnO =81.5 g/mol
C,H,O.Zn =155.5 g/mol
C,H,0, + Zno ————— CH,0Zn + H,0........
- NNNHA
ZnO  81.5000 g w2ld  CHO0,Zn 1555 g
f1 Zn0  25.0589 g w14 CH,0Zn = (155.5 g * 25.0589 g)
81.5000 g
C,H,0,Zn = 478118 ¢
% HaNDA = malfiia = 100
NNGYY

= (23.7934 g)*100
(47.8118g)

% HAWDA = 49.7647%
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i o 1 a s o a ao
winame:  1oasaaulua anwuiiseu uaznisasouddnde Inann1uityes

=y o a YY) 1 =l =y )
Reginald M. Taylor szfinnlesisudnanin miloududasidiuluavesndeseauignino

s oo 4 3 c;
Faroon loa 114 3:1 A5 1
A.3. MINATOVANIAVBITIANAYBSIan

A.3.1. MIMEUNN

AT A5 MIHIIANABUNDIVBITIAN A0 131anAI0IATOY Melting point B0 A007286

Aot ﬁmﬁnﬁaﬁnﬁmaismﬂ (® gaungll (°C) HanInaasy
1 0.0010 30-400 luiansvasuman
2 0.0012 30-400 lulRansvasuman
3 0.0012 30-400 hLivansvasuman




A1513 7.6 NINATOUMIAzA1VBITIRN e 15tan
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Y. UU.NITHTHNTOY
Ahazay Fanndwe laaa (g) Asganaalsaula
ﬂgﬁ‘ﬁ (g) nou Hag

1 0.05 0.4390 | 0.5106 | luazaiw
Walter 2 0.04 04702 | 05133 | luazaw

3 0.05 04783 | 05319 | liazatw
Ethanol | 0.05 0.4536 | 0.5177 | luazaw

2 0.05 04605 | 0.6173 | luazans

3 0.05 04494 | 0.6419 | luazaw
Actone 1 0.05 04511 | 0.5787 | luazaw

2 0.05 04025 | 0.5185 | luazaw

3 . 0.05 0.3952 | 0.4181 | liazaw
Hexane 1 0.05 0.3971 | 0.4089 | luazaiw

2 0.06 03970 | 04567 | luazaiw

3 0.05 04077 | 04514 | lafazaw
Sulfuric acid 1 0.05 04000 | ND. |azaw

2 0.05 04068 | ND. |azaw

3 0.05 04004 | ND. |azaw
Sodium hydroxide 1 0.05 04604 | 0.5882 | liazaw

2 0.05 04610 | 0.5993 | luazae

3 0.06 04495 | 0.5399 | liazaw
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UUATEAENTON | pisdunadioe
fviazany afedt | i dedndmolnan (®) wan
() nou Ha
Dicthylamine 1 0.05 04536 | 05570 | iazats uundu
2 0.05 04302 | 04905 | luiazats uonda
3 0.05 04930 | 05410 | liiazate uunda
1 0.04 0.4605 | 05146 | luazaw Av1aqu
Tert-Butanol 2 0.06 0.4632 | 05310 | luazaw Fu1aqu
3 0.04 0.4598 | 0.5102 | liazats Fu1ayu
1 0.04 04494 | 0.5340 | luazae Mindes
N,N-Dimethylaniline | 2 0.04 0.4302 | 04901 | luazatw Fwmdeq
3 0.05 04233 | 04830 | luazaw Mmdes
1 0.05 04511 | 0.4952 | luazatw
Methyl ethyl ketone | 2 0.04 0.4502 | 0.4902 | lumzanw
3 0.03 0.4493 | 0.4791 | luazaw
1 0.06 0.4025 | 0.4628 | luazaw
Pyridine 2 0.04 0.4421 | 0.4801 | lunzatw
3 0.03 04612 | 0.5007 | luazanw
1 0.07 0.3592 | 0.4309 | luazane
Amyl acetate 2 0.04 04901 | 0.5103 | luazaw
3 0.04 0.4906 | 0.5290 | linzaty
1 0.04 0.3971 | 0.4727 | luazann
Dichoromethane 2 0.05 0.4490 0.4892 qﬁaxaw
3 0.03 0.4183 | 04451 | luazaw
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UU. UUNTEATHNI N
Aazay Y | sedndmolaan A3 dunafen1uLld
() nou A9
0.05 03970 | 04365 | liazats aznounsniu
Benzenesulfonyl
choride 0.04 04902 | 05300 | liazais aznouLsnd
0.03 04002 | 04297 | Winzats azneunsndu
0.03 04077 | 0.4092 | aznovuusndy FimAsasou
Cyclohexannone 0.05 0.4093 0.4512 ﬂxﬂﬂuuﬂﬂ%’u Fivdnsoou
0.06 04482 | 05108 | Aznevuoniu Amdssseu
0.07 04000 | 05313 | mzneuiendu avyu
Cyclohexanol 0.05 03940 | 0.4492 | azneuLLNFU auyu
0.04 04291 | 0.4604 | AzneULENTY duiyu
0.05 0.4068 | 0.4508 | lazae
Tert-Butychorid 0.04 0.4052 | 04390 | liazaw
0.04 0.4479 | 04827 | liaza1w
0.04 0.4004 | 04443 | liazaw
Triethanolamine 0.04 0.4903 [ 0.5271 | luazaw
0.05 04371 | 04805 | luazaw
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afeft | wwdsindwelaan | anudatuvesdidndirelsen | madunndaenndd
® (mol/L)
1 1.0420 0.0027 ANAZNOU
2 0.5039 0.0013 PNRZNOU
3 0.4151 0.0011 ANAZNOU
4 0.3005 0.0008 N321U67
5 0.2013 0.0005 ATLIIA
6 0.1048 0.0003 NILAT

- ArstiamsmuamsmiaNnuduTuuesgianae Isian

n= g
Mw
n= 1.0420 g
155.5 g/mol
n= 0.0067 mol
4 o

111 1000 ml HFeanarse Isamiudu 0.0067 mol

¥ o Ao o A T
D161 400 ml UFannarre I5aaiuuy = (0.0067 mol * 400 ml)

1000 ml

Wiy Feande Isaadudy = 0.0027 mol/L
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afer | uuazmda | wwas AN uay asfszmeld | arsaaa
(g) (2 HUU.YIT1T (g) (%) (%)
UUADU | UU.HARY
1 31.9154 1.0087 | 329241 | 32.7216 20.08 79.92
2 31.8259 1.0078 | 32.8337 | 32.6388 19.34 80.66
3 31.6258 1.0027 | 326285 | 32.4223 20.56 79.44
Average 19.99 80.01
SD. 0.62 0.62
- ADINNTAIUIN
aded 1; %voudaszmeld = ahmindou Fmiinga)*100

= Y
AU % YpaudaTzve 14

% VDILUTINIA

14

WINUNES

=(32.9241g - 32.7216g)*100

1.0087 g

=20.08 %

¥ 1
= (milnrae — dmtinagdiia)* 100

o

WHUNTIS

=(32.7216g — 31.9154¢) *100

1.0087g

WU % voudanedn =79.92 %
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d d d
- mTAnzaeds spassdanur Inlndiines (X-ray Diffractometer, XRD)

=1 S el . ¥ a o 4
1. msnionsRnaie 15:aan1u33 Reginald M. Taylor Tauld Ganoon laa
NAEBIDAVIYND

dg:n 100 * Y=5408 Courts @7 JOIST

e

,L A LJL.A,.,. . A, A Ao

H *® = £ - - i} w

-
D Thote - Sera. e
Rlzine ghycercimse - Pllw; KOS 1_DOSS_01_Drc phycarleis RAW. Typéc STHTh lookead - Simrt: 1.000 * - End: 80.000 ™ - Swmp: 0.020 * - Siep Brm: 1. 8 - Temp.: 25, °C (Room) - Timk Stired: 0§ ~2-Theta: 1,000 * - Thets: 0.500 " -
E1 2nc gycarotee - Lt Angle: 10.740 * - Night Angle: 11,870 * - Ll Inl.: 5.8 Cpa - Right Ind: 888 Cpa - Obs. M 11,171 ° - d {Cos. Mew): 791411 - Wax int.; 5204 Cow - Nel Height: BI2 Cpa - FAHME 0.180 © - Chom Mc

L) = o
paresoaaulSUNeY 5.5

E_ S
E P —
s: e

2-Thete - Sasiy
7 . Fa XDR1,_ D0BI_O7_£0,_7.PAW - Type: STHVTH iockexd - Ghart 5000 * - Bt 60 000 * - Sangs: 0028 * - folwgs born: 1. & - Tamp 2 20, *C (Feaie) - Tyrud Busrimck; O 8 - 3-Thaswt: 5.000 * - Thata: 2.500 * - Pri- 0.00 * - Aud: 0
Al m,_7~\-hl‘«'l1-lll'-Mmﬂ1n':mu.ﬂ’w.mhﬂﬂ,{q—-mIhl.'l‘!.ﬂ!'-ﬂ((‘lﬂ:l..ﬂ-l.!iltiﬂ\C--Mm‘“hAmo.‘d'l“OﬁM. A’
B ZG_T - Luh Angle, 36,300 * . Right Arghe: 34.770 ~ - Ll ind.: 343 Cps - Fght Int: 4D GRS - C4. Mt 30474 * - (Cbm. Max): 7 80048 - Mux il : §40 Cpm - Mt Faioht 410 Cie - P 0,983 © . Chord Md.: B4 462 © -
]

Qw2037 . Lol Anghe: 35 00 * « Righi Angle: 38,750 * - Ll W2 £3.7 Cpl - Right ind.: 42 9 Cas - Cbe. b 38.300 * - § (Obs. My 4TS - bax var.: TR Com - Nt Huighl: 1758 Cpa - FYaHE 0171 ° - Cherd bid.: 30.226 ¢
Copuem el emgacurt
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= = 1 o =
ﬂm“]i'i)'ii)ﬁﬂﬂuluﬂiﬂ‘ﬂm‘li

B, 10 " Yh 470, Counts g2 81007

e

- - - -

Lin

=Iltili;Bl‘liiifililifiifiil

2-Thaes - Bosle
hAZG_a - Fie: LDBY_DOG3_ON_20_ 8 RAW . Type: TTHTH ki - Hhist: 5.000 * - £ral; #0.000 * - Bump: 0.020 * - B Sme: 1. 6 - Tamg,: 29 "C (Foxm) - Tivyy St 0 3 - 2.Thety. 8.000 * - Thear: 2.800 © - Pri: 0.00 * - am: &

) 2X_A - Ll Argie; 35,480 * - RGN Angie; 2E.000 " - Lull i, 46.4 Cpm. + Migrd fnt; 463 Cym « Obe. Mac 21 789 ¥ - o (Oba. blaury: 3.84514 - Rima brt,; 1476 Cps - Hst Height: 1430 O - FWHLE 0140 * - Cravdd Mt 31,77 *
(B ZO_8 - Lk Argple: 54,175 * . Righl Avgie: b &80 * - Ll Il : 34,8 Gk - gt 2 : 34.0 Coa - Ob8. Mawr, 34470 * - 3 (O, MAK).: 2 SO0 - Rima L 1038 Cirs - Mt Hoight: B1 Cpe - PB4 0. 184 * - Chord bid., 34433 °
@31 2G.8 - Laf Angie: 35 076 * - OGN Argle: ISTS T~ LR InL. T9.0 Cos. - PO i 74.8 Coa - Obe. Meox: 38,297 * - d (00e. by 2 4TEE - Maoe Ik 235+ Cym - NGLHIGIT: 7780 Cpa - KAk 0, 1Ml * - Choe A, .27

Oparwsions; impon

2 a o a an
2. MTASoUTIANAIe 151anA 1N ITY09Reginald  M.Taylor  lanld

= o 4
w Tudsneon tya
I

NADIOAYT qns

J(M 960 Yo 111 oe8.07358

D

¥ - ® » O » - " ®
2-Thets - Scale
mm_1 - Fan: XDa%_0099_0{_2G_t RAW - Typa: ZThiTh lacked - Start: 5.000 * - End: 80.000 * - Saeo: 0.025 * - Shap me. 1. 3 - Tarmy. 29, °C (Ream) - Tia Slaried: 0% - 2-Theta: 5,000 - Them: 2.800 * - Phi: 0.50 ° - Auxy: 0
s Z0_1 - Lel Angle: 10625 * - Right Argie: 11.200 " - Laft i, 281 Cpm - Right Inl: 201 Cpe- Clba. Mac 10,635 * - df (Ot Wicr): 500443 - hicx Inid.: 11080 Ca - et Hesght 10799 Cpa - FINHME: 0,131 ¥ - Chard bia.: 10,631
Opsrafions: import
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~
f.3.3. MIBINN
~
- MmN
= o ] ; P a o a
MINATOUNIIFININIZ TN NATaUANY Idarouuniis vvosteannase 1sian lay
s A o = - FT - e oF A = dslv oo &
A s NRINSANEIAD ANUTUIUUDITIANDD 15,a9 AL YHAVOUTDLUANIS UFIFINITD
1 3 o | ﬁy A A Y o < @ Y 1
w1811l 2 wiiefe wonuafiGeane I¥inalsanialve 1Aun Staphylococcus aureus nay

¥ ]
L%mmﬂ‘l’l!‘jtmulnﬂ'ildlﬁmﬂi‘iﬂﬂNN’JHuﬂ@’flm Micrococcus luteus WO Serratia. marcescens

3
1 aa o J
AN A9 NMINATDUANN IdBBIUANS sy ITIANA D 15180

sfr’udmgmfnmansxmumaaﬁsﬁmmﬁuﬁmu (clear zone)
viaveuwafiSe | idud STAUANMUTNTUAIL 9(cm.)
FARILNN 10°M 10°M 10" M
1 - 0.90 - -
2 - 1.00 - -
3 - 0.80 - -
Micrococcus luteus 4 - 1.20 - -
5 - 0.80 - -
6 - 1.10 - -
7 - 0.80 - -
Aundy - 0.94 - -
1 - 0.70 0.7 0.8
2 - 0.70 0.8 0.8
3 - 0.80 0.8 0.9
Staphylococcus aureus 4 - - 0.7 0.7
5 ] ] - ]
6 ] A - ]
7 - - 0.7 0.7
Aundy - 0.73 0.74 0.78
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1 ] dy A A a Jd A
1314 A.9 (MD) ﬂﬁ“r’]ﬂ’ﬂ"i]‘ljﬂ’ﬂll‘l')ﬂ'ﬂl‘liﬂtL‘]Jﬂ“r’u‘iﬂﬁllﬂ\‘]"ﬂ\‘]ﬂﬂﬁmfﬂi‘imﬂ

durhugudnmenszaunsesiibanaesla clear zone) 7
viinvouaiids | diduf STAVANMTUIUAIL 9 (cm.)
YAR I 10°M 10°M 10'M
1 - 0.70 0.80 0.70
2 - 0.90 0.70 0.80
3 - 0.70 0.80 0.80
Serratia. marcescens 4 - 0.80 0.70 0.70
5 - 0.80 0.80 0.70
6 - 0.70 0.70 0.80
7 - 0.70 0.80 0.80
Aundy - 0.76 0.76 0.76
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