
-R1L'I.I1-

tI'j~m~3-IVl11)'Y1m~m1t~" lmJ

L~/fN f11'jr.rIPlBl'ilIil'j.n~" ~1U'JU gy 'j1~f11'j.

3-IVl11)'Y1m~m1t~"lmJ ~1iI'J13-1t1'j~~"~"l~r.rlPlel'ilIil'j.n~"gy 'j1~f11'j LIPl~1)fiI"lIPlL~'ilf1vl"d.
.d .dI 0 ~ fl'G 0

G). "lfIPlLIiI'j'il"3-I'iI~1V1'jlHL~f1'tJU11Pl~1'jy.jUtif1'j'j3-l"lfUIPl'il1'jL'ilUL'iI "l1U'JU G) "lf1Pl. . .
,

4 '" '" 0

m. LIiI'j'il"~~~1~~1'j1Pl'J~1iI'J13-1'j'ilU "l1U'JU G) 'l!1Pl

01. LIiI~'iI"L'tJ~1~1'j~i'J~IiI~uLW~"m13-1ci~" (Ultrasonicator) ~1U'JU G) "lf1Pl" .

cr'. LIiI~'iI"t)lPlii'il3-l~'Y11"UL'J~LLUUfl11i1~U13-1~1U'JU G) "lf1Pl" .

et'. LIiI~'iI"t)1Pl1iI'J13-1LLUuLii'ily.j~'il3-I'iltlf1'jru ~1U'JU G) "lf1Pl. .
~. LIiI~'iI"L'tJ~1LYi3-l~1U'JUL"lf~~LLUIilViL~mLUUIiI'JUIiI3-I'iI~Vlfl~~1U'JU G) "lf1Plet.. 1U "

tI fI" 0

gy. f1~'iI""l~'Y1'j'j~ULL~"~'J1" "l1U'JU et' "lf1Pl. .
~~W'Y1fi~uii'il L~U'iI"l~~'iI"~ 1iI~~3-IU~vl" (;)'iILtld" .

G). ~1iI'J13-1~13-11'j~~13-1f1~Vl3-I1~

m. L~.htluUIiIIiI~ii3-l~~~1~.

roTl.L~'iI~'j~VI~1"L~f1fi"lm'j"

cr'. L~ LtlUUIiIIiI~ozt"~f1'j~U~'iIL'Jl uun ,1t'j1~~'iI~vi""1U'tJ'iI"'Y11"'j1"lff11'j LL~~'tJ'iI".. "" 8tf "

3-IVl11)'Y1m~~ L1t~" lVI~

et'. L~LtlU~~~~tI'j~ L~"lfU~'J3-Ifi'ufi'u~~Uii'ilL~U'il'j1~~U~ Lii1~uii'il L~U'iI'j1m lVi LLfl" "

3-IVl11)'Y1m~~~ t)utI'j~m~'tJ'iI"3-IVl11)'Y1m~m1t~"lVl~ VI~'iIL~LtlU~f1'j~vi1f11'jflULtlU"

m'ji 1Pl'tJ'J1~f11'j LL1i"iu 'j11i11'i1~1" LtlUti'j'j3-1 l1..1m'j~uii'il L~u'illilf"d

ti1V1UIPl~uii'ilL~U'il~"LL(;)UlPldLtlU~uLtI "lU~"t)u~ m~ ~U11i13-1met'et'et' L'J~1 G)et'.oo U.

~ VlU'J~~~IPlIiI~~1)'Y1mm~~{ 3-IVl11)'Y1m~m1t~"lVl~.

ti1V1UIPlL;jlPlii'ilL~U'iI lUt)U~ mgy ~U11i13-1met'et'et' ~"LL(;)L'J~1 o~.oo u. LtlU~uLtI

~ Vi'il"tI'j~"lf3-101 'il11i11'j cr'o tI (SCBm) 1iI~~1)'Y1m~1~~{3-IVl11)'Y1m~m1t~"lVl~.

L~1V1i.11~~~VI'i,h~fu ~ 1Pl"lf'ilUluf11'jr.rIPlBl'ilr.r1Pl~1"IiIf"d fi'il U1"~1'Jy.j'ill "l ~'j~'Y1t-6mrU~

t?11LLVlU"Uf11)"lf1f11'j~~C?Ji1U1qjf11'jvh~~ Vl3-I1m~'tJL'Y1'jY1y.j~O-et'roTl- ~cr' - Q1roTlG)Q1

- - --

T
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N~~ L~~(;IIJi'f)"lI'f)-rUb'f)fl~1~ii'f) b~~'f) L(;IfJ~1V1U-:J~'f)-rU~'f)-:Jfl1~~(;I'VI:btjfJ~il~Url rl'CUI1~ .

bb~(;I-:JL~~ Vl1J'JfJ~~(;I rlru:':i'VImI"T1~~{ ~Vl1':i'VIm~fJb1tfJ-:JLVI~ ~-:JbbIJiU(;lddj~~~Lt! ~~~-:J1"~~ mQ1.

bb~:b'J~1~1"lffl1~ VI~'f) Internet: www.science.cmu.ac.th.

f
(~'f)-:J1"T1~~~1~1~fIt!~"lf1 ~1~-ii1-:J)

do ..., A..:::r.'
~'f)-:JrlruU(;l ~fl~1fl1~bb'VI~ rlruU(;Irlru:'J'VImI"T1~~~

t!lJU~fl1~bb'VI~ 'f)fifl1~U~~Vl1':i'VIm~fJb1tfJ-:J LVI~

1



1.t~'W'If~uwmn~'.~\.I1im~:IJ~'JtJm~my1vHh'lfij~U'W1'Wfl'Wrfl:IJt~~fl~~ltJm~Uff1 vHh 1'W1Pi1. .
2.ffl:1J1~tlt~m)1~ti1~11:IJ~1~ffnrfl~'t'I~ltJ~~~1.Ji~tJ]jtil~11:IJ~1~ffmj'ff~ff~ 1li.ufltJn'h 150i1~~.. ." .
3.ffl:1J1~tllPi~t1~lnU'.h~l'W1~1i.ufltJf)'h 90 'W1Yi't'I~mh~l'WU1.J1.J~flt{jfl~

4.1Pi1tfl~fl~'.hi11n mff91n~Uff~tJ1~1'W1~..

5.1Pi1't'11..,11Jln~lff91n U~~ffl:IJntl 1~~1'W~1:IJti1.Jfl1JmW'~~~ltJffl~~~~ltJU1.J1.J8 'lffl~ ,~. ..
_I ~ "" ..,j , , 0 '91 91 _I ~ "I' ""

6. f'lltlJ~'If'W~ Safety Lid t~~fl~1J~ :lJffl:1J1~tI'YIH1'W~ mf'lllJ~ t:IJff'W'YI

7.1~ti1.J1vHh'U'Wl~220V, 50/60Hz 1~
.cS G' ~ J

8. :lJfl1Jmw1J~~nfl1.J ~~'W.
8.1 'If~t~1tJ:lJt1J~ rfl:IJtlWI ~ffl:IJ1~m~1 tJ:lJt1J~1'Wm~miflt1J~U~~ffl:1J1~tlf1fl~ti'Wm~t1'Ufl~t 'iI~.

"191,- "1'91 '191 _I ~ d~ WJ'iI' "" "191
'Uw~t'YIt~ t~tJ t:IJ~fl~ t'lft'YIlJU~~ffl:IJ1~tlt~~tJ:lJt1J~'YI:IJ'U'W1~t:IJ'WfltJn1110 X 10 tC)f'W~t:IJmt~

8.2 'If~m1~ffl:IJ1~tI..,1~'t'ItJfl~1Pi1fl~1~ '~li.ufltJn'h 561Pi1fl~H.
8.3 fl1JmW'~~~ltJffl~~~~ltJ~ffl:1J1~tl1Ji'1.Jt1J~tJ'W1J~:IJ1~~1'W'Ji1~~~'t'I'h~1- 10t:IJimil~~ t~. ..
d .~ ~ fJ/ , QI I '1 'i1 1 Q,I

9. :IJ~:lJflm~ t'lf~1'WfIl1:l1 'YItJU~~fIl1:l1fl~nq1:l flm~~~ t:IJ'WfltJn111 'i11.J1.J

1o. ]jm;n~ l'WUff~~m~trl'W~U'YI'W~l't'1'llltJ1Jln~~il~'t'I~m~u'YI'W~l't'1'llltJ t~flm~1.J~m~ m;~m~~ ~ ~ ~

'Ufli'1.J~fl~ 11m~ ih't'l'W ~~w ~n1:lw~m l~'Ufl~.wff~,j'l~~'W trl'Wt 1J~1:IJ,j'flf11't'1'W~. .
1'W:lJ91~w~i'!:IJ'W~1~l:IJmj~fffl~ ff~.0203/1.157 ~~1'W~ 27 i'W11~:IJ 2519

~~~fl.. /. J.'~. ~ .~fil't'1'W~~W~n1:lW~ml~
.,. ...

tI ~ 'j/ C\Qlo'

(fll1Jl~tJ ~~. ff~""~ U'il~"!'YI1i1~1\PJJ'W)

r-- -- ----



, .et

I, 100 'jtltJ~tlU1Vl
tI

3. tYl1l1'jt1~\lfltUMfJ1J'UtI\lUHU 1,ymlll~tlU 1U'If1\1fltUMfJ1J 35- 380 tI\lfY11c)HU~hJtY
od " d~.d ~ . 'I"

4. lIM'I.J1~tIdigitalutY~\ltYmU~fl111lIn'jtltJUCI~fltUMfJlIVI~\lflll1
d . I 0 ~ .cl

5. lIfl1fl111lUlIUlI1'UtI\lfltUMfJlI:l:2 tI\lfY11'lfCIIC)f{JtY

~ .cI1'JJ I 1v 91" .a" 0 . 4 d I _'4 QI

6. UVI 'II'\l1U'UtI\lUNUMfl111l'jtlU~tI\llflCltltJ~1l1tYl'i~1""1f1 CeramIc M'jtl~f111 UCI~tYl1l1'jt11JtI\lf1Uf1l'j

ii'~ f11 tlU'U tI\I tY1'j Ifln,A'

7. 1<Nii'tJ1vJvh'UU1~220V, 50/60 Hz 1A'

od flQI' !=f8 I Cl. ~ W .d.c:l " ~

8. lIfltJmtU1~fI1f1111lI1Jum~-~H'UtI\ltYl'iCl~CIlll'll'U~~\l1~~ VllIMU1~tlUtY~\lNClI1JUUtJtJdigital
tI

tYl1l1'jt11~fh pH M~\lu~ 0.00 0\1 14.00 uCI~Ii1t1f1fi1f1l'jti1UCI~16l1~M~\ll!~

11i..!tIl.lf1':h0.01 pH UCI~n'j~tJtJ'II'~I'II'lIpH mm~fJtUMfJ1JltJ~fJ'l.J'tJ1u'UtU:::~1~

9. n~jjtlf1l'j1<N\l1Uf1U:ll'VllIUCI~f1l1:l1ij\lf1q1:ltIlh\lCl~'1i..!tIl.lf111 I UUtJ

10. nM~ f1'1i1UUtY~\lf1l'jIfluN'UVlU~lMUlll~lf1N'Nii~M~tlN'uVlU~lMU1ll l~tlf1l'jtJ1 f1l'jM~\lf1l'j~ ~ ~ ~

10'"

'U1llUCI~f1l'j'lftl1l1Jl'j \lf1lllMCI\I.

'Utii'm tI\I11 f1l'j n1MU ~fJtU ~f11:1tU~m""1~'UtI\lvrtY~,j'H~U Iflu 'tJ~11l,j'tln1MU~ 1u 1I~

fltU~i'~lIU~1 ~lllMt!\lfftl~ tY'j.0203/1.157 CI\l1U~ 2711U11flll 2519

'" /\ g!1 'JJo'"
CI\I'II'tI.. ~''''''''7':'''''''''''''' .r:!f1lMU~fJtU Clf11:1tU~m""1~

ill '" dOl o'od QI

(r:!'II'1l1fY1tY~'j1~l'ill ~'j .fY'jl!Clf11:1tU 1iH4 WIU1)

r



. . .
4 , " 4.et.et .

afl1'Ha'Ur.nQ'11~lrJflD'UailrJ~fllUI09'~(UItrasonicator) 91'Ul'U 11~ ,;

~ a~o .f , 'JI a... ..;
1. 11J'\.J1f1'HI~t11~fllfl1ll!ff:::mfl'lf\Hl'\.JfffWlff171'UUlff17am:::degas ff17 "1tJflCI'\.Jlffmfl1ll!f:I~~

2. 1j'\J'\.Jl"fl11l!~11iUfJtJfl114.2 ~9)7

3. ~~']1;)1f1ffU9)'\.J1C1ffff~CI'\J'\.Jl"~~.fI1tJ''\.J(fl1'lh~flxff~) 24Ox137x150 iJCI~1l!fl7 ~fJl!f.hil"..

"
4. ffll!17f:1,j11J~W't1fJiJ1~~'m~ 30-80 fJ~flW)fCl1~tJff

d 4 4' 'JI

5. fl1UJf:I'UfJ~flCI'\.JfI'If 37 kHz

"
9. 9):::fI~lffll!17f:1'H)~1mh't1\!fI1~~~t1" 3 fi1etfl1l!

10. ffll!17f:1']1~1'\.JU1J1J'cNfI~'\.J1fftJ~'ri-nfJ~mfl1flhf (Degas)

.cl Q.I d SI o' JlIQ.e!t 91 0 I ~ Q QI

15. l!'t1 ClflJ l'\.JU ff"~fI171 iJ'\.J~U fI'\.J ~ 1't1'\.J ltJ~lfl ~NCI fI't17 fJ~U fI'\.J ~ 1't1'\.J ltJ 1 fJfI171J 7 fI17 't1 Cl~fI17

'\J ltJUCI::: fI17 cUfJl! th1 ~.fI1tJ't1~~

Q.I . 0 Q,I Q.I " 'j}

'\J fJ71J 7 fJ~ 1lfl17 fI1't1'\.J flfJW Clfl1JW::: 1f1 1::: 'UfJ~ ff~'\J1~9) '\.J

flW:::1Jl!'\.J9)'1 9)ll!'t1\!~fffJ~ ff7.0203/1.157 CI~1'\.J~27 i'\.J1lfll! 2519

~~
a \ }U) ~ 'JIo ....

CI~'lffJ.~~ .. .NfI1't1'\.J flflWClfl1J W:::1f1 1:::.. .

(~cJ11tJfl1ff9)7l~17tffl7.tii'b/1 1\)~tJ1'4mfJCI)

T
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1J'J~f)~1I~1t1
. . "

1. tf'l~~.:j1~rilf'l111Jt~'Uf)HI-~1.:jfl~~'U ttt'l~rilf1l'J,h 1vh~h ~1'U1'U1 tf'l~~.:jlif'lt\HY1J~~~.:j{j.
1.1 t~'Utf'l~~.:j~ff11Jl'Jtl1~rilf'l111Jt~'Um~-~1.:j fl~~'U ttt'l~rilf1l'J,h hJvh 'l'Uffl'Jt'I~"ltl

ttllll't'lf)'t'Il t~'Uttllll LCD f'l111Jff11Jl'JtI'l'Uf1l'J1~

1.1.1 ~1tf'l~~.:jff11Jl'Jtl1~ril pH hh~~tlf)'h -2.000 O.:j19.999 pH ffl1Jl'Jtlt~~f)rilf1l'J

ijl'Ut'I~tfltl~ 1~1~tfl'U 0.001 pH rilf'l111J\1f)~~.:j1~tfl'U:i:0.002

1.1.2 ~1tf'l~~.:jff11Jl'Jtl1~ril mV ttllll absolute 1~~~tlf)11 -1999 mV O.:j1999 mV ril

f1l'Jijl'Ut'I~tfltl~1~tfl'U 0.1 mV rilf'l111Jtlf)~~.:j1~tfl'U :i:O.lmV..

1.1.3 ~1tf'l~~.:jffl1Jntl1~rilf1l'J,hhHh 1~~~tlf)11 0.01 ~S/cm-1000 mS/cm

ff11Jl'Jm~~f)rilf1l'Jijl'Ut'I~tfltl~1~1~tfl'U0.01 rilf'l111Jtlf)~~.:j1~tfl'U:i:0.5%..

1.1.4 ~1tf'l~~.:jff11Jl'Jtl1~ril TDS (Total Dissolved Solid) 1~~~tlf)11 0.01 mg/L O.:j

600 g/L rilf1l'Jijl'Ut'I~tfltl~1~tfl'U 0.01 rilml1J\1f)~~.:j 1~tfl'U :i:0.5%.
Q.I.a Q.I I tI) I ~ '.:Q n

1.1.5 \?I1tf'l'J~.:jffl1Jntl1~f'l1Resistivity t1J'U~tlf)110.00 m 100.00 M ~40cm.
cv.a CLlI "1'31' ~

1.1.6 \?I1tm~.:jffl1Jnm~fIl Salinity t1J'U~tlf1110.00 tI.:j80.00 ppt. .
Q.I.a Q.I · Clot/) I <j}, .c5l .a .a

'l
'JI'" '"

1.1.7 \?I1tf'l'J~.:jff11Jl'Jm~fIl ~W'l1f11J!1J'U~tlf)11 -5 QCm 130 QC (t1Jfltt'l~f) "If'l111~. ..
~W'I1f1iJ~t'I11Jl~ff1J)t'I~tfltl~1~tfl'U 0.1 QCrilf'l111Jtlf)~~.:j1~tfl'U +/- 0.2 QC. .. ..

'" '" "" ~Id ''LI ...
1.2 m~lIlI'If~t'lftl pH mw~wmJ1JhJt'ltI'U UJttllll Manual 'I1'J~Automatic

"'1-1 _I'" . IIJ'JIIIJ ''JI' ."j '"
1.3 1J lJ'Jttm1Jf)1'J'u'JlIfIl1Jl\?l'Jjl'U (Calibration) !~ !1J'U~tlf)11 3 ~~ 1~tltm~.:jm~lIlI

~~~lffn1Jlmjl'Uij\?l1'U2j~

lA li\?ll'JHril'tJ~.:jffl'J1Jl\?l'Jjl'U (pH Buffer) '~~~tlf)11 10 ril ttt'l~ Standard Conductivity

1~~~tlf)11 3 ril

d Q.I \J)jib) I <j} , ,

1.5 ff11Jl'Jtltf)lINt'lf1l'J1~!~ !1J'U~tlf111 500 fIl \?Il1J1Jl\?l'Jjl'U GLP
.et cv cv rI e!i...1 CI..C\ 31

1.6 1Jfftyt'lf)'lJWttff~.:jtl.:jlJ'J~ff'YI1ifll't'l'tJ~.:jElectrode lI'U'I1'Ul~~ (Electrode Condition)

'I1~.:j~lf)"'lf1l'J Calibration tt~1

d I Clot/) 'JJ b] 9J . j/ Q.I Q.I rI
1.7 m~lIlIf1l'Jm'U~~tI\?I!~ 2 ttllll !~ttf) 'J~1I1I auto ttt'l~'J~lIlI manual 't'I'J~1JffWt'lf)'lJW. . "

~1'11'W.:jiY~(-J A) ttff~.:jffm'U~~~.:j H~~~ttff~.:jNt'I
'" 0 'JI

1.8 1Jbattery 'tJ'Ul~AA ~1'U1'U4 f)~'U
"''''' 1 d1 '" IIJ 'JI ~ ~, "" "i 'JI

1.9 1Jfltt'lf'l \?I'J~ttllll 3 in 1 C)f.:jff11Jl'Jm~!~'YI.:jf'l111Jt1J'Um~-~1.:jmv ttt'l~~W'I1f11J!~tlm1J. ..
fltt'lf'l1\?I'J~"'1~1f)1ff~~iI~.:j n'Ufin n~f)'j ~'U1~~ ttt'l~li'J~1I1I'I11.l1t1f'l111J~11J'J~1~f1l'J.

cS QlQlo QI

ff~lIt'YItlll'l111~ ~1'U1'U 1 '111

1.10 liflmf'l1\?1'J~1~rilf1l'J,h hHh 1~tI~11Jflmf'l1\?1'J~"'1~1f)1ff~~.:jil~.:jn'Uf1l'Jn~f)1~'U1~~.

---



-2-

1.11 ij Standard Buffer 4.01,7.00, 10.00 u,,~ Standard Conductivity 1413 JlS/cm, 12.88
"
o I jJ I

mS/cm u"~'\.,ml1 Electrolyte KCL 3M 'II'Ul~ 250 ml fltl1~'UfltmtlH"~ 1 '111~

, 'J/ . 'j/
2. tfl~fl~1~,j11J1Wflflf1GJ1t'i1'U1'U\hu1J1J'vH1'Vn~1'U1'U 1 tfl~fl~ ijflW{l':lJiJ~~~{j."

'" '_I'" '" 1 0 "I ~"I ,~ I ""

2.1 {l'l:IJl'HI1~fI11J"J'1J1Wflflf1C)j't'iJ'U'U'Ul t~ t:IJ'Ufltlf1110.0-45.0 mg/L l1"J'fl0-199% (DO)

2.2 ij~lf11"J'cil'U"~tijtl~ 0.1 mg/L l1~fl 1% u,,~ij~lml:IJQf1lPi'fl~1litn'Uf1'h +/- 1%
"

2.3 ij"J'~1J1JG)f~tG)ftlflWl1iliJ'IIfl~lhI9i1mh~11Pi'1'U'}b~1li~fltlf111 0-50 °C. ..
.r:S d:QJ , gJ . IV ,

2.4 :IJ"j~1J1JG)f~tG)ftlfl11:IJtfl:IJ'IIfl~'Ul~1fltll~1~ 1'UG)f1~1:IJ'Ufltlf1110-50 ppt

2.5 ij"J'~1J1JG)f~tG)ftlfl11:IJ~'U1J"j"jtllf11ff1'U'Jf1~1li~fltlf111 500-1100 hPa

3. 11J,j"J'~n'UflWm'Wmh~~fltl 1iI.
4. ij~jjflf11"J'1~~1'Utij'Uill'mhwu"~m'mV~f1q~ fl~l~"~ 1 '11~

~ C\ Q.I cld'jJ C\ bJ CJ/Q,I Q.I
5. t1J'U~"\91ilWCVI'VIf.u.m\91t~"J'1Jf11"j"j1J"J'fln~1J1J ISO 9001 :2000..

'" '" "" 1~ 1~~ 1~ 1~ "I~ ~ ''''
6. :lJf11"J'{I'lti\9111"J'flf11"J'fl1J"J':lJf11"J' G)f~1'U 11~ G)f~1'U'i1'U{I'11J1"J'() G)f~1'U t~t'U'UfltlH~..

7. ijl1"f1ill'UU{l'~~f11"J' tij'U ~U'VI'U ~1111l1t1'i11f1~~~\9111 ~ fl~U 'VI'U~1111l1t1 t~t1f11"J'1J1 f11"J'11"~f11"J'
~ ~ ~ ~

'IIfl1 1J"J'fl~11f11"J't1111'U~flW "f1~W~m'Wl~'IIfl,rW{l'~.,r HIPi''U tij'U 1 ,j\911:IJ.,rflt1111'U~. .
1'U:IJ~flW~1i:IJ'U\91~ \911:IJl1ir~ii'fl~{I'"J'.0203/1.157 "~1'U~ 27 '6'U11f1:IJ2519

"~~fl.. .~4~... ~~~: .~fhl1'U~flW"f1~W~m'Wl~l(L .. .
(fll'i11"J'a ~"J'.m '[witl ~li1'V1fl~).



v v
2. ffl:Wl',jtl1~i~I91~HI9i 50 fl7:W(i~ 5 fn~fl7:W t'l7f1'lb~fl~1~f1'hil

3. ihr11~~tlfI~ttJ~lI'W i~ hiU'fllIwh2 H1J1J\pn:wciflllW:::~hff:W~ff'UfI~fmi~

4. iimi fI~t'l7 flf1'i:::tihfflt'l 71J1rit~t fI~ijflt~flflWWfl'Wl i tJl '*'Wflflffm'W~

~ ~ Lt- ~o ~
~~'lffl.. .J:.If1lt'l'W~~W~flllw:::m'Vn:::.. .

i1 . rI cv cv
(rj'lf1l1fflff\P1',jl~1',jll ~',j .f1l'W~l t'l1~'lfll)

--- --



1. 1i~h..l~fl1'UfI 11ijW 'H.f)1JU'U'Ul'\1th1i~hn:lflmJ (Orbital)
IV ~ q IV "

2. ffll1l'iflfl1'UfllIijW'H.f)1Ji~~.m~ 5 ij.:jflWJHUCiiUfflWUijijW'H.f)iJ-M'ij.:j().:j42 ij.:jflWJHUCiiUff
q q 'V q IV

AI'" d 1 ' "1:11"1':11' ''''
3. ffl111'jfllJ':i'Ufl11111n'WfIl':il'\1Ullfllll'WijUfl1150-250 ':iij'U~ij'Wl'YI

AId 1:11'" i :11
4. ffl111'jflllJlIU'W'lffl'UPlatform fI'H1I1UU'U'U

"" ." I
5. ffll1l'ifl~.:jl1m '~~.:jU~ 1 'W1Vi().:j 96 ;f1 ill.:j 'H1ij~.:jfll'j"'1.:jl'WU'U'U~ijli1ij.:ji~ (non-

stop)
"

6. ffll1l'ifl'jij.:ji'mhm!fl1'WfIl'jl'\1th i~,,!.:j"1f1i~U'ijUfI':h 2.5 fiillfli'lI

7. lf1~ij.:jij'\l'Wl~i~U'ijUfI':h 340x340x435 iJlI~ll1~'j
.od. ~ A 0 cv

8. 11Universal platform '\I'Wlfl285x215 1I1I1Ill1~':i1Jl'W1'W1 ij'W
" "

9. Viflflffl'j1l~1I1Ut1~i'W~~i1Vlm!'U~1'W1'W1C)f1l"'U'UflVil~Uffll11'jfl1Ji''U1J~lI1Wffl'i~.:jU~ 5-..

100 ill im~~'j ~1'W1'W2 'lffl.
10. i''U1J'j~n'WtJwm~ 1iJ

11. ij'H~fI;(l'WUfffl.:jfll'jlrJ'W~U'YI'W~1'H1l1U1Jlf1~H~~'H1m~u'YI'W~l'H\hu 1~ijfll'j'U~fIl'j 'H~.:j~ IV 'V 'V

fIl'j

cv '0 QI Q.I 'JJ fjJ

'\Im'U 'j ij.:j11f1l':i fll'H'W flflW 1Ifill W~l il ~1~'\I ij.:j~ fffl'\l 1.:j~ 'W. .
~ijfh'H'Wfl1'W1I~flW~i'!1I'W~~~ll1'H,j'.:jiYij~ff'j .0203/1.157 1I.:j1'W~27 D'W11f1112519

. ;:JJ4~ ~a 'JIo cv
lI'I'lfij.. .HfIl'H'WflflWlIfllIW~1il~l~.. .

'JJ I tI ~ Q

(H'lf1Ufllff~'jl1Jl'iU ~'j. ff'j1f1 'lflllf1'1f)..

I

-- -



QI V ?I ~ '.:::J 0 ...IQ! I . 'jJ "I iI
1. 1110Cl6.:Jl11'W'If'W\9Im:::1JtlfWlltj 16U.:J'VI11J:IJ30 6.:JfY1 ff1)JlH'IIJ11J1:::U:::11l.:J1:::1111.:JIPI1f111.:J1\91

'~'!!6Uf1':h 70 nCliil:IJIPI1

.c::t _"t Q,I A .c:i QJ 'jJ cl d'QI
2. m:::1J1J116.:JO'Wl'1f6HYl1110Cl6.:J lCI'WfflPl1 UCI:::lCI'Wff11P1t1,

3. lCI'WfflPl1lifh~.:J'\JUlU 10 1'1'11~1'W1'W1 ri li'\J'W1\91FIELD OF VIEW '~'!!6Uf1':h 18 nCliil:IJ\PI'I"
rlQI d .c:t.a _~ QJ ~

4. lCI'Wff1lP1Qli'J'W1:::1J1JUlS2 :lJOTHflCl61Jff11116.:JO'WI'1f611

4.1 PLAN ACHROMAT 4X, liN.A. '~~lO':h 0.1

4.2 PLAN ACHROMAT lOX, liN.A. '~~lf1':h 0.25

4.3 PLAN ACHROMAT 40X, liN.A.'~~lf1'"h0.65

4.4 PLAN ACHROMAT 100XOIL, liN.A. '~~lo"h 1.25

5. UiI'W111J'WlCI'Wff1IP1Q ff1)Jl1t11J11~lCI'Wff1IP1QM'~~1f1'"h 4lC1'Wff

I", .;II J.J "j IIJ"~
6. U'I'I'W1H1IP1Q IIJ'W'If'W\9Iff111C1U:IJ ff1)Jl1t1lC16'Wff ICI\9II'WU'W1UO'W X IlC1:::UO'W Y

. QI cv iI A I QI J i G)31. QI I QI

7. ~:lJ1JnJ1:::U:::flWI'lf\91 \9I1Uf1l1lC16'WU'I'I'W1IP1Q'\J'W-Cl.:J \9IU1'If~:lJ1JnJU1J1Jl1Ul1JUCI:::~:lJ1J11J"
. .c::t I 'JI iI '" I QI ~I QI

6 UHCI::: 16 U\9IU O'W 11:IJ ff6 .:J\9I1'W 'VI16 )J1.:JU 111'W IJ11J fI11:IJ f'I\9I-l1Jl U Cl::: 1.:JU 111'W 1PI.:J1:::U:::11l fl1'VI

o)f\91

rI ~ 'jJ ...1QI
8. lCI'Wffn:IJUff.:J'If'W\9IABBE CONDENSER N.A.1.25 'VI16:IJIris diaphragm ff1)Jl1t1111J'WIJ11J"

<S IIJ~ i "','I
'\J'WCI.:J1\91 \9IU:IJ~:lJfI11JfJ:IJ

9. 1:::1J1J1vhY6.:Jff11.:J1~'W11C16\911vhii\91 HALOGEN '~~l011 6V-20W li~:lJliI\9I-il\9IUCI:::~:IJ

1'i.:J'vJuuo66mnf1fl'W

.c:::I QI ~..a tIJ 'jJ ...1 ' rI 0 'jJ
10. :lJl1'W.:Jn6f1:IJ6f1l1l11'l'lU'VI16:IJfIl'VIIJ1:::061J6U1.:Jff:IJ1J1W 1'I1'W1'W llC1WOCl6.:J" "

..c:t . 0 'j)
11. :IJ Stage Micrometer UCI::: Ocular Micrometer 1'I1'W1'W 1 'II\9I/OCl6.:J

12. lil1C16\91'vJ'lfii\91 Halogen 6V-20W 1~'W6:::'11~ ~1'W1'W 111C16\91/0~6.:J

13. Q.:Jlhl1f1JfI"3:IJO~6.:J ~1'W1'W 1 '1J1f1~6.:J

cv . 0 QI QI 'jJ 'jJ ~I \11",1 v 0

'\J611J1 6.:J11 f1l1 f1l11'W\9IfJWCl01lW :::m'VI1:::'\J6.:J'VIfflJ'\J1.:JIPI'W lIJ'W IIJIPI1:IJ'\J6f1l11'W\9I

''W:lJ9iflw:::f~:IJ'W1PI1 \PI1:IJ11,r.:JiY6~ ff1.0203/1.157 CI.:J1'W~ 27 i'W11fl:IJ 2519

CI.:J~6.. ~8~...~:' ~.~ .~fil11'W\9IfJw~ollw:::m'Vll:::
91 , rI.c::I QI~

(rj'lf1UfY1ffIPl111'll1U \9I1.ffQWW 1J11ff:IJ1J\PI)
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