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ABSTRACT

Sometim€s it is inportam to ltrove a docume,nt gennine and original as opposed to

one ftat has been iilega[y altere4 for exaryle if the invesigator waols to know tbat the

ciginal number on a tfi rregi$atim number license which was alte,red wie correction fluid

covering fte original licelrse drnbef, atlowing a new falsely writen rumber to be inserted- In

the pa$ the ryecialicc wqrld check by lmking though the pap€r again$ a brigh lighfi. E fte

whib ocrection fluid was vcry trick @gefber with the fdse rumber wri@ on top, it may be

difficult c iryossibte to prove the qiginal nmber 6nmtrers.

One vay o solve this prroblen was to find a solution b wash away th white

cqrectim fluid wittou Oectroylng the qiginat wsdc G rumbers tderneath bccatse the

exasincr does not how what kind d ink thoee words or numb€rg are made of.

The purpoae of this rcsearch was to fid a chsmical softlim whbh provee the

digind words q'mnrrbem that ulerp writr€n undernearh by onArcfing an experiment to fiad a

soMm fton 12 solvenes with ph;nical proeerties similar to &e dilnent in tb white
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il

correction fluid ir- Carbon tetrachloride, Chloroforq Eftyl acetate, Tolueqe, Trichloroethane,

Xylene, Benzene, Acetong Hexane, &opanal" ho Butyl Methyl Ketone and Petroleum

spirit , and then @mpare the prcperties and abilitis of each solvent to wash away the white

correction fluid without destoying the original texf

The rwrlt of this experimat was analysed loy ths the Nonparaoefic Statistic Test

using the Friedman Tbo-Way Analysis of Variance by Raolcs. It was forrnd that differcnt

solvents have different capacities in dissolving the words that were wrifien by ditrerent kids

of ink at the significann level 0-05 and the ditrerent solvents have differem washing

capacities at the sig[ificant level 0.(5. Moreyer, it was found rhat Toluene was the best

chmical sohlion for use in finding &e original words covered by the crhite cqr€ction fluid-

The rsults of this reserch will be usefirl fq documem examination and can be used

as a guideline to choose the proper and srffcient chmical sohlio to find odginal wods

that have been cover€d by white correction fluid-

Q

Q

I
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uluriuo.ludqnilnrfi'uriu fi wliiiioo,uo*rrfrnuua.rb{dfi nmuniuudrr-n 1 unoroui.,
hildnralunarsn:d littri or"urufignriroftfina1ilililur'rn riruraldrfioliqnrirorfi'u

tr

I

fi u 1r'l R nsoii n rlfi su t on:rdrri fl n tu liu u rir sraur{ rfi n
tt

iinrrnrqtnfidnif;nrrnu*odlilunrrrr.ouluoiuo.rudgoi,urfibiroriruraur{rfis
+- ---- 

t a* -4 Er " - ino R'HllCI9a?u ul9ttd0r, dmor @etroleum ether) rfg uoruga rdnrqnr ( n-Hexane) ii
' - ^ t lt

nruzdltoln:cnruu3t?attonrrldne{Rmerr?o *ounu"ri'mmfiolnarraqbl*Jarcfirl;
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a
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a--&Jc€;i')t- t-t-t!'rt
6 nn:-l ft tiluiG nrrfr noutxqunmclulru lnnalu nr 6 fi nrcnru uerufi{ Ra'r?fi tonrrr
4 ,rto a a o t t ) t ' I t
riluu1:'luuinardsrn'ufr'rnrunurrmcnlilild.{ du uEruriroarnnurilunrfi :ogrler" uio

ot ia t' t t- t ,
Rtfr fl on?lufiiinr:unltriusrrurn nfoiinr:un1{Isrunr:riiousnoilfilrra10fiu

)

Ad A I '* ' t t )t . t t ,
TGnrrnffu fi tilmfqillntarfi ln 60 nrrl:nirurmiiiiaur: owarrrirurau drfi nfi

).J^tt' rt.ttt
osnhJlnd Inulufirnroton:rrr6udgnrflroraur{rfinrirorfi'uog uavtonrrurfirrfu{n:rofi

hinrruliirrflufirdnsrf,rn'dn rforiluisnrrrfirfinmnnfinEndu nr'nrfiorir nioraiin

dun'rorr',rt r'rror6onri',orrofiiigoeio{r?ru.rsdilnruinqrJ:aaro"nu.o.,,

nnao{ tfl u rirsdlilfi o:unrruquurororr nru fi nnrg n uacrrldnrurioulfr ffi n r:rhtj
fi ncfi rt;rfin rj:slunrlu u'ru i',u 0,, euaof; qou'ro oar: rilu uur.Br

r.z inqrl:vssnrosnr:iffu

r - rCoflnu rurrfi nt scirurrnfi iifi qar arurifinrrursau drniuwf rlillilu R.rrnx?1
-*--^1--^-1----- 3 .i^--s--* - I o o oil n0 u ?t'tfl on?1ilrnilfi 0nrJs li uorurirsraufirfr n drre

2- rn%flnurnliuutfi uilil:cfint'nrmo$'rrirasars 12 rfin lu nrrosaruriuor.,u
d4 " o t o ovttt|0ilo?silnnnr{lruonu

3. rdudo"'r,rtiuurfisilil:sfinfinrnrorn-rfi.rasar0 rz rfin lunr:wJrorilu.,
audrfi'of,rlrr

rfiomrnrirsrrnfi iiognarsufi o

*Jlo ti',u'r uu ri rn^n f, tm oo n bl 1 id dqn

durnirufiuli

r:rft dodro',rnoauum%nnirorrnii:nr^nfi rnurra

lnsiilJfi nr:fi rarorionarufirufi gnriroraut{rfio

t

e
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r- drrhagarsntyfrsfiu
.l I a a O .l.l 4ililtcnnf R1il lu R,l:acalufl on?,|ttntfl uun?ultilRt1R

rArar4d'-
ulRRlQRAil illRRlrUoR UACillR n1ilU RerU UnRnl{ RU

)t

z. darhasarun'r{ !fi a n'il ii rJ : cfi nr^n rillu n r: rcarr ri rsrau drfi n tiua un R n N n u

1.4 trour"Ugtxo{nrriffs

r. aruniidrcfrurl;'lunrrir'unfid oriuo,fluur:ilrc&nil6'rrfiracarudiiqsrruf6

] - ' t ,ia
a{no tilu no

t

atat

r-r lurfirlurfiofiuourrEuus,rrerosllrR'ro
r'c 4 ' r Y

I2 trJmuRSA?troal{nJU11l
'r'd aia ca A a

13 tilrllilrnrnuqfldilunasalumrR4nfln

l -4 rnillrowaruhuraudrfi otiu:li
r s,fl unr:dfi qararurifi: vn{ul;rf ?

r.e nrlins ua;5i:rnrqn '

L t'rR Rlrnnaoqdodu Io utiderfi racarsfi il rldluuoulfr ri6nr: ft }l 6ruru +z
AeliaA)tea'caarA-a4rila nilrjlRRllrunro{?flJ1uR1rn1o1{Ru 100 :run uil{riluililRrj1RnlQnau 60 fiJn iluR

rlrnnrmin so !ru'n ufinrhnnrufindr l0 yfio,,urriluluudrfiadiiertlroluriornarn

i

&riJl a r t ir'- o a o ae aJ'3 aft}Jftdu zs rfrn ua? flu?1fr?firacnrufrlq:-unr:dnrdonunirnr:Tfu ilftdu tz m-n

r. nr:'uourctntcnaoltn (Carbon tetractiloride)

z naolnlo:l (cttorororm )

r. nfiawfirnn @thyl acerate)

+.lvrgdu (Toluene)

tiuri

5. 1,1,1 1n:naol:6tilu (l,l,l Trichloroethane)Copyright by Mahidol University
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t
o. ldu (xylene)

Z. ruudu (Benzene)

t. ocdlnu (Acetone)

g. uot"tJon rdnrsru (n-Hexane)

ro. In:nruoo (propanol)

tr. lalq firfin rufia fiInu Go Butyl Methyl Ketone)

tz illnrrdst aflSn (perroleum spirig

r.o rilirfraorlndrdurqiorfrusruiftl

G

t

aJ-
t s. t fr$u1ndn gru il u1o6{ trufi rfi uenlu nmnr?$frqru'nangruin qn uruer 1 1 d

rfi u ldrrnaoludfi fi ,nE,fi n d,

ts2 lofl.rl: mmudl ntsoluilfoinq6uloiirfirhirhrngn?1u??u1o n-?rar

dl6'nu: unurit u$oulutmu dqfinud n:'ornforuuluusloildooor.rlaocrflulnuii

nrogrl ainud af;rfi uu il€oaf;oaulndrfl uuangruunon..runu.,uriu

r s.3 nr:ilaoruuilaqonar: mrurudr nr:ilaouuacnr:dnmjauuril* fi o.,rr6ou uuu

rirronar:hlqniruilotti.r ortrirrf.rquiumfourra'ru ,ooohirydurraqf;ouasnolirfinnr:
d JJA . s r
rflulr'tuyt{utfl oljtu louut oitgtlJto.tt

t s.e drurrnfi ilil rudr ei: il:cmnfiariracarg fi rirrurlilu nr:ifiunfrd

rss rirsraudrn^o ilmsdr
)j

n or nuun hilu R5 snrg fi run'r,rforfi au

l-
touraathra lrdrniurlrurflurirfionfo6u r d

ts-e nfn urrudt toguaanfinraffrfifif,nflnsrrrrTu uacliflurniorr^orj:vnou

lunr:rfiuu druiuquio-udmrurudr nfindli*rwurioudldnrnilrnnrufinuiinqndu

o
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t

h

9tt9J
un'lilInsnr:ilTnheraudrfi nfrua{uumn?1uliu

ts.s rilorrnfidiillrgaru ?ruu6{ 6'2fi rasarsiifi qorauifid'rd

r. dlumrruarla hifid tritnduqu$r{ :sn{0{1s

z.hrfi n^silf sn'urissulorittitu'tilutjiul*urnrnf ofinnsn'utfl unaruru

r. fi nnrgn uarnrldnrlieuJfir3finr:rfalrJ

a. rflueu fi fi q arauffi hrmarotnon

s. firjrcffinrnluRrrrc*.tittuudrfiolnrflust N6

t s.g il:gf,nfiarfl lunr:w;1$i10raudrfto nurs6{ n?lutnilrrntoln-tthacau

lu n rr rsiruiroraur{rfi nos n'lrJornionarrur6udgnilnriuoqi

rj:sf,nf;nrnlunrrsr;'Nriroraur{rfio uulosnrdu g :rn-u liun

rcd'ud t r*iloti uraurflfinbiooRrag

refrud, 
"rJlotirraudrfinhinosoon 

unctfinnrtunuurituluurflrfiarflu
'dCe

flt,1?rililUOt0U

:c6'ud, *iluriroraudrfiooonfi ila

rj.ro n:il ?ru1tft darfirncarudnauufioog

r s.t t nffi n: gnrsel'rilsrthriin fi !rs6{ rhrngnr:or'ddafrragaroacaruthsfiiffn
t Jr I r r

rua:rirln : ol: sufi il : r n glu u nn n nrm rn6r
e44'dq

R'ltR:s0lon?t o{dfitJR tlu{oofiruil 3 tsail
nAaa e

tgaum I fiilRfJfl'l'Rtgtlsn?il1R
-A4d:cd'ufi z rnliniinr:n:cnrusTrurraau
- i a t'a

t&aun 3 ililR llrtJRltntg3un?

)
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+.rirErafi lirrnnr:ift or1d,*udonorfi qru'ud'ngrunruir:anrn%tirtrrdtti
r J a ? t r,

t rfinrJ:clsfllurrunrununreon'gnunncn:nolil

s. armtolirf, uuurnrltu nrrfl nur iuoil uacifrouniluruolufi fdo.riuouurqid

aulo

I

r -o rJ:cJusu'iinlrrlo"lJil

r. rfi rhrmuolrfinrouiromfi fi nruwdrr drniurirhjlilunrrnraofi gou'nr
tt

ronarru16rfi qnilnfrlo?odruraildrnnfhrr

z. rhlnn:ru ft rjrcfuiinrnmrdrfi lacart| r z rfrn rfiuafiuqorarfifi lu nr:asar0
" io d " 4' o

Iofl?'luyrrRnolRRlilt oun?ofi uRn't{fiJnfl u
t^rt

l. rfi rln nnu 6t rJ rcfrilf; n rn mr darhasa1u t z rru^n lfi ur n'u q oral uTlu n rr rcarq
J

riruraudrfi'oiirra

a
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rlolrTuronar:fi narudrdqlufiieril:c,Sriurslnur:,ulodu

l

a

riudtnr',rrunarrld
<dEa'lY'

riludslu nm finnofri tTuuasR-rl [aclsrfl u ila'ngrulu nr: rirrfi u66nrJ:cdriu o'ln rmr
,9 r'.i to
o{ rnil{flndqqr r:^sfifinrruri.o 1 rfluiu
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d'rdnut ununil miotruumuf,qfinuaiuisrnfolrrruluuumtrduoortln ocrflulaCIifi
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"ilaoil' nulonaruar nrcfirfldillfiu
*uila{' ilule,n?lu?l,,tilnltifiotjqrnrfiu
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-^l- d a o I e 4 ' c o eYA I ' e

EnarutflutunFl srnfirfiarhrmEourraeu rfrolu4o^unalrf,ouasnolurfinnartriiu?rrs
t t. )

firfi rfr orJ:cI0fl-rornuror

dnsfl crsrnmilasuurla{roRfirr uursonrfl u

t. rjasuurlnlrfluurwtu 6s nrrurihujdouurla{rsfi'rsil1{unr rlnnsnldsuoro

tsqdrhirflumrluru liuri olrguuui.uCINau ufolufinlnu osr6udrmcril:^sd'r
eo"Cart'J
dns rallurmmrlftSiog6ru R'tr ailal{t onrrtlrduoono?sumililil'rR

isonlrdudruri',uluurfi rfin'Jarfi 0ur;snerulnudur',unu rfl uiu
ufsnrrirsilnfiu
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i z nr:rjaoilurlaqrissfirr 6s nr:rjnor.rlur.rutorau 1o0

z-r rlaour{.rnrgnrunfoiaquavftdu r drilud*rhsnsu d, arr,frotfisu

nrsfiodo nmstilrcfiu or'duftrroolu uodtrtt€utitoilu

z: rjaorulnououldmtruur,lsr'rtnisRrcaluroloiwr srqilaoumnrsdadnu:

t

f,un"iio ar,fiorfiuu arufi#o srldm orrttruun"fudu r drJrsneurflugrlnwomnrn:
ttoaltutulf'l

g. ilaournJa$nflsaufrodo

g.t rjaoruInsfitamilruuuu

s: ilaoilInodeuuuu

g-g ilaoudusrlns'hhnotfiuarsfio#otoqo?fl rnsu

2519 z 58-59)

R1rnfl ?0n'r:ilaourila.qlofl ttlt nru Runt?ora'wfimowiin n:en:os1nnu utilt

lifi nrrrirrj:clsrru'rorirurmanJulliluorud'tuddu

aandnirirulunrrnr:rroR.r1r drarrrro}i,nrruududodr6ndumnmncrr:tlqunfur ti
t &o * du.d{rluTinr:fr "lunlunrrrtrars ( Nondesmrtve Melhod ) ungefrnr$irflunlrrhars

ay

nu'rshrsron'rioldruillirurnnird'unrrnrronjisilrfisualofioriilsuilfsamr$u drnurilu

,dru:urrnriums ilasfiqirnuiiorruf,luorrEolofsnscunr, ,nrlrnrrfu nrrlirndnnrr

nr2on1{rnfiuacilf,nsfu;ieslunrrnraonnarrdlrilurjrclsrdulor{.tlui.tunlra{Rr.nl

,fiuurueadfidonfi,ourori*oirssturnluoiudhiulotrr1ffirrfilfiad 1cuil:ram'

rjrrrsurfi zs$ :54)

:og$nail ro01aailililronarrrhtrifiednsrursldti.rfi.#urilrJ:c10n d1dld
(nrl uorsnsruld'irdnu rdrfi ou liud r"^ufiiuo muimtir b n$Toailortmldln olilu

Ghrpr asrilnruuil

talea
Rm tfiiaRRl'nt?oil1{rnulrac

(Oemtctive Method) (Arthr 1965 :

n liuuriisuarofrslfi ourfsarsr*u
J99rt

fiifi rnnchr R'rt olufl luto{numn?urhsnrmrru

l40) 1R'.|lSt?S

I
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I finlnupionrrruoonlil nfoliurcauauoon'lil uluortouiuu.lriihiduonrrlrirfiurfu

ortgnrlrldl*irfi utdtrulJvu'nfi orfi sufiuarlilfi linr:o:?ncnillrorcnuldArd

l. nrrnrarlaoliniswsre ncfir#rlwrfiuislrosolr1ruud $asoloosfirl
t. 44

10n?utltlilaooog

2. flirnnlnoliuorda0ornJartriuom:c"',noru,,a.airmrrff uruol"uurfurnrls
'-_ ..l- _

fi2UillnAUOOR0CU1{Rz1Ct?Uilil lrr.OO1O lUUroeue0cEdn$rlunr{Utr2otfi lnaurlu
r. linnganrrhlsmn ilfo$aqmrqro:' tirnrncr-rdn"rfi1igouulrJtunrnr?r

d-6a'A6 )t<a"J''
uaviiqotaruri?irFssunuaa rfrolurarqan:rlalsranu:'suaqasorcomcfirlil#uro{ros

rhrngfindu

4- olud.uueodurlrmn rTnoclhl;ingdgoluuurl:rngdurr Inefioilf,nir;l

o.rrxuuurfunrcfir'tilh;rnrqrar'tir drdruf,oo{Insrnnrcosr&fiorudn ocfirl#o$os
rornr:riirn{tJrrogdurirtirogrJlnulfi ra€udr',,rud

5. ruiasniuuruult d" niuuorlruriisilfialdn' ufon:n'lrlolssrfin uf,n

lunm:udiio{ir luufindtrifiuufiarrmrrfia d, ufin p""'-*r sr'le diirildnnrmr

uqiitu tdutrd.ua'mrnfidrnarruiroiu nrf;nriutcnldourflunrfinfiah{dlun:dli

rmu lild su da h{o' uaco cfi f, dlnralmirJ : r n q t;r# u iesn mJ drld

'qtua-t"'-lt-: osttn lt nr:un'ltfi i'n gilrvarnuer nnrq f,u:osXnaufi nrlrn'h rinncfi Rm nunn{

toffirfiouf inunittiunrrufinhl lasluncrqdrnr:lnauhitoufiinrunhJrtlurieusrrrh

lolosrfiuurfiuarhlrns .l rsusufiurrourilndu,Gulil"uluioJuo stereosmpic

Binocular Irrficroarcpe rinosrirhilomrrnorfiruuriltlrui',u luurrnrdoroiinr:riigumu

atlrjros r tnofilinuudda'rrfiuurfiurasftduli dnug'srs$nfoniisu d" nfindd

A a C"'"
tnsoituolt IgtllRlSail

l. g1{ail

z. lufin

t
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3. 0lailililfl
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9 

"firnutRuas,rttafl z tflunr:aulnsltnr:rfisnfi arusfinnftrilunr:aulnsfirht

tlgnrlonnrrumdnrnfi

roRdltogmruo

,of uou'udlilunuaurTnouuirulduerimfiunr:lnauuriltnoral

||

o,rtiulouuuavli'luilnp @ra$re) rirhift dnu:gnauoonhlornffitu nrgaru

ouurunftlusrrrtrhirJ:',oq,,nururrduurdnld uooo',nirnrrausrttlagtdsaFouios

rTnnctirmloldrriiuuru6oo9 drdns:riieuiasfiuaouuruui* Insiidtfisuiruuiin

ouruuu.ooi drfiunhoortgnaulinru udfior.oliiriinr:au t q"tiu,or,rr,.iulo

.uo{ Rtunru gnlnoon'hlsoufi iol:ountdsltitfi uli

u.uo1ruui.ssrauilfin (sodi'm Hypochluite) hiurttofidfiogluciaunrnu"i ltt

rlrrJfrfiiurf,urJutsrdrdns:uasdondthrffirslil nr:lioraurofindltiluintafrufiuao

,nr,rlJ6.uasfidruhiorognrlonldnraqltlli uuoolorfu rru'nOutdsufunhfsuiiniu

ftfinr:'uourfluaruerar fihioroqnr{uoi.uuluunfinniufi'u o,ruui.uorlaura6opd'n,

mlfi nrft rh'tinuo jrsrautfi n (ffiJil: caln' rJ: rr our6, 2srs : 55-57)

z.z nqufirfisaffumfin

lur1nqriudr:rocr$ffifin Gntc) oonldrflu g rfie *d6o

r. n fi ndl.iail iu riil su den ?1u l{u 1CI (writins Inks)

z. nfi ndlilu nrr fi un'(niming rorsl

g- mfindiidnuorcfiffiuuilrfis (sp€iat rolol tfr, fr?fl Fhrsrescence lumaonlYl

rfltfi Magnetic Ink (Iron - oxide) lunrrj rfludu

drniunuiffsd ocfl nsrnnwusnddft iliuriou

t

I
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rtilfl fl uanfiiiltiislt (Writing Inks)

r. rhgifinnuriluur

ormdngruo'trrit oituacrh{iinlilurnuJ:stharrrrr',rlnurrdngrunrl r rfl uii

urifrir rru'nldr6ndutuar?s68rl"1rl{arf*:nunclrfs luar?sdu ufin tcomon lrk)

rj:snounzu kmrBlack f,unm ilfoorlsslfir $egaatle vrnis)

nuriuurrdnxrulurmrhctfiffidn:lirirourlloordfilo, oltit.o finfinfino{d

daroilrnnrrfu dqti*r1iltm:r#ur#urJ:gnoilrowfind6oo! rhrngirriluo.r'uuu

(cafton) d*iou'tlioarsriludrudrf,qtor rfintfindrfi'dt*lt'o* (ctrboil (r

Carbmacecnrs rot I lurhqriu

lu sn rr ru d r r lirdrfi nrr rftrr findu nrn nrr rhnu hidfi nnnnrdn cl (er {) rtrhftdo-r

uur^ *i., nro tviror) Insdoadrd{ mnduri rtllirilurtfin doAtdtuiffi* urnrr hl g

hon Gallotannate nt tfo Ircn - Tanrdn lot lurloqr1u

nr:nrdnfioriunrrrimu'nluaritdufi {iunu'i*a^srornnrnsnddtiigorlunrs
n6orilu sl.rh; r a.u Rre 2 a.u uu" unalaunurun (calls) r a.u tudr go ritu niind

rfiaduwfitlo',r orror#rluanrrrsd rs nfinCrnrdnfiilthrmdrj6nwnauduilnn

iisurnrrtormilnmnnfinnr:'uou (cet@ Iok) lurru-sao.ttsd r iuu r rildsu

lrloirfi 1 wrf,uru'ndtin'uqianiud d.o*'no",nimsnlitfluuarorbgmil nru

rfi nmrarrdnfinduumrfl udt.iruu{aoiud }iuti

4 o Ao tt 4l

1- ilftn:ftr0ilfi1nl0fl1tll0il (Cabm & Carbonaeus Inks)

z. ufrnlooouunalauuutugt (Iron Gallotoanaie InlG)

g. nfinfidou @ye rnks)

G
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z. rfi nr or u fi n fi lidru :-lrfi uu

rrgagtdsnflosfifin$nhgsfio fidrd Granison 1958 : tLrg)

a64
2.1 illjfl(I1fl?Rn1tilOLl (Cdb@ & Cartmaceors Inks)

riindnfi'rfl urfi nur nfi rf udn'urrsi.runluarTslurrsr dr&enurrnurio'ldrfl u

z rfia 6s

2.1.1 Sepia

2.l2lndian fifg qfiiasse rnks

21.1 senia uniqdrffimflu piement tldr uiorfrnra'tnti dueodtu

special Glanfrrtar eean tordniflgranldsnu{duil?n0'nn;tsilmuiin (ceehaloeoda) #l
sepia fficinalis, sqia Tunicata mfodmarirurfrtl 6snit ililnnrcnm riuml

dortrqnrfin Onk-Bag) r,o{ s€pia officinalis blirn:rsdura:uilrcnou

oi* r nuarrflurrr:ilrgnsurizo olr"uuu , hlriiu , $nnrduu uac doan{n lugrl

c.orylex organic cornpormd Hrn dartrfiu uac narfiu durrurronnnsnoulidlun-afi

ffi alsil?R uuuouuud, R:nrfl 60, $nufiu uas$sr'firin naol:n" drwrnrhifi qarcruffid

nrfi grffilundu uagfi nfiunrerdnriss

2.tJ rndian l.rio chinese rnks Cniln6ul ;ufilfiorsuniinrfiode{lu

ilrsrnrfiu lum?slutralrhmnn:nsnfis (veeeratte vaxnis) unrnih g fl nsunianfin
t

ruft1nn6nt1fl relrrF - Black $asRm Ghre)

g

a

a
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t

t

I,"ry - Black nfinl;trnrnril:cnsunriuuu dlrilunrn tittfu , slitdu ,

n'rr'qrilrfufiul rir'lrjprrlnritnshifisonfiroulutfisqno fincldIrry - slact dsiinlr'nuu

ugrltrul* to qa deudrufior{lunaotilrfu srr rna^oofiuvr6d (Anmonium sutphare) o'l
C o I E o e e d a ai

stolRlt Lemp - Black fiuFqnf;urnfiu6n tsqo{u1g (remove) to1ffitff?Rtnfisofiuri?sssn

lil lo0nrr6ilnrnm6o uJ.o'uitod.uti,t fifsoroqsilrldlngnrrsrlu slow ql.uent of
L9 I

nrrpenine valnur ua? heat tu iouum rn%t,ilt tn: nu oo n lil Inslil fru ft flun asi u

lururunr:ndn toai- rorc r:tli r ^-F - Black ncrudu nm Gbe) dfrl

nrnrjaruisurilirnomuu ,ilnrlinrtiosfiubj niindtdssnurwdrfiulrj uagh;n{nil
.rgJJ9t

to{fldtftcil?1rr LanpBlack n'u ntl wfidnsgcRarguilrmarn'urir trrrh}lrhtrrou

rre"o luriod'nuuunrfisprn'on,ofooroordudnrrruduqr 1 fi d ernrfurir}Juud.uoro

dooudu.hir.arilrguru + f,elrr ftncfirdacrdsouasooutiold uir*ra, nr:r;r ar}l
rTuwrnudturiut rrinrlrcilrs r14 - rao nir umrfirtJqnu.rofiri-drrit rflunaruru

t - s du nio e iu uisorrocilrnnirfil*irniri',ti"arururfiulrjwftdnfinfinnmhir?u

ludaunautoir rndian t"* ,iltau Dried ox-Tongue artJ ocrlrtdlfi*tri:r

t uui,it,au finely powered vegehbre maner nltJ nstriitrir loofi;ord;1 Rm dtioroiuo ta
r'ora !

ilag lililGt t?t1uu
a a ' a ^ iC o J orsd ad '-flaen0r{m0{1{lrR:rununflanfir o1ollltnriluuau 1 rluu .r{|flilogRu

uirt'n n6olr w ru qindn ud avuu u ovii arunaunr n-u oo nlil

22 lsoou unalaffiurun ilfo iliinunamgt (non Gallcanale ft Qdtu1s rnkc)

""rdfi6'{ooftfuuduti*finddrnir0rf. 
r hlluoam nagfisildi'uurnlu

rloqriu nfinrfindld?i*rrlorru1orR uuonnrr'usu (cerm rntq frnrruooruo.l carbo

a rorc rm"dsrfisu'dilru r fioch;rnurslil rrfouriorcnnrslilfiflilrradorrfirhirlmng

rfi u ldta Insorfisffi nrrmrsrnfi mr wluunoniitrqnrdnogrlrau'nr o s %
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a
aaurlrcnouror lsosu unalaunutusl rt:cn uunrsriru ddrdq 1 n^o

zz.r nlgr'ia f,anln (Ferrcus sulphare) gnrntmfl Feso4.?tr2o

zzz unafru nfs nrnunufiu E6:nruniicr4ulooe

22s nzailnadn (crni" aciQ {nrilrunii cutqtorr;rcoon raiinurrfio

ortosbiiifiIi nfssrorisn6ndondoil 3.4i rrihvdrorvbe,nzoic acid n:aunnfin dfio,

lio{lu grh omiada (crysral)

22.4 Dye-srtr rnashiniinfittoirl f linaroil

22i Mn"rat aaa fif irdoiasl;iliinufindnonulduru

zz.e inqfrurut *iu nranrfiofrn (carbonic aciq , iluoa (curt oH;

HydroxJ&€nz€de)

22JperftnmsAsentnfi numsfi noroocdlarrn.od,nournrtifi naiuddu

arrdrflu perftrming Asat rf,unm rufiatiotofia qnfil$an tSonrn lmuoa ghlnmol)

nrrlrwruqnfirunrrmhfifrnmacls{{'ru fiwilgnlracirsasdonlunr:nfin

$nnsrrtfiusonbJ Inuii solvenr uye uavdruncrilctrrnu rhhitlar:sowfinnrrfiuoonlrJ

i irt, df, rlserdnud ?.4e8 :4Mr)

aommon sotve,nt rilu n'erfi racaledtrs.orfi rlfufinurqsfi ndlurhnnrufi nduli
rj?urerdl;Jrs$1ar :,r'-goql&tnfin r finr tiuri

r. roffiu lnaosa @rhylene Glycol) rn3o lelgnronffimu @ftydrroxy*bue)

z. niirqniu (clycerine ttia t,2, 3 Trftydroxypropane)

g. rsffiu lnanoa lulurufia 6mor'1Eftytu* clycot rraonmernyr gfr", ufo

2 Ilydroxycftyl Methyl Ether)

nfind'uran loosu unaf aunurun fi dnsfl cf,rau fi n'onJdsuiirfiodrrorli,ou r

I

t
--e-r-'.uln"33a . d t tr C.ra a -l a a
ll5 8 lu lo lu n{u Rl1l5'ls?1n1ttilaouuila{l|0{o,rtnu:gRoltltnJilcruo{?tufl e{uulf untilnCopyright by Mahidol University
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' rdsafiurfiulilurruluii,fis?riu unrrarrfrsufian'u nsdu;iiunnqrqi'u n,flumndod,,aro

trirSuir aqtowfi nunnorc rTu

zs nfiniirioru (Dye Inls)

Insrir t tjorowdurfinrdslriar{lumunaumddounarsrfin f,,iornndd

i

)

s.o nir
lo.o niu

oi niu

l

roruujduuurlarkid'run*"ittlrn%iolriultittiuri.tuurdurluu*i'urfiu1unr:nrs0ls

toui'rufin ZilJeudlinrrs::lanilu".odrnriiulnonntnmdr,ror' ildrnmdrtrdulnstl

Juu u.urlntf,ucn:agarwu.ddururti, ( warcr sohrble dye) niorisnir titrfin#io
CI0fi (waSable) (Cmway 1978: 159)

Dry rnks rlrorn ddsudruurrcrir (cuitable dye) lurirndu.ludnrrrirudrfl 1ilun

f,uinqfi'uru'r ,ru floua nio n:nnrr"usfin ludnrraru r niunsfin: uacerdhiriodu

olrtiotiurul?lJeu (dye) lurJrnnrbihiuirrituriuu 6s ndrqniu doortitlrsrt1or s) -
sto,4

100 RtrJ noantto{ttltR

lul: rmuuTrulrir oroorliqornr fiuoontil 6'{du

itgsu (soluble blue)

ndrqoiu

lnroa
tt.

rfiurirnrarultrflu t 6nr

l. rfinmnfrnnr

IosfzbJuJarJmnrdfl drnrilsnrr;uqnarnlurloqriu ovarrr:omi$rucfin

srwmfinoonrflu z sfin 6o (Arrhur 1965: t,to)
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a g.r uiinti'r (Fluid r*l dt.i,o1ilu"o,vd,renld g il:v,nvl

I

t

rr.t rilnorvru (permanem) rniinrfindfia.uoeun*nqnrdn duflta

ilrhinrorqtsrnr:rilouli uacdunfindddqo mswnunlunsnr:fnJm,fi sud;rilis

narednwfinJruhiosn ( Arthur 1965 : r,o)

r.rz nn'nflJor (washable Ink) uis nu'nl:q6su Gchool Ink) lJfi

cruncun w nq nr 6nft hiaru rrou mqro{ n1rrfi sutd rfl u u iin nn rg n #n Jrms nln'iro

rdsmlna.ufi ffiJrs{ dry sfitr fisuls'lul:rrisu

3.13 nilnurirr$e @Ikalire euick orying lnk) finrruflunrt ti*u
ilrnmrufin Inslffi;r snper ckome ritunrrli*agargludafimcd1o (sotven)

]..141432 ?rilRu?r{ (filrRil]nRlCInAu)

luil n.n rsgg arfidnr rn fiIr ( radi*lon J. BiFo 1 finrnruacfnufidsf;ud

rnaa'rnr€liidufindurJrnn'rEout dudnqrgnrrilad dsur luil o.fl.re4o enlsammulan

ofod z,'riuod;olilogddrvrnsor:1ou6ur ua"lirJiurlqrrhnn.Endudr"',nfrnhifi
faao'8"tJ'urcffnrfllflnflil 0ufiun:$ar$rslunomarola untufl n-ft-tq/4ar6amr rq filr furo

narlrclssu'rrnfi rrJrs6"gdr,riddtrirlu,"rdoqoouqidl;u,6nrhnnTgnduhiurins.rrfi'n

arnratorfiuffin: ru%ltrnrfl uilrnnrdhirrulJdurinarrausrnrawddsulrl

frrEndurinwfi mrnntf, o o,i lionunfsru d n n irduifu rlru nar fi r#uairEuo'

narulrcumr r iiafinrnr rfsortrimmnrrrJrcnsufiiamuriunriusudrfinr, ruiilqunir

nirfiunrm gnduwgnurrq*itblluni, dofi.i-rnfinnJruionormiilsr oidosouuulti

J qndurnol:oil{uhlliloorou uorflmunidunua{ rCuhiltrqoa^urndounqnsonill
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g 4 r ' ' "ia ! a A<r e i
riruiinqclfiafllunlllrounu 1 oonu'rtlRfrtfr udrrliinBriirottilnluolRlf,nrl

t

.|

UOiC'IES AEIAN NK
sEEPtilC FROu P€StEVarn

ur atcr Aflo ata saPar

EOLLIIIC SALL
tttK At(o

,NR O'T PAPER

ld,ntlr,ilmrnrirnfinantse-ila{ ncrfiadnlflqqqlnffirHdrudurirtririlnfinlulru ua,

rar#qndu rndeud bJuu R r snru *u do{tu nirlan gwfi lil titii*il*irnr'n lil rdoqndu

uur.ati',,auoeurfinrfl ur#uufi nld ( conwey rr78 : LS9)

ufinlurlrnnrufinurir (Ban poiot rnk) dunnnnfluiliindt;rfi sumrunr n'sii

dnuercrilumsrlarfiiin?luuuoa rJrgnoud2s z cizuluqi r 6o f,Jsu @ye srtr) uffi

drrlrm (vehicle) drwflo{ g il:ilnn 6o rirrfu , lRaRoa niu In?fustrffiu lnanoa

@olyertylene clycol) uasi01{6ru li rm** dtn.d{, rfluln:mittir f til du

ln: ndrqroiu r{san{n Griglyc€dne Phosphaie)

duonnmfi'uurn uaglifiqiriudautnldnfiodliuog,auu rlopiurlmnrrfinuri.rftrflud

TYPICAL FOUNTAIN PEN DESIGN BALL-POINT PEN DESIGN

ufinf rnrnrJrnnrtiinurirrdorfisu fludrnrnilrn nrnfinuririrsflurdr nfi nruar

IIIK RESEfiNN

M( FLq6 tO
PAPER VU
crufli6L
ErfiEeil fitas

fi sildfi'ussrnnr uorslffi {rinqr fu rin risu rTn fl n g r rdomrnlfrru.o f, dttifi fi irs fi'u

ilaro€l uaglunudJrnnrriinurirrfisu#ndu qsiirJrclsn{'nirmiinm:runrdedognrir

uJr nfinnc'luacars <f,s rlelsrdn "i ugr = ur)

l
nrnfi t ueawruil:snounrslumoJrnnruiin6unJisudhufr'urJ'rnnrgndu
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t a nrr{rin'luronarrfi rdurn-rniin

nr:v;o?nlursnrrr:fi rfi urfrunr'ndrfi rfi 'uogfi gaiirofrufio

r. nJdouurJm (Atteration) uforiil6'unrltdoorndrftuu,u',1i,,4. ,* ,ull , ui
rflu rar t nfoda a rfiurarqrir}Jrilufia a tflutiu

z- rorniinirsfiudrqiluulia*,n'd,irulussn (ohliterarion) du rflsu
t.- tt

sr'zlrfidooslrlinrsuft nj?isuhnrnuonm'sufiuniororrfi rsraudrn'nJ1ufiild?ilu-lder6u
t-

nu o'ru hr oon uaa rii uucirrt u-r dotfiuarhl lrl u

g- auriinson @rasnes) nr:auuilnuuoriu*urrodor*ooon}Jli6naal
' d Ad d ad € €- q--^^^--^e-i- .S--,-^i^--^-.^ 4, -ourlao?ln1{mu ilageiilrlurnnrfirfia @fiechanical) lunrqrniirlufrnnirurauniinau

'aaCaedaAAa
ooR d2u?11{mJRnT$RaRnoR1'lnOOR InouniltorKilr|nu

z.s nqufi rfi oafrurirsraudrBn

z:.t lnrirrdmfiirirsraldifln

rlnqriud lifinrrltindorfiun'dnfi'uuolouninulu doluul.nfoorerfianr:fiutifiu
aa .rla d t o n o ' t J ' t

riolunrfi friinrrrtsutonalililSod:radnhl if; nr:fi tsunlttounr:oufroltlurlrrng

uRffrunl Inslirirsrnur{rfinrniiolriuarufinrirl'i uacanumor,rihirufinriulnonu
Araa-!4
fi uilil t ort 0uvrufl uil,|, o{ lftaou

Jrrr-!>a

frurauflrilatirrrfiiidruurogrru;ornnrafirhj firnfarurrunrrdrnnnntfru

ilaru!fio nuirrfi rdtdudfiuul#rniu rinrSuu fiEn rinfl nur uarlug: fiodrfnno ifoif

,fswrnrirsraur{rfindrmdlu'rrorlnilnrionnlrfiudrtgudrorjrnntrioniinf,u*loi,flu
JtJr

oJr?i Inuhirlrbirfiniu:suanilrnruroouurauniin fl iinuhiaca?n ilasilRnriro

I

I

t
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--€- 9, ' o € c- e 4 4 a
?tnnft gt cfl ailn1fl n3r'mtil Rrsnlgff ufl $agttt lt

tl

illnrsllrfl annor$qnmfi Ri ru

( !on. roz3-2ss4) ld,fl ru unu rn r grtxorr?tdnfist m'audrFn f ifi.rd

t. "e6nrTelm'audrfin' ilursdr ro{ma?e{rr liflrnf,urirufi'udfnniodu r d
duo o',r uri'turu Rr sn lu f; un'uacsiiluu

z srdnfioreiarJrfrfinuriroonrflu z sfin nrufirrhasalo n'ro

zl tfinfit8u?didtflu6'rflragars ( organb solvetr rype)

z-z dnfrriludrrlragalu (wder t''pe)

g. fl 6n fisret'aud rfi nrlrcn uo.'.u lnrnriisu ln oan lsn' n$snr fi du 1o fi rn uwm f, .r

rlril #'lritasau rfirGrliln,{

a. dnuar:ntblrjmurdnrfi'orqhudfn ds$ilil€ltrr uagdadnehssnrrtru t rrio
tdenirdesihdo{frntriunraaurradrriuri,ui.oqrlnrsr'dfinurflurm riturdsrfiszf,u

hirfluiurmfior Juufu uuuriu rrfor{lurieu rjrrmrnfruilanilasu,rarodudhiif,u

t ilscarn' nft rmr6ulilunr:ruru::qdflnrrfinrflu'ar r flu#l islfimwnnnrfiru

s. ffi rr r m{slu nrrlirlu **ulii*tfi'oailrl u# f rfr ,oduuori* rfl urdord su rf,'u hi
ilnng:ootoqrlnror'dliirs hiiou nmufsuen hnfinnrrnrsil nforosrdsildlnfin hi
rlrnzrurtlon*uodrdourdo{rinrfior hirtrtrinrs"luou uasn-ednurdf,urin'uruouui*

tAnl{

t

rosffi 90

e. iodqordnuorsm{flf,nd dr

r.t tfraerrEumiddudarhffiaru narilagr6on trirau o hlarrunr rsosnal

oltutit hirfiu r urii curl6todk$,r darhidouriouqn uacdmleroiluar hirissnirll
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62 ufinduflun-rfimsarg n?1ilasr6sn lurfiu qo lilln:$n: ssosnarolr,,rio
b'o a 6 oJ 

J 

"rr 
a o-' flt- -:-:-^lrurlu 3 ll1fr rfurle|ilo.{1{au no{luaou?r5oilqn uacflla{sauutl{ liluosn?l souac 90

drniuaauil:cnoillnsrirlrlronirsmildlfin urimonlirflu z arulnq r ds

aruiirflud.riragaru (solvenD $acd?uiidlurdsuft (sotid luar€rial) dutjttnuui'lua.u

dr6'ry z a'mn^s aufirflunfiu Gesin) *ruriiirllud:finrnrc Ginder) ftwtilurj?urt
t ' a Aot r€ ra i i t '''uoo uffid?utfo{n$l (nenar) ftlslurJiumruln rIiursrtosh:fiiasrfiocnollrlt

mulsdu *"ohitirruur{rfiniiqar.ruri6d6 ttlafinsar'inuf,Burnll uac qu::'di qqrfsr

?529:3 )

srn nrrfl nulrduoionuir droraudrfioil:snoui.*oolrrouodaaqfiod

t. drdnrn, c Gesin or Binder) 6e arriirfimtit#"tttt.tliloqRmloouoo'rJrrouu

lurndsu(coating)ti'tl'irirmu*#ranflairrosndsu6oilufi?

z. d'rrhasalu (Solvent) rfirnrirdaarsr:Auuacdiunarrnfin *iuln*ultfiunm
J t t oo a " rtc

lm ru lu nr 6n fior qr-rfi n fi cr-racarut cii aIUf Hfr rrru n-o uu q lnt5 rur n

s. antl @gment) 6o iaqhitt rnrhina'rfin?rrrrrauinu finluarurrolunr:ilorir

iun^r Grding power) $asiorn-ufir0mnr0nrnrdurfirart, iliosrnnr:4niouerrruiunar

:rurir nr:,fi nrlfr ffi arrnfi iro Inofie}Jfisruhifi aflf,rrrfi liiunr:unoerrasr6un

n$l4nrfin <hiirncdufioclD rdqararffilunr:ilnrft dufir uac'luacarolu
ooa'qlaC'
nrvnacolu (nl.rruot) niofi:finrnw @inder) lufr ft rfl uilounRnttvrnlrtdlfiu uyes

I

t,

t

4. Additive rilunrrdi:orfiruqorarurifinN 1 da"l" Inurfiuriisr,fioti* uoelolr u

,-"'dd64J
ilru l?ilnooil uquflr,ruonNrflUunsnl0nlfl nlunorRlt

z:: a:urJ:sn om ofiiloraudrfi n

' r Co - t oa anJa
3nuil:CRoillrffinqto{r.l101auo'lHq un.iil no
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a d'aur9
(solvent) iiogludn:rcr?u 40 - @ % Iosdrilfn

t

l

D

riluarurhgnorrdfln2lilftfiqurnaauudrluriroraudrfin nrirdnsqfirrlragars 6o

asa1g$fiu mslrlolunffi n:stmd2xo{fl {e dqotrrumonrflu

1.1 lralogena@d Hydrocarbon Solvent fio{odrlrio ?t 75 % Insil3lrnr drrh

agarsrhsnndfilnrduouirrni.r lvrlo"c uagfi auriabianHdprdon lnsfrlilasb;

il?n Po$chlor*y&ocarbon Solvent

1., 1,1 -Thichlqoetharc

1,1,2 - Tricfrlmelbaoe

L l, ?-2 - Trichlorcefhanc

Pmhchloroe&ane

l, t,2 - Trichluoethytrene

l, l, 2, 2 - Tetracbluoe{hyleae

I d o o A 4 v q i.r a

nuls t,t p - Trichloroettane rilud?rhacau nllstodsuuud'rdngcfrttoun:e
a. ' a ' o o o" 

I I

rtJflttfi{0gaga1uilunu?t{tooRUl 0{il0u lu 1, l, 1 - Tric,hloroerhane uaguNniilgrtlrfirrfir

aeau z drnrrufi'uld

12 Hatogenated llydrocarton Solvent flCfUfiil Organic Solvem ludsrmmdfi

organic sotvenr lrnnir zs zo lnuiliumtto{flo{affifud

drrlragarsdnuruhi }iuri fltiltcnou Polyc.htoroaliphatic , rnriltsnou

polychtoroarkyr riaEdlrilrsnolJ Alkenyt mrilrsRourudrdfl$rdsnqitui:l 7G170 " c

uasfi q arnriAtriaol* ft o 16on
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rl
drmiu Acrylic Resin, Volatile organic Solvent dfiuodtdun toru*" , Xylene, 2-

Ethoryethanol , 2-Ethoxyethyl aoetate , Ethyl Acenre , &tryl Acetate ffudlnfrdfintu
tJ

rnU15olunltngau $olvency) Aaylic Rsin q{n2l llydrocarbon Solvat g2tt

z. deudrflurdwo.ruft rj:snouirscnrnN r ludn:r#udnrrwau ftd

2.r Fit*Fming nsin rhtrirdtflu,fi'd",o1c (Bind€r) dootliludo:r#u

run % Insdrurfnssriaurlrcnoildrfluxo{uirrftrun Insumr?nd Auytic Ren d{

grnrflu Hmopolymer tg{ Asylic Acid il3o Bhacrylic eaa U3ggrtrf,u C,opdyner

rntlrt Asylic acu riu Bhacrylic Acid fil; uonsrndmtldurqrn Est dfi cafton

Arom hirfru 4 Atom unfir copoSrm,er rYu e-gi" Acid" fit;

22 special Pigment rhrnoudeg Rrrile Tltanium Di"dd, ud,oti'uo ss % Ino
tt

rlrnrin organic qFdcal Brightner 0115{-6 g lersdrfifn ttd& Silica Dioxide tum qo las

I

I

J)e-Je

rirurin nrrririirflunrtithrrbiudnfinrfi'orqirasdn?1ldrurrstunr:ilnrftndufirligurn

23 Flasing and Extend€r Pigment dtrti Diatomacmrs sili"" tlJludn:r
izu s-zo s6 Inodlrfntsrdrudrilumilfiq i*uJornrntitrdflua"iiurudsfi uacaa

oa
R?lilt{1ultflO{rScUlI

23s ununr:rfinfldu Gitn-Forming)

6o orurrorlrlduildnmmnidqdrflu"oorua-r tJrflurntiouuis{la'rdfinfluftr

nagft dfrrilnrrnurnudu turu nrlfiaila'ufl qi r dunou 6o

l. Applierim rflunr:rfiriaqnfsanrnfuulrJnriie rforfirhilitrfinrflurndou,
d E o ot. J ' a 'drturl 1 fiurlrramfu nr:rhorolnnJrr, Ennft , pr r5onufiln
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2 Fixation rfl u nmrfirhirna^surado: hruqnoonornfienrir uac'lilrfi orilu$rruo

rn 6uu dhiloq nrr r1rfisd'r6'qto.r n rrdnfi n rfl ufla'rt orar: m6ou fi z rJrsnrr do

z.1 R'rr:srl,fo lunr:rfioflu'utfu drfiracarsordu.rrrrrnooon'hjnun drol,
rcmuiinaln (Mechanim) z rlrgnr: nos rgffidmnfienrir (surface) llo$la'ulnun:l $as

d:riracaruuninrrorso',o$rulono$la'u uonrurgfinrtiruirrfirnrrsr?f001nfirnri6n
^&-^- -' -&----'-sr,-44r--sol^j roa
nfli nr::gtilofruogf,urndrfirtsrlo (vapor Tensim) tsrdrrlracarofi uiqnfi orfu nffil
firtmlsrurn fi os:grusldlu dnrrddr

z: nulratomr:mf,ou arrmfiourrdsrhifi o',rluadrmnrfiu}J rdsiorn'uc r,tritrirfinnulnaies (sagsing) tuuuaFc ftrniirosfinrruufinrurnrrrrmdoufiftiinrr

rndoudaqaruo unn viiqatarrifiutoutluarrmdoudirsim fruhildfi nr: lnaarrurnki

dtwnuluaufiiiqarauffirfl urfrr Thixorropy lrds Floccutarion

Thixotnopy rfi nniuar:dfi In:wirrluu{qrrl riluqoraruffirhg,$r6':r,sl

In6sos'rftrra',s dururstudafiracars riluqoraruffiti*lfiq uurduoolrluqnarrnrrr

ilarstfin nru lutlvrrtiruda rdororuil:r{ruarliluJruodu dorrisGnurlrrlnohr}rnraog

I ,nu, ,taudorsrurJrllilvrltit, d.,fluollnuro.uuul.nd. tifiwiolmaa uas'lnnarur

orruuilttdnlrituFlocculariongr'onufl tgmgaoggt',ltoff nr

zs crc rfl unr:njdsildnlnxo.rriila'r,rdairuliu Fixation hiiinarrnunruddu

dr*rldlossrfiu uar u.luiuu uaso1n1f, r51a6'nudflsruffiun:?r uas qnrrd qqrfsr

2529 z +lt,

z.c nqufi rftlaffuffarfi msals

dattracam (solvens) rfl uatdfi qaraurihacarurrrrdunfortrhiarrdurdsurli

nru acaroltriu rlfin ti tfu d nareifin ulouaroou 1 rflutoura: rieulnqirflum:rcnrs

ilndunou niondum.ruagleld lnuri ruudu lvrqdu lnrnaslr6mu,rardu 1

a
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2/L

lu nr:drrfiufiiorloqriu drriragarurfi nnt 1 ldrirruduvrurnfiunu',otiulu

f;?nn'rrrfirrruuacnrrdduf,tnrjn6 lirfluar:rfi'racarshdlsrrnfidurlinrutirutieu

rfmrrhneruffi CIm nruragfi dnntuar:nfinEqcnil n ttu rCoriluarr fr'arhacamart du

rdoormrr du ilagfinrluaruludrr.luuacmfolfin: lnoan:dlnira}iriluanddudo

illnrscirulrqlrtrhirfi nfi ucio;loolu{fir,fi'ndslimrfeannsn'urilunartluInonrrqn

uu*i hl orqnqndurirqn:auar6oouJrdoduhJ6'rs{srgnr{'l tr;u duuacaum umtfin

cnrnrnfiurirunitn$rurfttd rduo,i'di*msogfinanrrrnrtuttuurhsrnnarunarl Io0

iifiunq:suuil:ccnn rhbifisrnrroti fiu rjaqfl:sg dsurnds narudrrdsluu"tnuuotnuu,
t - 9 - ) t J ^ tJr, )- ) J

dstrirfinornrrnarognorfttu rissnirftlil4ilrotunnaruEdnuatrfluf,tnln usnvmfiu
eda t A 

j

o{unsoorsulrou 1 n?s

2536 :58)

'fr.tdduuin'urfinmrdrrhasau qlrinri fnnouunln

dadragarsduriis' (eganic sotu€nrs) fi urudr arracalsilr grnndunsdddAtnyu

ururuar:du r,fluarrdliuouttleisuarrnm r ttiutitupJtoffirragals dudotbi,nt

rfu r finero,nulsrrunsnrrrir}JtirJrrlsrruludnuawnt 1 arrogars6udEdfin:urilu

f;uriosnirmracauofiunic' uuqdlu to ilrcnn

drrhagaruilrgnnsc6r{rfi n lsln:olr'uuu (Aliphatic Ey&ocabo) li'lunr:ndn

mlrrmfirflurdsrnfu *rlriorlurfiu rfluftfiracarsdlniuil u'n ruuao narafin rirsr

{nuril rirsrJro'tr,r?u uu"rflriundudurill r *%ttiyutil{iloot ovf;iqnf;lunnnn

rlrvarnaauoulu doilqr*u"it}JrJSomruln ogfirdfisrnrrrisuihuc iluu'r uagorofir

tirrauli drorf Nar:lu o,juddbifl RU1 noo uor'uaa dnrm (enexane) drfl arrurnrgru

naruilasafis am cirudoulol#*iro iinzrrrfluf;s decsrhhirfieolnrr:ndrltsrnyl

aeurlnre

a fiafiracalsrlrcmnwf,lqndn lslnrarr'uoil (Alicyclic nvorrocartm) dnsawnr:

rhlrllirmnlruriluf;snirofiu ocAdrfin lalnrnr:'usu

c

t
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{||

?s

d'tfiragaltnJrcenflosl:trfin lalornn"usu ( apnntic Hydrwarton I hhu

qnrnilRr:rmii $asn tilunmdr*nrrrohloiiliuarssfin lirf,ufiu,uuf dudru"i't{

i.lnrs wfirh;rfinnrr:snror6s.{,anrrii uooilulonrslon;Uturliurarrurnrfi,ltittuuu

6sffi orsdr drwnlutruilqlriilorrr.nrdudnasnrdoa uaildotdutt t#urJrnomquu:l
t).d.i oq a

usnornfrorrrirlufinslntalmulrquffir (Ilaley md Bsadt 1987 : $n-sro n?osl{cnt

horinddtiflnur 6o lnO6u @olrrene), ruu6u @enzcne) uagl{6u (Xylqe)

nfioflstqttsln?fi Aromatic Ey&ocarbos ddu fiutuuioaonot R12namfin Rm
tltr-ttc'

6nr#ou'u rlru"uardl riuTurn6our{1 RTnn{ drsrfinrrilGfso'm rirfiunrn slgll$ua{

niinrhnnrEnfiu

rur.rfoi ( Benzene )

iiqn:mfr cu4 rilutosuarle trim finduuol 1fiflu*tusals$acen:?hd

rdooxluqndrrrnrrurJlnursilarsilrsrnyr $ru frrsr rirrmnir nfiirfisu dnnrntl nrti

riuiil sraurirfiufnnr frnnqaood Rm01,{ tfl udu oltdldfi olrlirJrrlurfnmEnfi n

orrru'do*infilumar woryri'unu*J:flrar so fl#ruur liiiunufis,fi'sdrfietjuolnd1:

d Cufri'a*iuurarrlurid}iflfis?rfsfifiuriruyidounrl ludqourrlrsrndl;tJ:snm6n

liertruudu uirltitia'rrd'rlrridrliuri Inqdil n€s usr'usa dnrqru uot ,oiotttfufi

ftrujr Inqdu 6mqsnmrrurituf,uog ruuduilnrumtsrunflurlasnfis ?s dru
tJi

no01R1fra1ilf,?U

*msusmr:*ino Cufioototuudu urisflu z lfio

r. fiurdoundu rfiodufi'uqidqnmrlarumuni'tttt riuurnnsfloro'ttdudu qnli

doufn nri*uu u',ruuirTunaru rJraihw nduli uoulrlndu ouuror-"rurlarufrsuac

ni', *i*nrduhiilu:q ilundaras"*li'dudduu{6'uo.lutiuniusmlsrgtnudgeuuu{rfu

tt

I

a

Copyright by Mahidol University



25

t u^-,t-v^ -.-q^-^1-^^--rl^----^-. ' ' e

z. $isr3o:-q rfinluqganillo:snrururlrJrflunarulu dl rfirlurfinornrrfin
A cr tt o || oq'o

rfro{olnruufiutlnnnrrrhuursrltnwqn iiltiinrrarrqiinmon rfinlrnfiriuR?1 
ooos

narafinsciidiu' uonolnrinftfirrgrrudufiu'rrrmrrorirlilAnlrnilctirsfiora^oatr:d

riunir "6266s' }iirs ( winex and coltam ,rytr :z;9)

Ine6u ( Totuene )

ilgn:In:mirmnrnfi ftd

@*
* < 4A e t''
Ing6uiif;odu 1 lnun M€dlyl Bozene, Phenytmetrane, M€[tacide, Toluol rilu

ar:Eurniddiiqnlnfi c6q(s3 rflurssrarla lrifitt hb,l finiiurqnufiz'fiqarn'on

i

t

n0.6 srcuqarfiuc qnzrub{ +a mcrnrarfoa aramlilu,,uuouuuu' naol:r{oir

scfiInu ruudu uag6rnor' u.ihiararslurir rinnuriludaurl:cnoiltuilSuruunnoitdu

lrjted:rfi racarsEunis"lilfl 6nn-arqr';.tl t ( cosselin, R.e. €rrl- t9tg : 2.?n )

Ingdu ritulslnrnlr'uuudorrorrdnlrrTu lfinornruufiu rfluar::cnoufiofifir

trirfinnr:randn f,uro.rlnq6ur6ordsmrniinr:gafiilnqdudritl{Rro smlnsnffi

urslqfi nr:fiun,umrfirurft nislnsnmfiu f,slnsribtJtsrlng6u noo R'nnnrcilil

rJ: gffindzunaN unsnn nrrrlnrutor ltn:vE n n's rsrlnEdudn'n o{lu: cn-u + drr urs

firntruffiugr rvdudrfludun:rsnof,tn 6e sor'm ilafiniudsrirnrind'r r fiIaniu

(Arena, ryn:, uagldfi nr:firuuniliurortorlnq6ulusrnradtglurfiadus:ruouinnrs

rilu ao iauoiugloltr#*&u los ru Amcricao @dsence d Gsvcrnmenr rn&sndat

Eygienst ln1967 UCg tre lrynese Associatim d Indrccrial Heal$ in l96E @rcwning , 1965

t :591)
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t dru$rornrruif;, drfioornlnqdu uriuflu z sfia

r - fi u rdaundu 6ndu f,u qidgamrlo:$na*irltJrl o riuu: n n gfl uto',t ouud, r1 t
hiissfa nrinr"o urru"'dfunnu rjrnfir"r odulitrisu rruuntiluo r6urq fis*it

uroloduardu n-:loriulrimlrrauo firir&musflsrrnn .l (cong€sti@ of all organs)

dunrs nfsfindoununafihluag"ru}i ri.tdduqifi'oo.ludrriu.mls:r,oudgnnu{tiu

z fiurd.oir rfinluqiqneuls:gmot;thJrf,unauru fisrnr:fiu frs*b d"di{

rfiulsrq od*rdu,iuuurr rn soriu f,f,udsduuagln Sfidor:ilur6snlasnaRurlnru

toiltrwgn flrknn#rlriiordsn rfial:ndrisnn "wnarafinosfids' usrnrnrfuf,i

' fl:rdril0'ilftrinnuntrfirhirielgnugri$sndsa"rrd6snir '6rdds' lii.s (casarcr,

LL and Doull,1 , 1980)

eI4f
uzarumqaxor rerau 106.16 rlrsnouim 

".t'uuu 
go.ffiumlElnrso u g.w. f,

u.runulrruuilrgusr oso $r6ono{fuu}ro :rrr,-r+" cfiqoarnffifinb{li @amable)

I Hashpoinf =29" C

1*6u (xytene)

d o ' a-!
uqnr tn5{6[t1{1t1{rfl u n{u

cH^
lJ

rA''r\rj
Y
CH:

)

,irironmli;u*#lutli*"qo o:nfinsnRrrfiur unnmlifuf,urioonir ruu8uCopyright by Mahidol University



i

?s

darirasargilrsmnsrla6runrdn lalnrnrriorl (Halogenated hydrocarbon) tinlu

nrrfiracarsluqnarnnrrilnN r titurirorfinunr ar:rniir{rfin,ruao ,fiultiiur.qi,.o'tu

wfiflatunr:nnrcuurlrra.na.uoar orwhhirfisnrrrcnmrfiomonr oryn uavno wii
c ! t q'€ -a ' 

Y
oGl .a

naluRlrRnscuuilrsrnnd?uRaN orofirlrfinnmtcnlstfro{nont t{R ilasno firluii
A r' ' a e idq="< 4omrrncililld uactuR?unorvuult1.{19ilo1fi11 n?o0'hllfo.lfitnqililn luflRHl no

s l t A a' r e -^^naolrr'loril friiinrurnrgrun?lrlilaoafio ro0 rnilf, oolRlf,arurnu lnrnaol:El?ruuas

'r'nmuoilrnntcnao trn

r,r,t 1n:naol:6tnu ( t,t,lrlictloroerhane )

tt
d a d od
ilqnt Inrtrrsl{yr'r{tfl il B{ru

t

clH
Itcl-c-c-HtlclH

:

uacnao3il (Chlorine) 79 !72 Vo

6ohl (nonflammable)

Jt ) t

tralumqarorar:fi wrtilu tgl.+z il:;nounrun'ttltou r8-oo vo'lsls:rnu 227vo

iinrrrrurrruu 13326 pr6oo 74-r" c fiqarauffihi

,il*rfior*1u:xnrurJiul0rq{ wrfirhirfino'rflmu4u{l uavrfluducr:ronoroaoriu

iloouacnNrfiuilrolr

/r'
RlslloumntsnnOlta (Carbon tetrachloride)

rfl u t olru aela hifi f, : crilalidu,; n6u n Jrsna o I: rl o:"u hirj rrlsmklr{l u ti',g't

)

dnurir iruluqirnrdluilrnlrnfinr{isou*m:-urntsrfrrn:rrdu uuoolouif,ohirilrtfrlCopyright by Mahidol University
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t 
rniifiuiud'umfu lastanrfiu:noun'riouun'rmc,nforfiulina66ni:u ?n{fll5ufln#fri
rnud'tarrdurli,fluurarsnorf;rfiqilfir rJ:cloinr'6u 1 umr6oen'uriu'ln:naol:roGdu

ornrrfiurdo{mRnrrdaoillo:srilunuo*rd6uuro lir,ti rjroiilruc nduli
sr6ou ctourfinfiunofiuoitquu:r rirbirsaaiorn'urfio, finrr uacdluilcrfr tllni
qnffinn" xzo : %(7) uacfi.rnuirfi f,unolnias 4ganurTnerbinunafi,nrlr*rdfl oAu
f^l^_--^---_^-4t_--l--___s aGr o jo J a r A 4, ' r
lrurnunutrl-oulnrnaollaGdu fr ufrrnnTudnil:cnr:ilfrq n-s norj:crmnl rfirlrfi nrr

nm-nrnrdruiuoluu"liludqn 1ilro' dnuln 2s2s z

.a).

rnorglu t0 6r?unoo'tnma'nrrnu (AccIII , tn6b)

6'rrhacaruil:$nnuoa fl oaod(Alcohols) rfl u6':fi racaroffidqrrnlu gnatr nrru

Insrir}luuuouuuu'iiqarauffi rfi rhif urort.urioriuhirfi nfiunnonuir.olu
a'A

: sn rurn'o{ nou'oqnr 1 rhnfr :u r iior rn:rnril rsrnn

deriracarorhct nn 6rnor' @thers) deutn{ tftludrfirmaroluqnmnnrro"r 1
rdoti;unirqilooluor,finornr:ilrnfi:uv fiuw 6nhiliu1ilr :rrrirorrrfir}irfinnr:

A
tsR10tfl otnonl tta3oufl

fr'erfi racarnh cm n 1 nanoa (Grycols) lirfl u dru nr uurl uori*liso n'u tirufi td'alu
))aJ-JJ.

uuorir:osun uanirrTulsln:6na hnilud'rrf,racaroracdlunr:drnarllurlfrffiorrnfi
' A lt- t " a a

nN 1 ru-o loiumqr t nroilirura lrntsfi fl an o:ciluilrcannfl ?u Rarr lnmcfru

firri racarorh cm nfi In il (Ketones) lirfl m'ernracarsdriliudrr n rrr r ni, rwaglaa

R'r?01{r sfiu uanrour' .lr'fi" uacs'rdlunr:ndnur rnfordlsn daorxauluoriudtti

flnurnoo ocdlnu uaclols fiafia ufia fiInu fto Butyl Merhyl Ketone) dliinrurn:g'ru

arrurlaonrTs zm a:unoulol#*o.u

zuzr) nniloilmn: gnool:n'fi nr

a

tfiI rRoRlt

I

t
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t

t

osdlnu (Acetone)

4- * " a-J
ilqfl t ln: {ttf51{111{sntl6{il

o
ll

cII34{Ir3

dotiu f liud lnrufin filnu (olrethyectonc) , z Inrm'luu @-hopaame) uo$
tsdad'
1ul:ocfr6n 6ms: (gTroaceric ether) iiumltraqa s8.ol $36oa 562' c finuEsdlu

xo{madd trim findunaurnu 6o}lli *rrru point -9.4"c , -moc u"o.,u1u'fi1ilri1 ,

,,oaooooa',6rnor', naolrr{siuumrinTu lfiflun-T rtraaaroluqnennnrrundn?l ncnmor'
A '! 

t d
fruruor firorarqdu s1{rsasfl artrAn

ocfiInuiin'Nmrgluorruilaonds rsn a.u*uslol#lr,i.u dutrkunil{
irrnrulurlirm!!'lR wrfiaornmrfrafiruc nduli on6ou dourndo duuln., ouft,fr-s

Coio *rtfifin oaonrdnrmr ilncrfl udunrnli (R:uR'rrufi ,u', zr33;
:

drfiracarotJrcnilmamor' 1E*ter.; hifluArtfirara'rufidrrn Inusmcdlnr-unrr

rndoufi'e ,uoolodfiofinrrlistirrnirw:nluqn6nilnrrrnin:ssun' rniorfiu o1?r1r CIl

a{ rnfaIdrul. rit rnioutrir uarliluqnerTfRr:ilrnfirfiouv1nrhcmil nuolir-il"it{i,o
nro rhlnrfi nnr::cnmtdomofirurft nrduurulouasf, 'r orrrfi rtriaau ar:lunqrfido,
rfi rnr:dnurfio rofiaocdrnn @rhyl acetate)

rofia ogfimn Gihyl acetate)

.r * ' -iuqns tn:{aryt{a{u

o
rl

cII3CIL-C-OCII3

t

a
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I

t

A Aa r t r t
asalso-u 1 fiiFom:1ilffiil1r nnlr$vardm'taur{rfi anrrdrdulnft fi

l. nlrusurnnrvnaolro

2. fl aolrdoilrmenfi assffmn

g- lnrnaol:ftYnr

4. [On1UO0

31

#du 1 touofia scfimn ldd ogfrfin 6prof (Acetic ethe) , ocfrfin ,u,frnur"

(Aceric esfier) rtAg osfifin usfin mfia memo: (Aceric acid ethyl ester) iirutalurnqa

m.ro 1erfio A Tt" c a'nuarcdurosuazla ldfif, frn6unsrn21il (frasran) 6nb{irrl

Flash poinr -so c uacrsfiniro ararorirlitiuu nsaml;dluruuourud 6rnsf osfilnu

uacnaolrdar'il rhtJliluqqeinn:rruri',aur*tndu uasdlildrfiracarsdrfiiu
dt d o

Nirocellulose, ClnN 1 , UanlRO: nA1(fnR
rata

toira ogfimn iinrrrnrgrunflildaoado mo d2ilnoolR'tfratu.f?u ?nnqlgauts
t

rh1ufi o'rnrriiufirss umfrlnrfinuaonaudnmu (n:unltttntlo, 2533)

siarhasarurJrsmndadlsn' Gta.hyd") liluqnartn:rrurudru:6u uuuo*ud

Rrn 0N dsnrrir Rrsalu or idoil uarls'lurirumuntnt:u uisldiuril{itnro ftl;
Gnnr:rgnrsrdsmofizurir or uagrdo$'snm$fiunrsln$acsrsrhltirfi*ulorrdu r tiu
ndu}i orriou rjeaihus ooumds

zs qruiffsfirfiaatsq

r.sf.f,- flurro ou:qun:fi9 (:xil z7 ) lnrtrnrrmaaswrdrrhatarufifionu

u1r1ru*d1qriro,audr6stimasrru,nfulrg*ortti'dto "l dddq* Iasvroaollidafrr
)ttt. I

asa10 s tfin uarrflulnur{rfiodfirnfounu*olrrinrnnntfiu s rfin flanl:nqao.t rtttx'l

olrluuro"rcoaolrn' finarumrr:$lunrrwJlotiwluodrfioliduacacsrnnrrdrrh

a
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e

und s

?iinr:drrfiun1?noao{

sl grltruunrtiffs

rflun6ifisrfrrmaol Gxpedm€ffii Research) lurieulfiffinr: dtfiduosunrt

vrnasrdld

r. itnurnl5ourfisuilrg?ninrusord:$rnsarg rz riin lunrruruluoiuo.lud

a. r{isudrsilfindrwfinfiu
t

t,

2- f;nuru.lisuriiguiltgfininrnmrfiartrasart rz rfio lunrrrsatrhsraudr

fi ntfu rdfi #otnuloRltilrnncirrfi'u

i. udrornnr:noaurd I $as z ui. *rrradliornRunqao{udinrrarrhins$uu
t)

drriracarsrnasfia looqrrnrlrcfinGnrnlunuwarcfirsraudrn^nuacnrrluacars

, oiuo.*d,fiouirorfinrfinnrr "t rldarha";arodfiqaauffirmortaudqnlrlrhnrrHnasl

no'hjlunr:ouuu.dufi g

s-z uu,udrhortnaaaq

/ 
-* 6 d a 4 

-s2.r neulfrrffinrrnslfirrTuRu 2 notfiqourdngru nrudrmo

ntgrfifirrggluor" nuEttfl ngfllaot"ffitl"

fio'ru'n rm?norfioufrna

t
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C s.s iaqua;qilotdihilurirtnoa o{

3.3.1 Rmnou*d r f,nsrnliffiJrfiuuilrcffiarnsolfirfrlasam rz rfia lunrr

" A^ , . , ! .__.-at e*-3
camtog?1ililriluun?0nfinnrq!fiof,u qlnrornnvnr:tnfi ild'lfr

A€l. lruRrruanN 1

t

r.r ilrnnrufingndu dttuftin-snm;ldn r o sfie ldr$i

.I"AI{CER CLIC 878

- cRoss

- NIJI HI-SUPER

- GROS Dqt50

- IIORSE NM 506

. PARKER

- STEADLER NORIS STICK 434

- PASTEITA

. FIBER CASTELL

- SAPPHIRE 101

- SWAIIOIV

. REYNOLD

. PII.OT

. OSAtrA

- PAPR I!{ATts

- GROSS

. STAI{DARD

. TEXff-SUPB,

. BENSIA

{adl

e

I

8affi"9

41438
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a
r.z ilrnnrnruonrufin fiii*ris.ruru.,uo.,rri.,rro 1 druru oo nfin liuri

. MARVY GT 5OO

. LE PEN

.WORKMAN U-5

.ROTRING )GNOX

.MICRO

.EDDING 21OO

,WORKMAN PISMA

PILOT V 5

TJNIBALL BOXY T'B.IO5
?

nGvj02
ITYBRID

BIC ROLLBR

SAKI]RA

ARTLINE 15OO

4Aq

t

I

rs ilrnnrrffndu dfirnfurru,rootrrirriru 1 ro rfio lnlud

- QTJTNK

- PILOT

- PELrr(AN (BLUE)

- PELTKAN (GREN)

. PARKER

- GEHA (BLLE)

- GEHA (RED)

- rffcRo (BLUE)

- SHEAFFER (BLACK)

- SHEAFFER (RED)Copyright by Mahidol University
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t z. il2fi'nsaruufionrr r kiuri
tl4

2.1 nffiilolltnntsnao lra
erd

2-2 nAO lrl{OrU

. z.3 mfiaocfirnfl

z.+ Inq6u

zs ln:naol:6ryru

z.o lffiu
2J ruufru

z.t ocfrInu

zB uor'uua dnrqru

zto Inrnruoa

z.u lolsfirfia rrufia 6lnu
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