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Determination Of Elements in Soil  of Pummelo Plantation. 
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Determination of Elements in soil of Pummelo Plantation 



Author 

Research title Determination of Elements in Soil of Pummelo plantation 

Mr.Prakron lertsuvunpisan. 

Abstract 

The  determination of Elements in Soil of Pummelo plantation. From 

Phichit province was studied by Tritracemetic, Ultraviolet and Visible Spectroscopy, 

Atomic Absorption Spectroscopy respectively. The amounts of N ,P,Fe,and Mn were 

found to be in the  range of 0.247 - 0.309,  0.081 - 0.110, 5.19 - 7.45 and 0.052 - 
0.07 1 8 respectively. 
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1 ~1~~1~15~pd~p1 

(Psrker,S.P.,et.nl,:lQ82) ~&#~YIHU~I~I~OI~~H~'~!U~~IRU~~I~ drznou 

&usiqGônou (si) 19.12 oqGiiiuu (AI) 12.8  AH&̂ ~ e ) 8.40 iinat3au (K) 0.69 ~iudi4ttu 

(Mg ) 1.26 ~%~#uxI (Na} 0.18 ~'W~IM~~~~UOJ(K) 3.36 ~~IIL$UOJ (Ti ) 0.40 111659fll&I (Mn) 0.06 

nadondo?~ (P) 0.14 id~iivu6911ud16~ i~1az~1qo1n13dijd?0~1afi~ul~~ia1dd~zn~u 

hu mrny (AS ) 6.00 IUIOU(B) 10.00 AA~R~~UU(C~) 0.06 inuod (Co}8.W Tn~ti;uu(cr) 
PP Pl 

100 Nod66R9 (CU) 2o.ooIuanuu (MO) 2.00 Giza (Ni) 40.00 91:h (~b) 10.00 ~11m~iiuu (Se) 
0.20 a1u1t8au (v) 100.00 84~1~3 ( Zn ) 50.00 pprn. 9111.~61611 

(3w'~'d (o'pd?lb%: 2533) 8fl~lld?~~lQd L~~~W~$UBJ WD9AtR9 ~L~",L~19fll~d 

'!u~̂ ui/d~ftana '!u&nin&.~lrcu' wuidd?u~plimatGnu mo.aAw-a ~nln irn~auw~iis 

oy'tudas 0.54-2.04 . 15.7-19.6 , 0.39-1.33 AAaz 612-900 ~0~'bfl9fl?~6i~n?~fl10~616~ 
(J.~~.n.id !~nq-~.1%dwnia:2636) 4nu1~1d3uiws1qciw q~~~~'$dpflm~~d 

%u~h'sn%~t~uslrc~ ~aut~n~nn~r~ins~~pS"~tuu~aas~u~~on~ia~u ~rnru%dfi~a~a~aotils 1~~14 

mEdoiidun 252 idu~rnd9~1~~~fiam~ou WU~I~?UI~OQU~$UU Tvdau iiudm% UO~~ARJ 
Ad $' 

nazuuniit&u mum4nu~lufiuhod1~od1wnia9 8.16-12.34 0.14-0.32 0.021-0.10 0.043-0-006 

iia: 1.27-2.98 ido~i~llu6m1~616u 

(pu€i!b l$~hdk26~6) ~~~l~ld?~l %ll9 7 h~~~dQftOj?i~%l~!~ 

a"snTfiiiiers1HJ Jaunn~"nn~aln.s~zw"sAuuu"amsau~ion~n~u iis~~lojfi1a1u~aai1~Fw014 

rni?doiiiuu 252 ~~u~miiifiiiii~iiamsiw WU~I~?UIBI AAU.IAIGI iwni%~u~ a~Gtduu 

riaAw~8au daum~ntia~mo~~~~~~~~~~z~iw~imn~n~~n~~u"d~ao~~ar~vu~ luluhodwluiiu 

1W9119W9 odtu4aa.o 0.011 - 0.015 , 6.31 - 10.45 , 6.29 - 8.59 , 0.026 - 0.047 8 16QZ 56 - 257, 
1.40 - 4.19 ppm. RlaJdl& P~?u~u~A&~~Iu ' W U~I~ 0.011 - 0.020 , 1.97 - 2.71 , 6.72 - 11.22, 
0.01 1 - 0.032 % LtQ: 33 - 97 ppm. RlOJfil~p~ 
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e w  cis 9 
miunai0~nuiu%war3uotnis~~izd~n wuiuo~amgwtnmlvumiu~ssu'~~~~ 

d d 
~iniiiaigiit q uazo~unsuampnnaiuGanfo~0iii~ou~w"ti~u~uidn q ~nutiuunzrauhnir 

a 4~ A, $2 id,& q dofutialan iuouuiitazoiniff ~lrmo~1u6arid?udiwuiz~o~tt#a imqnmmuuu 
pl orJ?cniil$Gmsomu !b~?~i~ulaatazk"a~d!& 
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4 dw 
tawizluuunfo'oiia~utOii~ud~~onia~#az~u~u~suam~ hwin3nis 

=I dw m8ouliunfo~wi~dd$ut~ufioudazt~mni~az~ut~uIu~o~s"un~uam~t(b;u tuluih %.4614 

d8na.a~ i;o'ud63mpd~ouuinw301~~tau nislatazmswsauSu'uutauo vhlCqn5uni6 

QQ a~iinlCiWaiusrriunaiu3np1095~ nislow~au5u~~onis1wi~d~nwi~ni~tn~ms 1914 
4 dor d 4 

mltit~#~un~uam~aaiu~a~#tsa%uttaz~udnis~iiutMoinia~duiwui%nun"unisfii~iu%o~~~ 
I 

2, a 
uvliu' wa~oonuiainô uw~~a"nQuw~ouaiuisodi~d~fl~ o'unsuam~~uSu4aul# 4 dw 

* A '  
iiu(urhlAvuuaza~uiso~mJutti'~iqdi~ 7 1fl~onain~ufit8urnrdt9ouo~nimu0~~u 

l#tuiiui)uuialniiu ~~il~u~~i~t;1umoin1~ttazniss:uiu$i1~~~du~ibo1~uu1~uun'u 
4.9 w 

iiurwu'uartAa 5unm amq~~aiumuimwmutw'ilunis(u~it~aznis~mGmtti~i~e,~wisBi~~q 
4 dw 

wu'idniinuot~unr ~~OrlB~~~~~~~~~lHlf~~~lt~11qtI~~~i~fl"~o$bli~o"U~~~~t8~~U~~i~ 

nnu ~iil#iiulditrzuiudilu~uttazd~utnoini~l~ 
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2.2 1i~~im~~~iii~~~l~~p1~pI RJ) 

miqoiwirw"awuiuBiiiaiqdi~ q d61iilukiwfurnnri~iZu'bmuo~w"'~io~h~ 
B 

MllR 16 alp ~"%Q:%IRXI~~A~~WU~ ~U'!#I~I~I~~~W~~'~;~~I~W"'IIQ:~O?~~~~~~~~~~~IR 
u 4 ~onoonwa~lu~~nho~~~:laioon~onoonwait~uwsow~oiar:iins~i~n~uiiazmiulud~n miq 

w 

oiwir~idwum 16 rnqiulaii6 ~iiuou IUI~~IQU oonqiru I~Tnriau ~orr~oir, 

%wm~ar%uu ~mai%uu ilunia%uu n"iuz6u ~wbn 89nd wosii~1-3 atnrsniin 1ua"u~Ju 

'bu40u nao!u 

luusrmiaiqoiwis~%hdwuR 16 Iiyiiwoii~woniilu 3 wanlwd q ~?uiiu$o 

n. aiqoiwirwlinlbit~ niiuou lslnsiru oonGiau iilusipl~w"v&09nisuin 
d 9, u 
nqn idoa-io~~flhdtidd!uSutaa:dimiaIumwIwv ihlu'auuinaiqoims& 3 rni~d iwsi:: 

w w  

w"aniuisnlhiain~ibia:oin7~ 4hiaiqvi.r 3 iduoq6d3:nou 

m~qoiwisnrin~nwanwdllIti IuTmsiru ~JO~Y(D?~ 1wiinni4uu Qv 
d6 

&o~nirm~o1wistw~1d~dud5u1~u1nidoto~ldt~f1~~nls~u iuowo nonwaim:iuih Qw"aa:q~ 
9BDl 2 

lo7niroiwirmziidin~'u nuaquna:u~nmsoiwir& B %Gnu fnu3a~:im~oimsIw"adu 

1rrno3dGuulriaiqoi~isw"%hd 3 ~Gmda~l~lluR̂ uidoi~unisoi~isl~n"uw"~~u~dvo~~i~ 

I 

oiwisd~unii 1t i]u Tf I 

u. aiqoirnsroql&i6 ~mn~%uu auniji%uu iiiuacirr iilumiqoiwis~b 
4 9 

#osnis1u~3uis~4ioud~"iauin i6i~%~n~~j~o~iiam9~ln1rulm1w"bdu~~~9~in~u~u~1dsul~ 

uinwoanz~̂ urifi~#nisoiwis~wdidain~u~~da~~ddiwfudfunaiu~~unsm~i~~~~~u~~~fl~~ 

n. aiqoiwistfl?uw~oqa'6;iql8btfi m8n 84n:S no.utult iiuqniin Tuiiu 

RPQ f usou nno?u ~ilumqoi~ir~n3~Aiw4uw"~ Q~Q~&o~nislud3uiapa"ou lukuiiaiq 
29, A49 dd4/ 

maiuuou 6ii~%ialriioamn~oinis6~1miwsi~~%~nna"u~d~~ud~ui~pa*ouR̂ u~u~u~1ruam~ 
2' 

uinrinu1nai~oiwiorni7u~i~~uA~~nw"~~~uiu q ifoiouinaiqmii~~Xi(liun"u~nui~w1~'6;1~ 

Turoumri:i;o~luZui~ud3uimiiuin 



44 4 

diu?uuuiwuc 16 aiqdi~ub/i~uaiqoi~is8i~~~~w"v mrdw"ruinaiqoinirdau1ndau~d~ 
sr 

liuiinrinmrŵairoliK~d 

I. aiq~u~otbii~ludomri~?~i3u~muo~w"riiazniruuiuw'u~w"r8i uinmiq~fu 

Wdvo:lu'niuiro~o?~~3~Fm!& 

2. w"r#o~nisaiqdodi~1wwi:ioi:~~ aiq6u 7 rhndidwnlmulril& 

3. aiqUb4ioqii~nlnumrqdon1sio?~i8uFauoqw"% dindid~aniznrz~?rn 

iw'omrr~?~i~ulmuoqw"r (lril~n~i8ariunyunis~~?~~~ulauo~w"rwia80u iriu nisdiu 

n?iui~unrnduiiazio~iuairw"~l~uw"33) 

tnr~n4i.ruo.rR'uriau~n~dr:nbs~!d&auaiq Si,Al 8.ro41u~duoc SiO, un:: 

~i, o3 lilud--wlnqj ~nu~:1fluFnr~a~itni~inidd16~ k~u~zwum~fidiuioluinnis 

akduc~~uotaiqd luTnr.rafituo.rR̂ua::$n1&idu 2 iluuffo SF azi~uf~u oxygen t t ~ ~  

Tetrahedral d?~ A{+ %ltk OxygenliUU Octahedral 
dr u 

ot~sznouuo.rR̂ uordrznou&auaiqii~ q 6iidszlurumon.a aa:lu'lgu 
B 

drzbri aiiSuo.milrmouuo~'brns~afi~uo~~u (&aluaisiqb/ 1.1,1.2) WQ:IIIRI~~~IPI 

mq4t8uosnilrznouIu~u~qnundqiini~oonifiu miqniinluftu 1m:aiq6id3lnolod'ouluR̂u 

Mil 



2 4 
nisa~uwnw~ami~nisin~as~ow~au~~~ dfiiIfl~urns~iunaiu~tlu 

auyrduo-atiutriu nirlziqu mskmr~'ul#~nd;o~~utii~u#oqoia"u(u'o itazwsinms 
1 

5tns1zit;,duaiiunoiuziiazd?uiw'~1qo1~i~~i~ q di9uwu3iuuo-aku sd#oya$lkinnir 
2 ,ad - 

'imnzhrbio.r~nb.rttazd~mdiddin~p11~i~u~aiimu$ii8~?~ ~uir~~it~udiotuuo~nua11ni8 

iiluh~dicSu~~ndo~aiuwa"n'i(~~iniz idodaz~~uhit~uuoc~u~u~~?~amU:uod~~it~'~?~ 

ms'iins1~~i~:on1s~n~~1~1~5~iiazd?u1~dauds:nouvia"m61~ q uoalu 

(Qualitative and Quantitative of Consitituation or Composition) I$U %PJi~tp l086~ 8:WOU 

rnrds-nou nio msdsznoui3~wnnuod'~iqdia q BS~~IURPU ~-dmu~soo~uiu nfo 
ciu r e 

~'oistuiii~olau~~~o~RPuiwd~d ldiia~i?~udaunuo~iw n~on'au~dua~~diiii~ 

d?uipliiiln ddRuutidntu'~toei~~l~~~~~~~!~~t~~ud~n"?u~~i~iwi~~nistd~uui~daa idoa 

oinnmwuo~liu$d$updld %aumsdpnw"rmioms~ai~anion~iwuo~ii~9i~azni%tdduuitdad 

&iiimvrUlbdit 1s 
CL cio a4 

rnz~~nnt.6wdodr:ifiud?uim'~i~oi~isw%~ain~b~u aiqoinisni% in% 
cri ci 

a~qoinisso~imzaiqo~~~sta~u 1munis'jlRsi~i~i~i~utwo~~~J1~oi!do~~11~~an1s~~ao~ 
I, 

9+ d 
qudw q ~uiui~ot~um~nu:~1ni~~(11~u'~~n#o~~1~~~1n1st~0~flafla"a~i~n1sin~as~o!d 

~~nis~iu~'u~i~nod"is~inQ~i~u~uuin!~~d0~tn~~~30ni~~insizi idu 
a -8 W e  

tnro.ruoomnnmtint=t w;ormoqna (Computer) ~l1~~n;f~~ Sl~~~ U Ml9b~~ wunaainis 

diiclnt.65~ rnu~soat.uon~mmwuoa~uttazd?uiw~i~oi~is %69w"%l#~d19a%i~~Ribaz 
2 

saadauinuu 



1&1iiiu63od1.1Zu ~uiu1~~n~1~~sl1~~o~R'~'%oil#2nisid~uu~~da~~un~i 
44.','4 

~:dims?msizn' dlumtdgG~ak$un.rgi1~uinTmui~wi:Zuuiluu?iaawuui"uaw9o96 
!u d4 

da:nouua:amw"uo~Zu~"uimoonS1Qu (Reduced form) ~9~uni~dl1#R'uim9nOJWaiil1.~" 

uiinonnSi~ui#iW~id~E3uin'uo~~ds:nou"uo~4u ua:id8ulmniwl~o~lu~dwo~oonSi~u 
Bars 

(Oxidized form) fla~iflnis~iflriz6~i8um'i"uo~~u~~oi~~~!d %9~fllfl~~~l~dl~i8~9?9"u~9 

4a .' 44 0 w 

~uniu~#an~muui&~$~i~ai~i#o~n~sdn~iasl~w"uo~~uu~sl~u~~an~w~~~~~"u~ ~~69iGuu 
99 0, 

R'u5a~d1~1ud'l~~~~n"aoonS~~u~muns:di~w%mu~~~i~na'%u~~si~ui8u#u 

diw~unisi~3uu6aoeii~Zuli wpimd soii) ns:dil#a:maniia:31una'i %mu 

i~~oi~~.'aoci~~~~~u'%~~~~~lu#o~~~~o~~ids~~~~~n~ua:oo~i~odo~n"un~s~ddauui~da~~~~ 

m2 i~oZuu&a~a~a"onioid~d'%~l~i8uo~~ds:nou"uo~~uoonfiouii8a~~iinisumZuiin: 

$8~3~ 

2.3.3 ifl~0.1~joi~0:~dns&~1~unis~8'~6aoeii~~u 
I 

n. aiiuioi:R'u (sod Auger) in~i:dini~l#~'~Zu~i$~ L~OL~UC/~~~IUIUWO 
1HOJI: 

I V. nmmiai:iu (Soil Tube or Sampling Tube) ~n~i:~lin~ul61zZ~d1nii 
A' 

ns~m.w"u~iodur~az26n~lmz~~~u~uin~ua+apd2waiu~uwods:uim~~~un 
I 

B 
fl. ns:~oni~i: (core Sampling) iSu~flsaado ii~~i~~hniuniriRu6aoei19 

guiAonis?i~sizw'ni~mniwmia~~n~ taadai:kuh'%do~lunszuonusrBm"udo$ms~daiu 

#19~i Ql~~~ 

9. wiai4ua (sp~d~)18uin~o~doi~~uni~iiium'a~d19~u~~u~ad IIIJ~I~U~ 

arinrmn̂ul$oduofi 

Q. diu qtwaiaR'n 8iniunirliun"n iia:urspR'wiYaoeiic ilaz#iwaiaR'n 
B 

Bd. ifl089~~Flh! ~$0 %fli9~l@8~ 

lf. Gl:llfl3991696~~69 91UIFl 2.UU.llaZ 0.5 UU. 

%. nie)96i;¶J62~ei19 



=A o~ea~uh~r6~~wuwooni~u1bda~idn o 2 a T~ul#fliina1und1muon"ulua"n~pl~iiazqplau~3u1n 

AT a ad cid dZla n1siti.1~1uwooniSuiida9 q d 0:8o~0~1sw&i1~~u~inuacu"o~wa1erdszn1~ iiu nlsk 
4 

nra~uuo.rtu rns~iiu~ai?oci1cÂ u~o1a'u~a~u~~6~81uiina~nuu1n6~~ ~anzd?u~\uuoqEaoh 
d a wed 9 

d4uu1 ~o~udsu1~1~1n*l0d~:sau~auro1~pl~uumw~o~n138n~11'%$od1~nsudau 
l a d  dl $ ' 

TmudnGirriYauu~~vo~wuw w~:"jirnsijfu~aoei~~~u nasuwuw"ai1n41 lo 
4d.4 Ii ~IWUM ~$lnlsindu~aoeil9~un~l9UlnAn"u!diior$l%#~n"nnlsaid3dsau~ln~~cai8l~lnl3iiinr 

A' Ad ~aoei1s~u%uauowwr~fi'~1~utn"u1dii~z.ii11X16ui~s~~1~ . raa:ramuln oci1qlsii~1u41uauR'ud 
24 A $1n1siiiu$aou'1~6i~9~~1nwuwwuq q na.mioiswa~n&utur R'u iia:dr:ibimslQulu 

ridacdutriu fia1umn%uuo~iiun1sl44ui~az~udi~~Q~n"pdw?on1snl~nw"~i1~~Gmn"u 
44 A d4 w 2 A lun1~~6u~aoei1~R'~~ria:~aod1~u1n~u~wu~ q UI~?~UWUB~PI~~VBS~~YI 

o~~unti~iiutuazbioa.ji7nlsro7rtuoei798a 1s pa ~iXad~lnun~lrmnpn~nX~l#~an"u hodw 

raud~unil lt di?o$14s3~ tf ~unisiiiu~aoiau ~l!~~lnmliilu~aoeil9wa1~ q qrlwnr 
Y Y  

d 4 ozl~m'aoei1~iiu~~ni1iia~i3u6aiiwuuo~~ulu~13~afi~ld"uw"~wun lunsGÂu63oei19udsu1f~ 
24 d4 d 

u1noz#oqd1n1sdu6aoei19 (sub Sampling) ~WO$I~IS%R~I~HB~M 

z81wiuna1u8nuo~R'udo:~Au nas~aispl~&n"~$ozd~n~u q 81i8uihli $4 

i;s-uus1n641nd1~nio1n1so~luR'uduuu ~~~naiuiindr:lnpl 6 6 (15 au.) adir118uda 
naunfoluSjuiYu $qiis-,uusln~nnasiol:oan q s-riu 6 d aao~u'iimtii;szuu31niiw 
nsroierod 

2.3.5 %nl51nd~~38dl9%i.l 
1 Ad .4 d 

n. safiswuwwvi~nis~mi~utuGaoei~~i~u~ida~eiou q ~wswo~#o~l~ausJ'Sm 
2 d 4 4 

in! m~uiinvpl-voswun aiimuoatuim:n~sl#dszTtl~pddlu6R'u$pd q Imuruun uowdnth 
2 A s, 

1~~~~~~0~d~d~~od"u~z&o~'%Jan"u 10 13 ~1X?B1msrjuG3i?oci1qsau (Composition Sample) 
1 Aa 

uoaida:ttdatrioa~a:~iunn"u!$~uw:q~ ~iniuwunwa:$~msi~u~aoei~~tuor#o~!~sauio~ 
d 4 

~ultSlmm-rt~uuor nu XB~ duu zoupdpl usimwQoJ lio qaq 6b1u1hv 

u. n~rdudu%od~r nsrvi1'%f;lnul#ni1uio1:6u si~uldnszuonn?~ ~ka 
A rc' 

~SurWu rnsw'o1~ondo:~onI41nso~uo~u1w'a1iu~~au~~uo~ ido~uuasnmunrnan 
9.4 4- 

iSumpl4 lunr8dI&n~otu'oia~zR'pd~uo:#o~lwrw'so~ua~~~~nn'u iif Palauo a~dhlb 

n&atlm~uhodlq~u&oqYrn13uzd~a v d~Ra1unf~~lil<una1un$1quoqd1nwkatia:lX~ 

n?luiinds:ulor 6 $3 .ii~na~ua:o~~uo~wpu~~iatiazio~tu~uw~uoon~.A*num IIX~M 







2.4.2 a'nva~niwiqnlmmani 
9d 9, dih #uToiSulauumuvui~nnir iinaiutpdsruir 6-10 lu~s nsi#idQnlui/ 

mm:alnlaziioiquin oiatp% 15 iuplr wsq8u~uTdi.l di8uln~ dqlnd dqfiiurnaifiunn 

~zQuws;l~urnu.nu ui~nRiinuiuniudi~iu~~~~dgn~auiu~~~~~~u~u~~~~u~a 1-5 imulrlmns 

aiuisodpni~ulbilsr~u~# 

lu d~~ToiilulSu~Jliwio~dld uia 4-5 6 n$iq 2~12 isrutiurs nd.rooniflu 
2 plou rouusnliun6ah nouKiuludunylu 4uorluAiuuuitu?l(u"u~~uQu AiuriinSuMu? 

douiuudouy'udnclp ?ubBuunion6fl'ndnod"o~iduluyu~iu~m 





3. kayltfi lbu YSU$IRP~~UGU 

4. &lfulRIBdo~ t h  r*~~lWlod'd, VI?¶fldd, u3nR 
I 

81vzrtunoonsliua'npIazvo~waduo~~du!#~~ oztiundufooon!#&h 2 wan 

1. wnnsctp iipn !hid viuiv~iau ,u~awa.r 

2. wanrdttuu nfom'ounau iridpn 'Ikd wir+nanoti;, u~attilu, u~anou, 

I ,  I t9udiu 

%utonaimosnsuddta?un1stn~slr!#ni1a3~duFo d10z~~ia?~n15nl~nwiu 

nnudio~rnrvocnaiaoj 3 iui do u1awa.r ,u~aitflu ttazu~anodii tldlurr6uvo~murswit$ 
Y Y 

dQdulo~aldvolzdfinol"~w'u~tn'ittfi~qt5u ttazr*$~'lrYiums$au?p1a1nsla1at9uoei1~i;vaz 
Y *2' 
iidnnmuiu$ id14 ilamZu yuuud UI~~IHI GunPu UI~HOU Yiliou UI~LIDI.IR~I ttaz 

do(imluguauunwoIai~'~~~i~3o:~iuuilo~i;i"~n1~~8 ~au~nojo~amA~i~~~u~o~n~odit~i 
,a 

inil&uillgnluuda~sauiu$ aoiddqnt~oviuwablooza~8~uaua~t~a"a!unwuq 
4 91 d 91 

l.iiw+tlawa.p ibuGupnIwwnnn vui~walmJiuna19 nrwanaumnuou iPau 
d 
npnqc 15 - 18 tvultumr i#uw~gubnai.r 13 iruLumrtaw1:png.a 1.5 - 2 tlrufttumrKutk 

8aliuui?6~uaoum8od iouri;~uiudoudi~~n~odd19n"pdwoduna~ td8oniudoudi~u1~r~u~u-ta 
84 6 

nngf4ntd.r wawuwnauwn 12-14 nBu tsnoonviniiu!&a {~ii~uiaourniiowSo~n3uRIBdou 

vu~~{-wiouhalwq/ lu~n"uodlcnnm 7 {~douhar$q idlu1nuilrilta:d rnna1uoutku-a 
d 491 
tuaauuaan'ioiriiimu i9uriuflnumuioii.rttandou61d q!G oon~on8nwdiu cnuirniiiu 

sra!#6ou81wun Woltn'rla 60 % 8i?h.1!&' ttara~u~.snron~rv~u~& 2-3 rgou .jl1Ifitis!d61wfa'1u 

&d~~llr:mslflna q F~u~~n1n&ndt5u aia~uldednqimz&nllli~uudo1~pdw"a1w~wat 

Culmitiuu~n aoum31ri1tgududiinsd~w.%rau nr~wniin~n a1ayl3daoumn~drnwa1uou 
d 91 

tdu~mnuou a~u&fiv~-t8~itt#~1aiit~z61 dil#ttnziiu'lirj~u!aiidroztBou~o&iau rhIX(lu 
2 

loiuiddiuapii9dsztn~!#uind~~ iidurnum~nuhutt&aaoJ"uun~tvoiun~~dgna~wdtwr~z 
* 91x 

viuIAiinih ~voludsrmsu'uu vianou uimoaff t$o'opoinsnaitn.nugnno~u!wuu~nn1~ 

2. %~&lame-rl i9uLlownvulnnalt aaiitinvocznnuttdu tduiiqutnai~ 

d.rzulru 15 iruiiumr qd 12-15 truliams 'laiiipn d~a%uti;ngou rjaliuu3i;oa iivudouy'u 
2 

t8nr?ou Piidaiuwaii~ninvaz4ou(u'i~in diionlntZhu2dou &ii&uq$oq t~unriuadutuoifd 

~ 





7. ~~~uialarnai t8lr&~oddQniilru~n~u%dna'a(ir"uu~w ~ninvtuzwanauiidu 
d s 

uwmwa nauitdu uu~awannulhuna~ i#ud~qudnmddszu~tu 18 I'YVRIUIS 8u~nfl1~tf1i8n 

Gau dfiliiipn ij~Buu8fiua ioaduirazl"oua iiiulahu mnnuoutdua~a 7 6ninvru-h 

'IdnX~uu~~la~na~dd~no~fu~vmo"~na'auw~elu nidn'onnlnni~ 

8. niciv~rh wannuiiduiiuu~aTad~una~q i#ud~guha~.~dr~ulol 12-15 

tauLumrliiipn Jilduu iiaSuu8i!uaoumbc iiiouilr*dou#la1aitazad.~7diiu id don nû 
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n~Gd~-,iii~~~~~~Pddiiai~~aoeii~ :Is ~Inssarfis~bunPi191~ OI~Q~~EI~I~ 

mnû~lo~i9duA#i~au#au tdo~~ii~ 
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im~su'uu~unii ~?-fiilOn dnf nsfdlalum3 
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radiation 
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E total = E f + Erot + Evib t. 
E ef = jectronic energy VO~~UIPQII 

E rot = +tional energy U O~ ~ UI R ~ ~ 

E vib = vibration energy ~04~~ttit)P 
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levels $ninr%dn15d~~u6dnc~ibration enirgy 1111% rotational energy fl?~dfiU!d8?~111~0 lid 
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A,, 4 2.50 ttnzM Amax rn t/ 250 rn ~0:: 
smh in'l 2,000 cml 

(Electmagneticewave) w 78 El 

$anal4 (~edi~m) ~~tn4mdsin~n 

~tnzirnsuwk~ud~n~mna"~ (Absorbed) 

ki~I#~&(~~(~adiant energy) 
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(Refraction) Wfofil3 n sZ~$S (Scattering) 
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n~sn'~umwn'ssiu~na~swsern 

Refraction 
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Radiant power I 

T~tJfllsla'   ha to cell Wf8 Phototube 1 
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$1 b rbnu Thickness 

2. Beer law H ~ D Bernard law 
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log Po /P = K.bc 

= abc ( a = absorptivity ) 

= A ( A = Absorbance ) 

= log 1/T 

l.?fld~di a Transmittance H% %T 

2. ~80ddl Absorbance 14% A 
er Y 

di% 2 Qnaiu81~~~~il 

A = log l - 
T 

= log 100. I 

A rra 
~d¶fUdl Absorbance Bl~di(ldqGt!dI6~ 2 ~RB~~!~~~#~IUISO~U~WI#~IS 

q~niiuua~rzmulsndiudil&~~ 2 iluu 
B a 2 

rnsdidq r~~~wrm~~~unis~~11a~~uda~~a1uu1an~u~1!~i~1n"u~1u~~n'ufl1s 

d~au~da~n~~~~oa~~os~~una'~~iu~u~u~a~a~~oo~mou~~o~is rnrunociidoirqan8u 



rnuisnlunirg~n$uuo9ai~ 

uims91u blank 

I 

nq(~tomic Absorption  Spectroscopy, I 

AAS F) 
A B 

nri:liaiqodiwur wni~nsodil8fhnid I 

1% ~~uitu~~az~plniw~~~~uwai~~Gu wi.3 Lwfizt$uiwn~nd1~rnai~~du9 maiutdu81 
4 

uanin~aqc imrtflumniinBtarnzii znouriucii1~~1u~unis~~ms1~w~niq9uin ~laz 
Y Y  

~wnia"nIu%udgsuin ~~si=aiuiso?b qiiq llr~9iic 67 aiq &lj~~#ji~inwonas 

&infuan$asu"osler9o61~t8ua fiilw'n ~uldori~~i;~turnwa~azds~~~Sniw 1 
I 

inciple of Atomic Absorption ) 
I 



0 4 3s I 1 ground state 0.0 eV 

E. excited state 

___, 

state 

I I 
add 3.6 ila~4 tra sition diagram diniu 

t 



Y 1 14 Flame Atomization Tcachniq iWR~~~%~~~~u?Unl~~l1w"~l~~aO~l466~~6a68~ 

araou#audnaId (flpme)il~u~tx~ 

4 A' 
wr~un1sihunsuQ~u01n~ina~1uz~u~11~aa~1~~n~z~u~zCuiirn 

dofj6aufiu3 lluuffo 

A ad 
iiuud I 

7~una~nn8unri;r~1u~in'bdmapd~duazm~ 
'4 ad uuui 2 au~aianmseuI&;fuwK~~~~w~inna~uY~u 

ldGqnoiuznszqirlus:6uii3f1 illi~dliou 

~~iSuni1azasa~5nSGn3~ 
d 9 d  1iuu4 3 

.nuW&no~u:nrr(u 

iinrlpoai3ni~11~4 

i 
A 

2 14 FlarnelessTechnique Hi8 No -flame Atomization technique %3irnii(li!#nsz~m 

ni~i1a1uar1s6aaeii~na1uia~dua:maul $iaana1uQawo1nn3zilalddi (Electrothermal 
dcr I 

atomizer wlo graphite fmance) ~RU~ UI n~~~dfiinsu1#~mw~~%oqnisifliwufil67a qfiU 

iraz14aaidiis6u 

dZ au msi~~ozaou~niiou~11o~w~u~6az~~~6~a~a6~11u1uuu~n~)~z~~iinw~~~~d~ 3.6 

(frist exited state) 

A' iuoomnm~nu~dduurzC~~wa"~~iuo~na~iu:wu~al~~a~~u:nsz~uszCu~~sn 

u$t-tiiouv~fw$u 

ii%{Siina.iouid~uu~zCuwa"qa~u 

ikqiuaanui l~onriu~aniu:wuo:l~"Fdwoua~n 

9 A i~1oaianm~aul#fuw~a~~1uo1n~dmapd~u1o1naidnaf~~.K1lwialauufzCuwa"d 

adon5uu~~nirro~ur#uozl.~"%dwaodoonuidun~~~~unirin"~o:a~u 

3-74 Hydride Generation 

d'aus~fiiln 3.iaanz3.2 ldld' 



K 
4 14 clod Vapor Gemerration TeFhnique 2tiniumnuPnuma1z%~~14~ilu~5~nsi~ol" I 

Background I 
Corrector 

Optic 1 

mim 1 s 

Light Source Grating  Detector  Data  printer 

HCL Atorni er unit System recorder 

EDL Flame, arneless 4 CPU  CRT 

Vapor $enerator Microprocessor 

1 - 

/fli 3.7 blaCI~lUIUnlllO96daznB)PI91~9lm~o9 atomic absorption spectrophotometer 

Mono Read Out 

chromato 

4 0 w 

f 
d w 

3.2.3 orkda-neuia~n~uerlna~ arnou3naoureawaualdnFmaTdm~ln8a" 

1. Il~a'4n"ll&llltf4 (Light source) 

2. d?uddillraiPlnaiu19uo:mou~ r (atomizer) / d 
3.1~1~1n3l~~0~(monoc~mator) rl&lunl~~~fl#n?i~uiana"u"uo~~~ar~wRo~ni~ 

4. #lflfllWli (Detector) 

5. ~~~.~d~z~?a~~lrn:di~pln (dat system and read-out unit) 



- ~i~a~do~l6~~~nwriiuo~ 71 iran~d~n-~iuonnL (nm) il%?nni~~nn8~~~a.r 

- ni~auadfi~di~tqn uona @uo.rlda-JId6l~?urn~?~nai:6 

1 = air-acetylene E 2 = air-propane or air-natural gas 

1 + = fuel-rich air-acet rlene 3 = nitrous oxide-acetylene I 

i = air- acetylene 1+ = fuel-rich air-acetylene 

2 = air-propane or air-natural gas 1 3 = Ditrous cxide -acetylene 



3.2.4 nla~l~oll~~tn11zpl"EiaPItmm~n 

94 

as 

1. Calibation Method 

. %unadnis~~sei1alojdsu3dasu 

410 ~~ut$uuhnislnprl~~iudwsiudittfd'~~~)u~~da 

aln blank l8qub ~1#?~aj~6161s~%s~u~t'211d~b~saar1~a:w1u851~~ 
pr pr A 

(4 - 5 fl71UIUUbUU) ~1014 flameless 

bUFl4fh (peak height) 

Q-kf Calibration curve B~OIQISUI#U~~~I~ 

~ln6bu6~~'b#~~flk;w~~o~~i~l?~~l~?i'~1~~~~ 

uin linverz curve kqddanaa 

dimagmiiu 

AAS (Quantitative Analysis) tXlollI~dl!&~~~lPI 
I 

~~uaa:nisC?seii9tf OQI~ si~az~im~3mr i:n?!X 

%t/iiuul~~uih!d ~~adiu8qj~iacdlX 

B~u~na~~tu"~#u~~a q fiU 

atomization technique OIQ% peak area ?~~OR?IU~JJ 

1t#?i~1~a~lt~~unlld~d~~1na1%~~%~w"um"n"~1fla1~6~~~~4a%san1sa~wlu 

14 least squares fit 16dt!fltS~t#Uf #4 0101#tnk~io.l 

~$&iau~ini~d~~~&;b~asn~~i~oeiia~~nz~an 

' d w 

knnryo:Xo.r ~.%u<I Calibration curve $18 
* * 

t~sa:&sizn%Jaz~b~fiilwJ ri.riimnz 

concentration of 

o naiartdu'a~4pbvo.aaia 

1$1&nwiznis?tns1:$6t6a:ni'4t$liu 

Pardmiters 619 q$lB~~td~~~i~d~~~A. 



(AX-Ay)Vz 

4 24 
1wdol~nnls'iint1zw"1mua~uw~n a ndn q~nara:bsli~iis8~ do 

1. calibration curve ~2&~91fl~id¶.l 59 

2. 41itouvoi~i1uu$~in18dod1 AX ~~Jo:~~~o-I~~u~IIuIP~ 2 ivi~wo.~ AY 

3. vs narihunjl vz uln q 14o I ~~~nn~r~o~.ruo~a~'saza~u~aoei~~u~n iiiuad 

2 factor Method 
-42 
3%~051$fl&b&J caribration cruve 

3.74 standard Addition Method 

~: ~ d ~ ~l ~l ~ ~l ~l ~ ~ ~ ~ ~l ~ alibation curve ~unll%fl~l~d ZY11ild 8gqll~d 

~~lfld$difluaiiiflu~a1~~0~1ni~5 iu 1d~urau8q8qlql1mia"m!#o1nn1sdu q $i 

odIurnsazu~us;?oeilc huma$ r?arl-Crnnm6ou!X 6.n.L lum~aflu~ywl 
dci B 
~lfl~3l%l metrix effects Lla: inte ft3b"ji standard addition method DH4~1!fi~~16~9 

ai~aza1uZaoei19oon~~u 45 da uu ~ua~ruimr~iu~ijna~u~~u#~di~s q <uas 

%d (CI, c2, c3, c4, c5 .....) $1~ daua1rn:a71u~ku~iu1i~ui~w1z~a0S1 1 
I 

a:n1erl6d?u1m.stoi1n"u fd°ia?~ 61i~ouvotu~iuuDi; L~~'~$I~JI~~UU~JI~ 

11 Aiu least -square fit &12d ( 
9'9' na1~1slub~slu6u~sa1~nza1u~aoei 

~ R ~ ~ ~ ~ ? R ~ & M ~ ~ ~ I H ~ B U ~ " U H O J ~ % ~ ~ ~ U  
.¶ 
~qPl'n&~dn'od~a.~~%nl rraznis?~ w~?#i~m~iaod~q! matrix efects 

ulnflousW"us'$a%##au ~ ~ UI ~ QI c &nod (~du!rr&idu aanddard 

addition method I#U~ J EI~U Iu'd interferrencs XI& id~d6 I 

I 

PMJO 2 
fl~dld~flf 9 $9fil%~~li~d~l!k;~l~91~ 1m~3161J 



Concentration I/ 
in "..I...:-.. 

I 
Added concentration x 10 - M 

3.8 IlflR4~lWl~~1U~~U~~'Ub9fl1S#?bdl9~?~~ Standard addituon 

984 6 

4 Ia2sioea1.r (oirutioJ method) 
-4 

f 
?akz!fl%iiunIlim iz&a~siaodi.rd! interfemnce ~~ummzodi.adi 

1unsdnlsm"m enhancement iiod1ii~1.1 oiui~uuG~z?n%&u~nnjid~dnS i~a~~~nGa!eou 

luiwiu %dn1u1rnd1l~tmun1siS4~a,1sa a1uddrznouAiunqdlaooulau~&9'1ua~lad1ua1s 

- r 4 9 

~ ~ ~ ~ U # ~ ~ ~ I ~ U ~ ~ B I S ~ L ~ I ~ ) ~ I R S ~ I ~ ~ I ~ ~ ~  w816azud su1ms<1n"~!dnas1~uu1n'i)u1n"u%d$1$d 

~~saza~urioo~~u~n~u?~d~~dla& 

6. !648fll3internal S ndard Method 

44 ~ ~ ~ l 3 ~ i f l ~ l ~ & ~ ~ i 8 ~ ~ a " ~ ~ l S 1 ~ ~ ~ l ~ ~ l ~ f l  h (referrence element) g41fh.I A 

nu~zrn~riunnd~~n~s~i~s~z&a~~d~u~ls~aoei~ lmz Bank ~krns?~d~iau(nroiuiiuuG 

clXan1Qnd~uuoc~ioutlloi~1uu4 sznii$~irnza~uhod~~~~~za,~saza~uu~~s~~u (AU I AS) 
'4 u 

o1niu ~i~~~iiaunn~~unaiu~~uu~~ai~~~q~n~s~irns~z~~z~~ Calibration curve 1~01wn1 

na1uaGuGuuesar1saza1eria~ei19~oId 31 ~u~daz1fl8dordo 
* 

i.msdi?od14%:&~oi uum~~d~#i~~Ulm~~l~(referrence element) 'P 
2.&m~iai?od1-rua 1su1~s~1uo:&.rdrinu~~z1~azqm~u5Swi~ind 

tniaun"~ 
7 



2 
~wfiw"fiuoiadouu"?a61~)1nl~dni~ii i~inl0~lJ0i1~&~l~~li~uifi~09 atomic 

absorption spectrophotometer 'dw"~dfi 2 channel , 

3.2.5 P]5z'btY%Pdd~lb9 AAS 8!~¶d~i¶d?ln5l:pl"p?l9ln~ (Applications of AAS) 

do~ainmfi~fiww AAS ~i~udw"~~fi~~inlun1~~ifi~izfs"~1~luiiwu~nvw"~6~0~n1~ 

Aodis!iiiazi~u,0qii~a~?0 u0aawa-a wiounn 4.roion1dl&6d 

l.~~~~l~?~~~ol"iw"0nlJin$1~ J ( agricultural and biochemisty) i$~fllJ?ifi Jl:fs"%~ 

G% 
iiazqu iSudiu 

2.~fl~~il?~~~fs"iw"0nllii~~~iia~~l9~~ifi~ (Cinical and Biochemisty) ilk fTllH1 
x B 

JPlnmuocnq Ca Cu Pb Na K Fe Zn As ii11',6~ 7 !UI{OR fltfffl% llZlziU0iU0 

3.~~unuimnzfs"iw"0nl~wi1a~ziw~l (Metallurgy) iriunlrmJ?a?~Jlzfs"~a~z~fl~~ 

d1.r q widwmm~i8odudiq q lu~awsui~nd 

4. ~dl~qi~?ifi~~:~~?nti'~~~ ilazidonirTIai+uu ( Oil and petroleum ) ilhfl1'1H 
%I x 

or~dilr-noudi~ulawzu0~~1o~"u~d0a"u imz&rium$oc ~13ug1ali%~u <i$ui?~~iwi% 

~.ldlu-riulmnrhaniiii~aza'nqdi~ q (mineral and materials) 
Y Y  Y 

6. ~~unil~ifilizi~iainiiHdqiiq q i$u~iui~in I&~&I 61% diid ainiiwd( 



4.1.1 niss6uCaeejisih 

4.1.1.1 u~saataoiudsiiu~pd8aedia ~ I 
m"aoeiisdw~$flunir8nuia ~irpl3ug26di~ ain 

!i#u%B (all0~61bd18~11 ~%u&w?FI%Q~~ 11 7 5 itwd.a~jd 

tmdsd 1 &I PL, ~inli 
1md4d 2 do PL~ einlihlo 

~~~d-af! 3 do PL, ainli#ulo 

owdad 4 do PL, ainli8a~1o 

~mdad s PL ain'lihl 

L~d4d 6 48 PL, lln'lidu1 1 

4.1.1.2 %~a~nn~iim~duii~~a~di~ 

dinirrjaJ~iiuhociis~uIuniaa 

~ 
I 



*IN% (mesh) ~fJuw~iau%uuinniul uon&diu?urioqdoi2 81g 
Y 

UMIR 100 lAI% 1 p11131962) 





4 ZPI 
4.3 ma?ana~eci~~s~~jlw~~aa~~d~~~~h~dma~am~ (Organic matter) Fmu?% 

Oxidation wet Oxidation 

4.3.1 dn~diin-m$e~iie 
a .  

1. tfl109'%l Balance analytical 

2. volumemetric  Pipet 

3. Erlenmeyer flask 250 ml. 

4. Buret 50 ml. 

5. Cylinder 10 ml. 

6. Cylinder 20 ml. 

7. Volumetric flask I0 ml. 

8. Volumetric flask 50 ml. 

9. Volumetric flask  100 ml. 

1. K2Cr207 

2. H2S04( cone) 

3. FeSO, 

4. 0-phenanthrolinefermus complex 

i 
I 

4.3.3 

I 

oc4 dl 
1. wm~w~11~nisaa?uu~a~u'i~ 1.00 nfu 

2. JIAU hociiq M~Iu 

I N ~IU?U 5 d.( 



v, = d?ulmTla¶.! ml. 

n, = fl?iOJl#~b~Ia~ orma1 VO4 K2Cr207 

v2 = dilnmsdu ml. UOi FeSO, n 
n, = fl?l~l&bulgu ormal UOS FeSO, n 
m = uaavaGiu~dau 

f = corretion factor ( dsr~n~n~wuoc~~~r~~~~id~uu 

Organic carbon.l&fl~ C02 ~Ru~~~d~dldS aJlol 1.33 ) 

6. nISHI % OM QIflgmS % OM =1 ( %C)/C 
.4 
iuo c = ido~i%u&ot~inriouo.l d~n.'~'u&uu~di 52 

7. Gu3n~anisw~aes 

1~ti?ndias.l7 Jsruiru 1 uiq aXadhou&lf 30 uiq 
s r ,  

3. 1~0~9d°lfla'od~.l%d 15 ml. ~b&ali%~ 0-p enanthrolineferrous complex 10 Mum (%mU9d°l 

0-phenanthroline 1.48 nYa~ 6inzFeS H 0 0.7 niua~8anciilCzna118adYu 

d~OJlB1s%pgbau 100 ml.) 

1. 
4. iiini~n~mudim?uuui1msiwow&au k isn:mu FeSO, 0.5 N QUI&UUI~U~~~R.I 

nio~imaduiia.a nnm4iikgayii End point i#aljU3nd?u1~13~04 ~eso,Al&iAoms 

diuamisld 

5. nisiiuaru~i Organic Carbon ( % 







Bray 11 

'4 d 
~fl'Jl~~tl13ntiUVl 882 nm. 

4.4.1 B~n~dfhfl~niamma~~ 
'4 ' 

1. tfl409$9 Balance analytical 

2. Volumemetric Pipet 5 ml. 

3. Erlenmeyer flask 100 ml. 

4. Buret 50 ml. 

5. Cylinder 10 ml. 

6. Cylinder 100 ml. 

7. Volumetric flask  25 ml. 

8. Volumetric flask 50 ml. 

9. Volumetric flask 100 ml. 

10. Volumetric  pipet 5 ml. 

11. funel 

12 fl4%9lIMfl%09 

4.4.2 ai3ia3 

1. HC1 

2. NHF, 

3. antimony potassiurntartsate 

4. ammonium molybdate 

5  ascorbic acid 

6. H2S04 

7. KH2P04 



1. $4 tu hod14 2.5000 n f~hu~iotk balance  analytical TRU&;U~-J~~~~I.I 2 F 

lH"odlfll~lfl8~ii~lln1391Ra89 lh4lu 
Y 

2. l~~dlt.11 Bray I1 EIJ'!~ 25 ml Nm4 1O.N ~U?U 15 ml . 

~l~lufi~ 0.5 N YO( HC~ 100 ml. 500 ml) a~IuAui~odi~~~X~.wnui~di 

Idt41n"pdttiYadinisn304 

3. JI~I~~/!#QI~~IS~'~BJIU(~"B~ 4 UI 2 ml. 1~1lBtdng~ I~I-J~U Volume 

metric flask i?u&n&uarldl~.ru 15 ml. t8~iq~dilbhiYu I 
4 U ammonium molybdate assc ' rbic acid 61~2~ 4.00 ml. (~~~~UU~RU~IIOI ? 

ammonium molybdate 12-00 flf~iia: y postassium tartate 0.2908 nf~ ldad1u 5 N 

H$041000 ml. an3 EU~I Reagent A il ascorbic  acid 1.056 

0 4 
nfU ~la:alPJ$~ reagent A 200 ml.~fl~fi~ :I# ammonium molybdate  ascorbic  acid M30 

Bunii Reagent B ) ~RPIJI&~#~~Y 25 ml. 116 t~di~~&i*dut?m 1 UI?I 

5. ~maisa~aiunuuuo 4 iCi~lf 10 rni uX?~iim3g~niiut1~~d 

n~iaunnEtu 882 rn uiY?ljuiIniig~niiuii I wil'i 
6. lj1t~l~il~l~~Rfl~utta~i~~~~~~~~~~~il~~~t;~ud standard curve.l~~i7~ 

ppm (dl standard Curve hWU'?U ppm d~T~u~im~a:niuu~nsg~uu~~~u Standard  Curve 

iimi K~H~O~ UI 0.2195 niu uia:niahu uv 'iaui;diuin~i~u 1 8 ~ 5 r:ldimrdn-aiu 
t#u(u"u 50 ppm. I~~-JJIUI 1 cm3 uiB~~#i$o I I.I~?~~?UIRSI~~~U 50 m3 QZI#HI~~~ 

n~iut(u"u#ir i ppm thGiIJi~iini.rq~n 4 uuo~uns ~t#~tiiuun~irlhnai~~~#u(e)u 
7.lj1di~1nn1~a9uun~1dlad~1diel ~i~~i~1nn1'd-~~u0dfl~1d~df9id1~~~~i~ 

donrlofn6dd.r~luau" Avilable P pprn !#QI~I I 



Avilable P ppm = B X D X E x 
Y Y 0, 44 I 

B = l(?UlOl~Uldfl~~ hflI3~1R. 25 ml 

c = aliquot 2 
I 

D = dl ppm f/diudildiain Stand 

E = difilkinn3id slope 

ml. 

a131s$ 4.6 IIamsnlanl ~alibratiw Curve ~~~al'lll~ll1~1dBBdb%"B~~1~3~10d 



O~I~I~~~P UI A~~I U Calibration ve ?lQ.lWl3t3Z8ltJ3llA3(1Pd 



I 

81131934.7 66H(;19~8~1~ dWd8 k H ~lfdlOd4nfl Callibration Curve 





43 m.iin~~I1"~1~~1a~01dn (Fe) 111lusn1Qn (Mn) he Atomic absorbtion 

Spectrophotometer 
~ 
i 

4.6.1 ~13lfli 

1. Nitric acid HNO, AR grade 

2. Maganese standard solution 

3. Iron Standard solution 

4.5.2 mnieqiiaaazpdn3ai 
I 
I 

1. Atomic absorption  spectrophot 

2.Hollow cathode lamp dlW?¶J 

4.5.8 rn~mdauai.i~z~iuuim.i~iod~~~io1dn 

i~?ualrudosidnimzaiuuiw~~ ulnin IWO ppm l~uni~ilidmm~n~aiu 

uimsliuai 10 ml. ldadu Volumetric fl sk UUIA IW ml. tRPu I B HNO~~#~?~~A 
sr 

d?lnms sinliulAuu Volummetric flask 3 1~ ll#?illdm~l4nzaluu1m~glu 1000 ppm UI I 
2~ 1l#?kdim5~~n8uil#aJini~d~nai 16L#u 1000 pp. inlo, ml..Mndlu a' 
voiummetric flask udn-1~ dfid?~im4~nYh.d~~~ond?~im4&au I B HNO, ~mqrn15 

nzniu#lpliuuui lo ml u#?d?u loo ml. nimzmu#l& aziin?i~l#ubu 

100.10 ppm. RIU~I&I d3~ ~15~zm~i~~~miin 
d 4 
nimsuuisiodaZuah 

4.6.4 m3lmiuuk~ehaid~1flpdni.i~ini3?in3izi 

I. k.anir~ociic~'u 1.000 niu ldul&n$o.ridiin~ninalupIatigum ldnclu 
A 

Erlenmeyer flask WUIR 250 ml. 6114 

2. ~ldmnl4a:nlunlR HNO, (1:l) 20.ml. .~dndWIu Erlenmeyer flask. Iu#~ 1 

Qi!d~h?iufou&?u!ddou 7 ~u{n~ulgJl?ni 4 ihluq ~~u~i~a:niut$o¶~lt#d 

3. dumsa~aiu HNO~ s B 10 . ~~#~dildl#naiuf~u#au!ddou~n 2 hh ~ d 

Q U~I~:~ U~~~ MP~:L~ U~~ H~" O~?~ ianzA (Dalziel and baker) id~#liU 



~u~isa:aa~&umzb~u660.1a"od~a 61nz8uplznowbgu8vi3 (Dalziel and baker) idlfl86fiu 

~181lfl~09#3~fl.bz~l~flS~d Whatman NO 4:! 14 a9%~ Volumetric flask 100 ml. d?Il 

dtuia~6au~isazmu HNO~ I % ~ 
4. 6lHlla~alU$?4i~l~l(l31Z6H -Jd?o~lfM Fe,Mn 63~3 flame spectrophotomety 

I A 
$3~ Atomic absorbtion specrrophotometer %i UB3181U13flBPd 243,324.7, 279.5 mm .<@dl 

absorbance ~lazdi0d61~a18~t4u$u Qit7 calibration curve 

n13i-3$ 4.10 bla~~dlm3g~n~~l6~991~9~3 n:n~um~nuimr~iw$naiuuiand~d 248.5 
, 

Y Y 
nm. ~~3101~~~%~dd1-3 q 







Auhodic 

Blank - - 0 

P1~ 1.0608 I 7 14 673.14 
I 

p12 1.0580 700 66 1.62 

PI, 1.0592 678 640.1 1 

PI, 1.045 1 692 662.14 

PI, 1.0568 I 520 492.05 

PI, 1.0045 630 627.17 

~lmpgan$u ~iwrin3uiYaodi.r 

(n?u) 

J7molaiq Mn 618~1n 

n~iduim~giu 





b :dl re 
l~nitirntiz~ns~ulmin T~LR?I~~U~IU~(P~L~~P~ ~~VQULIIW rraz iiniiiinvm 

4 d A we i rmtotuonlaninitirnsiz6 rwuizauriua sl~acsi~idiniiirnnz6 iu 1 44 siqn'iiad 

'Lu~uiu iuqqzriild'La'dszlumu' ldirawir irqaiwitd~iuitn azaiu;ilXLviii?u &'Lunio 

b :cf. 
i~mnzwnt4u d~unacsiqlulmt~qudaad 5% iu irrqaiqrii!dlB*LX 

niiirnnzGsiq lulmsnu (N) qinua'Luniii~nnzGfiuinr lulmt~qu (N) 

luihau'iilAu~ail 6 ludima ~nuwufi~ N%.J~R?LIUB~ fz~ii4 iiditz~ii4 0.239 -.303 
& 40 

% ~innit~~~~~zviwuiiluwu~airnaw'u Eiofilliuinr % N riaodqn rrazdi~nafilwi$ 

1~tz~uqi4fiuinr % N uindsjn 2% QY~URP~D 0,239 YO LL~EBIVI~TW&JSZCUII~ 

0.309 % I qinw~nisnnaa~aqdlXiifiuimsiqaiu~s N luftuiu iinqiu qnuauysni 
4 bW 

5 v:a ti1 OM 0.19 14 9/0 ~unmqmq < 0.5 
Itnqtd5udq42iulno r~u~uj/dfiuima?~ 

uiu da~i;a;lni~zdi~waw~ol6ubwaa1uMi~r~~nisbii 

niiirntizhiqdaada5a1 

( Spectro photometry )  at AU 6 bi~laddifiiq 

% iimadisiq P didsjm i;o 

( P ) qinni8rnnz~diquil Bray II 

P d?Lnflz~~.r[~~df~~jl~ 0.081 - 0.1 10 

aiujiuu~ariimadfisiq P q4dqn~a dimaria.r 

dlbnb~l~~l~~ 0.081 % 



Fe 8.40 % (4) )aiqmdn~~uim~ ~qiunadiud~.r~u~nOnitb?uflitaiMiA~ 

s~~~~lnlfiuin~u ~da~fluni~~~u qmni oaqlu~wtizaiq~udn~flu~it~rinlu1nstah.r 4 ntabqa dq~fluaidirfldunit&qbnTizv ~aqoatfia nitain~~iadniaon?q$anii~:n 

I 4 dt 44 
Imluii;l~in~rr~n rjnmz~flwiiiu~itu u~r~ua~nn"uidn~UMta~wu~bnauLfluida1~~4 

44 a t 
~IJ 'Lunsnmmnna~i~h~~~d~~~~~~uin~~n~~az~~/iiu~zmiu LMLCI~LUQ~IU Champman 

and Kelly (1943) nit~inbb%b~ 

iiubitPda~i~quaKn<uin?~~3aid 91f4lu luns~~~iinariithu~b~4luqz 

iiornn~fin~~azdtiiiuTzmiu LLRZ prnan and Kelly (1943) I 

1 

n?~~bntizsiifiuim6iqbb~9n (~n)~innlt~b~~izsii~ifi~imsiq Mn fwfl 

a4 

as AAS aa4;u$aaiimin 6 dibna w ~Juimslquutnliiaadludaq 0,052-0.071 % 

~mr,-dimad~llkrimmq Mn ulndpln iia 

ii ~na~i~q~m~ii~na~w$wz~ai 0.052 

~inwanit?;jeinqd q Mn bd~b~(l~6~fiui~ Mn d~abioqnit 

~uaitrzaiuad'Luda~m~~ubu~z 002 - 0. 0005 % ('~dw~la L%I'LI%?~ 2540) 

nar~Iii~dqtAulr)iij~Ju~ms~q bbuqn iiinnsiq uuqn~Qaqzf;iilfib~dnadlu 

~domdaiQfiZaaulluluuin (F:' wrPio4.nlW fiii~~~sn~iifiuin~iiuld n*~z 

iilfi~vla~Tfi~aaupnaan~lnfld~flu~udn~ eGnZeou (Fe 3'i &iidtzb~pdcn"u!a~aaaq 1 
I 

~ 
wnn?swnaaqwudi p~ "II Kaoriiqadludaq 522-6.70 &~~~d~uuizfi~n"~n 

adlud~ 5.55 - 6.0 (uwnn ~?eru~t 2540) tnsfludii p~ A~dirna~ih~~~az p~ uind 

qmddima fwgdtz~iu#iil fnclid~rn PH 5.22 LLazn"iima~w$wz~aij PH 6.70 d~~uii 

~u~niawitd#d~nttrl Inuni 

&luluamdimariiaria~ aPicdQn&thddirityluiq~a"n3?mt ~~az(iUlM1 
t 

~dsiqwu~iuBiit~riuinGn flq~uddi$~;auvld~fibbaznlt~bm~nwbfludl6q 
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q.llus2~a.i u~i;~aiGab!a 
Y I  

bold 

3. n0~uss~i9nisiima~iqiu~n~ ~~arl]u~darnwmsnrru~~, ?iuwn~n 1 

ditinGuvi-'giu~namsnm, 

4. Parker,S.P,,et.al,"Encyclopedia of , Mc Graw-Hill Book 

Company ,Newyork,1892.(5 

5. waia Q.IAL)T~LR'%J lld'gfi~i~ 

a-~ifiu~n ~fufa4nis~nw 

6. Macmillann, H.F. "Tropical plant 

lNew york, 1953. 

7. Bailey,L.H., "The  Standard Cycl 

New york, 1953. 

8. Bluckman, H.0, and Braddy, N.C. , Natural  and Property 

London, 1970. 

n~dbMW~MlUAS, 2530, 

UUI?MUI~~J~~~S~M~, 2533. 







. 0.003 x 1001m 

, N=l, m = l gram, F=1.33 

u 1.33 x0.33 x 100/1 

/?au Bray I1 

BXDXEIAC 

1'1 6.0 !~lnlnhl~n~lff&6%~~60~fl~ 



3. dieriirnl~liluacupPdaJ1~~1~ ~ntJ?d Atomic absorption, Spectorphotometer 

3.1 iiaedi~nisdii~a~wi~wdn 

d<u1swrw8n%w$w&xxh 

- 
- - 

d?uimrwbn%od~od&aaeii~ I 

3.2 5aeriianisiiuamwi11aJ~nid~ 

al7uimllusnidar%wGpd&aaeii~ = 

792 (pg~ml) x 100 ml 
792 (Pglml) X LOO ml x100x1d6/1 .0630 

7.45 % 

7.45 % 

741 (pg/mi) x 100 ml 

= ~ 741 (PgJml) X 100 ml x100x1d6/l .OM) 

7.41 % 

al3uim~~usn1darSuGw~aaeii~ 1, 741 9% 




