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ABSTRACT

Identity and determine the chemical and physical properties of hydrated lime by Near Infrared
Spectroscopy (NIRS). This is a technique that is fast in analysis and does not destroy samples to be used
in qualitative and quantitative analysis It is a supplementary information for the determination of criteria
to support the law on quality control of soil amendments. It was found that hydrated lime, marl and
dolomite have unique spectral characteristics. Classification by cluster calibration. Derivatives 1st
Savitzky - Golay 9 Points (dg1) and Normalization to Unit Length (nle) pretreatments can be classified
well. 100% accurate prediction for that soil amendment sample without other calcareous samples.
while 40.7% can be classified or detected of mixed soil amendment. It is best classified as a mixture of
dolomite and marl, mixtures containing hydrate lime and other types of soil amendment were less
classified or detectable.

Chemical evaluation results in the CaO. The pretreatment was Sa3, ncl, dbl with r-value of 0.93,
SEC 2.46 and SEP 2.40, CCE was ds2 pretreatment had r-value 0.90, SEC 3.21 and SEP 2.57, pH was dbl
pretreatment had an r-value of 0.82, a SEC value of 0.04 and a SEP value of 0.04. Accuracy of the t-test
paired two sample for mean values were 0.15, -0.68 and 0.005, which were less than t-critical. Calculation
of % Recovery, the items CaO were 92.10 — 109.23, CCE were 94.48 — 109.06 items, pH had an absolute
difference of 0.01 — 0.11, and the precision assessment of %RSD was found to be 0.01 - 0.86. and 0.04 - 1.18
on the CaO CCE. The NIRS analysis was able to accurately and have precision for determine of CaO, CCE

and pH in hydrate lime samples.

Keywords : hydrated lime, soil amendment, near infrared spectrophotometer
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Al 12 @un1susunma (Pretreatments) wuu dbl wasmAuduiussemnenvaadl
mﬂﬁawfﬁﬁama LAEAN9INTE NIRS 109318N15 3T 129 pH
a) aun5USuLA (Pretreatments) LUy db1
b) ﬂ’1ﬂT]lIﬁMWuﬁiu‘vnNﬂW]’NLﬂEJﬁ]’]ﬂMENlJQUG]ﬂ’]’i WazA2133 NIRS

2.3 MsUszliuauuiy (Accuracy) 91nM135UsELluNeadn ttest paired two sample for mean wWuan t ila
AMNMIANI (e ) HA7 0.15, 0.68 waz 0.005 Fauesnan t 1INANTIT () NIAII % Recovery 3183
Ca0 fA1 92.10 - 109.23 578115 CCE §1A1 94.48 — 109.06 578715 pH fiA Absolute difference 0.01 — 0.11
aaﬂummsﬁaau%’u (DEQ, 2013) wazMsUTEEI UALL B (Precision) 11 %RSD WU iA1 0.01 - 0.86 LAy
0.04 - 1.18 Faagluinaumeousu (AOAC, 2016) Tusiens CaO CCE uandlifiun msﬂmﬁumwmﬁéﬁ%
NIRS TﬁjaLﬂivawimm CaO CCE uaw pH (514971 3) IumammuﬁmimamqLL@Jum wawdiaudies

amqliﬂmumsmaaamwLﬁumiaiwaumﬂmaLuwufmﬂﬂaumamqmmuuaﬂ Tunsasneaunis
LmaLmﬁnumamﬂqumamammuumwaLLaxmaUﬂqmmmLuJiiJmuﬁuaamamwnﬂmaqmsmwlfmaqmms
ezl graunsiethulesediuandsnalnitulaemafinumasesndlumsansaunisia
mﬂﬁ'ﬁyul,t,azﬁmmaLﬂﬁﬁﬂizmaaéwaﬁwLa:uar"fuLLazﬂaaUﬂqumﬂ%mua%q

A13197 3 UszlluAuuau (Accuracy) Wag AALiies (Precision) U99N153LAS1EMA838 NIR
318N15MAEeU CaO CCE wag pH 91uIU 45 A79819

Accuracy Precision
Text. Tt Evaluation %Recoveryl/ 9%RSD Criteria Evaluation
Parameter

Absolute

difference”
(€10) 0.15 2.02  non significant  92.10-109.23"  0.01 - 0.86 1.9 pass
CCE -0.68  2.02  non significant  94.48 - 109.06"  0.04 - 1.18 1.3 pass
pH 0.005 2.02 non significant 0.01-0.11° - - -

e Absolute difference Ao AFUYIUNAN1ITEMINAIMILAT WAZAIAINTT NIRS
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d3Unan1 ARz UaLaUBLUY/ALULLN

arsUfuussAuvdayuun Yuinsa waglalalun fawnasufiduendnwaiamsfiannsadaduun
Tasn1siarsanendnunl uazdmunosnsuauasuivUsiufuansanafuiiddnvaziudsunami
Samandumsuaudnany n1sdnsuunlaenisdnngu (Cluster calibration) aunisusuuns (Pretreatments)
WUV Derivatives 1st Savitzky - Golay 9 Points (dg1) wag Normalization to Unit Length (nle) @1115049
Fuunlad viunglassnsgnasssesay 100 dwiuiesvansuiulgaRusiatuiludfossuriadunay
TuvaAifos1suna mmmﬁi’wLLuﬂiﬁyﬂﬁamiaaWUﬂWimaugumﬁmgu S8 40.7 %qwudﬁmuﬂiﬁyﬁﬁqﬂu
mananlalaluniuyuansa aunsiaufiyurmnauduyusinduazsuunvienanuniswadlavesas

nstssdiuamaadiannisiadnesuiunullasuasuiulaaunts anuduiussennaninis
pAnAulAsLazAaaTiannTesfiRnTs fuimneds PLS calibration Uiuumsaiunasuuasidenisuuung
awnau (Pretreatment) finauauasifign wuan laaun1sufuunsifian 519013 Ca0 MsUFuLAsauns
(Pretreatment) WUU Sa3, ncl, dbl A1 r 0.93 A1 SEC 2.46 uazAn SEP 2.40 578M13 CCE nsUfuLAsEunTs
(Pretreatment) WUy ds2 TA1 r0.90 A1 SEC 3.21 wazA1 SEP 2.57 518113 pH n15USULA 3dLNS
(Pretreatment) WUy dbl A1 r 0.82 A1 SEC 0.04 wazAn SEP 0.04 NMsUsziiuaLuLL (Accuracy) 91ANT
Uszifiuneadin ttest paired two sample for mean Wua1 t fila1nmsewaal (text ) e 0.15, -0.68 wa
0.005 eupsnan t 9INANSIT (terit) NN3AIUIRL % Recovery 51813 CaO diAn 92.10 — 109.23 51815 CCE
finn 94.48 - 109.06 578115 pH TA1 Absolute difference 0.01 - 0.11 agﬂumwﬁaau%’u (DEQ, 2013) hagn1s
Uszifiunnaniles (Precision) 990 %RSD WU §1A7 0.01 - 0.86 waz 0.04 - 1.18 Feagluinaumeanusu (AOAC,
2016) lus8Ms CaO CCE uanslmdiun mavszifiummaaiinasds NIRS lefins1zsinu3unm CaO CCE waw
pH Tusfoenayurnilaesisusiug uaziinnuidies

nsunauIdelulduselevil
1. a@nsadumaila NIRS "L‘LJ‘LSZ?MﬂWSﬁ@Laﬂﬁﬂwzﬁamﬂm%’myjum’;LLazQuﬁnﬁmﬁlu M3IndLunTayu
LLazﬁmﬂsdinzLﬁumL%w%mmiuﬁaaéwguma wadunmadonlunisiasis falsendn wavsinig
Tngluvinaneioens ammﬂ%ﬁm@ﬁﬁ?ﬂﬂuﬁumwEJLLaanamﬁ’aﬁUt;’imeﬁ
2. Lﬁuﬁgayjaﬂizﬂaumsﬁmummmsﬁumsm‘%amw%mm%’uﬂgwmamsmuammmwmaqmiﬂ%’wqaau
YINTUITINITLNYAT
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