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Effect of mixing factors on the distribution of iodine in granular salt
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Abstract

The aim of this study was to evaluated the effects of mixing temperature mixing speed and mixing
time on the distribution of iodine in granular salt. lodized salt were prepared by mixing salt solution with
potassium iodate. The mixing condition were mixing temperature (40, 50 and 60°c), mixing speed
(13, 18 and 23 rom) and mixing time (4, 8,12 and 16 min). The samples were collected from 5 preset
positions of the mixing tank. The results indicated that all the factors affected the distribution of iodine
in granular salt. As mixing time and mixing temperature increased, the distribution of iodine in granular
salt was increased. However, In case of mixing temperature was increased from 50°c to 60°c the
distribution of iodine in granular salt was decreased. As mixing speed increased, the distribution of iodine
in granular salt was decreased. Therefore, the optimum condition in this work was mixing time of

8 minutes and mixing speed and mixing temperature of 13 rpom and 50°C, respectively.

Keyword: mixing factors, distribution of iodine, granular salt
A1
Ao Y = A Ao ' ' A a ~
indadadlunassaynsniansnzilutaunaninaendawialunjuinngt 0.5 adwns douldly
GRAIMNIINDIMIINIIN 1 HNAes T8a a1 uay ﬁﬁ‘ﬂm \Ha9anTIAIgN waziiiedaInNaninaeNauIm
iummv@vmﬂimm,mwnumemmi@mwﬂ vty mmammL@uimﬂumm@memauwm CRRG

ﬂ@ﬂﬁ‘ﬁ‘NIuﬁQ\ii‘” ”M%Qﬂﬂ%%@“’ﬂﬂﬂﬂﬂ\ﬂﬁﬂﬂ’]’]ﬁJLﬂIN"ﬂu‘ﬂ’a\‘iLﬂ@ﬂVI@QﬂIu LA mmummmm‘ﬂmmaumﬂ

mgmuq '1/]’]1‘1/1Lﬂﬂﬂ@ui"&L@lW’]%ﬁ[ﬂfJV]ﬁl@\mWi‘lu@’]ﬂ’]?ﬂNﬂLLM@t‘Hum i;_jNam\mw%mmmmmmmm@@ﬂu

InAnwEynn v 6111428018219 AnzgRAUNIININERT anntumalulagnszasinddiaunmsaianssla
*a14198 ADLTRRAIUNIININEAT antumaluladinszaaindndinmunmisaianszils



X A & eoa v o v = o ! %
uanandindeiliadfanldlunislsznaueiuisresiiuemisuazaiaFeu AaEsIANYNAINAIINILAD
atnslafimuainnisdismalull w.a. 2552 aasnsuananAansnIsunnEaeuIn nnnisniszunndas
ar 90 HnaznisrneanslateaunanfusenisdaunsziaafiuudAnyniinasdanisimmn ssuudszamuas
ANBIUDUANNIIN (335MT viaifiash, 2554) d1dnanuaniznssunisausuaze asliulgelsznansgnaag
P A A ° Y A a Yy A A = o ! a a_ o | a
Faunaauilna Tnanuualiindeuitnaardasilfiuinlelenuladdaundy 20 adniu uacluiin
40 FadniusamnaeUslna 1 Atandu dszniasinaiaasauaguinaeynaian ldiluevnsize ldudiunas
wraiudoutlsznavaatans sandanaelanldidudounanlugaaiunssuaimisson (Useniansensas
ANE9TURT, 2554)

inaeasulaleny wndenziauazinaaduardiinanslalenuasldlulsuionantdes wsiiiluy
Funuinaiiessananusiainisaassanae Tnoanslelanuildasaslugilaadlelawmnuazlalelas saati
i uaaideulelowa (KI0), Twunaidunlalalasd (K1) iudy (Funsniud nesulad, 2542) Tag

° 4 a Ao ) ] = = = S A ) ]
annsdnsaanaetitnanatming ludsemalvnenudn dsnnlelepuluinaadsulelonu dAagszndng
1.58-670.10 ALEN UazNan1dlATIwiiladeudnndnasiainaosiulelanulidaA1asisziing 20 - 40 AN
1 Tun N9zuIuNNINGS LAZNITATLIANNITLIUNNINAS (5WAL a73Na uay UWANET BRgaI9, 2553)
Tutl w.a.2554 anntiumaTulatingzanundi§IAmunsaIaNszivas lfganiud tineue N IsunI981ue
wazenuazgian lunsaiedesnaunasidinlalenun duiudisznaunisaunadnnfdss@nsnimuay
anunsnpauAxAnnanaesinaedIn leleaulinduldmunnguuieimue eatdnalsfinuaresnansinans
winneAuNIsHaNnant wazliainisalEiumnasilda (Areekul et al., 2011)

luifaqiunszusunisuasinaaidmaiulelafussivgaainnssululsvimalnel43snsnan
agniadnsaeaiudoulun uarnudissnaunisanusudeasnnnldianig visarATasnan i nisnanly
' A a ] =l A =3 A dl dld o 3 dl ]
VaiaT n1sannuasazantleleruasuunaalauuataniu wrananluAsesiiansuzadtapTas i nay
(Areekul et al., 2012) aginalafinnn n1sldan1nzlunnsuannldiunzannilinisnszanssnuedle lanulu

4 @ P P L A o o rid v a A @ = a A
naaalld uarliFafiaandvregendanngusaaniuua seiuneinisudminaeidaidinlelonud
Usg@nEn1mauInTu NudaaHassAneneadeluntsnanngsnasanisnszanadaaeslalanuluinaeida
TunsuaninaasigLATadNann AN AR aLeFas Tl iNas il uinszusuntsudanaalngiula Tamu
sl

4 a
adnsaluaziang
1. NITLATANFAIDLNNADLIIA
° P < P = a 4 X A a v = @
TNADLN AN LTENNABNTIA1ATNFATI T AN NTULATL SN e Te AL BN ALaaNaeLln Tae
AAINZINANNTUAINIETBIANTINITUNIATIIUGAAIMNITN (FDAUNALLTINA (H8N.2085-2544) UALAIAIIZN
3usleleAUENAUARE3T LMLAITURINA U89 AOAC (1984)
2. mswasaNdIsazaginnadidanlalainm
Falnupdigenlalowmm (KIO)) WINNN 6.36 NFH LAAZANLA2EUINAYW A nTuLFULFumsluaam
U5 umsaunn 1 ans waawenlEdnw e lildansazanainwnamedlalawmdinduiasas 0.6360 Tngin
WHNEaUTNIMT
3. nMsAnmtlasaninasanisnszatgsluadlalanuluinaamausing
A A e o = © = = | %
wpraaian ldlunisnannaaianazansazatsainunaidanlalainn updeslunay wazld



mmLﬂiﬂ’mm:ma‘ﬂwLLML%M@I@Lmmﬂumﬁ;mmmﬁLﬂuﬁqmmmmLéfushuquﬂ’ﬂma 50 LHUFLNAT
melutlszneudaslunaniifidnsausduniy 2 lusiiyn 15 espfudeuan Taaiadaildlunisanlsd
ansazanelelenudwivaauunindeaidauiagda 1 Aadwnas et munaniaylunsuanie qumal
3 92AU (40, 50 Ua¥ 60 avA@aITea) ANIETaLTUNTHAN 3 92AU (13, 18 UAY 23 TALAAUNT) LAY LIA1
TUnN9NAN 4 526U (4, 8, 12 WAT 16 W)

nsuasnaadauazansazatainunaidanlelame lddnsdoussudnanaaia 15 Alanin uay
asazantwusaiFenlateinn 158 fiadans Wldinaer3lnaiitiauidudusesleloniu 40 AiMdu maaniaz
B | AILLAUNNINARESTiULATY andufusaetsmusming 1 Afsrunlianunn 5 fumis
(Fagdil 1) mefusedne 300 ninluuiazsuve udadsussqindeiniginlaleduadlugenaneiau
(Polypropylene) LmzﬂmNﬁnﬁfmm’%mﬂmmﬁﬂﬁﬂmﬁu%ﬂmﬁ@mugﬁﬁm (30 R9ATALTEA) AUNINAY
Ainrsitunndlelefuuazasdunsiansiude 1

s B

Figure 1 Sampling Position of Mixer
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Table 1 lodine content in iodized salt of 5 different sampling positions in the mixer at 40°c mixing

temperature and 13 round/minute mixing speed

Mixing lodine content (ppm) in sampling position of mixer
time Rep Mean"™ %CV
(min) 11 1.2 2.1 2.2 3.1 3.2 4.1 4.2 5.1 5.2

1 3120 30.66 29.01 29.12 3657 36.13 46.31 4555 4204 42.37
4 38.30£5.43  14.19
2 3668 3668 3547 36.68 40.62 38.87 39.85 4292 44.89 44.45

1 35658 35.69 3547 3558 37.12 37.34 4314 4281 39.63 40.84
8 38.41+2.62 6.82
2 37.77 38.87 3613 36.13 36.24 36.57 39.42 40.29 41.82 41.71

1 34.60 3460 37.01 36.79 358 3547 38.87 39.2 39.09 38.98
12 37.36+2.63 7.05
2 34.05 3547 3536 3526 36.13 35.04 4062 3996 427 4215

1 34.82 3515 3658 3526 36.13 37.99 39.31 40.18 3942  39.09
16 37.78+2.49 6.58
2 33.94 3504 36.24 36.02 3942 3942 4248 41.82 38.87 3942

" Non-significant difference(p>0.05)
Remark 1.2 — lodine content at sampling position 1 of mixer in the second round of replication
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Table 2 lodine content in iodized salt at various mixing speed (round/minute) and mixing time (min) at

40°c mixing temperature

Mixing speed (round/minute) Mixing time (min) lodine content™ (ppm) %CV
4 38.30 £5.43 14.19

8 38.41+£2.62 6.82

13 12 37.36 £ 2.63 7.05
16 37.78 £2.49 6.58

4 38.35+7.27 18.97

8 37.83 £4.57 12.07

18 12 38.24 £+ 414 10.82
16 38.64 + 4.30 11.14

4 37.01+£529 14.31

8 38.39 £ 5.26 13.71

23 12 37.08 £ 3.55 9.58
16 37.92 £ 3.38 8.91

" : Non-significant difference(p>0.05)
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Table 3 lodine content in iodized salt at various mixing temperature (°c) and mixing time (min) at 13

round/minute mixing speed

Mixing temperature (°c) Mixing time (min) lodine content™ (ppm) %CV
4 38.30 +5.43 14.19

8 38.41+£2.62 6.82

40 12 37.36 £ 2.63 7.05
16 37.78 £ 2.49 6.58

4 38.47 £5.00 13.00

8 36.91 £ 1.96 5.30

o0 12 37.13 £ 1.81 4.89
16 37.00 £ 1.69 4.56

4 38.40 £ 8.10 21.11

8 37.46 £ 3.37 9.01

60 12 37.05+2.84 7.67
16 36.76 £ 3.12 8.50

" Non-significant difference(p>0.05)
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