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Abstract

The purpose of this research work was to study the recovery of metal from dross
of Sn-Ag-Cu (SAC) alloy by using primary and secondary recovery processes. The primary
recovery process was heating and mechanical squeezing of the mixture of SAC dross and rice
husk. Rice husk was used as additive substance in the metal extraction process. The effects of
temperature and quantity of rice husk addition on the recovery of metal were investigated. The
experiments were performed at temperatures of 400, 450 and 500 °C. The amount of rice husk
mixed with the SAC dross was in the range of 0 — 150 grams per 2 kilogram of dross. It was
evidenced from the experiments that rice husk enhanced the recovery of metal from the SAC
dross. The optimum metal recovery of approximately 73 % was achieved by employing the
extraction temperature of 450 °C and the rice husk addition in the amount of 50 grams per 2
kilogram of dross. The secondary recovery process was fusion of the remaining from the primary
recovery process (i.e. the secondary dross) with sodium hydroxide. The fused mixture was
leached with warm water and the metal was recovered. The experiments were performed by using
the mixing ratios of secondary dross to sodium hydroxide of 1:0.5, 1:1 and 1:1.5. The optimum
metal recovery of approximately 99.9 % was achieved when using the 1:1 ratio. The recovered
metal was consisted of 2.6 wt. % silver. The filtrate and the fine suspended from the secondary
recovery process contained small amount of tin. The silver ion content in the filtrate was very

low.
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122 AITUIUMINANNIOU (Pyrometallurgical process)
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- ﬁWﬂﬁﬁ?MﬁU Formaldehyde
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uazld 3 ml 37 % Formadehyde (BDH , Lab) Daiininesalonda (Watch glass) niuse 11
Yszanar 10 WA wdWh 1UAwY  hot plate AaNuFou 60 -70 vam auae l1/dszmna 1

3 a a a Y o y v a
“]f'JIEN ﬂ%tﬂﬂﬁ%ﬂ@ﬂiﬁﬁﬁilﬂﬂﬁ"ﬁ? NI LL@’J“L!”I"IJJLN"I anmamuazawim
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@1382810 Sodium thiosulfate 1301d Na,CO, a3 llimnigurgdl 1000 osruwaisod 1z la

U

Tavzquaoni

' v
I o

H. B. M. Tang Boon Seng (2006) fAn¥11vezdannsetinanuuinvumanateily

]
[ S )

9 ad a d [l
Paymdinghdeamsmsud ez luvezdannsoindazii Tanslianlzuogiad

9

2
v A 1 =\

) S a I 9 Ay AN
nszuaums lumsi lanelmnavauu wu Tarzdu 1udu Tuauddeiitedinnunere
o @ a adg a d . .. .
nduauTanz@dunnvezdiannseting  1agl¥nseuIums Leaching, Precipitation U@y

. . . . . ad a d = a 1A Y qu’ 9y
Liquid-liquid extraction luvezdiannseindazllanzquegilsna 592 % auiuasly
Chloride leaching Tumsana TanziRusenunlugi Silver chloro complexes B1AMTNTUVD

s £ 0o 9 Y . . A 2 v a A

Aan 15AnTuagi 1¥nszuIums Silver leaching NIUMINAIY Tagn5IAN HCl HI0MS3
Y ]

1@AN NaCl ns5zuauMsHans00511818 1aen1s 19 Shrinking — core model H9e1113030051
1 4 [

leaching G?Qﬁ”liJ”liﬂﬂ’J‘].lﬂiJﬁ@]ﬁﬂﬁLLWEGUE’N Silver chloro complexes mﬂﬁuﬁmmmwmﬂ
a 9 csy = = dg’ a 1% I J

TanzFagouilazlinanuadosinniun pH = 12 msdsvanuiunsa — a1 (pH) Vo9

o w < 4
miazmﬁlmminm%ﬂﬂle,Lmuazmaﬂmﬂmﬁaxamuéj’ﬂ%mé’eNWflmﬂ@u 1“ﬂ5$ﬂ3”ﬂ13

Y
Y

Liquid-liquid Im351% Cyanex 272 1#m3 Leaching #1 #91114395n5 19 Dithizonate Tumsth

v A a 9 dg’ 1w I 1
ﬂaUﬂuIﬁﬁgNuﬂﬂﬂN1Vlﬂ 100% Iﬂﬁlﬂluﬂgﬂ‘ﬂﬂﬂnﬂﬂuﬂﬁﬂ—ﬂﬁ

O. N. Kononova, A. G. Kholmogorov, N. V. Danilenko, N. G. Goryaeva, K. A.
Shatnykh and S.V. Kachin (2007) #nzimsiinavuaulanequainveuriae (Residue) 910
113 Lead-zinc sulfide Taglul¥nszuiums Cyanide 921% Sodium thiosulfate 118¢ Potassium

. v Yy < Y w < A a -
thiocyanate umfuz%jmiuamﬂum@,%wuﬂ LK-4 aaaumaﬂawmu
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E. A. Abdel-Aal and F. E. Farghaly (2007) #nz13dutlslumsihnduaulanziSu

910 Photographic films #18n3a’luasn (HNO, fe a1 quugil anududuvensa wa

Usinghaunsorhnduauduld 98% Taelduuiaves Photographic films — 2 mm gaivifii 90
= I A 9 Yy 9 a A o !

peraadoa Huna1 50 il Meanududuvednsa luain (HNO,) 6 % fnoasidiu
I 1 o @ a

YOUIABVBUHAT 1:10 D4 1:50 g/ml ATLUIUMST Cementation a13131AdUANEY 1A
a [ = £ a d'i 9 a 4

100% Iaomsiaunelanedanzd (Zn metal powder) Famalaviciqu (ioly SEM UAs1eH a2

wugdienay vinaoymaiiululaswas

L. Duogiang, W. Jikun, W. Yunhua, J. Jibo and W. Fan (2008) ANYINTZUIUMS

1 . . 1w J ¢ I a 09)1 a
WU Silver bearing low grade Tuusdalua Tuvanagu dsznaiu suiuizmsauanlu
Tumsuen (u dangd  wazazimeenun JunszuiumsimadnImdenloTedu (Sodium

a 1

. . d‘ = d‘ ) v A a Y a wvAa
iodine) NYUNHUITHIN 90-170 DIMUBALFY emsinauau lane iy Gluﬁ@iﬂ;]‘ﬂﬂfnﬁ

£
Y

Tumruzovlown (Autoclave) HmsAnwidmls Ao gaurgll anududuveinsa maau
TmaenloTodu u3eUDOATIU 0T IMI IMavedeanTaY  moinduauTarzkuuas
o ~Aq Y A ' ° v A A o Y

denzdldmniiga  MnwamanaaosnuNaunsnihinauAuduuazdinzdld 71.5 % uag

41.29 %

1 ad a 4

Y. Juni Park and D. J. Fray (2009) #nu191luumaediannseiing (PCB) a¢iiTane

d’d 1 1 ] a = o ao dyd| v o ISR o A
nuAlziuegunn 1wy (U Newad Ayn Need1 NUIRBINEIRUMII Tansimnduaun
Tagldnsananos (Aqua regia) Tumsazarolagldonsdiulanzuaznsaog  1/20 (g / ml)

a o [ 1 . [~
TasTanzquannsminauauinmnld 98 %  @rumianfon (Palladium) dzanaznewiud

1 k4
uaa Ao Pa (NH,),Cl, U5maiianaznou 93 % voamiandeuiiarug 1n1sian Dodecanethiol
4 4 a o

nazlamfeuTulsla'las (Sodium Borohydride) avlugisazanaiieliinalangnesdioynia

seauu U ansoi lavgnesmnauavinyseunm 97 %

I3z awlsas (2009) Anwinlasamaad TuihilumsnaeeuTane Tavgway
a [ [ 1 ] o a a <
nazsgliumilos o Tudednlszinna q u nesd Ju neuas sxglition man
% = I Y @ U a o Ja o a A Y 1 Y ' o
danzd dludu  dedumaadanniiainlarztu Ngnamdelvumaaevedaaitdue
Y 1 d‘ [ d‘ a A o ax a a Y a wvAa =
laun wiewlszay wiesnwdasensel nadovlSinutuvesienljiams luefaae
A a o a 4 5 I
1$33MIUAT12H 1835091288150 (Volhard’s method) Fudlums Inmsauuuanaznoulag

T¥asazanemasgiuInTe laouua (SON )dlud InunsudiiowSunavesganes loou
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Tumsazae TastimsazansuenTuiielosowu () Fawla (FeNH,(S0,),).12.H,0 Hluduain

9

4 Aaan Yo A
191p) ﬁNﬂWﬁ“ll@\ﬁJ{(]ﬂiﬁﬂﬁuﬂimlﬁﬂﬂulﬂﬂ\iu

Ag¥(aq) + SCN~ —> AgSCN

13720819 qIASAWNINTIIU AznOUTU

[ ! - o aaa 1 Jd o
1819107 InTe lasguua (SCN) sinlgAseedauysainy Ag * InTelasnualosoy
- A a = IS Y ) aaa @ 2+ Y = = =2 a
(SCN) fmnnuweriisudanies azinlfisendu Fe Idasazavfuaidaaaidgagd

(End point) ﬁ’qﬂﬁﬁ?m@iallﬂﬁ

SCN (aq) + Fe’ " (FeSCN)(s)

PUANUND duAnDS 15T aeFUA

wieannluaisazaendunaranseotuas Fe’ azanaznowmilulenson lod 1a

E
AAAY A

Y c?/l { o =g a { a
astuasazaneiiun lnmsavzdsaligniilunsa A5 iNderdeninsuesgagaetiinny
A 9 9 4 o 9 a wa Y o G A A Y

amandou lamsz dmoauypd Jagiudealfiams IdhiunaTuTaduazinTeslodun

d't:d a 4 a Ya a 4 [ vAa U A Y o [ 1
ununIsMnzRuuay Taelismsinnziuuuda Tuiiananneldas lnmsaian

1 o oA : aaa { 4 aaa

anuandndnldsunlasveslfisenlsasazate Tnunedou Tus lua (KBr) Unsende

Ag " (aq) +Br (aq) - AgBr(s)

GAFGERIAN MIazeNINTIIY AZNOUTINADY

Tasiifeslfiiamsvaiumsazmaiiodsade It ansouenTansiiui1dTaens
matanalifwaznisvasuTasase 3insnialiihei18Taesdaznen AgBr 7.2 nfu
NH,OH 62 5% Na,$,0,"5H,0 avanederndulsines 1 ans deuduauaaaiuiiay
wazdeIan AT ILINve M Il unssuaas N sy aana
unamsueusuaslumisazarsdidning ladfasen 1305 vundesenszualr oy
nszuans T 0.017 Taad Tusenafiansfiszmumsazashlde

S3msuenTanziiulasiimsvaouTaoasainldlae Winznen Agdr nudaldly

A [ Y [ i1
a9 NI uAN Na,co, as lwauludSaiminuihminaz nouiude ilesae1n



15

a { a 1 ] Y] Y] I~ a
TanzRunviasuuenesnuIINaIsuanalagdie uazsrelinssuduiudeuves Tanzqua

d? A v Y 1 =
YU Qﬂlﬁfq}ﬂﬂi“ﬁ@lﬂ\‘lﬁi\?ﬂ?1 1,200 D3fLs s

A.R. Alonso-Gémez and G.T. Lapidus (2009) Anmmsdudaaziahilifazans
ponu UnITIIMTARANDIR 1aziT1 TAg14 Ammonia Thiosulfate N321IUM3H1 14 EDTA
Wiol§Asenatios luaisazarensiivziufy EDTA oz Thiosulfate 9231 1¥nszuanms
afianeam naziiuanad 3eziutudeudueala (Phosphate) asliliedudang il
Aza1800nNIN

v 9
U

Usemmssn datiu ( 2544 )  ATelAnEIMIAnaayn Marumensveslsg

'
A o Y < 3

= Y @ J =< ] = @
DYIAYNNINNIAHINA Iﬂﬁlﬂﬁﬁ%ﬁmﬂ’w@ﬁﬂﬂau LLazﬁﬂH1ﬂ13lw1ﬂuﬂuﬂﬂﬂj%mﬂi~ll’l€lﬂi

U

v A

o 1 [ @ 4 c'
on'lesd APUNITATAIY WANITNAADINLI AIZUIUMIazAIgAean ladananyn ladl

E]

{ ] @ Jd 1 @
luvazinszuaumswndudynivulmden lsason luanounsazateamisoanadynla

E]

' 73 2 ¥y d T Y a 4 =
A 98 mlesidud uaasldimuinszurumsmnduayndielmdeonlansonleq wiuzh
o o v A 1 1 " Y ~ a =
wihulszgnd lumsanadynonngumigiaus la Taemsuniigavgil 650 oarusaiGod

o 1 Jd L 3 - 4 {
nazlddadiuTmdonleason laaaeayneonlea ludusiiny 1.43 : 1 ewldeugidynl
' A 2’ Y
agluanmwiazaroi lavua

. Y Aa = aaa d' a d? J a %
Harris ( 2007 )Vlﬂ’ﬂ‘ﬁ‘ﬂ1ﬁlﬂiﬂ§]ﬂ381ﬂlﬂﬂﬂlui$‘ﬁ’ﬂ\‘l Sn 19z NaOH Iagtaua

4 1 Y

a 4 9 o 1 a SR =X o 9 = v & a
pond lagn1e1Adn122AINa 17 92109 Na,Sn0, Tudiaza1enilla vuzideanunmna NaSbo,
- N < v
1Az Na,AsO, UMY HIApINIIA00NIINAITazaI8 1AY Sb azanaznauiu Sb,S, A8n13
1A1 Na,S 11890509900 @IUd15U52N0DY0N As IZANHANOBNNINGUNYUARINT 35 IR

B EALAINIADBNAIINITATOUB U

Y A A < @
Chansaksoong , Sa-ngern ( 2006 ) ?fmg”|msaﬂﬂagmuamiaﬁ1%ms fusion nNU

a =

Txdonlaasonledigumngd 800 — 1000 e uzaIFoa 1181 3 ¥2Tus wu@wIsaana

U

v
a A =

9 J a = M 9 = 4
i’]ﬂiJL‘L!EJ?J]’lmJ”Iﬂﬂ’N 90 % NYUNHY 900 DAL ALKYT LIA1 3 %quﬂi%jﬁﬁlﬂﬂullaﬂiﬂﬂll%ﬂ

EY L]

1190721 100 %

Miskufova , Petranikova , Kovacsm , Briancin J. and Orac D. (2009 ) AnyINIana

a A a A < . Y 2 s a
2PULUININDYULIUINATO Tagns Leaching ﬂUI%LﬂﬂNVlﬁﬂiﬂﬂVlcﬁﬂﬂ PUNHY 60 DIAUYA

= A Y 9 = oA ~ =~ o (]
5i1dlsf ‘wmmwmumeﬂ%m&m‘lamaﬂ'lcmw 10 % NYUNYU 90 IR UFAUFYIT DAITIU

£l

)}

< ! a A

Y
ASoanoa15aZaeAD 1:100 1341 120 mﬁmmmﬁﬁmamuﬂu"lﬁ 42 % WRMHUNYDY

U

agiillionnse 98 % vesdsazay
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K.E. Lobber and H. Antrekowitsch (2011) fAnyinmisdafiaogiition Tassuainnms
o v A a A a A < ' A o o
induaulavgegiiionanegiiiionaioa neunzih liilinay nszurumsezazasuas

[ < 4
ﬂiglnuﬂTiW]QﬂjTN%@UﬁTNTiﬂﬁﬂﬂ ATOW, salt slag, @@ﬂllcl‘fﬂ INNNIT leaching W?@@]ﬂﬂﬁﬂ
v
14

(Y] J
1.4 Iagilszasnvedlnsams

1.4.1 ApInszuaumathnduau Tanenay (Metal Recovery) 91nA30aved lanznay

FLHIN AYN-[U-NDIA

v
~ =

I A ) [ Y
1.4.2 !ﬂui]‘ﬂ!il]g{ueuaqﬂ]iﬁﬂBTﬂjgufJUﬂ'lﬁu']ﬂauﬁuﬁlAlﬂLﬁerJﬁﬂ‘V]lﬁa@ﬁnﬂﬂjgﬂauﬂAﬁ

a

a d'd L] a o o Qy &) t:' o w
WOR magiumw"lmauauﬂamamuaum"lwm 1NN

1.5 YO UIUAVDINITIVE

1.5.1 An¥Ingzurumathnauau laneweay
=4 a d ) [ = d’i ) [
1.5.2 Anewanimes aemitnaunu laviznay et langnauesnanasoaun

=
g

1.5.3 Ane1seanimmueanssuaumsinauay (Recovery)
1.6 wanmanazlasy

o { 1 [ 1 a
1.6.1 annsori lavignaunegluasoavod lanswaussnIng ALN- - NBIUAY
aaum 141wl
a [ 1 = a (%) a o
1.6.2 aatlsnmadoaved Tangnan 521N AYn-Iu-nouas ludaonvosusEn lne
P 2 sy (A o o
saudmuaneuas 1 $199
o Y o o A d‘ Y =
1.6.3 @13011A1m3 NIz uIumMsna Ay (Recovery) 7t laanmsanu’ly
ud lvilymvesusang uazgniluTomaas 1u'l4
9 a o d‘ o a A
1.6.4 laumanuiseminaus lumsidszagumeludsana wiunmnansoe

M5E15IVING
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d‘ o QW
1.7 a91uNMn1398
a a 1 @ a J
1.7.1 mm%nmﬂiiumﬁmumamﬁﬂ AUSIAINTIUAITAT
a @ a J a ]
UNIINYIAYTIVATIUATUNT 'JT]EJH"U@IWW@GLWﬂJU
a o 4 Qy o A o w 1 v A an A
1.7.2 138N "lmumu@ﬁmamu@um'lﬂm 9109 80 ¥ 8 0. ANALAY A.ITA B. LD

<
9. QNN
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EMsautumMIdY

ax o a a o Y [ 4 d‘ A dd‘ 9 o
APNMIANUUUNITIVY il%ﬂi%ﬂi’]‘ﬂﬂi]fl’.lﬁﬁ] Q']Jﬂim inFoele tazansain 1 lunsii

v A 9 o a a o
NAUAU (Recovery) Tavignay 1115 UM sA1iluNINY
w dd’ o = =\ W
2.1 ’m@;u’azmamuﬂﬂunnmmumn%

2.1.1 a50a1lgugii (Primary SAC dross)

Tunszurumswanlavzdynway Tangvasuralszsinlgnsedueondgiauly
<3| J ' a ~ ' < Y <
o1 wazaznaeilulavzeon ldaeseguuRI9zi38n71 A50d (Dross)  aNHMUZVOIATOA
~ A o o ' A o a £ o v d £ g
sl Tavzuazmaaamzluniy nounvzduiumsvugllanzazimsanaSeaoen Ganiod
a 2 a a a o s z:y
wiiatl ldvinnszurumswaa lanenaudyn — 31— Nowas ¥o9 UTHM Insuaudauana
I A o o o Y < . 9= @ A o
uouds i1 3110 3913 INA Primary SAC dross I@ANBIANYAZNIIMENINLAZIAN A931)

U

n21

sUf 2.1 dnwmzaTeagugl (Primary SAC dross)
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a

A d <
1. PRanawessinuazesnlsavesaioailgugi
) < aa J Y A . . 1A a '
W1aSealgugiins1zndIeinTod Atomic  Absorption  WUIT TanziIueg 0.72
P < ' & < ' Vo { § o
nosiguduaz luaoadmunniziluTanzaymiudiulvg dsansen 2.1 uazilioni 1y

a <Y A A 4 1 < [/ =
AATITHAVYIATOIXRD (ND1199AUTENDUA ] VUONAIOH Naﬂswﬂmuﬂuiamﬂuﬂuaz

= J o ~
ﬂuﬂﬂﬂﬂllcﬁﬂﬂﬂﬁ”liﬁ‘ﬂ 2.2

a

~ a d A <
f13°19N 2.1 Wmmiwmﬂummmaﬁﬂgu{]m

519 Sn Pb | As Bi Cu Fe | Ni Ag | Sb

4

Tnin (Wt% ) | 95.64 | 0.07 | 0.013 | 0.02 | 0.773 | 0.98 | 0.005 | 0.72 | 0.031

a

A a J J = <
f131N 2.2 Nﬂ?tﬂﬁ?%ﬁ@ﬂﬂﬂigﬂ@ﬂlﬂﬂﬂl@ﬂﬂi@ﬁﬂﬂﬂ{]ﬂ

Chemical name Chemical Formula

a3 A
maﬁﬂgmgu Tin Metallic , sys Sn
Cassiterite , sys SnO,
s ¢ A
2. sﬂmwuﬂmmwu
a3 a I 1% @ qg/’ ' ~ ) == 9 di‘ '
maaﬂgu{]ngﬂmﬂum ANUUNDUNITUINIANET BLADINIAITUBU LNTIEI

9 o o o J 3 L4 ) [ & an J 3 4 dy
AWMU NUY RS IFUANMTHINAUAY (Recovery) FIITMIN Y05 FUAN UYL

an a o 4 tg’ =) t:' o d' a
NINTUITNITUDIUITHEN "lmmmumuamuaum"lwm Tﬂﬂu”lllﬂﬂﬂ‘ﬂ UNYN 105  83ImM

= S o Y ~
raiFee 1Wunan 1 6]531“\1 ANAT NN 2.3
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A /2 o & < A
AT N 2.3 lﬂ@ilcﬁuﬁﬂjnﬁﬁumﬂﬂﬂﬁﬂﬁﬂﬁu{]ll

ATIN 1 2

V] P
WD N 65 109
hminveuth (asy) 3438 | 39.47

Y
o Y

miinnewin 1l ludeu (afea +ihwinh) (nfu) | 3636 | 567.96

Y

dmiandaudnluluden (aSea + i) (nf) | 36298 | 56721

WNIN33 (ATY) 329.22 | 528.49
s d &

nlosiFuanuin 0.19 | 0.14

3. anvazmamamalagdnszialansos DTA

a

4 ) < a a J 4 4 1 <
ethaSeadgugi I msizidienios DTA emdivilszneuvesasodilgugil

U

a a d‘ o a 4 di’ 9 o 1A o
TﬂEJ‘Wi]”Iiﬂl1%1ﬂ@‘mﬂi‘]3~lﬂﬂﬂﬂ@3~llﬁﬂ? L‘W91!111]’JLﬂS”I%WL‘LIi’N@]qu‘L!ﬂ”liLlflﬂij’J‘ﬁﬂ”liu”l

v A = [ A
AduAY dawailsngaeglin 2.2

vnns 2.2 vz 1dquugil 50 B 1300 eeruwaiFod TunmsmyganaouralIves

Q

ﬂsaﬁﬂgugﬁam1m‘imswzﬁi}ﬂwaammm"lﬁ'ﬁqf;

aviaouail 1 gungiedazning 217.4-233.3 esrnwaifed  1fugavaoumaives
Tavigway Ayn — 31 —neuas uaashniemlyugiilanenauegaie

AviaouNaf 2 gungiedazning 645.4-726.7 osenwaidea iiluganasumadves

J ' < Jd o Y
9o lydnna o 1w 1man , Taveas iudu

{ a ' <
ﬂﬂ'ﬁﬁ@ﬂlﬁﬁﬁﬁ 3 QUWHUOYITHIN 898.3-1037. ’ewam%ﬁ Lﬂuﬂﬂﬂﬁﬂulﬂaﬂﬂlﬂﬂ
=) a

4
NIAY , AN, 13U 900 loa

{ a 1 3
ﬂﬂﬁﬁ@mﬁﬁ’]ﬁ 4 QUNYNOYITHIN 1117-1222.8 NGAIETIEE Lﬂuﬂﬂﬁﬁﬂm‘ﬁﬁ’)ﬂl@i
. ¢
Intermetallic compound (IMC) Y94 Cu,Sn,, Ag,Sn G?qgﬂuigwaau

MaINGN
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Melting Area for oxide of IMC

Sl S (CugSng, AgSn)  ____.---"
0.12 - 1 i
Melting Area for oxide of impurities '
0.11 - Skt o (FesiColetc)imt T UEite Wi dite —o5 o ' 5
------------- Peak; 1222.38 °C |
0.10 - 3 L Area: 14.57 *C/mg x s
! Onset 898.3 °C iOnset 1117.0 °C
0.09 - i g
Onset 645.42 °C
0.08 - |
0.07 - », '
Bak 726.7 °C
Areia ‘6.784 °C
0.06 - eia TR

Pdak 1037.71 * :
Area 20.74 *C/mg x s
:

AT (*C/mg)

0.05 ~prset 217.47 *C
0.04 -

0.03 -
0.02 -

______

Melting Area for oxide of main components
(Sn, Ag, Cu)

0.01 -

zak 233.3 ‘C
0.00 - A~ea 3.745 *C/mg x s

-0.01 -| MP of SAC305

+

I T | |
250.0 500.0 750.0 1000 .0 1250.0

A % < Ay A
5‘]J°V] 2.2. ﬁmwaﬂummmmaaﬂ"lcm“lumaﬁﬂfgunwmmmm DTA

U Q U

4. INNZHADHAUZNIMANNAIENATOI SEM-EDS

A a Jd 1 A A o (% A 2
UBDAATISH mumﬂuiawz wlanvueAslN 2.3 ey 2.4 IﬂﬂW‘U‘ﬁ'lﬂﬂuﬂlla$

U

=\

1 z A A d A A o [V ~ =
NOWAUMUY AT ITHA NN UNITM %uaﬂymzmgﬂw 2.5 8% 2.6 TﬂﬂW‘U‘ﬁ']ﬂﬂuﬂ

a 9
taz Janzuaie

-

FPsU 0174




Operator : Benjapom
Client : Thailand Smelting and Refining CO_LTD
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Job - 0301/53 Pichai
- silver dross1 (0202110 17:24)
200
15I]—_
1|:|I]—_
) 3n
o]
b Sn
: Sn Sn Cu
S R L L I I I I L B I A R I
1] 2 4 ] 10
Energy (kel/)
{ { < a
JUn 2.4 swinululansvesaseailyugi

e

o 3 < a A
ﬁﬂymzmﬂﬂﬂiﬂﬁﬁluﬂiﬂﬁﬂﬁugﬂiﬂfll.ﬂif]\‘l SEM

e
=
=D.
)
o))
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Operator : Benjapom

Client : Thailand Smelting and Refining CO_LTD
Job - 0301/53 Pichai

Silver dross2 (02/02/10 17:28)

4 30
4 Sn
0 T T T T T T

T L L B ) B B B LR B LA B
0 2

Energy (keV)

]
-
o
=

= = < < a
sUn 2.6 swnuluasoavesnIoailgugi

2.1.2 unavua (Ground Rice Husk)

E4
o d

A Aq v o A av v A 4 aa
unay (;ﬂ‘ﬂ 2.7) AFlumsantiumsiveriussnlsznouranie ASUBY uazsan

'
v aAa 4 Aaaa Y Aa A

o Y A g . o ' <
%zmwmmﬂumimm (Reducmg agent) ‘Vl'lﬂj‘]ﬂiﬂ'lﬂﬂﬂﬂﬂul“]fﬂ@'lﬂ Q| maamaﬁﬂgmmwa

U
' ¥

anao1 lavgoanu unauf ldazihwnuamomuiuia lumsilfnser vagsiwnavual

INTIEHINDDIALTZNOUUDITINAILIATEI CHNS-O 11aziA509 WDXRF  Ha1ls1ngainsa

=).
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JUN 2.7, dnvazveunauua



l:' a d’ 1
MINN 2.4 ﬂthﬂlﬁWﬂﬂ@giul!ﬂaU

519) Wt % 519) Wt %
N 0.36 Cl 0.47
C 35.81 K 1.27
H 5.02 Ca 0.49
Al 0.13 Mn 0.11
Si 14.27 Fe 0.4
P 0.23 Rb 0.02
S 0.15 0 41.27

2.1.3 Tiealansenlasa (NaOH)

24

¢ 3 < g o {
TmRowlaasonlad (NaOH) Wuvowdsdu gaanuduldaun azaneilda #ld

o A Aw o I 3 % s o {
TumsautiumsdIveaziidnyaztlumnia $l09alsenousin1s199 2.5

A J = s
A1TWN 2.5 amﬂizﬂﬂmﬂﬂmmau”lamaﬂ”l«m

aanilsznou Wt %
Sodium Hydroxide 96
Sodium Carbonate 0.75
Inert ingredients 3.25

Total

100
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Ugugll wazlioasoanaesgi 1) Amszimuniaeyn1ndoin5ed Particle size analyzer

1 { g % [
wuhvnaeymamasiu 83.16 lunaseu (D) ¥ ladegin 2.9

a a

A [ 3
31U 2.8 anyazvIATOAAYYI

a

{ a J < a
A15197 2.6 Waﬂlﬂ'ﬁ'lgﬁlﬂi“llﬂ\‘lﬂﬁﬂﬁnﬂﬂgﬂ

519 Sn Pb As Bi Cu Fe Ni Ag

i

Wi (Wt %) | 88.90 | 0.068 | 0.007 | 0.006 | 0.518 | 0.23 | 0.008 | 1.41




Beckman Coulter LS Particle Size Analyzer

THAISARCO
4 Feb 2010 16:24
Thailand Smelting And Refining Co., Ltd. (F-QC-045)
File ID: SAC DROSS
Sample ID: FORM K.PICHAI
Operator: TP
Optical model: garnet.rf780d
LS 13320 Universal Liquid Module

Fluid:
Average of 3 files:

Water

JASAMPLE FROM CUSTOMER\SAC DROSS\040210\SAC DROSS_FORM K.PICHA_06.$av
J\SAMPLE FROM CUSTOMER\SAC DROSS\040210\SAC DROSS_FORM K.PICHA_08.$av
JASAMPLE FROM CUSTOMER\SAC DROSS\040210\SAC DROSS_FORM K.PICHA_10.$av

Diff. + Cum. < Volume (Average)

35

Differential Volume (%)

— (Untitled) Diff: \olume

o 4 'T = gU/n/t‘;;Ived) Cum. < Volum

/

\

----- -100
|-80 9
L0 5

o .
=
l_40 2

g

o S,

T 1 T
40 60 100

T
10 20

1 2 4 Lo
Particle Diameter (um)
LC=0.375 ym UC= 2000 pm {100%}
Volume Statistics (Arithmetic)
Calculations from 0.375 um to 2,000 pm
Volume: 100%
Mean: 163.7 pm S.D.: 211.5 ym
Median: 83.16 ym C. Vi 129%
Mean/Median ratio: 1.969
Mode: 185.4 um
dio:  6.787 ym dso: 83.16 um dso:  463.9 ym
<10% <50% <80%
6.787 ym 83.16 ym 463.9 ym
>10% >50% >90%
463.9 ym 83.16 ym 6.787 ym
<20 ym <25 um <38 ym <45 ym <75 uym <105 pm <315 um <425 um
21.4% 24.7% 32.1% 35.7% 47.3% 56.3% 82.6% 87.6%
>20 ym >25 um >38 um >45 ym >75 um >105 ym >315 ym >425 ym
78.6% 75.3% 67.9% 64.3% 52.7% 43.7% 17.4% 12.4%
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2.2 n309ionazginsel

2.2.1 1p5edanalans (Metal extraction apparatus)
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2.2.2

2.1.2

2.1.3

2.14
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Atomic Absorption Spectrophotometer ( AAS ) §' H Analyst 300

Inductively Coupled Plasma (ICP) tg'u SPECTRO ARCOS

Optical Emission Spectrophotometer ( OES ) ’§' # SPECTRO LAB

Serial no. 118873/05
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2.3 M500NUULNISNAADLEZIBNINAADS

231 fAnvmavesdandiumanvenavuasdemsinnauaulanziansnnaseaigy

AN
U
=y =2 o 1 [ o v A < a
AnIDIDRIdIUNaNVBINaDUAReNITIINdUAY TansanaTeailgugiiTay
Y v 1 [ dy
1¥oas 18 umaNAITl

a a

< [T o
ﬂi@ﬁﬂimﬂll 2 ﬂIaﬂﬁJﬁﬂ!’LﬂfﬁJUﬂ 0 nNIY

U

a a

< [T o
ﬂi@ﬁﬂimﬂll 2 ﬂIaﬂﬁJﬁﬂ!’LﬂfﬁJUﬂ 50 NTY

U

)]

<3 a [ o
ﬂﬁ@ﬁﬂj}ﬂﬂll 2 ﬂjaﬂiuﬂﬂlmﬁ’ﬂ’ﬂﬂ 100 NIV

U

)]

a o 1 Y]

<
ﬂi@’c’fﬂj}hﬂll 2 Alansuasunauua 150 NS

U

Y

o o Y < a { { a o
TumsnaassrzimuaiminvesaSeadgugiiliaein 137 2 Alansu uag

U

td' =) =1 [
wasuwla/suaunauuaain 0 99 150 A5U

232 fAnvwavesgamginemsinduaulanziiansonaieaigugd
ANbIQUUQUMIIHIT 400, 450 1Az 500 oIdUTAITA 1AONITAIUANNS

1 Y
nuaeil naenndreunavaziudadieuinseouii lans Inaasgmyuzduaiuds

a

o a J 4 1 < a o a 4 4
hlAnzidlnnies OES diuaseanavgieni liimszidionios AAS

\ o

= v 1 2 < a a
233 ﬂnymasuaeammmwaummimmﬂu"laman"lmmzmaanﬂﬂgummsu

£ G [

nauAulanziansnInaseanaagi

a

< a o a 8% A [ 2 s
ﬂi@ﬁn@]ﬂﬂuﬁ]xn1l1ﬂjlﬂ§1314ﬂ38!ﬂ5@\1 AAS L!agwﬁuﬂﬂjcﬁlﬂﬂuqaﬂjﬂﬂqgﬁﬂ

Rl

]
% 1 % =

Llé}’JLWTﬁ@ﬁﬁﬁ’Juﬂ\MﬁN% 2.7 108 2.8



30

9 v
a a v A

{ o ! < o 4
@]TﬁN“ﬁ 2.7 ’emimaum*fmmmaﬁn@&muﬂﬂmﬁﬂu%maﬂ%ﬂ A3IN 1

U

DATIFIUNAY 1:0.5(N5Y) | Das1@UmNaN 1:1 (n5Y) | 9as1a@IUmNay 1:1.5(n5Y)

ajoanAunil | NaOH | efeandogil | NaOH | aFeanaogil | NaOH
10 5 10 10 10 15
20 10 20 20 20 30
30 15 30 30 30 45
40 20 40 40 40 60

Y 1
a a (=

! Y 1 < Y
M350 2.8 dandunauvesaioanaoginu Imdenlaaseonlesd asei 2

U

» 4 | BamduNan 1:0.5(n3N) | danaumay 11 (ATY) | aTIdIunaN 1:1.5 (AFN)
e aSoandAonll | NaOH | @SoanAsnll | NaOH | @Seandsnil | NaOH

1 100 50 100 100 100 150

2 100 50 100 200 100 300
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2.4 TumpumsauiumsIdalagazil

Primary SAC Dross

Mixed with rice husk

and heated

Sqeezing process

l

Tin Alloy #1

Analysis by OES

Recyclein
manufacturing process

|

Secondary SAC Dross

NaOH

Mixed Secondglr,v SAC dross and

NaOH
(Follow Ratio 1:0.5/ 1:1/1:1.5) by wt.

l

|

Records

- Time
- Tempurature

—

Tin Alloy # 2

Matte

l

Analysis by OES

at 500

Dissolve in 400 ml, H;O

rpy20 min/90 °C

l

51

Metal ( Nodule )

|
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Suspension

l

Filtration

l

Filt

rate

Samplir

ng solution

100 ml each ratio

ICP Analyzer

Y
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|

Fine Suspended

Dry

Sampling fine suspended

AAS Analyzer
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Rice husk used Metal Recovery (wt. %)
(g per 2 kg of dross) 400 °c | 450 °C | 500 °C
Blank 67.37 68.45 60.00
50 71.75 73.13 71.52
100 71.20 72.70 71.27
150 68.42 72.43 65.00
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@159 3.2 Balance VDNDATTIAIUNTNUIEHINATOAY
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37

foniiulaaenlaasen lsan 1:0.5

U

Product % Wt % Assay % Distribution
Sn Ag Cu Sn Ag Cu
Primary dross 100.00 94.72 1.39 0.59
Tin Alloy #1 73.13 97.81 1.43 0.63 82.71 72.56 81.57
Tin Alloy #2 14.91 96.48 2.62 0.69 16.63 27.11 18.10
Fine suspended 0.82 0.12 0.58 0.23 0.00 0.33 0.33
Loss in soluble 11.14 5.05 ND ND 0.65 - -
Reconstructed feed | 100.00 100.00 | 100.00 | 100.00
M54 3.3 Balance vossandunanszninneandoginu Imdenleasenluad 1:1

U

Product % Wt % Assay % Distribution
Sn Ag Cu Sn Ag Cu
Primary dross 100.00 94.72 1.39 0.59
Tin Alloy #1 73.13 97.81 1.43 0.63 81.10 70.32 79.18
Tin Alloy #2 16.94 96.51 2.58 0.71 18.54 29.39 20.53
Fine suspended 2.14 0.12 0.20 0.08 0.00 0.29 0.29

Loss in soluble 7.79 4.12 ND ND 0.36 - -

Reconstructed feed | 100.00 100.00 | 100.00 | 100.00
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foniiuxaonlaasen lean 1:1.5

U

Product % Wt % Assay % Distribution
Sn Ag Cu Sn Ag Cu
Primary dross 100.00 94.72 1.39 0.59
Tin Alloy #1 73.13 97.81 1.43 0.63 81.47 70.57 80.23
Tin Alloy #2 16.69 96.53 2.59 0.67 18.35 29.12 19.47
Fine suspended 2.89 0.06 0.16 0.06 0.00 0.31 0.30
Loss in soluble 7.29 2.11 ND ND 0.18 - -
Reconstructed feed | 100.00 100.00 | 100.00 | 100.00

ND : H5unadesmnnau luansansiadadsunm 1d ( Ag <0.009 ppm , Cu=0.02 ppm )

Primary SAC Dross
100 %

Heated and squeezing by rice husk process

&

Fusion with Sodium hydroxide

As Ratio 1:0.5

A 4

Solder Metal Product

- Sn Recovery =99.34 %
- AgRecovery =99.67 %
- Curecovery =99.67 %

1

=
N

Tail

3.6 mainsuaulaneNoasdIuNan 1:0.5




Primary SAC Dross
100 %

Heated and squeezing by rice husk process

&
Fusion with Sodium hydroxide

As Ratio 1:1

A 4

Solder Metal Product

Sn Recovery = 99.64 % Tail

Ag Recovery =99.71 %
Cu recovery =99.71 %

1

[

=
N

3.7 mainduaulavznensaiunan 1: 1
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Primary SAC Dross
100 %

Heated and squeezing by rice husk process
&
Fusion with Sodium hydroxide

As Ratio 1:1.5

A 4 A

Solder Metal Product
- Sn Recovery =99.82 % Tail
- AgRecovery =99.69 %
- Curecovery =99.70 %
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CENTRAL EQUIPMENT DIVISION

FACULTY OF SCIENCE, PRINCE OF SONGKLA UNIVERSITY
P.O.BOX 3 KHOHONG, HATYAI, THAILAND 90112.
. TEL.(074)288058 FAX.(074)558850

W http:/ /ced.sci.psu.ac.th Page 1 /6

ANALYSIS/TEST RESULT REPORT

REPORT NO. : 0344/55
SAMPLE FROM ; Department of Mining and Materials Engineering
ADDRESS e Faculty of Engineering, Prince of Songkla University
ANALYST : Ms.Natchayata Muakthong
SAMPLE ID. : Residue 1 sample
SAMPLE NAME 2 Ratio 100 : 50 No. 1
SAMPLE DETAIL : Contained in plastic bag
FORM NO. - 550416
LAB. NO. - 55-1704
DATE RECEIVE : December 20, 2012
DATE ANALYSIS/TEST : December 20, 2012 - December 27, 2012
..... .Via. 5
ICP-OES
Pb ICP-OES mg/kg 351.421
Ag ICP-OES mg/kg 6,638.701
Fe ICP-OES mg/kg 2,460.081
Cu ICP-OES mg/kg 2,776.049
Remaik ; - Assurance the 1esult of the tested samples only.
The analysis/test result report shall not be reproduced except in full, without written approval of
Central Equipment Division.
S 7N B
{Ms.Natchayata Muakthong) [/;E&LS s. Putsadee Muhamud)
Professional Scientfist %;%@i;éﬁjea f Central Equipment Division
AT A¥Y &
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CENTRAL EQUIPMENT DIVISION

FACULTY OF SCIENCE, PRINCE OF SONGKLA UNIVERSITY

P.0.BOX 3 KHOHONG, HATYAI, THAILAND 90112.

TEL.(074)2880568 FAX.(074)558850

http:/ /ced.sci.psu.ac.th Page 2/ 6

ANALYSIS/TEST RESULT REPORT

REPORT NO. : 0344/55

SAMPLE FROM : Department of Mining and Materials Engineering

ADDRESS g Faculty of Engineering, Prince of Songkla University

ANALYST : Ms.Natchayata Muakthong

SAMPLE ID. : Residue 1 sample

SAMPLE NAME : Ratio 100 : 50 No. 2

SAMPLE DETAIL : Contained in plastic bag

FORM NO. : 550416

LAB, NO. : 55-1705

DATE RECEIVE : December 20, 2012

DATE ANALYSIS/TEST : December 20, 2012 - December 27, 2012
Pb ICP-OES mg/kg 233.621
Ag ICP-OES mg/kg 4,663.067
Fe ICP-OES mg/kg 1,818.294
Cu ICP-OES mg/kg 1,822.174

Remark ; - Assurance the result of the tested samples only.

- The analysis/test result report shall not be reproduced except in full, without written approval of
Central Equipment Division.

F-5.10-1
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CENTRAL EQUIPMENT DIVISION

FACULTY OF SCIENCE, PRINCE OF SONGKLA UNIVERSITY

P.O.BOX 3 KHOHONG, HATYAI, THAILAND 90112.

TEL.(074)288058 FAX.(074)558850

http://ced.sci.psu.ac.th Page 3/ 6

ANALYSIS/TEST RESULT REPORT

REPORT NO. 0344/55

SAMPLE FROM : Department of Mining and Materials Engineering

ADDRESS Faculty of Engineering, Prince of Songkla University

ANALYST Ms.Natchayata Muakthong

SAMPLE ID, Residue 1 sample

SAMPLE NAME : Ratio 100 : 100 No. 1

SAMPLE DETAIL : Contained in plastic bag

FORM NO. 550416

LAB. NO. 55-1706

DATE RECEIVE : December 20, 2012

DATE ANALYSIS/TEST : December 20, 2012 - December 27, 2012
Sn ICP-OES mg/kg 1,940.785
Pb ICP-OES mg/kg 136.491 -
Ag ICP-OES mg/kg 2,658,031
Fe ICP-OES mg/kyg 472,095
Cu ICP-OES mg/kg 1,065.137

Remark ; -

Assurance the result of the tested samples only.
The analysis/test result report shall not be reproduced except in full, without written approval of
Central Equipment Division.

s. Putsadee Muhamud)

Professional Scientfst % oxs” f Central Equipment Division

F-5.10-1
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CENTRAL EQUIPMENT DIVISION

FACULTY OF SCIENCE, PRINCE OF SONGKLA UNIVERSITY

P.O.BOX 3 KHOHONG, HATYAI, THAILAND 30112.

TEL.(074)288058 FAX.(074)558850

http:/ /ced.sci.psu.ac.th Page 4 / 6

ANALYSIS/TEST RESULT REPORT

REPORT NO. : 0344/55

SAMPLE FROM : Department of Mining and Materials Engineering

ADDRESS = Faculty of Engineering, Prince of Songkla University

ANALYST $ Ms.Natchayata Muakthong

SAMPLE ID. : Residue 1 sample

SAMPLE NAME - Ratio 100 : 100 No. 2

SAMPLE DETAIL : Contained in plastic bag

FORM NO. : 550416

LAB. NO. : 55-1707

DATE RECEIVE : December 20, 2012

DATE ANALYSIS/TEST 3 December 20, 2012 - December 27, 2012

ICP-OES mg/kg
Pb ICP-OES mg/kg 75.743
Ag ICP-OES mg/kg 1,312,588
Fe ICP-OES mg/kg 80,976
Cu ICP-OES mg/kg 422.702
Remark ; - Assurance the result of the tested samples only.

The analysis/test result report shall not be reproduced except in full, without written approval of
Central Equipment Division.

(Ms.Natchayata Muakthong) Ve ! s. Putsadee Muhamud)

f Central Equipment Division

F-5.10-1
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CENTRAL EQUIPMENT DIVISION

FACULTY OF SCIENCE, PRINCE OF SONGKLA UNIVERSITY

P.0.BOX 3 KHOHONG, HATYAI, THAILAND 901 12.

TEL.(074)288058 FAX.(074)558850

nrip./ /ced.sci.psu.ac.th Page 5/ 6

ANALYSIS/TEST RESULT REPORT

REPORT NO. : 0344/55

SAMPLE FROM : Department of Mining and Materials Engineering

ADDRESS s Faculty of Engineering, Prince of Songkla University

ANALYST : Ms.Natchayata Muakthong

SAMPLE ID. ’ Residue 1 sample

SAMPLE NAME : Ratio 100 : 150 No. 1

SAMPLE DETAIL : Contained in plastic bag

FORM NO. : 550416

LAB. NO. : 55-1708

DATE RECEIVE : December 20, 2012

DATE ANALYSIS/TEST : December 20, 2012 - December 27, 2012
Pb ICP-OES mg/kg . 87.653
Ag ICP-CES mg/kg 1,416.368
Fe ICP-OES mg/kg 152.333
Cu ICP-OES mg/kg 572,218

Remark ; - Assurance the result of the tested samples only.

The analysis/test result report shall not be reproduced except in full, without written approval of
Central Equipment Division.

N —

s, Putsadee Muhamud)

Central Equipment Division

F-5.10-1
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CENTRAL EQUIPMENT DIVISION

FACULTY OF SCIENCE, PRINCE OF SONGKLA UNIVERSITY
P.O.BOX 3 KHOHONG, HATYAI, THAILAND 90112.
TEL.(074)288058 FAX.(074)558850

http:/ /ced.sci.psu.ac.th

Page 6 / 6

REPORT NO.
SAMPLE FROM
ADDRESS
ANALYST
SAMPLE ID.
SAMPLE NAME
SAMPLE DETAIL
FORM NO.

LAB. NO,

DATE RECEIVE
DATE ANALYSIS/TEST

ANALYSIS/TEST RESULT REPORT
0344/55
Department of Mining and Materials Engineering
Faculty of Engineering, Prince of Songkla University
Ms.Natchayata Muakthong
Residue 1 sample
Ratio 100 :150 No. 2
Contained in plastic bag
550416
55-1709
December 20, 2012
December 20, 2012 - December 27, 2012

440.822
Ph ICP-OES mg/kg 98.164
Ag ICP-OES mg/kg 1,697.504
Fe ICP-OES mg/kg 166.446
Cu ICP-OES mg/kg 575.551

Remark ; Assurance the result of the tested samples onjy.
The analysis/test result report shall not be reproduced except in full, without written approval of

Central Equipment Division.

(Ms.Natchayata Muak(q-/.hong) P?? \Ms. Putsadee Muhamud)

Professional Scienéxist % oW
.,

F-5.10-1
(11/01/53)




CENTRAL EQUIPMENT DIVISION
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FACULTY OF SCIENCE, PRINCE OF SONGKLA UNIVERSITY

P.0.BOX 3 KHOHONG, HATYAI, THAILAND 9011 2.
( TEL.(074)288058 FAX.(074)558850
hitp./ /ced.sci.psu.ac.th

Page 1 7/ |

REPORT NO.
SAMPLE FROM
ADDRESS
ANALYST
SAMPLE ID.
SAMPLE DETAIL

ANALYSIS/TEST RESULT REPORT

0355/55

Department of Mining and Materials Engineering

Faculty of Engineering, Prince of Songkla University

Ms.Natchayata Muakthong

Solution 6 samples

Contained in plastic bottle

FORM NO. 550430
DATE RECEIVE December 22, 2011
DATE ANALYSIS/TEST December 29, 2011 - December 30, 2011
METHOD ICP-OES
T BABSNO. SAMPLE NAME UNIT Sn
55-1738 Ratio 100 : 50 No, 1 mg/L 19,290
§5-1739 Ratio 100 : 50 No, 2 mg/L 14,400
55-1740 Ratio 100 ; 100 No. 1 mg/L- 12,380
551741 Ratio 100 ; 100 No, 2 mg/L 19,991
55-1742 Ratio 100 : 150 No. 1 mg/L 12,210
55-1743 Ratio 100 : 150 No, 2 mg/L 2,500
Remark ; - Assurance the result of the tested samples only.

The analysisttest result report shall not be reproduced except in full, without written approval of

Central Equipment Division,

F-5.10-1
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CENTRAL EQUIPMENT DIVISION

FACULTY OF SCIENCE, PRINCE OF SONGKILA UNIVERSITY

P.O.BOX 3 KHOHONG, HATYAL THAILAND 90112

TEL.(074)288058 FAX.(074)558850

nttp./ /ced.sci.psu.ac.th Page 1 /1

ANALYSIS/TEST RESULT REPORT

REPORT NO, : 0355/55

SAMPLE FROM g Department of Mining and Materials Engineering

ADDRESS Faculty of Engineering, Prince of Songkla University

ANALYST Ms.Natchayata Muakthong

SAMPLE ID. ; Solution 6 samples

SAMPLE DETAIL ; Contained in plastic hottle

FORM NO. : 550430

DATE RECEIVE s December 22, 2011

DATE ANALYSIS/TEST : December 29, 2011 - December 30, 2011

METHOD ICP-OES
55-1739 Ratio 100 ; 50 No, 2 . % wiv 144
55-1740 Ratio 100 : 100 No. 1 . % wlv 1.24
56-1741 Ratio 100 : 100 No. 2 % wiv 1.00
55-1742 Ratio 100 : 150 No. 1 % wiv 1.22
55-1743 Ratio 100 : 150 No. 2 % wiv 0.25

Remark ;

- Assurance the result of the tested samples only.

The analysis/test result report shall not be reproduced except in full, without written approval of

Central Equipment Division.

Professional Scientist || %gt! eadrof Central Equipment Division
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Scientific Equipment Center, Prince of Songkla University
Central Academic Administrator Bld. Hat-Yai Campus, Songkhla 90110 Tel.0 7428 6904-7 Fax.0 7421 2813
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X-ray fluorescence spectrometer (PHILIPS, PW2400)

X-ray fluorescence spectrometry

aMITMINATDY : X-ray tube X-ray path  : Vacuum
Application  : GPSemiQ Sample type  : Pressed powder
Objeclive : Semiquantitative measurement Scanning range  :From O to U
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