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1. І ╥Ὼדẃ вכ  ᶶ ᾼ Ȳ Ḇ֯
І МȲᴾצ ֮ᴯȲ ᾼ ҒȲ Ἤṿӣᾼ

ɦ оҳӧ ɧɎTetramethylammonium 

HydroxideȲTMAHɏӣ Ϸ֝Ḕ Ғȴ

2. 25% TMAH pH 13ѿϱȴ

ᾃ ȴ

TMAH
ICP ₇
פּ < 1~2 ppb 

о Ȳ High 

Solid

₇Ȳ ⇔ȴ
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TMAHЏׄ ҵ

Юὑ2.38%ᴟ8.8%П
ᵅ ⇔ᾼTMAHЬצ

ᾼ֚ײ ἤ
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₇ циέѠה

Â ₇ѿ 10 Ȳ2 Ἠ᾿ϱ

Â x% 10 ӣ
Ғϱ иέ

Â Ғᾎȸ

Â ⇔ : 0ȳ5ȳ 10ȳ20

ȳ50 ppbɎ Ғᾎɏ

֯› циέ Ȳй
Л ẞ ₇
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ICP OES ứ

: Thermo iCAP 7000 Duo

1. ѠהȸѬӂậԏ

2. RF Powerȸ1150W 

3. Nebulizer Gas Flowȸ0.5L/min

4. Repeatȸ3 װ

5. Sample Flush Timeȸ30Sec

ἤӭ ( Correlation > 0.995)

ן֫ 10 ppb : +/- 20 %)
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₇иέӭ

Sample 

List
ᾌ  IDL Unit

Cd 214.438 0.127 ppb

Ca 396.847 0.849 ppb

Cr 267.716 0.808 ppb

Li 670.784 0.094 ppb

Mg 279.553 0.045 ppb

Mn 257.610 0.171 ppb

K 766.490 0.687 ppb

Na 589.592 0.500 ppb

Sr 407.771 0.049 ppb

Zn 202.548 0.086 ppb

Co 228.616 0.338 ppb

Ba 455.403 0.128 ppb
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иέӭ

Á ӣ ȲẦᵗѿⅎљ ḖᾼѠᾎ ȸ

Å ȸ 5

ÅHF : ̓ ϱ

ÅSlurry : Ȳ ῁

ÅTMAH : ᾼ ứȹ
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ӣо ₇-ҙ

ҙ Џ ֯ ҭϱ ֚ ἤ ПЏ ȲяẔ╥ LSI −ֵ П ᴖכᶮȲ
כ ᾼ֫ Ȳ ὑ Мד ȴ֝ ṷ ֯ ᾼᾭ ϯ ᴩȲἬѿṿӣП Ϸ
ӣо ♄ἤ ᾼа ȲẂֽ LSI ὑᾬ ἤᴕ Ȳᴖṿӣ  ȳҙ  ц  Ɫ оП

оᾬȲ о֥ᾬ(alkyl)Ἠᵅ о֥ᾬ(halogen) ȴ МӦ оᴟ ♃ ◕Ҕ╗ԏ ȳ ẘȳ
І ϤцЛ ᾬ ȲϷ ṿӣẓצ◖ἤП ֥ ц῁ ȲҫҵϚ ה Мᾼ
ẘц ♃⁄ṿӣЄ ᾼ Ȳ Ӑϱצ ◘ (HF)ȳ (HNO3)ȳ (H2SO4)ȳ

(H3PO4)ȳ (HCIlц (NH3) Ȳṿӣ Є ᶮכ ֥ (buffer solution)ȴ ᴖ М Ѿḕ Ḕ
ṿӣצ ȲяẔ֯ ԏ Мԏ  ♃(ACT)ȳ ȳ ẘ ц ♃(EKC)

ᶁṿӣЄ צ ȴ

ᶾדּ ḔȲ І ᶾ Ȳ ᴩ Б ᴟ7Ồᴏ Ȳ ὑϱ ᶮȲṿӣП ᾬ
₇ Ḇ ȲяẔЛ ᾬᾼᵶ иέ!
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ӣо ₇-ҙ ♃
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Є

Sample Ṇ

EKC580 1 Ѭ

Planar 1 Ѭ

ACT915 1 Ѭ Ɏ 0.1 mL/min O2)

H3PO4 5 Ѭ

CuSO4 10&2000 Ѭ
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EKC 580
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EKC 580иέ Ԉ

Á ₇᾿ Ғϱ иέ

Á ҒȸFeȳNiȳAlȳCrȳMgȳZnȳKȳNaȳCaȳCuԚ10

Á ⇔ : Ғ: 0ȳ5ȳ50ȳ100 ȳ200ppb
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ἤ( Correlation > 0.995)

Element

LOD R^2

(ppb) >0.995

Fe 0.3315 0.998

Ni 0.6582 1.000

Al 0.2549 1.000

Cr 0.3230 0.999

Mg 0.0085 1.000

Zn 0.2760 1.000

K 0.5846 1.000

Na 0.1719 1.000

Ca 0.0081 1.000

Cu 0.5549 1.000
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EKC 580иέ Ὠ

Sample List Units LOD EKC580

Fe ppb 0.3315 ʾIDL ʾ200

Ni ppb 0.6582 ʾIDL ʾ200

Al ppb 0.2549 ʾIDL ʾ200

Cr ppb 0.3230 1.1515 ʾ200

Mg ppb 0.0085 0.0642 ʾ200

Zn ppb 0.2760 4.0959 ʾ200

K ppb 0.5846 ʾIDL ʾ200

Na ppb 0.1719 1.5061 ʾ200

Ca ppb 0.0081 0.4088 ʾ200

Cu ppb 0.5549 2.1501 ʾ200
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Planner



20

Plannerиέ Ԉ

Á ₇᾿ Ғϱ иέ

Á ҒȸFeȳNiȳAlȳCrȳMgȳZnȳKȳNaȳCaȳCuԚ10

Á ⇔ : Ғ: 0ȳ5ȳ20ȳ50 ȳ100ppb                      
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ἤ( Correlation > 0.995)

Element

LOD R^2

(ppb) >0.995

Fe 0.1184 1.000

Ni 0.3320 1.000

Al 0.1298 1.000

Cr 0.2948 1.000

Mg 0.0059 1.000

Zn 0.0603 1.000

K 0.1097 1.000

Na 0.0707 1.000

Ca 0.0033 1.000

Cu 0.3133 1.000
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Planner иέ Ὠ

Sample List Units LOD Planar

Fe ppb 0.1184 ḶIDL Ḷ100

Ni ppb 0.3320 ḶIDL Ḷ100

Al ppb 0.1298 ḶIDL Ḷ100

Cr ppb 0.2948 ḶIDL Ḷ100

Mg ppb 0.0059 0.0143 Ḷ100

Zn ppb 0.0603 0.1740 Ḷ100

K ppb 0.1097 ḶIDL Ḷ100

Na ppb 0.0707 ḶIDL Ḷ100

Ca ppb 0.0033 0.0311 Ḷ100

Cu ppb 0.3133 ḶIDL Ḷ100
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ACT 915
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ACT 915иέ Ԉ

Á ₇᾿ Ғϱ иέ

Á ҒȸFeȳNiȳAlȳCrȳMgȳZnȳKȳNaȳCaȳCuԚ10

Á ⇔ : Ғ: 0ȳ2.5ȳ20ȳ50 ȳ100ppb
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ἤ( Correlation > 0.995)

Element

LOD R^2

(ppb) >0.995

Fe 0.4395 1.000

Ni 1.3797 1.000

Al 0.1971 1.000

Cr 0.6059 1.000

Mg 0.0118 1.000

Zn 0.1063 1.000

K 1.1160 1.000

Na 0.4518 1.000

Ca 0.0654 1.000

Cu 0.4746 1.000
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ACT915 иέ Ὠ

Sample List Units LOD ACT915

Fe ppb 0.4395 1.0855 Ḷ50

Ni ppb 1.3797 ḶIDL Ḷ20

Al ppb 0.1971 ḶIDL Ḷ50

Cr ppb 0.6059 ḶIDL Ḷ20

Mg ppb 0.0118 0.3241 Ḷ20

Zn ppb 0.1063 3.5315 Ḷ20

K ppb 1.1160 ḶIDL Ḷ50

Na ppb 0.4518 8.2099 Ḷ50

Ca ppb 0.0654 0.2953 Ḷ20

Cu ppb 0.4746 2.2098 Ḷ20
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H3PO4
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H3PO4иέ Ԉ

Á ₇ 5 Ғϱ иέ

Á ҒȸFeȳNiȳAlȳCrȳMgȳZnȳKȳNaȳCaȳCuԚ10

Á ⇔ : Ғ:0ȳ10ȳ20ȳ50ȳ100  ppb
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ἤ( Correlation > 0.995)

Element

LOD R^2

(ppb) >0.995

Fe 0.5470 1.000

Ni 0.3371 1.000

Al 0.4493 1.000

Cr 0.5266 1.000

Mg 0.0077 1.000

Zn 0.2296 1.000

K 0.2629 1.000

Na 0.172 1.000

Ca 0.0989 1.000

Cu 0.4998 1.000
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H3PO4иέ Ὠ

Sample List Units LOD
5X

H3PO4
H3PO4

Fe ppb 0.5470 0.6067 3.0335 Ḷ50

Ni ppb 0.3371 ḶIDL ḶMDL Ḷ10

Al ppb 0.4493 2.1811 10.9053 Ḷ50

Cr ppb 0.5266 ḶIDL ḶMDL Ḷ20

Mg ppb 0.0077 0.0985 0.4924 Ḷ50

Zn ppb 0.2296 ḶIDL ḶMDL Ḷ10

K ppb 0.2629 ḶIDL ḶMDL Ḷ50

Na ppb 0.172 1.3510 6.7552 Ḷ50

Ca ppb 0.0989 0.2472 1.2361 Ḷ50

Cu ppb 0.4998 ḶIDL ḶMDL Ḷ100
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CuSO4
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CuSO4иέ Ԉ

Á ₇ѿ2%HNO3 ₇Ȳѿ 10

Ғϱ иέȲᴖCuᾼ иѿ 2000 ϱ иέ

Á ҒȸFeȳNiȳAlȳCrȳMgȳZnȳKȳNaȳCaȳCuԚ10

Á ⇔ : Ғ:0ȳ20ȳ50ȳ100ȳ200  ppb

Cu : 0ȳ10ȳ20ȳ50ppm
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ἤ( Correlation > 0.995)

Element

LOD R^2

(ppb) >0.995

Fe 0.5470 1.000

Ni 0.3371 1.000

Al 0.4493 1.000

Cr 0.5266 1.000

Mg 0.0077 1.000

Zn 0.2296 1.000

K 0.2629 1.000

Na 0.172 1.000

Ca 0.0989 1.000

Cu 0.4998 1.000
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CuSO4 ₇ϱ ⇔

Sample List Units LOD
10X 10X 2000X 2000X

CuSO4-A CuSO4-B CuSO4-A CuSO4-B

Fe ppb 0.167 5.76 10.57

Ni ppb 0.541 0.88 5.81

Al ppb 0.404 ḶIDL 5.24

Cr ppb 0.159 ḶIDL 4.07

Mg ppb 0.022 ḶIDL 4.69

Zn ppb 0.286 14.18 18.92

K ppm 0.147 ḶIDL 4.17

Na ppb 0.041 ḶIDL 4.43

Ca ppb 0.011 0.63 5.51

Cu ppm 1.936 20.49 20.19
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CuSO4 ₇ ⇔

Sample List Units MDL CuSO4-A CuSO4-B

Fe ppb 1.67 58 106 Ḷ2000

Ni ppb 5.41 9 58 Ḷ2000

Al ppb 4.04 ḶMDL 52 Ḷ2000

Cr ppb 1.59 ḶMDL 41 Ḷ2000

Mg ppb 0.22 ḶMDL 47 Ḷ2000

Zn ppb 2.86 142 189 Ḷ2000

K ppm 1.47 ḶMDL 42 Ḷ2000

Na ppb 0.41 ḶMDL 44 Ḷ2000

Ca ppb 0.11 6 55 Ḷ2000

Cu ppm 3.98 40979 40377 39300~40700
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CuSO4

Sample List Units
10X

CuSO4-B

10X CuSO4-B

+10ppb

2000X

CuSO4-A

2000X

CuSO4-A

+20ppm 

Recovery

(%)

Fe ppb 10.57 20.26 97

Ni ppb 5.81 15.61 98

Al ppb 5.24 15.03 98

Cr ppb 4.07 13.57 95

Mg ppb 4.69 14.46 98

Zn ppb 18.92 28.82 99

K ppm 4.17 14.62 104

Na ppb 4.43 14.61 102

Ca ppb 5.51 15.52 100

Cu ppm 20.49 40.73 101
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Pb 220.353 vs Cu
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Pb 168.215
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Pb 168.215 calibration curve
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As vsCd

Cd 10 ppm ֯ As 189.042 Д Cd 10 ppm ֯ As 193.759 Д

Cd 10 ppm ֯ As 228.812צД Cd Cd 10 ppm


