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GED_LAB HCl 3

GED ICP-MS

2. MSAG-GED-ICP-MS

0.5% HNO3 10 ppm XSTC-622B,

SPEX CertiPrep ICP-MS

10 ppb TAMAPURE AA-100 HNO3

Tama Chemicals Co., Ltd.

0.5% HNO3

DIW Puric ω Organo Corp.

ISO 5

10 L HCl

1 HCl GED

2 NexION 5000 ICP-MS

NH3 O2

1. GED_LAB

2. NexION 5000 ICP-MS

3. HCl
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Ar

4 L/min GED HCl 600 mL/min

GED_LAB HCl

1 ms Syngistix ICP-MS

ICP-MS 1000 cps 1

4-1 4-2

0 1 24Mg 40Ca
48Ti 51V 59Co 98Mo 184W 208Pb

HCl

—31P 75As 120Sn 121Sb

4-2

Mo Ar

HCl Ar

HCl 1 2

Ar 1 2

参数 数值

用于粒子分析的样品气体流量（mL/min） 600

吹扫Ar气流量（L/min） 4

GED池压力（KPa） 9.8

MSAG雾化Ar气流量（mL/min） 300

MSAG 10 ppb标准溶液流量（μL/min） 1

补充Ar气流量（mL/min） 120

用于直接分析的样品气体流量（mL/min） 0.2

稀释Ar气流量（mL/min） 830

参数 数值

炬管 2 mm内径的可拆卸铂进样器

射频功率 1500 W热等离子体

测量时间
直接气体分析为0.45 s

（定量分析法）

直接气体分析的重复
次数

3次

池模式 标准与反应

池载气 NH3和O2
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5 Fe

Fe 56Fe
56Fe 3 56Fe

HCl 56Fe

HCl

Na K Ti Sn

MSAG HCl Fe 7.874

g/mL 1 5.7 nm Fe
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4-2. HCl 98Mo Ar
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5. HCl Fe 1 3

GED-ICP-MS GED

HCl Ar 0.2 mL/min

1.25 mL/min 6

Sn Sb 1 Ge As

2.5 4

6. HCl
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3 HCl MSAG

Ar HCl

Li Na Mg Al Ti As Mo

Ag HCl Ar P V Zr Cd Pb

HCl Ar

Ar

MSAG Ar 300 mL/min

4-1 4-2 GED

Mg Al K Ca Cr Mn Co W Pb

0.45 HCl

HCl

0.2 mL/min

GED P V Ge As Sn Sb

HCl

NexION 5000 ICP-MS MS/MS
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3. HCl

N.D.

GED

ng/kg

Ar

(cps)

Ar + STD

(cps)

HCl 

(cps)

HCl + STD

(cps)

(ng/kg)

HCl – Ar

Li 7/7 250 0.005 0.45 0 30,852 0 55,102 N.D.

Na 23/23 250 0.12 0.45 2 62,657 9 99,699 15

Mg 24/24 250 0.008 0.45 0 42,882 0 57,544 N.D.

Al 27/27 60 0.017 0.45 10 60,090 6 69,112 N.D.

P 31/47 60 1.5 0.45 2,411 38,538 2,586 31,380 14,000

K 39/39 60 1.2 0.45 37 111,032 33 120,730 N.D.

Ca 40/40 60 0.15 0.45 9 97,360 9 106,194 N.D.

Ti 48/64 60 0.72 0.45 1 37,861 7 44,084 27

V 51/51 60 0.073 0.45 0 74,564 292 68,807 680

Cr 52/52 60 1.74 0.45 581 96,456 67 96,151 N.D.

Mn 55/55 60 0.31 0.45 2 167,237 2 168,823 N.D.

Fe 56/56 60 33 0.45 32 136,656 3,876 140,699 4,500

Ni 58/58 60 0.46 0.45 29 58,403 66 56,978 48

Co 59/59 60 0.006 0.45 0 108,607 1 110,188 N.D.

Cu 63/63 60 0.03 0.45 8 56,121 1,872 58,996 8,700

Zn 66/66 60 0.003 0.45 6 19,915 31 17,662 530

Ga 69/69 60 0.009 0.45 3 127,200 27 115,844 23

Ge 74/74 60 0.03 0.45 223 133,279 12,156 126,898 44,000

As 75/91 60 0.27 0.45 51 8,850 9,055 18,124 320,000

Sr 88/88 60 N.D. 0.45 0 221,504 1 225,230 N.D.

Zr 90/106 - - 0.45 0 369,977 0 336,718 N.D.

Mo 98/98 60 0.46 0.45 4 43,826 11,350 63,485 51,000

Ag 107/107 - - 0.45 0 60,160 0 71,920 N.D.

Cd 111/111 250 N.D. 0.45 1 100,486 0 87,879 N.D.

Sn 120/120 250 N.D. 0.45 5,506 53,986 120,436 (*1) 131,845 180,000

Sb 121/121 60 0.23 0.45 370 58,668 1,116 58,625 3,100

Ba 138/138 250 N.D. 0.45 0 106,331 0 128,845 N.D.

W 184/184 250 0.051 0.45 0 36,557 0 40,978 N.D.

Pb 208/208 60 0.007 0.45 0 121,929 0 103,510 N.D.
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