
Ti

3D Ti-6Al-

4V TC4 Ti64

Al V Fe Sn Cu

Y Pd 1-2

ASTM E2371-13 GB/T 4698

HB 7716.13 ICP-

OES

% ppm 3-5

Avio Max 550

ICP-OES

 

ICP-

Shuli Cheng
PerkinElmer

Shanghai, China



Avio Max 550 ICP-OES

ASTM E2371

HF-HNO3 HCl-HF-HNO3

Mo Pd Ru HCl

HF+HNO3 5:1

HCl+HF+HNO3 2:3:1

0.5 g Ti64 DigiTUBE®

DI 2

3

DigiTUBE

100 mL

HF HNO3 1 g Ti 50 mL

2.0 g/L Ti

2

ICP-OES

Ti Al V Fe

Avio® 550 Max ICP-OES Ti64

NIST 173c UNS R56400

Ti64

NIST 173c

1

1. CRM 173c

2.0 g/L Ti

4500 ppm Ti

4

Avio 550 Max ICP-OES

SCD 6

UDA

7

Flat Plate 8 Avio

9

HF

5 6

ICP Syngistix

4. 

2. 

3. 

%

Al 6.245

V 4.154

Cr 0.0165

Cu 0.004

Fe 0.213

Ni 0.0203

Mo 0.0068

Sn 0.01

Zr 0.0053

1 2 3

Al 400 300 200

V 300 200 150

Fe 5 10 15

Co, Cr, Cu, Mn, Mo, Ni, 

Pd, Ru, Sn, Ta, W, Y, Zr
0.05 0.2 1

HF:HNO3  (5:1) HCl:HF:HNO3  (2:3:1)

0.1 mL 0.1 mL

HF 5 mL 3 mL

HCl --- 2 mL

HNO3 1 mL 1 mL

/ 1

30 min

120 C

www.perkinelmer.com.cn



Avio Max 550 ICP-OES

5. Avio 550 Max ICP-OES

6. 

200 ppm

200 ppm V

4500 ppm Ti

10 ppm Fe

1 ppm Pd

1 ppm Ru
(a) (b)

/

HF Tracey

PEEK MiraMist T2002

2.0 mm

RF 1400 W

12 L/min

0.4 L/min

0.60 L/min

1.0 mL/min

1 - 5

3

/ 0.76 mm

/ 1.14 mm

1. a 200 ppm V 4500 ppm Ti 1 ppm Pd

340.450 b 10 ppm Fe 1 ppm Ru 240.272

No MSF

nm

Al 394.401

Co 230.786 1

Cr 283.563

Cu 324.752

Fe 259.939

Mn 257.610

Mo 202.031

Ni 231.604

Pd 340.458 MSF

Ru 240.272 MSF

Sn 189.927 1

Ta 226.230 1

V 310.230

Y 360.073

W 207.912 1

Zr 343.823

No MSF

MS

F
MS

F

(a) (b)

2. NIST CRM 173C MSF

0.1 ppm a Pd b Ru

3

Syngistix
10 MSF Ru Pd

1 1 ppm Pd Ru 4500 ppm Ti

200 ppm V 10 ppm Fe 2

MSF

0.1 mg/L

Pd Ru

www.perkinelmer.com.cn



Avio Max 550 ICP-OES

0.999

4500 mg/L 10

MDL 3

3*MDL LOR LOR

ASTM E2371-13 Avio 550 Max ICP-

OES

7 Ti64

7. Ti64

NIST CRM

173C 4

10%

NIST 173c Co Mn Pd Ru Ta Y W

CRM 173c 0.1 mg/L

0.002% 5

90% 110% Avio 550 Max

MSF

%

4. HCl-HNO3-HF HNO3-HF CRM

173c

5. NIST 173c

Avio 550 Max ICP-OES

Flat Plate

Avio 550 Max

MSF

3. ASTM E 2371-13

LOR

LOR

LOD = 

www.perkinelmer.com.cn 4

HCl-HF-HNO3

wt%

HF-HNO3

wt%

Al 6.07 6.10

Cr 0.0143 0.0146

Cu 0.00253 0.00248

Fe 0.190 0.188

Ni 0.0142 0.0141

V 4.22 4.20

Mo 0.00249 0.00252

Sn < LOD < LOD

Zr 0.00182 0.00178

Co 0.00083 0.00078

Mn 0.00141 0.00143

Pd < LOD < LOD

Ru < LOD < LOD

Ta < LOD < LOD

Y < LOD < LOD

W < LOD < LOD

%

ASTM 2371 LOR

%

%



Avio Max 550 ICP-OES

1. Matthew J. Donachie, Jr., Titanium, a Technical Guide, 2000.

2. https://titanium.net/

3. ASTM E2371-13, Standard Test Method for Analysis of 

Titanium and Titanium Alloys by Direct Current Plasma and 

Inductively Coupled Plasma Atomic Emission Spectrometry.

4. GB/T 4698-2019, Methods for chemical analysis of titanium 

sponge, titanium and titanium alloys.

5. HB 7716 -2002, Spectrometric analysis of titanium alloys.

6. “Avio 550/560 Max ICP-OES Optical System and SCD 

Detector”, Technical Note, PerkinElmer, 2020.

7. “Universal Data Acquisition in Syngistix Software for Avio 

550/560 Max ICP-OES”, Technical Note, PerkinElmer, 2020.

8. “Flat Plate Plasma Technology on the Avio Max Series 

ICP-OES”, Technical Note, PerkinElmer, 2020.

9. “Vertical Dual View on the Avio Max Series ICP-OES”, 

Technical Note, PerkinElmer, 2020.

10. “Multicomponent Spectral Fitting”, Technical Note, 

PerkinElmer, 2017.

/

PEEK MiraMist N0775330

HF N0790373

1000 mg/L N9300184

1000 mg/L N9303808

1000 mg/L N9303771

1000 mg/L N9303789

1000 mg/L N9303795

1000 mg/L N9303803

1000 mg/L N9303810

1000 mg/L N9303809

IV N9303941

PVC /

0.76 mm
N0777043

PVC / 1.14 mm 09908585

DigiTUBE 50 mL N9308037
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