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Copper alloy Alloying Elements BCR691 (set 5:35¢ x 2thick mm) B{IlXe/kg
Quatemary bronz Brass Arsenic—Copper Lead—bronze
As 1.94 0.99 46.0 2.85
Pb 79 3.9 1.75 92
Sn 71.6 20.6 2.02 101
Zn 60.2 148 148 1.48

Zinc alloy ZnAl4 BCR355 (80¢ x 20thick mm) BifilEmg/kg
Al 34.43x10° In 24.6 Pb 56.9
Cd 58.1 Mg 786 Sn 29.1
Cu 1035 Ni 268 Tl 23.25

Unalloyed zinc Impurities

ERM-EB325 (60¢ x 30thick mm : 700g)

B fIldmg/kg

Cd 94.7 Pb 142
Cu 475 Sn 46.1
Fe 56.1 Tl 36.8

Unalloyed zinc Impurity BCR326 (80¢@ x 2thick mm : 700g) EBi{iZ[Emg/kg
Cd 203.0 Fe 264.8
Cu 104.8 Pb 307.0
SEE:A
BCR327  (80¢ x 2thick mm : 700g)  HEifiildmg/kg
Cd 3014 Pb 409.4
Fe 144.0

SZ{E:Cu

Lead with added impurity BCR288B (chip: 160g) B fiIlEmg/kg
Ag Cu 19.3 Sn
As 55.7 Ni Te 328
Bi 2158 Sb TI 2.26
Cd 33.3 Se <0.2 Zn 8.2

X -PBEEH :TEL.03(5927)8356 FAX.03(5927)8357 e—mail: standard@shibayama.co jp
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Zinc ERM-EB322 B{Img/g
Cd 15.08 Tl 5.28
Pb 15.0 Fe 19.1
Sn 5.6 Cu 5.89
Zinc ERM-EB323 B {iIimg/g
Pb 48.6 Cd 6.51
Fe 11.3 Tl 10.8
Cu 18.9 Sn 18.7
Zinc ERM-EB324 B{iIimg/g
Cd 48.6 Fe 58.5
Pb 26.1 Sn 9.8
Cu 9.87 Tl 19.9
Zinc ERM-EB325 B {iimg/g
Cd 94.7 Tl 36.8
Pb 142 Fe 56.1
Sn 46.1 Cu 475
Unalloyed zinc ERM-EB326 B {iImg/g
Cd 203.0 Tl
Pb 307.0 Cd 104.8
Sn Cu 264.8
Brass CuZn39Pb3 ERM-EB375 BEOEMEX ue/e
Bi 68.6 Ni 0.1053% Zn 38.02% Te 53.8
Al 270 As 231 Cu 58.32% Si 211
Ag 166 Fe 0.207% Co 194.4 Mn 222
Sn 0.2090% Pb 2.90% Sb 122 Cd 85.9

Bronze CuSn6 ERM-EB377 BREOHIMEIZ g/
{REEE SEE
Zn 100.6 Cu 94.04% Si 134 P <10
Fe 104.2 Se 55 Ti <1 Cd <1
Cr 66.9 Sb 13 Te <1
Bi 422 Pb 449 S 6.8
Al 451 Ni 1074 As <10
Ag 64.4 Mn 92.1 Co <2
Sn 5.92% Mg <1
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53y H(HSR)EHE
HSRX BCR664 (50x50x7mm plate) B I [Emg/ke
As 59
Ba 29.1
Cd 5.7
Cl 68.4
Co 2.77
Cr 2.65
Pb 53.1
Sb 243
Se 8.6

Lead crystal glass BCR126A (100 x 100 x 10 thickness mm)

Substance BAL cg/g
Sio, 57.8
PbO 23.98
K,O 10
AL, O, 0.128
Fe,0,4 0.0055
Sb,0, 0.29
BaO 1.036
Ca0 1.033
MgO 0.512
Zn0O 1.02
Na,O 3.58
Li,O 0.495
Densityat 20°C 2.9905 g/cm®
Refractive index nDZOOC at 589.3nm 1.5597

CHEX-BAEE:TEL.03(5927)8356 FAX.03(5927)8357 e-mail: standard@shibayama.co.jp 5
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Multielement glass for XRF analysis 201454837 ZEEYIN

BAM-S005A

BERS YA RO—RL—3ay

BAM-S005B

BT :mg/ke B i1 :mg/ke
RELE THEMS RELE THEMS
Arsenic(Il Joxide 132 8 132 8
Barium oxide 115 9 115 5
Cadmium oxide 62 4 62 3
Cerium(IV)oxide 105 6 105 5
chloride 247 33 247 24
Cabalt oxide 494 24 494 2.3
Chromium(IIl ) oxide 15.6 2.4 15.2 1.2
Copper(II Joxide 112 5 112 4
Iron(II )oxide 422 11 422 10
Maganese(II )oxide 124 5 124 5
Molybdenum(IV)oxide 343 12 343 12
Nickel( II Joxide 59.0 2 59.0 1.9
Lead(II )oxide 202 8 202 7
Antimony(II Joxide 132 7 132 6
Selenium 19.6 1.7 19.6 1.2
Tin(IV)oxide 100 7 100 7
Sulfer trioxide 1942 85 1942 57
Strontium oxide 151 7 151 7
Titanium(IV )oxide 164 9 163 7
Vanadium(V )oxide 350 22 349 22
Zinc oxide 203 10 203 6
Zirconium(IV)oxide 842 125 842 76
SEE Bfi% SEE Bfi%

Silican(IV)oxide (71) (71)

Sodium oxide (13.7) (13.7)
Calcium oxide (10.5) (10.5)
Magnesium oxide (2.3) (2.3)
Aluminium oxide (1.1) (1.1)
Potassium oxide (0.7) (0.7)

RY<—BE
EERESTHA ABS BHlENLYR(E/ZEE) NMIJ  CRMS8102-a 25g
Cd 10.77 mg/ke
Cr 27.87 mg/kg
Pb 108.9 mg/kg

ESt XD ALHNT U r—4—FICTREF

BEELESHA ABS BEARLYNGEERE) NMIJ CRM8103-a (25g)
Cd 106.9 mg/kg
Cr 269.5 mg/kg
Pb 108.28 mg/kg

EStBXDALLENT U r—4—F T TR
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EELEPH A ABS BEEXLYF(ERE) NMIJ CRM8105-a (disk)

Cd 10.77 mg/kg
Cr 27.87 mg/kg
Pb 108.9 mg/kg

ESt XD A-LHNT U r—4—FICTREF

BEELEHHA ABS BIEEXLYN(EEE) NMIJ CRM8106-a (disk)

Cd 107.4 mg/kg
Cr 268.1 mg/kg
Pb 1076.9 mg/kg

EStBXDALHNT U r—4—FCTREF

EEESHA ABS BIIEXLYF(ERE) NMIJU CRM8112-a (25¢)

Cd 9.383 += 0.223 mg/kg
Cr 9447 = 111 mg/kg
Hg 94.10 = 2.87 mg/kg
Pb 9498 + 0.87 mg/kg

EEEHHTA ABS #BIEXRLYNEERE) CRM8113-a (25g)

Cd 106.9 mg/kg
Cr 269.5 mg/kg
Hg 941.5 mg/kg
| Pb 108.28 mg/kg

: CRM8115-a  (30¢ x 2thick mm)
Cd 9.341 £ 0.266 mg/kg

Cr 9427 = 112 mg/kg
Hg 93.81 = 2.81 mg/kg
| Pb 94.21 + 0.98 mg/kg

EStAXDA-LHNT U r—4—FICTRE

CRM8116-a (30¢ x 2thick mm)

Cd 93.67 + 3.33 mg/kg
Cr 943.7 = 11.7 mg/kg
Hg 938.7 + 27.0 mg/kg
| Pb 940.6 + 8.9 mg/kg

EStBXDA-LLENT U r—4—FCTREF

EEENWHA ABS BIET+ AV (KEE) CRM8105-a (30¢ x 2thick mm)

Cd 10.70 mg/kg
Cr 27.51 mg/kg
Pb 1076.9 mg/kg

ESt XD ALHNT U r—4—FICTREF

BEEENWA ABS BilET+ AV (EEE) CRM8106-a (30¢ x 2thick mm)

Cd 107.4 mg/kg
Cr 268.1 mg/kg
Pb 1076.9 mg/kg

ESAXDOA-LLRNT I —4—%ICTR:E
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EERIMA PP BIEXRL Y (EIRE)

CRM8133-a (25g)

Cd 94.26 mg/kg BEHE
Cr 8952 mg/kg BEHE
Hg 94151 mg/kg BE5HHE
Pb 9492 mg/kg BERHE

ESt XD A-LHNT U r—4—FICTREF

BEERZRHMAFIEHRIRXFL CRM8108-a 30mm@ x 2mmE D58 FH
FHIAED Iz )LI—TF)L 31714 mg/kg BEN X

LERERFNEERIRAFLU(ERE) CRM8110-a 30mm ¢ x 2mm[ES D58
THIAESII=)LI—TIL 886+28 mg/kg BENE

SHTEE  WUIFLUUERERE) ERM-EC680K 100l TFL(Z2E) ERM-EC681K 100ghi
As 4.1 mg/kg 29.1 mg/kg
Br 96 mg/kg 0.77 g/kg
Cd 19.6 mg/kg 137 mg/kg
Cl 102.2 mg/kg 0.8 g/kg
Cr 20.2 mg/kg 100 mg/kg
Hg 4.64 mg/kg 23.7 mg/kg
Pb 13.6 mg/kg 98 mg/kg
S 76 mg/kg 0.63 g/kg
Sb 10.1 mg/kg 99 mg/kg

JSM P700-1 Plastic(polyethylene) (50g)
Cd 5u/g Cr 49u /g Cl (0.004)%
Pb 5u/g As 911 /g S (0.006)%
Hg 53U /g Br (0.002)%
JSM P701-1  Plastic(polyethylene) (50g)
Cd 1135 /g Cr 1148 /g Cl (0.06)%
Pb 1113u /g As 18731 /g S (0.04)%
Hg 1116 U /g Br (0.05)%
JSM P710-1  Plastic(polyethylene) (30x30x3 mm) 7#&#A
Cd Pb Hg Cr As Br
He/g Ue/g Ue/g Ue/g Ue/g He/g
a <1 <1 <1 <1 <1 (£0.001)
b 5 5 5 5 9 (0.0029)
c 50 50 51 52 86 (0.035)
d 114 111 112 115 187 (0.05)
e 268 270 254 265 478 (£0.15)
f 522 532 546 515 907 (£0.27)
g 1.11x10° | 1.12x10* | 1.09x10° | 1.10x10® | 1.95x10° | (0.62)

CHEX-BAEE:TEL.03(5927)8356 FAX.03(5927)8357 e-mail: standard@shibayama.co.jp
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RUIFLUHBRDARIDLEES T VDAOO1~004 (4744H)

Sicolen Yellow 09/16493 40.9mg/kg
Sicolen Orange 28/16494 75.9mg/kg
Sicolen Red 39/16495 197.9mg/kg
Sicolen Borodeaux 49/16496 407mg/kg

Plastic film A Plastic film B  Plastic film C
BCR537 BCR538 BCR539
33x225cm 125 x 22.6 cm 45 x 25 cm

overall migration by total immersion in olive oil 10 days at 40°C

overall migration by single sided cell in olive oil 10 days at 40°C

overall migration by pouch in olive 10 days at 40°C

BT E mg/dm?

PET/foil/PE heat sealed pouch containing double thick sheets of additive free linear low density polyethylene.

IR ‘E
>}

#%on0L &% (Crd0% CRM1016-a 309 x 6/ PR
AEDORFILERIZT, BIIFFHALKEBIZIZTBWT.BE-7ILAJDE
EEZIHIEVKIICTLTTSELY,

s0ls 3948 B=70%F (%)
8% 60.10 BE=5703% (%)

Si0,/Si ZEIE

SREEE (nm)
$1E (Sio, &) (20.5)
22 (Si [B) 20.0
E3fE (Sio, [B) 205
42 (Si [B) 19.9
52 (Sio, [B) 20.4

CRM5202-2 13 x 13mm’ &

GaAs/As BIF

SREHE (nm) & {E(nm)
F1E (GaAs B) 1.32
F2E (AlAs B) 9.65 9.2
E3E (GaAs B) 9.51
F4E (AlAs B) 9.64
$5/F (GaAs B) 9.51
$E6/E (AlAs B) 9.62

AYINDEIFSEETT,

CRM5203-a 15 x 15mm? &

CHEX-BAEE:TEL.03(5927)8356 FAX.03(5927)8357 e-mail: standard@shibayama.co.jp
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EPMA #1838

H-V0LEE:VOLEESD
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#TEPMA CRM1001-a ~ CRM1005-a 54#H

hEES R fE (B8 7 HT % %)
NMIJ CRM1001-a 5.00
NMIJ CRM1002-a 14.96
NMIJ CRM1003-a 19.87
NMIJ CRM1004-a 29.84
NMIJ CRM1005-a 39.69

H-—uTILEE ZUTILEED

#1EPMA CRM1006-a ~ CRM1010-a 5Z&#H

hEES ol (B (B &8 7 1% %)
NMIJ CRM1006-a 5.04
NMIJ CRM1007-a 10.05
NMIJ CRM1008-a 20.02
NMIJ CRM1009-a 39.92
NMIJ CRM1010-a 60.07

hEES

H-RESE . RETENHTEPMA CRM1011-a ~ CRM1015-a 54

AL E (HEE S HE%)

NMIJ CRM1011-a 0.089
NMIJ CRM1012-a 0.188
NMIJ CRM1013-a 0.281
NMIJ CRM1014-a 0.460
NMIJ CRM1015-a 0.680

EPMAR RXTUL R NMIJ CRM1017-a

TTHR aoalfE (H 27 £ %)
Cr 25.029 =+ 0.066
Ni 20.081 =+ 0.075
Fe 54.833 + 0.144

EPMAFR Ni(36%)-Fe & & NMIJ CRM1018-a

THR RALE (HEE52%E %)
Ni 36.105 =+ 0.085
Fe 63.860 + 0.112
n.unLT:f'ET(nm) SZ1E (hm)
FREEEIEE(hm) 1.32
F 1/E(GaAs) — 9.24
2B (AlAs) 9.65 + 0.11 -
% 3[E(GaAs) 951 £ 0.10 -
4B (AlAs) 9.64 + 0.11
FE5/E(GaAs) 9.51 + 0.09
ZF6/E(AlAs) 9.62 + 0.11
BE) VR E NMIJ CRM5204-a
url..\n.l.—tﬂ_ (nm}
)V ERIEIR 3.49 + 0.19
GaEFHFmICIIBMMELNERABEASR NMIJ CRM5601-a
SREIHE (ns)
LR D= L Fda 1.62 = 0.05

CHEX-BAEE:TEL.03(5927)8356 FAX.03(5927)8357 e-mail: standard@shibayama.co.jp 10
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I )| %
Used Auto Catalyst SRM2556  (70g)

TH RELE RE mg/kg nWAE
Pt 6974 ID-ICPMS
Pd 326 ID-ICPMS
Rh 51.2 ICP-MS
Pb 6228 ID-ICPMS

TH sEE RE wt% nWAE
Al 40
Ca 0.1
Ce 1
Fe 0.8
La 0.7
Si 0.2

TR SEME BE mg/kelwth—mg/kg ) DITHE
Ba 100
Zn 600
Zr 300

Used Auto Catalyst SRM2557  (70g)

THR REEE RE  mg/ke PAE
Pt 1131 ID-ICPMS
Pd 233.2 ID-ICPMS
Rh 135.1 ICP-MS
Pb 13931 ID-ICPMS

THR SZE BE wt% nWAE
Al 20
Ba 0.29
Ca 0.2
Ce 1.3
Fe 1.5
La 0.07
Mg 6
Ni 05
Si 18

TR SEME BE mg/kelwth—mg/kg ') DI HE
Cd 44
Zn 10000
Zr 300

CEN-BEEHE  TEL03(5927)8356 FAX.03(5927)8357 e—mail: standard@shibayama.co,jp 1
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Trace Elemnets in Coal SRM1632d

— {REEfE Major Cnstituents — fREEME  Minor Gnstituents

JT‘% Mass FlJ’action("/n) 71:? Mass Fraction(%)
Hydrogen 5.10 Potassium 0.1094
Sulfur 1.462 Chloride 0.1142
Iron 0.749

— {REEfE  Major Cnstituents — RFLfE  Minor Cnstituents

7]:? Mass FracJtion(mg/kg) jl:% Mass Fraction(mg/kg)
Antimony 0.445 Sodium 296.9
Barium 4042 Strontium 63.5
Cobalt 3.424 Thorium 1.43
Copper 58 Titanium 477
Lead 3.845 Uranium 0.52
Mercury 0.0928 Vanadium 23.74
Rubidium 7.36

— S#E{E  Major Cnstituents — SE{E  Minor Cnstituents

71:% Mass F:action(%) jt'$ Mass Fraction(%)
Carbon 76.88 Aluminium 0912
Nitrogen 1.59 Calcium 0.144
Silicon 1.65

— 2 #%1{E Major Cnstituents — 2% Minor Cnstituents

JT‘% Mass FracJtion(mg/kg) 71:? Mass Fraction(mg/kg)
Arsenic 6.1 Europium 0.217
Boron 62 Magnesium 390
Cadmium 0.08 Manganese 131
Cerium 11.7 Scandium 2.89
Chlomium 13.7 Selenium 1.29
Cesium 0.598 Zinc 12.9

— & $R{E Dry basis — & $R{E Dry basis

JT‘% Ma:s Fractio\r:(mg/kg) 71:? Ma:s Fractio\r:(mg/kg)
Dy 0.9 Ni 10
Hf 05 Sm 1
La 6

SRM2683c Coal (bituminous) — Sulfur 50g
Certified value
S 1.955%
Hg 90.0 u /kg%

Indicative value for Furnace ash

SRM2692b Coal (bituminous) 50g

Certified values

S 1.170 % =+ 0.020 %
Hg 1333 ug/kg = 4.1 ug/ke
Chlorine 1651 &= 28 mg/kg

Reference values

Ash Content (mass fraction)

Gross Calorific Value

32.81 MJ/kg

X -HEE: TEL.03(5927)8356

FAX.03(5927)8357

e—mail: standard@shibayama.co.jp
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SRM2693 Coal (bituminous) 50g

Certified values
S 0.46%
Hg 373 ug/kg
Chlorine 369.6 mg/kg

SRM2685b Coal 50g

Certified values
S 4.73%
Hg 146.2 U g/kg
Chlorine 517 mg/kg

Indicative values for the ash content, gross calorific value and elements

CHEX-BAEE:TEL.03(5927)8356 FAX.03(5927)8357 e-mail: standard@shibayama.co.jp 13
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Al 0-18% Fe 0-1066% S 0132%
As 04-megtke K 0-38% St 21%
GCa 0.21% Mg 0.088% Zn 42 mgltkeg
Gd 0.09-mg/ke  |Mn 0.016% Ash 8:87%
Gl 0.058% N 1.04% GCalorificvalue 185-MJ/ke
Gr 34-megtke P 0-169%
Cu 6.8-mgtke Pb 21-megtke

NJV 94-5 Wood fuel 201444 ABEREREYIN (50 g)
Pine wood waste from a saw mill in Sweden with a composition of approximately 70:30 bark: chip
Al 0.026% Fe 0.007% Pb 0.68 mg/kg
As 0.8 mg/kg K 0.09% S 0.018%
Ca 0.35% Mg 0.03% Zn 38 mg/kg
Cd 0.27 mg/kg [Mn 0.021% Ash 1.22%
Cr 0.8 mg/kg N 0.004% Calorific value 20.6 MJ/kg
Cu 2.2 mg/kg P 0.021%

Indicative values for C, Cl, H, N, Si, Ti, Volatile matter

Calcined Petroleum Coke SRM2719 50g

TE {REIE Mass Fraction mg/kg (dry basis)
Aluminum 58.9
Calcium 57.7
Iron 201.6
Nickle 204
Sulfur 8877
Vanadium 58.6
JTHR 22 B Mass Fraction mg/kg (dry basis)
Carbon 97.06%
Cobalt 18.6mg/kg
Hydrogen 0.16%
Nitrogen 1.17%
Sodium 15.1mg/kg
THR IEER{E Mass Fraction (dry basis)
Silicon 138mg/kg
Ash 0.12%
Volatile 0.54%
Gross Calorific Value 32.90Mj-kg ' (14146Btu,,-Ib™")

CEN-BEEHE  TEL03(5927)8356 FAX.03(5927)8357 e—mail: standard@shibayama.co,jp 14
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Trace Elements in Coal (Subbitaminous)

SRM 1635a 50g

{RE[E Certified Mass {REL{E Certified Mass
i% Fraction Values i? Fraction Values
Mass Fraction(%) Mass Fraction(%)
Minor Constituents (%)
Baruim 0.03578 Sodium 0.1031
Iron 0.2472 Strontium 0.0160
Trace Elements (mg/kg)
Antimony 0.251 Mercury 0.0836
Arsenic 0.860 Nickel 5.37
Chromium 3.56 Rubidium 1.226
Cobalt 2.004 Selenium 0.662
Copper 11.42 Thorium 1.299
Lead 2.85 Uranium 0.4792
Manganese 6.69 Vanadium 13.34
SEZfE Reference Mass S %Z1fE Reference Fraction
f? Fraction Values i% Values
Mass Fraction(%) Mass Fraction(%)
Minor Constituents (%)
Aluminium 0.5437 Magnesium 0.2303
Calcium 1.087 Potassium 0.01874
Hydrogen 3.92 Titanium 0.05240
Trace Elements (mg/kg)
Boron 36.0 Hafnium 3.14
Cadmium 0.282 Molybdenum 6.36
Cerium 5.45 Samarium 0.483
Cesium 0.0998 Scandium 1.240
Europium 0.1115 Zinc 7.3
e e by Yateee
Bromine 1

X -PBEEH:TEL.03(5927)8356 FAX.03(5927)8357

e—mail: standard@shibayama.co.jp
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Coal Fly Ash
SRM2689 {REE{E Efiwts SRM2690

BERS YA RO—RL—3ay

(% set 3)

{REEE HfIwt% SRM2691

REEME B fIwt%

Aluminium 12.94 12.35 9.81
Calsium 2.18 5.71 18.45
Iron(Total) 9.32 3.57 442
Potassium 2.20 1.04 0.34
Magnesium 0.61 1.53 3.12
Sodium 0.25 0.24 1.09
Phosphorus 0.10 0.52 0.51
Silicon 24.06 25.85 16.83
Sulfur |  —— 0.15 0.83
Titanium 0.75 0.52 0.90
LOI 750°C [1.76] [0.53] [0.23]
Moisture(110°C) [0.14] [0.12] [0.08]
Residuse on a 45 12.8 80 10.5
electroformed

sieve[ASTM Standard

Test Method C430-83]

Multipliers for Element to Oxide Conversion = SRM2689

SRM2670, SRM2671

Constituent Element Oxide Sought Multiplier
Aluminium Al203 1.88946
Barium BaO 1.11650
Calsium CaO 1.39919
Iron Fe203 1.42974
Potassium K20 1.20459
Magnesium MgO 1.65807
Manganese MnO 1.29122
Sodium Na20 1.34798
Phosphorus P205 2.29137
Silicon Si02 2.13931
Strontium SrO 1.18261
Sulfer S03 249714
Titanium TiO2 1.66806
SRM2689 SEfE BfIug/s SRM2690 SEE H{Iug/s SRM2691 SEE Hifiug/s
Antimony (9) (6) (3)
Arsenic (200) (26) (30)
Barium (800) (5800) (5900)
Beryllium (21) (8) (8)
Cadmium 3) (0.7) (0.9)
Cobalt (48) (19) (26)
Chromium (170) (67) (68)
Cesium (11) (8) 1)
Europium (3) (2) (2)
Hafnium @) (8) (10)
Lead (52) (39) (29)
Manganese (300) (300) (200)
Mercury (£0.003) (£0.003) (£0.003)
Nickel (122) (46) (53)
Scandium (32) a7 (24)
Selenium @) (0.8) an
Strontium (700) (2000) (2700)
Thorium (25) (25) (26)
Zinc (240) (120) (120)
Btu/Ib 12,000 9,700 8,800
Moisturte,wt% 6 16.5 27.6
Ash,wt% 12 5.3 48
Sulfur,wt% 1.5 0.3 0.3
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BCR176R  Fly ash

Compound Certified value Uncertainty (B4Ildme/kg)
RELE THEMS
As 54 5
Cd 226 19
Co 26.7 1.6
Cr 810 70
Cu 1050 70
Fe 13100 500
Ni 117 6
Pb 5000 500
Sb 850 50
Se 18.3 1.9
Tl 1.32 0.21
Zn 16800 400
As 48.0
Cd 46
Cl 323
Co 53.8
Cr 192
Cu 176
F 538
Fe 33.8x10°
Hg 2.10
Mn 479
Na 3.74x10°
Ni (194)
Pb 262
Th (17.3)
\ (334)
Zn 581

B{Ildmg/kg

A7 DIRELE (2/ke)

BCR331 Steam Coal

BCR332 High Volatile Industrial Coal

BCR333 Coking Steam Coal 13.44

BCR334 Anthracite 16.09

BCR335 Flame Coal 50.8

BCR336 High Volatile Steam Coal 32.90

Sulfer in Foundry Coal SRM2775 50g

Sulfer RiHE 0.5816 % mass fraction
Ash SEfE 05817 % dry basis
Volatite SEZ(E 1.31 % dry basis
Carbon SEE 91.34 % dry basis
Hydrogen SEE 0.41 % dry basis
Nitrogen SZ{E 1.16 % dry basis

CHEX-BAEE:TEL.03(5927)8356 FAX.03(5927)8357 e-mail: standard@shibayama.co.jp
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Sulfer in Foundry Coal SRM2776 50g
Sulfer REEE 0.825 % mass fraction
Ash SZfE  8.06 % dry basis
Volatite SE(E 0.98 % dry basis
Carbon SEZ{E 89.15 % dry basis
Hydrogen SE(E 0.26 % dry basis
Nitrogen SEZE 1.21 % dry basis
SRM2720 Di—n—butyl sulfide — Sulfur
sulfur (mass fraction) 2191% =+ 015%
SRM2721 Crude oil (light—sour) — Sulfur and mercury (5 x 10mL)
S 1.5832%
Hg 41.7 ng/kg
— Sulfur and mercury (5 x 10mL)
S 0.21037%
Hg 129 ng/kg

SRM2723b Sulfur in Diesel Fuel Oil (Nominal Mass Fraction  (100mL)
S 9.06 mg/kg

SRM1616b Kerosene — Sulfur (100mL)
S 8.41 mg/kg

SRM2298 Reformulated gasoline — Sulfur
S 47 Ug/g

SRM2299 Reformulated gasoline — Sulfur (5 x 20 mL)
S 13.6 1g/g

SRM1621E Residual fuel oil = Sulfur (100mL)
S 0.95%

SRM1622E Residual fuel oil — Sulfur (100mL)
S 2.1468%

SRM2717A Residual fuel oil = Sulfur (100mL)
S 2.9957%

SRM1620C Residual fuel oil — Sulfur
S 4.561%

SRM1624d Diesel fuel oil — Sulphur (10 x 10mL)

( ASTM D 975-97 Standard Specification for Diesel Fuel Oils. )
S | 3882 mg/kg

Test Name ASTM-IP Method Range Amount/test
Density at 15° C D1298-1P160 0.94-0.994 kg/L 200 mL
Pour point D97-IP15 -14t017° C up to 38 mL
Kin. Visc. (50 ° C) D445-1P71 150-1800 mm2/s up to 500 mL
Kin. Visc. (100 ° C) D445-1P71 20-95 mm2/s up to 500 mL
Micro carbon D4530:IP398 0.10 to 30.0 %(m/m) 2 mL
Flash point D93 (b) — IP34(b) 923t01216° C 75 mL

CHEX-BAEE:TEL.03(5927)8356 FAX.03(5927)8357 e-mail: standard@shibayama.co.jp 18
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SS99853-0 SETA MTVM lubricating oil (500mL)

Hin W

BERS YA RO—RL—3ay

Test Name ASTM-IP Method Range Amount/test
Kin. Visc. (40 ° C) D445-1P71 70-160 mm2/s up to 40 mL
Kin. Visc. (100 ° C)  D445-IP71 10-19 mm2/s up to 40 mL
Viscosity index D2270-1P226 139-180 up to 80 mL
Pour point D97-1P15 -491t0-339° C 38 mL

Flash point D93-1P34 196-213° C 75 mL

Cold cranking sim D5293;IP383 3062-6896 mPa.s 5 mL

SS99908-0 SETA BIO MTVM Gas oil

Biodiesel standards

(500mL)

ULSD EN590 Biofuel
5% FAME (EN 14214) in Diesel
Test Name Method Sample Result Units Amount/ test
Density @ 15° C D1298-1P160 0.8 kg/L 200 mL
Distillation IBP D86-1P123 173.6 °C 1100 mL
Distillation 10% D86-1P123 204.7 °C 100 mL
Distillation 50% D86-1P123 260.7 °C 100 mL
Distillation 90% D86-1P123 327.2 °C 100 mL
Distillation 95% D86-1P123 346.2 °C 100 mL
Distillation FBP D86-IP123 358.1 °C 100 mL
Distillation Residue D86-1P123 1.3 %vol 100 mL
Distillation Loss D86-1P123 0.6 %vol 75 mL
Flash Point D93-1P34 66.6 °C 75 mL
Cloud Point D2500-1P219 -6.3 °C Up to 38 mL
CFPP IP309 -19.7 °C 45 mL
Pour Point D97-1P15 -28.3 °C Up to 38 mL
Kin Visc. @ 40° C D445-1P71 2.567 mm?*/s Up to 40 mL
Lubricity HFRR D6079; IP450 207.1 Um 2 mL
Water Karl Fischer D1744; 1P438 60.138 mg/kg 5 mL
U-RGO-210 Glycerin 500 1 g/mL in pyridine (ASTM Method D-6584) 1x2mL
U-RGO-220  Monoolein 5000 (¢ g/mL (ASTM Method D-6584) 1x2mL
U-RGO-230 Diolein 5000 ( g/mL in pyridine (ASTM Method D—6584) 1x2mL
U-RGO-240 Triolein 5000 1 g/mL in pyridine (ASTM Method D—6584) 1x2mL
U-RGO-250 Monopalmitin 5000 (¢ g/mL in pyridine (ASTM Method D—6584) 1 x 2 mL
IRMM-441 n—Heptane
n—Heptane Purity by difference 99.985%
Impurities
Total organics (other than n—Heptane) 0.01%
Water 0.00%
Isooctane 0.01%
Pb <05 ug/L

IRMM-442 Isooctane (100mL)

Isooctane Purity by difference 99.985%
Impurities
Total organics (other than Isooctane) 0.01%
Water 0.004%,
n—Heptane 0.00%
Pb <1 ug/L

CEN-BEEHE  TEL03(5927)8356 FAX.03(5927)8357 e—mail: standard@shibayama.co,jp
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SRM1815a n—Heptane (100mL)
Certified purity 99.99%

SRM1816A Isooctane (2,2,4-Trimethylpentane) (100mL)
Certified purity 99.99%

SRM2890 Water saturated octanol (5 x 2mL)

A solution of water saturated 1—octanol which is certified for its water content.
Certified values
Water 473 mg/g | Water 39.24 mg/mL

BRE P AA D992 NMIJ CRM4215-a  5mL
BEDFE(mg/kg) : 098

B hA A9 54  NMIJ CRM4217-a  10mL
BE9DFE(mg/kg) : 7.81

STFILAILIT«4K  NMIJ CRM4221-a 2mL
BEDHEKe/kg) : 41745 021919

FJLT> NMIJ CRM4216a-a 30mL
BEERn®E(ugks : 14957 19

SHITE Total Fluorine in coal powder BCR460 40g
cl (59)
F 225
Vanadium in Crude Oil RM8505 (250mL)
Ash Content Wt% kinematic Viscosity@50°C Flash Point°C | Poar Point°C | Density@20°Ckg—dm
0.08 1915 70 12 0.986

S(AA ) EH(mass %)

ERM-EF672 8mL Gasoill 0.0203
ERM-EF671 8mL Gasoill 0.0452
ERM-EF104 8mL Gasoill 0.1019
BCR105 25g Gasoill 0.363
BCR106 25g Gasoill 0.502
BCR107 25g Gasoill 1.040

SY124 content Solvent Yellow content
REEE : 0.141mg/kg
BEE : 0.117mg/L
{REEE : Tmg/ke
SE1E : 5.84mg/L

ERM-EF317 Diesel gas oil

ERM-EF318 Diesel gas oil

X -PBEEH :TEL.03(5927)8356 FAX.03(5927)8357 e—mail: standard@shibayama.co jp 20
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SRM2723b

Sulfur in Diesel Fuel Oil (10mg/kg)

(100mL)

Sulfer REE{E 11.0 mg/kg mass fraction
Physical Property Test ASTM Standard Used Value
Density at 60 ° C D 1298 35.12 API
Flash Point D 93 68° C
Viscosity, Kinematic at 40 °C D 445 2.757 X 10-6m2/s
Carbon D 5291 87.0 % (mass fraction)
Hydrogen D 5291 13.3 % (mass fraction)

Sulfur in Diesel Fuel Oil (40 mg/kg)

SRM2770 (10 x 10mL)

Sulfer REHE 4157 mg/kg mass fraction

Physical Property Test ASTM Standard Used Result
Density @ 15 °C D 1250-80 (1990) 818.5kg/m’

@60°F D 4052-96 41.3API
Flash Point D 93(A)-94 93.3°C
Kinematic Viscosity@40°C D 445-94 3.277 x 10 °m?/s(3.277¢St)
Color D 1500-96 L05
Carbon D 5291-92 85.10%
Hydrogen D 5291-92 14.8%

BEROME-7IILO—ILE-T4/—ILER T

EE% (mg/kg)

PR PR D o T RIRER

NMIJ RM4215-a (5mL) 0.98 += 0.02
SRM 1829 1837 1838 1839 2286 2287 2288 2289
. t—Amyl
Alcohols in| Methanol . . t—-Amyl
oA Reference and t— Ethanol Methanol Ethan9| n Ethan.ol n Methyl Methyl Ether
Gasoline | Gasoline Ether in |, .
Fuels Butanol . in Gasoline
Gasoline
?é-". % 6x20mL 5x20mL 5x20mL 5x20mL 3x20mL 3x20mL 3x20mL 3x20mL
Toluene
Benzene
Methanol 0.335 0.335
Ethanol 11.39 11.39
Methanol and| 10.33 + 10.33 +
t-Butanol 6.63 6.63
Oxygenate 5.73 10.07 12.78 17.30
Oxygen 2.02 3.53 2.02 2.73
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SRM 2290 2291 2293 2294 2295 2296 2297
Methyl t— Reformulated
Ethyl t- Ethyl t- Butyl Reformulated|Reformulated|Reformulated|  Gasoline
[=] % Butyl Butyl Ether in Gasoline Gasoline Gasoline (nominal 10 %
AR Ether in Ether in G i (nominal 11% | (nominal 15% | (nominal 13%| Ethanol, 300
Gasoline |Gasoline asoline® | MTBE, 35 | MTBE, 300 | ETBE, 35 | me/kg sulfur)
mo/ko mo/ke mo/ke
A = | 3x20mL | 3x20mL 3x20mL | 2x20mL | 2x20mL | 2x20mL 2x20mL
Toluene 8.29 7.89 8.02 8.27
Benzene 1.03 0.99 1.01 1.04
Methanol
Ethanol
Methanol
and t—
Butanol
Oxygenate| 12.78 17.18 14.86 10.97 14.54 13.02 9.91
Oxygen 2.01 2.7 2.71 2.01 2.66 2.06 3.50

(5 x5 mL)

SS99865-0 Gasoline — Benzene

ASTM D3606

Benzene in the range 0.4 to 0.9 %vol

RM 8506A Transformer oil — Water (set 5)

12.1 mg/kg = 1.9 mg/kg

NIST coulometric mass concentration of water, ASTM method minus interferences

NIST coulometric mass concentration of water, ASTM method

18.3 mg/kg = 1.9 mg/kg

Consensus coulometric mass concentration of water, ASTM method

21.2 mg/kg = 1.7 mg/kg

NIST volumetric mass concentration of water, modified ASTM method

34.5 mg/kg = 2.2 mg/kg

RM 8509 Methanol — Water

Reference value

(Set of 5 x 5 mL)

Water

93 mg/kg

Indicative values for Ag, Al, Cr, Cu, Fe, Mg, Mn, Mo, Na, Ni, Pb, S, Si, Sn, Ti, V, Zn

RM 8510 Methanol — Water

Reference value

(Set of 5 x 5 mL)

Water

325 mg/kg

CHEX-BAEE:TEL.03(5927)8356 FAX.03(5927)8357 e-mail: standard@shibayama.co.jp
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IVOCHREEME S
EHILESSE

Elemental Composition

SRM RE m A

(mass fraction, in %)

1051b 5g Barium cyclohexanebutyrate Barium 28.7
1052b 5g Bis(1-phenyl-1,3-butanediono)oxovanadium (IV) Vanadium 13.01
1053a 5g Cadmium cyclohexanebutyrate Cadmium 248
1057b 5g Dibutyltin bis (2-ethylhexanoate) Tin 22.95
1065b 5g Nickel cyclohexanebutyrate Nickel 13.89
1066a 5g Octaphenylcyclotetrasiloxane Silicon 14.14
1069b 5g Sodium cyclohexanebutyrate Sodium 12.0

1075a 5g Aluminum 2-ethylhexanoate Aluminum 8.07

1077a 5g Silver 2-ethylhexanoate Silver 4260
1078b 5g Tris (1-phenyl-1,3-butanediono)chromium (III) Chromium 96

1079b 5g Tris (1-phenyl-1,3-butanediono)iron (1) Iron 10.45
1080a 5g Bis (1-phenyl-1,3-butanediono)copper (II) Copper 16.37

= Elemental Composition (in mg/kg)

= [=]

TR A I i il v Vv
5x20mL  Total Chlorine 31.6 60.0 78.2 154.4 234.0
5x20mL  Total Sulfur 423.5 7411 4022 4689 6135

FTANHRDEREEE

Elemental Composition (in mg/kg) *indicates %

Wear—Metals (base oil) 150 mL
Lubricating Oil Additive Pacakge 100 mL 0.137%

(0.17) (<0.02) (<0.05) K1)
927 12.3%

RAR—T[ZHi<

(<0.04) (<0.005) (<0.4) K1
0.788x* 0.821% 0.57% 50

(<0.06) (<0.4) (980)

2.3270% 0.873x*

HYINDBIEFSERETY .
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BCR033 100g

BCR113 100g

B MR

BERIILHAIoRaO—RL—3y

Description Substance Cerified values(g/kg)
P,05 1934
SO, 428.0
CaO 3148
SiO 29.2
Super—phosphate = 2 165
Al,O, 11.0
Fe,0, 40
MgO 2.1
K 502.5
Cl 478.0
. . Na 15.3
Potassium Chloride Ca 103
Mg 0.24
water soluble K 501.3

BCR114 100g

BCR178 100g

BCR179 100g

Description Substance Cerified values(g/kg)
K 418
SO, 533
Cl 18.5
Potassium Sulphate Na 11.0
Ca 94
Mg 0.74
water soluble K 417.6
NH,—N 130.44
Calcium Amonium NO;—-N 130.15
Nitrate tatal-N 260.19
Ca 88.82
tatal-N 465.35
Urea Uric—n 460.9
Biuret 10.37

SRM695 Multi—nutrient fertiliser
Certified values Major and minor constituent elements

70g

Ca 226 x=004% Mg 1.79 = 005% Zn 0325 = 0.005 %
Fe 399 %+ 0.08 % Mn 0.305 % 0.005 %

K 11.65 = 0.13 % Na 0405 %= 0.007 %

Trace elements

As 200 = 5 mg/kg Cu 1225 = 9 mg/kg Pb 273 = 17 mg/kg
Ca 169 *= 0.2 mg/kg Hg 1.955 £ 0036 mg/kg [V 122 = 3 mg/kg

Co 653 = 24 mg/kg Mo 20.0 = 0.3 mg/kg

Cr 244 = 6 mg/kg Ni 135 = 2 mg/kg

Indicative values for further selected elements

X -PBEEH :TEL.03(5927)8356 FAX.03(5927)8357 e—mail: standard@shibayama.co jp
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BCR032 100g

Description

Rock

Moroccan Phosphate

BERS YA RO—RL—3ay

Substance Cerified values(g/kg)
Ca0 517.6
P,0; 329.8
co, 51.0

F 404
Sio 20.9
SO 18.4

Al,O, 55
MgO 40

Fe,O, 2.3
As 95x 107

B 226 x 10°
Cd 208 x 10°°
Cr 257 x 10°°
Co 059 x 10°°
Cu 33.7x10°
Hg 55 x 107
Mn 188 x 107°

Ni 346 x 10°

Ti 171 x 107°

\ 153 x 107°
Zn 253 x 10°°

SRM193 Potassium nitrate 90g
SRR E
K 38.66% | N 13.85%
SRM200b Potassium dihydrogen phosphate 90g
EWZE{E Certified Mass Fractions
P 22.769% | K 28.735 %%

Information Values for Selected Elements  (mg/kg)
Aluminum 2 Europium <0.1 Mercury <1 Sodium 18
Antimony 1 Fluorine 4 Molybdenum <0.5 |Strontium <0.5
Arsenic 1.5 Gadolinium <0.5 |Neodymium <0.1 |Sulfur 13
Barium <0.1 Gallium <5 Nickel 0.75 Tantalum <5
Beryllium <0.1 Germanium <5 Niobium <0.5 Tellurium <0.5
Bismuth <0.1 Gold <1 Osmium <0.5 Terbium <0.1
Boron 0.2 Hafnium <0.5 Palladium <0.5 |Thallium <0.5
Bromine <10 Holmium <0.1 Platinum <0.5 Thorium <0.05
Cadmium <1 Indium <0.1 Praseodymium <0.1 [Thulium <0.1
Calcium 16 Iodine <0.5 Rhenium <0.5 Tin <1
Cerium <0.1 Iridium <0.1 Rhodium <0.1 Titanium 0.3
Cesium <0.1 Iron 8 Rubidium 3.5 Tungsten <0.5
Chlorine 7.5 Lanthanum <0.05 Ruthenium <0.5 |Uranium <0.05
Chromium 2.7 Lead <0.1 Samarium <0.1 [Vanadium <0.1
Cobalt <0.2 Lithium <0.1 Scandium <0.5 |Ytterbium <0.5
Copper 0.9 Lutetium <0.1 Selenium <5 Yttrium <0.5
Dysprosium <0.1 Magnesium 4 Silicon <100 Zinc 2.5
Erbium <0.1 Manganese <0.4 |Silver <1 Zirconium <0.1
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HSR-ES53yHRX
T7A IV RRAREITORBIM R (e f2)  NMIJ CRM8001-a 50g
ES%0) B=0%E (%)

EXPIAES 68.31

2iRF 29.80
HEEERS B=59 % (mg/ke)

Al 83.2

Fe 46.7

Ti 6.37

Y 0.31

SEBELTHERDT12BEDEHLHY

T7AoEIIVIRRARIEITOERMIIER (B H2)  NMIJ CRM8002-a 50g

EH) HEHE (%)
EXPIAES 68.01
L2R%F 29.93
WmEERERS B9 % (mg/ke)
Al 189
Cr 61.9
Cu 115
Fe 130
Mn 1.60
Mo 109.0
Ti 477
Y 0.58

SEBELTLHMERDIREDREH LHY

T7AEIIVIRRAREITVERMIN R (EEZ{LE /) I NMIJ CRM8003-a 25g

ESH) HE5H%E (%)
EXPIAES 58.897
2iRF 37.891
WMEEERS BE=5E (mg/kg)
Al 825.4
Ba 5.263
Ca 105.5
Cr 16.083
Fe 347.7
Mg 15.079
Mn 7.099
Mo 15.86
Sr 1.279
Ti 13.787
Y 49.93

SEBELTHERTREEDEEH LHY
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T7AIIVIRRARAEITOERMIN R (EEZ{LE /) I NMIJ CRM8004-a 25g

ESH) HE5H%E (%)
EXPIAES 59.226
L2RF 38.485
WMEEERS BE=5E (mg/kg)
Al 739.7
Ca 72.7
Fe 196.9
Mg 10.29
Mn 2.987
Ni 2.485
Ti 8519
Zr 2.146

SEBELTHERDEEDLH LHY

774023V RBRAEITOEMN R ((SE2ES ) NMIJ CRM8005-a 25¢

EH) BE0%E (%)
EXb e 59.406
L2R%F 38.703
wmEERERS B=59%F (mg/ke)
Cr 2.270
Fe 10.05
Mn 0.1421
Mo 0.0947

SEBELTHERSTRREDOEEH LHY

Silicon carbide powder BAM-S003 ( green micro F 800 ) BRI OELME(Eme/ke

Al 372 + 20 Cu 15+ 04 Ni 329 + 27 0 910 = 35
B 63 + 7 Fe 149 = 10 Ti 79 + 4 N (93 + 22)
Crotai 2989 £007% Mg 6.3 = 0.6 Y% 414 + 28| SiOy., (600 = 148)
Ca 294 + 138 Mn 1.44 = 0.17 Zr 252 £ 20 Sifree (481 % 223)
Cr 35 + 0.4 Na 177 £ 08|  Cpee 493 + 79

Year of issue: 1992

Certified values

Si 635+ 05% Cr (0.01%) Ni (0.015%)
Ca 0.84 = 0.03 % Fe 1.30 = 0.06 % @) (5.24%)
Mg 0.051 = 0.011 % K (0.011%) P (< 0.010) %
Al 1.86 &= 0.06 % Mn 0.029 = 0.004 % |Ti (0.05%)
C 26.38 = 0.23 % N 0.32 £ 005% \Y (0.025%)
Cfrei (0.563%) Na (0.05%) Zr (0.01%)
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ECRM-B 781-1 Silicon carbide refractory with 35.6% silicon and 48.3% carbon

BERS YA RO—RL—3ay

100g

RELHE Year of issue: 1993

Si 3556 = 0.28 % Cfrei (37.22%) Na (0.0308%)
Ca (0.0433%) Fe (0.806%) Ni (0.021%)
Mg (0.0421%) K (0.3765%) P (0.0117%)
Al 439 £+ 0.04 % Mn (0.0274%) Ti (0.032%)
B (0.0149%) Mo (0.0264%) \' (0.0216%)
C 4825 = 0.11 % N (0.0282%)

BCS CRM359 Nitrogen bearing silicon carbide 100g

{REEE

CTotal 23.46% Mn (£0.01) % Ca 0.11%
SiTotal 67.60% Ni (0.014%) Mg (£0.01) %
AlTotal 0.12% (6] (0.532%) Na (£0.01) %
CFree (0.061%) Ni (7.84%) K (£0.01) %
SiFree (0.325%) Ti 0.02%

FeTotal 0.18% \Y (0.027%)

BCS CRM360 Sialon bonded silicon carbide

{RELE
CTotal 23.53% Mn (£0.01) % Ca 0.12%
SiTotal 60.80% Cr (£0.01) % Mg (£0.02) %
AlTotal 6.52% Ni (0.013%) Na (£0.01) %
CFree (0.085%) 0] (4.03%) K (£0.01) %
SiFree (0.538%) Ni (4.77%)
FeTotal (0.19%) Ti 0.03%

ECRM-B 783-1 Tungsten carbide  100g
RELHE Year of issue: 2005
C 6.188 = 0.011+ % Fe 0.0022 = 0.0002+ %
C free (0.042%) 0 (0.016%)

BCS CRM352/1 Tungsten carbide 100g
{REEE
CTotal 6.15% Fe 0.00%
CFree 0.04% 0 0.11%

Glass containing hexavalent chromium  BAM-S004 B 51 [Emg/kg
Cr—(VI) 94 CaO (9.4%) ZnO (0.33%) Fe,0, (0.06%)
Cr—total 471 Al,O, (2.15%) SO, (0.17%) CuO (0.04%)
Sio, (70.9%) BaO (1.2%) K,O (0.16%)
Na,O (14.5%) MgO (0.90%) Cr,0, (0.07%)
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SRM2066 K-411 glass microspheres (50mg)

Certified concentration in mass fraction of microspheres larger than 2 ym
Silicon 0.256 = 0.017 kg/kg Magnesium 0.092 = 0.014 kg/kg
Calcium  0.112 &= 0.023 kg/kg Iron 0.112 = 0.023 kg/kg

SRM2696 Silica Fume  (70g)

Si02 9561 = 0.37% |[MgO 0.235 = 0.024% [(ZnO 0.051 = 0.005%
Al203 0.2080 =+ 0.0071% |K20 0.652 = 0.028%
CaO 0.426 = 0.016% |Mn203 0.032 = 0.004%
SRM 81a 89 92 93a 165a 620 621
Low—
a2 Glass Sand Lea'ld— Borop— High—IlBloron Glass Sand | Soda—Lime Soda—ll_ime
Barium SodalLime |Borosilicate| (low Iron) Flat Container
Powder
3
RE 75¢ 45 ¢ 45 ¢ W;fe;gi”:nm 75¢ 33%'?;%';;3 dicgks:38mm
X Smm
Component  (Concentrations are in mass fractions, in %, unless noted by an asterisk for mg/kg)
Sio, 65.35 (75) 80.8 72.08 7113
PbO 17.5
Al,O4 0.66 0.18 2.28 0.059 1.8 2.76
FeO 0.016
Fe,O, 0.082 0.049 0.028 0.012 0.043 0.04
Zn0O (0.2)
Cdo
MnO 0.088
TiO, 0.12 0.01 0.014 0.011 0.018 0.014
Zr0O, 0.034 0.005 0.042 0.006 0.007
CaO 0.21 (8.3) 0.01 7.11 10.71
BaO 1.40 0.12
Li,O
MgO 0.03 (0.1) 0.005 3.69 0.27
K,O 8.4 (0.6) 0.014 0.41 201
Na,O 5.70 (13.1) 3.98 14.39 12.74
B,0, 0.70 12.56
P,0; 0.23
As,05 0.36
As,O, 0.03 0.056 0.030
AQO, 0.03 0.28 0.13
Cl 0.05 0.06
Cr
SrO
F
Cr,054 46% (1)
Loss on 0.32 (0.42)
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1411 1413 1830 1831 1834

Soft Glass Sand Soda—Lime,

Soda—-Lime Fused Ore
Float glass Glass
glass

Borosilicate (high : Sheet

glass alumina)

10 platelets 3 platelets 3 platelets disk 30 mm

32x32x3mm

75 g

32x32x6mm 37x37x3mm P x 3mm

Component  (Concentrations are in mass fractions, in %, unless noted by an asterisk for mg/kg)
SiO, 58.04 82.77 73.07 73.08 Si 20.19
PbO
Al,O,4 5.68 9.9 0.12 1.21 Al 20.71
FeO 0.032 0.025

Fe,O, 0.05 0.24 0.121 0.087 Fe 0.32
Zn0O 3.85
CdoO
MnO
TiO, 0.02 0.011 0.019 Ti 1.11
ZrO, Zr (0.047)
CaO 218 0.74 8.56 8.2 Ca 0.095
BaO 5 0.12 Ba 0.062
Li,O Li (4.6)
MgO 0.33 0.06 3.9 3.51 Mg 0.088
K,O 297 3.94 0.04 0.33 K 0.42
Na,O 10.14 1.75 13.75 13.32 Na (0.14)
B,0, 10.94 B (1.1)
P,05 P 0.152
As,05
As,0,
AO, 0.26 0.25
Cl
Cr (0.02)
SrO 0.09 Sr 0.153
F
Cr,0,
Loss on
Ignition

SGT-SAND NO 1 Sand 200g

fRALE

Al203 0.06% MgO <0.02% Cr303 0.00%
Ca0l <0.02% Na20 <0.02% LOIx 0.12%
Fe203 0.01% Sio2 99.74%

K20 <0.02% Ti02 0.03%

*Loss on ignition
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BERIILYAIoRa—RL—3

SGT-SAND NO 6 Sand  200g
Rl (B
Al203 0.06% K20 0.40% Si02 98.66%
Ca0 <0.002% MgO <0.02% Tio2 0.02%
Fe203 0.03% Na20 <0.02% LOIx 0.14%

*Loss on ignition

SGT-SAND NO 8 Sand

Al203 2.07% K20 <1.06% Si02 95.63%
CaO 0.06% MgO 0.12% TiO2 0.07%
Fe203 0.26% Na20 0.20% LOIx 0.48%
*Loss on ignition
SGT-SAND NO 9 Sand 200g
Ralk
Al203 1.35% K20 0.82% Si02 97.24%
CaO 0.02% MgO 0.06% TiO2 0.04%
Fe203 0.10% Na20 0.10% LOIx 0.24%
*Loss on ignition
SRM 610 and 611 612 and 613 614 and 615 616 and 617
Tvpe Trace Elements in| Trace Elements in| Trace Elements in| Trace Elements in

yp Glass Glass Glass Glass

Wafer. Thickness 3and 1 3and 1 3and 1 3and 1
(in mm)
Unit Size 6 wafers 6 wafers 6 wafers 6 wafers
Element (in mg/kg)

Antimony (1.06) (0.078)
Barium (41)
Boron (351) (32) (1.3) (0.2)
Cadmium (0.55)
Cerium (39)
Cobalt (390) (35.5) (0.73)
Copper (444) (31.7) 1.37 (0.8)
Dysprosium (35)
Erbium (39)
Europium (36) (0.99)
Gadolinium (39)
Gallium 1.3) (0.23)
Gold (25) (5) (0.5) (0.18)
Iron 458 51 (13.3) a1
Lanthanum (36) (0.83) (0.034)
Lead 426 38.57 2.32 1.85
Manganese 485 (39.6)
Neodymium (36)
Nickel 458.7 38.8 (0.95)
Potassium (461) (64) 30 29
Rubidium 425.7 31.4 0.855 (0.1)
Samarium (39)
Scandium (0.59) (0.026)
Silver (254) 22 0.42
Strontium 515.5 78.4 45.8 41.72
Thallium (61.8) (15.7) (0.269) (0.0082)
Thorium 457.2 37.79 0.748 0.0252
Titanium (437) (50.1) 3.1) (2.5)
Uranium 461.5 37.38 0.823 0.0721
Ytterbium (42)
Zinc (433)

AYINDORIEFSEETY .

In addition to the elements listed above, the glass SRMs contain the following 25 elements: As, Be, Bi, Cs, Cl, F, Ge, Hf,
Hg, Li, Lu, Mg, Nb, P, Pr, Se, S, Te, Tb, Tm, Sn, W, V, Y, and Zr.
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A b

SRM

Cap Color

BERS YA RO—RL—3ay

o B
BE

Component (mass fraction, in %)

CaO 64.16 57.58 39.29 29.52 61.31
SiO, 20.42 22.26 401 0.24 19.30
Al, O, 5.183 7.06 39.14 70.04 4.851
Fe,0, 3.681 3.09 14.67 0.078 2.937
SO, 2.710 3.366 4034
MgO 1.176 2.981 0.51 0.19 474
K,0 0.646 1.228 0.051 0.014 0.957
TiO, 0.236 0.3663 1.786 0.02 0.2651
Na,O 0.0914 0.199 0.021 0.3 0.278
SrO 0.036 0.024 0.019 0.0258
P,0; 0.2443 0.1459 0.070 (0.003) 0.0965
Mn,O4 0.1981 0.1042 0.060 (0.003) 0.0750
F (0.0539) (0.09) (0.0394)
Zn0O (0.01054) 0.0489 0.004 (0.0042)
Cr,04 0.01927 0.0588 0.113 0.006 0.00791
Cl 0.01830 0.013 (0.0065)
Insoluble Residue (0.487) (5.2) (0.159)
Free CaO (1.567) (0.29) (0.418)
Sulfide Sulfur (0.0131) (0.035) (0.0072)
1L8;(sjoonégnition at LOI at 550°C (1.026%) (1.59)% (0.20)% (0.35)* LOI at 550°C (0.261%)
Total (100.49) (100.18) (99.95) (100.78) (100.54)

HYIARDBERFSEBERERIETT .
* LOlat 950 ° C

TAVMMEE ZERY (TREBRBVEDETEILY,)

MRERIER ¥R E K ER (JIS R 5201-1997) [2BWTHAT 2 IL—VEREREEDELL
OvwkNo. 102K  30g [ZAW3,

IR A RILESUREARDIEE S HT A% (JIS R 5202-1999) [ZH WL THHTIRIEDRRETS
OvkNo.211R  30g = [AV-

JKFNENEIE A A RDKFIEEITE A 3£ (JIS R 5203-1995) 2B W CHEATAIEB R EITIRME
OvkNo.301Q DRIFZALS,

s =EtER B EEAER (JIS R 5201-1997) IZBWNTHERAT A%E.
OvYENo.401G sHZRAWS,

JIS R 5204:2002T Z AV DB IXIE AW AZIB ITHREHEAHABELTHERT

5o BHIRILES VR AV RN, BIF AV MBI TERSNTEY. RRE
[CRESNF-AMBERICHLTEREROBLMRERZERTHENTED,

600g

RER S HE SUHABRIREOR

4.8kg

HAXR D AT AR RN
HwkNo.BO1A  20gx15

JIS R 5204:2002T Z AV DR IXB AT A EICH TR EHEAHABELTHERT
B, EE . REBIRILES VR AU A—DOMFEGRIZ2, SOFHEERELT
Ejﬁa@bf:%o)f%éo

JIS R 5204:2002T Z AV DR IXB AT A EICB TR EHEAHBELTHERT
B EH . AEBHIRILFSUREAVMNI2 3ORELFRESLTHRELELDOTH

HAXED T REENE
JCA-RM-611 30g

HAXED T RBRENE
JCA-RM-612  30g %

RAR—T (i<
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XD S A M B JIS R 5204:2002 AV D BEIXXEASHAZIE TR EFARBELTERT

HE. RRBERILNS VR AR HEZREESLTHARLE s
JCA-RM-613  30g 20 28 R ERILSUREAVMI2, SDHFEZRELTRELLLOTH

Ve G AYEDIE 45 mifB 5\ BN LB EAV D MKRERER S E(JCAS K-02-1996), B LULT7 -
OwkNo.701A  30g DrybHSBDNEEICKIS AV MIRERER A E(ICAS K-03-1996)IZFLVD,

AV OEIXBOMICHETIREROBREICANSEEBRHEL TGRS
CETONE DS ME TH S, F1=. JIS R 5202:1999H{ R ECIS06800) & 57 EE S ARI LU FBL
oA SHANRRERVBEEDHAEISHEN T, AR OISR HILL TS
%, Hi4:Si02, Al203, Fe203, CaO,Mg0,S03, Na20, K20, TiO2, P205, MnO, SrO
(BE (B ANEE)

JCA—CRM—1 60g

TAVRDBIEXBAWTICE T EIREBROBREICANSILEFBMELTERSINT:
=AEp A NBIE METHD, F7=. JIS R 5202:1999 BEPISO680D & 577 FE & 7 AEICKUFARL
T’C A CRM—2  £0 EREBRREAVAEESTAEICENT, RRBROEICANSILLTE

& %, ML%:Si02, Al203, Fe203, CaO, MgO, Na20, K20, TiO2, P205, MnO, SrO (5
%ﬁﬁ . gﬁ%ljﬁ%\ JII.“::% Ju.§\ SO3)

SRM 1887b 1888b

Cap Color Clear Clear
E 4g x 5 4x5¢g

Component (mass fraction, in %)
CaO 67.87 61.15 63.13 65.34
Sio, 22.38 19.59 20.42 20.66
Al,O4 3.875 4911 4277 3.89
Fe,0, 0.152 2471 3.062 1.937
SO, 2.086 4599 2.634 2.69
MgO 1.932 3.624 3.562 0.814
K,0 0.093 0.961 0.658 0.605
TiO, 0.084 0.2034 0.2316 0.227
Na,O 0.021 0.288 0.1364 0.195
SrO 0.018 0.2625 0.1009 0.042
P,05 0.022 0.1540 0.07307 0.11
Mn,0, 0.0073 0.0957 0.0652 0.2588
F (0.02) (0.101) (0.048) (0.05)
Zn0O (0.001) 0.01560 | (0.01253) 0.0048
Cr,0, 0.0024 0.01551 | (0.01021) 0.0072
Cl 0.0042 0.01001 0.0143 0.0019
Insoluble Residue (0.23) (0.26) (0.32) (0.66)
Free CaO (2.16) (0.21) (1.42) (0.58)
BaO (0.022)
Sulfide Sulfur (0.025) (0.015)
Loss on Ignition at Lol at 55000 LOLat SEOOC
1000° G (1.56)* & 950°C & 950°C (3.28)%

(0.89%) (0.850%)

Total (100.12) (100.51) | (100.42) | (100.09)*

HAYIANDORIEFSEETT .
* LOlat 950 ° C
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BERS YA RO—RL—3ay

SRM887 Cemented carbide (W83-C025-Ti4) — Cobalt 100g

Co

10.35 % ({REIE{E)

Indicative value

for C

SRM888 Cemented carbide (W64-C025-Ti4) — Cobalt and tantalum 100g
Co 24.7% (REEHE)
Ta 477 % ({REEE)
Indicative value for C

RM

Type

Unit Size (in g)

Cement Clinker

2686a
Portland

4x]g

2687

Portland
Cement Clinker

3 x 10g

2688
Portland

3 x 10g

Cement Clinker

Component (mass fraction, in %)
Alite (C,S) 63.35 (73.6) (66.1)
Belite (C,S) 18.68 9.1) (17.9)
Aluminate (C,A) 2.46 (12.1) (5)
Ferrite (C,(A,F)) 10.76 (2.2) (11.1)
Alkali Sulfates
Free CaO 0.87 (2.2) (0.2)
Periclase 3.40 — —
Arcanite (0.27) (1) (1)
Aphthialite (0.74)
CaO (64.09) (67.2) (66.5)
Sio, (21.71) (21.43) (22.68)
Al,O, (3.70) (5.53) (4.9)
Fe,0, (3.65) (1.98) (4.07)
SO, (0.56) (0.83) (0.31)
MgO (4.81) (1.48) (0.98)
K,O (0.49) (0.72) (0.35)
Tio, (0.22) (0.27) (0.24)
Na,O (0.20) (0.14) (0.11)
SrO (0.04) (0.11) (0.13)
P,0; (0.07) (0.29) (0.08)
Mn,0, (0.13) (0.04) (0.03)
Loss on Ignition at 1000 °C (0.51) 017) (0.21)
Total (100.2) (100.6)

HYARDHIEISEES SVERIETY

—Sieve Residue (45 mm residue) (No. 3251

SRM634a Portland cement (100g)

7.43%

Certified values

Si02 20.493% CaO 65.07% K20 0.3572%
Al203 5.015% MgO 1.0057% TiO2 0.2463%
Fe203 3.362% SO3 2.78% P205 0.1767%

Indicative values for Na20, Cr203, ZnO, Mn203, SrO
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BCS CRM353 Sulphate resist portland cement (100g)

BERS YA RO—RL—3ay

Certified values

Si02 20.5% Mn203 0.23% P205 0.077%
Al203 3.77% CaO 64.8% S03 2.25%
TiO2 0.16% MgO 2.42% SrO 0.23%
Fe203 4.82% Na20(acid sol.) 0.1% Cl (0.01%)
Cr203 (0.02%) K20(acid sol.) 0.49%

(Values in parenthesis are indicative values)

BCS CRM354 White Portland Cement 100g

Certified values

Si02 21.8% Mn203 0.057% P205 0.12%
Al203 4.85% CaO 70% S03 2.25%
TiO3 0.04% MgO 0.42% SrO 0.11%
Fe203 0.3% Na20(acid sol.) 0.1% Cl 0.005%
Cr203 (0.003%) K20(acid sol.) 0.11%

(Values in parenthesis are indicative values)

BCS CRM372/1 Ordinary portland cement 100g

Certified values

Si02 20% Mn203 0.074% P205 (0.07%)
Al203 5.37% CaO 65.3% S03 2.95%
TiO3 0.27% MgO 1.31% SrO (0.05%)
Fe203 3.42% Na20(acid sol.) 0.1% Cl (0.008%)
Cr203 (0.01%) K20(acid sol.) 0.75%

(Values in parenthesis are indicative values)

CEN-BEEHE  TEL03(5927)8356 FAX.03(5927)8357 e—mail: standard@shibayama.co,jp
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)
ST E= Total Fluorine in clay BCR461 30g
F 568
B IEmeg/ke
Refractory metals Tungsten metal powder = BAM-S002 BIEmeg/kg
Al 29.4 Cu 28.4 Mn 16.7 P (7.2)
Ca 46 Fe 53 Mo 59 Si 106
Co 45 K 40.0 Na 41 Sn 42
Cr 470 Mg 38.8 Ni 29
76a 17a 78a 154c¢ 198 199
Burnt Burnt o
Refractory Refractory 0T T'?an.l . . - .
Type (AL,O5- (Al,O5- refractory( Dioxide Silica Brick Silica Brick
Al,0,-70%) Fokok
40%) 60%)
Unit Size 15¢g 715¢g 75¢ 90g 45¢g 45¢g
Component ( mass fraction, in %)
Al,O,4 38.7 60.2 71.7 0.16 0.48
Ca0 0.22 0.05 0.11 2.71 2.41
FeOg**
Fe,O5%% 1.60 1 1.2 0.66 0.74
Li,O 0.042 0.025 0.12 0.001 0.002
MgO 0.52 0.38 0.7 0.07 0.13
MnO 0.008 0.007
P,0; 0.12 0.092 1.3 0.022 0.015
K,0 1.33 0.09 1.22 0.017 0.094
Sio, 54.9 35 194
Na,O 0.07 0.037 0.078 0.012 0.015
SrO 0.037 0.009 0.25
TiO, 2.03 2.66 3.22 99.591 0.02 0.06
Zr0O,
Loss on (0.34) (0.22) (0.42) 0.21 0.17
Ignition

HYARDBIEIFSEETY .

** Refer to certificate to ascertain if the value reported represents total iron or species—specific iron.

BCS CRM313/1 High purity silica 100g

Certified values

Si02 99.78% CaO 0.01% LOlI (0.1%)
Al203 0.036 MgO 0.00% Cr203 (£0.0002) %
TiO2 0.02% Na20 0.00% Li20 (0.0005%)
Fe203 0.01% K20 0.01%

MnO 0.00% ZrQ2 (0.002%)
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HmE

97b 98b 679

Type Flint Clay Plastic Clay Brick Clay

Unit Size 60g 60g 715g

Component (Concentrations are in mass fractions, in %, unless noted by an asterisk for mg/kg)
Aluminum 20.76 14.3 11.01
Antimony (2.2)% (1.6)%

Barium (0.018) (0.07) 0.0432
Calcium 0.0249 0.0759 0.1628
Cerium (105)*
Cesium (3.4)% (16.5)% (9.6)%
Chromium 227% 119% 109.7%
Cobalt (3.8)% (16.3)* (26)*
Europium (0.84)* (1.3)% (1.9)%
Hafnium (13)* (7.2)% (4.6)%
Iron 0.831 1.18 9.05
Lithium 550% 215% 71.7%
Magnesium 0.113 0.358 0.7552
Manganese 47% 116% (1730)*
Phosphorus (0.02) (0.03) (0.075)
Potassium 0.513 2.81 2.433
Rubidium (33)* (180)* (190)*
Scandium (22)% (22)% (22.5)%
Silicon 19.81 26.65 24.34
Sodium 0.0492 0.1496 0.1304
Strontium 84% 189% 73.4%
Thorium (36)* (21)* (14)%
Titanium 1.43 0.809 0.577
Zinc (87)% (110)* (150)*
Zirconium (0.05) (0.022)

Loss on Ignition (13.3) (1.5)

(at 1100° C, 2 hours; sample previously dried.)

HYANDBIEIFSEETY .

BCS CRM348 Ball clay  100g

Certified values

Si02 51.10% MgO 0.30% S (0.1%)

Al203 31.60% NaO2 0.34% L.Ol 11.80%
TiO2 1.08% K20 2.23% BaO —-0.04%
Fe203 1.04% P205 0.07% Cr203 0.02%

CaO 0.17% Zr02 (0.03%) C (1.64%)
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1/ =)
SRM 79a 113b 180 181 182
Fluorspar Zinc Fluorspar, | Lithium Lithium
m % Customs |Concentrat High |Ore(Spodu Ore
Grade e Grade mene) | (Petalite)
" E 120g 100g 120g 45g 45g
Component (Concentrations are in mass fractions, in %, unless noted by an asterisk for mg/kg)
Ca 0.8196
CaF, 97.39 98.80
Cd 0.7804
Cu 0.2953
Fe 2.077
Au
Hg (0.55%)
Li,O 6.39 4.34
Mg 0.4460
Mn
Mo
Nb
0,
P
Pb 2.731
Re
Si
Ag 0.04607
S 30.032
Ta
Sn
Ti
WO,
Zn 56.49

HYARDBIEIFSEETY .

BCS CRM392 Fluorspar 100g

Certified values

SiO2 0.67% BaO 0.37% Pb 0.18%
CaF2 97.20% S 0.12%
Ca0 0.52% COo2 0.48%
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S 183 277 2430
UM | Tungsten | Copper | Copper .
8% Ore | Gonmentrat| Ore Mill | Ore Mill | SCheelite
(Lepidolite . Ore
N € Heads Tails
"= 45¢g 100g 100g 100g 100g
Component (Concentrations are in mass fractions, in %, unless noted by an asterisk for mg/kg)
Al 7.053 (7.92) (0.4)
Ba 0.156 259
C (565)
Ca (0.37) 0.323 (1.552) |As 0.002
Cd (3.391) (0.1)
Ce (9.6)
Co (4.542) 12.6
Cr (77.0) 13.9
Cu 0.845 789 (0.01)
Fe (71.4) (1.06) (4.207) (1.0)
Ga (17.4) (16.3)
K 547 (0.967)
Hg 0.00184
Li (22.19) (3)
La (4)
Li,O 412
Mg 0.868 (1.623) (0.5)
Mn (10.0) 497 (0.12)
Mo (0.06) (4.5) (3.2) 0.22
Na 0.657 (3.15) (0.02)
Nb (1.00) (5.7)
Ni (28.95) (8.1)
0, (21.4)
P (0.03) (326) (550) 0.017
Pb (0.07) 27) (6) Bi 0.078
Rb (25)
Sc (5.693) (11.4)
Si (0.85) (33.4)
Sr (218.1) 252.8
Au (0.121)
S (0.25) (870) 0.26
Ta (0.20) (< 0.01)
Sn (0.54) K (0.16)
Ti (2.2) (1223) (0.228)
Th (7.6)
\' (43) (121)
WO, 67.4 70.26
Y (20.01) (25)
Zn (94.9) 71.8
Zr (80.5)

HAYIRNDBIEFSEELS S VIERIETT
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SRM 25d 69b 120c 600
o Manganes Bauxite, Phosphate Bauxite,
m A Rock, )

e Ore Arkansas , Australian
Florida
A = 60g 60g 90g 90g
Component  (Concentrations are in mass fractions, in %, unless noted by an asterisk for mg/kg)

Al,O4 5.32 48.8 1.3 40

BaO (0.21) (0.008)

Cdo 0.0010

CaO (0.052) 0.13 48.02 0.22

Co (0.0001)
Cu

Cr,0, 0.011 0.024
Total Fe

Fe,O, 3.92 7.14 1.08 17

MgO 0.085 0.32 0.05

MnO Mn 51.78 0.11 0.027 0.013

P
P,05 0.25 0.118 33.34 0.039
K,0 0.93 0.068 0.147 0.23
Sio, 2.52 13.43 55 20.3
Na,O (0.025) 0.52 0.022
S
SO, 0.551 0.155

TiO, 0.13 1.9 0.103 1.31

V,0, 0.028 0016 0.06

Zn0O 0.0035 CO, 3.27 0.003

2r0, 0.29 F 3.82 0.06
Oxygen,

Available 14.28

Mositure (0.96)

Loss on 272 205
Ignition

ECRM-D 633-1 Manganese ore, Manganese Content 47.9%  100g

{REEE: Year of issue:1967

Fetotal 164 =004% [MgO 058 =0.10% [As (0.004%)

Si02 1039 = 0.15% |Mn 4785 = 021 % |BaO 1.13 = 0.08 %
Al203 164 =012 % P 0.170 £ 0.007 % |TiO2 0.079 £ 0.009 %
CaO 202 = 012% |S 0.227 &= 0.009 %

BCS CRM176/2 Manganese ore

Certified values

Fe 6.86% MgO 0.04% K20 1.30%
Si02 2.53% S 0.02% BaO 0.19%
Al203 5.20% P 0.09% Pb 0.01%
TiO2 0.30% Mn 47.50% As203 0.22%
CaO 0.09% Na20 0.11%
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SRM 670 690 691 692 693
. Iron Ore, |Iron Oxide,| Iron Ore, | Iron Ore,
i & |Rutile Ore Canada | Reduced | Labrador Nimba
a2 = 90g 100g 100g 100g 100g
Component  (Concentrations are in mass fractions, in %, unless noted by an asterisk for mg/kg)
Al,O4 0.18 1.22 1.41 1.02
BaO
CdO
CaO 0.2 0.63 0.023 0.016
Co 0.030
Cu 0.032
Cr,0, 0.23
Total Fe 66.85 90.8 59.58 65.11
Fe,O, 0.86
MgO 0.18 0.52 0.035 0.013
MnO 0.23 0.043 0.46 0.091
P 0.011 0.006 0.039 0.056
P,0s
K,O 0.003 0.039 0.0028
SiO, 0.51 3.71 3.7 10.14 3.87
Na,O 0.003 0.186 0.008 0.0028
S 0.003 0.008 0.005 0.005
SO,
TiO, 96.16 0.022 0.27 0.045 0.035
V,05 0.66
Zn0O C 0.12
Zr0, 0.84

ECRM-D 678-1 Kiruna D Iron Ore with 60.8% iron content

100g

RELHE Year of issue:1975

Fetotal 60.75 = 0.07 % |Mn 0.08 = 0.01 % |K 0.11 = 0.01 %
Si 173 £ 004 % [P 1.61 = 0.04 % |K20 0.13%

Al 0.28 = 0.03% |S 0.021 = 0.002 %|F 0.29 = 0.02 %
Ca 392 = 0.09% [Na 0.11 = 0.01 % |Ti 0.13 = 0.01 %
Mg 0.57 = 0.02 % |Na20 0.15% V 0.12 = 0.01 %

ECRM-D 680-1 Iron ore, purple ore with 60% iron content 100g

{REE{E : Year of issue:1977

Fetotal 59.98 £+ 0.08 % [MgO 023 =0.02% |Cu 0.063 & 0.003 %
Si 420 = 0.02 % |Mn 0.025 =*= 0.002 %|Ni 0.007 £ 0.001 %
Si02 898 =004 % |P 0.018 = 0.002 %|Pb 0.317 %= 0.008 %
Al 066 = 0.02% |S 0.544 &= 0.017 %|Ti 0.045 =+ 0.003 %
Al203 1.23 = 0.04 % |Na 0.128 &= 0.004 %|TiO2 0.08 += 0.005 %
Ca 045 =002 % |K 0.078 £ 0.003 %|Zn 0.165 & 0.004 %
CaO 0.63 = 0.03% |As 0.057 = 0.003 %

Mg 0.14 = 0.01 % |Cr 0.005 =+ 0.001 %
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ECRM-D 686-1 Iron oxide recovered from pickling bath (Ruthner)

BERS YA RO—RL—3ay

100g

{REE{E : Year of issue:2002

Fetotal 6944 = 011 % [P 0.0078 = 0.0001 % Ti 0.0014 = 0.0001 %

Si 0.0083 = 0.0005 4YNa 0.0058 == 0.0005 % Zn 0.0004 =+ 0.0001 %

Al 0.0407 = 0.0012 YK 0.0024 = 0.0004 % Cl 0.095 = 0.006 %

Ca 0.0097 =+ 0.0007 4Cr 0.0182 = 0.0006 % Co 0.0019 = 0.0001 %

Mg 0.0027 = 0.0002 YCu 0.0038 == 0.0003 % Mo 0.0007 = 0.0001 %

Mn 0.231 = 0.004 % |Ni 0.0127 = 0.0004 % Sn 0.0025 = 0.0002 %
ECRM-B 651-1 Lincolnshire iron ore 100g

RiEE Year of issue: 1975

Fetotal 23.85% Mg 1.04% Na20 0.07%

Si 3.46% MgO 1.73% K 0.27%

Si02 7.40% Mn 0.97% K20 0.32%

Al 2.25% MnO 1.25% Ti 0.10%

Al203 4.26% P 0.35% TiO2 0.16%

Ca 16.20% S 0.40%

CaO 22.60% Na 0.05%

Year of issue: 1975

ECRM-B 676—1 Iron ore sinter

100g

Fetotal 39.76 = 0.08 % (Mg 1.16 = 0.04 % |Na20 0.13%

Si 6.40 = 0.05 % |[MgO 1.92% K 043 = 0.02%

Si02 13.69% Mn 0.83 = 0.01 % |K20 0.52%

Al 340 = 007 % (MnO 059 £ 002% |F 0.10 = 0.01 %

Al203 6.42% P 1.35% Ti 0.19 = 0.01 %

Ca 12.78 £ 013 % |S 0.12 £+ 0.006 % [TiO2 0.32%

CaO 17.88% Na 0.095 = 0.004 %|V 0.070 = 0.004 %
ECRM-B 681-1 Iron ore 100g

RELHE Year of issue: 1976

Fetotal 33.21 = 0.13 % [MnO 0.29% Cr 0.041 = 0.002 %

Si 832 £ 008% [P 0.88 = 0.02 % |Cr203 0.06%

Si02 17.79% P205 2.01% F 0.19 = 0.01 %

Al 562 = 0.10% [S 0.103 == 0.006 %|Ni 0.016 = 0.001 %

Al203 10.61% Na 0.068 = 0.008 %|Pb (0.0072%)

Ca 280 = 0.10 % [Na20 0.09% Ti 0.29 = 0.01 %

CaO 3.92% K 049 £+ 0.01 % |TiO2 0.48%

Mg 0.89 = 0.02 % |K20 0.59% \Y 0.077 = 0.004 %

MgO 1.47% As (0.0109%) V205 0.14%

Mn 0.22 = 0.01% |C 1.80 = 0.04 %
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ECRM-B 683-1 Iron ore sinter 100g
{REE{E : Year of issue: 1982
Fetotal 56.06 = 0.12 % |Mn 0.462 = 0.007 %|Cr 0.018 = 0.002 %
Si 3.38 = 0.03% [MnO 0.60% Cr203 0.03%
Si02 7.23% P 0.148 = 0.004 %|F 0.020 = 0.002 %
Al 1.30 = 0.05 % |P205 0.34% Ti 0.097 = 0.006 %
Al203 2.46% S (0.013%) TiO2 0.16%
Ca 570 = 0.08 % [Na 0.045 = 0.007 %|V 0.026 = 0.004 %
CaO 7.97% Na20 0.06% V205 0.05%
Mg 104 £002% |K 0.148 = 0.012 %|Zn 0.010 = 0.001 %
MgO 1.72% K20 0.18%

ECRM-F 601-1 Iron ore 36.8% iron content

100g

RiHE Year of issue: 1968

Fetotal 36.76 = 0.17 % |Ca 405 £ 0.15% |S 0.065 = 0.008 %
Fe(ID) (8.8%) Mg 1.21 £ 0.08% |Ti 0.114 = 0.005 %
Si 895 + 007 % [(Mn 0.370 = 0.013 %

Al 233 £ 025% [P 0.590 = 0.016 %

ECRM-F 603-1 Iron ore 53.7% iron content 100g

RiEE Year of issue: 1968

Fetotal 53.65 = 0.15 % [Ca (0.91%) S 0.097 = 0.006 %
Fe(Il) (0.3%) Mg (0.2%) Ti 0.137 = 0.008 %
Si 1.28 = 0.03% |Mn 0.440 = 0.013 %

Al 420 £ 016 % |P 0.084 = 0.007 %

ECRM-F 604-1 Iron ore 65.7% iron content  100g

RiEE Year of issue: 1968

Fetotal 65.69 = 0.17 % |Ca (0.13%) S 0.015 = 0.002 %
Fe(Il) (0.5%) Mg (0.06%) Ti 0.060 = 0.006 %
Si 127 £ 0.04 % |Mn 0.092 = 0.008 %

Al 0.93 = 0.07% |P 0.053 = 0.010 %

ECRM-F 606-1 Iron ore 59.7% iron content — powder

Ril{E Year of issue: 1970

Fetotal 59.66 = 0.14 % |Ca 104 £012% |S 0.033 = 0.004 %
Fe(ll) (0.1%) Mg 0.32 £ 0.05% |Ti 0.019 = 0.004 %
Si 1.04 = 0.03% |Mn 259 = 0.06 %

Al 0.34 = 0.06% |P 0.026 = 0.006 %

ECRM-F 607-1 Iron ore 30.9% iron content

100g

Year of issue: 1970

Fetotal 30.89 = 0.17 % |Ca 13.74 £ 017 % |S 0.050 = 0.007 %
Fe(ID) (5.95%) Mg 0.77 = 0.08 % |Ti 0.123 = 0.007 %
Si 3.07 £ 007 % (Mn 0.254 = 0011 %

Al 248 £ 011 % [P 0.529 = 0.018 %
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ECRM-F 608-1 Ferriferrous marl 100g

{REE{E : Year of issue: 1970

Fetotal 400 = 0.15% |Ca 6.22 = 0.18% |S 0.455 + 0.029 %
Fe(ll) (1.85%) Mg 081 =0.09% |Ti 0.428 = 0.018 %
Si 28.23 = 0.27 % |Mn 0.044 =+ 0.007 %

Al 526 = 012% |P 0.053 =+ 0.006 %

ECRM-F 609-1 Iron ore 30.5% iron content

{REEE : Year of issue: 1970

Fetotal 3052 = 0.16 % [Ca 6.87 = 012% |S 1.000 = 0.057 %
Fe(ll) (15.65%) Mg 200 =009 % |Ti 0.118 = 0.007 %
Si 7.83 = 0.08 % (Mn 0472 £ 0.031 %

Al 226 = 0.11% [P 0.608 £ 0.043 %

ECRM-F 610-1 Laterite, 47.5% iron content

{REE{E : Year of issue: 1971

Fetotal 4746 = 035 % |Mg 1.86 = 0.11% |Co 0.075 %= 0.006 %
Si 3.16 = 004 % |Mn 0.581 = 0.016 %|Cr 1.84 = 0.09 %
Al 196 = 0.10% |P 0.007 = 0.002 %|Ni 148 = 0.07 %
Ca (0.1%) S 0.189 =+ 0.024 %|Ti 0.015 = 0.005 %

ECRM-F 611-1 Iron ore sinter 100g

{REE{E : Year of issue: 1971

Fetotal 6222 = 0.16 % [Ca 285 014 % |S (0.008%)
Fe(ll) (13.84%) Mg 032 = 0.04% |Ti 0.035 = 0.005 %
Si 207 =004 % (Mn 1.97 = 0.06 %

Al 069 = 005% |P 0.030 =+ 0.008 %

ECRM-F 612-1 Iron ore sinter  100g

{REE{E : Year of issue: 1971

Fetotal 4243 = 0.13 % |Ca 1206 = 017 % |S 0.053 *= 0.007 %
Fe(ll) (9.19%) Mg 1.20 = 0.07 % |Ti 0.151 = 0.006 %
Si 594 = 006 % |Mn 0.363 = 0.014 %

Al 3.00 £ 013% |P 0.885 += 0.027 %

ECRM-F 677-1 Iron ore 51.5% iron content  100g

Year of issue: 1975

Fetotal 51.54 = 007 % |P 0.017R £ 0.0007 % |Cu (0.0012) %

Si 11.78 = 0.06 % |S (0.005) % Ni (0.0015%)

Al 0.32 = 0.02% |Na 0.007 = 0002 % |Pb (0.003%)

Ca 0.038 = 0.006 %|K 0.008 = 0.002 % |Ti 0.013 = 0.001 %
Mg 0.012 = 0.002 %|Co (0.0006) % Zn (0.002%)

Mn 0.016 = 0.002 %|Cr (0.002) %
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ECRM-F 679—1 Iron ore 24.2% iron content 100g
{REE{E : Year of issue: 1977
Fetotal 2420 = 0.08 % [MgO 1.15% C 580 = 0.07 %
Fe(ll) (5.2%) Mn 0.295 = 0005% |Cr 0.012 = 0.001 %
Si 343 £ 004 % [P 0.557 = 0.009 % |Ni (0.0095%)
Si02 7.34% P205 1.28% Pb (0.0062%)
|AI 1.99 £ 005% |S 0.099 = 0.005% |Ti 0.106 = 0.005 %
Al203 3.76% Na 0.054 = 0.004% [Ti20 0.18%
Ca 18.07 = 0.14 % |[Na20 0.07% V 0.035 = 0.002 %
CaO 25.30% K 0.157 = 0007 % |[Zn 0.021 = 0.002 %
Mg 0.70 = 0.02 % |K20 0.19%

ECRM-F 685-1 Prereduced iron ore 100g

{REE{E : Year of issue: 1983

Fetotal 91.10 = 0.27 % (Mg 0.239 =+ 0.006 % As (0.0017%)
Fe(ll) (7.72%) MgO 0.40% C 1.49 = 0.02 %
Femet 80.80 = 0.44 % |Mn 0.042 =+ 0.003 % Co 0.013 = 0.001 %
Si 0.795 &+ 0.052 %|P 0.017 &= 0.001 % Cr (0.0035%)
Si02 1.70% S 0.0031 #= 0.0005 % |Cu (0.0016%)

Al 0.320 = 0.014 %|Na 0.077 %= 0.003 % Ni 0.018 = 0.002 %
Al203 0.60% Na20 0.10% Pb (0.002%)

Ca 0.140 = 0.013 %|K 0.042 =+ 0.004 % Ti 0.220 = 0.010 %
CaO 0.20% K20 0.05% \% 0.144 £ 0.009 %

BCS CRM358 Zirconia 100g

Certified values

Si02 0.20% MgO 3.42% BaO 0.10%
Al203 0.08% Na20 (£0.01) % HfO2 1.63%
TiO2 0.20% K20 (£0.01) % SrO 0.07%
Fe203 0.06% Zr02 92.70% ThO2 (0.0007%)
CaO 1.50% LOlI 0.08% U308 (0.08%)

BCS CRM394 Calcined bauxite 100g

Certified values

Si02 4.98% MgO 0.12% LOlI (0.4%)
Al203 88.80% Na20 0.02% Cr203 (0.08%)
TiO2 3.11% K20 0.02% Li20 <0.01 %
Fe203 1.90% P205 0.22%

CaO 0.08% ZrQ2 (0.159%)

BCS CRM396 Low silica magnesite chrome

Certified values

Si02 1.37% CaO 1.12% B203 0.09%
Al203 5.73% MgO 64.60% Cr203 15.60%
TiO2 0.26% Na20 (0.06%) Li20 (0.05%)
Fe203 10.90% K20 (0.03%)

MnO 0.17% L.Ol (0.04%)
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SRM 694 696 697 698 699 886 1835
5 & EZZiT’hate Baulxite, Bau.xi.te, Baux-ite, (élc;:?tri]sn Gold Ore, | Borate
Western Surinam Dominican| Jamaican arade) Refactory Ore
5 = 90g 60g 60g 60g 60g 200g 60g
Component (Concentrations are in mass fractions, in %, unless noted by an asterisk for mg/kg)
Al,O,4 1.8 545 458 48.2 Au 8.25% 3474
BaO (0.004) (0.015) (0.008) 0.0497
Crotal (5.7
Cdo 0.015
CaO 43.6 0.018 0.71 0.62 0.036 21.622
Co F 3.2 (0.00009) | (0.0013) | (0.0045) F 0.348
Cr,0, (0.1) 0.047 0.1 0.08 0.0002
Fe,O, 0.79 8.7 20 19.6 0.013 1.141
MgO 0.33 0.012 0.18 0.058 0.0006 3.411
MnO 0.0116 0.004 0.41 0.38 0.0005 0.0333
P,05 30.2 0.05 0.97 0.37 0.0002
K,O 0.51 0.009 0.062 0.01 1.261
Sio, 11.2 3.79 6.81 0.69 0.014 18.408
Na,O 0.86 (0.007) (0.036) (0.015) 0.59 3.484
S iotal 1.466
SO, 0.15 0.077 0.143 1.477
TiO, (0.11) 2.64 2.52 2.38 0.1332
U 0.01414
V,0; 0.31 0.072 0.063 0.064 0.0005
Zn0O (0.19) 0.0014 0.037 0.029 0.013
Zr0, 0.14 0.065 0.061 03:38
B,0;
Ga,0, 0.010 18.739
Li,O 0.002
oo 29.9 22.1 27.3 0.69 25.72
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ECRM-D 777-1 Silica brick

100g

{REE{E Year of issue: 1983

Si 4444 = 0.15% |[MgO 0.071 = 0.012 %K 0.13 = 0.02 %
Si02 95.06 = 0.32 % |Al 042 = 0.02 % |K20 0.15 = 0.02 %
Ca 202 = 0.08 % [AI203 0.80 = 0.04 % |Na 0.02%
CaO 283 = 0.10% |Fe 0.23 = 0.03% |Ti 0.27 = 0.02 %
Mg 0.043 = 0.007 %|Fe203 0.33 = 0.04 %

ECRM-B 776-1 Firebrick 100g

{REE{E Year of issue: 1983

Si 29.34 = 0.18 % |BaO 0.122 &= 0.011 %|Na 0.362 = 0.015 %
Si02 62.76 = 039 % |Cr 0.015 = 0.002 %|Na20 0.488 =+ 0.020 %
Ca 0.221 = 0.013 %|Cr203 0.022 + 0.003 %|P 0.027 =+ 0.003 %
CaO 0.310 = 0.018 %|Fe 0.999 = 0.017 %|P205 0.062 += 0.007 %
Mg 0.287 &= 0.010 %|Fe203 143 = 0.02 % |Ti 0.969 = 0.015 %
MgO 0.476 = 0.016 %|K 242 = 0.05% [TiO2 1.62 = 0.03 %
Al 15.50 = 0.12 % |[K20 292 =007 % |Zr (0.03%)
Al203 29.28 = 0.22 % [Li 0.009 = 0.001 %|L.O. (0.3%)

Ba 0.109 = 0.010 %|Li20 0.019 =+ 0.002 %

BCS CRM319/1 Magnesite 100g

Certified values

Si02 1.09% CaO 3.00% BaO (0.0038%)
Al203 0.11% MgO 95.38% Cr203 0.00%
TiO2 0.01% P205 (0.007%) SrO (0.006%)
Fe203 0.29% ZrO2 (0.0008%) Y203 (0.0014%)
MnO 0.11% B203 0.00% Ni (0.0075%)

ECRM-D 779-1 Magnesite

100g

{REE{E  Year of issue: 1991

Si 0.182 =+ 0.015 %(B ).0116 = 0.0012 YMn 0.503 =+ 0.017 %
Ca 1.691 =+ 0.023 %|Cr (0.003%) Na (0.0058%)

Mg (54.57%) Fe 373 £ 006 % [P 0.0267 =+ 0.0026 %
Al 0.105 =+ 0.007 %|K (0.002%) Ti 0.0081 = 0.0012 %

ECRM-D 826-1 Phosphate slag — powder

{REEE  Year of issue: 1976

Si02 896 + 0.15% [Cr 0.182 = 0.005% [Na 0.375 = 0.009 %
Al 0.696 =+ 0.008 %|Cu (0.0019%) Ni (0.0017%)
Ca0 46 F (0.3667%) Pb 0.00%

MgO (2.46%) Fe total (20.73%) v 0.503 =+ 0.008 %
P205 14.65 + 0.15 % [K 0.0278 + 0.0017 % |V205 (0.89%)

B (0.0029%)  |Mo (0.0011%)

P205 ctric acid sol 10.73 == 0.14 % [Mn total (3.46%) |
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ECRM-D 827-1 Thomas phosphate — 100g

BERS YA RO—RL—3ay

{REE{E  Year of issue: 1976

Si02 6.21 = 0.15 % |[MgO (3.7%) Fe total (15.72%)
Al203 (0.57%) P205 20.70 = 0.16 % V205 (1.15%)
CaO 4738 = 0.49 % |Cr203 (0.14%)

Mn total (2.34%) P205 ctric acid sol 1879 + 022% |

ECRM-B 851-1 Basic slag— 100g

{REE{E  Year of issue: 1979

Si 6.09% F 0.10% Pb (0.0028%)
Al 2.00% Fe 19.90% S 0.37%
Ca 28.66% K 0.01% Ti 0.25%
Mg 2.25% Mn 6.17% \ 0.13%
P 1.33% Mo (0.005%) Zn 0.01%

B (0.0144%) Na 0.06%

Cr 0.55% Ni 0.00%

ECRM-B 879-1 Basic slag — 100g

{REEE Year of issue: 1980

Si 412 = 003% (P 3.69 = 0.03 % Mn 345 = 0.04 %
Si02 8.82% P205 8.46% MnO 4.45%

Al 0.425 = 0.016 % [Ti 0.321 = 0.005% |S 0.102 £ 0.008 %
Al203 0.80% Cr 0.326 = 0013 % [TiO2 0.54%

Ca 31.23 = 0.26 % |Cr203 0.48% \Y 0414 = 0012 %
CaO 43.70% F 0.368 = 0.035% [V205 0.74%

Mg 1.32 = 0.03% |Fe 18.97 = 0.19 %

MgO 2.19% P citric acid sol 3.31 = 0.10 %

P205 citric acid sol 7.59% |

BCS CRM381 Basic slag 100g

RELE
Si02 8.78% CaO 49% P205 cit sol 15.20%
TiO2 0.35% MgO 1.03% P205 total 15.70%
Al203 0.67% Cr203 0.33% S 0.19%
Fe 13.30% MnO 3.16%
FeO 3.69% V205 0.94%

ECRM-F 802-1 Blast furnace slag 100g
RiEE Year of issue: 1971
Si 15.16 = 0.14 % |Cr 0.0053 = 0.0004 %{Pb (0.0015%)
Al 853 £ 031% |F 0.243 =+ 0.008 %*|S 0.714 = 0.036 %
Ca 30.62 = 0.27 % [Fe 0.576 = 0.021 %|Ti 0.366 = 0.018 %
Mg 287 £ 017% (K 0.491 =+ 0.006 %* |V 0.028 = 0.002 %x*
P 0.109 = 0.011 %(Mn 0.460 £ 0.016 % |Zn 0.0025 == 0.0005 %*
B 0.0245 = 0.003 %K Na 0.236 = 0.004 %*

* 95%—confidence interval
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ECRM-F 803-1 Blast furnace slag

BERS YA RO—RL—3ay

100g

RiEE Year of issue: 1971

Si 17.01 = 0.13 % Mg 244 = 019% |Mn 0.552 =+ 0.004 %
Al 698 = 028% |P 0.118 = 0.011 %|S 0.767 = 0.044 %
Ca 3093 = 0.25 % |Fe 0.613 = 0.025 %|Ti 0.301 = 0.017 %

ECRM-F 804-1 Basic slag

100g

Ril{E Year of issue: 1971
Si 259 = 009% [P 767 £010% |Ti 0.152 = 0.014 %
Al (0.407%) Fe 1192 =027 % |V 0.460 = 0.024 %
Ca 36.88 = 0.34 % |Mn 1.48 &= 0.04 %
Mg 088 = 0.15% |S 0.127 = 0.015 %

ECRM-F 805-1 Basic slag 100g
RiHE Year of issue: 1972
Si 310 =004 % |P 707 = 005% |(Ti 0.205 =+ 0.008 %
Al 0.326 = 0.013 % |Fe 1487 = 0.07 % |V 0.514 =+ 0.009 %
Ca 3496 = 0.12 % |Mn 1.59 = 0.03 %
Mg 112 = 005% |S 0.092 + 0.005 %

ECRM-F 806-1 Basic slag — powder

Ril{E Year of issue: 1972
Si 548 = 006 % [P 0.982 + 0.022 % |Ti 0.302 =+ 0.008 %
Al 0.477 = 0.020 % [Fe 1789 = 0.10% [V 0.288 =+ 0.009 %
Ca 3297 = 0.19% |Mn 460 = 0.06 %
Mg 182 = 0.06% [S 0.110 &= 0.004 %

ECRM-F 878-1 Blast furnace slag 100g
RiHE Year of issue: 1977
Si 15.77 = 0.08 % |MgO 9.62% Mn 099 = 0.01 %
SiO2 33.73% P 0.013 = 0.001 %|MnO 1.28%
Al 845 =+ 0.10% |P205 0.03% Na 035 = 0.02 %
Al203 15.97% F 0.15 = 0.01 % |NaO2 0.47%
Ca 2546 = 0.13 % |Fe 0.60 = 0.03% |S 0.83 = 0.02 %
CaO 35.63% K 1.07 = 0.03% |Ti 037 = 0.01%
Mg 580 = 0.07 % |K20 1.29% TiO2 0.62%
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a%

IRMM-522

IRMM-523
IRMM-524

IRMM-525

IRMM-526
IRMM-529

IRMM-531

IRMM-527R

IRMM-528R

IRMM-530R

IRMM-532

IRMM-533

IRMM-534

BERIILHAIoRaO—RL—3y

Material Certified value Form Unit
< 0.05mg Co kg ' A : 0.1mm foil 100cm’(8.9g)
Cu 0.95 = 0.04mg Ag kg ' |B: 1.0mm foil 20cm*(17.8¢)
C : 0.5mm wire 1m(1.8g)
D : 1.0mm wire 1m(7.0g)
< 0.1mg Na kg’ A : 0.1mm foil 100cm?(2.7g)
Al B : 1.0mm foil 20cm?(5.4g)
C : 1.0mm wire 1m(2.1g)
E < 0.05mg Co kg’ A : 0.1mm foil 100cm*(7.9g)
e > .
<0.1mg Mn kg B : 0.5mm wire 1m(1.6g)
196 + 1.8mg Takg '  |A:0.02mm foil 20cm?(0.3g)
Nb B : 0.1mm foil 20cm*(1.7g)
C : 0.5mm wire 1m(1.7g)
0.30 = 0.09mg Takg ' |A:0.02mm foil 20cm?(0.3g)
Nb B : 0.1mm foil 20cm*(1.7g)
C : 0.5mm wire 1m(1.7g)
Rh < 5mg Pt kg’ 0.05mm foil 20cm?*(1.2g)
26.0 + 0.6mg Ir kg™’
< 0.1mg Sc kg ' A : 0.1mm foil 100cm’(4.5g)
Ti B : 0.5mm foil 20cm?(5.4¢)
C : 0.5mm wire 1m(1g)
Material Certified value Form Unit
1.001 + 0.024g Co kg ' |A : 0.1mm foil 100cm’(2.7g)
Al —0.1% Co B : 0.5mm wire 1m(0.5g)
C : 1.0mm wire 1m(2.1g)
10.01 = 0.023g Co kg ' |A : 0.1mm foil 100cm’(2.7g)
Al - 1.0% Co B : 0.5mm wire 1m(0.5g)
C : 1.0mm wire 1m(2.1g)
1.003 + 0012g Aukg ' |A: 0.1mm foil 100cm*(2.7g)
Al - 0.1% Ag B : 0.5mm wire 1m(0.5g)
C : 1.0mm wire 1m(2.1g)
0.100 = 0.0025g Co kg ' |A : 0.1mm foil 100cm’(2.7g)
Al - 0.01% Co B : 0.5mm wire 1m(0.5g)
C : 1.0mm wire 1m(2.1g)
0.996 + 0017g Agkg ' |A: 0.1 mm foil 100 cm2 (2.7 g)
Al -0.1% Ag B: 0.5 mm wire 1m (05 g
C: 1.0 mm wire 1m(21 g
200 + 04g Sckg'  |A:0.1mm foil 100cm’(2.7g)
Al - 2.0% Sc B : 0.5mm wire 1m(0.5g)
C : 1.0mm wire 1m(2.1g)

ZEX-BHEEE : TEL.03(5927)8356
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Electrolytic copper (OFHC) BCRO074

Ag 12.8

As 0.78

Bi (1.0

Cd <0.02

Co <0.05

Cr <0.1

Fe 1.14

Mn 1.27

Ni 1.04

Pb 0.97

Sb 0.58

Se 0.37

Sn < 0.07

Te (0.21)

Zn 0.46
BCRO074A:Cylinder of 40mm ¢ ,30mm height
BCRO074B:Pair of rods of 8mm ¢ ,100mm length
BCRO047C:Small pieces in a bottle containing about 50g

Copper Alloy BCR691 set of 5 (@35mm @ x2mm)
substance Quaternary brass Arsenic—Copper | Lead—bronze Tin—bronze
bronze
AS 1.94 0.99 46.0 2.85 1.94
Pb 79 3.9 1.75 92 2.04
Sn 71.6 20.6 2.02 101 70
Zn 60.2 148 0.55 1.48 1.57
BfIlXe/ke
Description Substance Cerified values(g/kg)
Pb 7.4
Fe 145.1
Cu 95
ORI  Zinc ore (blende) Cd 4.6
Mg 0.20
Fe 0.081
Hg 0.001
Pb 97.8
Fe 55
Cu 16.30
E[RIRNIES  Zinc ore (blende) Cd 10.50
Mg 1.36
Fe 0.055
Hg 0.148
Description Substance Certified values (g/kg)
BCR0O10  225¢g Tin ore Sn 765.9
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BCS CRM355 Tin ore 100g

Certified values

Sn 31.42% Zn 0.06% Si 7.14%
Fe 17.08% Pb 0.01% Ti 0.37%
Cu 0.09% S 0.50% Al 0.37%
As 0.14% W 0.35% Ca 2.63%
Bi 0.02% Ni 0.00% F 2.07%

Antimony implanted in silicon ERM-EG001 10x10mm

Areal density of the sum of Si,O and Sb atoms in the
oxyde layer/10"" cm™

59

Areal density of the sum of Si,O and Sb atoms in the |
ayer corresponding to the projected range of the Sb 99

distribution /10" ¢cm™?

Areal density of the sum of Si and Sb atoms in the layer
corresponding to the width of the Sb distribution(full 1000

width at half maximum) /10" c¢m™

CHEX-BAEE:TEL.03(5927)8356 FAX.03(5927)8357 e-mail: standard@shibayama.co.jp

Certified quantity Certified value (10'®-cm™®)
Areal density of Sb atoms 4.81(uncertainty 0.06)
Isotope amount raito n('*'Sb)/n('**Sb) 1.435(uncertainty 0.006)
SEE
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AN DPCBL T

Arocolors in Transformer Oil SRM3090 (set of 6)

SRM No. =E 1e/s =& 1g/mL
3075 Aroclor 1016 171 15.2
3076 Aroclor 1232 4252 3789
3077 Aroclor 1242 4102 3656
3078 Aroclor 1248 3658 3260
3079 Aroclor 1254 3579 3190
3080 Aroclor 1260 1079 962

* AR GITEFERICRDFIRFELEMEISZALTT, FLAIERRTSL,

PCB in transformer oil BAM-CRM5001

PGB (IUPAC No) {REHE RHEME Halwidth of the 99t
confidence—interval
44 240 30 60
52 790 50 120
101 + 84 1430 80 170
118 860 40 100
138 + 163 800 20 50
149 650 30 70
153 700 20 50
180 110 10 20

* AR BIEFERCIDFIRBFELCFMEICKALET  FLUIHEZIHRTSL,

Waste mineral oil (low level) Waste mineral oil (high level)
PGB (UPAG No) BCR420 1.5¢ BCR449 50g
28 0.61 0.80
52 314
101 1.45 57.2
105 174
118 1.69 46.6
128 12.5
153 0.92 39.0
156 6.9
170 6.6
180 0.195 10.4

B3I [Emg/ke
* R RITIETBEICLIFIFERELEMEICERALET, FLJIIBFNRTIL,

FLX-PVC-SET PVC (3 x 21g) Milled powder and granules up to 5 mm diameter.
Certified values

FLX-PVC1

Pb : 8 *+ 2 mg/kg Cd : <{Img/kg
FLX-PVC2

Pb : 89 *+ 6 mg/kg Cd : 35 = 3 mg/kg
FLX-PVC3

Pb 837 = 52 mg/kg Cd 85 *+ 6 mg/kg
Indicative values for Ca and Zn

CHEX-BAEE:TEL.03(5927)8356 FAX.03(5927)8357 e-mail: standard@shibayama.co.jp 53
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Complex Mixture of PAHs from Coal Tar

PAHs

Ceritified
Concentrations
for PAHs

BERS YA RO—RL—3ay

SRM1597a  (3x1.3mL)

PAHs

mg/kg

Ceritified
Concentrations
for PAHs

Naphthalene 1030 Triphenylen 12.1
Biphenyl 276 Benzo[blfluoranthene 66.1
Acenaphthylene 263 Benzo[j]fluoranthene 36.5
Acenaphthene 7.63 Benzo[klfluoranthene 412
Fluorene 145 Benzo[elpyrene 50.4
Phenanthrene 454 Benzolalpyrene 935
Anthracene 107 Perylene 246
3-Methylphenanthrene 15.8 Benzo[ghilperylene 50.5
2-Methylphenanthrene 19.1 indeno[1,2,3—cd]pyrene 55.5
9-Methylphenanthrene 5.31 Dobenz[a,jlanthracene 6.80
1-Methylphenanthrene 9.23 Dobenz[a,c]anthracene 435
Fluorancene 327 Dobenz[a,h]anthracene 6.93
Pyrene 240 Benzo[blchrysene 10.8
Benzo[ghilfluoranthene 135 Picene 6.59
Benzo[clphenanthrene 11.0 Dibenzo[b,k]fluoranthene 11.2
Benz[alanyhracene 98.1 Dobenzola,elpyrene 9.08
Chrysene Dobenzola,hlpyrene

Reference Reference

PAHs Concentrations PAHs Concentrations

for PAHs for PAHs
1-Methylnaphthalene 439 Pentaphene
2—Methylnaphthalene 95.0 Anthanthrene 46
2,6—Dimethylnaphthalene 5.75 Coronene 26.6
2-Methylanthracene 10.4 Dibenzol[b,elfluoranthene 8.7
4-Methylphenanthrene 1.04 Naphtho[1,2-b]fluoranthene 0.98
1,7-Dimethylphenanthrene 1.43 Naphtho[1,3—k]fluoranthene 8.6
2,6-Dimethylphenanthrene 1.06 Naphtho[2,3-b]fluoranthene 10.7
2,7-Dimethylphenanthrene 0.99 Dibenzo[a,k]fluoranthene 3.52
3,9-Dimethylphenanthrene 2.51 Dibenzol[j,lJfluoranthene 3.21
1,8-Dimethylphenanthrene 0.26 Dibenzola,!]lpyrene 6.5
4-Methylpyrene 513 Naphtho[2,3—e]pyrene 1.12
1-Methylpyrene 46 Naphtho[2,1-alpyrene 10.2
2-Methylpyrene 9.0 Dibenzole,lpyrenre 2.72
8—Methylfluoranthene 6.33 Naohtho[2,3-alpyrene 4.29
3-Methylchrysene 2.57 Benzo[blperylene 9.04
Dibenzothiophene 17.7 Naphtho[2,3—k]fluoranthene 2.07
4H-cyclopentalcd]pyrene 524 Dibenzola,ilpyrene 3.87
Benzol[alfluoranthene

Reference Reference

PAHs Concentrations PAHs Concentrations

for PAHs for PAHs
Naphtho[1,2-blthiophene 2-Methyldibenzothiophene
Naphtho[2,1-b]thiophene 1-Methyldibenzothiophene 0.28
Naphtho[2,3-blthiophene 2.87 Benzo[blnaphtho[2,1-d]thiophene 10.1
4-Methyldibenzothiophene 1.37 Benzo[b]naphtho[1,2—-d]thiophene 241
3—-Methyldibenzothiophene 1.57 Benzo[b]naphtho[2,3-d]thiophene 3.68

CHEX-BAEE:TEL.03(5927)8356 FAX.03(5927)8357 e-mail: standard@shibayama.co.jp
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ZANFDOEZBREETIH

Shale Ol SRM1580 (set of 5)

=E ue/g

Fluoranthene 54
Pyrene 104
Benzo[alpyrene 21
Benzo[elpyrene 18
Perylene 34
Phenol 407
o—Cresol 385
2,6—Dimethylphenol 175
Benzo[flquinoline 16
(5,6-Benzoquinoline)
p—Cresol 270 ug/g)
m—Cresol (330 g/g)
2 5—-Dimethylphenol (3201 g/g)
2,4-Dimethylphenol (380 g/g)
2,4.5-Trimethylphenol (360 1 g/g)
2,4,6-Trimethylphenol (1201 g/g)
Phenanthridine (45 1 g/8)

Petroleum Crude in Oil

=E Ueg/g

SRM1582 (set of 5)

Phenanthrene 101
Fluoranthene 2.5
Benz[alanthracene 3.0
Benz[alpyrene 1.1
Perylene 31
Dibenzothiophene 33
Benzo[elpyrene (3.5)
Benzol[ghilperylene .7
Carbazole (3.4)
Indeno[1,2,3—cd]pyrene (0.17)
Pyrene @)
Phenol (0.3)
o—Crezol (0.5)

CHEX-BAEE:TEL.03(5927)8356 FAX.03(5927)8357 e-mail: standard@shibayama.co.jp
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Calibration standard for the determination of mineral oil hydrocarbons in
environmental matrices using gas chromatography

BAM-KO010 (Diesel oil / lubricating oil ( 1: 1)

Certified property Certified value REEMNS K=2 Relative expanded uncertainly

Mass raito of components—
diesel oil and lubricating
based oil (both additive
free)

1.00003 g/g 0.00006 g/g 0.006%

mass fraction of the boiling

range C,, — Cyo 0.967 g/¢ 0.018 g/g 1.83%

BAM-K008 Diesel oil

Certified property Certified value REEMNS K=2 Relative expanded uncertainly
mass fraction of the boiling

0.936 g/g 0013 g/g 1.44%

BAM-K009 Lubricating oil

Certified property Certified value THEMS K=2 Relative expanded uncertainly
mass fraction of the boiling +0.005 g/g +0.53 g/¢g
range Cyo - Cao 0.995 ¢/¢ ~0.006 g/g 061 g/g

Water in soda lime glass — determination by nuclear reaction abalysis and infrared

spectroscopy
BAM - S106
Hified - Certified value Expanded Uncertainty
certified quanti - o ]k
AHAREEY Crpo [mol '] U(Ciyz0 ) [mol 7]
molar concentration of water
" 0.033 0.005
determined by NRA
molar concentration of water
ok 0.0349 0.0021
determined by IR

* Molar concentration of water determoned by means of nuclear reaction analysis asuuming that all the
measured hydrogen represents water

** Molar concentration of water determoned by means of infrared spectroscopy is a method-specific value, since it
is based on the used extinction coefficients

*** Expanded uncertainty a coverage factor of K=2

information values : 70w.=% Sio2, 15w=% Na20, 7w.-%Ca0, 4w.-%MgO
Density : p = 2.487 = 0.001g.cm °

BCR545 Glass fibre filter  Welding dust loaded on a filter.

Certified values
Cr (V) 40.2 [total leachable Cr 39.5
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NAMI(1)/A-3 Cellulose ester membrane filter  (1filter)

Certified values (BALld 1 /kg

Al 225 + 1 Fe 521 + 2 Sn 37.7 = 0.1
As 7.65 + 0.05 Mg 745 + 04 Sr 35.2 + 0.1
Ba 374 + 0.1 Mn 150 =+ 1 Ti 37.0 = 0.1
Be 1.48 = 0.01 Mo 37.6 0.2 Tl 2.61 =+ 0.01
Cd 15.0 = 0.1 Ni 60.3 = 0.2 \ 155 = 0.1
Co 37.3 = 0.1 Pb 37.0 = 0.1 Zn 226 + 1
Cr 478 + 0.3 Pt 352 + 0.1 Zr 37.3 0.2
Cu 75.0 + 0.4 Sb 375 + 0.1

Indicative values for B, W

SRM2570 Lead paint film (white/blank) 2 sheets (@7.6 cm x 10.2 cm)
<0.01 mg/cm2

SRM2571 Lead paint film (yellow) 2 sheets
Pb 3.58 mg/cm?2
RUIZXTFILY—F 1876 cm, £E102cm 02 mmE —B0.04mmEBYEBER

SRM2572 Lead paint film (orange) 2 sheets
Pb 1.527 mg/cm2
RUIRXTILO—F 1876 cm, £E102 cm 02 mm[E —[B0.04mmZBYA LU UER

SRM2573 Lead paint film (red) 2 sheets
Pb 1.040 mg/cm?2
RYIZXFILE—bF 1876 cm, £&102 cm 0.2 mmE —B0.04mmEYFKER

SRM2574 Lead paint film (gold) 2 sheets
Pb 0.714 mg/cm?2
RYIZATFILS—bF 1876 cm, £&102 cm 0.2 mmE —FB0.04mmEYEER

SRM2575 Lead paint film (green) 2 sheets
Pb 0.307 mg/cm?2
RYIZATFILS—bF 1876 cm, £&102 cm 0.2 mmE —B0.04mmEVRE R

SRM2576 Lead paint film (blue) 2 sheets
Pb 5.59 mg/cm?2
RYZRATILS—k 1876 cm, £&102cm 02 mmE —E0.04mmEBYFE R

SRM2589 Powdered paint (35g)
Pb 9.99%

SRM2580 Powdered paint  (30g)
Pb 4.34%
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SRM2581 Powdered paint (35g)
Pb 0.449%

SRM2582 Powdered paint (20g)
Pb 209 mg/kg

RM 8680 Paint on fiberboard (1 sheet)
SB{E $ HYA4X:102 x 152 x 1.3 cm sheet

SRM2841 Semiconductor thin film
Al mole fraction x near 0.20

SRM2842 Semiconductor thin film: A1xGal-xAs epitaxial layers
Al mole fraction x near 0.30

LGC9000 Wool worsted/polyester woven fabric (10g)
Polyester 56.3% Cotton 43.7%

LGC9001 Cotton/polyester woven fabric  (10g)
Polyester 51.5% Wool 48.5%
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