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Chemical analysis of the geochemical standards JG-1 and JB-1

Hiroshi Shirahata

Abstract

From the viewpoints of geochemistry and petrology, analytical data of silicate rocks are
essentially useful. Tt is significant that geochemical standards of the granodiorite JG-1 and the
basalt JB-1 are supplied with the Geological Survey of Japan. Analytical procedures on major
constituents of rock in our laboratory are done with classical wet method, which is briefly
described as follows.

A sample powder fused with NayCO;+NayO, is decomposed with hydrochloric acid and
evaporated to dryness. The ignited and weighed silica is treated with H,SO~HF; again ignited
and weighed. SiO; content is corrected adding the small silica from Ry;05 oxides. Ry0s3 oxides,
having been precipitated with ammonium hydroxide from the filtrate of the silica, are ignited
and weighed, then they are fused with potassium pyrosulfate and dissolved in diluted sulfuric
acid. TiO; is measured colorimetrically in this solution, and total iron is determined titrating
with potassium dicromate after reducing by SnCly. AlOj is found hy difference after the other
constituents have been determined. CaO and MgO contents are analyzed gravimetrically from
the Ry04 filirate from which the manganese has been removed. FeO in the sample is measured
hy means of KyCryOy7 titration following H,SO~HF decomposition. MnO and PyOs are obtained
by spectrophotometry. Framephotometric determination of Na,O and KO following a J. Lawrence
Smith sinter and extraction is done.

The analytical scheme is summarized in Fig. I, and the results are tabulated (Table 1, 2 and 3).
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II. ERBAREOBERVESR

BTG T, B EE T - T BERS 05 ITEL, £&L T b classic
method TH 57, FOMECH TGRS,

II-1 Si0,, ALO,, total Fe (as Fe,0,), TiO,, Ca0 R MgO

Si0;:  —320 mesh WL 7-3lBHO 08 g H FHG L Y RICTEMEICHEIL, #More 7
B LY B A= =T Y RO IR RO e Dk 2 CIREE A BV, 20 2 n#hd
B, BHELLOBHUCEKREBT )y adg LBEMET PV Y A01g SRz TRD
B&T5, S 1gDRE Y7 AaTRAYO EBEYRK Y, ALy ReBRYpcE
B0 REE R B, 1050°C~1100°C, 40~50 5y @R+ 5, sk, R cRk# 50 ml
CTHETEMFL 15ml OREMEEACINATECSBEL D5, BEILA KB FeBL, B
WEBOBRNEE D NIRRT 3 E, bt ¥ LEHMEERT 5, cacmi
LoD 7 &% U et I e iE 7~8 mi iz, #9340k 50 ml % hi % ~C IR M 48 4 1
f#L, 1lcm No.5B EHCHGET 5, ILHNIEFRIERE (2+98) € 10 mHEHT 5,

LD & ORENCE L, FOERRBEEEE RGBT, 110°C2°C ¢ L M n# T %,
e th T~8 ml R 2 B, 9em No.bCEACHM, M (2+98) HET 10 mlkb h
%o WL ASG Y £ 25 ml ik 30 ml) B L ERFP CTERE CETRKAYKIEL LoOb,
1050°C, 50~60 77 MmBFET 5, HEINCHBLEFEOEBAKTLDH L T~8 F O
g (14+1) RO 3ml 7 o {LAKER L Iz T, BAEREERESIF b cH 800°C 20 skl THE
T5, 7 v LKFEBAHATEDOEREN SI0, BETH D,

FdL Yy RICE IR EORBEC gy e ifiifh )y sk Nz EEL T, -7 — T
fipg Lo, BAKTHENL SiO, DI 5,

RyOz: DWW A 200 ml i 5 30 FWAT < T ImBL 2t B HRALKFES 20 4 U
TEE&ZRBE LD S5, 6~THRHELE—EREL DD 1lcm, No. 5B EKCcHBL, Wik
KFCHRIAE L DT FIEERBEIR 6+95) TIHHBA oL 5. HIE RO L INBL TREWTH
{LkFEL B GH LI, 20 ml fIREFRKE M2 o EBEEL ® FeO 43w, 356
CRFRTECHRT 5, 200ml & U BVARRISHT S 72 B L 72 800 NH,CL % 10 m/ % Jn
Z, W7 vE=TKALD HERACL, BT An I HEL RO 71—~ FHEEL 5,
B T2 MEH L BEBIC 1lem No 5B ERCE B L pH %L 728 2% NH,NO;
VT 3~AEYE S, WAL DU~ H — DAL, WAR AR (5495) TR
W e~ —iomz b, #95ml OEEE 1+1 2z mEAL Tl ORI (19 100ml) &
L, 7vEa=7K0+1) iz THOEEE LD, L5MERHE 1lem No. 5B @i X A
s, €—7%~ROWE% 2% NHNO; g€ 10 @ikH T 5%, ©— 7 —FExH 50 ml 0 2dE
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it (5+95) T, 7vE=TRKTCHBELD T~ —HChTHEEIhi RO 7 v —

7 wET 5,
7em No. 5B ##a Tk 2@ L, NHNO; J¥-C 10 [O¥ 5, #E &I Eio
WRCAHT %, BEPPCHEBLER L 0RES LT 1100°C~1150°C T 1 BHsh#hL, &

BIGETAEME MBI DIEIN S,

© Recovery SiO;: F@1 Y FEE Iz RO (LRI S5g D v ik UV v A&z, <~
F - CREL, AAIBHHER (141 20 ml iz THEML mBBRR 2 AR LD, BULiige s
Lo, DUGHEBERL TERAK LIz TRIEEE L LT 58I T ims
%, F&hic flocks & 9em (ik 7em) No. 5B K CHOBL, HERAERE Nz 7o B0k T 8~
10 BgEE T 5. WA ASLY RicAh, BERPHCHEL, BEE2 3o HSO,(1+1)
Korlml/HF COUEL, 20 580 THET 5, HE2ED Recovery Si0, Th 5,

% Si0, = % pure SiO,+ % Recovery SiO,

Total Fe (as Fe;Os): Recovery SiO, DER LUK % 100ml £ A7 5 A2 TEREE L
50ml % 400 ml © — 7 — 5T 5,

EEEQ+D 10m! Mz B L C7 v x =7 KTHET A5 Vs LT RO; i L o,
Bk, No.OBEMTHEMNT S, BAKT2EESHLHEL LD~ — BB, B
W EGEER (6-+95) THROBE, ©- A~ A, MEL THBEERL, RExX S50ml LT
LML £ TRL A5 5% SnCl, #F TL CTRILL, b 2Eafcms 5, 8o
L 3 1o L AK€ 30°C DL Mic s 3084 5% HgCl, % —Jw nk., 3 47 # 200 m/ 7885K, 300
mlRBEE, ©7 2= =17 I VvAASVEEF MY Y AR (02%) 3 s, N/30K,Cr,0, ¢
WET 5.

TiOy: FHHEDO10mL 2 A7 5 A2 X h, L TiO, DEAL K BT MR O]
D) X 26 ml & o 100 ml AL, EEE LT 10% MBI & 7e 2 Ee (141)
iz, BV #2ml N AEAKTHEOm T, Ki23% H,0, 50ml #inz, %%
KAEMZCTI0mL &L, ZFLSIRET 5, L IFMKER 400 mp TRYEELRIE L& B L
h TiO, #H M3 5,

AN 26ml &I 100ml A A7 F A2 2ml V) v RN, 10% FREeEet: & 7o D48
WL R AR KR I T ERE L, BEESMEL THIET S, X TiO, i s
Wi (R EOSFTOE) 1%, 50ml & 100ml x AT 5 A 2t FROECREGE LoD
TEET 5,

ALO;: AlLOs ik ROy 'R L b iz X b EM T 5, v

% AlLOs=% Ry0;— % Recovery Si0O,—% total iron (as Fezog;)"% TiO;~— % P,0O;

*OREE 124V v 124K 70
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CaO: RO; 71— 7k b O LW AEBEEE L, 100 iz, 7= &7V
St FASETRE R EE ML T, Ty B2 T RKROMERTHA S UTEEET A, By
Aa=—-n 5% iml, BB vE=Y A lg whnx, KBLET205MmMEAL, 7vE
=7 (141 2ml iz TEBEMEL T v » v RN BREE LD 5,

9em No. 5B CEBL, 2% MEE7 v == A¥T 10 [@¥EH L IL#x+ T25, 600m/
e — 71— 2SR P R ORI I 10 mE 4R (L4 1) Az BB L Tl T v e =0 Ak it
L 200ml i 53D, HEST EMBMI NI 6% ~ . V7T vE=7 A0ml %
me, 7y e=7 KA+ M FL, 7ve=Thikl, SHCPBRT v E=T Kz
%, Vel —7EKE L, 11 cm No. 5 B @il CHEMHESE 01% ~ - VT v & =7 AT 3~4
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determination
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t
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is di d saturate romine water
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1
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CVJVIiS;f]()lqgl is discarded Srecipiiare ]
gravimetric f'l”gﬁe ded
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of total iron(as Fe.0s) of M@0 as
C M@ P O

Fig. 1. A Scheme of the main portion for silicate analysis

(204)



i ERAL 2R B s TG-1 KU IB-1 o g4t 835

MIgE 5, #EEE (L+4) TRl A L 2O w —» — S L AR, Ml 6+95) CHK LTk >

05g v . V7 v E =7 A% ETUREIC L 724 100 ml IR & IR X ¥ 6~8 ﬁ%rfsﬂiﬁﬁfﬁ,
9cm No.5B E# T, KT 0BRSS T 5, WL AGL Y FICAK, BRL T 1050°C
50~60 43 kg CaO L L TR T %,

MgO: i, urwm&ﬁm L, W%z CARFEMLMEE, 200 ml o HyO & 5ml
B (14-1) -CREIG 2 s 20°C Ui, 2g @ (NH)HPO, 24 oK THL THML
ThZ He AFAL oy FIERELMZ TET ve=7 K& L, #HECELL TLh 20ml
MR INZ H, —EEKEL, 11 cm #H No. 5 C THi#iL, fi7 v & = 7K (5-+95) THIEIHE
B, bE0e—»—KEHER 6+95) CREECBT, B % 100ml &L 0.1 g(NH),HPO,
TNz, BOBE7vE=7KERTL T 757y o) vEREAILEE L5, —~HEEER
9cm No.5CBMTEBE, TG 7 vE=7KG+95) THI., ALLY RTLBEBELK
BTKAREL D T b2 IRE® B, 1100°C, 1 KB EFtET %,

II-2 FeO 0 & &

05 g AL 2 A L ARLESA Y £V ICHRL, BEA*TLDSL 2%, Jliz 5ml
H,S0, 14+ & 5mlHF OREAMAL Tk &Y KRR mz, 7 20BE L 0 &A
W AN B HRCIRIE AL B RT 2, A Y AR 200 ml ZRE KT 10 ml AR
i (1+ 1) 40 mZ fgfnh o @R Smi ) vk mxice - —FZ AR, V7 2= —A7 3
v ALY v EEE 312 N/3OK,Cr,0, “C{T%/i?‘é

II-3 MnO %RU PO, |

08¢g w0y RICTHILEMMIE S ml & 7 » {LKFEM Sml mnz, (& & A ETEFIT
FL B, WOIERCAELL, WT 20 ml il (1+1) iz TERCEEE LD 5, BEE
T4ES (L4+1) 20 ml U 7B 10ml 0% C, €~2 —~ZBL AR, KIEETHESmMEL

Table 1. Quantitative analyses of the main portion of JG-1 and JB-1

JG-1 IB-1

1 2 3 4 Averagel 5 6 7 Average

Si0, 7235 7235 7231 7230 7233 | 52.37 5235 5233 52.35

R203 1676 1677 1675 1678 1677 | 2505 2504 2507  25.05

total Fe (as Fe;O3) 217 216 216 218 217 ] 897 896 898 897
TiO, 0.29 0.28 0.28 0.28 0.28 1.38 1.38 1.38 1.38

CaO 2.24 2.26 2.24 2.26 2.25 9.30 9.30 9.32 9.31

MgO 079 079 079 0.76 078 764 763 764 7.64

OMBER LSRRV AEREKX
BOEQEERLLKLEREBO SARE
A SEFEY o A DNHIIAD T X A~D S RIME L Tuv b, SR 6 S EE
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Table 2. Analyses of the separate portion of geochemical standards

JG-1 JB-1
1 2 3 Average 4 5 6  Average
FeO 1.58 1.61 1.61 1.60 5.90 5.92 591 591
MnO 0.07 0.06 0.06 0.06 0.15 0.15 0.16 0.15
P05 0.09 0.09 0.09 0.09 0.26 0.25 0.26 0.26
Na,O 3.34 3.37 3.35 3.35 2.80 2.76 2.75 2,77
K;O 3.91 3.95 3.94 3.93 1.40 1.42 1.38 1.40
H,O+ 047 0.53 — 0.50 0.91 0.86 0.92 0.90
H,O- 0.13 0.09 — 0.11 0.83 0.85 0.81 0.83

TEECERLULCHE 7Tem ik 9cem No. 5BEMCEET S, oML S LR AKTESD
BB L, 100ml A A7 5 A2 CREEET B, 50ml 5L, Cone. HNO; 20 m/ & ¢ 10 m/
1%@= v FHMmH VY ABERENLZ, BERKFPCH2HMAMAL TREIWYS, SHEY VB
1+ 5mlihng, KT10ml L95%5, —~BRBIERF 545 mpy THUEL, HEBHE LD MnO 2
BT5,

P,0s: 59 O 50 ml BRI 0.25% A 4 AF o v EET v E = v A B 100 ml, 200 ml &
5% £ ) 7 F Y IRT v ey R ERE LA LTS, 30 5 460 my THB O RE L G

Table 3. Analytical data of geochemical standards JG-1 and JB-1

JG-1
1 2 3 4 5 6 7 8

Si0, 7233 7224 7162 7211 7241 7198 7252 71.99
TiO, 0.28 0.25 0.29 0.25 0.25 0.25 0.28 0.31
Al,O4 14.23 1421 1442 1407 1421 1406 1384 1437
Fey0s 0.39 0.36 0.31 0.37 0.40 0.57 0.29 0.34
FeO 1.60 1.64 1.83 1.81 1.81 1.75 1.74 1.55
MnO 0.06 0.06 0.06 0.08 0.06 0.06 0.06 0.05
MgO 0.78 0.73 0.62 0.74 0.69 0.70 0.84 0.69
CaO 2.25 2.21 2.26 218 217 2.00 217 2.08
Na,O 3.356 3.38 3.43 3.43 3.44 343 3.26 3.46
K0 3.93 3.95 3.97 3.94 3.96 3.90 3.94 3.99
Py0s 0.09 0.10 0.09 0.08 0.08 0.09 0.09 0.11
H,O+ 0.50 0.54 0.67 0.73 0.67 0.81 0.42 0.54
H,O- 0.11 0.11 0.22 0.06 0.08 0.06 0.09 0.28
CO, 0.09

total 99.90 9987 9979 99.86 10023  99.66 99.76

Cr (ppm) 46
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JB-1
9 10 11 12 13 14 15 16 17

SiO, 52.35 5218 5207 51.88 52.06 5175 5226 5173 52.00
TiO, 1.38 1.36 1.47 1.34 1.40 1.40 1.32 1.26 1.35
AlOs 14.44 1451  14.05 14.37 1453 1457 1457 1493  14.27
FeyO4 2.40 2.30 267 226 2.20 2.21 2.21 2.61 2.09
FeO 591 6.06 6.04 621 6.18 6.10 6.02 591 6.05
MnO 0.15 0.16 016 017 0.17 0.16 0.15 0.16 0.17
MgO 7.64 7.67 752 770 773 7.74 7.72 7.63 7.71
CaO 9.31 9.21 932 911 9.24 9.05 9.27 9.38 9.20
Na,O 277 2.80 279 275 2.74 2,72 2.85 2.81 2.79
KO 1.40 1.42 146 141 1.41 1.43 1.31 1.34 1.57
P,O5 0.26 0.26 0.24 0.23 0.25 0.26 0.24 0.26 0.26
H,0+ 0.90 1.00 1.04 1.18 1.19 1.44 1.10 0.65 1.08
H,O- 0.85 0.98 1.11 0.89 0.94 1.00 0.89 1.16 0.98
CO, 0.19

total 99.76  100.10 99.94  99.57* 100.04 99.83 99.83 99.52
Cr (ppm) 315

1: split 1 position, Hiroshi Shirahata
9: split 6 position, Hiroshi Shirahata
2 and 10:
3 and 11:
4 and 12:
5 and 13:
6 and 14:
7 and 15:
8 and 16:
17: Hajime Takamura (1969)10

analysis compiled by Geological Survey of Japan. (1972)®

Tokiko Tiba (19700

Ken-ichiro Aoki (1969)®
Hitoshi Onuki (1969)®

Yuzo Kato (1969

Ryuichi Sugisaki and Tsuyoshi Tanaka (1971)
Yoshio Oba (a personal communication)

* including Cr.0; 0.07%

IR ERBEL THIET S,

-4 Na0 RU K0
7B Y i3 % Lawrence Smith & (k&0 i H L, NaCl, KCl o & &

L, REGHNITED BEL TS0 FEIIEKT 5, R, 7 v bKER—BIERSE, K
7o VHEBOTEREL VO TR

TSI X Db T L F,
WM L D Kot

I1-5 H,0
H,O(—):

KATHT DL E,

837

08g S o UdHBMLBRLA 6 ml 4L Y SBERL, 110°Cx2°C

I BRERBR T2 BEMA L SRR T 2, ERCELLBOERK L0 (-)

VG&‘D %)o
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HO () HO (=) #AEL fov Y BB cBL, MOmc7 2 %L T, 700°C (¢
WA 1000°C) T 2 EfE B L, BET L, ERICET L E CHALTE Y VRS, HH%
R D FeO ol & 5 fl i 2 %m0 FeO %k U5 ik T s LA L T HO (+)
L5,

116 # L2

EEACERH LI 7 AMBP - RO AAT T AR, £y PEIZASI Vv 7 ATH
B, RETER G b v = = —on, MR N U Ak A v 2 B, (ks & L TN ERD AN
s, 110, MnO o B 13 Johnson Matthey # 99.9% G lm o % v, WO 99.99% 48 < v
Hv LML, % Na, KE#E®KL99.99% NaCl, <. 28 KCI X o ML 7,

I o0 H i Cm P U o fiier Table I MO 2 W/R 4L 40l 0 TR e—B ami Ui, X,
IHHOF —%— L bh, JG-1 o JB-1 i 4 Table 3 10 & o7z, Table 31k Z o
IHUVE AT O & & o 72 B E e H O T BRI RO DU A L T A,

ARG FL, HBEGRA AT O P ISE L T B, JB-1 @ S10,, CaO i<,
Al Oy, FeO pMIGIE & e o 7opd, EHADOGH TR OBED 3 v sl 2 linuw 815
%%, HO AR DM h O F IR TIWEL 7o, TERE (2 mB—mik, <v 7 40—
FIEE) K200 L EHRMEEORC, ClL F 2kl % il Cl F o i
XD BHEAD e CHLH T OEE C, HRD 2T EGIRE & LT T00°C AL Tuw b,
R ORI B D 700 L B2 b AR, #1000°C THE L Tuwv b (B, RAEBE,
D),

feld, HEET LRI EBICHE & AT O BRI & i A kbR T D%, AEsiCi
Cr Z{EL 7o (W Fhd BEOVIE), ST Sandell D27 » =42 30 FILL Bk
BE I L s, JG-LIPHE E Bu—8a B o hiesl, IB-LIZeCEETH - 7,

(FEF0 47 45 B 20 B 281

2 B X W

D #gE SE-BR - RBETTEEH . 0EBAERRET O MRAENEERE JG-1, TB-1 oMl
BB AC DT, RS A AE M AAMBER, 217 (1971).

2 R ERY KRBT R RS E R JG-1, TB-1 2 oo (B Gy, W = A
- A, 212, 8-13 (1972).

S) B EBRLSREE, 14, ML, A (1958)

4 FEH M ETRAESHECLATVBEESEEMLOOCEEKR O F L Uy A, BY VA, TS F
VT by, WAy by Ny, BRoEER, MR, 21, 12, 15-29 (1970).

5) Groves, A. W.: Silicate Analysis, 2nd. ed., London, George Allen and Unwin, 224-236 (1951).

6) RRE EH: B y
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