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1963 & 8 B, MEREH MBE =L EWRA LPNERFTHRA T T LeaEZHE5a%
R ILENT Y, A/ ELRERE . VHEREYRE TR, ERAFHLEPIERRN,
RAKXKEMEER N, BRFENT U2, AT E—TE/KOEMEEERT 1, Kbzt
39 CayBgOsCly - 22H,0, %5 MR L4, RT3k LB migsshn Y. RMA—
B0 Yo 1 HACZE B K BT 8 4 3 7K #1854 (Hydrochlorborite, THIPOXJIOPGOPHT),
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dite) 11| FBLAMERES A (Heidornite ) P Fifb AL B A 15 25 RO BAMNES A2 (eiperckut)!S) &
FIKAMES A (Ivanovite) 7, {EARIE M | W2 EUR X—-SHESPTRER, Z/KEWES A 5
LT B ERR, SV WRARE, & T&/KATEEELY WA, TR LA BEEER XL
B,

BT RPEREE RS E BT Wy R, Bl — Lo 45 dh Z A TR XEEAT,
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K2E EHN B R E MRSSEE RGBT SEHTE; ik, itk B2 & BB AFux sk
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WAETRE, REWEEW, HEREWHI, UEPHHERBERTRE L
R, BAREIH S MM a Mk, KER RS 5EBERE BN RA S
HEEESEE B o

EZXEA, Mgk EHESME—BE 0.1—0.5 KT, /KAWL TEM
MR AR TRSE B e, B THE B ER/, R PR —E R RN,
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B, ARG B R RE Fr Rl , B AT, TR B =31 i Re EBME T,V iE I FH
RIBRETR(RBA 2), SRk 0.4—1 5k B 0.2—0.4 5%, B 0.1—0.4 =K, ETEE
&%ﬁhﬁ—‘%ﬁﬁtﬁﬁfﬁméo RARIFERR G, R SHEEE—E,
ZIKRMET A T B, AE A G, AR, WO AFH, AN Dk twESS
PR HEW G, BEEE 2.5, M, AHEMERERILEST 1.83, FEEERALRET,
DRV SRR oS SR 5 o
EESET, Z/KBMPBALGCEN, XM, EHKE LHlEM 2V =
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E1 ZAEWSEZENETPT N WY
R1 ZXRAWERSH DS REATBLL T IR B3 L
L el e P e —_—
Hydrohil- Parahilgar- | Strontiohil-

Lo gardite Hilgardite ~dite gardite Heidornite Ivanovite ThIPETCKUT
R =016 Hat =4+ =5t Be Be —
AR, By AR BEARR  (BAREEARR B FEAEIR RATR [BEPIR At
it % ot %t | % — %

. (EBHED
W 2.5 5 5 5—7 4—s5 — —_
hE 1.83 2.71 2.71 2.993 2.753 — —
Ng 1.5199 1.664 1.664 1.647 1.604 1.531 1.670
Ny 1.5036 1.636 1.636 — 1.588 1.523 —
Np 1.5008 1.630 1.630 " 1.638 1.579 1.504 1.637
Ng—Np 0.0191 0.034 0.034 0.032 0.025 0.027 0.033
2v 45°48° 35° 35° 19°+3° 63°—77° 58°—72° —
Sk IEXHE EXE | Ex IEXHE gtk il S E¥iE
%E £H iz g TRk BN
e RE 8 ) By e
Louisiana M} | Louisiana # MRITAR Nordhorn BIR bijn®:]
Hurlbut, C.|Hurlbut, C. [Braitsch, O.,| Engelhardt,| Hedenos, |Hsanos, A.
TR AKX
S., %,1937 | s., 1938 1959 w. V., 1956 |E. ., 1953 | A. &, 1954
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45°48', FHHEM 2V = 45°14', TEHFETRABEENENTTAZENHN: Ny = L5199; N, =
1.5036; N, = 1.5008, EJRITE: N, — N, = 0.0191, @R KEE N, HEMHIE, 7EIE
BT N, BEE LR EAEE AR 41° (BFE 1),

R 1P RMAE T 2KREMETE M A KEAWMBESS Y W EYEER, K&
LA e, WA K S Y, B A A AR SR8/ E B ERAE, BTEKA
WSS A &8 K E/K IR S , Bofd HAE BF | FEE NPT 6 25 8o fif b Hofth A /K B BA S50 B 3%
BEAx,

= fb=2 %R
LK BIMES U T, TERK s MR, RS T T4 MR B TR 7ERIR(LS1)

FISRIE, TERKEMEER R, TEiEg =2 SAEBMEGRBIFER
(1:1)hiEfd, A MBS RAB T RIS
B>5 Al~0.03
EHAEENH, Ca>5 Mg = 0.001
%2 /KBNS A R E p IRVR B <K Fe0.1 Sr = 0.001
I, TU A sk, RIS R, Na =0.03 ~ 0.1 Mn<0.001
Si = 0.03 Ti«0.001

TR, BEAEAREKNITH, A
1,2,5,8- P ES L EER AT MR IEE, H
JIR A 7 A B4 SR RLAR 380

FEREATI A ZRT, S E/KBMETARET TP ERGTE, AR PRRRE
#* 2 o

SR EHRKIBTTE: K, Li, Ba, Pb, Zn, Co, Ni,
V., S SREE

£3 SAEWBABEESTETERR

& & (%) 8ROt .
4 & ZERLBEK TFH 5 F LN
B-RTHW | BRI 1009

CaO 23.98 23.31 23.17 0.4132 1.94 4 23.52
MgO I KEH — — — — —
NagOQ Sl EI=E — - — — —_
K:0 S FEIH — — — —_ —
SO4 M FIERY) — — — — —
B:Os 29.17 29.50 29.32 0.4210 1.97 4 29.21
cl 7.67 7.62 7.57 0.2135 1 2 7.43
H:0 41.65 41.91 41.65 2.3138 10.84 22 41.52
BB R -2 - - — at —
BA 102.47 102.34 101.71 — — — 101.68
0 =2cCl —1.73 —1.72 —-1.71 — — — —1.68
fsto 100.74 100.62 100.00 — —_ — 100.00
& kiR 22

T AT T, Bk /KB YERE &L B iR AL, REEXEHGETHER
ST Y X EKREMET AT T RSN, WROPOFRERREEE RIVURSE
BoRAVHFERFAT T ROBE, SRKEMETAACEITNEERERBMRAER 3
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MR 3 TLUE, Z/KEMPTANEZEESR B.Os, CaO, CL Fl HO, HA#AF K
L, RS IR AR R, RIS ARER, 53 B/ KEMETa MR 3Ca0 -
CaCl; - 4B,0; » 22H,0 8% CayBy035Cl, « 22H,0,
FER 4 v, BRMZIH T BEME KOS AMBELY Wl DTttt AR 47
PR, S/KEMEAWEADMANE AT WEE R, ERHES /KA

KB A B AT S R S A5
4 BKREWBRSHMEKNESEWELL T PMLF RS
g | EXEWEE | REWSE | AkERIEE | kRS | Samnsa | EEsad
Hydrochlor- £A<L) Strontio-
£H 55 \ borite Hilgardite Parahilgardite hilgardite Heidornite ThiPeTCKHT
CaO 23.31 34.41 34.23 15—20 27.61 31.88
B2Os 29.50 49.18 48.97 40—45 27.99 56.64
SrO 20—25 2.53
Naz() S. 07
NaCl 9.40
MgO 0.1
Al:Og 0.2
SO 26.55
Cl 7.62 10.37 10.51 8.2
HeO 41.91 6.31 6.07 5.3 3.29 8.95
REEZE 1.89 2.21
B oA 102.34 102.16 101.99
O = 2Cl -1.72 -2.34 —-2.37
B # 100.62 99.82 99.62 99.98 [100.00]
'f‘tk“"ﬂ 03433015012 . Cas(BsO11)3CI4' Cas(BaOu)gch' (Ca,Sr)g NagCas[Cl(SO4)2 CasBuOgsCl: .
+ 22H:0 4H20 4H:0 [BsOs(OH):Cl]| - BsOs(OH)=] | 4H20(2)
3 . Hurlbut, C. S.| Hurlbut, C. Braitsch, Engelhardt, W.|FBanos, A.A.
TR A K &0 1937 | S0, 1938 0.11,1959 | v.31, 1956 | &1, 1954
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TR 3 L /KEMES BATE B,



2 3 BEBS: L/KEWMEHE, —MEREEKINNWHRLT Y 213

£5 ZAEBBEM=SWERN X-HZHaBHEILE

ZREWESA =& A ZXREWEH =REA
20 (3 C. L. Christ) (&30 (¥ C. L. Christ)

1 d 1 d 7 d 1 d
10 8.40 100 8.39 4 1.894 18 1.894
5 6.53 100 6.51 2 1.840

9 5.98 — —_ 2 1.800

1 4.89 50 5.03 1 1.747

3 4.47 - — 2 1.703

2 4.11 8 4.17 2 1.657

- - 18 3.65 3 1.550

6 3.57 12 3.50 1 1.420

6 3.365 35 3.30 1 1.380

— = 100 3.17 1 1.328

4 3.032 18 3.09 1 1.274

— — 18 2.974 1 1.262

4 2.898 nil 2.900 2 1.239

1 2.786 — —_ 1 1.170
- - 18 2.641 1 1.153

8 2.605 — — 1 1.123
= = 50 2.540 1 1.061
— - 50 2.520 3 1.037

8 2.445 4 2.443

1 2.289 — —

1 2.191 — — SHTE: HE:

1 2.130 25 2.149 e C. L. Christ
_ — 18 2.093

2 2.063 18 2.072 FI A

= - 18 2.019 MHHERZ 114.57
1 1.995 18 1.988 Cu Y

1 1.958 18 1.956

- - 18 1.928 Ni 3k

L 4

BRKSEER A AE R ZE _EREATEY, BAAEER 200 2235, SCERRRE 90 -8, 1H3IRaMR K il
SEBE 2 iR, EE 2 R UE R L /KEMES A FLERKEEER 58°C, 156°C PARTRK
535 31.60% , LMK EIE 156°—765°C £18 M, Bl 765°C /KABIRRAER, &
He/KEH 41.65%

LK EMESA R NE 3 Frir, fE2ERdhiE L7 R F 183°C,293°C,363°C fil
959°C MO RFALY, 513°C — PR E,

RV AT 40 90°—183°C FIRRASL RIAEM T K 4% db 7K M= Bl R 2o 293°C HUI
363°C HNREA AL TR, 513°C WA ERBTHR/KRBEIK G E &K
ST B[R s 5—AR & /KA BAEL 2 R AP S R W bkl , /K EAIEY A B05X — R R R BE
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REFRT 51, BAEREREEMBELTRER , AT R R 5S04 M dHEK, X
Filith B K T Bk O TR BRI 2 35 4b SR 9 7 Fl G

LRBWESE , BHEEH 5A LI H MR AEE AR N S MRS
BB A B TER , BT B —Fh B SR T AL T TR B R 2T 0

NI A TR S K RS A, EXRAMhEKESEENER, 1656 b
AR T LK BIMET 7= He RS BT F KK AR o #5258 R B 3 A 7K B,O; &
B3k 1300 B3 /T, WA ESHRRABF o X EKER TN, & 7 e
SRR RS R A RRAR, MRS KA H, S EONET 5R&ELTUR
B, KA T RS K BMESE 5 A %I %R,
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EHEF| oot | MgH | Nat | K+ | B.0s [HCO3{ COr | sO5 | o | = | 5

&
o

w/F 5.03] 2.32 | 69.35| 1.35 | 0.54 | 0.45 |-0.12.| g3k | 123.4
No. 7. 1.148 | 17.65

EE% 2.481 1.15 | 34.23| 0.67 | 0.27 [ 0.22 1 0.06 | — 60.92

3/t | 10.30] 4.99 | 70.91) 3.58 [ 1.39 | 0.47 | 0 |o0.56 | 146.59
No. 23 1.186 | 20.20

BEE% 4.30{ 2.08 | 30.01] 1.49 | 0.58 | 0.20 0 0.03 | 61.18
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HYDROCHLORBORITE, A NEW HYDROUS
CHLOR-BORATE MINERAL

QiaNn Zi1-qiang  CHEN SHU-zHEN. Ma Sum-niaNn Liv Xun-JiaN

(Abstract)’

Hydrochlorborite (CasBsO,5Cl,-22H,0) is a compound hydrous chlor-borate. It was
discovered in the upper salt crust of Tertiary argillite in a certain place of our country,
accompanying ulexite, halite .and gypsum.

Hydrochlorborite——colourless and transparent; luster, glassy; streak, white; occurs
commonly in the form of massive aggregate; the specific gravity determined with pycno-
meter = 1.83; hardness = 2.5; brittle.

This mineral is colourless under microscope with crystals wedge-shaped. It is biaxial
positive. 2v = 45°48'—actually measured, and 2v = 45°14’—calculated. The refringence
determined by the immersion method under sodium light: Ng= 1.5199, Nm=1.5036,
Np = 1.5008, Ng—Np = 0.0191. ,

Hydrochlorborite does not dissolve in cold water, partly dissolves in hot water and
easily dissolves in cold dilute acid. Its chemical composition is ‘given in table 3, the
main constituents being CaO (23.31%), B,0; (29.50%), Cl (7.62%) and H,O
(41.91%). " The formula is 3CaQ-CaCl,-4B,0;-22H,0 or Ca,B;0,5Cl,-22H,0.

The fundamental strong lines in X-ray poly-crystal analysis are as follows: 8.40
(10), 5.981 (9), 2.605 (8), 2.445 (8), 3.57 (6), 6.53 (5).

Thermo-gravimitric analysis shows that hydrochlorbechilite begins to dehydrate at
58°C. The main part of water (31.60%) loses at 58—156°C and the rest of water
(10.05%) slowly loses at 156—765°C. Thermal analysis indicates that the mineral has
four endo-thermal effects at 183°, 293°, 363°, 959°C and one exo-thermal effect at
513°C.

Hydrochlorborite is a secondary mineral formed by the action of boron-bearing oil-
field water upon ulexite.
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