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Effect of Temperature and Mass Concentration on the Hydrolysis of
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and High Pressure Fluids
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Abstract: Hf is a high field strength element (HFSE) with low abundance in the earth’s crust, and often
enters zircon in the form of isomorphism. The migration behavior of Hf in natural geological processes
was studied by observing the hydrolysis degree of K, HfF; complex in hydrothermal solution. The results
show that K, HfF; complex could undergo hydrolysis reaction to a certain extent under hydrothermal
conditions, and the general trend is that the lower the initial mass concentration of the complex and the
higher the reaction temperature, the more severe the hydrolysis degree and the lower the stability of the
complex; the cumulative hydrolysis equilibrium constant of K, HfF; complex under high temperature and
high pressure is obtained. At the same time, according to the content of Hf in the extraction solution,

the content of Hf in the fluoride-rich fluid can be estimated based on the method of experimental
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simulation; if the ion group migrates with the highest coordination of K,HfF;., the ratio of mass

concentrations between Hf and F is 1. 6, so the minimum content of F required for the mineralization

fluid can be calculated.
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mass concentration; cumulative hydrolysis equilibrium constant; hydrothermal solution
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Fig. 1 Schematic View of Diagenesis and Mineralization

Simulation System Instrument

SIS E AT RIS N B ROCR B R T
LI B AT A R SR IR AT AT

LI AR T AR E T BRI IR L 4 000
o min 'R B0 15 min, B 1k OB IRA DT
Yy B i R R K, 25 RO R 250 AR
W B B S AU Mk = P R sE A o,
Thermo Fisher iCAP Q % #8555 2 1 i i (Y
PEAT HI o i e BE I
1.3 A&

AR S 5T K, HIF, 454 W 7e i 16 JE 4%
PN 0K i RE B2 RN OK iR AT N . W) B E’J7J<ﬁ$f£f”(ﬁﬂ
BEIK St 52 AT LA AT 38 B Y B b AR D 5 o 15 LA
VN ESINDP/ S FINWIN (S DN (X RN
Pk, HatE AN

R, = (mo —my)/m, X 100% (8)
sy WD R TR W 5oy O SN R

SRR it - A B CKO B LA B 2 B H ) s B S
w5 K, S T IR SRAE 2% 5 W e 1 Y S i AR 2
B, BBUK - B 1 R 59 Beon Jr FE = R
Z A WA S LA SR BE RN 4 . R B

K = m}y mi /mm-zf (9

oo AR SN J5 5 W HE BT R B 5 my AR

RBNJE E W B B AR BE s - AR R
W HIFD Bk,

M TN 19 7K i S 3 AF 58 & 2 R B, IR EE ()

\

X 2 RK - o BUE B) T deE YE Ry AR R R
Xof 33 S 45 £ ) BB ARLUK fift Y- A B0 S e Al /N
Wik, —In K 5 1/T Z W EA —E &R,
HERAH
—1In K = AH°/(RT) — A,S°/R (10)

A A HOREE SR A AR S AR 5 A, SO AR 3 SN A b
WS s R NHAE SRR, 200 8.314 k] e mol '« K1,

b e b A AT DA 5 4% ) o 7 A% IR B
T AR K S 2 e BRR K il A R, BLOR SRR A5 R
F 1PN, HTPRESEETT R RECR R IR K
H e R B 09 K, HIF, 3 WK i 2 B KA, DAEL
I K R TR KR A AT E . AW
2 WY S e e W L i K it 2 9 A OB S5 F T L 38 R
7E 10 h DA g ml DLoE ik BP0 S T ARIESE 56
HBIE B VA, AR SL B I R Y R FEAE 12 h DL |

2 RO
2.1 JKEEER
TEE S 2 A T B 1% 0 F . K, HIF, 4% 9K

fEAT Ry X2 55 Wy Jo A BT A A R R S N B ) BRI B A
K(F D, AHIF BT W B B 28 5 W) K i 72 2 B U 2
B IYE m . X T HE STER S, HE 9046 5 & ik
JEol 1 020 pg o+ mL ' B9 B, TER E N
200 °C ,250 °C 300 °C,400 °C 1 500 °C & T, 7k
iR A 0.98% .21, 47% .55, 39%.87. 06 % Fl
94. 17 % s HE WI 4R RS Wl 1 980 pg » mL ' AU
WL TEIREE A 200 °C 250 °C 300 °C,400 °C Hl 500 C
FAF T HOK #2535 — 7.58%, — 10.10% .
20.20% .56. 62 % 1 80. 81% ., 73 Ab » N 36 1t A ¥
R1 TRAVEREBRE.RETABRENIKER
Tab.1 Results of Hydrolysis Reaction Experiment at

Different Initial Mass Concentrations and Temperatures
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Fig.3 Fitting Relation Between Cumulative Hydrolysis
Equilibrium Constant and Temperature at

Different Initial Mass Concentrations
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