2025 4 4 H

TEEaMNA

Multipurpose Utilization of Mineral Resources

2 W

TR I P 8 T
THH, HAR:, WK, SR, Rk, EEE

(1. WIKFEAEIEFR, KWIXFHSHERTIEPILEESIEE, Mt KX
430100; 2. HERBEARZREFMREARMAEERLT, ABMAESRIEHSLEER
ELAWE, b 1022065 3. EREMKFEIGKFR, EX 400000)

R KA EZ R RES A A2 A, (EEFRIERE b =M YR O L
PR, M T > I A XL . ARBIE SO R T RO AL S A (WEFD . EEREE (GG B3
WM ARAR 2R (FeSO,) 4R, LA+ “he bR (SDS) FEuiHEAT ik . Wil RFEseis, MK
FEEFR P I T E Y 4.11 glem®s fhALA 91.86% HIE S ARED . BLAh, FIMIZLAMEE . X LA 4

X LI W ENE . IR MR m K I, R T WEF FEFIBLE] . S5 R3], WFF bk
W AE AT ST il L, B2 T SDS X IX PR MBI B PR RE, T L AN G PRIV RE, ST R

FEBEHI R e R I [m L A R R

KB WOWIINTLRE; PRk, EA PRITESIEG I BoN; HLET
doi:10.3969/j.issn.1000-6532.2025.02.012

hESHES: TDII3  EMFERE: A

NXEHRS: 1000-6532 (2025) 02-0081-08

SIRME: E 2L, KR, BRAE, &, 9 R0 00060 5 53 0 H W0 2 0 B B BT [D). 87 7 £ A, 2025,

46(2): 81-88.

WANG Duogqi, XIE Shuixiang, CHEN Fei, et al. Flotation recovery of barite in waste drilling fluids using
novel inhibitors[J]. Multipurpose Utilization of Mineral Resources, 2025, 46(2): 81-88.

Hin AL — MO, RA%E
K, WERERCE, TomitE, ToERME, A X-SFZRA y-
S RSO E SR A, BT N T A, fe
T, Bkl R REFHFHE, Hh 80%~
90% M B fm A7 B T v 5 R AR SRS
#HM,

A SRR AL E e, FEAE T R Y
Z, WAL, & KD, K Ba's Ca'g
BB OR B s s AL SR, AR RIS
fEARIB IR, AR5 EMAHEE
R KPR AT VR S B S, A5 N = R
TEAE (1) 2 30485 T 43 28 [l UG B 5 A AR 458 i
o

25V (Gellan Gum, GG) & S A1) A &

WA BHEE: 2023-11-27; fEEIBHE: 2024-01-07

AR, S KERE ((OH) B B
FEW M. p IR 2 T ATk,
BHRERE ((OH) , HARERIFHZ SR
. TRk (FeSO,) REME4EA I (GG
5 B RIS R B PUE S Y, Bk . B
T & A0 57 CWFFD X = 24 750 15 1 10 B
HA 2R B R R . AR+ —
e B B R BN (SDS) 4K & T R 7T B AL 40 i 7
(WFF) X 73 B ol WS EE & A RS2, 0 LA
PLEEREAT 1 0 Hr SR

1 MRS 7 &

1.1 SEIEMRI 5=
1 R R SRR R, B 1 RS O R T

EE&UB: EXEREEESE (51774049 ; HEAMWMERAARFARTFLIIE (2021DJ6601)
fEERAN: £ (1999-) , B, WA, EENFEETHEFY AR ST FH AR .
BIESEE: i (1981-) , 5, dHili, FitA S0, FENFEWMSRHFRES L4 TR .


https://doi.org/
https://doi.org/
https://doi.org/

«82 . I =il

2025 4

HEIFEOVARE D, %R 2.150 g/em®, K
%N 10.00%, A BN 79%.

bR (orbralD 5 T e IR, MR
Wk, BIHRMIKE, 4B K (GG , HAT
NZ8

XFD-TTAY 1.0 L £ 3% & Hl: 250 mL %= [K
L E s (il AR AL A kA (FTIRD 5 X 4
2k W 6t i AL (XRE) 5 ¥ kL E A ; DS
ADVANCE X 6754 (XRD) 5 i IhF s
R P Ve AR s A1200 3R 5K 10 2 4 ; OCA
50 P ful A SE AL, SX-4-10 48 R D sb b 101-
3A HETFE
1.2 #4955 Hrni
1.2.1 XRF izt

& v 2% B R AN R ORE L T B T A A
TG, K WEEEHLFE 4> 0F BE %2-0.074 mm, HY
3 FEMEATH R EHERE KT | mm, ZJ5
KH X BRGSO TuF AT 2 il E
1.2.2 KR HT

P 3 SRR O N HETE R, 78 R T R
AAMANFERELE T, —0RE G KBS R
G es AT A IRIR Y 10 min, B — RS S A
AT ARG A, 4R A 5 R SCBOGRLFE AL
X P A A i AT RLAR 53T
1.3 ZWFHEE
1.3.1 VR SLIGAE

ff | XFD-IITZY 1.0 L HFE:AMEF &AL T R T 1%
S CE 1D, SR 1600 r/min. R HK
200 g SR FEEIFORARE, FEHDIAKE 5 AT 25 3 1K
MARF 1L, $EEE 2 min, 0 HCLWE 9 % pH
B, REIMNFZGEZG5], &AM 2577 A]B% 2 min. X
FEE I E] 6 min, 45 o5 AR T A N ] v, Mt
T MRERT . &5, FERED ECE I ZE K
EE BRI RE T2 2
1.4 FTESHTNR
1.4.1 FTIR ZLAMGIE IR

i FABL A7 AR R 2T AP S 1EACFE 400~4 000 cm'™
THE WM. 2 g MERO. RS . &Ik
540 mL 22 F/KIEA, BiJ1HiFE 1 min, 7%
pH G MR 257 R MRAMH LS T
KPeW, 1640 C FEZTMHR. FREMHELYE
KBr DA 150:1 i & LIRS, #FEE 5 7E 20 MPa T /&

B
| pm ki
HCI

WEF 1] 51
SDS il

|

6 min

Sk

—

K R
B FiERiE
Fig.1 Flotation process

il 1 min TR 7RI -
1.4.2 W= E

F =14 60 mL £ & F /K H 435 A 3.00 g
WFF fit#:255]. 2Rl 10.00 g FREREL. —
AR, IRERES B LB Y, 1R 3 min. A5 LA
500 r/min &0 1 min, 4 55 6EW, BUCH _EIE .
AT G AR E . X T 2B WEFF [, &
BB, A 1.40 g SDS #7403, HE =
UHCF2401H .
1.4.3  FRIEMEEDN E KR 7K 70 e

fs FH 2 T 5K 0 e A e 1.5 /L F R S
0.7 g/L # WAV W I SR 5K J, B 3 IKHL
I

SR FH MBI T3 0 8 0k AT A . KA
K R ML E pH=8.5 ] WFF i, IR
I 1E) 4 3 mine 28 Ji5 WSO IR o~ A8 14D 3 7 o R A
DRERES . SR Yk R4l P47 sk e . R A
OCA 50 % fiuk £ 0 5& A3 22 sk £ 1IN 5 1™ 0 (%) 42 fik
o BREREFHAT =0, BWILFIEE N RA
45

HR 4 FE ik A 5 SRR T 5K ) B A3 s B ST
M A A TR ST, AW S )
52500
1.4.4 K50 Lo

S FrifE (GB/T 2899—2017) XFk5H ™ HEAT fh
At BUE SRR E TR, FREL
3 g B ARHE B NIRRT, R 4% R
MR I ESE, A E S AR X ATE 2 #r X
(XRD) AT A Hrilliat



2
2025 4 4 A

I SALF . AR I R AR A R P B i Dk e 83 e

2 #XR5H%

THah
XRF 43#
NTIHRBEMITCEMER TR T &, X
G87- 1715 % FE 2 B R o £ BE 0 R FAT XRF
MR H7 6

HE 1 AT, V8 e S T R I
HROT ) AT E VR R B A L T R A ARG A
Yy, RARE A

2.1
2.1.1

*1 ARRSHSEERESHRERTDEK
RE8/%
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Flotation Recovery of Barite in Waste Drilling Fluids Using
Novel Inhibitors

WANG Duogi', XIE Shuixiang?, CHEN Fei’, LI Xiaoyu', CHENG Yuanpeng', TANG Shanfa'
(1.School of Petroleum Engineering, Yangtze University, Hubei Key Laboratory of Oil and Gas Drilling and
Production Engineering (Yangtze University), Wuhan 430100, Hubei, China; 2.CNPC Research Institute of

Safety and Environmental Technology, State Key Laboratory of Petroleum Pollution Control, Beijing
102206, China; 3.The Second Clinical College of Chongqing Medical University,
Chongging 400000, China)

Abstract: The primary constituents of discarded drilling fluid are barite, quartz, and calcite. However,
during the flotation process, these three minerals exhibit similar physicochemical properties, complicating
the separation and recovery of barite. To address this, a novel composite inhibitor (WFF) was developed,
consisiting of guar gum (GG), B-cyclodextrin, and ferrous sulfate (FeSO,), using sodium dodecyl sulfate
(SDS) as the collector for flotation. Through reverse flotation experiments, barite concentrate with a density
of 4.11 g/em’ and a purity of 91.86% was successfully recovered from the discarded drilling fluid. In
addition, the mechanism of action of WFF was elucidated using infrared spectroscopy, X-ray diffraction
analysis, X-ray fluorescence spectroscopy, adsorption capacity measurement, wettability, and surface tension
tests. The results indicated that WFF selectively adsorbed on quartz and calcite, enhancing the adsorption
performance of SDS on these two minerals, while barely affecting the flotation performance of barite. This
enabled efficient flotation recovery of barite from discarded drilling fluid.

Keywords: Mining processing engineering; Flotation; Barite; Waste drilling fluid; Inhibitors; Collectors;
Mechanism study
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