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Abstract: The waste drilling fluid generated by drilling engineering can cause a series of impacts on the ecological
environment, and it is required the comprehensive implementation of green exploration in the new round of strategic
actions for mineral exploration breakthroughs, stricter requirements on the treatment technology of waste drilling fluid
is posed. This article combines field research and laboratory experiments to analyze the pollution characteristics of the
waste drilling fluid used at the Tengjia Gold Mine in Zhaoyuan, Shandong. Laboratory experiments are conducted to
study the harmless treatment technologies for waste drilling fluid. The preferred agents of GPJ-1 (a gel breaker) ,
GXN-1 (a flocculant) , and GAC (a decolorizer) are optimized and processing by gel breaking, flocculation,
adsorption, and decolorization treatment, followed by solid-liquid separation using centrifuges or filter presses, the
solid phase is then treated with solidification. The experimental results show that after treatment, the pollution
indicators of the waste drilling fluid have significantly decreased, meeting the secondary standards for comprehensive
sewage discharge. The formulation “2% GPJ-1+0.5% GXN-14+1% GAC” was used to harmlessly treat the waste
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non-solid phase drilling fluid on the drilling site of Zhuguang project in Shaoguan, Guangdong, confirming the

feasibility of harmless treatment technology.
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Table 1 Pollutant characteristics of waste drilling

fluid taken on site
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B/ (mgeL ™) 0.91 <1.0
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Table 2 Pollutant indexes of waste drilling fluid after treatment with different breakage agents

T Jise 741 AT 2 pH1{E & () BEEY/(mgel')  COD/(mg'L')  BOD.,/(mglL")
b P BAATEHR 7 640 1585 2721 154
A GPI-1 RE O AR 6 128 121 339 48.5
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M 2 AT 1 LL GPI-1 4b B350 e A L BRI I #3 ARERERAGRBIR
e B K COD R BE T K . % 3245 3 Wi b Table 3 Flocculation effect using different flocculants
N . 4] 4 ) [==y 0 A~ 22 /0 Mo s o Y
LA A0 B B ) R T e A, KPR SRR RETACR b
N — A :j}< N==3 s
T 5 7 R Rt K L 1 3 5 B 2 CXNTLRIBRL AL oL B
% He 3 B e 24 GPI-1 - IR
PV IR ’ ° GXN-2 S kB 7195 kA
90 - Vo NG
GPJ-1 X ;
GPJ-2 PEO  ZKBKH 63.11 WOTEK D
85 [ —e—GPJ-3 B A I Rk i
%0 L —v— GPJ-4
5 1l — \// ~. £4 GXN-1ZBAEERETESRIER
_;E — \v\' v Table 4 Main pollutant indexes of liquid phase after
0F v / flocculation treatment by GXN-1
L ) E¥EY/  COD/  BOD,/
65 AMIEZS pHAH ) ) ;
60 (%) (mgL" (mgl") (mgl")
.00 1.25 1.50 1.75 2.00 2.25 2.50 O W 6 128 97 240 18.7
il e 7R &2/ %
. B RRRACH ok WA 5 L pHL (B L9740 B BOD, B 2035 5075 K 45 4
Fig.1 Water losing rate using different gel breakers HERL G RT e 0 JE I COD F5 b7 a8 31— 5 b 3
212 f‘%‘i?ﬁﬁiﬂ 213 Hﬁéﬁiﬂ
v . Ly e - < 2 e Qﬂé . = fm N -
e 558 100 T A LT e A0 024 55 AR R 30 AR B R 2 1 M SR BEAL B 1 e

VA T o (10 140K — 7 £ oK T P AR Ok L EL LA T8 bR MR BE T B, A W B G €5 750) 1 — 2D BRI 45 T
B A M P B 200 e AL T e s Jpg TR DOBARHR AL . Z5ILSCHE A 120 DR
LA AAVLE A SR R R oh o R GACE BRI RO AT G AR 2R
ORI R e BRI AT S L RS Y e N B R Ul L B8 = W0 s i WA nN N R |
REAE 2% GPI-1T AL SR B B S HOF AR g ATV R R 2R MRS

WER LR 0.5% WS BRI M UL K 4 2 S I JI 37 TG [ AR R 2 0 T L 5RO G 0 Ak B
WOHDIRZS 7 X040 B9 5 0 52 b A7 ks gy, R #F AR SRBT B A HIOR I P 20 X B 20 L
KA K BRI R T S R L 3, Ab B BIRAR BEAT T Jm AR, 45 SR LR 6
~ S 0K ,3-—: A 23 S 0T, ) 4 s £

‘ fﬁﬁ%‘@*fﬂ%ﬁtf’%‘%‘f”%“mﬁmﬁﬁ £5 GACIRMH fa A F IS 4R = 275 IR 4R
FBERCR, LB T R P90 I e GXIN- 1B st 22 35 Table 5 Main pollutant indexes of liquid phase after
L E S TRE I L Ny I, AR 36 9B SR 9 U I adsorption bleaching by GAC
GXN-1 mZEH . KA 0.5%GXN-1 2 57 4b F = . i

Jj‘ﬂ:% %@)l{ x H % 28 35 7 4k 3 SEE  pHIH @ %(T@l/ (()Di B()D‘i{

JE WS G A8 bR LR 4, (ff) (mgL') (mgL') (mglL")

2t GXN-1ZRBEA S | K 5556 1015 e b LEEW 6 52 60 139 173




48 B T 7%

202543 H

(c) BN I 5
2 EMRABERHFBRUR
Fig.2 Effect of drilling fluid after treatment at each stage
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Table 6 Pollutant indexes of waste drilling fluid after

harmless treatment
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pH {H 7 6 6~9
(%) 640 32 <80
IR/ (mgel) 1585 60 <150
COD/(mgL") 2721 139 <150
BOD./(mg.L.") 154 17.3 <30
JoR/(mgeL ™)) 0.021  <<0.1x10° <0.05
SR/ (mgl ) 0.04 0.8x10° <0.1
S/ (mgeL ) 0.11 1.59%x10° <1.5
JAH/ (mgeL™) 0.09 3.9%10° <0.5
S/ (mgeL™) 0.91 93.6X10° <1.0
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Table 7 Compressive strength using different

curing formulations
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Fig.3 Morphology of the solidified samples
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