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CJ/T 340—2016

31 GB/T23486—2009
[14]

2.1

CJ/T 340—2016
pH 12
2

x1 WwNIERAZE
Table 1 Test items and methods
pH LY/T 1239 (Hg) CJ/T 221
LY/T 1251 (As) CJ/T 221
NY/T 1121.4 (Pb) GB/T 17141
LY/T 1251 (Cr) GB/T 17137
- LY/T 1228 (Cuw) GB/T 17138
- LY/T 1232 (Zn) GB/T 17138
- LY/T 1234 (Ni) GB/T 17139
LY/T 1228 CJ/T 221
- LY/T 1232 [a] -
- LY/T 1234 - LY/T 1237
NY/T 1121.3 GB 7959
(Cd) GB/T 17141 (AOX) GB/T 15959
*2 KEHEERUMER
Table 2 Physicochemical properties of water-based drill cuttings
A B C D E
pH 8.8 8.6 10.0 9.0 9.5
(g/cm’) 1.42 1.45 1.36 1.59 1.31
(uS/cm) 3726 4360 3808 1513 4929
(g/kg) 14.17 14.78 14.42 9.08 18.88
>0.2 mm (g/kg) 270.5 117.5 388.5 265.5 239.5
0.2 ~0.02 mm (g/kg) 288.5 270.7 3133 323.7 1313
0.02 ~ 0.002 mm (g/kg) 340.8 403.2 252.4 289.6 284.6
<0.002 mm (g/kg) 100.2 208.6 45.8 121.2 344.6
(g/kg) 45.61 39.84 24.86 53.41 17.28
(g/kg) 0.54 0.89 0.41 0.42 0.79
(g/kg) 0.38 0.47 0.12 0.17 0.38
(g/kg) 21.98 22.53 5.09 7.38 37.64
(mg/kg) 3593 144.10 32.71 25.40 28.99
(mg/kg) 2.74 2.91 3.34 4.05 1.21
(mg/kg) 3450 5650 805 898 7 650
pH 8.6 ~10.0 CJ/T 340—2016
6 g/kg
805 ~ 7 650 mg/kg
A C D B E 60 ~ 300 mg/kg 1.21 ~
E CJ/T 340—2016  4.05 mg/kg 5 ~ 60 mg/kg
20 ~ 80 g/kg 25.40 ~ 144.10 mg/kg
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B D 40 ~ 200 mg/kg 4
3
2.2 GB/T 23486—2009
D E
AOX
A B C A B C
AOX [a]
x3 KEHEFEFNSEYSE
Table 3 Organic pollutants contents in water-based drill cuttings
A B C D E
AOX (mg/kg) 29.6 25.6 18.1 464 246 <500
(mg/kg) 1523 1404 917 2316 2585 <3 000
[a]  (mg/kg) <0.2 <0.2 <0.2 <0.2 <0.2 <3
>11.1 >11.1 >11.1 >11.1 >11.1 >0.01
2.3 Cr 394~89.7mgkg Cu 4.6~234mgkg Zn
2.3.1 56.0~219.0mg/ke Ni 5.0 ~26.6 mglkg Cd
0.134 ~ 0.406 mg/kg CJ/T 340—2016
( )
A Hg Zn II
4 I B C D E
Hg 0.15~0.63 mg/kg I
As  2.12~10.70 mg/kg Pb  0.63 ~ 4.42 mg/kg ()
x4 KEHEEELRESE(mgke)
Table 4 Heavy metal contents in water-based drill cuttings
CJ/T 340—2016
A B C D E 1 1I 111 v
Hg 0.63 0.15 0.26 0.29 0.28 0.4 1.2 1.5 2.0
As 10.70 7.06 2.12 5.38 3.65 30 30 35 45
Pb 1.75 4.42 0.95 0.63 10.90 85 300 450 530
Cr 79.6 73.1 39.4 44.8 89.7 100 200 250 400
Cu 23.4 10.2 4.6 59 22.2 40 300 400 600
Zn 219.0 77.3 77.7 56.0 99.6 150 350 500 800
Ni 26.6 18.7 5.0 5.83 18.0 40 80 150 220
Cd 0.322 0.148 0.406 0.238 0.134 0.40 0.80 1.2 2.0
2.3.2 c} =C! /Cé (3)
[15] .
Hakanson 1980 RI E ;
T! i
[16] C i
RI=3E! 1 ¢ i G
. . . i
El =T/ xC} @) .
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x5 EERBEESRESRIFE
Table 5 Standards of potential ecological risk assessment of
heavy metals

1 E' <40 RI<150
2 40< E' <80 150<RI<300
3 80< £ <160 300<RI< 600
4 160< Eﬁ <320 600<RI< 1200
5 E' >320 RI>1200
Zn Cr Cu Pb Ni As Cd
Hg 8 Hakanson!"”! 7
[17]
Ni GB 15618—
1995 18]
6
*x7

Fo6 TMEATFHSUHMERERSILE

Table 6 Toxicity factors and their reference values

Zn Cr Cu Pb Ni As Cd Hg

1 2 5 5 5 10 30 40

(mg/kg) 100 90 35 35 40 15 020 0.15
7
“ ” Hg
[43 » 8
Hg>Cd>As>Cu>Ni>Cr>Zn>Pb Hg Cd
66.20% 25.95%

0.77% ~2.76%

KESBREERBMBESEIEN

Table 7 Assessment of potential contamination of heavy metals in water-based drill cuttings

(mg/kg) E! RI EL/RI (%)
Zn 56.0 219.0 105.9 1.06 0.80
Cr 39.4 89.7 65.3 1.45 1.09
Cu 4.6 234 13.3 1.89 1.42
Pb 0.63 4.42 3.73 0.53 0.40
133.47
Ni 5.0 26.6 14.8 1.85 1.39
As 2.12 10.70 578 3.85 2.90
cd 0.134 0.406 0.249 37.50 28.21
Hg 0.15 0.63 0.32 85.33 64.19
3
D (1] o o
[1]. ,2007(11): 1-6, 129
[2] , , , .
2) (AOX) 1. , 2009, 29(12): 109-114, 151152
[a] 4 [3] , , .
1. ,2016, 34(1): 141-144, 149
GB/T23486—2009 (4] .
[1]. , 2013, 40(1): 1-30
AOX [5] , , ,
[1. ,2013, 31(6): 74-77, 57
[6] FHMR. LS AN AR A T IT[T]. RV AT
3) CIT 340— 47, 2015, 29(6): 20-21, 60
2016 I II (7] AR, VR T AT RO R AR O FR B ) BB D). )M A
T, 2015, 43(13): 148-149
[8] , , , -
4) Hakanson 1. ,2016, 21(3): 24-37
“ ” [9] ’ ’ :
. , 2012, 49(2):
Hg Cd 212-219
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[10] s s , . [15] Hakanson L. An ecological risk index for aquatic pollution
[J1]. ,2018, 55(3): 569-584 control.a sedimentological approach[J]. Water Research,
[11] , . 1980, 14(8): 975-1001
—_— JY1 [J1]. [16] Liu J Y, Sun S Y. Total concentrations and different
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Analysis of Physiochemical Properties and Pollutants of Water-Based
Drilling Cuttings in Shale Gas Field near Southwest China

GAO Haochen"*, ZHANG Chun’, ZHANG Silan®, LIU Guangming'*, ZHOU Zejun’,
CHEN Keping?, HE Yong®, CHEN Jinlin*
(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 2 Chongqing Environmental Protection
Center for Shale Gas Technology & Development, Chongging 408000, China; 3 Jianghan Oil-field Branch Company, SINOPEC,

Qianjiang, Hubei 433124, China; 4 Co-Innovation Center for Sustainable Forestry in Southern China, Nanjing Forestry
University, Nanjing 210037, China)

Abstract: The samples of water-based drilling cuttings were collected from shale gas fields of Fuling in Chonging, and
their physiochemical properties and the main possible pollutants (24 items) were tested and analyzed. Results indicated that
water-based drilling cuttings had the features of strong alkalinity and highly salinity; the content of potassium was relatively high
(805-7 650 mg/kg), and the contents of phosphorus and nitrogen were relatively low; absorbable organic haloid, mineral oil,
benzo-a-pyrene and fecal coliforms all met the requirements of Mud Used in Landscape of Urban Sewage Treatment Factory
GB/T23486—2009; the contents of heavy metals all met the requirements of Green Planting Soil CJ/T 340—2016 Level I or
Level 11, and they met the control requirements of heavy metal contents for green belts on street and soil in the factory. Hakanson
potential ecological risk index revealed that there was a “mild” potential ecological risk of heavy metals in water-based drilling
cuttings in shale gas fields near Southwest China. Hg and Cd were the main contributors. Water-based drilling cuttings in shale
gas fields of Fuling in Chongqing have the potential to be used for soil utilization in the green area.
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