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Abstract

To address the problem of refractory organic pollutants in shale gas fracturing flowback fluid, this
paper adopts inactivated activated carbon as the control group to explore the effects of dosage and
adsorption time on the treatment performance of acid-activated activated carbon. Results demon-
strated a clear threshold effect of process parameters: at a dosage of 3.33 g/L and an adsorption
time of 90 minutes, the organic compound removal rate reached 82.99%, representing the optimal
operating conditions. This process is highly practical and can be integrated into combined processes
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for optimization, providing a technical basis for wastewater pretreatment.
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Table 1. Water quality detection results of shale gas fracturing flowback fluid
= 1. TUESERBHERKBRENEER

S pH TSS TDS RS COD NH4+-N
AL TN mg/L mg/L uS/cm mg/L mg/L
HiE 7.35 315 18,700 9680 2557 76
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Figure 1. Activation flow chart of activated carbon
1. FEMRELRIEE

SEIG SR IRAN N, #E 5 AN 250 mL HERZR AP IIN 150 mL IR HERRE R, #ERBEE S HIMA 0.5 g
AAEHIEERAVE N AR LA 0.11 034 0.5, 0.7g i&0JE TG R, 7E 25°C #4538 500 rpm 2541 it
ITREAERE, 2B F 1he 1.5he 2h BURE, 0.8 pm 4Fa0id st ek R, AR5 it 38 Ja e itk 22 7 4R
£(COD).
2.3. COD ik

Z:7% HJ 828—2017 XfSL4% COD #HATIHA[S], P8 UWF, HL 10.0 mL #REfE7K (ISR 1, J5# COD
82557 mg/L H TDS #RFE A 18,700 mg/L, i i& MFke), M 10 mL B FRHFRAE . 0.4 g BREL R
(1 F R HE kKA P A T, m(HgSO04):m(CL) > 20:1) B HE#BEIEER; 0 30 mL ARER - FRFRERIAWL,
LA 2 /NS, W EIZ N I 80 mL /K. 3 TR RFE /N7, BRI 02k B i vH VTR 7 22 VT
PR SR N2 s [FPMEERK T A 9es, AW R A(1)THE COD K (mg/L):

COD,, (0,,mg[L)=(V,-V,)x Cx8x1000/V (D)
Hrr, CNBRER AR IR E, mol/L; Vo N & 75 H N IR W AR B br I VR &, mLs 11N
T 7E K FE I BB AR ARV &, mLs Vv KFERIAFR, mL.

2.4.COD £BEitHE

ARSEY COD BRIV 15 M it 2R AR B BUR M B 2 e br, COD X Nkt
.
1 =(COD, — CODt,)/COD, x100% ()
Hr, 4 COD %Bg#; COD, AJFE/K COD #KEE, mg/L; COD, NAFHUFER %] COD ¥, mg/L.
3. BZR5R
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Table 2. Summary of treatment results of fracturing flowback fluid by activated carbon

2. EMRAERHRERILEER

FE FonE(g) 5} [ (min) 5% 81 COD (mg/L) COD %[ 5 (%)
TR 0 90 2498 + 56 2.31+2.19
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FAEAIE T R 0.5 90 818 + 20 68.00 +0.78
TS PR IR 0.1 90 1432 + 41 44.00 + 1.60
TS PR IR 0.3 90 895+ 23 65.00 £ 0.90
TEATE TR 0.5 90 435+ 15 82.99 +0.59
TEATE R 0.7 90 537+ 19 79.00 + 0.74
TEATE R 0.5 60 665 + 22 74.00 + 0.86
TSP IR 0.5 120 384+ 14 84.98 +0.55

e 2 AL RBIEME R, JRHEE COD ZFRMCRIE S%LAN, FEAREA LBRSIR: KA 0.5
g/150mL (2] 3.33 mg/L)RiFMIEME R AL BR AR, Al H COD M 2557 mg/L FEIKF] 818 mg/L, COD
FBRIE N 68%; ML ZAT T, WEAk G &R X HRHE COD WP B 77 8H W3 om, Foi K EBR%E N
82.99%. IXJEFUNTEM TAL BRI VE R A “¥FL + Rinehk” MEM, — RS2 ke 48, T
PFLIE . Bl P FLECR, RIESE T LR ALY s B — sl AR, RIS SRR, 1
SO AR PETS B (AN 2R . TR METS G R B ik 6]

XL 52 m, A 2 B AT I, BEEBOINE M 0.1 ¢/150mL (£ 0.67 mg/L)# in ] 0.5 g/150mL
(2 3.33 mg/L)i, i 1 0] e 2R FF COD 2 BR AR M 44%F2 T+ 21| 82.99%, U4 =14 £ 0.7 g/150mL
(%1 4.67 mg/L)I, COD ZBRBURIEH TN 79%, 1% 0] G2 T BomriG Rl £ S B 775 b &
R B HIEAIE R, TR T COD [k FERTIN . 31X Ui BN &2 1) 22 /D EL R 1 3 i T 240R
HER A BEACR,  HE 22 (R0 & W B S S A F R R, E 24 B B I v e AT R on A B SR AT T
S o X b R ST R, S A 60 min $2FHE] 90 min, HEBRFRM 74%5E T F] 82.99%, #7
S SR E R 1/3 2] 120 min B, ER COD ZFRFANERK, M 82.99% 52T 2 84.98%, (HHAH] G
FEAK(60~90 min I EBRFEA 9%, 1M 90~120 min I FFRFAN 2%). X A S oA K 5 2% SR ReR Ak L 31
IEAASEIE R, A S NI )3l K e e R 2R 23 TN B o 43 BT 3300 s 14 i vy S 238 2R B () SR IR A 2 R L
© B AR TE R AW A R A B, FOORL 2 1) AF T HE S 10 R S AL B s, Rl A WL Jedidt
N A LERE R, &S BRI TR T @ I &M 5 T it e B TR At RoR: ;- RIS SR FH 8 i
IEE, A TR AR R I AELE D A VISR, B0 SR A SR A8, 3% A2 A 2% Bk AU /N [ 9% 5
@ RN AT PR B R, 48 S8 i B 1) R R SR TS e i 8 B, AR Y M A B
HRE, I RS A o (R, S5 R SN T 5 N R SR A S B T R, RN 0.5 ¢/150mL
(%1 3.33 mg/L). JRJEF[A] 90 min g5 Ik HE .

CEA B N AN OGHIE TS R, I P G PR R A R DUA SR RLRHER, TERINE 4~5 g/l MR
30~120 min 25, COD 22 KL AT 35%~65%; K FH BR /M csu P 135 14 2 A B R 2R R K, B T COD
ERRFBEL N T 70%~85%. AHF T & shERIBAR A IE R, ERNE 3.33 g/L. WP 90 min A4 K
COD % FRFE I 82.99%, AR RTINS S0l 160 B A M 22 B A0GR, 27 Rt T 2 8ok stk
VRS, UE B SRR TS Ak 77 SRR AT AR S 14 2R TR R A

FAH L, A AT SIS S KE SR AL, MR F EELIRIET. BRI WRET . W
IR IR R EE I T RN Sege 45 R B, BRI IR 7] DL 22 BR IR K KR 73 COD, {HAL3E
JE 7K COD 1% 400 mg/L, Joikifi & BHHbRAE. FUILJE DN, BB HH K R B R/ 7 PR B A
PEE LD, DURKEERR T B CAS IR 2B . SVRBE - Wbt ML a T2, iR IR
BTV L HME B AR A LTS G, SOE SR N AT TRACEE SR IT, AR ARSI AR BT 55, T AE R A
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