Journal of Oil and Gas Technology £t KRR 2R, 2023, 45(3), 272-279 Hans X}
Published Online September 2023 in Hans. https://www.hanspub.org/journal/jogt
https://doi.org/10.12677/jogt.2023.453033

naESHEFKPERETSHS
ZEX R
k', ZRE: & R ‘F?WP‘, REL', kpg!

Urp [ A D Ay A, P B
zéfﬂ&%ﬁﬁéiﬁihﬁﬁﬁﬁ%%yiﬁ

Wk Hi: 20234F7H19H; FAHEN: 20234F8H31H; KA HI: 20234F9H13H

=

HEAEEN “BiFRE" KRR EAF, TUEREASEKFHEMENIER, LEMERIE, R
AR R, MEKR—FRARENVR, SHARTEMERS 2 EEBRENRE. FMKAE
R AR, KA RSB RRSIE SN THEE R, A30TR T EESEAKH
ﬁﬁ%%%ﬁ%%ﬁw,ﬁﬁﬁQQ%WEﬁW%%,MEE%EK&Q%?QEEWE\%@N%ﬁ
R FE=ATTE, 24T BEESEKFSENENZERE. FTREREN, NEKLEEES
KEIZEWEAR30%; [BES HAMAS BABEHE P ESEAETF=ERS ﬁﬁ%%@m@ﬁ,
RERKTE; KRETEAEFEBWER EHC . PERA, 02 A S IE R R B2 A B T
JEYET AR, RERE .

XA
AHEK, SEK, BlE, REREFH

Study on Safety Risk of Low Concentration
Hydrogen Peroxide in Reinjection
Water of Shale Gas Field

Hailong Ni1, Xiaoxia Wu?, Liang Fan}, Junshuai Niu?, Yingfa Song!, Panfeng Zhang!

'Petro China Zhejiang Oilfield Company, Yibin Sichuan
’School of Safety Engineering (School of Emergency Management), Chongging University of Science and
Technology, Chongging

Received: Jul. 19", 2023; accepted: Aug. 31%, 2023; published: Sep. 13", 2023

XESIH: i, RS, IR, FEM, RIEK, REE TUESH EEK PRI E S A E R SRS RN, A
RARS 244K, 2023, 45(3): 272-279. DOI: 10.12677/jogt.2023.453033


https://www.hanspub.org/journal/jogt
https://doi.org/10.12677/jogt.2023.453033
https://doi.org/10.12677/jogt.2023.453033
https://www.hanspub.org/

i %%

Abstract

Hydrogen peroxide, as the cleanest’ environmentally friendly oxidant, can directly oxidize various
organic substances in gas field water, with obvious treatment effect and low cost. However, hy-
drogen peroxide is a thermally unstable substance, which can easily decompose and release a large
amount of heat, oxygen and water vapor after contacting with other impurities. At the same time,
the oxygen generated by the decomposition of hydrogen peroxide may also accelerate the corro-
sion of surface string and down hole tubing and casing. In this paper, the on-site detection of hy-
drogen peroxide concentration in reinjection gas field water was carried out. According to the de-
tection results of hydrogen peroxide concentration, the safety risk of hydrogen peroxide in rein-
jection gas field water was analyzed from three aspects: Safe use concentration of hydrogen pe-
roxide in reinjection gas field water, explosion risk and corrosion risk. The results show that the
safe concentration of hydrogen peroxide treated reinjection gas field water is 30%. The deflagra-
tion risk caused by the decomposition of hydrogen peroxide to produce oxygen in the reinjection
gas pool and gas field water reinjection wellbore is low, and the safety risk is controllable. Low
concentration hydrogen peroxide solution has long decomposition time and low oxygen produc-
tion rate. The corrosion of ground equipment and reinjection pipeline exposed to hydrogen oxide
solution can be ignored, and the safety risk is controllable.
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2.1. B AR

Kbeds: HEMEMRARE, BARAEUYESEMYE, R85 KE D SRR AR, #uk A LI
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Table 1. List of instruments and equipment

1 UEBRE—IER

75 B AR e Stk HE(B) & TR
1 F LB RAE 2 / 3 /
ZB2130930
2 HIEMEE 25.00 mL 2
ZB2130932
3 T B 10.00 mL 1 ZB2130928

2.2. I

2.2.1. FALERIA
A ERE KA RS T2 KRB N: SR — BRS04t — b it — i g R g — g ki, A
AP R G5 N MOT R, MOk K, i RS K = A S AT T R AL

2.2.2. HEMRE

1) DR I R KA BR B, 454 WD AW E (1, AR UCRFE RSB AL, R4
4 YRE G, BRRIEIREASINT 3 /NSRRI SRRE T AR

2) SRAERT LBRKTH AP bR EERY), AT K IR .

3) SRAEHT KRR 5 GRAE 25 25 AR Sl 25 38 2~3 IR

4) IERPE SRR, ORGSR ZIRS), AREERE SRR
223. HERE

P R A 3 S8 4 W i P IRORURCE TR AR BB AR, BT IEBREKTRE S IR . RS R R,
i FH G SRR I A B ik 2 e, il % A R IRRE SR A R T
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2.3. MR

2.3.1. ok
K H R A TE AR B IR TP R AR A, A E R, AR R DLVE R PR FR R A, R
AT B AN bR AE T 0 & S B S B 2. IS S ARG il 25 BRI R T E A A, BRI R
BRR UHE VA O € Bl E AR S AR E A B R, PRI B 4 R 2 2 v AR BRE R A A
e .
2.3.2. TS
a3 AR ESEVE 25.0 mL BT A B #4250 mL U, A I 0.1%5d E A S BA W 0.5 mL,
InaEiRA], JCE 10 min GELFEFREIIEIR). £ A B HF SN 10%RERE T 5.0 mL. 10%fili
B 5.0 mL 3%EHIR BN 3 T, YA, EREABCE 10 min, FH07K 50 mL, 435 BRAR R ER B AR v
VAW SE , AR B O, IER TR 0.5 mL, AESNEEE AN, SR0S A B PRI
T B B A AR VA R ) == B
Fem g Rt EAKX[5]: p=

X p FER P EACEMIREE, $AN mg/L;

Vs A THFERRARHR R ENPR 1 B VS AR, B8 mLs

Vp: BV FEBRACHR R BAAR A 2 VR AR, B0 mLs

C: T ARHR BN bR 7 8 R RIVR B, B4 mol/Ls

Ve e FHFEBARR, B4 mLs

17.01: 5 1.00 mL BifCHRERBIBR A ¢ (NayS,05) = 1.000 mol/LIAH 4 (il S A i &, #40h
g/mol.

2.3.3. JEREIES

AL T RIS R S BN TSI, JUE /g R FE0E, AR I AR HEY 5 1)
JFAEVEA 40T 7 AN B R GE e

S T P47 KU 5 SR R AF X i 22 DA VA i 8 SR A 5

A 22 v A A (L) PR [6]:

(V-v)xcxitor oo

HIRHRZ(%) = 4% 100 = 4% 4100 (1.1)

X X, +xp

:—EQEF‘: X4~ Xp — %ﬁﬂ#ﬂ@dﬂﬂ%ﬁ,
X - MR E

T I P E IR [ SO i R [l S ATEA I D &5 SR AR . s Rl e S A s =0(1.2) Frw
[7]:
_ D AR A — A R

Inbr

I 30%3d E A EIE S H yid B A S B, bR S BCH N B AEIE L D B R

b, DAVPAO IS I 2 SRR B . AR Z T A A =(1.3) s [8]:

ting iz = LI o (13)

AR IR (P,%)

x 100 (1.2)
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Table 2. Statistical table of accuracy test quantity

F 2. ERENABER IR

prens FE & TR A (80%~110%) H R (& 10%) T
et Bk s i . i o e P FERE
A M e BEWREREE% A%E% HEG)  ERZEEE% o, Hf511%
F—Ik 3 3 85.6~93.4 100 3 -5.5~1.0 100 100
R 3 3 90.5~110 100 3 -3.8~1.0 100 100
=R 3 3 97.3~118 66.6 3 —-6.2~3.9 100 100
iR 3 3 89.5~107 100 3 —-5.8~6.6 100 100

B 2 B, AUHERAZ 52 RN 100%, FFE&ESLEo, ohrgs Rarse.
2.4. MEER
HAHUWELIX YS108H6 XU AE/K AL /K G i S SR BRI S5 5L, e 3 Fiw
Table 3. Detection results of hydrogen peroxide concentration after hydrogen peroxide treatment of gas field water in Hua-

ngjinba operation area YS108H6
3. BEIEIX YS108H6 ME K AR S HKEEEHERERNLER

PRSI/ P I=YhA R [e) FEfd S EETE I ﬁii%
KB 4 H 24 H 8:30 WS5-1-5 WAL s, RSk 20.4
K Gt 4 H 24 H8:30 WS6-1-5 Tt B, RS 0.38
K 4 A 24 H 8:30 WS7-1-5 Tt B, BIE R 0.19
AHKIbEE 4 A 24 H11:30 WS5-1-6 Tt i B SRR 23.2
W Gt O 4 H 24 H11:30 WS6-1-6 Tt B, HEFE 0.38
KR 4 H 24 H11:30 WS7-1-6 Tt B, HEFK 0.17
A H KL P 4 H 24 H14:30 WS5-1-7 Tt k. BEFIE 1.49
HEI St it 1 4 H 24 H 14:30 WS6-1-7 Tt B, RS 0.42
TE7KIbEE 4 A 24 H 14:30 WS7-1-7 T, FEW. Rk 0.19
A H K A 4 H24H17:30 WS5-1-8 Tt EH. R 0.47
ESILMe Gttt 4 724 H17:30 WS6-1-8 Tt EH. R 0.36
THEAKIBEEA 4 H 24 H17:30 WS7-1-8 Tt . R FK 0.17
r HA B / / / / 0.05
ik AHEKMEE =R B REK, EETEH TREE: =R SRR, TEM PR,

3. FEEAESHEFKRERKE I
3.1. EEESEAPNEKREERHRE
SO OUSEUK 22 4 AR BE 1O DRI 36 AT . R I RO UK, R A1 IR R HOIR A 37
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BT FRGE RN E AR PR PR 52 1) LT 1T LA AN T, S0 H 55 N (1073 BH IR B2 bLIRAER DL BB KR B LA AR 3R
BiR, SWEUKHI RS ELEUN, AR R B ER D o T A RO K AR FRA K B3R B R IR S
DRI LA 228 A5 DR 3 0 R G R I A BR (R 52 0, 2 B2 R U AR /K 2 e HH R ) S0 A [ B (R U KOS
FR ot FR 520

AN ARG R FZ R RER, IREEARTEY 5 R ER R A G 9 ff A5 i
MRS . fEIHHIE, B S SRR EAR G e XA T, R4EE 3 EmE&WUEILIX YS108H6
BER KA S K G S F A SR RN SE R 2R, B RIAR i F A S B EN 23.2 mg/L, 45
fR = AR IR B B, 0 R e A B AR AR SR AR R s A T . BRI, BN L X YS108H6 X4
IKAL B K G A7 I A A R SRR 2 T8 B R e AR AR R

AT NGRS ST P 2 it 6 B A VA R P (3 B 3, 43 F A IR ETE 65% 0,
HAt B AR /AR 2R o IR PR A E A SR R i R I LA A P TR 2, SRR 12 A TRlR
FE I AN LI K R, W8 4.9 h WA 38R 1780 e 24 BIR, (R 30%IK BE T AL AT,
A ANEAE 4.9 h WA RBGH SR EZ8 13 mg, WEENE MR RN 49 h N, BEEK
RIEFRE3E K, KRR pH EARIREER /N, BEAS S BN ERR A AL T R 26t o B SROBHEAT,  HAALERT [A]
MR OH MK E AT H K E, UK AAE HEAEE OH /=48, 4 prfd i A L A
=T 30%M, 7E 4.9 h SLIGif o, BEE AR 515K R, KA B ER IR A, ERPEIREE T,
A E I T B SAR LN R IR B R 1) 45 1%, B 5 SR X . T & T 30%0K FE I i U E0a
x5 I 8] U V5 K AR BRI, S A5 K RIS E A A A s FE AN B, S dh e T 30%IK B
(R S A A VR o R P T A 5 S BUE T TR 1Y, Wi R TE R S5 s, DR B A v mT e
FH 30%R B ot S AL AL, B DU /K AR B K RN 3 B SR B AN RE T 333,370 mg/L.

TR N [13145 tH 7= AR50 AR AR AR 7 B IR O 4.76%~16.95%, S ARIG A &8N 12.35%,
W EEK M S 7 FE s 2H,0, — 2H,0+ 0, T +200kJ , AT 75 2 mol FIXUEE /K AT LA 2] 1 mol FI4A,
MR 2 3 EEHUEL X YS108H6 XA /K Ak B HH 7K J i A0 SR P88 o i 285 R S, b T [ 7K o B 1)
R IR B =N 23.2 mg/L, e fiRer= 4L 11.6 mg/L A

IR S IUENLIX YS108H6 XA 7K AL 1 7K 5 ik B ok S A Sk PR A 0 45 SR 1 e v AL EAT VEAR 40
B, 25 D7 XK AL RS 7K 5 Bk B 11 5t e R P dod A A 2 0 R A 5 b UG, ) [y 7K ke B
F i E A ST A IVE T2 24 . 22 3 7550, P37 Wa il [ 33 7K rp A i AL SR B Ao 23.2 mg/L,
MRAEHE, 23.2 mg/L W AL AR 2T 2.37 x 107°% 15 EAL ST 11 2.37 x 107°% K AL SRR
fife = AR AR E A 11.6 mg/L #H24F 0.00087 L 8, KT KAF A SR 21%, ALK 2 F R rRIE
BRBR, DRIk 22 4 RO P 428
3.2. EGFSHKPRNEKOBRIRREE 547

[y A 7K HR OB K PR AR AR RIS 3 2 i B A L e 7 A ) A T A R R P 9 R G i I 31 F e
(IR, AT 72 A R

FRIEE 3 B EHENLIX YS108H6 XA /K AL FE A, FH /K 5 o S0 A0 U PG I 45 SR s, by [y /K P
B e S SR B R 2.342 < 107°% (IR T 30%F0 %2 45k ), 43 e A AR B AU 11.6 mg/L. [,
B E A T KA B TR S T R B2, DRIk, T [ 7K Ao S A SRR X
SARAR .

[T, A H K& TR (8], B 14160 IO )3 A K 3T e i, 45 RBEIIE S K B S
FH DX 38R A 1 DY S 25 08 S R i R O S B R R R BE AR &2 0.005%~0.0052% , T FH o 1 8 A A B Ay
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5.2%~15%, IEAFNFLEIRIEMRIR, Fik, SHKHEBR AR SRR .

]y A R K BARTE AR T DR B S, (R T IR R e IR s R s, AR
B OB B R EEREAI Sy, BRI R A TE e S AEAE, BRI, ) r BR AR Ge ASA 5 RS (R AR 93 XL
R AR AR -

MRAE 7% 3 B, B W [ 33 K A i S SR B A 23.2 mg/L, BT 2.37 x 107°%, B4R LA
WREEART 10%H), 7R T8 555 BRI 1 28 R 22 52 B OSSR 4], 27 T8 rh DRI S8 A SR 7= A 1)
AREANR, A2REU=EREAR, K, RIS 8 &I AR R I A SRR fE R AR AR,
e SR
3.3. BEESHKPRISE KB XU 24T

A SN R AT, P e E R, B e R . R SRR R R, AR
SR, )RRk, AHRARSRAE N PR EE [ 15]

R BT A SR & B B A T, BARYE SRR, ol A X . EOKIREE A [16]
FHVR R 90% 13 F b S B IR (B i EAL AL 29.15 @/L)IRI0A . 4. BRAN. ASEREN I e 1h AXURE 7] 1 4
JEF 72 h, I K R0 AR R B i R 0.0064 mm/a. HRYE S 3 R, BUIZAG I 4 B E 2K At A
IR FEMRE 2.342 x 107%, Rk, [B193EA K At G2 ph S0 AT i 5 8 R 52 #5381 JE o T LA 220 R
i, AN,

IR, (Rl 7K PR I A A T BE 23 BB B P R, RIS A [17)3R Bk AL IR B 1%
I T & @A RN AT R I E AR A B, DK R BRI AR E M B AR, 72— R
YIERAG AN, TR — Z 3R TR, UK R B 5 M 2 T S () T J S L AR i, SR THI AT — B AR By
X TE AR ORI E o A BT i P I A S TR A AT A, IR B I A T TR R A
G PHEECRARERRT AL, RAE R 3 B, BRI (A K P i S SR BE AR A 2.342 x 107°%, Kt
Xof B sk AP S VR ) 1AL % RS T B R B b v LA RS AN TR, 22 A AU T 4%

4. &g

1) #EE&IUENIX YS108H6 i F XU /K AL BES FH/K IS, e AT 30%3A B 1 i S Ak &, B A XY
SRR AL 3 KB N 10 AR A SR AN Re i 333,370 mg/Ls

2) BEIEILIX YS108H6 MU /K AL HE /K J5 ik B 1 i SF A SR FE B ol 23.2 mg/L,  J3 i A 1)
AR N 11.6 mg/L, #4T 0.00087 L A, KT RKAFHAREE 21%, SR HEEFRELERIR, [E
S KB AN K ] e o R e R A S e AR SRS R R KA, 22 4 LR vl 428

3) K KIEE 4L WSS-1-6 7515 A SR FE N 23.2 mg/L, B 2.37 x 107°%, KRN 2.37 x 107°%
103 A SRR AR TR . P24 R AR, X e fuiad ST S R ) 8 4% R A T S 408 o vl A S AN, 2
£ NSTIEGS
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