Journal of Oil and Gas Technology il RIRSFIR, 2026, 48(1), 29-37 Hans X
Published Online March 2026 in Hans. https://www.hanspub.org/journal/jogt
https://doi.org/10.12677/jogt.2026.481004

BRIESHBETIR N HER

B, R, 8%, K 5, #iFgt
HRBHCR A 5 R A TR, HR

W HAA: 20264F1H11H; FHBEM: 20265F1H23H; KA HM: 20265F2H25H

H E

HHRIUASHETTRILRE D FEAREHS /ARSI - RE(P-T)BRREE, 5l RTLRM(S:)EHMH
- AT DUREEBRE, ERILR/REFRRBATAR. EhE5hnEMZR, RIN™
BRE. HOEERY. ARBESZENRREBM. KEHIRY, MURAAR “WIEHER - Bl
BR” BIBHARHE, SRURBHURTE B ERE AR DATR e 2 va B . IEBRFTIEONRE B /S SRR AL
ATREE. A TEWOESHRRILETR, CAFEHRESHN “FEdin” BERBATHT
EARAKTHN “HRITRBT + ARG SR ACESHEMARE (BN, HEH, B& /58
R)- {ERINIE B - 28 - B8 /5R00T0). SUZRAB (IGRIEMEE . B IETR . 5ER/ML
WE) MR SARLFAEET REME . LZEAHTIAN: S50 T EIDMDSEH YR YT
R 5 K /SRR R A AR OB RSO, SN IEFE BN BRI T EAERKKFR
Wiz, RASEEEETIEERS, RRF AR - B3nnESRE5 T R0HREEE.
XKigid

HEWMIES, TTRMUIR, W, MECE, Beiss, SRR

The Application Progress of
Sulfur-Containing Shale Gas Well
Sulfur-Reducing Agents

Wenxiang Cui, Jiaye Xing®, Yurong Tan, Jian Zhang, Shiqi Yang

School of Petroleum Engineering, Chongging University of Science and Technology, Chongqing

Received: January 11, 2026; accepted: January 23, 2026; published: February 25, 2026

Abstract

During the development of sulfur-containing shale gas wells, H:S/organic sulfur decomposition and
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pressure-temperature (P-T) path mutations often occur, leading to the precipitation, deposition, and
migration-aggregation of elemental sulfur (Sg) in the wellbore and near-well areas, resulting in a re-
duction of the effective flow cross-section of pores/fractures, and restrictions on the tubing string and
ground gathering and transportation. This manifests as a sudden drop in production, abnormal well-
head pressure difference, frequent unclogging and the accumulation of safety and environmental
risks. Numerous studies have shown that sulfur deposition has a “reversible dissolution-re-deposi-
tion” dynamic characteristic, and relying solely on mechanical cleaning or short-term acidizing is dif-
ficult to achieve stable treatment. Sulfurating agents, as a key chemical means for converting solid/liq-
uid elemental sulfur into a flowable, transportable, and recyclable form, have gradually evolved from
“post-treatment” in conventional acidic gas wells to “prevention + online maintenance” technologies
for sulfur-containing shale gas long horizontal wells. This paper systematically reviews the types of
sulfurating agents (physical solvents, chemical solvents, composite/new systems), their action mech-
anisms (dissolution-dispersion-complexation/nucleophilic ring-opening), on-site application modes
(batch soaking for unclogging, continuous injection for prevention, and coordination with fractur-
ing/acidizing), effect evaluation and environmental economy. Comprehensive analysis suggests that
currently, the engineering field relies on organic sulfur-containing physical solvent systems (such as
DMDS) and chemical solvent systems (such as amines/sulfur-containing nucleophilic reagents) as the
two main pillars, and continuous injection is becoming the mainstream prevention process; however,
there are still bottlenecks in long horizontal section transportation, compatibility and flowback dis-
posal, and in the future, it is necessary to evolve towards intelligent monitoring - automatic injection
and green molecule design integration.
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Figure 1. Schematic diagram of the reaction mechanism
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Table 1. Comparison of different types of sulfur dissolving agents
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Figure 2. Progressive blockage pattern diagram; bridge-type blockage pattern diagram
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Figure 3. Typical process flow diagram for continuous injection of
sulfur-reducing agents into shale gas wellbores
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