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Abstract: Sodium sulfide, commonly known as sodium sulfide, with the chemical formula Na,S, is a white or pale yellow
crystalline powder characterized by a strong pungent odor. Sodium sulfide possesses a variety of physical and chemical
properties such as reducibility, oxidizability, and adsorbability, which have led to its widespread application in numerous
fields. In traditional industries, sodium sulfide enhances the production efficiency of papermaking, dyeing, and rubber
products while reducing waste generation. Within the environmental protection sector, sodium sulfide effectively treats
heavy metal-containing wastewater, facilitating resource recovery and playing a role in flue gas desulfurization to diminish
pollutant emissions. In battery manufacturing, sodium sulfide has promoted the development of new energy technologies
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such as sodium-sulfur batteries, improving the potential for battery recycling and reuse. In agriculture, sodium sulfide is
utilized for soil improvement and heavy metal immobilization, enhancing soil quality and reducing agricultural solid waste.
Additionally, in the pharmaceutical field, sodium sulfide is employed in drug synthesis and biological detection, driving the
resource utilization of solid waste. In recent years, with the rapid development of economic technology, the sodium sulfide
industry has also achieved significant progress. With the increasing emphasis on environmental protection, research and
development of sodium sulfide in solid waste utilization will focus more on environmental protection and resource
recycling, promoting the greenization and sustainable development of industrial production. This paper provides a review of
the primary application areas of sodium sulfide, including traditional industries, new energy, environmental protection,
agriculture, and pharmaceuticals, aiming to offer a reference for the development of China's sodium sulfide industry.
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Figure 1 Schem of sodium sulfide application

Bt LA 00 2 77 A0 P 5 71 A% 10 P 5 42 i 2 4
B, BFONBRALNEAT BOR A TR R BRI, X PASEAT
NIRRT REIE UG T . I, AR, b
SRR L ) 1 it D B P A B ) A - B3 ot
PIEAT A R A BRI o BRALENAE Dy —Fh S AL T
JEUkt, FLRFTRTS R o BEE P DREBCGR N H ™ R A L
AR IR SRR R, BUANAEIE AR, BN, st HRIRZ.
A5 PAOREEURIN 75 ARG R Bl AR UL
B T R ERAEIMRUE, BN AEE AT B
YRR o JUHAEAERAE R AT MV ANAR H i A5 31 20T,

http://www.resenvsci.org



56 KRGy Tolb FEAR R 54 b i AL B O B IR T3k fee

HIREUR HARL S M U e A5 B B O TR
FIHMEERIZD R, A LR AR B 5L
o Kok, BEEHARBHRFAW I, Bk R
FENCZIE IR RO R

2 FRACANRY £ E N sk

2.1 &g Tk

IEAR T BRACENTE I 48 Tl b 3 1
T, VENZABRAE AR, REREN 2R,
B AGAA7E iR s e IR 2 1 N 5 R R R T 3 R AR Ak
SN, AFAR BRI, IR 47 4k R 47
Yk, BRAEAIE AT FAEE S R R BT, B R AR
KHME O, REAKNEEL3, 14]. TH A
R — B ERE AT 1, 2SR [15]. 2VFARil
b 3N AL B VR R B AL BNIR S, AR e FE R s
T IR R BRI A A R A AR PR IE[16] . A DTS
AR, FBALENE R TR ELSS, RAR 2 R A
IR AR B 2, ARRIEFME WM RIS,
WRRAAEBARE, RN TR BB R $hiA 28 B k)
RFRBE MR ENEA R[] B, sy HT
HISE AL EE, $RE AR RIS AR, SR AL
B, REEAMEE, RAERTZ.

ERGeTolk: BfbBNEEN e Tk e 2R,
a7, 5 E 90%LL R EDGYIL JE ] i gh[18], H
F X YRl AT IR SR AN, PR R . BRI T
PUB SRS YuRl (B BHA (i) i8Rt X
RERMG IR TOK FW b B 27 4k b fEgetaid i, (It
e B B R JECR B, T SEBLEF 4R (. R
AANAE G PR R B T (S7) XRS5 Y
B P EE TN, B IR R . S e AR
R JRVEF, BRAL AN ES Bh YRl B G My 0% ) 2T 4
. PREE SRR . SERE G RS YL
BHESGEEINERHE, B TR m s &= M e =,
Wl /e TERSENT, BRibahis nT LLEE Bh Je Rl 7e
h4E R, 3R B [18-20]. SEOL TR A FR AT
IEBR AL G Y i 134 S50 5 Ak Qe ket 2 R ) ) Ak
FIR ARG, AT CASCELER AL R R AR Y, AT BASR
A RME S e T 2B 42 FE[21]. Dong %8 A
AR S IR 2= FERRENSE LIRS, S OSCRAR K,
BGMGEF L — e sy R T, 5E5%
IR T2, QU EH T A F A, ReFEE

http://www.resenvsci.org

i, ZEAAHRIBAGER2].

BRI Tk BRACENFERGR ok b IR RAL T, A
R B I R s v R B 1 [23] . TERR AL IR,
Bt AL AR TR AR R T S5 AR B 201 P AN T RO
HACTE L, TR, JERA R R T B
BT R BT IR IR T8 TR AL 22 58]k, 3 T
PRI HIFRPE . SREE TR B A MR #Av Itk [24]

2.2 PRI

JEKACER: BRALEN T T & S E S IR
K, I S K 4 R B - A BR[25]) . BRALENRE S
V2 &8 &1 R PAE AN E T /K &R A it .
TE TR KAEH, BRALEI A Tl 2R EL R &
T, Wy (PO?). AR (Cd*). Rk (Hg®H). 4 (Cu®)
25, PUR/D XTI B 175 9426, 27]. ERIEYA S AEFEEL
F¥EHEENERES, A TSR IE A
WERIE B E 7, LAMEHE—4bFE[28, 29]. Zhao %5 A
TR AR R SR, LA T AR R R A S A TR
AWk (UBC) MIBRRRLEE . AL HLHI AN 75 AR,
gk RER WS E RE T 1 51 NFNA W 3R TH R UTTE A2 7R
LR FEEIRR . BAREFFEAIEH, SBC300 AR
E A G, IR LR 1.74 2£90/1 58
7Ry S LA = RIS R FH 1 —F AL i [30]

SRS BRALEN AT VR IR E AR R kR,
T BRI R AN A R 15 2% HE T 1
A AL (SO,) [31, 32]. BALANIAS AR AR
M RS e ik, JUIGE A T R B B
BN 5[33]

2.3 FrEeYR HIth

PURIBR AR . &8l m A e AT RO A TR
SR AR, AT, SRR, B
BT . E IR AN AR LT (RT-Na/S) Al AL 4 i,
PR T H AR A R0 3 & 110408 B I8 77 T 1) A e A 34
C43R15 T RIEHK[34]. Luise S ANRERR TRT
JRUGHTR (HC) BRI S5 G 40K 4544 NapSIC BRI 2 ¢ 1)
FIREE (RT Na-S) A, &t 7EAFNERE (660
£ 1060T) FHIF NaySO, sk s 5 #ilig Na,S/C [H
B I¥138 77 15 [35] « BN 4 JE B AL RV 7R T RS2 A ELA AR
A i IR 7 T BRI ET 5, NapS &8 Hith
[FISCEERRL[36], KA NayS 1E B4 B AT LA 25 Fl
ZAAR AR B CEFEER) X, A=



PR 5B RIS 2024, 2(3): 54-60

ARG (RT-Na/S) b 22 41 [37]. Wang &5 N idid
— b 7 [E) 32 PR B AL KRG SR & R T FeS@C, 1%
Na/FeS@C HLbAERETE 100 RGN J51A £ 545mA h G1
A= [34]. Hu S5 SR T — i i 2 i) 2 B AL
TE P FLAR DT F IRV AR A AR AIE & SR B AL I E AR TS T
Z A B ARBRIR 45 T Fo AR IO Hh AR e AR IR ok
W, X TRMS RIS T 2 B A (R G A I T R R h 2
Pk, A7 1R A 2 R A AR S S R AL
VIRHAR BRI s R R 2 —, B TR 3 3R R
HEZ K 4% e 3R [38] - Liu 55 A fillit 1 2 A 5wi% Na,S/C
FI 5wtk 1K) NagVa(PO4)s Hitl, H5EFA 10% 5 &1
% S ORI NapS/CO LRz EL, HB0R H 19 mAh g7
IRI46 70 Fe LU AR &, 76 5 R BH A P 6 1) 4 LV PG B
HSEIL T M 178 3 263 Wh kg™ (1% 5 25 B 58 1[39] -
H—J7, HT ARG BIEE, Zhang 55

ZIF-8 derived
carbon framework

a

Na,S/C presodiation reagent
1.2 240
0.6 4
- 200
S04+
T
® 160
<
0.0 -
=120
e
AGq
-0.8 ab
MogNg Mo MioN

57

NiE%F NagS (n) FIFERIHEETHE, WP T R Ttk
A S fRERAGAN, 25 H T OB 178 FeNy F1 FeN, |
T HIRE R AT B SRR AL AN B SLPE R AT FRARE K
AT B AL BN S B AR AT DAAR G 28 ) B3 28 7= P ik
AN IARUEIK, R R T — PR (0 I AR 25 40 K e
JI NayS fret 11 1) il [40] - Wang 25 A\ i@ i #4245 0 NapS
B4 54 L BHARIC X, SR T A &894 1) Na-S Hijth,
O R A AN R Y R T PR AL T S B R R
faF[41].

DR, BB B2 UR A R0 HES T T AR FEI AT
WK, BFE T BEHWACEENNR, itz
Ths IRV IR NapSIC [Itk, feme et i
i S B e FE L B, G0 7 R 2 PR BRAL A Rk FeS@C,
Pl 2 B AN A AR e e M, DA SRR 9T A 45 4 e iR
NapS I 1 A FLH A

Na*donation

N-doped
carbon

Micropore as
minireactionchamber

= =Y @ W, 2
| _cathode anode I

= o "
'i( o

E 9\7e o
] s

% © " o ?
o, st

3 o S

Na,V,(PO),* Na,5 Hard carbon

12 NapS MR s a: BRAUK Z A B A BRAL BN TR [39] b:  FEABUTHL[A2]: c: NVP-Na,S—4 4 iijli e i F[43]

Figure 2 Schematic diagram of the Na,S battery; a: Ultrafine sodium sulfide clusters in carbon nanopolyhedra [39]; b: Calculation of
electrical capacitance [42]; c: Schematic illustration of the assembly of the NVP—Na,S—4 full battery [43]
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