%1 B R 5 R A No. 1
2025 42 A Conservation and Utilization of Mineral Resources Feb. 2025
R I

B4 206 R BB XY TRk P M B W SR

FAEAE, IRAEP, AR, X A AR R AR, R 3R

L PHZ SR % W TR =R, BRVE V5% 710055;
2. R BT A RA T, R 471700

hESES:TD853.34 CEkFRIRAE:A 3LEHS:1001-0076(2025)01-0001-07

DOL: 10.13779/j.cnki.issn1001-0076.2024.08.024

BE NEWBEIITRERAE, WUER A LM (PVC) ST R AIERE, X PVC BIREUKIRIBE I 0~20% HYFEIRIKIEST
AT SIAREC A I S OIS SRR 0T . S5 450 PVC By R BE ks SEHUAR BB IATERE; PVC 0K 5 R
PRES S IE B 18 2 4548, (Bl T PVC IS FRASTE, i 5 (19 PVC B R 2l SE BUASS Lo Z (A B 5 e 2k, N B AL A2
O 2, BEAREBUAR R PR IR, HAUIR SRR PVC R 3 B 22 58 0 R /N 3. TERLIR BUREIR I 78%, KAV LE

1 : 4 F1 PVC HIARBEAUKIIB RN 10% BT, FERAVERER

1, PR RSR BERAR, 10,782 MPa, 30 A% K 0.921 W/(m-K)

HLFER TR, AN 1.391 kI/(kg'K) o ARSI T PVC AR SEBURRIAATERE, o 22l TR IT R AT R AR R %

KR BITFRAE; PVC MR TSR, $hetPERE; PR ERE; SRS
0 BT K IE, W SEEE PVC B BRI H, o 2 BRI TR I
B

B TF R TR B A 18 Jm, R A3 IR H £ 2 4
R E PG T BN BA R AE . RS
PPOMEJE Rl SR 2 4 ()L, T LA 3 A T
W PR A BRI FE AR R . O T R IR
I RAFE R B BOR, BEAER TP Read 2 b 520t 3=
By R 1 I, T T SRR B B P R S B T
AE T ekl A — Pl BT AR . EDRHRI bl TE YA TE B AR BRI
Hh B R, P SRR L ™ A BRI TS G ), GE
DIt BA Ak 05 K, 2021 45 “ U7 R
153436 BLAT 3h 77 98 ) vh SR T H e 55 07 A ooxt
BREFE IR, #HEh < DU HE TS YA B,
FI AT SRk 1) 5 7 A el SRR, 3 B N o SRR
Py el R BE L 09 2 PERE L Tt PRI A5 7 AR
— R IR, i PRI TERE L BOTE . HLREE ., wh
Hr R SRR | SE R AIE KR, Horh, RA L
M (PVC) IR YERL R AT IR 4 L 5 A BT o 5 PR BE
TRt PR | Pl P R S S5 R A T 52 QTR R, )
I PVC %S B PR AR T SE VAR By R FAPE RE, BT

Y FE B HA: 2024 — 06 — 03

TERIME W) —Fhagta | WL 2Tk,

[ P Ah 2 IR EE 48 A YRR W 1 0 2 P g
HEAT T REWFIE . FEIREE T s Jin % 58 kL 21 4t ok 5t
K BESE IR BE T A FLBRY, BRI TR 2 F1 R
B, AR EG RGO TR 1 A B PR,
o, SR LR | JRBERR RS L SR R AR AR
SR AR BE - s R R R, AR R R
FH R SRR ARAE R 8RB R4 A0 i, SHR BE -
TR 25 48 RN IR BB AT 43 AT & 3, Bl 5 I R R R AR &
S RIEIN, TRAEE 4 B A3 22 R) A9 6 245 500 B A T I, AR
ST, 2 BRI R BLAT BT i B E PR T PVC
SRR R PVC 48 1l i IR B 5 3 R BRI,
XFT 20% B REARERHE Y, SR T A —FM,
A SR TR B+ AE A IS T AR E AR T 2.5 °CL IR
%+ 7F 300~480 ‘C Z [a] B & 2 AY i f e, Ak
FHURAR, PRI RE S PRI RE BB AR, B Rk e
J5 T, #f PVC Ry R AR 437k e, & BB PVC K
SR, R EE T R R BONEIFEAL, 5% /) PVC
Wy AT AR U T ARAS 1 B T A i TR B 121

EETH: BVEE H AR IS T H (2024JC-YBQN-0507); E 5 % B+ )5 W7 58 A BT RII0 H (GZC20232063); B2 74 445 19+ J5 RHF 15 H

(2023BSHYDZZ142)

B B A ZE0E(1996—), L, Wi+, NG9 1L FEHTTFRILIS S5 EAR WIS, E-mail: 1776813949@qq.com.
BARMEE: ST (1970—), 5, @IEEZ, B4 S 00, NFH™ILIFR | %4 50 205, E-mail: 414075711@qq.com; E/Mk(1991—), 5, Y,
T, N E R TR S HORWTSY, E-mail: 18706841567@163.com,


https://doi.org/10.13779/j.cnki.issn1001-0076.2024.08.024
https://doi.org/10.13779/j.cnki.issn1001-0076.2024.08.024
https://doi.org/10.13779/j.cnki.issn1001-0076.2024.08.024
mailto:1776813949@qq.com
mailto:414075711@qq.com
mailto:18706841567@163.com

© 2 LA S AES RV

2025 4F

25 boal L, Al O S PVC R AR AU B R K
Jenr USSR R BE RO FRINGE 1o (U, PVC IR IR
T3 T A A P RE Y T B B A T
X PVC [ SR AT LA rh 3 23 K D B T 5 30 R L
i, 3 F b, AR SCHE PVC R AR B RS 43 7K e 1 AR
PVC 3 AR FE LA, F R 4140 L I BT AR BO: 23
PVC M A FESA B ORI AL, R - PR R B AN 287
FH B PSS A A I 1 5 PR R L VR SR S AL
M3 HT PVC K3 AR FEBUAR SR PERE A R2 M), LAY
#b PVC By ARAE ST B (4 e P R AR 5 T T F S 1) 2
L BRI TF RN E S A0 B

1 %%

11 SLBMHSEL

FeUE R S e R, B IE 1, R
FH P.O 42.5 53 f R £h K U8 AR A e #4525 K
i B KK, PVC # AR R IR 5 SR [l 28 A4 1 Ji
B R . B3 B YR 78%, IKEP I 1 ¢ 4, PVC Bh oK
B (PVC & 5K . PVC B REZ ) N 0. 5%,
10%.. 15% H120%., PVC ¥ A My BME T W55 1,

100

—=— HBUMi
—A— B
80
Cy=dg/d,=12.57

60 | Cods*l(dy*dgg)=2.08

R 1%
Wi /%

" 1
1 10 100 1000
RBHAE /um

B Rk A

Fig. 1 Particle size distribution of tailings

R 1 PVCHIARYHMER
Table 1 Physical properties of PVC powder

HERUR B /(grem™)  AHXS R EE/(mL-gh)  RLAR K T 250 pm/%

0.52 113.00 0.80

BAR/NTF 3 um/% ERY & 4t/ % BB AR (ugrg )

98.80 0.08 1.00

1.2 RAEH &

FEHBC 7 R RIFFRIBUK)E . P K1 PVC #
AR, BHEEFEEHE 5 min, SRS B8R B HAR 50 mm,
B2 50 mm B B AR Gl PF, BEAIRC L 34>, 36 541,

FEITE AL 24 h 5 A, 1A A IR 1 3R 4P A Hh AR
WEFRA 28 do FR4P 4 RS R DD 1 AR 50 mm,
e B 25 mm B 18 P TS R B

1.3 MK H

X Ab FRAT IR A T BRI O AR, AR AR A 5K
p=m/ V(5 AR FR) TH I F 0 L 8 B o3 i e
YRR HEAT T 15 N 8L A7 it 4 40 38, H Gemini SEM 300
R H o, 1 08T (SEM) ML%E PVC 3 K 15 2 ) 7o 48
PRI IE SRR 52 . 4 FE 43 BT TGA/DSC3+F] 25 #4
A3 BT ASCRG I, A6 00 L E 30~100 °C, AU, THE
A S C/mine B #4703 R 25 78 43 4 B #AY
(DSC), ik E Ak, FHEAEM K F F Hot Disk TPS
25008 - F AR EANL, HIBEAS P T PR o

2 SEWEREHH

2.1 PVC ¥ &K 7o AR B W% E

Xof B2 BE L 3 AN A 200 5 B O {H, PVC
oy AR AB b Xof 70 AR 3 WL B A 520 G ] 2 s

2.24 8
—m— RESE a
B
2.20 = 16
o~ 8
3 .
;’D 2.16 - e
- 14 .
L —" - *
i Li}zgzo 0.0068%*x o
81 f K097 #
208 |- 3=0.01+0.31%x
R’=0.936
s 0
204 | | | | |

PVCHBE /%

B2 RIF PVC BR IS R Sl kW
Fig. 2 Apparent density of backfill with different content of PVC
powder
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Fig. 3 Curve of backfill mass of different PVC powder content
with temperature
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Fig. 4 Thermal conductivity of backfill with different content of
PVC powder
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Effect of Polyvinyl Chloride Waste Plastic on the Thermal Properties of Backfill
LI Tingting', GUO Jinping', WANG Xiaolin', LIU Yaxiong’, HOU Zhanna', WU Qiong'

1. School of Resources Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, Shaanxi , China;
2. Henan Fender Mining Co., LTD, Luoyang 471000, Henan, China

Abstract: In order to alleviate the heat damage caused by high temperature in deep wells and explore the thermal
insulation performance of the polyvinyl chloride (PVC) backfill, thermogravimetry, thermal conductivity, specific heat
capacity and micro—morphology of the backfill with 09%~20% PVC powder were measured. The results showed that adding
PVC powder can improve the thermal insulation performance of the backfill; PVC particles were combined with the
backfill to form a dense and uniform structure. However, due to the weak adhesion of PVC, excessive PVC powder could
lead to a loss of adhesion between the components of the backfill, an increase in internal pores and cracks, and a decrease in
the compressive strength of the backfill. The compressive strength showed a trend of first increasing and then decreasing
with the content of PVC powder. Under the conditions of a slurry mass concentration of 78%, a cement to sand ratio of
1 : 4, and a PVC powder replacement cement content of 10%, the backfill had the best performance. At that time, the
compressive strength was the highest, at 10.782 MPa, the thermal conductivity was 0.921 W/(m-K), and the decrease was
the largest. The specific heat capacity was 1.391 kJ/(kg-K). This article analyzed the thermal properties of PVC powder
backfill, providing new ideas for alleviating thermal hazards in deep well mining.

Keywords: deep well heat damage; PVC powder; thermal performance; thermal insulation performance; thermal
conductivity
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