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Influence of different aqua lavatory slide materials on the adhesion characteristics of feces

CAO Haoyu, YANG Bo, LIU Bo, ZHENG Xiangqun”

(Agro—Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China)

Abstract: The toilet revolution has significantly contributed to new rural construction. To overcome the challenges of building and
rebuilding water toilets in cold and dry areas with extremely scarce resources and severe geographical conditions, sanitary dry toilets were
constructed in place of water toilets. This study mainly analyzed the adhesion of feces on slides made of ten different materials (PTFE, UPE,
PE, PET, ABS, PP, PC, PVC, SS, and FS) under the condition of no water flushing and discussed the fecal adhesion on the slides as a
function of the angles and feces type. The results showed that the rate of fecal adhesion varied with angle, fecal type, and slide material
type. At a 75° angle, the majority of feces types could pass smoothly without residue, with ultra—high molecular weight polyethylene (UPE)
exhibiting the best adhesion resistance. At a 50° angle, the adhesion rate of UPE was the lowest(17.24% ), and UPE was confirmed as the
most adhesion-resistant slide material. Considering the feces type, setting angle of the fecal inlet pipe, and market price of the existing
materials, UPE is suggested as the overall most favorable material tested for constructing a dry toilet slide.

Keywords: toilet revolution; aqua slide; fecal; adhesion rate; UPE
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AT F5 e FH 08— o e A0 AR L HETS FOR R
T E AT LAy LR PR . T T e
0 B HE R 5, AN FH K A5 [ AR AL 5 1 i A
it L AR B Al TR 8 A7 A N6 LT Y IR &R
WS I 0 0 B Bl - A T B L AN TR, )M E R
O 00 Jou A 6 T P A 9 o e ER SR D T AR
T B JO JU ARV o) R A4 L (EL|h T R 22 R HTK
Vet AR EE MR i, S B 25 ) R M A i 1 R
T, 2 2SR, A IR VR MELLVE B, HL 2l
T 26 5 1 2R T 1% et 0 S AR A5 3 PR v 1) D
R REBE B i A% K IR AN B0 T 3 Ak AR 225K )
(GB 7959—2012) , 34 Jin 1 ¢h 2 M I A 5 | AL i 1 £
e 5 aF A U 0 XU, B AR

1 A A 7 it o A R SR T B S
B AN SRR VAR, FE K W VE T B B i T
B, T T T SRR L DX R FEVS b X AR A R, TE
VA K P 0 25T i DR 52 D 34 T 14 0 B i)t
Jouj T e e AN 2 T G AR AL B OCHE . H AT E N AT
TSR] B AR AR DCAIE T 55D, PRI 5 1
KRB & BRE PR AT I ia Y], 20194F 1 7 v
eI AN AT E K DA R Z 4 8T RIK G EI L
T OCTHESE AN Il i iy " L WA T SR R E L)
i SR A A I i R S AL FR BT ROR GBATRL
BB T R o AR o v A Y A =A% A
ZE U A RCEE A 263, b1 5 H DL SR Y # (Polypropyl-
ene, PP) S5 £ Hi (Polyvinyl chloride, PVC) FIZR 2 )

P, BT 545 ks AN s RIU L5 (Poly tetra
fluoroethylene, PTFE) | #8 & 43 T & 2 £ %" (Ultra -
high molecular weight polyethylene, UPE) .[N/&fi— T —.
Jii—2R LML R Y (Acrylonitrile butadiene styrene copo-
lymers, ABS) LA KL AF A BE SR s XK —HiRZ —
R (Polyethylene glycol terephthalate, PET) | 8 fijk fid
fig (Polycarbonate , PC) J& T4/ k%18 H A0 8T UL AL s AN5
B (SS) K YA (FS) S AR A A Ay UL A 572 ] 34 1
PR ABFTETE 5 I FE MR | S R A LA
LR A% S5 R 8 AR RME A2 i kAT
RIS, O L TR BT LA A AR 5 B B0 5 0 34 1 A
B, BN T S XA il iy 45 i 25 0 AR T 4R
BERAR S

1 MREFE

AR I R e Ol AR AT TR R AR R
—240—

JIt £k PR A O A BA S 50 % N A T, 1l 0
7 d,F20204F 8 H 28 HHF 14,2020 49 H 3 H 45
I PR BRI 1R 20~24 °C

1.1 BEMBHERE

PTFE #i # 3E B JUIL R I 70 F A R A Al L, PP,
PVC .PE ABSH ik B ) AR AR SEHRFE A FR/AF], PET
WM BT AR AR5 S EABRA A PCARMIE AT R
KREEIEAEA B A, UPE Mk ik [ 70 #2004 PR 2>
A, LA B AR RS RS2 8 500 mmx500 mmXS mm;
SSAHR A 1L PE R AN A R | FS Mok E 3 i
T T8 A7 BRA A, LL_E AR BURS R348 500
mmx500 mmX2 mm, EMAKPE L 1,

1.2 EEFERER

ER NSy SEA N Wy N A A (L ey AR )
P B Ry i VLA — R B B Y B R SRR £ B
BT 70 LA B KRR W SR ¥ T 35008 J v
M2 | Eh R PG A 4] KLK N =B (SR (TR 7
SV R TR AT AE 2R T T R RO TE R A
FIKo

VAR SRR AR < 1 P AR Jr R 2 R A 2
BETK
1.3 REIEEHAESKRE

W A BT HE R 43 2 % (BSFS, 2 2) , LAZEAH
) 7K T R AR PR Ry i, 7 AR ZE A A
JoT A2 T AR A e A [ ) 2 s R
B PR E =B R 2 5 = 2R
PAPRANAS [7] £ BEAE 10 Fhbh R R T i 47108, A48
WIESIRER . TR EM RO T 1
(AR B o B PN AL B PRAEHAE TG B 3 T 3
TTHE B A4 (30 em) .

1.3.1 H—%

BSFS KAESS T 3 7 & 4 Tl 45 - 412 383.40 g, k&
KIEHK) 41.21 g TR 60 ¢ L7 4E 2 20 ¢ R4 R
T3¢ 35 g KM 35 ¢ NaCl 4 g . KCl 4 g.CaCl, 2 g ¥ K
A 2 mL 2 20 mL, 2% B 7K 220 mL. T2 000
mL AR BT A MR R 5] R IR G . T
PREERSE S RPN, FIERE 1.5 he MMAKIG ,ZIRE
Yy ~r B ELAACIRZS , 1.5 h R TR A9 58 478 Ok Fn
132 2%

BSFS K2 K1 5 7Y & 6 Uil £ - K53 100 g, &
20 g KK 600 go H4 Fir il 5 1B R e A8 HET 70 s, £
H5E A UE 0.5 he
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Table 1 Selected materials and characteristics of the slide

F4 K} Material H 5 Characteristic
B VU A% (Poly tetra fluoroethylene , PTFE ) AR fek o 4 2R e A1, ELA R T AN 2 IR s, sk Sy f/ s
T RER O AT AR R R PR R G ) AR o e R v 4

(Ultra—high molecular weight polyethylene , UPE )
I )% (Polyethylene, PE )

£ D0 S L
(Polyethylene glycol terephthalate , PET)

WIEIE-T - LI ILRY)

(Acrylonitrile butadiene styrene copolymers, ABS)
F N (Polypropylene , PP)
BRI (Polycarbonate , PC)
RN (Polyvinyl chloride,PVC)
304 REEM(SS)
TKUEH (FS)

PRBEDIG T (B 452 2R G, AT s R A e R D AL e O TR B VR RE , Tk 4%, i 42 s i

BT 32 B B A

SR R FRIRE RS AR RO, ST A I AR S RN SRR /D
Pl PEREST , A R AU JEE A ) e b Bk

MR BESGHT , BRGEE T SR /N , AR i i JEE A

—FITCE T B FAIRVE TR T 55 o BRI, TS B VR 22 R R BUR
BB REAE WO, X TR RIBLIAR S, HORLRE 25504 0.009
&)z, A RS A i i B R LA
PL7K A = S SO T, A AR T 44, I 2

R2 HEWRKESLE

Table 2 Bristol stool form scale

RAEZET KR AT A 2
Waste type Dung legend Description of stool state
17 000 o — WU Bk, AR T AT
LN
27 . R A M
37 - Tk, LA IR
47 -‘ BT el —E R HDEN
57 LEuB itV ES e S INES 7
- o iwit)
-
67 * MR BRAE
77 e 2 KR, TEE AR (52 2 i
ﬁ—i—«ﬁ' AR
133 =2k

BSFS KA 7 B 45 - B8 2 A} 200 g, LB T
7K 850 mL. K5 B2 RRRY A 2 000 mL [ BEAR , i A
BRI TR, R 2R G35
14 REEESFHE

T AEAE 10 FAS [F) ¥ 18 MR TR AR e 2 MR B4
T RGO LIRS i R A A PRIESE

http://www.aed.org.cn

A ADL) 78 I A bRt 3 10 A Y A 7 I8 A 45 (30 em)
HR A CAAT =4 2P I e 1 5 AR BLTE ) (GB/T 38836—
2020) H =S A 3 it il 1 LA BER Mg i 2R A (T
) Y £A TR 2 45000 F90°LATR , AE 7E AT 7K g
TR AL B IE BLF A F T2 A2, A D58 0
SE W B AR AR BE SR 50011 75059 o5 — 240 ) 4 vk
36 ] 5] 24 3 min, 25 2B B 06 B ) 5
min, 5% = B B ORI I H] 2 7 min.

W Vi TE R A SR P T 9 A R RS R A i v
BE A BIRR 500 750N AE {28 11 07 B B T b T
FE B E A OB o m, W RE F% AR TR . %)
S — RN R A T B A A
AR 2 S S mo, S5 B T 11 A5 401 28 4 5
A, R ST BA T 75 T 10 FlokE R R E 3EFT IR .
X 5 R ol S B4 90 A8 T U I S A, B 2R
B 5 LR 7 7 e A RS AML 2 08 o ok 2 R e X 55—
JEFNER — 28D DS A5 B 2 05 0 S R B 10 4 501y
3 min M5 mine X5 = RAD I PRI KA
P 50 mLBE AR il 2 5 R A5 mo, 76 S S Kb PRk
i f3
1.5 HiRANE 5%t 54

iz JH Excel 2020 %% 3 5 45 £ s , o A0 (1) ~
()RR AL MBI, R 5 22 0 Bk 36 A [m] b
PRSP 18] ) 22 5 52 25 1 (P<0.05) , % F SPSS #E77 %
P40, F Origin 2020 & .

THEAAR

me = mo — My (1)
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ms=m,—m, (2)
m=mc— ms (3)
W = m/m¢x100% (4)

K ome MHIR W B AL, g mo AIRIR &, g5mi N
SR AT A T, g5 mo A E5 SR LS OR L o, g5 ma 5K
PRI, gy m, WIGFRILT R, gsm ARG BT, g5
W R

2 HRE5SMH

2.1 RER XSS — L FE RN MR 1E
55— 25 BSFS R 26 70 3 7Y & 4 TR I 45 L LA
Lo FE55— IR, 4 kL UPE . PE F1 PET 11y
ZH B R A XA /IN 2 0 T8 A R} 2 5008 (] 1a),
UPE #1 PET 4 B} 19 3 B 2 fe /0N, 43 904 0.25% F01
0.18% , 5 JoAth % 41 2= 5 BH W 5 AN 55 A4 N K e Al 1) 26
B 2324 100.00 % , ZE 058 763X B R b Bkl b o3 3 .
20 T A RHMEAR 2 7500 (] 1h) , PE A1 UPE A4+ 26

100 1 (a)50°
95
90
85 =

0.8 1
0.6 [

bed PY bed
0.4 F 4 e ed
d
02 F e ({1
0

PTFE UPE PE PET ABS PP PC PVC SS FS
18l Material

B Adhesion rate/%

BR8N, 43 591 M 0.03 % F110.06 % , PE 5 HiAth 45 4H 2%
ST s K VR A ZE B 22475 R 100.00% , 5 Ho A 4 41
2503 (P<0.05) . SR FW] TEFMELRAN 3R &
4 TR FL T AR R 7500, YEHE PE FI UPE 1 5
oy T AR, S BRI
2.2 AEIMEIXTE Z R IEFEE U RPRE R

55 2K BSFS KAHZE A 5 7Y & 6 BRI 56 25 AN 2
JiR o TES SRR T, T A TR R
50°0F (& 2a) , T3 10 Bk}, UPE Fil PP 4 26 B 2
FHXF 42 /N, Ho i UPE () SF 25 28 B 2 &/, (U
12.56% ; PVC., AN 55 89 F1 K Je #e iy 26 B 2 34 0
100.00% o 418 38 Rt 22 75°0F (& 2b) |, 26 B 2% A0 X
BNE A ELR PE  PC L ABS, Hith PE B[ 25 /N, K
10.22% , UPE &5 [t 5K 17.64 % , K Je i AE %38 56
B R A 100.00% LA 145 5 B 24 2 200 oy 5 5
& 6 7 L Vi TE U B2 A 7501, e PE A Ry 5 i v
TEMARE AT LA A0 2 G

100 £ ()75°

85+

Zi¥ % Adhesion rate/%
o
N

bc h b bC
1= YO 5 [ Tk
0 i |
PTFE UPE PE PET ABS PP PC PVC SS FS
#EF Material

ANl P RE R A PR ) 25 5 B2 (P<0.05) 0 T I+

Different letters indicate the significant difference among treatments (P<0.05). The same below
B 1 58 F B S0°A0 75 B AR R 41 #4364 58 — 2K BSFS KB BRI BB &

Figure 1 Adhesion rate of different materials to the first type of BSFS feces at the inclination angle of 50° and 75°

1001 (4)50° b
90}
80
70+
601
50
40 .

: mamhl

PTFE UPE PE PET ABS PP
K48 Material

ZiF % Adhesion rate/%

pPC PVC SS FS

a
100 ()75°

90

be
30

fTAHAT

PTFE UPE PE PET ABS PP PC PVC SS FS
48l Material

ZiF % Adhesion rate/%

B2 {54} R 50°F0 7508 7N B 44 #4388 — 3K BSFS KAF B Y FhF =

Figure 2 Adhesion rate of different materials to the second type of BSFS feces at the inclination angle of 50° and 75°
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2.3 ANEH XS5 = 22 F I B0 FEM1E

55 =2 BSFS KAF A 7 BRI 45 R An 18] 3 B .
7RISR & KRR ROKFER A . eI
ALY, W T A ORHETRE 2 50°8F (8] 3a) , UPE X
ZEMH A B R 200N, SN 38.92% , K U M 114 25 755 i
49 100.00% ., 1 R 7590 (F 3b) , B R dw /)N
(4 B Ry UPE, JHE X 58 401 26 46 ) 266 B 32 8 38.75%
ARSE R RIS FOKFE S L SRR UPE/E N R
o A A, U A R R 75O R RE S IR AT BB A 3
R E S .
2.4 10 Tt il 3T ZE(E AR L R MM R EE B2

Wl 00 45 R 2840 LSD #F 4743 B, XN [ R
10 FREBHOBTRR TR EAT e . Wl 4 B K e Al
YR B e di s PR B ZETRE S0° 5544 T, FLF- 3%
B 224 100.00% |, I 26 UL A B R 75° 4640 T -3 %6
B4 93.10% o FEPIAMARHA BE T UPE ¥ 25 (H 55
WAt/ NI R L . ST E TR B 5008, PTFE
UPE.PE.PET fl PP Z [8] JC & % 2% 5 (P>0.05) , N 5%

a
1000 (4)500
90 | b b
C —I—
80
70 I el e

60

de de e
r ef
50+ i
40 +
30+
20
10+

0 PTFE UPE PE PET ABS PP PC PVC SS FS
4Kl Material

ZhF % Adhesion rate/%

1007 (4)50°
90f

801
70+
60
50+
40+
30t ¢

201
10F
0

PTFE UPE PE PET ABS PP PC PVC SS FS
4 Material

SEIIZEHER Average adhesion rate/%

TR 2 AR B R R R . ZEMARL 7508, BRAK T
B Ak, At O FfobA o) Xof 246 8 B 4 22 S AN W 3 (P>
0.05) . PIMBURHAEE R, K JEHUAE 0 18 38 M R B BT
B PES B 2%, H 58 PVC I SS M HoAth b4 LB A
75 (P<0.05) ., W S FR R 56 B ik & i w4
{00} AR BE Z [6), AR R BR TE B 25 % SR 5 IR
TN 7 T A R R 75O A A TR i, 45

100
90
80
701
60
50
401
30
201
10f

0

iM% Adhesion rate/%

50° 75°
A Angle
5 MAEMAETHRENFME

Figure 5 Feces adhesion rate at two angles

1001 (h)75°
90 |

ZiF % Adhesion rate/%

0 PTFE UPE PE PET ABS PP PC PVC SS FS
4K} Material

3 84 F B 50080 75° B AR B #1345 = 3 BSFS A{F B I Rt 2

Figure 3 Adhesion rate of different materials to the third type of BSFS feces at the inclination angle of 50° and 75°

1007 (1)75°
901
80
701
60
50

L b b
b by
:0: b b b
2 L
10
O prrE UPE PE PET ABS PP PC PVC SS FS
K} Material

(=]

SEIIZGBER Average adhesion rate/%

[l 4 1505 B 50°F0 75°8F 10 Bk TG A 80 T  R b 2

Figure 4 Average adhesion rate of ten test materials to feces at the inclination angle of 50° and 75°
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WL, 10 FORERLHR LR B fr 5k i) A1 ORL D UPE, B2
WP A 22 B BRI K DR . K IR HR AN 1 & A S
T TR ASEE BB U T 1 28 i S U X [ %
ARERE 26 1F T T

3 e

oy e 2 SCHA N & JR K i B B fpr i 2 —, &
Bl LE AT AT N B A S IE 1 R v, o PR b ) B e
B IE oA B R ERK Hb DX R R
AR ] e A v, LI S AR S T I T
eV IR S A B R IR I B IR L. SRR
JAH B, o R IR el A N3 DL T S AL 1
FERAR , R e S R R W (L g 2
AERAROT R RIEER T X 2875 3T E AL AL
AR FELASN T AR G B R R MR A AT AR
SRkt PR ORI SsE TF B —

AWFGE R A TCIE M A5 T ARG T T stk
A, AR ) R AR AR R B b S A T VR
JEE A8 T L it A 4 3% 1T R P i i 4, B PVC L PC A
PTFE = A H , PV C R T (1) V- PR R A5, ok
& PC FIPTFE, it %f PTFE.PVC 1 PC =& JE17 3
PR ABT R B I, £5 0 ) 2 R (ot RE
APEPEBE) K/MEKIR N PC . PVC FIPTFE. A58,
it FFI 3 1A R AR 2 2L 0 R e A0 1 SR T LA S B
JC B SRS - T T B0, 8 PVC L PC AT PTFE —
B Z BN V- PR R L A5 3 PTRE (1) 22 18 B8 M 1 I
I, RAWBE e, B S KU PCLPVCY, AR
W E IR 25 R EAR W &4 F , PTFE . PC 1
PVC = HZh M ERE2Z A &, H PETF A4 T HiAth
Wi BIPURL IR AR, 5 IR a5ie—5, Mt
Wt UPE 7 Fir i (1) 10 A feb v, 2 T REAR M S 1R AR
Sdne i AR KA AT S e i R T REAR P . DR,
FEVERR I TE AR, 75 550 4375 TSR 1H REARAR M 41 43
MR B R REY . REYN GRS 352 H
FHLRE FE DL o A ST S m sovE G ABS B R 3
JEE 1 Z S J9 0.03, T ABS BRI Sl BE 48 2R B2
(B2 0.08, ffi A5 ehot: ABS R ¥ fu 1] AR IG , Fe 2445 ok
T VR it A 288 A 7T 45 338 AR A1 v i 55

DL H ErAR A BT A 5 R B = b 2t R
fk 23 R 1), AL B LA PE (PP ANBE B AN Ry 0. LIk
BT A RME T T (E A7) 3 B2 ) 5L AN A 33t
ReAH FE A B 25 ) E A K33t . 5t HRi T ks ol i
JIT 3 649 10 B4 kLo, PTFE AR 8 4% B8 5 L 7K B B
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MM AR AR (R 3) .

HR ARG 285 5, A K Ye M 1 A0 4 B A1, (0
ANl 2B T AR R TR AT R e N LA T A )
ML, PTFE M4 4k EROG 2058 1 2 B PR AR (H I T 3%
Wrds m  AFEA CRAT =A% 2 il 35 B AR R ) vh 22
SR A MR AT GER R . DURSE IR it
AT IR REISE , JHEXGT £y RN 25 2 ) R L A
T N T A R [ AE 750, H 28R i BSFS 43
0 6 RLL NI A RE AT RS . (R3S 2
HE AN, HARGN I TS NS A 5, A TS
ERASTEANIE I MRV . 25 F UPE X288 %)
B =Rt/ )s , UK PE AN PP, R4 525 FEIF T 4 SR 5 40
P HIL T, UPE &5 e MR R £

R3 0P B THIHMAE(TT-m™)

Table 3 Current market prices of the ten materials (yuan+m™)

K} Materials fr#% Price || #4F+ Materials 4% Price
PTFE 586 PP 80
UPE 130 PC 180
PE 150 PVC 230
PET 165 SS 260
ABS 230 FS 30

4 it

FE TR [ GE AT A FREE U BT Sy i e
RRTFFT , HEFRA IS A e 7™ b mT LA 2 A 7] s X
(A B0 5 3K R T o 0 ] 5 R i b B R . B
o Vi SRR B B T A D (S A M I R
BLAAE . ASHIFSE e R 10 R WAL AE R Rh b 4] £ E
(X R, & B0 H AT FH i 22 19 K AR TG T2 AR 4 Hb i
TRFEAE R PR 0] R (B >T75% ) , AR Tk Tt , Hoftb
WA RERT AT AN [ R B b /D 2R . A SRS R an T
5

(1) 7 W B AR AR B2 R 5000, B 4 T B 20
(UPE) X = ZE & A A0 11 470 28 B2 A0 34K F oAt
AR, O S ) 2h B 2R 5K, ALK 17.24% ; (R 18 1E
FAE R 75°0F, UPE R XK — W iR £ — 5 (PET) Al
R s (PE) = B BE M % 22 5 A 838 BLah It
PTEREW R . TELE G 75 IEPURE M AT 7 it
(ITEOLT , UPE J2& 5200 v 3 M R e A e 5

(2) 0 Hb TR BE A 50° /Y W 18 , 75° AR}
X F MR B B PR A B AT i Al B A L (AR A
JE 75 {6 2S5 R A8 45 A U b e o v . A

http://www.aed.org.cn



m

ST, A AN TR S0 T A RS S0 R R AE S e

20224F3 H

LERTT S, R LAY B AE T 255 5 B A TR IX
Jouf et oy 5L DA 0 A 3 45

5% 30k

(1] B . L5 T DA Br s i [l U FE [D]. A7 8 H iR
,2020:2-6. HU X W. The study on the rural toile revolution in
northern mountainous areas[D]. Shijiazhuang: Hebei Normal Universi-
ty, 2020:2-6.

[2] kR 2, ZEAg, X5, A5 DU A A A o5 g SHL PR R I s ) 3= 22 fi)
[J]. BACTP =2, 2005(2) : 153-154.  ZHANG C Y, CAI M, LIU
Y, et al. The situation and main problems of rebuilding sanitary toilets
in rural areas of Sichuan Province[J]. Modern Preventive Medicine, 2005
(2):153-154.

(3] W R, B . 4 [E AT o 7 Ml 7 37 A BUAR 9 £ ()], 3R 05 45
FE4%E, 2015, 32(4) :328-331.  CHEN G L, WEI H C. Investigation
on marketization of rural latrines improvement related industry in China
[J]. Journal of Environment and Health, 2015, 32(4):328-331.

[4] SRR, 2= SR VU S 26 B PERE 5 0L BUIRLI. BHEC 18T S 4K,
2012(4):111-112.  ZHANG L, LI Y H. Performance and application
status of teflon[J]. Science and Technology Innovation Herald, 2012(4) :
111-112.

(5] EH L, 5Kk T, Ph5E K, 55 8w o 3R L0 R R B 5T 3 e
[J]. fb LHERE, 2020, 39(9) : 3403-3420.  WANG X W, ZHANG Y
M, SUN Y F, et al. Research progress of ultra high molecular weight
polyethylene[]]. Chemical Industry and Engineering Progress, 2020, 39
(9):3403-3420.

http://www.aed.org.cn

[6] 5K A, T EREN, PhIE, 55 . PET 2SR BHARSCPEWE ST E R [J]. K 401k
T., 2021, 38(1) :34-43. ZHANG X X, WANG Q Y, SUN T, et al.
Research progress on flame retarding PET by copolymerization modifi-
cation[]]. Fine Chemicals, 2021, 38(1):34-43.

[7] PENN R, WARD B J, STRANDE L, et al. Review of synthetic human
faeces and faecal sludge for sanitation and wastewater research[J]. Wa-
ter Research, 2018, 132:222-240.

[8] A, F 5 . ARAT =45 fb 23t 1A= i 7 et 1 R 5 ek itE R[], %
BAOL R, 2011, 39(11) £ 6704-6705, 6708.  ZHU M, WANG Q.
Study of the construction technologies and improvement of 3—pool sep-
tic tank sanitary toilet using by countryside[J]. Journal of Anhui Agri-
cultural Sciences, 2011, 39(11) :6704-6705, 6708.

[9] TR A7 F% . AT A Jm FRAZE RV v O T FIr 2 i ) S5 S R (D], TR
K, 2019(8):111-115. ZHANG L L. Thinking and exploration on
toilet revolution in rural living environment renovation[J]. Gansu Agri-
culture, 2019(8) : 111-115.

[10] ZSIDAI L, BAETS P D, SAMYN P, et al. The tribological behaviour
of engineering plastics during sliding friction investigated with small—-
scale specimens[J]. Wear, 2002, 253(5/6) :673-668.

[11] PARK J S, LEE S M, JOO B S, et al. The effect of material properties
on the stick—slip behavior of polymers: A case study with PMMA, PC,
PTFE, and PVC[J]. Wear, 2017, 378/379:11-16.

(2] 2R, £, JHEE . ABS BURR: 8 BLGR 3 (1), R BRI A
2020, 48(8) :41-45. LI J ], WANG J, ZHOU T. Improvement of
stick—slip phenomenon of ABS materials|J|. Engineering Plastics Ap-
plication, 2020, 48(8) :41-45.

—245—



