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Table 1 Test parameters of frictional heat treatment technology
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Table2 Components of simulated medical waste
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LiiFd PA . R JRES, DI BiiRGE 3.0 15.0%
E/zh e HWEGS)., ks B RE . RES 8.5 42:5%
&8 k. J1R . BIAUISE 0.5 2.5%
Ak ks 0.5 2.5%
E5 2] PO . B . BRI 4.0 20.0%
B PRI Bz 1.0 5.0%
K 7K 25 12.5%

PEPR BRSO B ROR FE AR i il B A 458
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R A T AR B RBNE )  CBEITIE W) 180 T 2
R b T ARE R ) 8L B Ah o K2
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3.2 IMERNEEREN
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R WgE Rk 4 pros . ERHR O A .
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Table 3. Test results of disinfection treatment

ENEI =2l E IR 4L

I RAG TEIAIH A
1 2 3
1 >4.00 >4.00 >4.00
2 >4.00 >4.00 >4.00
3 >4.00 >4.00 >4.00
4 >4.00 >4.00 >4.00
TR 5 >4.00 >4.00 >4.00
oA Fp 2
ATCC93T2 >4.00 >4.00 >4.00
7 >4.00 >4.00 >4.00
8 >4.00 >4.00 >4.00
9 >4.00 >4.00 >4.00
10 >4.00 >4.00 >4.00
1 >4.00 >4.00 >4.00
2 >4.00 >4.00 >4.00
3 >4.00 >4.00 >4.00
>4.00 >4.00 >4.00
RN 5 >4.00 >4.00 >4.00
RS
ATCCT953 6 >4.00 >4.00 >4.00
7 >4.00 >4.00 >4.00
8 >4.00 >4.00 >4.00
9 >4.00 >4.00 >4.00
10 >4.00 >4.00 >4.00

T R REAT T PR (0 A8 T 25 96 B A X PR 2 P S T VR 1.45%10°

cfu 3R (1.36x10°~1.59x10° cfu- Ak "), BAPEXT PR LK
g FANg 7 F T 2E A6 BH M BB T T YK 1.46%10° ofu- 2R
(1.35x10°~1.68x10° cfu- 2Pk ™), BHMEXH IR TCRIEK .
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Table 4 Test results of VOCs and particulate matter from gas exhaust

VOCs(LE T i i) k)
REFHER  Hib R e g/ A EHERCIR A HEROE ) BRUEHERGE R HERTR v/ bR R HERcEse) i R 5
(mgm?)  (mgm’) (kgh')  BREYUKkgh)  (mgm?)  (mgm’) (keth ™) BRAE (kg h )

1 1.38 20 4.86x107 0.2 <20 120 — 0.07

2 1.30 20 4.33%x10™ 0.2 <20 120 — 0.07

3 1.12 20 3.99x107* 0.2 <20 120 — 0.07

4 1.17 20 4.13x10™* 0.2 <20 120 —- 0.07

5 1.05 20 3.63x107* 0.2 <20 120 — 0.07

6 0.96 20 3.24x107* 0.2 <20 120 — 0.07

T AR ORISR A fRaiE ) U7, i TR U R N3 m, KT 15 m, JHOMAER P4 50% 545 3R H e S AUBUR:
PIHERCH AR 7 30 20.27F10.07 kg-h !5 “—Frm Rl PO HRIGR AR TN R, A2AR<20 mgm ™, BIHCRBESTAS B M4
HEGH AR S

x5 ESHBMOTRISREIENER

Table 5 Test results of odor pollutants from gas exhaust mg-m”
I A0 sk e
HE B ik 2 BRI R {E HERC A e JEE B FRAE HER B ik 2 PR R
1 — 1.5 0.27 3.0 — 5.0
2 — 1.5 0.33 3.0 0.065 5.0
3 — 1.5 0:31 3.0 — 5.0
4 0.35 1.5 0.24 3.0 — 5.0
5 — 1.5 0.38 3.0 — 5.0
6 0.32 1.5 0.13 3.0 — 5.0

Qb S e A AR ) M OCHE IR 2R, T A E AR ik ArHEk . Hodr, voCs(LLEE H BE s R
) B e AR T (BT 2 W b B s e 45 AR o ) R A HE B BRAE 20 mg-m™; UKL A6 45
RENT 20 mgm™y AR T CRATG W ER G HEObRUE ) U7 e 7 1 e U5 R R Ts e W HE s BR 1E 120
mgm . RIS YYI R 8 WG e bRIR A . AL AR C AR R A, Ay S WiE e Bk
K th, HZHERCR 25 SRR T BRI YD HE bR e ) U o s gy | RS HEE B i g
FAHEARMERR M 1.5 mg-m™, - FR AL AR A I 25 SRAR T AR MEFR (B 3.0 mgm™, 8 Z A il 25 SR AR T4
HEFR{E 5.0 mgm™

BERT LI BRI IR W) FE AR A WA F S T S HEOUE R, RARPRAEZOR, TRl X hBERE T R
BB T AU G0, JFESRT T 3R, 2 BT VOCs(LAAE e S @1t FUBDRZ ) 2 > KR
15 U W B HECRR o0 . A SUHE ORI 25 SR AN 36 6 FITaR o P 6 ML, BRI A EE A A AL B R
oL FH A R T B R AT G W TG 2 B HE ) HE I v B AT R T R W Ak B A T Y A
HE) PUHSCRRME SR . Ho, VOCs(LAAE B e Bk 1) J6 20 SUHE RIS I 25 5 4 0.69~1.02 mg-m ™, Ik
T ARAIG R &5 G HEORHE ) U7 B35 Y05 R T5 G Ik W e i T A L HE L PR AE 4.0 mg'm™;
ORI 4G I 45 5 R 0.098~ 0.229 mg-m >, Ik FHREFRME 1.0 mgrm >,

2) K o X LSRR ) R AR AR AL A (R OK, TR HE DR AT TS 6 LR AR
K KA, Hod pH BRI 45 SRl 7.10~8.05, 1 & 6~9 Y BRAE Y 2K .
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Table 6 Test results of fugitive emission from enterprise boundary mg'm”
y— [Py R
HEROT R 1 FrHEHER R HE B ek Ji P PR (L
1-1( 1 XUy 0.69 4.0 0.212 1.0
1-2(F X)) 0.90 4.0 0.114 1.0
1-3(CTF AU 0.96 4.0 0.196 1.0
1-4(F XU 1.02 4.0 0.130 1.0
2-1( LX) 0.75 4.0 0.180 1.0
2-2('F RUmT) 0.88 4.0 0.229 1.0
2-3(F i) 0.85 4.0 0.115 1.0
2-4(F A 0.95 4.0 0.098 1.0
3-1C B 0.85 4.0 0.148 1.0
3-2(F JRuA)) 0.94 4.0 0.197 1.0
3-3(CF KU 0.80 4.0 0.132 1.0
3-4(F RUA)) 0.92 4.0 0.099 1.0

J 7K H A 5 Yl PR rR R A ARG 45 SR i H L 5k 24 7 AU (COD) . AL i (BOD). hiE
Yo, A B RS R T M N AR R Wy AR TS G PR R AR 1 vk, LR IR
F CEIF A K TS G HE PR ) U R AR BRAE ok o BRI 45 SR an &l 3 i

JE K TG Y R I 45 AR B, A BRI R W) BE SR IAL BB R N A R e, R K S Y g HE R
WP A YT IR W Ak B A s e s A o ) B A A Gk, o pH G R C BEYTALA K TS e HE
FARUE ) U 25 G B T ML AL B 7 LA KI5 Yl ) HE T BB v 190 4h B AR o v 6~9 119 FR 5K
oAt T35 e A I 285 R AR T AR MERR B 22 R o X i &5 B K HE 1 AT 2 K HE G A, 25 2R gt
AL = A= K 2 14.4 Ly

3) M BRI A E AT AR MR ELRK I Y A S T R R R A T S N R 2 0
For, AR Tk Aol ) AR S HEAOAR o ) POX T R X, T AR AR I B s S 4
B, AL HE A MRS 2 A SR M B BRI, ARYR BTV AR T B R 4y ) DA R B
R £ BT AR SRR SR A AT I, % P M AR A AR AR AR . A Rk 7 s, kT
I ECE R, EBRYT R EE AR A B R N A R, R A TR SR AR R A S R B ) A R
R 45 R Tk Aol ) AR B e A5 HE s v ) PO rp 2 2R T RE XU (] R R BR(E 60 dB(A). 4
R = NI I Z5 MK T Tk b e s DA ARE GRATELZR) ) P e A I s BRAE 85 dB(A).

4) [E R o BT X B R A B S 7R AR R AR R, 2SR 6 LR LYY IR AL B, SEE ALK
AFRE W)kl 19.8 kg, TEMLEGHIEY RN 223 kg, BH, A BT EWL A 11 t4b
PSP, R RS A5 B OR A, I R IR F 81.6%. 4G REAL YR R Wy Ab BEHE RO K B, K%
BATENRALBE 1 ¢ EYAHERUR K 0.73 to BEEEIALBRIS  BE YT IR W0 BT IR W Ah BRAL BTG e
AR ) )X 28 90 B AL BRI BT IR W) B 2 Kb R, W R AR TE R BEBET E S A 1 A
HAWEK,

3.3 BITHIPRNLERIFMN

1) TR AT HE . SR T KA 5 P H {3 4% B 2% (INOR K ) ) 78 15 45 J5S 300 15 5 0 38 kA7 IR A 0

JF LA VY 38 18 I AX (Fluke 1529) #E47 52 BB s Alic sk, 380 5 40 38 45 BB 7 25040 X L
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Fig. 3 Test results of water pollutants
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BATI A 2 35 min, Hid =135 °C 19 & iR "1 BRERNER
% KJ/I\EQH:‘?EH‘ ] ﬁﬂ 7.4 min. 12{"%?#54‘ Iﬂﬁ{%/@ Table 7 Test result of noise dB(A)
PFESBEHI T T 2 25 TR T T I B i JA]>2 min 8 RAENLE SRAEAEIR MR IR R ARAERR
SR BT IAEE R, A B AS 2 B Ak Bz S ) 58 60
TTE 4 W B R (WA S) B SE ey 120 FHI) 57 N
WY, AR A BT % < i R R 2 R [ 1-30" 5 7 fi) 57 60
A AL, BRI SRS N E RS 140 1L q) 54 60
B, S RTERT—HER A S IR G B, B 1105 AR A) 58 60
TR b, BV SR RUE R R ) Ak B R ) dR 1207 S fi) 58 60
By Bt (ZFI~90 C) FFLLpf Al — @ sg i, [HX} 1-307 F751 58 60
b B SEFE SZ NK, HOXF =135 °C ) iR TH 14 F-eu) 57 60
BEPT BRI A L, I, R SE R A 210 A 58 60
BT TRl S T 2-2() Sl 58 60
3) A FRFLAL . T AR ETV 1Y 58 By I 3 2-3()FPh ) 57 60
50, BAUIR YR AE PR 19.8 kg, R 2:4() FLdm) 58 60
VR 0 A S 49 Ak B [B) R 35 min, A% GRS 3 3101 AR ) 59 60
IS A /N AL B BE T 29k 34 kgeh ', IR 3-20 St 59 60
TH 75 b B A B RS AT B L AS 2 T 16 h L 3-30 Sl 57 60
L MRS A5 1 H AR 2958 0.5 ¢ 3-4() ) 57 60
4) WAFE S MAS . T BT R P R R b 3 1 71 85
WRBATH R OUEFEK . B, KUY SN 2 76 85
BE, P, AR KA 8 i AR K R L 3 7 85

AT . A, BRI (I IE Y
MIFEK 54 0.85 t, FEHL IR A 363.6 KW+h, Ab3f
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BEERFW, PR P AR EFE D A B AL
AL

(a) AR HE R (b
:l: N
4 LEig 4 REBERNGE
1) i AR OB YT R YW T A FE R Fig. 4 Temperature test position of device
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H 2R N Y B IB 5 AT I 28 760 A RS B AT & 22 (o, Table 8 Test results of temperature C
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BRI ; S E, RUEZEME ARG 1 = 131 1324 1.4

Rl BB

PR P LA BS RE Y, 7= A R W B s 94 94.2 02
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IR, TR A 5 Ao 35 e W HE WOk b . AR R 30 e SRS
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EyF RIS B E R, HAN IR EEST R Y Fig. 5 Relationship between process stage and time of
iz A Arb TR R R T R A A frictional heat treatment
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Application of environmental technology verification in disinfection treatment

on medical waste——A case study of a frictional heat treatment
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Abstract The ecological environment innovative technologies could be evaluated objectively and scientifically
by the Environmental Technology Verification (ETV), thus the technologies could be effectively popularized
and applied. The frictional heat treatment technology without targeted technical specification was evaluated by
ETV method in this paper: The results showed that the average killing value of the indicator culture in the
medical waste'was more than 4.0, which met the requirements of disinfection. The discharge of waste gas, waste
water, noise and other pollutants generated during the treatment process all met the requirements of the standard
for pollution control on medical waste treatment and disposal. The calculation of solid waste production, water
consumption, electricity consumption and operation cost indicated the low consumption and cost characteristic
of the frictional heat treatment device. The ETV case study indicates that the frictional heat treatment is a viable
and innoyative technology to treat medical waste.

Keywords Environmental Technology Verification; Frictional Heat Treatment; Medical Waste; Disinfection
Effect; Pollution Control
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