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Summary

This survey report summarizes the findings of a feasibility study for a construction waste
recycling project in Shenyang, China, as part of Japan’s Ministry of the Environment’s Fiscal
2018 Initiatives to Promote the Development and Commercialization of Environmental Industries
Overseas.

In recent years, China has been generating approximately 3.5 billion tons of construction waste
annually, which is approximately 30%—40% of China’s total urban solid waste. Supposedly, only
5% of this waste is recycled. Most of it is thrown away in outdoor trash heaps, which occupy a
great deal of suburban space. The securing of areas for landfill is thus becoming an urgent need.
Moreover, landscape destruction is becoming ever more severe, and some regions may become
prone to problems such as landslides after rains and farmland contamination. Proper disposal of
waste is thus a pressing issue. Japan has been recycling its construction waste for approximately
30 years; hence, it has developed a technologically and institutionally stable recycling system.
Taking this technology and knowhow to China represents a major business opportunity.

This project consisted of a feasibility study on the possibility of partnering with a local firm to
build a recycling plant capable of processing 200,000 tons of construction waste annually in
Shenyang City, Liaoning Province, China. The main findings are summarized below:

* We surveyed the status of local construction waste generation and disposal and the systems
involved.

* We reconfirmed that the local government feels an urgent need to have construction waste
disposed of properly.

* We drafted an overseas development and commercialization plan with a local counterpart.

* We confirmed that with regard to raw material procurement, at least 200,000 tons can be
collected and recycled per year.

*+ We presented this project proposal to the Liaoning Province Urban Construction Agency
Regulatory Authority and discussed it with them.

* An examination of the project’s profitability found that at Step 1, the operating margin would

be 37.3%, with a return on investment of 3.8 years, while in Steps 1 and 2, the operating
margin would be 10.5%, with an ROI of 8.8 years.
* An agreement was reached to establish a joint venture with the local counterpart firm in 2019.
* We zeroed in on some future issues involving commercialization and drafted a business

development plan that addresses those issues.

On the basis of the above survey findings, deliberations and preparations will be undertaken
primarily by the joint venture firm to launch a pilot construction waste recycling business in
Shenyang City, Liaoning Province; moreover, business development will be done strategically in
partnership with local government authorities.

Given below is a summary of the future steps in this overseas development plan:

+ 2019-2020: Establish a joint venture firm with the local counterpart.
*+ 2020-2021: Goal for starting the pilot business using a PPP model.
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5L 13-0 (B 13mm LA F OWf) DA FE B O

VYA 7V TF 5 MBWT, 85 13—0 OAEERICHOWTLUL FICE#H TS, 7Tk
7ur—bL LT, =R Ty x~T VR T7 =X THRBEZMHEL, —R7 T v ¥
X, —IRT T ¥ TR L, SRBIRE A TR 13—0 28T 5,

—W& 77 v % & LT PRCI200P Bl — 7 T v v &, ZIR7 T v % & LT ACDIB
WA Ry N7 Ty L, FOUPREENILL T OIE#RAZ W TRET 5,

)—k7 7 v % (PRC1200P) XLEERE
0—L7 F v ¥ OBEE NI FORXEHWTEHET S,
Q1=BXSX (60X © XDXN) XWXF (t/h)

Rl O & BLUEE
D: m— (JF) £ 0.58 m
B : m—/LiE 1.15 m
S &y b (AR 0.17 m
N : [A[#EH 3. 5min~"
W B R E 1.48
F @ EIEFREK 0.75

Q1=1.15X0.17X (60X 7 X0.58X3.5) X1.48X0.75
=83 (t/h)
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(ii) —%& 27 Z v+ (ACDIB) ALFHAE
WUPREE S Q2=3, 600 XEXDXWXVX p (t/h)

F=CXnXS/K
Rl DO & HUEE
F: REIFR%L 56X10° -5
D : D v — 28 (FI8fSeimtl) 1.0 m
W o v — 2 iE (FTE70E) 1.05 m
V:oa—% (FI75eim) & 26m/sec
o o JEERO RS e E 1.48t/m
C: fiEARER (RRBR - BBR L 0 HE ) 3.5X10° -4
n : FTE-O M JE G HESIE 4 5|
S EERR & D/ R 0.08 m

K: BAFREIORE S (WEEEES0% 0.2 m

I S < BHE
F=3.5/10, 000 X 4 X 0. 08/0. 2=0. 00056

ALFREE 71, Q2=3, 600<0. 00056 X 1. 0X 1. 05X26 X 1. 48%81.5 (t/h)

(ifi) 8L 13—0 AR
AFERIL, IR T v R MBI > THIRESN D Z L1272 5,
7T X W) O, 13—0 135 61%TH 5D T,
Q2%0.61=81.5X0.61=49.7 (t/h)

B 13—0 OAFERIT 50 (t/h) EHRETH,

L.

< JEEIOMANY o 7 v (RFfE. BEEE. A O N7y PR LE)
< JREEROMRIR (B, SRR, MEMER L)

c AR —Z—DER

- BB OARRE (FTBFDOEEER A2 L)
HBIZEVRELEDDLZ LB D,

LSO U A R 2-212, BT T v PEREIXIZ X 2-6 (2T,
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7 2-2 EAMEERU A b

&K= £ FR ik g #;h e
No. NAME SPECIFICATION | Q" ty POWER REMARKS
1 JEURFAR o X 1
2 JYVY) T 4 —& GVF1045H 1 15. Okw D3t
3 o0—/V7 T vy PRC1200P 1 18. 5kw X 2
4 B at= s 750W X 1. bM 1 1. bkw NESCE-V
5 feadetg No. 1 750W 1 6. Okw R
6 4 JE AR % 750W FH 1 0. 03kw
T |\ AT NI Ty ACD1B 1 55.0kw | A A==+ b 1.5kw
8 U A DLW-V30,715 1 5. bkw a7 L w5, Bkw
9 fadekg No. 2 600W 1 0. 75kw Vi
10 A Y= NSR41024 1 7. bkw
11 fs %% No. 3 60W A 1 0. 75kw Tk fg=
12 BIEIR R w28 1 JRENTE— 4 0. 4kw
13 N7 A BF5035 1 3. Tkw
Bl | AL~ ha ¥ | 750WX 14. OM 1 5. 5kw
B2 | AL ~UL b | 600WX 17. 5M 1 5. 5kw
JZ— )Lk
B3 ) 500W X 4. 5M 1 3. Tkw
o ‘//\*\7
A2 — )Lk
B4 ) 500W X 23. 5M 1 3. Tkw
o ‘//\*\7
U A —r Lk
B5 ) 500W X 4. OM 1 3. Tkw
o Y
B6 AL a3y 600W X 8. OM 1 3. Tkw
B7 [N R N S ¢ 500W X 10. OM 1 3. Tkw E
B8 AL f a3y 600W X 14. OM 1 3. Tkw
TV T B —
B9 ) 500W X 6. OM 1 3. Tkw
o ‘//\JV
TYVRYT K —
B10 ) 500W X 41. 5M 1 7. 5kw
o ‘//\JV
Bll | GIHIARE = Y 500W X 18. OM 1 3. Tkw
B12 | UIHIM RS = Y 500W X 4. OM 1 3. Tkw

) FrE#E) /A EF - 191, 93kW (200V/60Hz)
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3) RPF#ET A
(DRPF 4LEE 7 &1 —
A4 % RPF AL 7 o — %[ 2-8 777,

JREFZA

oy —
(R TR
B e T B B e I
e T e I =
EE
X 2-8 RPF AL~ o —

QR TEERE SRR

MRS

(i) # B IR

(i) ® A MH—II—150

(iii ) L il Y . BRI IARAF T (T 4D)

(iv) 50 B ¥ & K o507 »Z—fkfbh

(v) ¥ e ft =3
s A7 Y 2 — PIREE D 0.35 m
A7 U 2 — i d = 0.25 m
- P R B v F p = 0.165 m
c A7V a2 —dh AR n = 2 N
R =T R = 68 min-1
BB R a = 0.028  (WEAL[AIMEFE O R BRME)
B t i y 0.35 t/m’

(vi) &L il HE VAR
Q= S X P X n X R X K X 60 X y X 1%
S ¢ AZ YU o —PURW

. _ D2 % - B d2 X T
1 4
9 2
_ 0.35 Z 3.14 B 0.25 Z 3.14 = 0.047 ot

Q= 0.047 X 0.1656 X 2 X 68X 0.028 X 60 X 0.35 X 1
= 0.6 t/h
0.6 X 8h = 4.8t/H
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2.6 HASHEA

FHEIRF O FER SR A R 2R 2-3, SR ME 2% 2-4 1”7,

R ERBE NI2EN =¥V aRX b E IFEHOT =0T a X bOER)
- B &4 2{EA/FE

<& RN K 7.5 A

- B ERIZEER 1 15. 8%

# 2-3 FEBRME

7 b /NEE TH/E 418,400
g i 5e e b 158, 400
BEFEW AL PR ZE5E 260, 000
JER it AE TH /% 310, 562
R £ ) 2 W0EL LT 93,900
=T 4 VT4 98, 712
AR A % fifi 2 D 5% 45, 950
95 B H 72, 000
5e L Fl 4% /gt TH/E 107, 838
AL % 25. 77
e ANt FA/E | 41,840
FELED10%E LT 41, 840
N Bl
R FH/E 65, 998
HEREE % 15. 77
# 2-4 HEEMEME
@izjnnﬁj)—(/dm)\
it g HAL HAll HAL e b BT
Eﬁﬂ’iﬂ 160, 000 /4 400 M/t 64,000 | TH/4
A IREL 18, 000 t/ 1, 500 M/t 27,000 | TH/4
+- ek B A 2,000 t/4E 700 [/t 1,400 | FH/4E
I BArAr T T 2,000 t/4E 18, 000 9/t 36,000 | FH/4
A i 2, 000 /4 10, 000 M/t 20,000 | TH/4
W5 Ak 2,000 /4 2,500 M/t 5,000 | FM/4
RPF 2, 000 /4 2,500 M/t 5,000 | FH/4
/N g 158,400 | T[9/4F
BEFEY) WLER LA
[ mn | Zeegr | wigr | gl | wifr [ ge k| By |
D% | 1,300 | M/t | 200,000 | t/# | 260,000 | TH/4E |
DA =y LaRb
HAH B f L ff ERA e HLAT ftfi b5 XA
a7 U — SRR 150,000 | FH/& 2 = 300, 000 TH
AR A B 70,000 | FHM/&H 2 B 140, 000 TM
TR S A 250,000 [ /5 1 W 250, 000 FH
5 R — Rk 20,000 | FH/& 1 & 20, 000 T
i RPEIEALEL T A~ 100,000 [ FH /50 1 Y 100, 000 TH
Ny IR — 14,000 | FH/& 5 = 70, 000 TH
Ta LA — 15,000 | TH/& 2 B 30, 000 M
T4—2 U7k 3,000 | FH/H 3 = 9, 000 TH
/NER 919, 000 TH
AR [ 20, 000 M
A [ 0 +M
* & ik 939, 000 TH
H @5 v=vrazxh
PN
[ =# [ A% | vogpmt | ®fr | fEk& | |
e | 60] 100] TH/A | 72,000 | T/ |
2—F 4 V74
HA 1 2% BT HAM BT fifi k5 HLAT
&7 200,000 [ kWh/H 13 [ /kWh 31,200 | THM/4
% h 1,770 L/H 110 /L 67,512 | TH/4
NEE 98,712 | TM/4
A 7 PR A
T [ zedm | ik | wifr |
[ #emEme |[E#&ose] 45,950 [ FH/E |
ém’éiﬂ'&ﬁ'&t} A AE B
A Zefm | ks | wifr |
wfy | Eo10% | 41,840 | FH/AE |




2.7 Wpph B3I & % BRI AL BRI A R

REZEICEB T 2 REAMIBEIROBRGEL, HENZ AR, FER kg, 02 Piti&Eo 3o

DIEEETIT 9,

- PESTHECR 0 19 5t/ (BETRER 95% & L TRE)

- BEEPE AR EEE (80%) DR, BonsE
AL (10%) D IRA TR
AER—F (1%) o HEELRA
< (%) o B ECR
<9 (%) o BARIERE
B A <3 (%) D AT AR
JEZ T, FLFORSE (%) 0 BT

F116 5 t
K2t
0.2 5t
$10.2 5t
0.2t
0.2 5t
0.2 5t

RN AYEHEIEE 592,44 5 t-C02/4F (HRACERIREL L L CTatE)
NRRIE, AREBREHNC X 2 HIER 2.3 5 /4, RPFIZ K D HIBESD 0. 14 5 t/4E,

AT HARBREA R —L~—

MR RT AP BERE - W - AR TRESE - P

https://ghg—santeikohyo. env. go. jp/calc

(BB H 2019452 H 28 H) IS, B A B REIE I TER

AR FEENE: ¢ 14. 41M]/kg (3, 442kcal /kg)
IR FEEE: - 25. T2M] /kg (6, 142kcal /kg)
A ERRGE CO2 PEHIAREL « 2. 33t-C02/t
7T AT 7 FERREE CO2 HEHIFRER ¢ 2. T7t-C02/t

RPF #Z\&: : 16. 75MJ/kg (4, 000kcal/kg), RPF FH7*T 2 F w7 3E| & L CREA

C T O, FBIREE, #FKIGY, RRTGROBEESIRNEH 5,

2.8 FHEMAT V2 — LR

(1) ABBEHEAT YV 2—L
BB & A7 Y 2 — L &BFK 2-5 1RT,
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F2-b WAHRA LA Va—b

REEA - FENE

101

114

125

2H

34

BT R D R IE

HEABERLI O OHMIBHRHN

1—1—1 HEHBE HEEEE, S O R

1—2 BHERERE

1—2-1 ABREREFLOWHE

2. xtSmHkic i A EREE

2—1 NEEEMORE - AEORR

2—1—1 SCEIRIAESBMERAIC X 2 Bl E B o iR

2—2 BEEHLA - VYA 7 VOBEBIERE - BE

2—2—1 XEHESE TV > 7 A XD B LR E O EERE

2—3 #H2- - BHERR

2—3—1 XML T Y 2T kDB RERI O

2—-4 FRHORKEIR

2—4—1 BHEIRE & IE TR A i & IR RN O RRE

2—-5 BHABFTENCETIEEDEETHORE

2—5—1 BHITE~OET Y T

2—6 WAL - BETXLVX—ORHEM

2—6—1 BHFEAEMRELE~OLT YT

2—7 HBINLERIX}P

2—=7—1 A=VxnNraAb, Fr=vr7axboHfi

W D AL - IR 2

3—1 BHIZBII2BEREZEDOMARAE

3—1—1 HMEHEE~OE T V> 7 RBEIEY 5 A T S A

3—2 RPFREIERBET T DRI

3—2—1 HMYTU T LIRS

3 —3 RPFUERBR

3—3—1 BHFEFEMOIMR L A D RPFRLER & 85

41 RKELORMICHDLBEML %, NCORMA L oW S

5. BMBEREARY—2s v a vy 7EDHE

5—1 U—svav7TOHRME

6. ] DF

6—1 HEEREM

6—1—1 HEEGERELR, HERINTFOR

6—2 REAWEERZR

6 —2—1 SESTHIBE, HAERAE, Co2dkH & o3RI O Rl

6—3 temZES

6—3—1 PBEITHEPEE~DOLT Y 22k 52T EEORGE

6 —4 EBETRMEDOM

6 —4—1 HEBAREMEOREN & 5%

= £t 1E BX

HEER OB EERER

¥y A TN €=

A

\ 4

|¢I’n”l?&“:.—

o]
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(2) HRAEHE T

ARFEZEOHEME & FHEALFEE 2% 2-6 1T,

#*2-6 HE(LETEE T

R

R T

2018 4F &

- Bl FEREGA A
7B == [ L HEERR DR E
- BIHWBORF IS 361 T D R R M PV OB R E EV —x v VS I —7

DB

- BB~ DS - ik
- Atk OHEMERRNS & I o DAL

2019 F

- BIMBOR OBORRE W6 ~Zl L, BURKOKRE EFITOX A I T H T+

Yy F LN G, B 72 —3— b LIEETHERE L T <,

- B IS 1T DI, BOROKE & [FRFIC, BURFEA ARSI B FA

T ARA DR« VYA 7 NVEEDLD BT ik, 5% OERBEIEY
Ut A 7 VREEDO IR Zm L S¥, BB OEEEZERT 2,

2020 FE

cJHEREFEM) A I NDARA 0y N TT U beNb TS,
C FESFRIZIB A RER M B A Yy 7 T v L, BRABOEANLEE 2 A X — b

S, BFERINCALER S B & FREEI A LR LT <
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3. XGHUIEIZ I 1T % BLRFH A

3.1 hEEE R EL Otz - BEFIRDL

(1) #h2 - BEH & HELR

1) fha - B

HEER R E ORGSO FEICALE T D, FE IR, A B2 RITRRKI L 2R T T
bt L R LT D, £, MR TTWAR, BA, BEICHIEVLEICSH D, HEL
OB, DR RBEHHERTH 5, HALHG CHE—, ROV KEMEFERZ DL, TORE
SIZEED 12%% HHTWD, £ LT, FALHX 5 3EILIXIZ8E U5 EE7ekE Fr— K k=
WALE L, 93—y N7 T ERTFLEERGHITHS L L HICHERIMX K ONE > T
NVHEHIX OB OB N Th D, BIZ “—H—1” @R ORI B OEE 2410 T
by, FE, Tran, e U TRFEOERELRIFENLR L >TND,

WEEEE DOEIFEIT 14. 8 kit KFEVEFEHRIE 2, 292km T 5, T RKBeM:ZE MK I8 L.
PUZERT->E Y LTV 5, BEEE R TIIEET 14 M, 1 (1, X) 100 B, #8 A 11X 4, 380
FANGELTWD, EEEIITEENTREOH A ETELMO—oTHY , 2ETERT
RLEBEEZZRTIZAETHDL, TOHTHRMRIEE L OEME TEIL, FICHEELTWD,
BeIL, famE. BB, Ak, SBIMEEER &R THEICET 2R MEEICB W
TIEAETHEHERMEZ HD TV,

KREEOXRHIE TH HiEMTIE, WEA D 829 7 A, MHifg 1. 29 ki, GDP 5, 865 {7t
(9 9k 7,945 {i& 5,000 J5H)) (2017 4F) THYH . — AH72 D D GDP 1% 70,748 st (118 J7
1,492 M) Tho, EEiL, BEEOEHTHY , TEHALM S — DR TH 5,

EHTTORIEREIL, BFEOBEENHD, A A PEXEITEM, BEIE, &1, LT, A,
AR, ERI ETRIEN B 23— L TEY, £, ERRERESE 2 Y — R4 24e%ER
SEAFET D, Fio, RIFREEET = — 1BV T, B D FitE T2 < opEE
AL TS, &G & TBROMRIEAT X, FopbrsepkBd 138 BEEE. Ko 27 12, s
BB BB L, JEG 7 K OMIE T T AR 17 0D PE T8 SRS 1T TS 70 A KONl S &
eIk D,

2)  HUERIRM

ER T (X 3-1) 13, EWPEEOFPEICSIH L, B & AR L E N T\ D, M
FENAER L, TRA IR E L TAN > TV, @R OWRIL 44TmTH 0 | FefKHhR
DU SmTH D, ERFEEMOREEIC LY | FBUBE T Clixe . ZEROBIE,
ok (X 3-2, K 3-3) BRETDHZELHY, LAWMOMERIENES, 2 D7 EEpEH
W) D3 IEAVER S B S SR OB OFRE & 72 > T D,
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https://baike. baidu. com/item/?tH/130347?fr=aladdin
(kB R @ 2019 4£ 2 H 28 H) T, BRRRADLIRREE I TR,

(2) HIEHr R BUR O B T AR B S

FIUFEF ERIE, HAbHF TEEMOBEREIZ (o0 T, = 0] v Hke
ARz LW, To0BEH ] X, ThEEN L TR o225 |, HEEOH
BAaHEtET D ), TATAIE 2T 5 ). TRADRRE Lk#EEX D) ThD, [ Z o0kt
X MR o EESE ) TEAeEoE ), MRERiER) Thbs, [F1+=K
T AREHE CIE, TRBREOEBLZMMT 5, THEEARRT 5, [RROESE 4D
LCAETT 2. i, ==, Bk, WHORBESEZ/LT 5] 2HIE L diude s
WV, ERIBLTND, EmIMEFIT 2018 45 3 AICBIfE SN 2FE “WR” B Efder
UL TERS & HEIE, 205 5 D ANADN S D DD RE T 2 BEICBEIT T D, Z ORERIRERAMT:
ICHEFEN TV D IEHERT X 2 LR AT ORBEEX & L, BEA 7T Tl < by ic b e
BhHz, V—RT2%EEZR-3T2L) LHERLE,

[P E e R [EF RO Rt TR ORRICBET 235 TE R . [2016) 7 5
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EFBPEAF AL LI ERRRETH H, BALHIF L, HBEAICHFITH Y | InEOHB
BEELE L, AEEERENSATLH 5, BALHFIE, EFEEEABICEEL KIETTITE
BEOFMRILERICE > THIEFICEERMIK TH 5, HAL T O 2imp = B 4 i
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(2018 4 9 HEEE T) 1%, M OBREEXIK & FAEm ~DOBUEIZET LTz, RIFFZ, T4
EfEFAL T & TEREMZ T T VT OEZFMOEKE ORI AT TR A THD,
ZDH B, FHOFBRMIEIC S8 D KEICHEAE L T2 BERRBEEEY) 0O [ ALEE O EHL)N
HERGREE 2o T D, BARMIZIE, @5 THEBUT OB/ 300 AKH| <, HBEXBEIEM DR IE
EF KT HE K E D FEEITV, EROEBLICED LA TN D,

3.2 E LIV DETIVEEHEN— T DIER

(1) BEERFRX HEEHX) &R R

RKEEDOSNDL FFIZBWTIX, 77 FYEHOBRENEE TH 5, BLHIZ B THEEYL
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