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Deshelling water caltrop
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簡報者
簡報註解
產量及面對的問題


Challenges on environmental and air pollution

Because of high lignin content, the WC shells are hard to be decomposed.

Discarded WC shells

Incinerated WC shells

, . _ Incinerator combustion
-> Disposal costs:  7.79 million / year and air pollution. 18


簡報者
簡報註解
產量及面對的問題





Carbonation system in Guantian

-.4 -.4

A simple Top Lit Updraft, TLUD carbonization system

was used to produce the water caltrop shell biochar.
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First-generation Carbonation system in Guantian
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Carbonization furnace first set up in November, 2015



First-generation Carbonation system in Guantian
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Carbonization furnace first set up in November, 2015



Carbonation system in Guantian

Carbonization furnace system set up in August, 2016, supported by
Environmental Protection Administration, Taiwan

Operator : 1 person; Daily: 1920 kg (shell) / 400 kg(biochar)
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~ % & 17 ®R# P (elements analysis)

F & ER N% C% H% S%
Test 1 0.81 80.72 2.46 <0.10
Test 2 0.78 80.47 2.49 <0.10

* C content > 50 wt.%

* H/C ratio =0.03 < 0.7 (IBI ; EBC standard)



Biochar Quality confirmation

High surface area and carbon content:

Test items

Other analyzes

EBC
Premium grade

IBI
max allow thresholds

water caltrop-shell
biochar

C(content %)| BET(m?2/q) Mo}g{i (|)‘|/C
>50 >150 <0.7
>60 - <0.7

70~81 216 ~ 425 0.0306
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Biochar Quality confirmation

Low heavy metal contents:

~ Test
items(ppm)

Pb
Cd
Cu

Metal composition analysis

biochar | certificate) Initiative) tandards
2.19 <120 70-500 <15
0.46 <1 1.4-3.9 <0.39
4.3 <100 63-1500 <20
4.24 <30 47-600 <10
N.D. <1 1-17 <0.39
39.7 <400 200-700 <50
8.75 <80 64-1200 <10
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Biochar Quality confirmation

low dioXxin content:

U EEBHHERSE R F)

SUN DREAM ENVIRONMENTAL TECHNOLOGY CORPORATION

1Bl #£%: <0.02 ng/g

ikt PP ELET ¥3638415%

40768

EHEM: BRAIRHAS
ML AR

B s iR B R

F £4% - ERSD10501201
€ 3% (04)2358-2525
% A - (04)2358-2020

WAREFH]

WK B R

105/12/10

105712721 16:45

thou#3k - 01051221A #®EBHC 105/12/29
HHEREM: BIRDARBILER #4543 © R1051201011
HifWE . GHTEEREAD B & A BlTE

%A B L g o N E & fa f: 3
A F AR % 0.001 NIEA M801.13B ng I-TEQ/g
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Biochar Quality confirmation

b AT R ]

SUN DREAM ENVIRONMENTAL TECHNOLOGY CORPORATION

it © &P T EELE T K3688415% H £ 4% - ERSD10600379
E % (04)2358-2525
% & : (04)2358-2020

FAEeFR] 0 106/06/21
HHEM . BRI R$

ot B4 T B WAk B R ¢ 106/06/23 08:15
ik - 01060623A #4EBH 0 106/07/13
HEEM T BIRHRFLER #/E %% - R1060379011
FikE ShTEEHE B % A BlTE

53R B B AE WA & E M ] 3E

A F Rk % 0.001 NIEA M801.13B ng I-TEQ/g
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Biochar Quality confirmation

LR B F AR R E]
SUN DREAM ENVIRONMENTAL TECHNOLOGY CORPORATION

Wikt & PN EELE T L3645 % %43 : ERSD10600396
& 3% (04)2358-2525

% A - (04)2358-2020

t o A EA
*i m:r#ﬂ %21 %&%‘

$RAERFRT 0 106/06/28
R AIRHRE
oo B 45 T S4B WAERERI ¢ 106/06/30 16:50
¥k o 010606304 ®EBH - 106/07/14
BHEEM D BIRHARBILEE #|E 43 - R1060396011
FARMEE 1 3K B & A BTF#®

W5 1A B w5 {E Wi E 2 e it

BRFRKH ND NIEA M801.13B ng I-TEQ/g MinDL=0.000428
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Biochar Quality confirmation

In the presence of sodium and potassium ion in WC shells,

the biochar of the WC shells is alkaline.

Electric Conductivity

H
P (us/cm)
1.0 g WC shell biochar + | 1.0 g WC shell biochar +
50.0 g water 50.0 g water
Batch 1 9.66 1424
Batch 2 9.62 1368
Batch 3 9.15 2422
Batch 4 9.45 1408
Batch 5 9.05 1324
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FLAfcE bR ng

] e EE | . " s o - " THEE 828 | . ..
JIER BB e FE1H% 20 | B3 | B4tk | 5% | Fotk - Q) R REXR
HE 20 15 | 15 | 17 | 17 | 13 16.2
1 RN 62
RE 10 9 9 10 9 7 9
B HE 21 25 | 21 | 29 | 28 | 28 | 253
2 F500(g/m?+ 442 7.1
BE&400m "E 9 11 | 10 | 10 | 12 | 13 | 108
T e 25 19 | 22 | 26 | 26 | 26 | 240
3 | B 182 | 2.9
B/ 200m RE 13 11 | 14 | 14 | 16 | 14 | 137
HE 31 29 | 28 | 32 | 28 | 29 | 295
4 f%1000(g/m+ 502 8.1
B& %400l RE 15 15 | 15 17 | 14 | 15 15.2
N e 28 30 | 27 | 23 | 27 | 28 | 27.2
A& /%2200ml RE 16 16 | 16 | 11 | 12 | 14 | 142
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>&/cm 120 120 118 113 471

FTE/cm 10 13 10 10 43
£&/9 500 650 450 310 1910
2% B 19 33 30 23 105
2 E£%/9 80 100 100 90 370

>+&/cm 85 93 90 80 348
FTE/cm 10 11 8 10 39
g&/9 200 250 230 150 830
5 e/ 12 18 13 11 54

[ A ¢ 50 65 50 40 205
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Construction of the water caltrop shell
carbonation system for heat reuse

Using WC shell instead of nature gas =» biochar and heat.

A 9

v - _q' 4
. Y

ol =Py




\,-7‘\"\
Y

e

-
J
g

g

A

N

g




Construction of the water caltrop shell
carbonation system for heat reuse

Heat recovery kiln

[
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Community economics in Guantian

Water pheasant
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