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Acronym Name Country No. of cultures
lodged
ASIB Algensammlung am Institute fur Botanik. Austria 1570
ATCC American Type Culture Collection. . USA 108
CALU Collection of Algal Cultures Leningrad Univ. USSR 600
CAUP Culture Collection of Algae. Czechosl. 140
CCALA Culture Collection of Autotrophic Organisms. Czechosl. 498
CCAP Culture Collection of Algae and Protozoa. UK 1631
CCMP Provasoli-Guillard Center for Culture of Marine USA 1000
Phytoplankton.
CS CSIRO Culture Collection of Microalgae. Australia 300
IAM Institute of Applied Microbiology. Japan 500
IPPAS Culture Collection of Unicellular Algae. USSR 340
LMS Carolina Biological Supply Co. USA 165
MUACC Murdoch Univ. Algal Culture Collection. Australia 157
NEPCC North East Pacific Culture Collection. Canada 340
NIES Microbial Culture Collection. Japan 500
NIVA Culture Collection of Algae (NIVA). Norway 260
PCCIP Pasteur Cultrue Collection of Cyanobacterial Strains. France 200
PLYMOUTH Plymouth Culture Collecti;m.‘ UK 150
SAG Sammlung von Algenkulturen. Germany 1400
SvCcC Sammlung von Conjugaten Kulturen. Germany 400
TISTR Thailand Institute of Scientific and Technological Thailand. 108
Research
uTcc Univ. Toronto Culture Collection. Canada 148
UTEX Culture Collection of Algae at the Univ. Texas at Austin. | USA 2089
UWO Culture Collection, Dept. Plant Sciences, Univ. Western | Canada 133
Ontario.
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Country Alga
Bolivia Nostoc commune
Burma Spirogyra
Chad Arthrospira platensis
China Nostoc commune var. flagelliforme, Nostoc edule, Prasiola yunnanica
Ecuador Nostoc commune, N. ellipsosporum
Fiji Nostoc
"Himalayas" Prasiola
India Lemanea mamillosa, Oedogonium, Spirogyra
‘Indochina" Spirogyra
Indonesia (Java) Nostoc commune
Japan Aphanothece sacrum, Nostoc commune, Prasiola verrucosum,

N. japonica '

Mexico Chroococcus turgidus, Nostoc commune, Phormidium tenue *tecuitlatl®
Mongolia . Nostoc commune, Nostoc edule
Okinawa Nostoc
Peru Nostac pruniforme
Thailand Nostoc verrucosum, Spirogyra
US (Hawaii) . Enteromorpha
USSR (Siberia) Nostoc edule
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Pond area Annual Production’

Company Location x10° m?) (tonne dry wt) Species used
Soso Texcoco Lake Texcoco, Mexico 120° 330 S. maxima
Proteus Calipatria, Calif., USA 50 130 S. platensis
Spirutec Chandler, Ariz., USA 20 50-60 S. platensis
Siam Algae - Bangkok, Thailand 18 60-100 S. siamensis

(=S. platensis)

Blue Continent Chlorella Taiwan (north) 30 50-60 S. platensis
Spirulina Research Laboratories | Taiwan (north) 66 120-150 S. platensis
Tung Hai Chlorella Industries Taiwan (central) 30 50-60 S. platensis
Far East Microalgae Industries | Taiwan (south) 33 50-60 S. platensis )
Nippon Spirulina Miyako Is,. Japan 13.5° 10-40 S. platensis

*nanasaaunele 1 1
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Algae production level

Usual requirements

Type of culture

Types of enclosures

Culture volumes

Extensive natural

enrichnrent of
water

phytoplankton
Semi-intensive Enrichment Batch or
induced blooms of filtration (semi)-
natural phytoplankton of water continuous
Intensive uni-algal Preliminay water | Batch or
cultures (axenic) treatment (semi)-
Inoculation continuous

post-larvae, growout), fish,

abalone seed, Brachionus,

State of algae | Algae-consumer Examples of commercial
relation consumer species
Live Grown together Bivalve molluscs (larvae,
shrimp, zooplankton
Live Grown together or | Penaeid shrimp larvae,
separated
fish, shrimp, bivalve
molluscs (larvae and
post-larvae), zooplankton
Live or Separated cultures | Bivalve molluscs
concentrated/ (larvae,conditioning of
preserved broodstock), penaeid
shrimp larvae, Brachionus

Sea, lake, lagoon,
pond

Sea, lake
lagoon,pond,
tank

Tube,

erlenmeyer bottle,
carboy,

vertical tube, tank

>1000m’
outdoor

>100m’
outdoor or
greenhouse

1m’to<100m’
indoor or
greenhouse
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Class Genus Examples of application

Bacillariophyceae : Skeletonema PL, BL, BP
Thalassiosira PL=BE, BP
Phaeodactylum PL, BL, BP, ML, BS
Chaetoceros PL, BL, BP, BS
Cylindrotheca BLE
Bellerochea BP
Actinocyclus BP
Nitzschia BS
Cyclotella BS

Haptophyceae Isochrysis PL, BL, BP, ML, BS
Pseudoisochrysis BL, BP, ML
Dicrateria BP
Cricosphaera BP
Coccolithus BP

Chrysophyceae Monochrysis BL, BP, BS, MR

(Pavlova)
Prasinophyceae Tetraselmis PL, BL, BP, AL, BS, MR
(Platymonas)

Pyramimonas BL, BP
Micromonas BP

Cryptophyceae Chroomonas BP
Cryptomonas BP
Rhodomonas BL, BP

Xanthophyceae Olisthodiscus BP

Chlorophyceae Carteria BP
Dunaliella BP, BS, MR
Chlamydomonas BL, BP, FZ, MR, BS
Chlorococcum BP
Chlorella BL, ML, BS, MR, FZ
Scenedesmus FZ, MR, BS
Nannochloris BP, MR, SC
Brachiomonas BP

Cyanophyceae Spirulina PL, BP, BS, MR

PL, penaeid shrimp larvae ; BL, bivalve mollusc larvae ; ML, freshwater prawn larvae ; BP, bivalve mollusc postlarvae ;

AL, abalone larvae ; MR, marine rotifers (Brachionus) ;

freshwater zooplankton.
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BS, brine shrimp (Artemnia)

. SC, saltwater copepods ; FZ,
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Cultivation
~ system

= ;:"?Ph‘otoautotrophic
| Photoautotrophic
‘Photoautotrophic
| Heterotrophic

Heterotrophic

CSL = Cell Systems Ltd.
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( Biofertilizer and Soil
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Test alga

Biotin
Vitamin B12

Ecotoxicity

Eugle;‘wa gracilis

Asterionella spp.

Ochromonas danica

Amphidinium carteri

Thallasiosira pseudonana
Scenedesmus quadricauda

Selenastrum capricomnutum
Skeletonema costatum

Ankistrodesmus braunii
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SEWAGE &
ORGANIC ALGAL CELL
WASTES ORGANIC  DISSOLVED ™ SUSPENSION
S e ATTER. | OXYGEN
\ ALGAL
BACTERIAL PHOTOSYNTHESIS
OXIDATION
ORGANIC CARBON DIOXIOE
SLUDGES AMMONIA b
PHOSPHATE SUNLIGHT
CONTINUOUSLY MIXED HIGH RATE POND

il 6 uaneipdnsseanisiineendiaulasnisdanseiuasesaminglussuy HROP

A1397 13 @avsrefinulutetindadindefiinnsiAueandiat (high rate oxidation pond, HROP)

Class Genus

Chlorophyceae . Euglena
Chlamydomonas
| Chlorella
Scenedesmus
Micractinium
Ankistrodesmus
Cyanophyceae Anacystis
Oscillatoria
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Step Ahead to Full Service Manufacturing Solutions with AlphaSour

Quality is the foundation of our business
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Mighty little investment . . .
Mighty big performance!
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1

T UM T COMPACT-TURN CNC LATHE

8" chuck standard equipped
*2.5 m2 (26.9 ft2) floor space
¢ High-rigidity V8 turret

- i  Spindle speed: 3000 min-{rpm} (powerful VAC motor)
/ = 7 » Tailstock for more bar work: MT 4 (optional)
/“\ S ]
Zg?zg T;m\/ *OSP700 CNC (One-touch IGF-L: optional)
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ARCHITECTS ONE HUNDRED AND TEN CO., LTD.
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3388/70 - 71 20TH FL. SIRINRAT BLDG.,

RAMA IV ROAD, BANGKOK 10110

Ins. 367-5788  Insans 367-5074-5

TEL: 367-5788  FAX:  367-5074-5
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GIANT CONSTRUCTION CO., LTD.

100/754 Zaehd@wIfiAN 1 awwnnaleSu 1IAs1aNs17 ANy, 10230
100/754 SOl SENANIKOM 1 PHAHOLYOTHIN RD.,LADPRAO BKK10230
Ins. 570-2996,570-2433,042-0592-4 fax : 5702433 Mobile : 01-9210570
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CEHH (C = chlorine,

E = extraction of lignin,

H = hypochlorite)
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1. Sampling and preparing wood for analysis. T257 cm—85*
2. Preparation of wood for chemical analysis. T264 om—88*
3. Solvent extractives of wood and pulp. T204 om-88*
4. Acid-insoluble lignin in wood and pulp. T222 om—88*
5. Water solubility of wood and pulp. T207 om—88*
6. Ash in wood and pulp. T211 om—85*
7. One percent sodium hydroxide solubility of T212 om—88*

wood and pulp.

8. Pentosans in wood and pulp. 1223 cm-84*
9. Hollocellulose and alpha cellulose in wood. *% [

"/Paper Trade Journal , Vol. 122, No. 2, 1946, page 39.
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Description Sample No,
RSO1 ;1,302 RSO3 | RSO4 | RSOS RSO6 | RSO7 | RSO8 | RSO9 |RSO10{RSO11|RSQ12|RSO13
Conditions: ’ | i ) ' N
Chip pretreatment 1 | oere| | | < < < | ] -
ovemight| cracking
Pulping chemicals:
NaOH, % 24 24 24 26 26 26 20 20 18 18 18 18 18
MgO, % 0.6] 0.6 06| 06 0.6 0.6 - - - - - - -
oxygen, kg/sq cm 6 6 8 6 6 6 - - - - - - -
Liquor ratio to sample 6 6 6 6 6 6 10 10 10 10 10 10 10
Max. temperature, °c 150( 160 150| 150 150 150( 170 170 170{ 170{ 170] 170] 170
Time to temp, hr:min 1:00| 1:00] 1:00| 1:00 1:00 1:00{ 1:30| 1:30| 1:30| 1:30( 1:30| 1:30| 1:30
Time at max. temp. hr 3 3 3 3 3 3 4 4 4 4 4 4 4
2nd, Cooking
Pulping chemicals:
NaOH, % - - - - - 10 4 2 4 4 4 4
Mg0, % - - - - - 0.6f 06 0.6/ 06] 06| 06| 0.6
oxygen. kg/sq cm = = . = - = 7 7 7 7 7 7 7
Consistency, % - - - - - - 5 5 5 5 5 5 5
Max. temperature, C - : : : : -| 110| 110{ 110{ 110 110 110/ 110
Time to temp, hr:min - - - - - -{ 1:30f 1:30| 1:30| 1:30{ 1:30{ 1:30| 1:30
Time at max. temp, hr:min - - - - - -1 1:30] 1:30| 1:30| 1:30] 1:30| 1:30| 1:30
Total pulp yield, % 56.29| 53.32| 53.85| 54.67| 51.84| 50.51| 36.10| 39.90} 44.61| 44.86| 48.93| 49.54| 49.67
Pulp quality: ' ;
Kappa No. 107.73|103.85| 83.07)|103.83 98.21 59.02| 748 12.31| 39.34] 26.30| 30.73| 31.29( 32.74
Initial freeness, CSF * * * * * * * * * *| 585 * 59

*/ not available

v
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M3 3 . annznanaa UTne uazgunmdenniefia (kenaf)

35 lyaioandiou
Desctiption Sample No.
KSO1 KSO2
Conditions:
1st. cooking
Pulping chemicals:
NaOH, % 18 18
Liquor ratio to sample 10 10
Max. temperature, °‘c 170 170
Time to temp, hr:min 1:30 1:30
Time at max. temp, hr 4 4
2nd. cooking
Pulping chemicals:
NaOH, % 4 4
MgO, % 0.6 0.6
oxygen, kg/ sq cm 7 7
Consistency, % 5 5
Max. temperature, °c 110 110
Time to temp, hr:min 1:30 1:30
Time at max. temp, hr:min 1:30 1:30
Total pulp yield, % 47.811/ 48.221/
Pulp quality:
Kappa No. 32.08]/ 32.851/
Initial freeness, CSF 525 545

1 4

V., 4 s o
ANRRYNINNIINATDIT 3 AT
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maed 4. anzmsnan W3nar wazaammbeninilound (roselle) azioRu (kenaf)

Meisanwn
Sample No.
Description Roselle Kenaf
RKI1 [ RK2 | RK3 [ RK4 | RK5 | KKI KK2 KK3
Conditions:
Pulping chemicals:
AA,% 22 18 14 14 14 14 14 14
Sulphidity, % 25 25 25 25 25 25 25 25
Liquor ratio to sample 6 (e} 6 6 6 6 6 6
Max. temperature, e 170 170 170 170 170 170 170 170
Time to temp, hr 1 1 1 1 1 1 1 1
Time at max. temp, hr 3 3 3 3 3 3 3 3
Total pulp yield,% 43.4( 46.95| 48.76| 46.18| 453| 4835 5494 4957
Pulp quality:
Kappa No. 16.08] 20.79| 30.58| 28.3| 26.64] 33.15| 31.59] 3045
Initial freeness,CSF * * 560 510 555 505 540 485

*/ not available

oY 13 )
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M31aN 5. anmemskan Usinu uazguawigennlouf (roselle) azoRn (kenaf)

A28 T
Sample No.
Description Roselle Kenaf
RS1 | RS2 | RS3 | RS4 | KSI | KS2 | KS3 | KS4 | KS5
Conditions:
Pulping chemicals:
NaOH, % 26 24 241 24 24 20 22 22 22
Liquor ratio to sample 6 6 6 6 6 6 6 6 6
Max. temperature, °c 1701 170] 170 170 170} 170 170 170| 170
Time to temp, hr 1 1 1 1 1 1 1 1 1
Time at max. temp, hr 3 3 3 3 3 3 3 3 3
Total pulp yield, % 44.03| 48.10] 44.52| 44.85( 49.39| 53.97| 50.60| 50.99( 48.01
Pulp quality:
Kappa No. 23.08| 33.76| 31.82) 34.62| 22.99| 71.59| 31.08| 31.26| 32.37
Initial freeness, CSF *[ 575| 585] 585 * * 620 605] 610

*/ not available

Inenmaniuazinalulag 85



M9 6. MeMsuazitnmago UMM IWEeMNINATHIH Technical Association of

the Pulp and Paper Industry (TAPPI)

89% reflectance backing and paper backing)

NEMMeFaL ommedau
1. Kappa number of pulp T236 cm-85
2. Freeness of pulp T227 om-85
3. Forming handsheets for physical tests of pulp T205 om-88
4. Grammage of paper and paperboard T410 om-88
(weight per unit area)
5. Thickness(caliper) of paper, paperboard, and T411 om-89
combined board
6. Tensile, breaking strength and elongation of T404 om-87
paper and paper board(using pendulum-type
tester)
7. Internal tearing resistance of paper T414 om-88
(Elmendorf-type method)
8. Bursting strength of paper T403 om-85
9. Folding endurance of paper (MIT tester) T511 om-88
10. Brightness of pulp, paper, and paperboard T452 om-87
(directional reflectance at 457 nm)
11. Opacity of paper (15%diffuse illuminant A, T425 om-86
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M3 7. anzmsvenigelaudl 91033 leaesndioy A5y uag loan

Soda oxygen Kraft Soda e
Description Sample No.
RSO11 | RSO12 | RSO13 | RK4 RKS5 RS2 RS3 RS4
Chlorination
Cl, applied, % 6.76 6.88 7.20 6.23 5.86 7.43 7.00 7.62
Consistency, % '3 3 3 3 3 3 3 3
Retention time, min 30 30 30 30 30 30 30 30
‘Temp, OC‘ room room room room room room room room
pH 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
Alkali extraction
Alkali as NaOH, % 2 2 2 2 2 2 2 2
Consistency, % 6 6 6 6 6 6 6 6
Retention time, min 30 30 30 30 30 30 30 30
Temp, °c 70 70 70 70 70 70 70 70
Chlorine dioxide
ClO, applied, % 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Consistency, % 6 6 6 6 6 6 6 6
Retention time, hr 3 3 3 3 3 3 3 3
Temp, C 75 75 75 75 75 75 75 75
pH 4 4 4 4 4 4 4 4
Alkali extraction
Alkali as NaOH, % - - - 2 2 2 2 2
Consistency, % - - - 6 6 6 6 6
Retention time, min - - - 30 30 30 30 30
Temp, C : - - 70 70 70 70 70
Chlorine dioxide
ClO, applied, % - - - 0.5 0.5 0.5 0.5 0.5
Consistency, % - - - 6 6 6 6 6
Retention time, hr - - - 3 3 3 3 3
Temp, C - ; - 75 75 75 75 75
pH : E - 4 4 4 4 4
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Soda oxygen Kraft Soda
Description Sample No.
KSO1 KSO2 KK1 | KK2 | KK3 | KS3 KS4 KSS

Chlorination

Cl, applied, % 7.06 7.23 7.29 6.95 6.70 6.84 6.88 7.12

Consistency, % 3 3 3 3 3 3 3 3

Retention time, min 30 30 30 30 30 30 30 30

Temp, ¢ room room| room| room| room| room room| room

pH 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
Alkali extraction

Alkali as NaOH, % 2 2 2 2 2 2 2 2

Consistency, % 6 6 6 6 6 6 6 6

Retention time, min 30 30 30 30 30 30 30 30

Temp, C 70 70 70 70 70 70 70 70
Chlorine dioxide

ClO, applied, % 0.5 0.5 0.5 0.5 0.5 0.5 05| 05

Consistency, % ] 6 6 6 6 6 6 6 6

Retention time, hr ‘ 3 3 3 3 3 3 3 3

Temp, C ‘“ 75 75 75 75 75 75 75 75

pH 4 4 4 4 4 4 4 4
Alkali extraction |

Alkali as NaOH, % - - 2 2 2 2 2 2

Consistency, % - - 6 6 6 6 6 6

Retention time, min - - 30 30 30 30 30 30

Temp, C - s 70 70 70 70 70 70
Chlorine dioxide

ClO, applied, % - - 0.5 0.5 0.5 0.5 0.5 0.5

Consistency, % - - 6 6 6 6 6 6

Retention time, hr+A10 - - 3 3 3 3 3 3

Temp, C - 4 s 75 75 75 51 75

pH - - 4 4 4 4 4 4
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msuh 9. auantanmenmvsunadeleleauiiven 11033 leaeendiay AT IHY

waglam
Soda Oxygen Kraft Soda
Description Sample No.
RSO11 | RSO12 | RSO13 RK4 RKS RS2 RS3 RS4
Freeness CSF 330 314 355 270 225 146 310 310
Grammage, g/m2 60.09 60.86] 62.48 60.89( 59.28| 62.22| 60.62] 59.42
De:nsity,kg/m3 699 716 718 791 674 1054 787 762
Thickness, mm 0.086 0.085 0.087 0.077) 0.088] 0.059( 0.077{ 0.078
Tensile index, Nm/g 59.3 56.6 58.4 69.1 65.8 40.7 45.5 447
Tear index, mN.m2/g 7.5 7.3 8.3 1 7.4 3.7 43 4.8
Burst index, kPa.mz/g 4.3 43 44 4.8 5.1 29 3.0 32
Elongation, % 34 4.2 4.4 5.6 3.9 3.0 3.4 3.4
Folding endurance, cycle 517 548 315 4004 2951 206 169 70
1/ 1/ 1/
Brightness, % 84.48 60.86 80.48 70.00{ 80.30| 62.28| 82.80] 83.82
Opacity, % 68.14 80.44| 77.06 67.52| 66.16] 73.86| 72.89( 76.49

2 dqyy A o a
1 hnldaarendimsrenidaym
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uaz e
Soda oxygen Kraft Soda
Sample No.
KSO1 KSO2 | KKI | KK2 | KK3 | KS3 | KS4 | KS5
Freeness CSF 355 340 355 365 330 300 355 340
Grammage, g/m’ 62.05 59.22| 57.81] 57.59| 59.18] 5861 5485 57.80
Density, kg/m’ 689 713 723 720  731] 724|694 672
Thickness, mm 0.090 0.083| 0.080| 0.080 0081 0081 0079] 0.086
Tensile index, Nm/g 51.9 51.6| 539 509 565 s01] 507 446
Tear index, mN.m /g 9.4 78] 65| 75| 66l so|l a7 2
Burst index, kPa.m /g 3.8 42| 36| 35| 37 28] 30 30
Elongation, % 4.4 3.9 3.5 na 3.9 2.9 2.9 2.6
Folding endurance, cycle 228 261 248 179 250 56 63 72
Brightness, % 78.80 82.10] 86.70| 84.46| 85.48| 8554 83.26| 85.38
Opacity, % 77.82 7337 72.50 74.06| 7446 74.47] 7428| 7682
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asAlsznaunaeil Gasaz) Uaunn a1
1. Holocellulose 77.7 61.3
2. Alpha cellulose 40.7 30.0
3. Lignin 179 195
4. Alcohol benzene solubility 8.7 8.0
5. Hot water solubility 11.2 7.4
6. Pentosan 8.9 8.8
7. Ash 1.2 1.0
8. 1% NaOH solubility 32.0 29.3
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