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Abstract£ºThe anaerobic and aerobic biotreatment of soybean wastewater are discussed in this article. The emphasis are put on

the effects of different anaerobic processes and their microbioecological characteristics. The research and application progress on

reuse of soybean wastewater is introduced. And the tendency of soybean wastewater treatment is proposed.
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1 ¶¹ÖÆÆ··ÏË®µÄÀ´Ô´¡¢×é³ÉºÍÐÔÖÊ

¶¹ÖÆÆ··ÏË®ÊÇÒ»ÖÖµäÐÍµÄ¸ßÅ¨¶ÈÓÐ»ú·Ï

Ë®£¬ÊÇ´ó¶¹ÔÚ½þÅÝ¡¢ÖÆ½¬µÈ¼Ó¹¤¹ý³ÌÖÐ²úÉú

µÄ¡£Ò»°ãÃ¿¼Ó¹¤ 1 t ´ó¶¹¿É²úÉú·ÏË® 7 ～ 10
m3¡£ÒÔÄ³¶¹ÖÆÆ·³§ÅÅ·ÅµÄÎ´¾´¦ÀíµÄ·ÏË®Îª

Àý£¬ÆäË®ÖÊ×é³É¼û±í£Û1£Ý¡£

¶¹ÖÆÆ··ÏË®µÄÌØµãÓÐ£º

±í 1 ¶¹ÖÆÆ··ÏË®µÄ×é³É £¨µ¥Î»£ºmg¡¤L- 1£©

pH ℃ CODcr BOD5 R SS TKN NH+
4 -N µ°°×ÖÊ PO3 -

4 -P VFA

3.5 ～
5.0 40 ～ 55 11 174 ～

19 624
7 432 ～
11 315

0.6～
0.7

700 ～
1 670

376 ～
1 067 25 ～ 72 4 000 ～

5 000 8 ～ 26 210 ～ 335

£¨1£©·ÏË®µÄÅÅ·ÅÏà¶Ô¼¯ÖÐ£¬ÓÐ»úÎïÅ¨¶È
¸ß£¬¶Ô »· ¾³ µÄ ÎÛ È¾ ÑÏ ÖØ¡£¶¹ ÖÆ Æ· ·Ï Ë® µÄ

CODcrÒ»°ãÔÚ 10 000 mg¡¤L- 1ÒÔÉÏ£¬ÓÐÊ±¸ß´ï

20 000 mg¡¤L- 1£¬BOD5 ¿É´ï 8 000 mg¡¤L- 1ÒÔÉÏ¡£

ÒÔ 80 Äê´úÉÏº£ÎªÀý£¬Ã¿ÄêÅÅÈëË®ÌåµÄ BOD5

´ï 3 000 t ÒÔÉÏ£¬ÑÏÖØÎÛÈ¾ÁËÊÜÄÉË®Ìå£Û2£¬3£Ý¡£
´ËÍâ£¬¶¹ÖÆÆ··ÏË®µÄ N¡¢P º¬Á¿¸ß£¬Î´¾´¦Àí

ÅÅ·Å»áµ¼ÖÂË®ÌåµÄ¸»ÓªÑø»¯¡£

£¨2£©¶¹ÖÆÆ··ÏË®ÊÊÒËÓÚÉúÎï·½·¨´¦Àí¡£
ÆäÎÛÈ¾Îï´ó¶¼ÊÇ¿É½µ½âµÄÓÐ»úÎï£¬¿ÉÉú»¯ÐÔ

ÊÕ¸åÈÕÆÚ£º2000 - 01 - 28 ÐÞ»ØÈÕÆÚ£º2000 - 04 - 24

´ïµ½ 0.6 ～ 0.7£»·ÏË®µÄ C : N : P Æ½¾ùÎª 100 :
4.7 : 0.2£¬ÊÊºÏÎ¢ÉúÎïµÄÉú³¤£º³ý pH ½ÏµÍÍâ£¬

¶¹ÖÆÆ··ÏË®µÄÓÐ¶¾ÓÐº¦ÎïÖÊºÜÉÙ¡£

¶ÔÓÚ¶¹ÖÆÆ··ÏË®µÄ´¦Àí£¬¹úÍâ´Ó 60 Äê´ú

¿ªÊ¼ÑÐ¾¿²¢Ó¦ÓÃÓÚ¹¤³ÌÊµ¼ù£Û4 ～ 9£Ý£»¹úÄÚ 70 Äê

´úÒÔÀ´Ò²½øÐÐÁË¹ã·º¶øÉîÈëµÄÑÐ¾¿£¬ÒÑÓÐ¹¤

³ÌÍ¶²úÔËÐÐ£Û10 ～ 21£Ý¡£ÆäÖÐÑÐ¾¿ºÍÓ¦ÓÃ×î¶àµÄ

ÊÇÑáÑõÉúÎï´¦Àí¹¤ÒÕ£¬Æä´ÎÊÇºÃÑõ´¦Àí£¬¶¹ÖÆ

Æ··ÏË®ÖÐµÄÎÛÈ¾Îï×ÊÔ´»¯»ØÊÕÓëÀûÓÃÒ²ÓÐÒ»

¶¨µÄÑÐ¾¿¡£

2 ¶¹ÖÆÆ··ÏË®µÄÑáÑõÉúÎï´¦Àí

ÀûÓÃÑáÑõÎ¢ÉúÎï½µ½â¶¹ÖÆÆ··ÏË®µÄÎÛÈ¾
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Îï£¬»ØÊÕÉúÎïÄÜÊÇ¾¼Ã¿ÉÐÐµÄ¡£70 Äê´úÒÔ

À´£¬Ò»ÏµÁÐÐÂÐÍ¸ßÐ§ÑáÑõÏû»¯Æ÷µÄ¿ª·¢Ó¦ÓÃ£¬

ÓÈÆäÔÚ¶¹ÖÆÆ··ÏË®´¦ÀíÖÐµÄÓ¦ÓÃ£¬Ê¹ÎÛÈ¾Îï

µÄÈ¥³ýÐ§¹û´ó´óÌá¸ß£¬²¢¿É»ØÊÕ´óÁ¿µÄÉúÎï

ÄÜ£¬²»½öÈç´Ë£¬¶¹ÖÆÆ··ÏË®ÑáÑõÉúÎï´¦ÀíµÄÎ¢

ÉúÎïÉúÌ¬Ñ§ÑÐ¾¿Ò²ÓÐºÜ´ó½øÕ¹¡£

2.1 ¸÷ÖÖÑáÑõÉúÎï´¦Àí¹¤ÒÕ¶Ô¶¹ÖÆÆ··ÏË®

µÄ´¦ÀíÐ§¹û

³£ÓÃÓÚ¶¹ÖÆÆ··ÏË®´¦ÀíµÄÑáÑõÉúÎï´¦Àí

¹¤ÒÕÓÐ£ºÑáÑõÂË´²£¨AF£©¡¢ÑáÑõÁ÷»¯´²£¨AFB£©¡¢

ÉÏÁ÷Ê½ÑáÑõÎÛÄà´²£¨UASB£©¡¢ÕÛÁ÷°å·´Ó¦Æ÷
£¨ABR£©¡¢Á½ÏàÑáÑõ´¦Àí¹¤ÒÕµÈ¡£

£¨1£©AF ¹¤ÒÕ£ºAF ´¦Àí¶¹ÖÆÆ··ÏË®µÄÌîÁÏ

Ö÷Òª²ÉÓÃÈíÐÔºÍ°ëÈíÐÔ²ÄÁÏ£¬́¦Àí¹æÄ£±ä»¯

´ó£¬¶Ô¶¹ÖÆÆ··ÏË®¾ßÁ¼ºÃµÄÈ¥³ýÐ§¹û£¨¼û±í

2£©¡£ÓÐÑÐ¾¿Ö¸³ö£¬²ÉÓÃ°ëÈíÐÔµÄ¶ÜÊ½ÌîÁÏÔÚ
´¦Àí¹ý³ÌÖÐ²»Ò×¶ÂÈû£¬ÉúÎïÄ¤¾ùÔÈ£¬́¦ÀíÐ§¹û

ÓÅÓÚÈíÐÔÌîÁÏ£¨10£©¡£

£¨2£©AFB£ºÖÐÎÂÌõ¼þÏÂ£¬AFB ´¦Àí¶¹ÖÆÆ··Ï·Ï

Ë®µÄ×î´óÈ¥³ý¸ººÉÂÊ´ï 18.0 kgCOD¡¤m-3d-1£¬
±í 2 AF ´¦Àí¶¹ÖÆÆ··ÏË®µÄÐ§¹û

¹æÄ£
HRT

/ h

ÎÂ¶È

/ ℃

COD ÈÝ»ý¸ººÉ

/ g¡¤L- 1d - 1

CODcr / mg¡¤L- 1

½øË® ³öË® È¥³ýÂÊ / %

²úÆøÂÊ

/ m3¡¤m- 3d - 1

COD È¥³ý²úÆøÂÊ

/ L¡¤g- 1
CH4 º¬Á¿

/ %

Ð¡ÊÔ 16.5 35 ± 1 14.5 9 987 1 767 82.3 - 0.31 63.4

ÖÐÊÔ 43.2 30 ～ 32 11.1 20 320 4 395 78.4 5.11 0.35 60.0

µ± COD ¸ººÉÂÊ±£³ÖÓÚ 10.0 kg¡¤m- 3 d- 1 Ê±£¬

COD µÄÈ¥³ýÐ§¹û×îºÃ£¬́ï 90%ÒÔÉÏ¡£¸Ã¹¤ÒÕ

¶ÔÎÛÈ¾ÎïµÄ½µ½â³¹µ×£¬SS µÄÈ¥³ýÂÊ¸ß£¬¿¹ pH
³å»÷ÄÜÁ¦Ç¿£¬²úÆøÂÊ¸ß£Û11£Ý¡£

£¨3£©UASB£Û12 ～ 14£Ý£ºÕâÖÖ¹¤ÒÕ´¦Àí¶¹ÖÆÆ··Ï
Ë®Ê±Æô¶¯¹ý³Ì¿ì£¬Ò×ÓÚÐÎ³É¿ÅÁ£»¯µÄ»îÐÔÎÛ

Äà£»ÎÈ¶¨ÔËÐÐÊ±£¬COD È¥³ýÂÊ±£³ÖÔÚ 80% µÄ

×î´óÈÝ»ý¸ººÉÂÊ´ï 20 kg¡¤m- 3d- 1£¬²úÆøÂÊ´ï

µ½ 10.6 m3¡¤m- 3d- 1£¬Éú²úÐÔ¹æÄ£ÔËÐÐÊ±£»ÔÚ

HRT 2 d£¬ÎÂ¶È 30 ～ 32℃Ìõ¼þÏÂ£¬ÈÝ»ý¸ººÉÂÊ

¿É´ï 5.5 ～ 7.5 kg¡¤m- 3d- 1£¬COD µÄ×ÜÈ¥³ýÂÊ

´ï 97.5%£¬Æä¿¹³å»÷¸ººÉºÍµÍ pH µÄÄÜÁ¦Ò²

ºÜÇ¿¡£UASB ´¦Àí¶¹ÖÆÆ··ÏË®ÓÐ´¦ÀíÐ§ÂÊ¸ß¡¢

ÈýÏà·ÖÀëÐ§¹ûºÃ¡¢ÎÛÄà³Á½µÐÔºÃµÄÓÅµã¡£

£¨4£©ABR£Û1£Ý£º±ÊÕßÀûÓÃ ABR ´¦Àí¶¹ÖÆÆ·

·ÏË®±íÃ÷£¬Æô¶¯ 45 d ºó£¬·´Ó¦Æ÷Ô¼ÓÐ 30 %µÄ

»îÐÔÎÛÄà¿ÅÁ£»¯£¬COD È¥³ýÂÊºÍ²úÆøÐ§ÂÊÁ¼

ºÃ£»ÎÈ¶¨ÔËÐÐÊ±£¬COD ÈÝ»ý¸ººÉÂÊ¿É´ï 14.2
kg¡¤m- 3d- 1£¬COD È¥³ýÂÊ´ï 80%ÒÔÉÏ£¬ÏµÍ³µÄ

ÈÝ»ý²úÆøÂÊ×î¸ßÎª 10.2 m3¡¤m- 3 d- 1¡£ABR
¶ÔµÍ pH ºÍ³å»÷¸ººÉµÄ»º³åÄÜÁ¦Ç¿¡£µ±½øË®

COD ¸ººÉÂÊµÍÊ±£¬̧÷Çø¶ÎÐÎ³É¶à¼¶·¢½ÍµÄÌØ

µã£¬¶ø½øË® COD ¸ººÉÂÊ¸ßÊ±Ôò±íÏÖ³ö×ÔÈ»µÄ

Á½Ïà·¢½Í¹æÂÉ¡£

£¨5£©Á½ÏàÑáÑõ·¢½Í¹¤ÒÕ£Û15£¬16£Ý£º²ÉÓÃÁ½Ïà
ÑáÑõ·¢½Í¹¤ÒÕ´¦Àí¶¹ÖÆÆ··ÏË®µÄÑÐ¾¿±íÃ÷£¬

·ÏË®¾¹ý²úËáÆ÷£¬HRT Îª 3 h£¬́ó²¿·ÖÓÐ»úÎï
½µ½â³ÉÖÐ¼ä²úÎï£¬VFA ´Ó 300 mg¡¤L- 1ÉÏÉýµ½

2 000 ～ 3 000 mg¡¤L- 1£»³öË®½øÈë²ú¼×ÍéÆ÷£¬²»

Í¬²ú¼×Íé·´Ó¦Æ÷µÄ´¦ÀíÐ§¹ûÓÐËù±ä»¯¡£ÒÔ

UASB ÎªÀý£¬COD ÈÝ»ý¸ººÉÂÊÎª 10.7 kg¡¤m- 3

d- 1£¬HRT Îª 28 h Ê±£¬COD µÄÈ¥³ýÂÊ¿É±£³ÖÔÚ

90%¡£

´ËÍâ£¬¶à¼¶ÑáÑõÏû»¯¹¤ÒÕÐ¡ÊÔ´¦Àí¶¹ÖÆ

Æ··ÏË®Ò²ÓÐÒ»¶¨µÄÈ¥³ýÐ§¹û£Û17£Ý¡£

2.2 ¶¹ÖÆÆ··ÏË®ÑáÑõ´¦ÀíµÄÎ¢ÉúÎïÉúÌ¬Ñ§

ÌØµã

ÑáÑõ·´Ó¦Æ÷ÄÚÎ¢ÉúÎïºÍ¶¹ÖÆÆ··ÏË®×é³É

ÁËÒ»¸öÊ®·Ö¸´ÔÓµÄÉúÌ¬ÏµÍ³£¬ÆäÖÐÎ¢ÉúÎïÓÉ

¶àÖÖ¼æÐÔ»ò×¨ÐÔÑáÑõÏ¸¾ú×é³É£¬ËüÃÇ°´ÉúÀí

¹¦ÄÜµÄ²»Í¬·Ö³É¶à¸öÎ¢ÉúÎïÈºÂä£¨¼ò³Æ¾ú

Èº£©¡£·ÏË®´¦Àí¹ý³ÌÖÐ£¬¼¸ÀàÖ÷Òª¾úÈº±íÏÖ³ö

ÒÔÏÂÌØµã£Û1£¬18£Ý£º

£¨1£©ÖÖÀà¶à¡¢ÊýÁ¿´ó£¬ÐÎ³ÉÁ¼ºÃµÄ¹²´úÐ»
Á´ºÍ»¥Óª¹²ÉúµÄÉúÌ¬¹ØÏµ£¬Õû¸ö´¦ÀíÏµÍ³µÄ

ÎÛÈ¾ÎïÈ¥³ýÄÜÁ¦Ç¿¡£½Í½âÏ¸¾úÈºÖÖÀà·±¶à£¬

ÊÇ½µ½âÎÛÈ¾ÎïµÄµÚÒ»¸ö³ÉÔ±¡£Áõí²Ì«µÈ´Ó¶¹

ÖÆÆ··ÏË®·¢½ÍÒºÖÐ·ÖÀëµ½Ò»ÖêÐÂ¾úÖÖ¡ª¡ª¡ª²ú
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ºìÂÝÐýÌå£¬ÊÇ·¢½ÍÒºÖÐµÄÓÅÊÆ½Í½âÏ¸¾ú¡£½Í

½âÏ¸¾úÈºÊÇ·´Ó¦Æ÷ÄÚµÄ¾ø¶ÔÓÅÊÆ¾úÈº£¬ÊýÁ¿

ÅÓ´ó£¬̧ß¸ººÉÔËÐÐÊ±£¬Ã¿¿Ë»îÐÔÎÛÄàµÄ¾úÊý¿É

´ï 1012¸ö¡£²úÇâ²úÒÒËáÏ¸¾úÈºÊÇ¶¹ÖÆÆ··ÏË®
ÎÛÈ¾ÎïÈ¥³ýµÄÖØÒªÖÐ¼ä³ÉÔ±£¬ÎÈ¶¨ÔËÐÐÊ±£¬Ã¿

¿Ë»îÐÔÎÛÄàµÄ¾úÊý¿É´ï 109 ～ 1010¸ö¡£²ú¼×
ÍéÏ¸¾úÈºÊÇÎÛÈ¾Îï½µ½âµÄ×îºó³ÉÔ±£¬Éú³¤ºÍ

´úÐ»µÄËÙ¶ÈÂý£¬ÊÇÑáÑõÉúÎï´¦ÀíµÄÏÞÖÆÒò×Ó¡£

ÓÅÊÆ¾úÓÐË÷ÊÏ¼×ÍéË¿¾ú¡¢ÂíÊÏ¼×Íé°ËµþÇò¾ú¡¢

¼×Ëá¼×Íé¸Ë¾úºÍºàÊÏ¼×ÍéÂÝ¾úµÈ¡£ÎÈ¶¨ÔËÐÐ

Ê±£¬Ã¿¿Ë»îÐÔÎÛÄàÖÐµÄ¾úÊý 108 ～ 109 ¸ö¡£
Í¬ÐÍ²úÒÒËáÏ¸¾úÔÚ·´Ó¦Æ÷ÖÐµÄÊýÁ¿½Ï

ÉÙ£¬×÷ÓÃ²»Ã÷ÏÔ£¬³£²»×öÌÖÂÛ£»ÁòËáÑÎ»¹ÔÏ¸

¾úÔÚ·´Ó¦Æ÷ÄÚÒ²ÓÐ´æÔÚ£¬ÄÜ·Ö½â¼×Ëá¡¢ÒÒËá¡¢

H2 µÈ£¬½« SO2 -
4 ¡¢SO2 -

3 »¹Ô³É H2S£¬ÊÇ²ú¼×Íé
Ï¸¾úµÄ¾ºÕùÕß£¬µ±¶¹ÖÆÆ··ÏË®µÄ SO2 -

4 Å¨¶È

¹ý¸ßÊ±£¬»á¶Ô²ú¼×Íé¹ý³Ì²úÉúÒÖÖÆ×÷ÓÃ¡£

½Í½âÏ¸¾úÈº¡¢²úÇâ²úÒÒËáÏ¸¾úÈººÍ²ú¼×

ÍéÏ¸¾úÈºÔÚÎÛÈ¾ÎïµÄ½µ½â¹ý³ÌÖÐÍ¨¹ý´úÐ»Ë³

ÐòÐÎ³ÉÁË¹²´úÐ»Á´£¬¹¹³É»¥»Ý¹²ÉúµÄÉúÌ¬Ñ§

¹ØÏµ£¬Î¬³ÖÁË·´Ó¦Æ÷ÄÚÉúÌ¬ÏµÍ³µÄÆ½ºâ£¬±£Ö¤

·´Ó¦Æ÷µÄÎÈ¶¨ÔËÐÐ¡£ÈýÀà¾úÈºÒ»¶¨µÄÊýÁ¿±È

ÀýÓÐÀûÓÚ·´Ó¦Æ÷ÄÚÐÎ³ÉÁ¼ºÃµÄÈ¥³ýÄÜÁ¦ºÍ¿¹

³å»÷¸ººÉµÄÄÜÁ¦¡£µ±½øË®µÄ COD ¸ººÉ¹ý¸ß

»ò³å»÷¸ººÉ¹ý´óÊ±£¬½Í½âÏ¸¾úÈº½«¹ýÁ¿Éú³¤£¬

¾úÈº¼äµÄÊýÁ¿Æ½ºâ±»´òÆÆ£¬́úÐ»ÖÐ²úÎïÈç±û

Ëá»ýÀÛ£¬Õû¸ö´¦ÀíÏµÍ³µÄÆ½ºâ±»ÆÆ»µ£¬ÎÛÈ¾Îï

µÄÈ¥³ýÐ§¹û½«½µµÍÉõÖÁÉ¥Ê§¡£

£¨2£©¿ÅÁ£»¯ÎÛÄàµÄÐÎ³ÉÊÇ¸÷ÀàÏ¸¾úÈºÔÚ
´¦ÀíÏµÍ³¿Õ¼ä·Ö²¼µÄºÏÀíÐÎÊ½£¬ÊÇÑáÑõ´¦Àí

¹ý³ÌÖÐ¸÷ÀàÏ¸¾úÈº»ìºÏÉú³¤ÐÎ³ÉµÄÖÂÃÜ»òËÉ

É¢µÄÔ²Çò×´»ò²»¹æÔòÐÎ×´µÄ¡¢¾ßºÜÇ¿²ú¼×Íé

»îÐÔµÄÎÛÄà¼¯ºÏÌå¡£ÆäÀí»¯ÐÔÖÊ¼û±í 3¡£
ÔÚ¿ÅÁ£ÎÛÄà±íÃæºÍÄÚ²¿£¬ÈýÀà¾úÈº½»´í

±í 3 ¿ÅÁ£ÎÛÄàµÄÀí»¯ÐÔÖÊ

ÃÜ¶È

/ g¡¤cm- 3
SVI

/ ml¡¤g- 1
VSS
SS

Á£¾¶
/ mm

±Èµ×Îï½µ½âÂÊ

/ gCOD¡¤gVSS- 1d - 1
±È¼×Íé²úÂÊ

/ mlCH4¡¤gVSS- 1d - 1

1.04 ～ 1.06 15 ～ 50 0.6 ～ 0.8 0.5 ～ 3.5 2.73 811.2

Éú³¤×é³ÉÁËÊ®·Ö¸´ÔÓµÄ¾ú´Ô½á¹¹£¬²ú¼×Íé¾ú

ºÍ·Ç²ú¼×ÍéÏ¸¾úµÄ¿Õ¼ä¾àÀëÐ¡£¬́úÐ»ÖÐ¼ä²ú

ÎïºÍ H2 µÄÖÖ¼ä×ªÒÆËÙ¶È¿ì£¬ÕâÖÖ¿ÅÁ£»¯½á¹¹

µÄÐÎ³ÉÊ¹ÈýÀà¾úÈºÔÚ¿Õ¼äµÄ·Ö²¼µÃµ½ºÏÀíÅä

ÖÃ£¬ÓÐÀûÓÃ¾úÈº¼äµÄÐÍ¬´úÐ»£¬ÊÇ·´Ó¦Æ÷¸ßÐ§

ÂÊÈ¥³ýÎÛÈ¾ÎïµÄ»ù´¡¡£¶ø¶¹ÖÆÆ··ÏË®ÑáÑõ´¦

Àí¹ý³ÌÒ×ÓÚÐÎ³ÉÕâÖÖÑáÑõ¿ÅÁ£»¯ÎÛÄà¡£

´ËÍâ£¬¿ÅÁ£»¯ÎÛÄà¾ßÓÐÁ¼ºÃµÄ³Á½µÐÔÄÜ£¬

ÓÐÀûÓÚ·´Ó¦Æ÷ÄÚµÄ¹ÌÒº·ÖÀëºÍ·ÀÖ¹ÅÜÄàÏÖÏó

µÄ·¢Éú£»·´Ó¦Æ÷ÄÚµÄÎÛÄàÅ¨¶ÈÔö´ó£¬ÓÐÀûÓÚ·´

Ó¦µÄÎÈÌ¬ÔËÐÐ£¬¿¹³å»÷µÄÄÜÁ¦ÔöÇ¿¡£

3 ¶¹ÖÆÆ··ÏË®µÄºÃÑõ´¦ÀíºÍÑáÑõ¡ªºÃÑõ½á

ºÏ´¦Àí

3.1 ºÃÑõ´¦Àí

ºÃÑõÉúÎï´¦Àí¶ÔÎÛÈ¾ÎïµÄÈ¥³ýÏàµ±³¹

µ×£¬ÓÐÑÐ¾¿Ö¸³ö£Û19£Ý£¬ºÃÑõ·½·¨Èç AB ·¨¶Ô¶¹ÖÆ

Æ··ÏË®µÄ´¦ÀíÐ§¹ûÁ¼ºÃ£»A ¶ÎµÄ COD ¸ººÉÂÊ

2.0 kg¡¤m- 3d- 1×óÓÒ£¬HRT 6.0 h£¬B ¶ÎÔò·Ö±ð

Îª 0.3 kg¡¤m- 3d- 1ºÍ 8.0 h£¬½øË® CODcrÅ¨¶ÈÊÇ

6 000 ～ 7 000 mg¡¤L- 1£¬³öË®¿ÉµÍÓÚ 200 mg¡¤
L- 1¡£Ä¿Ç°£¬ÉÏº£ÓÐµÄÐ¡ÐÍ¶¹ÖÆÆ·³§ÀûÓÃÄ¤

ÉúÎï·´Ó¦Æ÷£¨MBR£©ºÃÑõ´¦Àí´ËÀà·ÏË®£¬×Ü
HRT Îª 24 h£¬́¦ÀíºóµÄ³öË® SS Ð¡ÓÚ 10 mg¡¤
L- 1£¬CODcr Ð¡ÓÚ 30 mg¡¤L- 1£¬NH+

4 -N ÍêÈ«Ïõ

»¯¡£Ã¿¶Ö¶¹ÖÆÆ··ÏË®µÄ´¦Àí·ÑÓÃÎª 3 ～ 4 Ôª¡£
3.2 ÑáÑõ - ºÃÑõ½áºÏ´¦Àí

²ÉÓÃÑáÑõÓëºÃÑõ´¦ÀíÏà½áºÏµÄ¹¤ÒÕ£¬·Ï

Ë®Ê×¶Î¾¹ýÑáÑõ·¢½Í£¬¾ø´ó²¿·ÖÓÐ»úÎÛÈ¾Îï

±»½µ½âÈ¥³ý£¬²¿·ÖÄÑ½µ½âµÄ´ó·Ö×ÓÎïÖÊÒ²±»

×ª»¯³ÉÐ¡·Ö×ÓÖÐ¼ä²úÎï£»ÑáÑõ³öË®½øÈëºÃÑõ

¶Î£¬²ÉÓÃ»îÐÔÎÛÄà·¨»òÑõ»¯ÌÁ·¨´¦Àí£¬³öË®¿É

ÒÔ´ïµ½ÅÅ·Å±ê×¼£Û20£Ý£¬¼û±í 4¡£

4 ¶¹ÖÆÆ··ÏË®ÎÛÈ¾ÎïµÄ×ÊÔ´»¯ÓëÀûÓÃ

ÑáÑõ·¨´¦Àí¶¹ÖÆÆ··ÏË®Ê±Ã¿È¥³ý 1 kg-
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COD ¿É»ñÕÓÆø 0.6 ～ 0.8 m3£¬ÕÓÆø¾´¦Àíºó¿É

ÓÃÓÚ·¢µç»ò×öÆÕÍ¨È¼Æø£¬́Ó¶ø»ØÓÃÉúÎïÄÜ¡£

ÀûÓÃ¹âºÏÏ¸¾ú£¨PSB£©À´´¦Àí¶¹ÖÆÆ··ÏË®£¬
¼È¿ÉÒÔÈ¥³ýÎÛÈ¾Îï£¬ÓÖ¿ÉÒÔ»ØÊÕµ¥Ï¸°ûµ°°×»ò

±í 4 ÑáÑõ¡ªºÃÑõ½áºÏ´¦Àí¶¹ÖÆÆ··ÏË®

´¦Àí

¹æÄ£

Ñá Ñõ ¶Î

COD ¸ººÉ

/ g¡¤L- 1d - 1
COD

½øË®

/ mg¡¤L- 1
È¥³ýÂÊ

/ %

BOD5
½øË®

/ mg¡¤L- 1
È¥³ýÂÊ

/ %

ºÃ Ñõ ¶Î

¹¤ÒÕÀàÐÍ
COD ¸ººÉ

/ g¡¤L- 1d - 1
COD

½øË®

/ mg¡¤L- 1
È¥³ýÂÊ

/ %

×ÜÈ¥

³ýÂÊ

/ %

Ð¡ÊÔ ¡ª¡ª¡ª 12 255 94.7 7 389 93.8 ¾úÔåÌÁ +
Ë®ºùÂ«ÌÁ

¡ª 622 88.9 99.5

Éú²ú×°ÖÃ 3.04 17 511 80.0 8746 80.0 ÆØÆø³Ø +
¶þ³Á³Ø

2.56 3 134 96.8 99.4

H2 µÈÉúÎïÄÜÔ´¡£PSB ÊÇÒ»Àà¹âÄÜ×ÔÑø»òÒì

ÑøÉú»îµÄÏ¸¾ú¡£ÀûÓÃ PSB ´¦ÀíÓÐ»ú·ÏË®µÄ

·½·¨³ÆÎª¹âºÏÏ¸¾úÎÛÄà·¨¡£¸Ã·¨Æð×÷ÓÃµÄÖ÷

ÒªÊÇ×ÏÉ«·ÇÁòÏ¸¾ú£¬ÕâÀàÏ¸¾úµÄÌØµãÊÇÔÚÑá

Ñõ¹âÕÕµÄÌõ¼þÏÂÒÔ»¹ÔÐÔµÍ·Ö×ÓÓÐ»úÎïÖÊÈç

ÑÓºúË÷Ëá¡¢±ûËá¡¢ÒÒËáµÈ×÷Îª¹©ÇâÌå½øÐÐ×ÔÑø

Éú»î£¬ÔÚºÚ°µÓÐÑõµÄ»·¾³ÄÜ·Ö½âÓÐ»úÎïÓª»¯

ÄÜÒìÑøÉú»î¡£

Ê·¼ÒÁºµÈÈË£¨21£¬22£©ÀûÓÃºì¼Ùµ¥°ûÏ¸¾úÎª

Ö÷µÄ¹âºÏÏ¸¾úÈº£¨PSB »îÐÔÎÛÄà£©́¦Àí¶¹ÖÆÆ·

·ÏË®£¬Ð§¹ûÏÔÖø¡£±£³Ö PSB ´¦Àí²ÛÄÚµÄ DO
Öµ 0.2 ～ 1.0 mg¡¤L- 1£¬ÈÝ»ý¸ººÉÂÊ 4.23 kgCOD
¡¤m- 3d- 1£¬HRT 2.85 d Ê±£¬½øË®µÄ CODcrÅ¨¶È

Îª12 042 mg¡¤L- 1£¬È¥³ýÂÊ´ï 98.3%£»Ã¿È¥³ý 1
kgCODcr¿É²úÉú 0.232 kgPSB »îÐÔÎÛÄà£¬̧ÉÎÛ

ÄàµÄµ°°×ÖÊº¬Á¿´ï 46% ～ 48%£¬¿ÉÓÃ×÷¶¯Îï

ËÇÁÏ»òÌáÈ¡µ¥Ï¸°ûµ°°×£»³öË®ÔÙ¾ºÃÑõ´¦Àí

ºó¿É´ï±êÅÅ·Å¡£

ÁõË«½£Û23£ÝÀûÓÃºì¼Ùµ¥°û¾ú H ¾úÖêÖÆ³É

¹Ì¶¨»¯Ï¸°ûÓÃÓÚ´¦Àí¶¹ÖÆÆ··ÏË®·ÅÇâ¡£µ±

COD µÄÅ¨¶ÈÎª 7 560 ～ 12 600 mg¡¤L- 1Ê±£¬¿ÉÎÈ

¶¨·ÅÇâ 260 h¡£Æ½¾ù²úÇâÂÊÎª 146.8 ～ 351.4
ml¡¤L- 1 d - 1£¬H2 µÄº¬Á¿ÔÚ 60% ～ 90%£¬260 h
ºó COD È¥³ýÂÊÎª 62.3% ～ 78.2%¡£´Ë·¨¼È

¿ÉÈ¥³ýÓÐ»úÎï£¬ÓÖ¿É»ØÊÕ H2 ÄÜÔ´¡£

5 ½áÊøÓï

µ±Ç°¶¹ÖÆÆ··ÏË®´¦ÀíµÄÀíÂÛÑÐ¾¿ºÍÓ¦ÓÃ

¶¼ÓÐÁËºÜ´ó·¢Õ¹¡£²ÉÓÃÒÔÑáÑõÎªÖ÷¡¢½áºÏºÃ

Ñõ´¦ÀíµÄ·½·¨ÊÇÊ¹³öË®´ïµ½ÅÅ·Å±ê×¼£¬½µµÍ

ÄÜºÄºÍ»ØÊÕÉúÎïÄÜµÄ×î¼Ñ·½·¨¡£¶¹ÖÆÆ··ÏË®

´¦ÀíºóÈÔÓÐ½Ï¸ßµÄ N¡¢P Å¨¶È£¬ÉÐ´ý½øÒ»²½Ì½

ÌÖºÏÀíÓÐÐ§µÄ´¦Àí¹¤ÒÕÈ¥³ý N¡¢P£¬ÒÔ³¹µ×Ïû
³ýÎÛÈ¾ÎïµÄÎ£º¦¡£¶¹ÖÆÆ··ÏË®µÄ×ÊÔ´»¯ºÍ»Ø

ÓÃÑÐ¾¿ÒÑÓÐÁ¼ºÃµÄ¿ª¶Ë£¬½øÒ»²½µÄÑÐ¾¿ÓëÓ¦

ÓÃ½«´Ù½ø»·¾³Óë¿É³ÖÐø·¢Õ¹µÄÍ³Ò»¡£

²Î¿¼ÎÄÏ×£º

£Û1£Ý ³Âºé±ó£¬ÕÅ¹úÕþµÈ . ÑáÑõµµ°å·´Ó¦Æ÷´¦Àí¶¹ÖÆÆ··ÏË®

µÄÑÐ¾¿£ÛJ£Ý. ÖÐ¹úÕÓÆø£¬1999£¬17£¨1£©£º12 - 16
£Û2£Ý ±åÎÄ¹ú . ¶¹ÖÆÆ·¸ßÅ¨¶ÈÓÐ»ú·ÏË®µÄ´¦Àí£ÛJ£Ý. ÉÏº£»·

¾³¿ÆÑ§£¬1985£¬4£º15 - 18
£Û3£Ý ÈãÕ÷Î¢£¬ÅíÊÔºñ . ¶¹ÖÆÆ··ÏË®ÑáÑõ´¦ÀíÑÐ¾¿£ÛJ£Ý. ÉÏº£

»·¾³¿ÆÑ§£¬1989£¬8£¨12£©£º13 - 16
£Û4£Ý B N Mugio£¬M A Vebersax. characterization and bioconver-

siou of great northern bean blanch effluent£ÛJ£Ý. J . Food Sci .£¬

1985£¬40£º918 - 921
£Û5£Ý G Bortone£¬P S. Piccinimi . A full scale upflow anaerobic fil-

ter treating pea maise and Green pea£¨beans£©processing wa-

ter . In£ºFifth international symposium on anaerobic digestion.

1988£¬459 - 462
£Û6£Ý Suishitsu. Soybean processing wastewater treatment using an

anaerobic tow-phase membrane reactor£Û J£Ý. Odakukenkyu
£¨Japanese£©£¬1991£¬14£¨5£©£º322 - 333

£Û7£Ý Sudo Ryuichi . Treatment of soybean processing water by se-

quencing batch reactor activated sludge process£ÛJ£Ý. Yosui to

haisui£¨Japanese£©£¬1988£¬30£¨6£©£º556 - 561
£Û8£Ý Lin Yen Huan.Treatment of wasform food industrial wastewater

using a reactor packed with immobilized fungi mycelia£ÛJ£Ý.Huan

Ching Pao Hu£¨TaiPei£©£¬1987£¬10£¨2£©£º1 - 12
£Û9£Ý Fujie Koichi£¬Tago Hiroshi . Anaerobic digestion of red bean

processing wastewater in a fixed bed methane fermenter£ÛJ£Ý.

Mizu Shori Gijutzu£¬1988£¬29£¨12£©£º727 - 734
£Û10£Ý ÓáººÇà£¬ÇØ÷ëÔ´µÈ . ¶ÜÊ½ÌîÁÏ´¦Àí¶¹ÖÆÆ··ÏË®µÄÊÔÑéÑÐ

¾¿£ÛJ£Ý. ÖÐ¹ú¸øË®ÅÅË®£¬1993£¬9£ 3̈£©£º14 -17£¨ÏÂ×ª 20 Ò³£©
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±íÃ÷£¬¿ØÖÆ³öË®»ØÁ÷ÊÇÆô¶¯¹ý³ÌÖÐ¿ØÖÆ·´Ó¦

Æ÷ÎÂ¶ÈºÍ pH µÄÓÐÐ§·½·¨¡£

£¨2£©½ÓÖÖÎÛÄàÁ¿ºÍ»îÐÔÊÇ UASB ·´Ó¦Æ÷

ÄÜ·ñÔÚ¶ÌÊ±¼äÄÚË³ÀûÆô¶¯µÄ»ù±¾Ìõ¼þ¡£¸ßÎÂ

UASB ·´Ó¦Æ÷½ÓÖÖÎÛÄà¿ÉÖ±½ÓÊ¹ÓÃÆÕÍ¨ÑáÑõ

ÎÛÄà£¬Í¨¹ý¿ØÖÆºÏÀíµÄÉýÎÂËÙÂÊ¿ÉËõ¶ÌÎÛÄà

Í¼ 4 ÓÐ»ú¸ººÉ³å»÷Ê±·´Ó¦Æ÷²ÎÊý±ä»¯Çé¿ö

µÄÑ±»¯Ê±¼ä£¬ÑÐ¾¿½á¹û±íÃ÷£¬ÉýÎÂËÙÂÊÒÔÃ¿ÈÕ

2 ～ 3 ℃×óÓÒÎªÒË¡£

£¨3£©Æô¶¯¹ý³ÌµÄ½øË®·½Ê½¡¢ÓÐ»ú¸ººÉµÈÊÇ
Ó°Ïì·´Ó¦Æ÷¿ìËÙÆô¶¯µÄÖØÒªÌõ¼þ¡£ÑÐ¾¿½á¹û

±íÃ÷£¬Æô¶¯ÆðÊ¼¸ººÉÎª 0.5 kg¡¤m- 3d- 1£¬³õÊ¼

½øË®Å¨¶ÈÎª 4 000 ～ 5 000 mg¡¤L- 1£¬Ê×ÏÈ²ÉÓÃ

¼äÐªÖÜÆÚÐÔ£¨½øË®¡ªÈ«»ØÁ÷¡ª¾²³Á£©½øË®·½

Ê½£¬µ±·´Ó¦Æ÷´ïµ½Ò»¶¨µÄÓÐ»ú¸ººÉºó£¨5.5 kg¡¤
m- 3d- 1£©£¬ÔÙÁ¬Ðø½øË®²¢Ìá¸ß½øË® COD Å¨¶È£¬

¿ÉÎÈ¶¨¡¢¿ìËÙµØÍê³É·´Ó¦Æ÷Æô¶¯¡£

£¨4£©·´Ó¦Æ÷Æô¶¯¹ý³ÌÊÇÒ»¸ö¶¯Ì¬¹ý³Ì£¬ÓÐ
»ú¸ººÉÕâÒ»¾²Ì¬Öµ²»ÄÜÈ«ÃæºÏÀíµØÃèÊö·´Ó¦

Æ÷Æô¶¯½áÊøÓë·ñ£¬²ÉÓÃÓÐ»ú¸ººÉµÄ³å»÷ÊÔÑé

À´¿¼²ìÕû¸öÌåÏµµÄÎÈ¶¨ÐÔ£¬¿É×÷ÎªÅÐ¶Ï UASB

·´Ó¦Æ÷Æô¶¯¹ý³ÌÊÇ·ñ½áÊøµÄÒ»¸ö¶¯Ì¬Ö¸±ê¡£

²Î¿¼ÎÄÏ×

£Û1£Ý Ç®Ò×µÈ . ÏÖ´ú·ÏË®´¦ÀíÐÂ¼¼Êõ£ÛM£Ý. ±±¾©£ºÖÐ¹ú¿ÆÑ§
¼¼Êõ³ö°æÉç£¬1993.

£Û2£Ý ¹ú¼Ò»·±£¾Ö¡¶Ë®ºÍ·ÏË®¼à²â·ÖÎö·½·¨¡·±àÎ¯»á . Ë®ºÍ
·ÏË®¼à²â·ÖÎö·½·£̈ÛM£Ý. ±±¾©£ºÖÐ¹ú»·¾³¿ÆÑ§³ö°æÉç£¬
1989.

£Û3£Ý Heertges P M£¬Van der Meer R R. Dynamics of liquid flow
in an upflow reactor used for anaerobic treatment of wastewa-
ter£Û J£Ý. Biotechnology Bioengineering£¬1982£¬20£º1577 -
1594.

£Û4£Ý Van der Meer R R. Mathematical description of anaerobic
treatment of wastewater in upflow reactors£ÛJ£Ý. Biotechnology
Bioengineering£¬1983£¬25£º

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

2531-2556.

£¨ÉÏ½Ó 16 Ò³£©
£Û11£Ý ÇØ÷ëÔ´£¬¹ù¾ü . ÑáÑõÁ÷»¯´²´¦Àí¶¹ÖÆÆ··ÏË®

µÄÑÐ¾¿£¬»·¾³ÎÛÈ¾Óë·ÀÖÎ£¬1988£¨3£©£º7 - 10
£Û12£Ý ÁõË«½£¬ºú¼ÍÝÍ£¬UASB ´¦Àí¶¹ÖÆÆ··ÏË®£ÛJ£Ý.

ÖÐ¹ú¸øË®ÅÅË®£¬1992£¬8£¨1£©£º18 - 20
£Û13£Ý ÑîÐãÉ½£¬ÖÜÃÏ½ò .UASB ´¦Àí¶¹ÖÆÆ··ÏË®µÄÑÐ

¾¿£ÛJ£Ý. ±±¾©Ê¦·¶Ñ§ÔºÑ§±¨£¬1991£¬12£¨4£©£º34 - 38
£Û14£Ý ÑîÐãÉ½£¬ÖÜÃÏ½ò .UASB ´¦Àí¶¹ÖÆÆ··ÏË®µÄÆô

¶¯ÑÐ¾¿£ÛJ£Ý. ÖÐ¹úÕÓÆø£¬1995£¬13£¨1£©£º12 - 14
£Û15£Ý ÓáººÇà . ³öË®²¿·Ö»ØÁ÷µÄÁ½ÏàÑáÑõÏû»¯¹¤ÒÕ

´¦Àí¶¹ÖÆÆ··ÏË®µÄÊÔÑéÑÐ¾¿£ÛJ£Ý. Ì«ÑôÄÜÑ§
±¨£¬1992£¬13£¨4£©£º321 - 326

£Û16£Ý ÑîÐãÉ½£¬ÖÜÃÏ½ò . Á½²½ÑáÑõÏû»¯Æ÷´¦Àí¶¹ÖÆ
Æ··ÏË®£ÛJ£Ý. Å©Òµ¹¤³ÌÑ§±¨£¬1989£¬5£¨1£©£º56 - 61

£Û17£Ý Áº¼ÒÔ´£¬Âí¿ËÉ . ¶à¼¶ÑáÑõÏû»¯Æ÷´¦Àí¶¹ÖÆ
Æ··ÏË®£ÛJ£Ý. ÉúÎï¹¤³ÌÑ§±¨£¬1991£¬7£¨4£©£º365 -

371
£Û18£Ý Áè´úÎÄ£¬Íõ´óïù . ¶¹¸¯·ÏË®ÕÓÆø·¢½ÍÖÐË®½â

ÐÔÏ¸¾úÈºµÄ·ÖÀëÓë¼ø¶£̈ÛJ£Ý. ÖÐ¹úÕÓÆø£¬1988£¬
6£¨1£©£º4 - 9

£Û19£Ý ³ÂÁÁ£¬Öìï£ .AB ·¨´¦Àí¶¹ÖÆÆ··ÏË®£ÛJ£Ý. ÉÏº£
»·¾³¿ÆÑ§£¬1997£¬16£¨2£©£º19 - 21

£Û20£Ý »ÆÒ»ÄÏ£¬ËÎÔ¾½ø . ÑáÑõ¡ªÑõ»¯ÌÁÏµÍ³¹¤³Ì´¦
Àí¶¹ÖÆÆ··ÏË®£ÛJ£Ý. »·¾³ÎÛÈ¾Óë·ÀÖÎ£¬1985£¬

£¨5£©£º33 - 36
£Û21£Ý Ê·¼ÒÁº£¬ÐìÑÇÍ¬ . ÀûÓÃ¹âºÏÏ¸¾ú´¦Àí¶¹ÖÆÆ··Ï

Ë®µÄÑÐ¾¿£ÛJ£Ý. ÉÏº£»·¾³¿ÆÑ§£¬1987£¬£¨3£©£º22 - 26
£Û22£Ý ÖìÕÂÓñ . ¹âºÏÏ¸¾ú´¦Àí¶¹ÖÆÆ··ÏË®£ÛJ£Ý. ÉÏº£

½»Í¨´óÑ§Ñ§±¨£¬1985£¬£¨6£©£º22 - 31
£Û23£Ý ÁõË«½¡¢Ñî»Ý·¼µÈ . ¹Ì¶¨»¯¹âºÏÏ¸¾ú´¦Àí¶¹

ÖÆÆ··ÏË®²úÇâµÄÑÐ¾¿£ÛJ£Ý. »·¾³¿ÆÑ§£¬1995£¬16
£¨1£©£º4244
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